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| pechtion 10 review BEOO'Ss motor-operated valve
. O J¢ % inder ”\H' Genenc Lelie 8910 and to
from the NRC team inspection (50-293/92-80) performed 1n this area

rogram development has occurred since the Part 1 inspection in
in the MOV program continues on schedule and activities are well

atl the censee will be able to meet the program A.um;\!v!m:-. date of ,‘\‘)I}i

has placed appropriate emphasis on the GL 89-10, Supplement } MOVs,

ations from the BWR Owners Group recommendations sti!l need to be ¢’
friction coefficients for high pressure injection steam supply MOVs)

nents made during the March 1992 team inspection have been fulfilled;

NRC review of selected issues is expected, as specifically identified in

ons that have been completed adequately evaluated MOV design

rst case dynam nditions and minimum valve thrust were .\;\;V!np!mfcl\
: hasis review Although dynamic test ;v:\m‘«,lu!a'n arg :’N’I;}}' written,
1S D iccompiished o date at e n Station However, based on
it is apparent that the nex ary dvnamic testing 1s scheduled to be

AW AW

the operabiiity of two MOVs with thrust and torgque conditions beyond
tablished by the actuator's manufacturer (Limitorque). Acceptance of

Drincipa based on the Licensee s contr t study by Kalsi l,l'l‘r‘il'x‘a‘lm;'
capability of Limitorgue actuators nagement meeting was held

| offi 0 review the licensee’s basis ntinued operability of the
p

1see are provided in Attachment 3 to

CNSee analysis was determined to be an acceptabie justinication of

Ve s 1 tion for the remainder of the current plant operating
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terns were opened regarding pressure locking and thermal binding

)11) and for the evaluation of the effects of elevated temperature upon A
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¢ nectors reviewed Nuclear Engineeri
"Documentation of Mechanical Design Basis Reviews [or Determination of Maximum
Differential and Line Pressure GL 89-10 Motor-Operated Valves Rev. 1, (10/16/93), and
, n basis review calculation M-553. "Maximum Pressure Differential for Selected DX
Motor Operated Valve . 0 (10/7/93). The MOVs selected tor review were reactor
re isolation cooling (RCIC) turbine steam supply isolation valves MO-1316 and MO-1317
pressure coola njection (HPCI) turbine steam supply valves MO-2301-4 and
MO 01-5. HPCI pump condensate storage tank suction valve MO-2301-6, and reactor
V leanun (RW(C'l ) pump suction valve MO
NEDWI1-429 1 red that the | Safety Analysis Report (FSAR), Technical
"0 \ ‘-;h al ¢ proced I'es iTvel ;‘!V\'\' ;‘Wk \'(?i!i','\ all, €I )"";’L"- y
\ " roCed e ewed 10 « ermine the worst case design basis conditions o1
1 ’ 'he d nb reviews used the methodology provided in the BWR
YW1 Groun Guide e where approprialte Worst case conditions were determined for
A
} } X in¢d e dire " 1 MOV «\2:‘5‘.1‘-:3 normal and daesign basis events
design b s review calculations documented the maximum differential
{ e ow CO ot fluid temperature and other design basis parameters fo
f the selected MOV 'he inspectors concluded that the design basis review
11 v adequately eva ited the design conditions as IC,‘QHH(‘{I by GL 89-10 Al the timg
th pection, approximately 35 of the design basis calculations were completed. The
4 | eer indicateq that the iaining calculations werg w):',f\‘; ted. but were still
) ewed ¢ ADDIrovVes
\ spectors 1 wed deficiencies that were dentified during the March 1992 NR(
ni O for GL 89-10 to determine whether the licensee had addressed these
ncerns. The licensee revised their design basis review calculations, revised current
Nuclear Er ering Departi W Instruction (NEDWI) procedures, and also developed
ew procedures. For example, NEDWI-429 was revised to provide guidance for pressure
put to the calculations as a sult of actor vessel pressure, tank levels. ump levels and
NIX vallo I 'h¢ 15 revisea the d ”k,"".'”:]x({ ;"f“\"\\.‘.f( \';\i\'wid.{i\n'.n'v 1071 (ll 5Y l”
Supplement 3 valves to include the f celeration term, where appropriate. NEDWI-438
GL 8Y MOVs," Rev. 2 (10/19/92), was developed to provide guidance on how 1o
al I OL0 orgue under -;'Iuvﬂ:.\cl “.wf-‘.x,-f._"A.\'n}l!f'r!]\ “I{‘ i1 ;’kn’n..
aed { ‘ 0 y address these concerns were appropriate

DETAILS

' y O3 February 1994 and March 22 to 25, 1994, th NR(

1 ‘\:.\A: ) 1t the P grm Nuclear Yower Station ‘.,!”\;HM O! ':'J‘

valve (MOV) program being implemented in response to Generic Letter (Gl
Related Motor-Onperated Valve ¢ Mng and Surve lance .

Department Work Instruction NEDWI-429




2.0 MOV SIZING AND SWITCH SETTINGS

l ess the licensee’s MOV program, the inspectors reviewed NEDWI-430, "Thrust and
- (_alculatbior tor the GL ¥Y-10 Motor "';x rated Valves," Rey 2 (10/28/93), and the
ndividual thrust/torque calculations for MOVs. The inspectors independently calculated the
! ni required thrust. The licensee used the standard industry thrust equation to
jetermine the minimum required thrust for GL 89-10 gate and globe valves. The worst case
ditierential pressure used to determine the munimum thrust was derived from the ki&"\i;“ basis
A he licensee documented gulaance for seiecting valve factors in NEDWI-430
ensee's thrust calculations assumed a valve factor of (.50 for flex \\L'dyc gate \ alves,
(.40 for parallel gate and double disk gate valves, and 1.10 for globe valves. The
sed the mean seat area of the valves. A stem friction coefficient of 0.15 was
ned to determine output capabihity under oraded voltage conditions, and a 0.10 stem
i1 ) oelticient was a structural limits were not exceeded
'he licensee intends to review future plant specific dynamic test data as a basis tor justitying
stem friction coefficient assumption. [Item 1, Attachment 2]
DECLo oted that the setpoint calculation included a 3% margin to account for stem
{ degradation ang 1V {0y account tor oad sensitive !\ijl'lu,\iﬂl (\i.l“H f.il\‘\\. as
wt-loading ™ i1 valve was then ad ted to account tor the £NOSLIC l’t,{'\i.P'}i‘\’h'
icy and torque switch repeatability. Minimum and Maximum thrust values were
documented on drawings MOV-] and MOV-6 ['hese drawings were controlled ”IHHI;"N a
] PN cChange process that required engineering reviews and ".;!}\Hi\.l}'» he maximum
wable thrust for several MOVs was not documented on these drawings. The cognizant
neer indicated that the weak link analvsis was not gdm;\f.!g In the interim, the licensec
ing the actuator rating as the maximum thrust for weak link. When the weak link
* 1 1 ¢

ormation becomes available, the licensee intends to revise the thrust calculations and the

wings. Since the actuator may not be the limiting component in an MOV assembly, the

see should reevaluate MOVs that have the weak link outside the actuator as more
eCl on i1s obtained. Previous overthrust conditions should also be i1dentified if
. : . ' o
{ actual actuator thrust is then found to have previously exceeded the weak link limit.,
Dyna test results were not available for review because dynamic testing of MOVs has nol
| i | \ ] wry il 4 ' | y it / Y sti11 ap
M onducted I'he licensee had conducted static testing of !‘\1()\\«.!1”}(1!‘ Rtfmimg Qutage
"

Nine (RFO-9). The inspectors reviewed procedure 3.M.3-24 "VOTES 100 Operating
Procedure,” Rev. 2 (8/20/93). This procedure provides instructions for static and dynamic
nostic testing of valve operators using VOTES diagnostic equipment and the associated

4 : ¢ > 1 L 1 . |
C i NEe ayndan €5l acceptance cnlera required that the valve ‘su‘\x\("\*.“.;!_\ open

ind Close, ar that the calculated valve and stem factors be within the i'a‘\l;,’l. basis
ption A ppropriate, a problem report (PR) would be initiated if one of these
W it n However, the procedure did not lude acceptance criteria {(e.g., the
| § O« nt i P Nost icertaimnties), or other requirements ICN 4
) » [ el O returnir Ly O operabiit } ther. the




}Ced ' L requir eview of the diagns traces to look for significant
ormalities or anomalis that could affect design-basis periormance ['he cognizant
I neineer indicated that the procedure would be revised to include the appropriate acceplance
rig f el taf d dvna tests prior to o ducting further iests In addition, a |
‘ traces from previous static tests were independently eval jated for abnormalities
malies. [} 2, Attachment 2]
e nectors co 1ld not identify a feedback process where an evaluation ot differential
pressure test results would be used to ine available thrust margins. Differential
ire test results should be used to validate assumptions (i.e., valve factor and stem
friction coefficient) used in the thrust equations to ensure that design basis thrust
quirements used for MOV baseline setup remain valid. The licensee intends to develop a
W for incorporating test results in their design basis calculations, and will adjust thrust
{ o reflect actual MOV performance under dynamic conditions

l : nspectors reviewed the operability evaluations for MOVs MO-2301-4 and MO-1301

l W were documented in M-566, Rey (12/10/93) and M-594, Rev. 1 (12/9/93). The
0 vere based on normal reactor pressure, and the use of the measured pac LH}P
'hese evaluations were not consistent with the guidelines specified in NEDWI-430 and ;
, { tent with ti er’'s Group guidelines which state that the lowe st g,
V I Selpo { should be used 101 the stean C \("’J!ri"i ‘n“’\k"‘v in ”|C l)s)(l df‘-\i R‘ “
\ | ¢ ! ensee’s evaluations did not include margin to account for load sensitive
ehavior, stem lubricant degradation, or margin for diagnost:c equipment 1naccuraciCs as
d by NEDWI-430. The inspectors were concerned thai the licensee did not have
P pecific dynamic test data to justily these deviations from the program guidance ['he
reiied « St friction coefficient obtained during static testing. For example,

ation of MO-2301-4 used a measured stem friction coetficient of (.08 instead of

as specified in NEDWI1-430. The stem friction coefficient measured during static
¢ may not be representative of the coefficient present under design-basis conditions
However, t! ectors reviewed the licensee’s operability assessment (using Pilgrnim
assumntions) and agreed with the conclusion, with the exception that the av ilable
'  ar ; than those assumed by the licensee. In order to increase design mé fo1

these MOV, t ensee indicated that the actuator for both MOVs will be replaced during

1 1

e Spri 199§ RFO-10 outage and both valve stems will also be H";W:\J\‘L‘lf H{U‘,l D,

¥*'Clo reviewed calculation M-569 "MOV Thrust !u.’\,w'; Calculation For the RFO-Y

MO) K¢ (5/3/93) and identified five Supplement 3 MOVs that have adequate

\pab y 1O pertor t afety function, but may bring the motor to a locked rotor
) tripping the torque switch. These MOVs were the RCIC turbine steam
: pply isolation valves MO-1316 and MO-131 7, the HPCI turbine steam supply valves
% )1-4 MO)-2 Al e HPCI p n/condensate storage tank suction valve
MO { LW(CI [ ton y e MO-12H s 'he overthrust and overtory
MOVs MO ) 2 MO-1301-16 are addressed below




5.0 OVERTHRUST AND OVERTORQUE OF MOTOR-OPERATI D VALVES

1 T censee had concluded that certar MOWVs were ‘»!LK‘I.‘,’\'\\ with 'l?}""x toraue and thrust
t " 1

onditions based on the results of a4 study DYy Kai Engineering of the thrust :.41;\.1!).;‘:\ Of
[ imitorque actuators. The inspectors raised concerns regarding the adequacy Of the

ensee’s calculation M-547, Rev. 1 (4/16/93) to justify the operability of the reactor water
(RWCU) letdown isolation valve MO-1201-2 and the reactor core isolation cooling

RCIC) steam isolation valve MO-1301-16, until planned modifications to these MOVs are

ed. At the interim exit for the inspection on December 17. the NRC staff requested

;n 15 i
ensee to provide an update to its response to Supplement 3 to GL 89-10, and to further
fv the continued operability of MOVs MO-1201-2 and MO-1 301-16. In addition, the
ee was requested to address their position that the overthrust and overtorque conditions
i { € a desI1g! na
: RESPON $¢
!
inuary 294 . the licensee updated the response to Suppiement 3 to GL 89-10. With
nect to RWC] valve MO-1201-2, the licensee provided the following information. The
MOV was last overhauled in November 199 'he methodology to justify the continued
erability of MO-1201-2 was based upon a November 25, 1991, report by Kalsi
: the overthrust capabiity of Limitorque actuators and tfrom a progress report
ed January censees sponsoring the Kalsi study Hardware modifications
MO () would be made in RFO ,_r![.\w-_v-j 1 99S)
WA\ % to RCIC v MO-1301-16, the hcensee provided the following mntormation
Mhis MOV had been last overhauied u November 1992 Calculations document the technical

hasis for the torque range associated with MO-1301-16. Hardware modifications would be
de to MO-1301-16 in November 1994, Kalsi had reviewed the methodology used in the

for MOVs MO-1201-2 and MO-1301-16, and had concurred with the

mn J: v 14 1994 the staff received Rev. 3 to the licensee's M-547 calculation and a

of the Kalsi Test Report. M-547, Rev. 3, documented that MO 1201-2 was
overthrusting to 228% and overtorquing to 110%, and MO-1301-16 was overtorquing to

4.7 Calculation M-54 Rev. 3. also established the allowable number of remaining
es for MOVs MO-1201-2 and MO-1301-16 under the documented overthrust or
vl IR L) ] M
On February 1/, 1994, the NRC held a p bl meeting with i‘,\(‘f‘;'»LL' ik‘(\ﬂ!:lh‘i ;’l’hl 1S
ontractor (Kalsi) at the Region 1 office 10 disCuss the licensee’s action to resolve these
overthrust and overtorque conditions (the transparency slides used by the licensee at the
anagement meeting are attached to this report) ['he licensee stated that they were
ving their position that the acceptance of the overthrust and overtorque conditions did

} ! | v r "y » n
1 ¢ [ Nangc 1 hig ensee was also considering a .‘.ik,lv" ation 1o




during the upcoming OCLoner 994 mid-cycle oulage | he CCN SEL stated that
echnical Specifications require stroking of MO-1201 ) on a quarterly basis

- | valuatiol 0! H\g", { .“).\ ?\“) ‘4':‘ ‘('\k‘?'t'f'/\'

ition M-54 Rev. 3. documents the rationale for demonstrating the \A{LU‘HH‘, Ol

U MOV MO-1201 to perform its satety runction at 228% of the rated thrust

0l ¢ equipped with a Limitorque SMB-O0 actuator I'he licensee uses the test of a

r. SMB-00 actuator to demonstrate the claimed capability

ensee's contractor (Kalsi) successfully tested a similar SMB-00 under the following

1 Y A ¢ s i 1 + A ¢ £ - P
' 1000 cveles at 200% of rated thrust and 10 cycles at 341% of rated thrust (as
otor stall testing) Kalsi determined an allowable thrust ot 162% of actuator rating
i 1 | \ o {
OO0 cveles based on the sing ¢ sampie reqduction tactor ftrom the ASME Boiler and
\ { i 5 t y \ i1

¢ VEessSel LOAE (SCCLIONS lil !!”\l} viil l)l\’.\.‘:hi “)

l ense med the adjusted cycle s percentage of rated thrust is log-linear
e above poinis and interpolated these data to deduce 145 cycles at 228% of rated
without any other operating history. The licensee estimated the number of cycles that
iator has experienced at various thrust levels from operational records. After
ommaodating the past cycle the licensee estimated that this actuator could withstand
} cveles at 228 I'he licensee concluded that this actuator would remain
N e until April 1995 since it is expected to be cycled less than 30 additional times in the
SO T ;h\". that MOV 120 nas unde rgone () ‘.*:u.("\""‘li \"yki'\"w at the current
With quarterly inservice testing, the licensee will stroke MOV 1201-2
\ v cveles before October 1994, The SMB-00 actuator tested by Kalsi was found to
ve at least ten cveles at 341 % of its thrust rating. The NRC is confident that this
upports the operability of this component given the low number of cycles that it has
ind the low number of cycles that 1t 18 expected (o incur “‘f» the time 1t 18 ‘WHH.U’\_"HH\
placed However. additiona istification would be needed (0 & cepl the full 145 cycles at
ven overthrust conditiof Notwithstanding the above, the NRC believes that 1t 18
ippropriate tor the ncensee 1o perform inspections at the earhiest np;m:mm!\ in order o
onfirm the results of the analysis. At the exit meeting cn March 25, 1994, the licensee
0 tted to develop and perform inspections for any internal damage at the next mid-Cy¢ le
ANCE OUaAR(
hhon t he above entioned 1ssues related to rated thrust, the NRC staft considers the
orque condition of MOV MO-1201-2 to b within an allowable of 110% of rated torque
X d | { torau et dated July 26. 1990




O LUK onaiion

i O K( 1 ( MOV '\1 ) \W) o 1 N
" y WL Y,
47, Rey documents the rationale for demonstrating the capability of RCIK
ot § ¢ 3 ] } {11 \
) 16 1O Derton | arety inction at 114 o Of the rated torqud
y €1 :‘:'O\‘H wilil 4 | ‘.V‘H\'.l'. ‘”\\"S (XK actuator l!u(_ ]l\(,'“\('(,‘ uses the test ol

SMB-000 actuator to demonstrate the claimed capability

ontractor (Kalsi) tested a similar SMB-000 at 117% of 1ts torque rating

he worm in the tested actuator failed after 755 open/close valve

A 2458 valve cycles, and the second replacement
ter licensee determined that MO-1301-16 experiences
WET loaded conditions for each valve cycle than the
' sign of the test apparatus Based on a comparison
of worm revolutions under loaded conditions, the Licensee concluded that, 1t
failed after 755 valve cvcles at 117% torque, MO-1301-16 could withstand
! ovenrorque cond O1
d the adiusted cycle versus percentage ol rated torque 18 3”;' linear
torque f ‘ vele (1 torque one-time allowable torque limit) and 117%
{ 1 ¢ nse est ated the number of ¢cycles that this actuator has
ous toraue levels from operational records. After accommodating the past
i additional mars the licensee estimated that this actuator could
‘ ¥/ CvCls it 114.7% torque 'herefore. the licensee concluded that this
i operabie tnrougs April 1995, as this actuator 1S XX ted to cycle less
{ ( n nlern
d | ¢ 1990 L. torque allows its actuators to undergo torque o | 10%
t a cycle limitation and to 120% of rating tor 100 Cy: les. The staft considers

1alysis of the Kal tested actuator to ;‘?H‘-nh.' »::m\ml for | EHH',U.N"(I\“\

Jotwithstanding the above, the NRC believes that it 1s appropriate for the

orm inspections at the earliest opportunity in order to confirm the results ot
the exit meeting onn March 25. 17294, the licensee committed to develop and
' : !
$ vt " 3 inter {ay g hee 0 Y 1 5 | ' 1 > " ) 5
ons for any internal damage at the next mid-Cycie maintenance outage
ported that MO-1301-16 has expx rienced 10 successful cveles at 114.7% of its

1

With quarterly inservice testing MO-1301-16 will undergo only a tew
€rae ¢ ' 1 harefot tha { f concl , 1at there
betore October [YY4 hereforse the NRC statt k,(‘!-\l‘ik‘k\ that there 18

ued operation untitl October 1994

e | CISCe Design Control and Deficiency Resoiution Process
& J
! YW-=UP HISX ‘ inspector reviewed the licensee s administrative
DrOCe for controlling desig hanges, plant modifications ;mm‘v!z,




Preparation, Review
\ ficatiol A DOTOVA ind Revision of Dk Documents for Plant Design Changes " 18 the
I eS¢ orincipal procedure for controlling modifications and plant design change (PDC)

' ides detailed tructions for engineers preparing PDCs and

YAC K N« procedure pro W]Aes detalied 1nstrud
w1l Ul work activities reguired to process a modification to plant equipment A satfety
luatio equired during development of the conceptual design stage tor all PDCs
| { o en| 1 €€ 111 DErSONN( ‘5.‘;“1 tnat }’l)( S were not (\H,"\‘_'._l\'(l fO1 _'\.1()‘."\ ,\1() :J\H 4
d MO-1301-16 because there was not physical change made to the equipment. Changing
the maximum thrust and torque output for these MOVs was accomplished through a revision
) den calculation (M-547) to demonstrate their capability to withstand a limited
18 { vl it the higher stress levels, ( nu«-;,\p‘.\'n!ly the MOVs were not subjected to
nim (¢ gn change Process that 18 Dresc riped ))\ NI SD 3 “:.
NESD 3.05 Design Calculations,” established methods and instructions 1or preparing,
‘ approving, and controlling engineering design analyses. Before revising a design
nt, an er eer must determine and document the need to perform a safety
11101 \ safetv evaluation is required for a modification to the plant or if there 1s a
| the ability of Oy .‘;)I ent 1o ;u rform (s satety-re y'(th"? function }‘\} ) L‘H;WHL‘(""\
ha d ca tion M-547 considered that these two conditions were not met and
that a sal { 1lation wa Ot required 101 the overthrust and overtorgue
) r Organization Proce e NOPB3ES, "Safety Reviews," describes how satety
) {1 werl d UNCe vl [ €1 va 10on is determined to be necessary the
¢ S a pre | arv evaluation chex klist (PEC) to determine if an 'u“f("\l\“#»(‘t'; safety
( " nvolves ["he tructions for completing a PEC provide guidance for the types
hane req L 1oty 1110
‘ ' f the above procedures and documents the inspector concluded that
{ ) equirements 10 nducting safety evaluations should be clarified.
nsee agreed that earlier screening would be appropriate when the root cause of a
pancy is identified and when a revised calculation or design change 1s ontemplated
he licensee agreed that the PEC checklist should be incorporated into the initial steps of the
dculations procedure NESD 3.05 and the engineering work instruction for
performing operability evaluations. The PEC checklist provides sufficient screening criteria

satisfactorily addressed by the
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FOLLOWUP TO THE GL 89-10 PART 1 INSPECTION (Section numbers in
parentheses refer (o the related section numbers in inspection report
50-293/92-80)

Address the Prioritization of Valves (Section 2.1)

nsee ha ) satety related valves 1n the Leneric Letter 89-10 program ol which 32
in automatic signal to change position and 23 of which are included in piant operator
A 55 valves that are expected to \A?\,Hi‘g‘\ position 1o fulfiil their satety function are
lered Priority | valves for the Generic Letter 89-10 program. The licensee has
tted to have testing completed for Priority 1 valves by the end of RFO-10 (1995). The

. 2 " 2 nanls YR Y A" p 2
hat could be [’\."»"K'\‘.;f-‘h'\‘&} include 28 Prionity 2 and Priority 3

Festing of the Priority 2 and 3 MOVs will be completed before the end of RFO-11

ce MOVs have been removed from the program decause they have been

wed from the plant permanently. Currently there are 36 dynamic tests scheduled. The
fication of high pressure coolant injection system and reactor core cooling systern valves
been reevaluated and met recommendations of GL. 89-10 and its xnp[\f('ll}k’lll\ I'his
1 TACLOTHY TeSOIVEes
Verify Valve Operability Based on MUG Diagnostic Equipment Test Results
(Section 2.3)
Report 92.0 (MOVA'TS Part Report) was written {0 resolve the MOVATS
v of disc data that identified 3 valves with low thrust: MO-1301-49, MO-1001-36A &
MO-1001-49 1s required to open as its safety function 1s bypassed, and was votes
| satisfactory in RFO-9, The RHR suppression pool cooling block valves 1001-36A and

AV

n. to show that the MOV had

sponse o Genenc Letter 89-10), ‘\vl"(ni\"}‘,pn! {

tatus of MO-1201-5,

were surveillance tested in 1987 when both valves closed against pump head and flow
' ' rporates the results of the 1987 flow tests, shows the valves'
nargin with diagnostic inaccuracies incorporated. The licensee
corporated MOVATS and V OTES equipment inaccuracies as identified by industry

ition for MOVs 1in the Gl 89-10 progran I'is

item 18 satisfactonly resolved

Revise Supplement 3 Response to the NRC for Reactor Water Cleanup Valve
M(O-1201-5 (Section 2.5)

the Part 1 inspection (92-80), the NRC determined that BECo planned to revise their
'his revision was to include an update to
a 6-inch Anchor Darling gate valve in the reactor water cleanup

suthicient capacity

Spector re viewed the licensee’s revised responses to Suppiement 3 of GL. 89-10

i
) | 8/Y.. and Us) ('l revisions stated that the licensee did not believe that
Mation to a higher thrust was necessary and that licensee believes that INEL test 11,
ed 12.000 Ibs required at 1000 psid in the closing direction, to be the most




;
Ot ¢ with nitrogen gas flow and the degradation to the valve
ly occurred. By applying the same test results to MO [201-5, the licenses
ted the valve factor to be 0.433. Based on this methodology, adequate margin 18
I e Howeve he licensee still plans to review the EPRI test data released in
3 1973 aft dated. [Item 4, Attachment 2|

1.4 Clarify Discrepancy Between GL 89-10 Response and Nuclear Organization

Procedure Regarding Testing Where Practical (Section 2.6)

ACLiOl of the Generic Letter 89-10 recommended that licensees test motor-operated
in sitiu under their design-basis differential pressure and flow conditions. If testing in
i hose conditions is not practicable, the NRC allows alternate methods to be used to
lemonstrate the capability of the MOV. The NRC suggested a two-stage approach for a
v hie neither design-basis testing in sitw 15 practicable, nor an alternate method of
rating motor-operated vaive .‘,1;\.1‘“1‘%34 an be justified With the two \!d;'t‘ approacn,
ana ty for t otor-operated valve is evaluated using the best data available and then
efforts to obtain valve specific test data within the schedule of the generc letter
yrganization Procedure NOP92M1, "MOV Program,” Section 6.4.1.3.d, allowed
1O\ \ fterential pre re (d/p) and large actuator margins not to be d P
['he basis fi ot testing shall be documented in the Nuclear Engineering Services
( (NESD) design calculation In the January 15, 1990, response to the Generic
80-10. BECo states, in part, that "Pilgrim Station will perform Genenc Letter 89-10
nded testing to the fullest extent that is reasonably practical and which will neither
plant in an unsafe condition or damage equipment.” Although the cognizant

tated during the Part | inspection that inconsistency between the documents would

be reviewed and resolved, no action had been taken. The MOV program manager stated that

t would be done as stated in the January 15, 1990, response to the Generic
80-10. When the status of NOP92M1 was identified to the licensee by the inspector
£ 584 ated a Nuclear Organization Controlled Document Change Notice (CDCN) to
rrent Section 6.4, 1.3.4 entirely 'he licensee corrected this situation and made
‘ nts for dynamic testing consistent with the intent of the GL 89-10

‘® 4.5 Revise Maintenance Procedures (Section 2.8)

faintenance Procedure 8.0Q.3-8, "Limitorque Type SB/SMB Valve Operator Maintenance,”

Ondl { preventive and corrective maintenance 1or motor U’,'&’MUUY \‘li'\k'\ was H"l(it,f?

1s1on « 12 the Part | inspection Malntenance ,“'i"v‘;'HL": stated that because the
tion of valve stems and verification of the quality of the stem lubricant were important
\ aintenance. current schedules would be revised to include lubrication of
Procedure 8.Q.3-8, "Limitorgue Type SB/SMB valve operator Maintenance
[ R ep 15, has been revised to include lubrication of valve stems, This

YW Droper 1 ntenance of valve stem for the GL 89-10 program MOV Ihis




4.6 Perform Torque Calculations for Overthrusted Valve (Section 2.8)

l ' D g the Part | team inspection, the mnspectors noted that MO-2301-25 had beer
rusted 10 33 500 1bs ( )9%). but it had not been evaluated for excess actuator torque
| design maximum ratings for this SMB-0 actuator are 24,000 1bs of thrust and 500 ft-1bs
tOorque I'he licensee performed a torque evaluathon using a coefticient of friction ol 0.15
ating a 600 ft-1bs torque for MO-2301-35 because of an overthrust of 33.500 1bs (139%
werthrust) ‘-’*"."W went review of the | tmiorque SMB-O ‘,l'ﬁ'(;ll'.' SWIICH \\'“'“;.\ chart tor
xtra heay ing pack at a setting of 1.5 showed torque to be .1;”1((‘\5('1‘1151& 480 ft-1bs
It ilve was reset during refueling outage RF(O-¥ atter preventative maimntenance, an

i ; werhaul, and a satisfactory NDE inspection were completed. This MOV was tested during

REO) d the test data indicated that the valve thrusted at 18,944 |bs with actuator torque al
WK 1.1 Since this within the design himits for this type actuator. this item is resolved

i Develop an MOV Trendi weram (Section 2.9)

i program has been 1ncormx gd into the licensee’s MOV program as commitied
e Part e Cclio | al Support Work Instruction TSWI-007, "MOY
' "1 [ Mot ) Key | (2 J established degradation codes for the
MOVs for vanous parameter ed to determineg MOV performance I'hese included
dation of the torque swil( imit switch, and spring pack; stem and lubncatior
tor ¢« : tuate and excessive thrust forces that could indicate
VOV problems SWI1-007 was revised during this inspection to provide a definition of a
B e Diagno i 'he revision also included a requirement to document trend
lata. to change the alert point for parallel gate valve's valve factor to > 0.4, and to change
quipment €rrof m factor equaton [t was apparent that the revised work
{10 will eftectively trending MOV :k_'x’%nxi:'z’i\‘_ and will facilitate the PY\‘\%':\HUH Ol
MOV problems as the program in ;H\“ entation progresses and as more statis and dynamiq
WA ( {0 ¢ i he 1nspectorn oncluded overall that this was a POsItive
\ 1.8 Conduct Inspection for Fiber Spacers (Section 2.11)
oraue Corporation warmed Licensees in a Part 21 Notification dated
Sentembpber ) 19K hat SMB-AXX) and SMB-(X actuators with cam-type 1\"\":;\' switches and
1 1hx DACE nae ! onta bridee could fail I'ne failure mode was a Ei‘ul‘.('l!:H}‘_ of the
ontact CWS no (! ontact 5’\'~.3?'1’, to the body of the torgue swil n At that time,
Lamito jue \ miy threg lures of this torque s witch \_mx'zg'um!:n:x which u‘g\n”«,"lk'd
nan « l WO [ ¢nt of the tota ;\ol;m;w'!mi\ of these switches | \!YH'UI’(;UL’
€ } { al QU W 41 be 1¢ I laced during the next ﬁ\.i‘rlil’i"c' maintienance
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4.11 (Closed) UNR 50-293/92-80-02; Local Leak Rate Tests with Torque Switch
Adjustinents

{

On July 17, 1991, MO-1001-34A, "RHR Suppression Chamber Block Valve Loop A," failed

) fully close during sur veillance testing atter an adjustment to the ?‘){1\"!!.’1!1;,' The torque
o, | 1 . v Yer e i nAd o p . 5 . 1o o . laal s . .
switch setung was increased and subse guently the vaive 1osed A local leak rate test was

pertormed o1 ."T.;; . 1991, but not after the switch adjustment. The root cause ;\.’1:1}\%1\

alve failure, A satisfactory

" My 4 3 " - » T i ' » ! ‘ 1 £ } » . ? > %
not confirm that the increase packing load was the cause of

v
local leak rate test was done on April 21, 1993, indicating that the torque switch setting
rease satisfied the seating thrust for the valve. The licensee has revised the MOV

naintenance procedure 8.Q.3-8, "Limitorque Type SB/SMB Valve Operator Maintenance,”

gquire diagnostic testing and venfication that required thrust i¢ maintained or a local leak

ted be done when doing MOV maintenance 1n which the seating thrust capability 18
ftected. This action should assure 10 CFR 50, Appendix J, containment 1solation MOV
ak rates are addressed when making torque switch setting adjustments
5.0 MANAGEMENT MEETINGS
pector met with hicensee management representatives throughout the course of the
ipection as identified in Attachment | \ management meeting was held on
Februar 94, 1n the NRC Region I office to review operability concerns related to two
MOVs at the Pilgnm Statio A copy of the siides used by BECo is attached to this report,
'he prel { v fincdings and co istons were discussed with BECo management and staff
March 25, 1994 he licensee acknowledged the inspection findings and accepted the




ATTACHMENT 1

PERSONS CONTACTED

Components Engineer

Manager
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United § Nuciser oyt . -
J. Durr Branch Chief, DRS
P. Eapen Section Chief, DRS
R. Eaton Project Manager, NRR
M. Hodges Division Director, DRS
* E. Kelly Section Chief, DRP
2. Kern Resident Inspector
* J. Macdonald Senior Resident Inspector
M. Mayfield Acting Deputy Division Director, DRS
M. Modes Section Chief, DRS
J. Norberg Branch Chief, NRR
T. Scarbrough Senior Mechanical Engineer, NRR
J. Shedlosky Project Engineer, DRP

* Attended the exit meeting on March 25,

1994
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representative of the Ce thcient

o1 I'he licensee will review future plant specific dynamic test data as a
for justifying the stem friction coefficient assumption for each MOV. The NR(
review these data and the validation of design assumptions.
on 2.0 Diagnostic procedure 3.M.3-24 will be revised to include appropriate
eplan criteria for both static and dynamic tests Al diagnostic fraces from
V10 tatic tests were independently evaluated for abnormalities and anomalies
NRC will review future test results and use of this procedure
tion 2.0: The stem friction coefficient measured during static testing may not be

Cas

repilace

design mar

tl

SIEMms

! I'he licensee applied INEL test results to RWC valve MO-1201-5 to
valve tactor of 0.435 I'he licensee will review the ‘t;‘piikdhli;!‘. of the
test data to this MOV I'he NR( CXpects 1o ! ‘}K,'l’l(,h'fill'\ evaluate the

ATTACHMENT 2

PART 1| TEAM INSPECTION COMMITMENTS
FOR NRC FOLLOW-UP REVIEW

t present under design-basis conditions. In order to
rin for HPCI

or for both vaives during the Apnl 1995 RFO-10 outage. Both

and RCIC steam isolation MOVs, the licensee plans
1IC actual

wiil also be replaced and subject to further NRC inspection
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Safety-Related Motor-Operated Valve Testing and Surveiliance
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/ Safety-Related MOV Testing and Surveillance \

{Project Scope)

90 Safety-Related MOVs are included in the Program.

55 Priority | MOVs

Valves that must change position from their normal line-up to perform
their safety function. The position change may be either automatic or by
ornerator action.

35 Priority il MOVs

This group is considered less safety significant since the valve is in its
safe position as part of the normal system line-up.

“ o

3 2/15/94




Safety-Related MOV Testing and Surveillance
(Project Schedule)

NRC schedule per Generic Letter 89-10

Complete the initial test program by June 1994 or three refueling
outages after December 28, 1989, which ever is later.

Curront BECo. Schedule via LTP.

Complete the Priority | scope by RFO 10 (4/95).
Complete the total scope by RFO 11 (4/97).

4 2/15/94
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[ Safety-Related MOV Testing and Surveillance \
(Project Schedule, cont.)

| S0 91 92 93 94 95
Schedule Summary | |
; . . N A
Design Basis Reviews [ ey i e
PMs and Diagnostic Testing = ‘g = mm
Inspections 40 35 44 34 45
Overhauls 08 07 14 06 15
Static Tests 17 16 21 22 39
Dynamic Tests 15 19
Modifications
. . S A
Engineering P o |
0O &
Material Procurement TR
\ Implementation Tl .

\

5 2/15/94



/ Safety-Related MOV Testing and Surveillance
(NRC Staff Technical Concerns, MOV 1201-02)

MOV 1201-02 ‘RWCU In-board Containment isolation’
Concern 1:

The ability / reliability of the actuator to withstand thrust loadings which
exceed the industry upper bound of 162%.

Response:

BECo. Calculation M547 employs a conservative methodology which
combines test data and analytical soilutions to determine allowable fatigue
cycles.

Calculations indicate 760 availabie cycles. Applying the ASME margin
factor of 5.24 indicates 145 allowable cycles. Expectec cycles prior to
actuator replacement wili be approximately 30.

Calculation M547 represents an interim reconciliation of current hardware
capability versus full GL89-10 design margin. Hardware modifications are
planned and scheduled for the purpose of increasing design margin.

N

5 2/15/94
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// Safety-Related MOV Testing and Surveillance \
(NRC Staff Technical Concerns, MOV 1201-02)

MOV 1201-02 ‘RWCU In-board Containment isolation’
Concern 2:

Continued IST surveillances increase the risk of potential hardware
failure.

Response:

The MOV is cycled quarterly to demonstrate that the stroke time is within
specified acceptance criteria. The number of remaining surveillances are
negligible compared to the allowable cycles.

Surveillance testing should ilentify any related degradation. There has
been no evidence of degradation since the last actuator overhaul znd
inspection, 11/92.

o 4
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/ Safety-Related MOV Testing and Surveillance \
(NRC Staff Technical Concerns, MCV 1201-02)

MOV 1201-02 ‘RWCU in-board Containment Isolation’
Concern 3:

The current modification schedule (RFO10, 4/95), aliows the MOV to
remain in a degraded condition for an extended period of time thus
increasing the risk of potential hardware failure.

Response:

Engineering and procurement activities continue in-order to be prepared
to replace the MOV in MCO10 (10/94). Implementation of design and
; fabrication requiremenis, which incorporate the lessons learned from
GL89-10, may preclude schedule acceleration.

Removing the RWCU system from service eliminates an alternate decay
heat removal system.

Conservative engineering analysis and IST surveillances continue to
demonstrate that the hardware wiil perform it's safety function.

E o
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4 Safety-Related MOV Testing and Surveillance \
(NRC Staff Technical Concerns, MOV 1301-16) ‘

MOV 1301-16 ‘RCIC In-board Containment Isolation’
Concern 1:

The ability / reliability of the actuator to withstand torque loadings which
exceed the industry upper bound of 110%.

Response:

BECo. Calculation M547 employs a conservative methodology which
combines test data and analytical solutions to determine allowabie fatigue
cycles.

Calculations indicate 3007 available cycles. Applying the ASME margin
factor of 5.24 indicates 574 allowable cycles. Expected cycles prior to
actuator replacement will be approximately 20.

Calculation M547 represents an interim reconciliation of current hardware
capability versus full GL83-10 design margin. Hardware modifications are
planned and scheduled for the purpose of increasing design margin.

¢ _/
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/ Safety-Related MOV Testing and Surveillance \
(NRC Staff Procedural Concerns, MOV 1201-02)

MOV 1201-02 ‘RWCU In-board Containment Isolation’

Concern 1:

The significant increase in the thrust design limit should constitute a
design change and thus a safety evaluation under 10CFR50.59.

Response:

Engineering analysis, which provides a basis for increasing the vendor’s
published ratings, does not constitute a change to a system, structure or
component as described in the FSAR.

Component form, fit, and function have not changed as a resuit of the
engineering analysis.

A 4
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Safety-Related MOV Testing and Surveillance \

(NRC Staff Procedural Concerns, MOV 1201-02) ‘

MOV 1201-02 ‘RWCU In-board Containment Isolation’

Concern 2:

The significant increase, in the thrust design limit, raises the question of
indeterminate operability per guidance provided in GL91-18.

Response:

In accordance with PNPS procedures, a prompt determination of
operability was made each time the thrust value increased.

The thrust value increased as a result of generic industry issues related to
test equipment accuracy.

In each case, engineering analysis demonstrated that the MOV would
continue to perform it's design basis safety function.
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/ Safety-Related MOV Testing and Surveillance \
f (Presentation Summary)

NRC Staff concerns are well understood and have been thoroughly
addressed via detailed calculations and proposed modifications.

Detailed calculations, which combine engineering analysis and test data,
demonstrate that extended torque and / or thrust ratings are acceptable
and conservative.

The calculations represent an interim reconciliation of current hardware
capability versus full GL89-10 design margin and not a permanent
| reconciliation.

The MOVs in question will continue to perform their design basis safety
function. Permanent modifications are on schedule and will increase
design margin consistent with GL89-10 guidance.

12 2/15/94 J




