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Fanat Februe., 11, 1998

MEMORANDUM TO:  Richard M. Wessman, Chief
Mechanical Branch
Division of

FROM: José A Calvo, Chief ' 4. Cmfr™

Electrical Engineering Branch <
ngineering

Division of E
SUBJECT: MOV TERMINAL VOLTAGE ISSUE PER GL 86-10 PROGRAM AT
- BEQUOYAH NUCLEAR PLANT

During recent inspection activities 1o close out NRC review of the motor-operated valve (MOV)
program at Sequoyah Nuclear Plant per GL 88-10, the NRC inspector noticed that the licensee
assumed steady state voltage of 480 7 volts s the voltage avallable at the motor control center
(MCC) for PORV Block Valves (FCV-68-332, -373). The inspector identified this as different from
the voltage that might be calculsted using the guidance provided in GL 86-10, Supplement 6.
The Electrical Engineering Branch (EELB) was asked 10 review the gcceptability of the licensee's
Justification of the operating voltages used in its GL. 86-10 evaluation. The staff had several
conference calls with the licensee on this Issue. Cn January 30, 1998, the licensee provided its
Justification of the operati voltages used in GL 88-10 evaluations which was subsequently
revised by the licensee on ebruary 10, 1098, (see attachment

The licensee stated that if an MOV is required to operate in sutomatic mode at the onset of a

design basis accident, the MOV terminal voltage is evalusted 1o ensure that adequate voltage is
Svailable when the MOV is required to operate after the safety injection (81) phase A or B signal

Is actuated. During this time the 161 kv offsite power supply is conservatively assumed 1o
instantaneously drop from its normal operating voltage of 165 ¢ 1 kV 1o 153 kv (assuming worst

case transmission system contingency) in conjunction with the block-load starting of all

safety-re'ated loads sctusted by the S| phase A or B signal. As a result, the 6.9 kV shutdown

board voltage will drop below the degraded voltage set point of 6456 volts to approximately

5850 volts. The licensee confirmed in a conference call on February 10, 1998, that the MOVs
required to operate in automatic mode st the onset of & design basis accident, were

Soin of 4se” Svalusied with 6.9 kV shutdown board voltage below the degraded voltage set
poin' of 6456 volts. We find that the licensee's epproach is conservative and acceptable F i

The licensee stated that for non-sccident (manusi-normal operation) MOVs (such as /) /' ) |
FCV-68-332 -373) that may need 1o start and operate after the accident starting transient is over, /
the steady state voltage attained due to the automatic load tap changer (LTC) action is utilized to

ensure that adequate voltage is available. Mowever, the GL 88-10, Supplement 6 recommends

that the licensee use the degraded grid relay set point as the starting point for determining the

CONTACT. Amar N. Pal, EELB/DE
415-2760

PDR- ABOCK 03000327
P PDR



Richard H. Wessman 2.

mhmmpmmmmlobrumm. Wa have reviewed the licensee's

Justificat

ion of uring higher voltage at the distribution buses. On the basis of our review, we find

that the justification provided by the licensee for non-accident MOVs (manual-normal operation)

2)

3)

mmtrummmmwmmmmmcun The
mwmmmmm«wwmmvmnunmmw
1.25% each second until the recovers within the LTC voltage range of
6907-7107 volts. The loss of one TC will impact only one train of one unit. The
m.umLYCmummwaobuduQnmmnmpMMon
on & single division.

161kV offsite power supply is maintained at 165 & 1 kV (refar to Procedure
SWYD - 18, Rev. 15). The control room operator checks the 161kV offsite system
voltage every shift and maintains the log. This procedure directs 10 comply with
LCO 3.8.1.1, Action ¢ (modes 1, 2, 3, 4) or LCO 3.8.1.2 (modes 5 and 6), If the
offsite power system is not acceptable or the system cannot be brought within an
scceplable range without exceeding the Unit 2 MVAR limit

The unit's main generator does not trip until after 30 seconds into 8! phase A or B
event at which time its share of the voltage support 1o the local gnid is lost. The
instantaneous drop of 161 kV system with 8! phase A or B event is therefore
conservative relative 1o operation of automatic MOV which will actuste et the
beginning of the event.

We conclude that the licensee's approach for determining the operating voltage for its
safety-related MOVs is acceptable.

Attachment As stated



Richard . Wessman 2 February 11, 1998

minimum voltage et the motor terminals for ac motors. We have reviewed the licensee's
Justification of using higher voltage &t the distribution buses. On the basis of our review, we find
that the justification provided by the licensee for non-accident MOVs (manual-normal operation)

1) mommtTc.mwvmmumwmaMMmdmmnm
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1.2momumwlthovmomnmmucm§onmu
6097-7107 volts. The loss of one LTC will impact only one train of one unit. The
loss of one LTC can be trested similarly as loss of degraded voltage relay protection
on & single division.

2)  161kV offsite power supply is maintained st 185 + 1 kV (refer 1o Proced. re
SWYD - 18, Rev. 15). The control room operator checks the 161kV offsite system
voltage every shift and maintains the log. This procedure directs to comply with
LCO 3.8.1.1, Action d (modes 1, 2, 3, 4) or LCO 3.8.1.2 (modes 5 and 8), if the
offsite power system is not acceptable or the system cannot be brought within an
acceplable range without exceeding the Unit 2 MVAR limit.

3)  The unit's main generator does not trip until after 30 seconds into S| phase A or B
eveni al which time its share of the voltage support 1o the local prid is lost. The
instantansous drop of 161 kV system with 8| phase A or B event is therefore
conservative relative to operation of automatic MOV which will actuste at the
beginning of the event.

We conclude that the licensee's approach for determining the operating voltage for its
safety-related MOVs is scceptable.

Attachment. As stated
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JUSTIFICATION OF OPERATING VOLTAGES USED IN GLAS.10
EVALUATIONS

The approach that i used by TVA i calculating the min‘mum expocted voltage at the terminaly of
motor opersted valves (MOV) i QL #5:10 program is s follows:

luMWmeuwhw“umd-bemhm
trrrunal volings is evaluited w ensure that adequate voltage fs avaiable when the MOV is
required to operete after the §1 phase A or B signal. During, this time period the |6 1y offhite
mu"ybmmunwympmnwmw
dl“;lhhﬂ)&v(hbpmhumuwum*ﬁh
0on]unction with the block starting of all safoty rclated loads actusted by the §1 phase A or B
sigoal. As o result the 6 Py mmu;;«mm&wsr:wquaw
setpoint of 6456 valu o approwimatcly 58 nutrpmatic lad wp changers ) on the
C-ntuﬁ-t“?nnbum(csmﬁumnbdmmbw.wh
voltage approxumaraly | 25% each second until the valta ge recovers to within the LTC voltuge
range of 6997.7107 volts. mwmmam.-oyumswmmy
(6595 vults) within € seconds.

P-MM(WWMMOV'MU&MJ!J”. 319) that may
m»muwmhwmwhm.hmymw
stinined doo w the avtomatic LTC actian is vtilioed 10 sasure that adequate voltage b available
mmmw-ncnmmnmu"nmommuuﬂ
areumes the 161kv offuiue power source st | 53%v and results in the CSST LTC af its maademum
boost valtage tap of 10%. The reaulting 480v Reactor MOV Board voltages range from 477.480.%
vduMmmhnwmedizﬁmm*dMOVanmwh
PCV-68-332, 333 MOV's.

The approach TVA has taken i consistent with IEEE 7411997, “TEEE Standard Criteria for
Mdﬂmll’mlymmuutwmhmdmmmm“
Aunax A, “Liustration of concepts asociatod with dograded voltage protection” 1EEE 74] sates
pewed aupaly Yoliass acalysls dewermunce that the bus volage drops imo the degraded voltage
relay operating range curing & monieotary voltage dip, the volage must recover above the reset
value within the time delay period. Additionally, -

Autorostic

MMW«O&.MMMWMMJWU»WW
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supply volge of |33kv, which s & hounding minimur prefyrred power supply voltege, and is

bascd oc Transmission Syaem Studies (TSS) performed by Transmission/Planning Sysiems,
which have beea conservatively parformed i secordance with the fllowing ariteria:

capacity, and capability of the offsite power sources 1o the puclear units. The design basis
ovent will always conalst of au accident ko 0oe vait and simultassous arderly shutdown (not
wnit wip) of all other units mnm&emﬂmmwﬂldwmhnmum

voltage requiremants in the plant volage analyses (espealally on the low voltage system). The
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o Al other Unasmisnos Fyrien compocats should be operting normally.
1t should be poted that the ! 53ky assumption i very conservative sad would tal - & pERSXNDE

' to drop Lo that level,
For a design basis #veot plis & shnuhaneous worst emse Usasmlssion sysiem coutingeney with all
oher tios mormal/closed, the 16 Lkv rys.or volage would cnly drop o approximately | 4 Sky.

The approach takes by TVA meets the puidelicas of the QL #9-10 Action E Question 36, which
state that * . Jicansees 1o use fhv voluage that will be present st the MOV when determining its
ability of operate under design-bark conditions. This ecwonl voltage applied to the MOV at the
time of operstion is often less than the nominal voltage riuag of the MOV, Amy voltage Jess than
e womioal rting ' referred tn s cagaded voltage™. For the case of FCV68:332, <337 the wornt
a0 paleviaied voltage prosont at the MOV at the time of oporation i approximately €29 volu,
which by the GL 891 satement abore, is & & degradod voltage of 429 volts which is less than
the MOV rating of 260 volts. The QL #9-10 docment does 8ot require sbowing that the MOV
will oparwie ot the dogr ded vohage reley sctpoiot, but ot the voltage that wil! be pressnt at the tane
of oparwtion, which i the »thod TVA weed.

TVA snalypes consorvativaly ueed » greetly reduced offits power supply voltage of 15 3kv (which
15 oaly possible dus W & pre-existing trengmission contingency plus 8 simuhaneous transsussion
continguivies &l 8t the same time with an nocidest in Unk 2 and an orderly shotdows of the other
ukit) Therefore it is not required W assume additions) fallv-w io the offsite power ciroutts, such
s fhilure of the LTC's. 1t sbould be pointed out that, NRC lpspection Report 50-327/4.28 and
30-328/94-20 iu 1994 documenied & revien which found mble the methodology for
dermining the minimum expected nffsite vohage The only 7, £5-10 guideting is to be able
show the capabdity 1o start motors &t or belov the lowest sxpected prefiarred power supply voltage.
TVA has conscrvatively met these guidelines for the 1. 89-10 MOV's.

Prparsd by: O L Nioaly 28008 ¢ -

m.ggq_ggl_gp

— — —— LR e R oC nt DAY AR



P—

S¢& uoyAr

480 V RX MOV BD 1B1-B
VOLTAGE PROFILE FOR SI-PH B

l

'=+




1072771986 D503  ween PANGFAX LF-600 wwes

TUSTIFICATION OF OPERATING VOLTAGES USED IN GL#9-10
EVALUATIONS

NWMMMWWAhwwhmwmmmWWaWch
motar operated valves (MOV) in GL 89-10 program is as follows

If &« MOV s rquired to operwe i sutomatic mode at onset of Ao design basls svent, the MOV
mwumwm\mmmmwmmwu\emmuovu
required 10 operste afier the §1 phase A or B signa! During this time period the |6 kv offsite
power supply is conservatively asmumed 1o nstantaneous)y drop fam (s normal operating voltage
of 165 4 Ikv 1o 153kv (Jue w powtulated worst case transmission wysiem contingency) in
conjunction With the block starting of all safity-related loads actusted by the S1 phase A or B
aignn! Aumuhwommmmwmumopwmwmwmw
setpoint of 6456 volts to approximatoly S850 “olts. Thorefore the MOV's reguired 10 operate in
sutomatic mode &t the onset of & design basis nocident were canservatively cvalusted with the

6 9kv Shutdown Board voluge balow the dagraded voltage setprint of 6456 volts. The sutomatic
load tap changers (LTC) on the Comman Swtion Service Transformery (CSST) will start, after & 2
wmw.b*mwmwwpmmlu%“MumlmWM
recovers 1o within the LTC volage range of 6997-7107 volts The voltage will recover
rufficaently 1o reset the degraded voltage relay (6595 volts) within 6 seconds

For non-accident (manualmormal operation) MOV 's (such as for PCV-66-332, «333) or other
loads that may need 10 start and operate after the transient Is over, the steady-slate voliage atained
duc to the sutamatic LYC action is utiized 10 cosure that adequats vohage is svaslsble. The lowest
resulting voltage oo mny 6 9 Shotdown Board is approximately 6900 volts which still assumes the
161kv offyite power source at 155kv und resudis in the CSST LTC ot ity maxiomum boost valtago
tap of 10% The resulting 480v Reactor MOV Board voltages range fram 477480 7 valts which

reruhts in & minimum terminal valtage of 429 volts (93% of MOV rating) st sy of the FCV-68.
332, A3 MOV's

The approsch TVA has taken is consistent with IEER T41-1997, "TERE Swundard Criteria for the
Protection of Class 1E Power Sysemy and Equipment in Nuclear Power Oencratting Sutions”
Annex A, “Tllustration of concepts sssociatod with degraded valtage protection”, JEEE 74) states
“Yhe capability 10 start moton

povey aupply yoltage 1f analysis detennines that the bus voltage drops into the degraded voltage
relay opersting range duning & momantary valage dip, the voltage raust recover above the reset
Value within the time delay period. Additionally, analvaes may consider the effeots of voliage
SQDenBal 08 equipinent. nuch s miomatis load tap changing uansfonmers. and automatic
switched oapaortor banks, including their assncaated time delays, 1o cusure bus voltage recovery
followig oxpootad voltage transiants”. TVA has cvaluated all starting motors at an offsite power
supply valtage of 153kv, which is a bounding minumum prefenied power supply voltage, and iy
basad on Transmisson Sysiom Studies (TSS) performed by Transmission/Vlansung Systems,
which have boon oanservativoly porformed in accordance witl the following oriteria

¢ Miniswm grid volage is established based on the worst-case combinruon of gt postulated
deeign beais eveot plus pog wirelated simulancous wnungency to deteniuue the availability,
capaoity, and capability of the affsite power sources 10 the nuclear units The design bass
mﬁndmnmdmmm“mwmmdmu!umwm“mmma
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which gives the worntcase results. The selection
m'-ubwuempmuummm
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quhﬁnbﬁmﬁmm'wmmmmmmm
nuumnummwmuuymuwum.

NWMWWAIMMM#&O&lHOM-lQnuthu.ww
mu".m.-ummwhmuumuunovmmm
ability of oporate under design-basis condition: This aciual voliage applied 1o the MOV o the
m«muuumumwmeuuov Any volage less thar
ummumunuww". For the case of PCV-68-332, <337 the worst
umdethhmdmumdum.
wmwumulommmmwmammmuuh
the MOV rating of 460 volts. The GL #9.10 document does not require showing that the MOV
wﬂwuhhﬂdw&pnﬁymmumwuwﬂhpmuhm
of operstion, which it the method TVA used.

s fuilre of the LTC's. It shookd be pointed out that, NRC. Inspection Repom $0.327/94 3t s
50-328/94-28 in 1994 documented a review which found the melbodalogy for

determumng the minimum expected offsite vohage The only GL 1910 guideline is 1o be able to
mmmmummunmumwpmmmyw.
TVA has conservativaly mex those guidelines for the GL 89-10 MOV
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