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e I- Summarz

" salem Nuclear Generating Station’ that resulted in failure of the ‘reactor to -

:[,-Sa1em Restart Status'Reportﬁbégu

?.'Th1s report br1ef1y descr1bes the NRC and 11censee act1ons to address and
\,reso]ve equipment, operator procedures, training and response, and management
" issues-identified by the:NRC evaluation .of the ‘two events at Unit 1 of the

trip automatically upon .a valid signal. The second event occurred on Febru- R
ary 25, 1983-and 1ed to the rea11zat1on that a s1m11ar event had occurred on
February 22,. 1983 L : A =

An NRC task force has been estab11shed to conduct a separate longer range study
of the broader implications of the Salem events. Long-term actions identified

E;’here1n are app11cab1e to Salem. but may have generic implications. The NRC task!f{
“: force'will determine generic actions:needed for other-facilities. For the

Salem. fac111ty, longer term.act1ons developed by the task force may comp]e-'
.. ment the long-term actions identified herein. Short-term actions identified.
. 1n th1s report must be sat1sfactor11y reso]ved before p]ant startup.

- e

II. Background

. On February 25, 1983 an event occurred at Unit-1 of the Salem Nuclear Generat-
- . ing Station when the reactor-trip circuit breakers failed to automatically open
following receipt of a valid trip-signal from the Reactor Protection System
(RPS). The manual trip system was used to shut down the reactor. Subsequent-
ly, it was concluded by the licensee that the failure to trip was caused by a
malfurction of the undervoltage (UV) trip attachments in both reactor-trip
.circuit breakers. These UV trip attachments translate the electrical. s1gna1

2" from ‘the RPS: to a mechanwca] act1on that opens the circuit breaker.

. On February 26, 1983 an NRC team was onsite to conduct initial fo]]owup and tof.ﬂ
collect preliminary 1nformat1on ‘As.a result of NRC inquiries, the licensee - .
~ determined that both reactor-trip circuit breakers had similarly failed to.open

’t_ upon receipt of a valid trip signal on February 22, 1983.- The failure to auto-

matically trip on February 22 was not recognized by the licensee until the com-
puter printout of the sequence of events was reexamined in more detail on
February 26. Further evaluation of these events and the circumstances leading

‘up to them revealed a number of issues that require resolution by the licensee.
and/or the NRC. This report identifies those issues and the short-term actions
proposed to resolve them prior to resumption of operation at Salem Unit 1* and
the long-term actions that are needed following restart. The short-term .
actions required for Unit 1 will also be 1mp1emented on Unit 2 prior to restart
of Unit 2 ‘

*Salem Unit 2 is presently shut down for refue11ng and is not present1y
scheduled to resume operation before Unit 1. ‘
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The licensee met with NRC-staff on February 28, March 5, ‘March 10 and,MaréH 14,
1983 to present the results of initial evaluations related to the events. Based-

on licensee submittals of March' 1l and March 8, 1983 and on the findings of the. ,-'t

NRC evaluation of the Salem events’.issues were identified and categorized as
,"equ1pment 1ssues operator procedure tra1n1ng and response issues, and manage-
a{ement 1ssues They are’ d1scussed'“nrdeta11 in. Sect1on III of th1s report._

Equ1pment”Issues
Three of the issues reIate to the affected equ1pment that 1s, the reactor-trlp .
circuit breakers (Westinghouse DB-50 circuit breakers). These issues are 1)

- safety classification of the circuit breakers, 2) identification of the cause

- of the fa1]ure, and 3) Ver1f1cat1on test1ng of the c1rcu1t breakers

1I1,t{ Safety CIass1f1cat1on of Breakers

During the initial NRC evaluation of the February 25 event, it was determined
- that maintenance .was conducted on the Salem Unit 1 reactor-trip circuit
~ breakers in January 1983, fo]]ow1ng a failure of one reactor-trip circuit
" breaker to trip upon rece1pt of an RPS signal-at Salem Unit 2 on January 6, .
-1983. The.work orders authorizing the January 1983 maintenance identified the
maintenance as not safety related-and not requiring quality assurance review.
As a result, it was not clear on February 26, 1983 what portion, if any, of the
reactor-trip circuit breakers was considered safety related by the licensee.
- The reactor-trip circuit breakers contain both a UV trip attachment.and a shunt

- -trip attachment, but on]y the UV tr]p attachment is operated by an automat1c RPS,

.r;ﬂ_tr1p signal.

“‘Q;b:~‘ Act1on/Eva1uat1onefx

'e':Ihis issue has been»resoIved;-ISectfen'7.2.151Aof the Sa]eh'Updatethiﬁal
Safety Analysis Report (UFSAR), Revision 0, indicates that the Reactor Trip

.© 'System includes the reactor-trip circuit breakers and the UV trip attachment.

The Westinghouse Solid State Logic Protection System Description (WCAP- 7488L)
also defines the scope of the system as including the reactor-trip circuit
breakers and the UV trip attachments. The UV trip attachment and the '
reactor-trip circuit breaker are safety-related equipment in that they are
essential features of the Reactor Trip System, which is necessary to prevent or
mitigate the consequences of a design-basis event that could result in - -
exceeding the offsite exposure guidelines set forth in 10 .CFR Part 100. The
shunt tr1p attachment of the reactor-trip circuit breakers in the Westinghouse
design is not required by present NRC regulations to be safety grade and, =
although it is provided to perform the manual trip function, no credit is taken o,
- for this design feature in the safety analysis (a manual reactor trip also
~actuates the UV trip attachment). - The licensee in a March 1, 1983 Tetter to
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NRC concurred in this understanding. Hence, the specific issue with regard to
the safety classification of the reactor-trip circuit breakers is considered
resolved. Other issues concerning the manner in which the reactor-trip circuit
- breakers were treated from a procurement and maintenance standpoint at Salem . -

"are addressed under Management "issues (Section III C). The licensee has: madeff.A"*

"a commitment ‘to install'new UV trip attachments on all four Unit-1 circuit=

- breakers prior to restart and to ver1fy that the new c1rcu1t breakers have been .
-'proper1y serv1ced and tested Lot : I

Ident1f1cat1on of Cause of Fa13ure

a. Issue = =

The licensee's initial determination of the cause of the failure of the .
reactor-trip circuit breakersﬂ(as_documented,in a March 1, 1983 letter) was
that there was binding and excessive friction of the vertical latch lever of
-the 'OV trip attachment due to a lack of proper lubrication. This conclus1on

= was concurred. in by Westinghouse. representatives and was based on visual -

inspection of’ the UV trip attachment, _in-place testing performed afteér the
fa11ures and prev1ous West1nghouse exper1ence ;

'_The NRC- has conducted an 1n1t1a1 determ1nat1on of the cause of the fa1]ure
based on inspection of the failed UV trip attachments and interwiews with
cognizant maintenance personnel on how the devices were maintained. = The
" inspection indicates that there were possibly multiple contributing causes of = -
fajlure. Possible contributors are (1) dust and dirt; (2) lack of lubrication; -
(3) wear; (4) more frequent operation than intended by design; (5) corrosion |
from improper lubrication in January 1983; and (6) nicking of latch surfaces '
caused by vibration from repeated operation of the breaker. The contributors
. appear to.be cumulative, with no one main cause. The initial investigation -

. also indicates that all of the potential contributors to the failure of the UV

trip attachments are age related and that a new device would 1ikely perform:-

-ﬁ‘VQproper1y Many -surfaces of the latch mechanism are worn and the additional.

“friction tended to prevent proper operation. Proper lubrication throughout ‘the
1ife of the device m1ght have prevented the wear that . can be seen on the )
samp]e :

These 1n1t1a1 f1nd1ngs indicate that the UV tr1p attachment failed from b1nd1ng
and excessive friction. However, in addition to the potential contributors
cited above, there remains the poss1b1]1ty that other UV trip attachment or

. breaker problems may have caused the Salem failures. Because of the importance
to safety. of the reactor-trip circuit breakers and UV trip attachments, the NRC
staff has prepared a more structured approach to resolving this issue. There-
fore, a laboratory testing and examination program funded by NRC will attempt
to determ1ne the precise cause of fajlure.

The- NRC has concluded 1ts 1n1t1a1 investigation of the cause of fajlure. Only
one other poss1b1e contributor has -been identified that has not been prev1ously
reported, which is the DB-50 breaker trip bar mechanism.. This can contribute

to higher trip forces being required if the trip bar mechan1sm is not proper]y
maintained and lubricated. To date, this has not been found to be a major cause
of concern. However, a longer term program to resolve this issue will consider
*this aspect.. ‘ :
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b. Short Term'Actions

'(1) L1censee Act1on

'West1nghouse has*advised” the staff: that mod1f1cat1ons to the w tr1p attachment ffhﬁj
- _were made ‘in 1971 ‘and 1973.:7 As.a result, the- liceénsee shall confirm, in wr1t1ng{“” C

-----

to the NRC;. thatithe new UV tr1p”attachments now installed.in the Salem Units l.f:;vu-
and 2 have- 1ncorporated a11 design changes made to these devices..’ .The 11censee’j¢zlh~

‘has committed:to: measure and.confirm thevforce requ1red to tr1p the breaker.: -

- NRC conducted an initial evaluation of the cause of the UV trip attachment -
. failures which included visual examination of the devices By qualified personnel
and determining. how the-devices were_maintained. Based on this, we conclude
_that operat1on with new dev1ces, :in. conjunction w1th preoperat1ona] test1ng and

- Long Term Act1ons

(1) . L1censee Act1on

" The NRC w111 requ1re the- 11censee to determ1ne the a]]owab1e number of opera-
tions of ‘the circuit breakers and establish a replacement interval for the

" entire unit or components of the unit. This action should be completed w1th1n

six months.of plant startup. .In addition, the Licensee.shall estabiish a"
procedure. for measuring the force requ1red to trip the breaker using the
breaker tr1p bar and the force output from the UV. tr1p 1ever

(2) NRC Act1on ‘

"dNRC has comp]eted the 1aboratory test be1ng conducted by 1ts consu]tant Frank11n

.-, Research Center (FRC). " These . tests:included examination of the failed attach-.

" ments and disassembly to determine the precise cause of failure.. A1l work was
controlled by procedure and the results documented including_photographs when .
~ applicable.  In addition, the staff will review and approve the 11censee 3

o comm1tments resu1t1ng from his 1ong term program o

d. Eva1uatlon

Investigation of the failure of the Salem Unit 1 reactor trip circuit breakers
“to open when the undervoltage trip attachments (UVT) were de-energized by the
"solid state protection system on February 22 and 25, 1983 included review of
the operating, maintenance, and surveillance testing history for the DB 50
c1rcu1t breakers used at the Salem plant.

The 1n1t1a1 1nvest1gat1on centered upon the UvVT - attachment however, subsequent
efforts included the intéraction of the UVT attachment w1th the circuit breaker.

The .trip lever of the UVT attachment must 1ift. the c1rcu1t breaker trip bar for
open1ng of the c1rcu1t breaker to occur.

To date, two poss1b e fa11ure modes have been determ1ned for the Salem Un1t 1
UVT'attathments. The first was observed by the Licensee and by NRC personnel
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the day of and the day after the February 25, 1983 event. This faifure mode
apparently occurs when latch-to-latch pin binding prevents unlatching of the
UVT attachment, thereby preventing the trip lever from moving when the device

is de-energized. Shortly after the February 25 event, all but one of.the fa1]ed ;'1”

devices were lubricated and no further failures to operate could be repeated.

“The remaining failed UVT attachment was subsequent]y damaged and‘was not
ava11ab1e for 1nspect1on e

The second poss1b1e failure mode was recogn1zed from 1nspect1on of the UVT

"attachment’ provided to Franklin Research Center (FRC) by the Licensee. The'
“latch spring on this device exerts enough force on the latch to reduce the

output force from the trip lever as the friction increases between the latch
spring and latch resulted from age related wear and lack of lubrication. This -
reduced force could be significant if the force required to"1ift the circuit
breaker trip bar is higher than normally expected. On March 18, 1983, Westing-
house Switchgear Division representatives stated that-the expected force required
to 1ift the circuit breaker trip bar at time of manufacture would have been a -
maximum of. 31 ounces and a normal range of 20 to 28 ounces. On March 17, 1983,
FRC personnel measured 28-" to 30-ounce 1ift force requirements on five of six-
Salem reactor trip circuit breakers made available for inspection by the Licensee.
These were the four Unit 2 circuit breakers, and the Unit 1 "B" bypass circuit

- breaker. - The sixth circuit breaker, the present Unit 1 "A" trip, required

38 ounces of 1ifting force for operation, indicating that reduced output force
from a UVT attachment coupled with a high trip bar 1ift requirement is a pos-

"sible condition. The licensee has committed to measure the force required to

trip the breaker using the breaker trip bar and confirm that the breakers trip
with a force of 31 ounces or less. This will be done prior to start-up. —

During the investigation, variations in construction were noted among the
original UVT attachments supplied to the Salem plant. The device given to FRC
had a tight latch spring. The remaining device that was made available to FRC
for inspection had a much looser latch spring that exerted no force on the '
latch except during actual latching operations...No reset lever spring adjust-
ment lock washer was found on the device prov1ded to FRC, whereas the remaining -
Salem device had the lock washer. Discussions with NRC and Licensee personnel.
indicated that similar variations were noted in the other UVT attachments that
were no longer available for inspection by FRC.

The latch surfaces of the original UVT attachments were found to be in the
as-stamped state. Roughness was noted on the latch-to-latch pin face and on

“the latch-to-latch spring face. On the device provided to FRC, this roughness

on the latch spring side of the latch had caused a groove to be worn into the
spring. Irregularities on the latch-to-latch pin surface of the latch were
noted on the FRC device and the device tested by the Licensee. During testing’
of the FRC device, hesitation during uniatching was observed when voltage was
gradually reduced to the coil of the device, further indicating friction in the
Jatch-to-latch pin surface. Photographs of the Tatch, latch pin, and latch
spring surfaces taken on March 18, 1983 show the 1rregu1ar nature of the- mat1ng
surface:

Subsequent to the manufacture of the Salem UVT attachments, Westinghouse
changed the manufacturing procedure for the latch to include hand honing of the
tatch surfaces that mate with other components.
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On March 17, 1983, FRC personnel exam1ned the new UVT attachments supp11ed for -
- Salem Unit 1. These devices were found to have the latch-to-latch spring sur-

- face honed. ~Other surfaces could not be examined because the devices were - - :
mounted. on the circuit breakers,. . Variations in latch spring force were noted; ..~ *°

ft-and one UVT attachment- had'spr1ng’forces s1m1lar to the or1g1na1 dev1ce ‘sup=-
_p11ed to FRC for ev ] oo -

""On March 18'51983,‘West1nghouse Switchgear D1v1s1on personne1 1nd1cated that
. quant1tat1ve -acceptance cr1ter1a have not been set for the UVT attachments. -
- No output. force requireme tihas. been set and no-quantitative requirement- for

:’mechan1ca1 un]atch1ng capab111ty ‘exists” - In addition; no such requirements

=:  have been set for field test1ng UVT attachment operat1on and c1rcu1t breaker

trip bar 11ft1ng force.,“
The staff concurs that proper]y ma1nta1ned breakers and UV trip. attachment will

perform their intended. function for'a suff1c1ent per1od of t1me unt11 the 1ong
.Lterm actions.are. comp]e' d and eva ated ' .

ﬁ'Wh11e we' stil’ Tieve 311 f “the poss1b1e contr1butors 1dent1f1ed are cumu]a-

" tive, wear caused by frequent use of the UV trip attachment would be the most =~ .
: probab]e cause.: -Proper maintenance and lubrication would have minimized the UV -
otrip attachmenc prob]em However, since this was not done, lack of maintenance .
and 1ubr1cat1on would def1n1te1y acce]erate the fa11ure potent1a1

"uh 3. Ver1f1cat1on Test1ng
a.' Issue

On August 20 1982 one'reactor-trip circuit breaker on Unit 2 failed to operate
during. surve111ance testing. A UV trip attachment was reinstalled on this cir-
. cuit breaker: after replacing the coil, the circuit breaker was reinstalled, and
_subsequent post maintenance. testing was. performed to establish operability..

© Similarly, onJanuary-6,.1983,-a reactor trip. occurred at Salem Unit 2 due to a-
low-low ‘steam generator: ]eve] but one-reactor-trip circuit bréaker failed to

: :[; open. . The:licensee .concluded .that the circuit breaker failure was due to bind- -

ing from dirt and corrosion in the UV trip attachment.. The UV trip attachment

'*fﬁ on ‘the Unit 2.circuit:breaker, as well as-the UV trip attachment on all Unit 1

reactor-trip circuit breakers, was cleaned, lubricated and readjusted under
supervision of a Westinghouse representative.- On February 20, both breakers
performed satisfactorily during reactor trip events. Since the circuit breakers
again failed on February 22 and 25, adequacy of the testing to ensure circuit
breaker opgrability ‘is an issue. Testing following reactor-trip circuit breaker
maintenance or initial installation should be sufficiently comprehensive to
provide reasonab]e assurance that the circuit breaker will function as needed.

'b. © Short Term Act1ons

_(1) L1censee Act1on

The Ticensee’ has conducted a program to ver1fy proper operat1on of the reactor-
trip circuit breakers prior to returning them to service. The program involved
preinstallation testing of UV trip attachments 25 times by the vendor. After

installation on the trip breakers, -the UV.trip attachment and trip breaker were
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tested ten more times. Following this testing, a time response test of the
breaker actuated through the RPS was performed.

: (2) NRC Act1on

By 1etter dated March 14 1983 the 11censee stated that he had sucessfu11y
- completed h1s short-term test1ng program The staff considers- th1s‘act1on_~
comp]ete , _ o o N L

c. - Long Term Act1ons

(1) Licensee Action

The licensee has committed, to perform a” 2000 cycle bench test of a DB-50
reactor trip circuit breaker. The test will consist of 1000 cycle trips
utilizing the shunt coil and 1000 cycle trips utilizirng the UVT. The licensee
will ‘develop and provide the NRC with a detailed test procedure and acceptance
criteria by May 1983. The intent of the testing is to verify the adequacy of
the 11censee S ma1ntenance and surveillance program.

(2)Y NRC Action

Review the adequacy of end results from the licensee's program. °

- d. ~ Evaluation .
The licensee has performed his short-term testing program and committed te sub-
mit a.long-term operational verification program for the reactor trip breakers
for NRC review by May, 1983. Based on the successful results, of the testing
performed thus far and the above commitment from the 1icensee, the staff con-
cludes that this issue has been satisfactorily resolved to permit restart of
the plant. Further action required of the licensee will be determined sub- =~
sequent to the staff's review of the licensee's.long-term verification testing
program.

4. Maintenance and Surveillance Procedures

a. ‘4Issue
(1) Maintanence Proceduree

During the review, it was determined that no specific maintenance procedure
existed at the Salem facility to conduct preventive or corrective mainten-
ance on the reactor-trip circuit breakers. The maintenance conducted in
January 1983 was not performed in accordance with the latest Westinghouse
recommendations, which were contained in Westinghouse Technical Bulletin

-NSD-74-1, as amended by technical data letter NSD-74-2. Additionally, no
program of preventive maintenance had been conducted on these circuit '
breakers since original installation. :

The licensee has now developed a maintenance procedure and preoperational
verification program for use on the reactor-trip circuit breakers (includ-
ing the UV trip attachment), which is based on all applicable vendor
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maintenance recommendations, appropriate quality assurance (QA) require-
ments, and post maintenance testing. The NRC staff initial review of the -
. procedures and program identified certain deficiencies. By letter dated *31””
-~ March 14,:1983, the-licensee submitted Revision 2-to Salem Generating :
. Station Ma1ntenance ‘Department -Manual Maintenance Procedure M3Q-2 to 2
,}address these def1c1enc1e The ‘staff evaluation of this 1nformat1on'
s discussed below, and includes 1nput from the staff's techn1ca1

 With respect to surveillance testing, the licensee conducted a functional
" test of one of the two reactor-trip circuit breakers every month, so each "

circuit breaker was tested.once every two.months. . The“surveillance test
_ involved tripping a_circuitibreaker by use of the UV trip attachment. - The
e 11censee also operated the circuit breakers week]y by exerc1s1ng the shunt

"In view of theﬁnumber of-reactor-tr1p C1rcu1t breaker fa11ures at Sa]em,'”"‘
it appears ‘that the, periodic surveillance testing was ineffective in detect-.
ing reactor-trip c1rcu1t breaker fa11ures of the type experienced on Feb-
ruary 22 and 25 1983 o : : A

\

- The 11censee had proposed‘month1y test1ng of the main reactor tr1p c1rcu1t

t'breakers by use:of the UV trip attachment and weekly testing of the reactor-’
trip circuit breakers-by use of the shunt trip attachment. We did not -

ExEE - - agree with the weekly testing interval of the shunt trip attachment, and

also required that the assoc1ated bypass breakers be tested at each refue11ng
’_outage S _ .

o By 1etter dated March 14 1983 the 11censee deser1bed routine test1ng
. ..of breakers which spec1f1es that the shunt trip attachment of each .
* reactor-trip breaker be tested each month: «This 1s in accordance w1th '
the NRC staff's prev1ous recommendat1on and is acceptable

In h1s March 14 1983 1etter the 11censee also states that the UV tr1p _
attachments on a11 breakers including the bypass .breakers, have -now been
successfully tested. Regard1ng the NRC recommendation that testing of the
UV trip attachment of the bypass breakers be performed every refueling out-
age .the licensee has modified Maintenance Procedure M3Q-2 such that all

reactor trip and bypass breakers have the1r UV trip attachments tested
every.s1x months

Based on the. above the licensee has comp11ed with the staff's recommenda-
tion concern1ng test1ng of the uv tr1p attachment of the bypass breakers

b. Short Term Act1on

(1) L1censee Act1on

i. The ma1ntenance procedure now spec1f1es cleaning and vacuum1ng the'
" equipment.. This does not completely resolve the previous deficiency -
. since it is not clear whether the entire circuit breakers room and
L cab1nets are to be c]eaned The staff requ1res that th1s def1c1ency
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be compietely resolved and the circuit breaker room and cabinets be -
c]eaned pr1or to plant startup. :

ii,'iThe ma1ntenance procedure st111 does not requ1re rep1acement UV attach- o
. “ments -to.have successfully completed 25 consecutive cycles of testing . : .
... to be ‘performed by Westinghouse. The maintenance procedure or other:
;j;appropr1ate documents, e.qg., purchase order,: should be revised to 5.1
J"”requ1re a]] replacement UV attachments to have successfully-been so; -
“tested. . For startup the licensee has stated that the new UV attach-
witments: (current1y 1nsta]]ed) have comp]eted this testing. ..However, ...
*';gth1s def1c1ency in the” ma1ntenance and other documentatlon must be
'”;resolved pr1or to p]ant startup » p :

- The ma1ntenance procedure now spec1f1es a 30- m1nute 1nterva1 between
.each of the ten cycles of .testing required. This test interval is in
" accordance with the previous staff recommendation. However, the main-
~ . tenance procedure has not been revised to specify an acceptance cri-. .
~-teria should any. fa11ure occur during this testing. . Previously sub-
“r“mitted acceptance criteria were’ acceptable to the staff but have not .

" been incorporated into the maintenance procedure.. However the staff's

. consultant has rev1ewed the previous acceptance criteria and has the
,‘gfo]1ow1ng comment A

Item 2 (of the document prev1ous1y reviewed by the staff,
"Salem Nuclear Generating Station, Reactor Switchgear, . -
. o , 20perat1ona1 Verification Program") ‘states that M3Q-2 -

e : ; requires 10, 40, then 50 trips of the circuit breaker
R - depending upon the number of failures of .the undervoltage
trip attachment. M3Q-2 does not contain such a require-
ment. Allowing any failures during testing is wholly-
_inappropriate for.the undervoltage trip unit and Main-_
~ tenance Procedure M3Q-2 should not be modified to allow
.the undervoltage: trip attachment to fail, no matter how

many successful operations follow.: Failure to operate 1“
" once during a sequence of trippings of the attachment

indicates severe problems in the mechan1sm and places’

the re]1ab111ty of 1ts funct1on in doubt Ce e

~ The NRC staff concurs w1th the above -comment.- Therefore, Enclosure S

. of the maintenance procedures should be revised to require that no

- failure of the UV attachment be allowed. If a failure occurs, the UV
attachment being tested should not be installed. The licensee has
'stated that the new UV attachments have been successfully tested ten
times, utilizing a 30-minute time interval. However, this deficiency
must be resolved prior to plant startup. g

It should be noted, that following completion of the testing discussed
above, after installation -into the appropriate breaker compartment, a -

. response time test of the breaker, actuated through.the Solid State

" Protection System (SSPS), was performed in accordance with Technical '
Department test procedure 1PD-18.4.002 or 1PD-18.4.005. NRC review of
these test procedures will be performed prior to plant startup..

11
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: The referenced Techntca1 Department Procedures; 1IC- 18.011'and .
. 11C 18.1 010, are st111 be1ng reviewed by the NRC staff :This'review_l

“concurs. with the above"FRC suggest1on ' " The’ ma1ntenance N
procedure and Enc1osure 7 to it should be modified accordingly. - This

;wEnc1osure 1 of. M3Q 2 wasrtaken from the West1nghouse Low Vo]tage Meta] o
Enclosed. Swttchgear;Manual Thjs d]agram incorrectly. shoms attachmehts'“.;v

tr1p attachments

FRC,suggests that an app11cab1e d1agram be 1nc1uded
“1n the procedure :

. concurs” w1th the above comment The ma1ntenance procedure
" should be mod1f1ed accord1ng1y Th1s def1c1ency must be reso1ved pr1or f
“to. p1ant startup S : o
v. - Section 9.7 conta1ns .a caution concern1ng the self- 1ock1ng screw in the -
" moving core of the’ UV attachment. The maintenance ‘procedure, . and other -
“appropriate procedures, should be revised to require that'a sealant be o
applied to.the.head:of the screw such that field. adjustments are not -
poss1b1e without break1ng this seals - This def1c1ency must be reso]ved
prior.to plant. startup Add1t1ona11y, the licénsee is required to - S
notify the NRC in wr1t1ng, pr10r to p]ant startup, that these sea]s_ bﬁﬁf
_are 1n p]ace T R A R e

. Tﬁ;ﬁEnclosure 7 of the maintenance procedure shou]d be rev1sed to spec1fy S
- .-*"" the acceptance tolerance on the UV trip attachment coil’ dropout voltage. . .
" (reference Secton 9.7 of Maintenance Procedure M3Q-2). The maintenance:
procedure shall alse address the action to take if the coil dropout '
voltage falls below the specified limits. This deficiency must be .
reso]ved pr1or to plant startup ' o : o

vii. Enc1osure 7 shou]d be rev1sed to requ1re not1f1cat1on to the NRC and
: -~ take no corrective action if any data is found to be out of specifica~
-~ tion. The'licensee is required to submit to NRC, prior to plant
Lue, startup, proposed Technical Specification changes that require such
"-not1f1cat1on to be made pr1or to any correct1ve act1ons be1ng taken.

viii. The staff recommends Sect1on 9.7. 4 of the ma1ntenance procedure be
i revised to require that a static trip-measurement be made on the trip --
". bar of each of the four reactor trip breakers and the output force of

- all four UV trip attachments be measured each time maintenance is per-.

. formed-and following installatien of .a new UV trip.attachment. If the -
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measured trip force on any trip bar exceeds the manufacturer recommended
upper limit of 31 ounces, or the output force of any UV trip attach-
. -ment-is less than twice the measured trip force, NRC should be -
.. immediately notified prior to any corrective act1on .(The upper 11m1t
..0of .31 ounces:is based on information received from West1nghouse.-‘
“‘Accord1ng to: West1nghouse, ‘any breaker-exceeding 31 ounces:trip force.
is rejected and not sent to its client.) These measurements:-are 7
-required to be performed prior to plant startup.. The maintenance pro-
.« cedure, and Enclosure..7..to it, should be revised accord]ng1y, and -
.»jTechn1ca1 Spec1f1cat1on changes made to requ1re NRC not1f1cat1on
‘ "pr1or to any correct1ve act1ons S -

(2) NRC Action

‘Q;The NRC will ver1fy the successfu] comp]et1on of .the licensee's short term action.
.. As noted above in the licensee's short term actions, the NRC w111 perform a review
.- of the 11censee s test“procedures 1dent1f1ed in 1tem ii.

*"Lonngerm Act1ons

(1)~ L1censee Act1on

The NRC requ1red that the 11censee 1ncorporate resu]ts of a long-term verifica-.
tion testing of the reactor-tr1p c1rcu1t breaker into maintenance and surve11-
"Tance. programs B -

SN .The 11censee in his March 14 1983 1etter has committed. to perform th1s;Jong
. . term verificat1on<test1ng and to review a]] recommendations made by his staff at.
- the completion of this program. The long-term operational verification program
for the reactor tr1p breakers w111 be submitted for NRC review by May 1983

The accepted recommendat1ons w111 then be 1ncorporated as changes to e1ther Ma1n-‘
.-~ tenance: Procedure M3Q-2 or-the.interval of surve111ance testing of the breakers, .
. whichever is applicable.. This act1on should be comp]eted w1th1n two months of
. comp1et1on of long- term test1ng _

" The ma1ntenance procedure is: st1]1 hot exp11c1t re1at1ve to the frequency of UV
attachment lubrication. It should be modified to require lubrication each. time ~
maintenance is performed. The NRC staff and its contractors have no concerns
relative to the adequacy of the 1ubr1cant but are continuing to review this
subJect : ‘

The NRC staff's consu1tants made the following comment concern1ng the po1nts of
1ubr1cant application:

The second paragraph of Item 9.7.2.2 indicates the portions of
.the undervoitage trip attachment to be lubricated; however, no
mention is made of the latch to-latch spring (the copper alloy
flat spring) surface, the bearing points of the latch spring - -
pin, and the bearing points of the reset lever arm. All of
these, especially the latch to latch spring surface, are fric-

. tion sources that could prevent operation and should be con-

. . sidered for lubrication. : .
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e .Technical Bu11et1n c1ar1fy1ng the. c1rcu1t breaker and UV trip attachment lub-
. r1cants and - 1ubr1cat1on points" w111 be issued to the licensee by-March 24,

The NRC staff céncurs with the above comment. Therefore, the maintenance:’
procedure should be revwsed accord1nc1y o

In a March 22, 1983 ]etter to the NRC, West1nghouse states that a new o -

1983:  ‘the licensee;is reguired to. verify in writing to the NRC, prior to\p1ant'f"
startup, that the c1rcu1t breakers and UV trip attachments have been lubricated
. in accordance with. this. Technical Bulletin, and that the latch.spring surface, = "'
4 ‘the. bear1ng points .of . the latch:spring pin, and the bearing points of the reset;;_’

"+ Vever arm have been’lubricated: ‘I these are not-specified as Tubrication -

points in the Westinghouse Techn1ca1 Bu]]et1n then Maintenance Procedure M3Q- 2'
should be revised to indicate so. :

With regard to surveil]ance testing in addition to the monthly testing of the
shunt trip attachment and UV trip attachment of the main breakers, the staff
will require that circuit breaker timing also be performed once each month,
* instead-of the current schedule.which requires this test to be performed every

- six months, in accordance with Maintenance Procedure M3Q-2. The staff also
recommends a permanent ‘test panel be used when these tests are performed. The
staff will also require 'that the licensee revise his surveillance testing pro-
cedures to include a test of 'the UV trip attachment prior to any startup, if
such testing has not been performed within seven days of startup. The licensee
should submit proposed Technical Specification changes that comply with the
above and that require that the results of these tests be reported to the NRC
prior to any corrective action, if any deficiencies are identified. These pro- -
posed Technical Specification changes are required to be submitted prior to '
“exceeding 30 days of operation following p]ant startup.

(2) NRC Action

NRC is evaluating the licensee's proposed lubrication requirements for the UV~
-~ trip attachments (i.e., type of Tubricant, frequency of lubrication, points of-
" application, etc.). NRC will also assure that results of long-term verifica-
“tion testing of the reactor-trip circuit breakers are adequately incorporated .
into maintenance and surveillance programs to’ determine test1ng frequency,
1nspect10n requirements, and 11fet1mes .

In his letter of March 14, 1983, the 11censee has committed to submit for NRC
review, by May 1983, a proposed long-term verification testing program. The
staff will review that proposed testing program and, following its completion,
verify that the results are adequately 1ncorporated into maintenance and sur-
“veillance programs.

The maintenance procedure still specifies cleaning the UV attachment with
stoddard solvent. The NRC staff and its consultants will complete their review
to determine the adequacy of this solvent and any potent1a1 adverse effects . from
its use. S ,

d. Evaluation

Based on the staff's review and evaluation of the licensee's actions that have
been completed, together with those actions to be completed in the short term,
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we conc]ude that the identified dificiencies in the maintenance and surve111ance
.procedures shou]d a11 be reso]ved pr1or to restart
. .The maintenance procedure has been 1mproved to include 1) ma1ntenance on. both the ”
. --main. and bypass breakers, 2) specific action to be taken if acceptable.test® 5
ﬂ}to]erances are ‘not - et and 3) 2 spec1f1c ma1ntenance and test1ng frequency

]

{fThe surve1]1ance test1ng and procedures have been 1mproVed to 1nc1ude 1) month]y }5":

. -testing of theﬁshuntjtr1p attachment -of each reactor-tr1p breaker, and 2) test1ng
j}of the. UV tr1 ; 3

f-'These changes made in the surve1T1ance test1ng and maintenance procedures s1gn1- :
" ficantly improve the capability to detect and correct RPS breakers prob]ems that -
_ have occurred at Salem however add1t1ona1 improvements are necessary

'-'_B: Operat1ng Procedures Operator Training, and Operator Response Issues

, .’ﬁiExam1nat1on of the c1rcumstances associated with the events 1nvo]v1ng reactor-
oL treip circuit: bredkers;" ~identified ‘certain issues relative to procedures,
. .training, and operator response. These issues are discussed in the sect1ons’
=7 that follow. “It should be noted that the operators' role in responding to an
- - ATWS event 1is.to compensate-for multiple failures in the reactor protection. .
-~ system. ~The adequacy of the design of this system is discussed ¥n other sec~ ..
‘tions..of  this report and is subject to Commission rulemaking. The purpose of

.f_'procedures for ATWS is to, 1ncrease the 1ikelihood -of prompt and proper operator ’
- actions. : e - R

‘1. Emergency Operat1ng Procedure for Reactor Trip and Ant1c1pated Trans1ents
- Without Scram (ATWS)

Cal v Issue

xfThe NRC staff. conducted interviews with contro] .xroom operators and rev1ewed the .
. reactor trip and ATWS procedure (EI-I-4.3, Revision 7) which was used by .control

" _room. personnel during the February 22, 1983 and February 25 1983 events These -
_efforts revea1ed the fo110w1ng . T

The operators do not, as a genera] pract1ce take 1nmediate'action to
-initiate a manual trip based on reactor trip "first out" annunciators, nor
are they directed to do so by the procedure.

‘The procedure in use required a manual trip if an automatic reactor trip -
did not occur as indicated by reactor power level remaining high or
control rods failing to insert.

At-least one operator questioned the appropriateness of the ATWS .

‘procedure’s step to trip the turbine without first verifying that the

‘reactor had tr1pped because tripping the turb1ne results in a 1oss of
heat s1nk : -

15




b. Short-Terr.Actidns

(1) L1censee Act1on

itive 1nd1cat1on without operator ana1ys1s or gﬂf
'automat1c reactor tr1p demand is present '

(c) The 11censee is requ1red to review the bas1s for the ATWS procedure
‘ ~ steps and order of priority in 1ight of the operator's concern, revise
“e e the procedure as necessary, and train the operators on the bas1s for
- the pr 'mportance of procedura] comp11ance

(d) The 11cense ‘required” to'jra1n Operators 1n the revised: proceduresyLV
pr1or to restart of Un1t 1 . C T : '

(2) NRC Action

"(a)ﬂiThe NRC w111 review the adequacy of the licensee's rev1sed procedures
_and bas1s for the procedura] steps and order of pr1or1ty

(b)--The NRC w111 review the adequacy of the West1nghouse Owners Group
- Emergency 0perat1ng Procedure Gu1de11nes

‘Ad. Eva1uat1on -Q ,

Th1s eva1uat1on is d1v1ded 1nto two sect1ons., The first _section deals with

% positive indication of a- reactor trip demand. The second section addresses the
revised procedures and includes an evaluation of ‘the licensee's revised pro-
‘cedures-relative to the.requirement. to manually trip.the .reactor upon. receipt .
~of positive indications of a reactor trip demand. -The licensee's revised pro-
cedures re]at1ve to- the West1nghouse Owners Group gu1de]1nes is also eva]uated

(1) Pos1t1ve Ind1cat1on of Reactor Tr1p Demand

The staff's pos1t1on is based on the following def1n1t1ons of ! reactor tr1p
demand" and "positive indication" of that demand. A reactor trip demand is the
condition of the final output of the logic protion of the réactor protection
system calling for an automatic reactor trip. (This does not necessarily mean
that the inputs to the reactor protection system logic requires a trip, but
only that the output of the logic portion requires a trip.) Confidence in the
validity of this trip demand :is based on the redundancy and reliability of the

reactor protection system logic. ‘A reactor trip demand will effect’ automat1c

' reactor trip 1f e1ther reactor protect1on c1rcu1t breaker opens.

' Pos1c1ve 1nd1cat1on of a reactor tr1p demand is def1ned as the 1nformat1on from
control room indicators that informs the operator of the present existence of a
reactor trip demand. Information from the first out annunciator panel alone.
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provides a more conservziive 1nd1cat1on because it indicates e1ther that a trip -
demand currently exists or that such a demand existed in the past. A1though
this conservative indicztion may result in the operator tripping the reactor.-
. when the plant's conditior no longer requires. a trip, the staff judges: the-
. frequency of- ‘these unnecessary manual trips’ to be on the order of the number
~.of trips: caused by-a fa11 of. the Jreactor tr1p system and 1s'fherefore "
iacceptab]e ‘ : L y :

_The 11censee s proposed pcs1t1ve 1nd1cat1on5nof a reactor tr1p are: (1) presenc
“of an:alarmion the reactor:trip portion of the first -out annunciator panel "and y
“.(2) concurrent”sensor bistable trip indications (sufficient to require a reactor - .
< trip) on the so]1d state protect1on system (SSPS) reactor tr1p status pane] ST

 Each f1rst out annunicator means that the reactor trip system detected a cond1-
:tion requiring a trip for a plant parameter, e.g., a low-low water level in.a’
specific steam generator. Due to the demonstrated time response of the system,
. it is possible that a trip condition is not present long enough to cause a
- :reactor. trip.breaker to. open. Because ‘the annunciator panel has a lock-in-. - .
- -feature' independent~of "the reactor trip system, the trip condition could clear-
~ before the reactor protection system, as designed, effects the trip and locks -
.. in. Because the bistabies in the reactor trip system automatically reset .when
.. their sensor. input no longer exceeds the trip -setpoint, illuminated bistable
" indicators on the SSPS stztus pane1 provide the information that°the plant -
conditions still requirass a trip. Therefore, although the first out panel:
.. ~alone provides the conservative pos1t1ve 1nd1cat1on of a reactor trip demand,
W0 .. . the first out annunciator.concurrent with the bistables on the SSPS status
cwiew . panel is required for positive 1nd1cat1on that the need for a reactor trip
R . presently exists. :

B (2) Rev1sed Procedures

% The staff review of the rev1sed procedures addressed severa] areas. The oper- . -
.77 ators.must be able to.czrry out the instructions. -quickly enough to successfully -

.- . respond to’'a.plant transient. The indicators upon which the operator acts must
.. be sufficiently reliable to invoke proper action when necessary and not to

" cause improper operator action which affects safe operation of the plant. The

" instructions must have zn adequate- technical basis to provide confidence in - ~

" their appropriateness. Finally, the procedures must be written clearly so that
the operator can undersZand and implement them in a high stress environment.

"This includes immediate actions that must be committed to memory and performed -

" before time is ava11ab1 to obtain the procedure

T1me11ness of Resp*nse

To address the issue of hcw much time is available for operator actions, the
staff reviewed the analysis of the limiting ATWS event, i.e., ATWS involving. _
total loss of feedwater. The limiting concern for this event is reactor coo]antkj_‘
- system pressure. Resulis of the analysis show that if the turbine is tripped =
within about one and a naif minutes, after the loss of feedwater even if the
reactor is not tripped, the pressure transient does not exceed design limits, L"- :
“and is therefore acceptzbie. The analysis is discussed in Section VI of this .= -
report. The staff revizwed the reactor trip procedure (EI-I-4.3, Revision 9, ' =
cated March 10, 1983) &-d visited the Salem Unit 1 control room on March 18,
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1983 to look at'the:indieaiions and controls used in une -procedure and to walk
‘through the initial steps of the procedure. When a reactor trip is demanded,

- as indicated by the first out annunciator and the SSPS status panel bistable

tr1p_us1ng e1ther of .the: two proeect1on system J-handle trip sw1tches - If a.

v_jopen the- reactor: pr reakers. us1ng the . 1nd1v1dua1 breaker SN P
';1contro1-c1rcu1t pushbutton sw1tches o

';~é.f'7manua11y tr1p th‘s

'“open the breakersf

upplying power to the rod driveiMGnsefs; and.

" A1 .these att%bns'ere%ﬁe}fo?med'nn’tne“eentrolhfoom on-the main control board.

. If these actions do. not- result in a reactor trip, instructions are provided tov’,

-tr1p the reactor and‘turb1ne from 1ocat1ons outs1de the contro] room.

"Staff review 1nd1catedithat the SSPS status pane] is 1ocated and arranged ina
manner that -should require only-a few seconds toc recognize a reactor trip
demand.__The staff walk through of the Unit 1 control room demonstrated that
the operator could perform all.the necessary control room actions in less than
half a minute.  Therefore;, we conclude that the instructions provided for

manually tripping the reactor and turbine can be followed well within the t]me‘:r

~.available for.the limiting analyzed ATWS event.” The small size of-the Salem.

: control rooms (Units 1 and 2) and the re]at1onsh1p ‘of the main control board ‘:-'

-.and ‘SSPS status pane1sperm1t rapid operator:scanning of displays necessary’

_L;for this event and rapid .operation of all controls required. No genera]1zat1nns” :
should be made from these findings to- other control ‘rooms or the use of other .

. procedures in theseAcontro1 rooms.

Detect1on and Ident1f1cat1on of the F1rst 0ut Annunciator ‘ﬂﬂi77?s

Rev1ew of the first out annunciator pane1 operating sequence showed that a
first out signal provides two unique coding methods to direct the operator's

- attention to a specific annunciator tile. The first is the auditory signal
‘with a specific pulse rate and frequency variation unique to the first out
panel. The sound draws the operator's attention to the fact that an annunciator

js active while the specific pulse rate and frequency is meant to 1dent1fy the
. first out pane] . \

' Ident1f1cat1on by aud1tory cod1ng is usefu1 on]y if a 11m1ted number of

different signals must be learned by the operator. The recommended limit 15_:,.,1

nine for all auditory signals located in the cofntrol room, including plant
“evacuation, fire, security, computer alarms, annunicators, etc. Since there
are more than twelve distinct auditory alarms in the Salem control room, the
significance of the first out panel auditory alarm is diminished and should not

. indicators, - the procedure ‘instructs the operator to manually initiate a reacter: . -




“ ““-within the first out.panel.  This is accomplished by. illuminating two ‘red bu]bs’

be credited as an aid to panel identification. The first out panel demarcation
~in the control room provides adequate reference such that a flashing tile
: w1th1n 1ts bounds should ensure . 1dent1f1cat1on as a f1rst out annun1cator

'The second method of od1ng is 1ntended to 1dent1fy the spec1f1c f1rst out t11e

“along:with’ ‘the -two. while bulbs 111um1nated on-all activated tiles. . The net
.- result:is.a first out indication that* appears “to" be p1nk when-viewed under -
- .normal ambient. control room illumination. This color is not eas1]y discrimi-
_naté Efrom that of:i ]um1nated ‘white.tiles on-the same panel In addition, ‘the
““NRC'color vision testing: requ1rements for operators may not be’ suff1c1ent1y

" discriminating or:uniformly applied to detect~a color vision deficiency, thus
'exacerbat1ng the potent1a1 prob]em of qu1ck first out t1]e 1dent1|1cat1on.

The 11censee s procedure 1nvo1v1ng pos1t1ve 1nd1cat1ons of a reactor trlp :
. demand does not depend on identification of a specific annunciator tile on the -
.. first out pane] only on detection of any reactor trip annunciator. on the pane]c.o

) l-ﬂBecause of .the- number of d1fferent audio s1gnals used in the control.room, the

'3Troom des1gn review.

"f.operator may not be immediately aware:that a first out annunciator has act1-."
vated, but the audio signal is adequate to alert the operator to scan the :

-annunciator panels.  Thus, the deficiencies in auditory and visual coding-for
identification shou]d not significantly affect operator performance .of the
emergency procedure.’ ~These deficiencies may affect post-event operator actions
“and are. expected 'to be addressed w1th1n the context of the deta11ed control

Re11ab111ty of SSPS Status Pane] Ind1cat1ons h>'<_ E o -

>Based on d15cuss1ons w1th Salem personne] and observations made during the
control room walk through, several issues about status indicator 1ights were
- identified. A1though the first out pane1 is-powered from an unintérruptible -:
‘ power 'supply, the SSPS status panel is powered from a miscellaneous AC (MAC)

. bus.‘ Each status. pane] indicator consists of a. 11ght fixture which can contain: ST

up to four miniature bulbs. Each indicator appeared to be vertically parti-
tioned so that two bulbs may .be placed on each side of the partition. It was.:
not clear from our discussions with plant personnel whether all 1ight f1xtures _

" were vertically partitioned.- - According to operations personnel, only two bulbs -
are used in each indicator. This is necessary to reduce the heat generated )
within each indicator fixture and to reduce the load on the associated power
supply. ~ However, control room observation from a human factors standpoint did
_indicate ‘that one bulb was sufficient to prov1de a v1s1b1e indication of -
annunciatar status.

The bulbs in the indicators are tested once each shift, and both trains'of

the status panel are functionally tested each month when performing surveillance
tests on the reactor protection system. A burned out bulb is detected by
observ1ng a dark side on the 1nd1cator surface.

Concern about reliance on SSPS status panel 1nd1cat1on or1g1nated in the Unit 1
control room with the observation that a number (at least 10) of the status L
panel indicators appeared to have a burned out bulb (one side of each indicator - .
was dark), although-this was not confirmed by examining each indicator. An -
additional 1ssue was the p1acement of bulbs in the indicators. W1th one bulb .
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on each side of the light .fixture, i: was very.clear when a bulb was burned

out. ' However, -with two bulbs on one side of the partition, it may be difficult. -
~-20 determine that:a bu]b was. not work1ng At the time of the control room wa]k
“through’ i .1acement of bu]bs 1n the 11ght'

‘,f1xtures. S SET B

ights for pos1t1ve 1nd1cat1on of a tr1p
1ab1e status. 1nd1cat1on based on. staff e

Techn1ca1 Bas1s of ATWS Procedure

The techn1ca1 bas1s of the ATWS procedure is prov1ded by the West1nghouse ~
Owners Group-procedure guideline ECA-1, "Anticipated Transient Without Scram,W'
. dated September 1, 198l. - The licensee's procedure EI-I-4.3, "Reactor Trip,"- f
Revision:9,:dated; March 10 +1983y was reviewed using the West1nghouse Owners -&. - -
~“Group : gu1de11ne ECA-1-as’ as basis.- A]though there are plant-specific- d1fferences*ﬁ o
" no.technical def1c1enc1es were, noted “The licensee's procedure contains plant- - =
specific, detailed: steps to provide operators ‘with more. methods of tr1pp1ng the; 1
-‘<: reactor and turb1ne than are 1dent1f1ed 1n the gener1c gu1de11nes o

Human Factors Rev1ew of Procedure.

. A human factors and techn1ca] rev1ew was c0nducted of the ATWS port1on of the.
- . licensee'!s "Reactor Trip" procedure (EI-I-4.3, Unit 1, Revision 9, March.10,
- . .1983). In addition, the entire procedure was rev1ewed from a human factors
standpoint.. A number of human: factors discrepancies were identified, "including
. . lack of 1nterna] consistency, Yogical ordering of steps, and convention used
- for-emphasis.. None of the d1screpanc1es identified warranted revision of the
~procedure prior to. restart ‘These discrepancies were discussed with the L
*.1icensee'on March' 23; 1983, and. the licensee: agreed to consider. them as. a part;.. o
~ of his.program for upgrad1ng emergency. operat1ng procedures (EOPs). This "
..upgrade. program will revise ex1st1ng EOPs, using the Westinghouse Owners Group ~. -
“ Guidelines, as part -of the ongoing Three Mile Island Action Plan to upgrade all. ' |
~ plants! EOPs - All.plants': schedules for the EOP upgrade are. due to the NRC by ;
“April 15, 1983, in accordance with Gener1c Letter 82 33.

The Owners Group is current]y rev1s1ng the emergency procedure gu1de11nes based,
on NRC staff comments, internal review, and results of the verification/ .

, ;va11dat1on program. . The staff expects to comp]ete its review of the. gu1de11nes
“in April 1983. It is anticipated that the revision to ‘the guidelines will be
completed in June 1983. When completed, impiementation of the revised gu1de-

'11nes w111 be aud1ted by the staff. :

In conc]us1on, our review included ‘the timeliness of operator response reli-
-~ ability of the indications, technical basis of the procedure, and the human. . . .
" factors of the procedure. Based on this review, the staff cannot conclude that
. the revised procedure is acceptable .unless the reliability of the indications
~ relied upon for manual trip can be established. The staff's concerns on reli--
. abilty of the SSPS status panel indicators includée the power supply for the:
lights, source of the signal for the lights, and the methods which will be used
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to ensure the operability of the lights. The staff will complete 1ts review
and descr1be 1ts eva]uat1on of th1s concern 1n a subsequent report

’ *2{_ Operator Tra1n1ng

. Issue :

S Interv1ews conducted by the NRC with the 11censed operators who were . onsh1ft -
©-" during the two events indicate a-lack of familiarity with the functions of the§7
?]annunc1ators and:indicators:associated with-the Reactor Protection: System.." | * .
7 (RPS). The interviews 'also - revealed that the. operators ‘who were onshift dur1ng S
" the February 25 event did not recognize that a fa11ure of the RPS had occurred.
until approximately 30 minutes after the event. Spec1f1ca11y, the operators
interviewed were not able to staté whether the reactor-trip-indicator light
(red) on the RPS mimic status panel indicated a demand for or confirmation of a
breaker trip action.  Interviews also indicated that at least some operators -
- quest1oned the validity of annunicators until they could be confirmed by inde- = -
~.pendent.indication.’:. This perceived-need to verify caused the operators not to . "
" " take immediate action to-manually“trip the reactor based on annunciator indica- " °
~ 'tion and verification of reactor power level remaining high and/or mu]t1p1e
e contro1 rods fa1]1ng to 1nsert ‘on February 25, 1983 :

: Based on staff rev1ew, 1t is apparent that tra1n1ng 1n the areas’ of the RPS and
;1ts assoc1ated 1nd1cat1ons and alarms is necessary

o A rev1sed operat1ng procedure for reactor trip,- EI I 4.3, ‘which includes
- _Anticipated Transients Without Scram.(ATWS) has been 1mp1emented The revised
R ‘procedure directs the operators to initiate manual trip when a reactor trip is
demanded as indicated by annunc1at1ons on the f1rst out annunciator pane] and
the SSPS status pane1

:2~"b, f.Short-Term‘Act1ons;

(1) L1censee Act1ons : o

(a) The 11censee sha]] conduct tra1n1ng on the rev1sed procedures pr1or
o to restart of Unit 1. s .
(b) The 11censee sha]] conduct additiona1"train1ng on the Reactor
- Protection System (RPS) and its associated indications and alarms
(specifically whether these are "demand" or "confirmatory").

(c) The Jicensee shall review the February 22 and 25 events with all
operators.

(2) NRC Action

NRC w1]1 eva1uate the adequacy. and completion of remed1a1 tra1n1ng pr1or to
Unit 1 and Unit 2 restart.

c. Long-Term Action

- {1) NRC Action
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~ NRC staff w111 aud1t the 11censee S requa11f1cat1on program. (Date to be -
'”determ1ned by Reg1on 1.) " s . S

Eva]uat1on

ng on- the rev1sed procedure (2) tra1n1ng on .the,
ebruary 22 -and:25 events.. In addition,” comments
rocedures r;eva]uat1ng effect1veness of .the -

> f jcensee's  training- program., F1na11y
‘d’pr1or to Un1t 1 and 2 restart are

) ‘f1dent1f1ed

; 'The Sa1em Nuclear Tra1n1ng Center Staff deve]oped an ATWS Tra1n1ng Program
- .which was. conducted. for 56. licensed.personnel. . Six training sess1ons, of e
*:approx1mate1y 3 hours 1n-1ength .were conducted on. March 10, 11, and 15, 1983:-
At the; conclusion/of each’sessip X o

xamination. -A“grade:ofi80% wa requ1red for pass1ng In add1t1on, 12

_.f.operators undergo1ng the r.normal: requa11f1cat1on tra1n1ng were. requ1red to
_4itake ang upgrade exam to: ddress NRC concerns R e

- As part of th1s program the tra1nees ‘were "ta]ked through" the’ rev1sed steps of.:
Emergency Instruct1on EI-1-4.3 (Revisions 8 and 9).. -The trainees were. also T
, given ‘a.refresher on the RPS ard associated indications and alarms: o
. Definitions of "demand" ‘and"' 'confirmatory" ‘signals were introduced and
discussed. The anatomy. of an: ATWS was d1scussed as we]l as a thorough review
. of the February 22 and 25 events. - - oL S

fTh1s tra1n1ng program covered the requ1red subJect matter however, some
fconcerns st111 ex1st S - - - P

';;;The tra1nees were. askedjto 11st the 7 steps that an operator is requ1red to
- -perform if an automatic.reactor trip has not occurred,. to manually trip the
gTreactor ‘While" this.is-a'valid question (operators are required to-have these NEREE

" steps memor1zed), a random 'sampling of 5 test results showed that only 1 tra1nee“fﬂ-'
listed these steps without error. For the remaining 4 trainees, as well as

other trainees, no retesting of this test item was required, and no remedial .
assistance was provided. ' The trainees, while they may be able to list the 7 ‘

~ steps of this revised procedure, were. not g1ven any opportun1ty for pract1ce or;“‘ :
'"requ1red to undergo performance testing. : e

RPS and Assoc1ated Ind1catwons and A]arms

: Wh11e the tra1nees were: g1ven refresher tra1n1ng on the RPS and "demand" and -

. "confirmatory" trip s1gnals, the trainees were.not tested on the location of :

' these signals, .nor on the- 11st1ng of - the:5 "confirmatory" signals (as stated in’ o
“the ‘training objectives). Only one of the tests, the “"upgrade" test for on]y .
12 trainees, required the ‘trainee to explain the difference between these two
signals. To measure, the accomplishment of this subject matter, all trainees
should have been requ1red_to identify the location of these annunc1ators, _*'
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explain the difference between the types of signals and list the 5 "conf1rma-
tion" s1gnals

Rev1ew of February 22 and 25 Eventsjf:__

gf"FIt appears that the tra1n1ng prov1ded for rev1ew1ng the February'22 and 25 -
- . events was.very- thorough Various reports, computer printouts and recorder
"charts were ut1]ized There were test 1tems cover1ng these events e

"_h Test1ng Procedures

. v'For the f1na1 eva]uat1on, one of two versions of the f1na1 exam1nat1on was.
..~given .to. each trainee. These two versions were distributed in an alternate
fashion. "Upon review, it is apparent that these two versions do not test the
same subJect matter. Wh]1e_some questions are the same, certain areas, e.g.,
alarms, are tested on one version but not on the other. -Basic educational
pr1nc1p1es requ1re that if separate tests are to be given, they must be
equ1va1ent. Al students should;be tested on the same subJect matter.

. As prev1ous]y stated the 12 tra1nees undergo1ng requa11f1cat1on tra1n1ng were
~ given an additional "upgrade exam. -The scores received on these two different
. tests were then ‘averaged for a final score (a score of 80% was the criteria for
passing). . However;, in one case, a- ‘trainee received a 93% on the first test and
a 73% on the. "upgrade" test for an 83% final score. Thus, the student passed.
=. "Two different tests should not be averaged to make one f1na1 score. Averaging
+79n th1s manner does not ensure understand1ng of all the subJect matter.
‘There were 18 ]earn1ng obJect1ves given to the trainee at the beg1nn1ng of the
. training program;- however, the trainees were not evaluated on all of these
' ,obJect1ves To- ensure successfu] -achievement of the subject matter, the
tra1ne= s performance shou]d be eva]uated against a]] estab11shed obJect1ves

5"Como1eteness of the Tra1n1ng Pr;gram RN R

. v Our review of operating practices at the Sa]em station 1nd1cate ‘that -
.. auxiliary operators will perform trip functions, contained in the last two
'*;steps of the ATWS sequence, on direction from the control room. The steps
include manual trip of the reactor trip breakers and manual trip of the
' rod drive M.G. sets. Tra1n1ng of the auxiliary operators for these tasks
is not evident. :

Our review of the traing material and objectives indicated the instructor
lesson plan and student handout materials were not referenced or indexed.
In addition, all training material does not include titles and revision
dztes. ‘ :

Actions Reguired Prior. to Restart

Based upon review of the ATWS Training Program, the following are required:
() Examinations should be returned to trainees for them to assess their

strengths and weaknesses. Remedial assistance can then be provided, by
. . the licensing training staff, on an individual basis.
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(2) Lack of operat1ona1 pract1ce on- the revised procedures is a concern,
_ Trainees should be given the opportunity to walk through these procedures‘u* .
lh1n the contro] “room unt11 successfu] performance 1syexh1b1ted_ This may -= -

‘7_Lack of adequate:eva]uatwo f: ra1nee on the RPS and assoc1ated o
.. _indications and-alarms. is another concern,__Tra1nees should be evaluated
'ifon the 1ocat1on of annunc1ators, a1arms, etc

isand the types of s1gnals

Cols 2 PSE&G should review aux111ary operator tra1n1ng programs and assure that
e alt designated -operators 'know the. 1ocat1on and know how to operace trip
- ’ : r:mechan1sms for the ATWS procedure ' ,

- (5) ?PSE&G shou]d rev1ew the source -of mater1a1 conta1ned in the ATWS tra1n1ng .
-.. ..and-Tesson plans’ to-ensure- that it is current and properly referenced....The . -
... objectives-forithis! ATWS ining. ‘should- a]so be referenced 1n the student'
‘"“handouts and 1nstructor sson p]ans R . .

R Upon sat1sfactory comp]et1on of the above requ1red act1ons, the 11censee s ATWS-?i
: Tra1n1ng Program w111 be acceptab]e for restart of Un1ts 1 and 2 o

'.,3. Operator Response

, Interv1ews conducted at the Sa]em Nuc]ear Generat1ng Stat1on d1sclosed the
- following: _ ‘ - v _

.'ﬂffIn both events the operators took 20 to" 30 seconds to eva]uate the
Jigjovera11 plant.. status and.initiate a manual_ reactor trip. For the f1rst

"~ event, this- eva]uat1on began“with the electrical bus transfer failure.

This eva]uat1on was necessary because the loss of the elettrical bus..
- resulted in a.large number of alarms, and loss of equipment and . . . o
.. .indicators. By coincidence, the time taken for this evaluation was near1y Co
0 “identical to“the time*it7“took:fori the plant conditions to degrade to the . .

- point of caus1ng the reactor tr1p system to provide an automatic reactor o
tr1p s1gna1 : . - : - : -

" During the f1rst event, after an operator was directed to manua]]y tr1p
" the reactor, the J-Handle switch was not operated properly. When the
shift suprevisor ordered ‘a manual trip, the operator inadvertently pulled
off the J-handle, which then had to be reinserted to perform the manual
trip. This erroneous action was due to the operator's lack of familiarity
with this switch. The nearly coincident automatic trip signal may have
-“‘contributed to the operator's failure to recognize that the automatic trip -
-system 'had called for a tr1p and had fa11ed to tr1p the reactor pr1or to "t
the manua] tr1p ‘ . : . -

For the second event “the eva1uat1on of the p]ant status began when the
reactor trip annunciator actuated. This evaluation determined that a
' reactor tr1p was necessary based on p]ant parameters and contro] room -
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indicators. This time could have been reduced had the operators
recogn1zed sooner that a pos1t1ve tr1p demand existed.

AThere ‘was . pos1t1ve 1nd1cat1on of the reactor protect1on system fa11ure
during the second event;:including first out annunciators and SSPS status_
! panel indications. However the operators ‘neither understood nor- trusted-;
"~ the 1nd1cat1ons.- Because of this, the operators unnecessar11y reevaluated
;..plant -status::: The operators manually tripped the reactor in response to
" their eva]uat1on of the plant status and control room indications..and not
-dueto:recognition of: th,“fa11ure of th reactor protect1on system to
%prov1de the requ1red tr1 - S

The NRC was 1n1t1a11y 1nformed by 11censee 1nstrumentat1on and contro1
personnel and maintenance personnel-that the first out- panel and SSPS
Jog1c systems .are highly reliable. Based on this information and the
NRC's understanding of these systems, the NRC concluded that the informa-
~tion provided in the Salem control room (i.e., first out panel alarms,

“to:enable operators to immediately 1dent1fy an ATWS event. Subsequent to -
S this initial conclusion and based on NRC questioning of the licensee on .
~ . _.March 3 and 4, the licensee conducted tests which indicated that short -~
.‘_-.durationﬂsigna1s (less than 10 milliseconds) could procduce a reactor trip
. - annunciation.on the first out panel and a computer printout-indication of.
7+ a reactor trip, without fully initiating the reactor proteéction system.
- -However, after reviewing the test results, the licensee concluded that the
& system was functioning as designed and requ1red trip signals of longer -
... ... duration to actuate the reactor-trip circuit breakers and lock in the
- ’ . reactor protection system. Accordingly, the current design of the first
. out panel can result in operators quest1on1ng the reliability of the
" 1nformat1on prov1ded on this pane] :

: .iBased on the above the NRC conc]uded that for the February 22 event the e
" .r-operators' responsé was-prompt and fully satisfactory.. For the event on..
" February 25, taking into account the deficiency in the veactor trip
.. procedure and deficiencies in training- that resulted in (1) .operators -
- failing to recognize a reactor trip demand and (2) the operators failing ™
~'to understand the.control room indications, the operator s response t1me
was reasonab]e ' :

b.  Short-Term Actions

(1) -Licensee:Actions

The licensee was required in addition to the training required in B.2, to
caution operators on the use of the manual trip "J" handle control.

(2) ..NRC Action

None

c. ‘Lono-Term Actions

Qli Licensee Action

- .illuminated ‘RPS status displays, and safety grade -instruments) was adequate;;5ef
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(a)' The Ticensée is required to evaluate alternative means to permenent]y'
secure the "J" hand1e to the sw1tch as part of the Deta11ed Contro] Room,_

; th

= the" 1ong-term Ticensee act1ons 3 :
ﬁ“ -Deta11ed Control Room Design Review.: This review will be completed w1th1n two :
‘l_months fo110w1ng rece1pt of the 11censee s subm1tta1 o :

. : Evaluat1on iﬁfill

of the J= hand]e sw1tch The staff considers, th1s action acceptab]e for restart.
The licensee's long- term action will be parts of the Detailed Control Room
~ Design Review. .The schedule for this review.will-be provided to the NRC by the .
.Ticensee on or before Apr11 15 1983 in accordance w1th Gener1c Letter 82 33

L C.’  Manggement Capab111ty and Performance

The def1c1enc1es 1dent1f1ed dur1ng the rev1ew of c1rcumstances surround1ng o )

these events raises the question of the responsiveness, practices, and capabi-- .
. 1ity of licensee management at.the corporate and station level. 'Add1t1ona11y, =
a number of specific management issues directly related to the failure of the -
réactor trip.breaker events. were a]so 1dent1f1ed - The issues ‘discussed in ..T”»“
_th1s sect1on are. : : Sy SR

BRI I

Managemedt;Capab111ty and Perfovmance_.::a,ut,

.17'Master Equ1pment L1st

.ﬂl‘Procurement Procedures’
.Work Order Proceduresif»"ev

Post Tr1p Rev1ew » -:

T1me11ness of Event Not1f1cat1on
'Updat1ng Vendor Supp11ed Informat1on

Invo]vement of QA Personne] w1ch other Stat1on Departments J

WO N o ! B W N s

Post Ma1ntenance-0perab1]1ty Test1ng




Based on NRC review of information provided by the licensee in letters dated
March 14 and March 15, 1983 and inspections and meetings at the Salem s1te,

the fo]]ow1ng 1ssues are cons1dered reso]ved for restart

Post Tr1p Rev1ew jﬁ’*‘»"]

T1me:1ness of Event Not1f1cat1on' g,;f&

"Invo]vementuof:QA Personne] w1th other:Stat1on Departments

Evaluat1ons address1ng ‘each reso]ved issue are‘1nc]uded w1th the’1ssue in-this
“-report.- For the remaining management issues which are not yet resolved, no - s -*"
‘:evaluat1on is.included nor are the required actions updated to reflect licensee ' '** -
, commitments. The remaining evaluations W111 ‘be prov1ded in a f1na1 report
o before restart. of e1ther Sa]em un1t : : :

. 11; 'Overa11 Management“Capab111ty and Performance

RN a L

-‘Iés'u‘e

S H1stor1ca11y, PSE&G management has not d1sp]ayed the expected aggress1ve A
-7 . . effort.to self evaluate and redirect efforts to correct internally identified -
- " - problems. However, the licensee has responded to the specific evaluations SR
- ' -conducted by externa] organ1zat1ons such as INPO NRC and consu]tants Each
‘of these are d1scussed be]ow : S '

The 1981 INPO eva]uat1on 1dent1f1ed opportun1t1es for 1mprovement in numerous
areas_including: ~ staffing, personnel safety practices, adherence to procedures,
control of documents and design changes, availability of technical support,
_operat1ng practices with respect to inoperable a]arms and tagouts shift
: turnover procedures and goa]s and objectives. -

’“'{LBased_ n: cont1nu1ng observat1on the 11censee responded pos1t1ve1y to se1ected
_ f1nd1ngs by various actions a]though the effect1veness of these actions has
...~ been’ 1ess than expected 4 : :

_ The area of prevent1ve maintenance, - beyond that requ1red by techn1ca1 speci-" ..o
- fications, was also raised as an issue by INPO in 1981. The licensee instituted’ "
a program to be responsive to this INPO concern, but the recent 1982 INPO T
report still contains Findings and Recommendations and identifies a target N
date for completion of this effort in February 1983. It should be noted that -
the reactgor trip breakers were identified by the licensee for 1nc1us1on in
" this program

Based on the 1982 INPO report add1t1ona1 findings were identified in the areas
.of industrial safety, use of the computer tagging system, backlog of work.
..orders, ‘drawing revisions and plant modifications, adherence to ‘established
“radiation protect1on procedures and-policies, and’ material and housekeep1ng

cond1t1ons in the aux111ary building and intake structures.

Four SALP assessment were conducted by the NRC during the period October 1980.‘532
-October 1982. The -earlier assessments identified weaknesses in the areas of: ..
gesign.change documentation, engineering support responsiveness, health physics,-

2
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physical security and overall management followup to numérous areas. The'
later SALP assessments. acknow]edge licensee management attention to, and
1mprovements in the areas .of, design change tracking. and documentat1on and o
health physics.. Phys1ca1:secur1ty, desp1te several. 1n1t1at1ves on-the part of- .}
-the 1icensee. to" improve'the .area,”continued to be weak. . Very recently, ‘the -
licensee”has. ded1cated‘cons1derab1e'resources to phys1ca1 ‘security which, if.>
proper]x 1mp1emented should fac11ntate a“number of hardware improvements and
- ~ 't m re effect1 e]y mon1tor,secur1ty‘

3 Vi gan1zat1ona . ur1ng
= —the licensing proceSS'for ‘Salem: Unlt 2:4n 1981, the licensee made a decision
i to placerall activities,. 1nc1ud1ng ‘engineering under a single vice president.”
.~ Commitments. were made to ‘relocate ‘these.activities from the“corporate off1ces in’
Newark,: New.Jersey to:the:site Tocated: in. Southern New Jersey. . While the
.j~_11censee was hopeful. that such relocation of the engineering staff including . _
" QA personne1 to.the. site- wou1d prove more effective, the process has moved . ..
‘ owly: "“hoped ‘andhasieven resulted in the loss of certain .~ :
#As“latéas January’ 1983 tbe QA department was placed in the . -
.~ Nuclear: Department,,and began. mov1ng to.the site. The organizational and
‘Jocation: changes 'have .now been .in; transition for almost 18 months. Stat1on
organ1zat1ona1 changes. were "also . made to focus effort appropr1ate1y and a-
= number-of - new data management:systems were 1nsta11ed to track issues for .~
B managemen fo]]owup“¢“ e R : : :

‘ W1th respect to safety review committees, NRC inspection experience has shown -
S :othat the,onsite and offsite review committees are properly constituted, meet
- -~ frequently, and ask cogent questions. Since licensing of Unit 2, the Ticensee
 has maintained a“separate-independent.Safety Review Group (SRG) w1th a general -
... charter to identify.and evaluate- safety issues. In response to an NRC request,
”?:the licensee 'has agreed “to-evaluate the effectiveness-of the SRG.in terms of
‘types of issues addressed ‘and moreblmportant]y,‘the approach to and t1me11ness
- 0f the~r 1eensee i response t " ecommendat1ous e , e ~

.-, PSE&RG, management is. genera]]y capable and has been w1111ng tQ.make changes to

improve safety. While the licensee .has demonstrated his ability to react to -

#- external-'direction; a.strong :self-assessment program has not been effectively
‘carried out that would identify the specific deficiencies identified by the =~

© several external review efforts discussed previously, or of equal 1mportance

- to 1dent1fy and rect1fy the1r root causes.

b. Short. Term Act1ons‘

(1) L1censee Action

~NRC will require the licensee to determ1ne whether the current]y identified
" problems with the reactor trip breakers are indicative of broader based pro-'
- blems’ w1th the adm1n1strat1ve and manager1a1 contro] system

L1censee has comm1tted to eva]uate the effect1veness of the 1ndependent SRG in
terms of issues addressed and resolutions. In particular, the evaluation

should address the role of SRG with respect to the August 1982 and January
1983 reactor tr1p breaker prob]ems




(2) NRC Action ‘

~__NRC' will review the licensee's evaluations and will require the licensee to )
_},address any broader based problems 1dent1f1ed as a resu]t of that eva]uat1on'

Long Term Act1on

4hl(1) L1censee Act1on

eCont1n,e‘management 1n1t1at1ves a1med at 1mprov1ng organ1zat1ona1~respon-35
‘Siveness to identifying®and resolv1ng prob]ems part1cu1ar1y in the areas ofy
%xprocedure adequacy and adherence TN R : -

RO NRC Act1on : R

l'Cont1nue to review the adequacy of management contro] and t1me1y resolut1on of a
‘hprob]ems through an augmented 1nspect1on program : T

EvaTuat1on

'fisome short term act1ons are 1ncomp1ete, hence th1s issue is not yet reso]ved

2. Master Equ1pment L1st i ‘fffd SR . o

5vfa. Issue

-The 11censee ma1nta1ns a Q 11st that 1dent1f1es act1v1t1es structures, and -

systems. to which the Operational Quality Assurance (QA) Program applies. A E

. Master.Equipment List (MEL) is used by the licensee as the reference document. -
~ .~ for determining the safety classification of individual equipment. ~The MEL is

. intended to be a comprehensive list of all station equipment and identifies '
- each item as nonsafety .related.or safety related. When preparing ma1ntenance
“work- orders the MEL is .consulted .to determine if QA coverage of the work is- Y
_ necessary. Licensee and NRC ' review jdentified fhree probiems associated w1th o
“the MEL. These problems are, 1) the accuracy and completeness of the docu-" = . .
“ment, 2) issuance as a- noncontro]]ed document and 3).lack of understand1ng by‘
:;3.p1ant personne] of its proper use. S B . R

The MEL was der1ved from eng1neer1ng source documents and a construct1on :
. program document called Project Directive 7 (PD-7) and was provided to station
_ personnel- by the Engineering Department as a reference document in July 1981.
Prior to issuance of the MEL, the PD-7 was used as the reference document. The.
MEL, however, was not issued as a controlled document, therefore verification
of its accuracy and completeness on issuance was not assured, and it was not -
- updated in the plant as necessary. The reactor-trip circuit breakers were not
. included in the MEL. .In addition, some personnel were not familiar with how
to use-the MEL for determining the classification of a particular piece of o
equipment. Maintenance personnel acknowledged that reference was made to PD- 7]3'“”
- on occas1on dur1ng the January - February 1983 period. :
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b. Short Term Actions.

'Long Term Act1ons

_(1)- L1censeeaAct1o

. NRC w1]];requ1re that the ‘icensee ver1fy the comp]eteness and accuracy of: the
MEL and reissue it as a contro]1ed document : -

ALt(Z) NRC Act1on::

Procurement Procedures

Issues

A rev1ew of safety and qua11ty c1ass1f1cat1ons for the reactor trip breakers A
“indicates that the ‘1icensee's ‘established management and administrative contro]s )
allowed the procurement of replacement components for a safety system with a

"quality less than that of the original design.  This is evidenced by procurement
activities concerning the purchase of reactor trip breakers and replacement
components conducted dur1ng the period from June 1, 1981 to March 1, 1983.

One example involved the issuance of a purchase order for a spare reactor trip-
breaker on June 1, 1981. Contrary to the established administrative controls;
the breaker was c]ass1f1ed incorrectly; the proper review and approval was not.
- conducted; and no QA requirements were imposed as required for the original
'-Tvequ1pment. Subsequent]y, on September 15, 1982, the classification for the .
" same -order was changed to an even more 1nappropr1ate classification without -~
: the required review and approval process. As a result of these activities, L
-+ the pur chased breaker was received and placed into storage, without further'” .

'use, without appropriate documentation that would demonstrate su1tab111ty for

1ts use had it been requ1red ' : ‘ : ‘
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A1l subsequent purchases for reactor trip breaker components consistently’
utilized the-initial incorrect classification. A spare coil for a UV trip
attachment purchased in this manner may have been utilized on August 20, 1982..

*jjThough the procurement review;focused on the.reactor trip breaker,. the 11censee,s e

f]éact1v1t1es in the'area for" other safety related components cou]d have resu]ted*'
Cin s1m11ar c1rcumstances ex1st1ng for p]ant safety systems‘* T

Short Ter"Act1ons

51) ;L1censee&Act1on

='NRC w111 requ1re and the 11censee has made ‘a comm1tment to have the procure-‘ae‘

© o ment’ procedures-evaluated and modified as required to ensure that the appro -

‘5"';"."(2) NRC Action

N procedures as necessary

- priate c]ass1f1cat1on is be1ng app]1ed to 1tems and/or serv1ces 1mportant to
safety : S ‘ _. .

ZJKNRC w111 ver1fy that the }1censee has eva]uated and mod1f1ed procurement

o Vc.-_ LongﬁTerm Act1ons _

' (1) L1censee Act1on

The 11censee w111 review the organ1zat1on re]at1onsh1ps ‘involved in the procure-'
ment process and assess the -current management controls to’ prov1de and ensure .
that departure from expected performance of personnel involved in the procure-
ment process will be appropriately. flagged for management attention. Addition-
ally,.the licensee will formulate a plan to review and assess on a samp11ng ‘
 basis the procurement process- as it relates to all prior procurement act1v1ty

_ . on_systems important to safety. " The 'plan will address the schedule, and.
??;cr1ter1a to be app11ed for-an- accelerated sampl:ng based upon’ 1n1t1a1 f1nd1ngyw;.-

ud. Evaluat1on ‘_ ~_;“;:<:;1?;Vi_f"

s Some short term act1ons are. 1ncomp1ete, hence, ‘this issue is not’ yet resolved.w -~

4. Work Order Procedures

a. . Issue -

"The review identified that the personnel preparing maintenance work orders
were not complying with instructions contained in the station administrative
procedure. Specifically, for the work performed on the reactor-trip circuit
breaker in January 1983, the engineering .department was not consulted to
verify safety classification, and an erroneous nonsafety determination was
made. Such consultation is required if equipment is not listed in the MEL.
There was, therefore, no independent review within the maintenance organiza-
tion, and the Quality Assurance Department was not .involved in the work. .-
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Historically,.there was no requ1rement for QA personne] to be 1nvo1ved in the
: review of work-orders as they were processed to assure that appropriate steps
.. were taken to assign.classification.. It should be noted, however, that all
- other work orders for maintenance or services on the reactor tr1p breakers -
were ;found to'be: proper1y designated: safety-re]ated v esliog

Short Term Act1ons

The 1icensee has made- a:- 'commitment to have the QA Department'rev1ew all
‘non-safety related work® ‘orders prior-to starting work, -and to implement a
' program- and tra1n1ng to ensure that work orders are. proper1y c]ass1f1ed
- NRC w111 requ1re the 11censee to rev:ew work orders wr1tten since 1ssuance of
.- the MEL for proper.classification. ‘and w111 eva]uate safety consequences of
those found improperly classified.

{(2) NR .Act1on
”NRC w111 rev1ew 11censee S work order c]ass1f1cat1on program.

c.” Long Term Act1ons:*

b-Q*A11 requ1red act1ons weretshort term.;ﬁ,

dt' Eva1uat1on

””;ir.ur ‘Some short term act1ons are 1ncomp1ete hence, this jssue is not yet resolved.

'EPost Tr1p Rev1ewA'

,,pThe 11censee d1d not determine’ that there had been a. fa11ure to tr1p automa-*
“tically on February 22 until the computer printout of the sequence of events
““was.reevaluated on:February 26, as-a result of NRC inquiries. :-Although the °
licensee conducted a review of each trip, there was no formal procedure for
conducting a systematic review. By letter dated March 1, 1983, the licensee
made a commitment to develop a post-trip and post-safety 1nJect1on review -
procedure. The procedure will specify the review and documentation necessary to
‘determine the cause of the event and whether equipment functioned as designed.
" Other key elements of a post-trip review procedure are 1) necessary management
authorization for restart, 2) debriefing of affected operators, 3) verification
"that reporting reqUirements were completed, and 4) followup review by safety
committees. Furthermore, the affected individuals who will be required by _
procedure -to review the sequence of events computer printout and other event“
records will need to .receive necessary training in the proper 1nterpretat1on
understand1ng and eva]uat1on of these records.. ‘




b.  Short Term Actions e o o : T

(1) L1censee Act1onlrwn,;ﬁl

}:NRC w111 requ1re and'ther1ncensee hasicomm1tted to deve]op and issue a- post tr1p
.. and post-safety-injection-review: procedure and train. appropr1ate'0perat1ons
. Department'personnel onrthe'requ1rements pr1or to Un1t 1 restart= ~

Y smpos _tr1p and post safety 1nJect1on review
,v;{procedure to ensure the key e]ements noted above are adequate]y addressed

LS

“y-'c,- Long Term Act1ons

A11'requ1redpact1ons,were-shortbterm.

In response to this issue, the licensee in his March 14, 1983 letter submitted
Administrative Directive .(AD) - 16, Revision 1 dated March 13, 1983 entitled .
"Post Reactor. Tr1p/Safety InJect1on Review and Startup Approva] Requirements".:
AD-16 prov1des for-a formal post trip and/or post safety injection review to
. bev performed by the Senior Shift Supervisor and the STA qualified sh1ft super-
'\ﬂl_;.gv1sor Spec1f1c areas. to be rev1ewed and documented include: .

1) cond1t1on of the un1t prior. to the event, 2) personne1 ass1gnments 3)

- evolutions:in progress which could have contr]buted to the event, 4) major

' equ1pment protection and control systems out of service or 1noperab1e at the -

.. time of the-event 5) mode of event initiation-(i.e manual or automatic), 6) -
" seguence’ of events (SOE) computer: printout and other alarm printouts, 7)

5;contro] room recorder.-charts, 8) alarms received which were unusual for the R
“event or other- expected ‘alarms which were not received, and 9) requ1red DR
= correct1ve act1ons to be comp1eted pr1or to startup S C

: The above 1nformat1on, as we11 as a narrat1ve of the event w111 be documented
~on Form AD-16-A, and the SOE pr1ntout recorder charts and other event records~,
'w111 be 1nc]uded with the report ' . -

"~ The staff has rev1ewed the licensee's post trip and post safety 1nJect1on
“review procedure to determine that the key elements noted in 5.a. above have
_been adequately addressed. These key elements are:

1) that sufficient event review will be conducted to determine the cause of
the event and whether equipment functioned as designed;

2) that necessary management author1zat1on for restart is spec1f1ed
l3) that debr1ef1ng of appropr1ate personnel is requ1red to be conducted
4) 5~that report1ng requ1rements are requwred to be comp]eted

5) that a fo1]owup rev1ew by safety comm1ttees is required to be conducted B
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" 6) . that personne] conduct1ng the rev1ew understand 1nformat1on prov1ded by
- the event records T : .

Based'on e 1nformat1on requ1red to‘be prov1ded on Form AD 16-A, theyfact
that. two"SRO Ticensed operat1ons personnel.(i.e. the senior. shift _supervisor
“"and-the; STA qualified shift.: superv1sor) are; 1nv01ved with the review; ‘and the:
requ1rement for. spectflcgrev1ew%an_}attachment .of applicable event. records

“.C ' ecorderiprintouts;iand*theVauxf]iary
ed-that AD-16: “specifiesia; sufflcently
e 1ts;cause and whether equ1pment

’-”W1th respect to management authorlzat1on'for restart, the procedure spec1f1es"“”’"
. - that the Operations Manager (OM)-may- author1ze restart following a reactor T
- trip or safety injection provided that 1) the post trip review has been com- T
pleted, eva]uated and reviewed with the OM and 2) the evaluation clearly. AR
1nd1cates the causeof the even -and “that all.equipment and systems- funct1oned S
as" des1gned 11 the;cause of: 'yent has” ‘not: been c]ear]y determ1ned O ot
there is.a quest1on concern1ng1the proper: performance of ‘equipment or :systems,
"~ the procedure specifies that .an; .investigation be. conducted and reviewed by the -
- Station’Operations-Review Comm1ttee (SORC) prior to startup. Restart: fo11ow1ng,:“
"~ these moré complex events w111 be: authorized by’ the General Manager --Salem- -
-;<“0perat1ons after receipt. of SORC: recommendat1ons and a determ1nat1on that the j‘
<mun1t can be restarted safe]y ~ - Lo e T - -

o The staff quest1oned why restart-1s not a1ways author1zed by the Genera1 R

<+ " _ 'Manager—— Salem Operations since he is the individual who is responsible per e
.. » Technical Specification 6.1.1 for-overall facility operation. The staff was'

.~ " informed that in’all cases, the General Manager or ‘Assistant General Manager
:».will-be:kept informed of the circumstances of an event and would be able to ’

jred1rect ‘the- 0perat1ons Manager‘s actlons, if necessary.., Hence, aTthough - S

‘specific:restart: author1ty is ted to.-the.OM for: c1ear1y understood events,avfng ’

i1t ex1st for a11 reactor tr1p ‘and” safety it

upper” level management” oversigh
'TnJect1on events.

.The staff a]so noted that the procedure spec1f1es that 1nd1v1dua1s author1zed
““to.assume the OM's. responsibilities may authorize startup if the.OM is not -
~available. The staff was informed that the Operations Engineer (OE) per1od-
~ically assumes the OM's duties when the OM is.in training. The staff has
... verified that the qualification requirements for the OE are the -same as for
" . the OM per Administrative Procedure -2, which references ANSI-18.1, 1971.
- Based on.the above, the staff:is satisified that the procedure specifies the
appropriate management author1zat1on for restart fo]10w1ng a reactor tr1p or’
safety injection.. : .

- ‘With respect to. debriefing'of appropriate personnel, the procedure specifies. -
©7 that-fact f1nd1ng sessions are conducted with appropriate personnel to determine
the cause of the event, actions taken and observed sequence of events. The ,gsu_
* fact f1nd1ng sessions: w111 be conducted as part.of the review, pr1or to restart’
j""The staff is sat1s1fed that th1s element is adequate]y addressed 3 Cem

d’W1th respect to report1ng requ1rements, the procedure spec1f1es that a deter-' :
m1nac1on be made that the event was proper1y c]ass1f1ed and that w1th respect -
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to foiiowup review by safety committees, provision is addressed in the procedure
. to have the onsite safety committee (SORC) review all reactor tr1ps and safety
j‘1n3ect10ns ‘As’ noted- above, for: those events where the cause is not. clearly -
,,,,, . indicated or ‘there is any quest1on of the proper funct1on1ng of equipment, the
. “SORC:will review the event prior-to restart_“ For_other events, .the SORC will,

. review the event but not necessarily before restart. Add1t1ona11y, the Nuc1ear
{Support Department will also.perform.an. independent review of each reactor™
g r1p/safety dinjection event: for: ‘the purpose of determ1n1ng corrective act1ons
o prevent the: type of event from reoccurr1ng ~Also, the procedure specifies:
hat ‘the: or1g1na1 event:review, report will be. ma1nta1ned on’ file for future.
reference.” Based ‘on the above; the staff is: sat1s1fed that suff1c1ent fo]]owup
:_greV1ew of':hese events w111 be conducted P ,

‘JH;yW1th respect to the rev1ew personne1 understand1ng the 1nformat1on prov1ded by
.. the event records, the staff notes that the reviews are conducted by SRO
~. licensed personne] who are familiar-with the .various control room recorders
;and alarm pr1ntout57 However, as_ evidenced by the recent ATWS events, these:
rpersonneliwere not as fam111ar with-the’ information’ provided on- the; SOE pr1ntoutﬁ*t
(such’ as’ 1nterpretat1on .of-the “timing of the: line entries). The licensee has,
.. ‘conducted training for 0perat1ons personnel on.the SOE printouts for the - .
y February 22 ‘and 25 events. However, in the opinion of the staff, this training
“is not: ‘sufficient to ensure that these individuals have a sat1sfactory under- o
" -standing of,other SOE printouts. Additionally, operating personnel may not .
__have & detailed understanding of ‘expected response-times of equipment. - The.
. Ticensee has indicated his intention to reevaluate the format and 1nformat1on
" provided on the SOE printout to make it easier to understand and evaluate, and’
- as cther SOE printouts for reactor trips/ safety injections become ava11ab1e,;. o
to provide additional training for Operations personnel. The staff agrees T
. ‘these additional measures are useful, but until they are implemented, the L
. wostatf. has requested and the licensee has committed to have an instrument and .~
_controls (I&C) .supervisor who is know]edgeab1e on the SOE computer and under- "
;.stands expected equipment- response times, personally review SOE pr1ntouts‘for;@,3;
“forall ‘reactor tr1ps/safety injections prior-to"restarting the plants.” With= - -
this commitment, the-staff: is :satisifed that personnel conducting the reviews
- “have & suf.1c1ent understand1ng of the event records AD 16 w111 be rev1sed
b,to rei 1ect tn1s comm1tment - : :

‘ Based on. che staff s review of the e]ements of 11censee s post trip and post
- safety injection review procedures and for the reasons identified above, the
"staff concludes that the post trip review issue is resolved. The staff will
verify that the above commitment to have an I&C supervisors review the SOE
- .printout is reflected. in the rev1sed AD- 16

6. T1me11ness of Event Notification

a. Issue

. On three occasions between January 30 and February 25 1983, the licensee
notified NRC of significant events belatedly.  1In each case, the notification:
was approximately 30 minutes late. Two of these reports were for.the February.
22 and 25 events. Furthermore, in the February 22 event, the first notifica--

" tion did not contain known s1gn1f1cant information regard1ng actuation of
'énc1n=erec safety features and open1ng of the power operated re11ef valves.




-"This additional information was provided approximately 40 minutes later.- The = -
not1f1cat1on procedures used by the 11censee‘warrants further eva1uat1on as t°.r"

,eport1ng requ1rements ‘with a1l
-reevaluate notification prior-

. that the" 1mportance of adher1ng to the report1ng requ1rements of 10 CFR 50.72. ..
.A“has been emphasized to all~ operat1ng personnel.- Emergency plan procedure—-_ﬁé*»f‘
. EP-I-1"Attachment 4 has ‘been revised to rearrange “the priority of notification-
- to the NRC. . Additionally, the emergency plan procedures have been revised to :
‘require designated personnel’ to -immediately start making the required notifi- .
-cations and reading the initial’contact messages upon classification of the : -
event.’ :The licensee has also:indicated that-training on the revisions to the
sEmergency P]an procedures w11] be conducted prior to startup for personne]
: 5 1Emergency«P]an

The NRC ‘staff cons1dersjthe Ticensee's: act1on ‘noted above to be suff1c1ent to o
“* ensure that-the’ not1f1cat1on ‘requirements: of 10 'CFR '50.72-will be met in the
future.” This issue is cons1dered ‘resolved.. The scaff w111 ver1fy comp]et1on
eof the above noted tra1n1ng pr1or ‘to restart..

hfij 7. Updat1ngﬁVendor Supp11ed Informat1on~ *Tf?h

la. Issue ' | _
.. As a resu]t of the February 25 1983 event and NRC IE Bulletin 83-01, the
. 1icensee indicated not being aware of the existence of two West1nghouse tech-
“nical ‘service bulletins that provided preventive maintenance recommendations
. for theareactor-trip'circuit‘breakers. The two documents in question were
. published by Westinghouse in 1974  The licensee has requested documentation-
~for all Westinghouse equipment. ‘and will incorporate this -information into- -
.+ station documents. While we are not aware of any problems with other vendor
:--documentation, an NRC staff concern is whether a similar situation exists w1th
" respect to documentat1on for other vendor-supp11ed 1nformat1on.‘_;~ﬂ~e .




c. Short Term Actions

o (1) L1censee Act1on

.The 11censee has made a’ comm1tment to a program ‘to update"ex1st1ng documenta-il
.tion on.safety. equ1pment and. to ensure that vendor documentation is.under &+
Tcontro]]edisystem N . RESSFRY L

Long Term Act1onsx

() L1censee Act1on"f”‘: -

The 1 icense

'11‘com f t 'tht above program by December 1983*: i,

7(2) NRC Act1on

Eva]uat1on 55

DSome short term act1ons are 1ncomp1ete, hence th1s 1ssue is not yet reso]ved ‘

;;fff;}‘frB.- Invo]vement of QA Personne] w1th Other Stat1on Departments

oa. Issue - ;;,,
The Qua11ty Assurance Department did not rev1ew ma1ntenance work orders'
“associated with- repa1r ‘of the reactor-trip circuit. breakers in January 1983
because’thée work was not designated safety re1ated “Further -examination-
“determined that the QA Department does not review for proper determination. of
;4:c1ass1f1cat1on the work orders designated nonsafety related by other. departs i,
" ments. ‘Discussions with the licensee indicate that the QA Department has been :
.. somewhat 1so]ated from the act1v1t1es of other: departments

~As a rnsu1t of pr1or dec1s1ons the 11censee “had 1n1t1ated steps in. January

1983 to relocate the QA Department from the corporate offices in Newark, New
Jersey to the site and is taking steps to increase QA Department 1nvo]vement
in other station activities. Completion of this program of increased QA
“involvement with other station activities need not be completed pr1or to
restart, because completion of short-term actions in management issues 2 and 3.
is suff1c1ent to correct QA deficiencies in the short term

Q:b. Short Term Act1ons

”(1) L1censee Act1on

" The 11censee had a commwtnent to institute a program to more fu]ly 1ntegrate _ fﬂ‘
- QA act1v1t1es 1nto the overa]] activities. o
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: c.‘ Long Term Act1ons

:(1) L1censee Act1ons”

,j“if1ndependent consu]tant s assessment -PSERG eva]uat1on, and the’ subsequent
~action: plan w111 be- rev1ewed by Reg1on I by August 1, -1983.- NRC wT}] cont1nue

Jersey are fn the’ processfof be1ng ‘relocated to. the site. Most of" the ex1st~ e
.ing personne] in the site. QA/QC organization were absorbed into this. new — - .
organization. “The purpose “of. this change was.to provide for increased in- =~ - -
‘vo1vement by QA personne] ‘in’the day-to-day funct1on1ng of the Nuclear. Depart-_h»"
ment. Such 1ntegrat1on of‘alngA funct1ons into ‘the Nuclear Department is

; : 11§enab1e aud1tors to ‘be _more know]edgeab]e L
‘about’ operat1ons as ompared:to. the: past when QAiauditors were more<likely to-"
be :"generalists".Audit pJans are. being changed. to place more emphasis on . o
isystem:: effect1veness?(g¢ 55 how it . is. work1ng7) . In .describing .the:objectives '« .
""of this reorganization- to-NRC Region I in-a January 4, 1983 meeting, PSE&G ‘_f; -
indicated-that increased daily’ mon1tor1ng and overview.were being- emphas1zed
.. for Operations QA. personnel as ‘a part of this reorganization. To better
'+ prepare for such increased-involvement, it was indicated that in the’ future, -
5. some QA personne1 wou]d rece1ve operator type tra1n1ng up to and 1nc1ud1ng

) ’_s1mu1ator tra1n1ng R - : . _ O

':S1nce the February 1983 ATWS events, PSE&G has taken further steps to p1ace
greater emphasis on QA program implementation through increased observation
and monitoring. By'po1icy directive dated March 11, 1983, QA personnel have
: ,-been ‘instructed to:place emphasis on adherence to procedures and review of. .
o eng1neer1ng activities-such as ‘design changes, procurement control.and work™ - .
orders. . An ongoing comprehensive review of .QA Program implementing procedures - .~
and any necessary changes 1s expected to be completed by August 1983 S :

JTo emphas1ze the ex1st1ng QA program requ1rements and- recent procedura] changes
" -~ as-a result of the ATWS events, an 1ndoctr1nat1on/tra1n1ng program was conducted -
" by PSE&G for apprqpriate,personne1 NRC review of the 1esson_p1an for that .




training shows that it included d1SCJSS10nS of Classification, Work Orders and
Procurement' Specifically included was use of the MEL system, criteria to be
used in the determination of safety classification for proper classification

of work orders and procurement documents, and interfaces with Nuclear Engineering
-to resolve any classification questions. Numerous personnel from all major

station departments attended such training sessions as shown in attendance
records rev1ewed by NRC. : '

NRC staff-has verified that procedures have been .changed to requ1re QA to"
review and stamp all non-safety related work orders (for concurrence that it
was properly classified) prior to implementation. Administrative Procedure
AP-9 (3/10/83) and Quality Assurance Instruction QAI 10-6 (3/11/83) were .found
to provide for QA review of station work orders and involvement -ip -station

- maintenance work. The licensee has committed to provide additional.detailed-
training on initiation, processing and closeout of work orders to reemphasize
QA and test/retest requ1rements involving interdepartmental coordination by

. September 1, 1983. Such training will be monitored by Reg1on I as a part of
cont1nu1ng on- s1te 1nspect1on coverage. ' : L

The licensee has committed to have an outside consultant organization perform

an independent assessment of PSE&G's QA program and new organization as discussed
further under management issue number 1. This assessment is to consist of a
review of (1) the QA organizational structure and staffing, (2) the QA program
content and procedures, and (3) the effectiveness of implementation of those
programs and procedures. This review.will, by its nature, include QA department
involvement and integration into other plant activities. After review of
findings and recommendations from this assessment, PSE&G is to prepare an .
action plan for implementing any appropriate changes by July 1, 1983. Through
continuing inspection coverage, NRC will assure that a meaningfu1 review is
accomp-lished and appropriate ‘recommendations resulting from that review are’
prompt]y 1mp1emented

In summary, NRC review of this area has verified:'that the 1icensee is accel-.
erating previous plans to more fully involve QA personnel in the day-to-day
“operation of Salem 1 and 2. Integration of QA personnel into activities
covered by work orders such as modifications and maintenance will be required
by recently revised procedures. Reemphasis and retraining of appropriate
personnel on proper use.of existing procurement procedures should assure
proper future QA involvement in all procurement actions. NRC has determined
that the.licensee has recently taken appropriate steps to more fully 1ntegrate
QA activities into overall Nuclear Department activities. This issue is
considered resolved for restart. The implementation of this QA integration
program will continue to be monitored over the long term in the Region I
continuing inspection program.

9.  Post-Maintenance Operability Testing

a. Issue

Past practice at Salem for post maintenance operability testing has varied.
Such testing may be specified by the preparer of the maintenance work order or
1eft to the discretion of maintenance personnel. For safety-related equip-
hent, post-maintenance surveillance testing is done before returning the
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equipment to service. Additional functional pest-maintenance and repair
testing of equipment,.such as surveillance testing, may need to be performed
to0 ‘demonstrate operab111ty as an integral part of the 1arger component or
system in which 1t must funct1on R . .

: i;‘s;;‘ Short Term Actxons

"f;,A11 requ1red act1ons were long termydﬂ

Long Term Actwons

~§The 11censee w111 review and revise: procedures and pract1ces as necessary to
“ensure that functional testing of the overall components or system is per- .
. formed to demonstrate operability prior to returning the equipment to service

. following maintenance and repair. - Procedures will be revised, as necessany,;'
fatol assure “that’ operat1ons department personne1 rev1ew the test1ng pr1or to
’ J-return1ng such equ1pment; o“serv1ce o T X T

'NRC ct1on - Long Term

'){NRC w111 review 11censee s rev1sed procedures and the1r 1mp1ementat10n to
.~ . assure that appropriate post maintenance operab111ty'test1ng is be1ng accom-”
' -;p11shed before equ1pment is returned to serv1ce. \ - _ .

. d.' Evaluac1on fi][*i ,mh . 'ffi. -‘_3 2 B 'j" ~
f‘A]though no short term act1ons were requ1red NRC review of 11censee s proposed
_actions to comp1y2w1th th1s 1ssue 1s not yet comp]ete A Hence th1s issue 1s '
'not yet resolved,” ™ : L _ S _ .

-




