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From W. G, Hairston, 111
Yo Mr. J. D, Wogodarg -

Vice President,
Nuclear Generation

fnrlosed is a justification to allow continued operation of Farley Unit |
Jitw tormina) Dlocks instaliea in various instrument loops. A copy of this

JCO should be placed in tne EQ Central File under States, GE and Foxboro
terminal blocks,

If you have any questions, please advise,
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Justificatior for Continued Operation 0064078
J. N, Farley - Unit 1
Terwina) Blocks Used In Instrument Circuits

1. BACKGROUND

The qualification of the Farley Nuclear Plant Terminal Blocks used in
instrument circuits was based on type test information for the States ZwM
Term‘nal Blocks, the GE CR 1518 Terminal Blocks, and the Foxboro Terminal
Blocks, Each terminal dlock tested was identical to that installed in the
Tyrlev Nyclear Plants, The terminal blocks were tested under simylated LOCA
conditions in & configuration similar to that installed at FNP, Each test
resulted in the terminal block successfully performing the intended
function, However, although these tests sudbstantiate the acceptadility of
using terminal bDlocks under LOCA conditions, the performance parameters that
would additionally support their acceptadility for use in FNP instrument
circuits were not measured., On the dasis of tne 10CFRaJ.«5 prusision 1hat

g permits type test plus analysis for estadlisning qualification, an analysis
was performed to demonstrate that tne FAP terminal blocks could have
re=farmad 2 ‘ntended far the instrudent application, The analysis
gemonstrated Li.iliriy; “- size, 3r:;v, *=2 fmction ro 4 terminal Dlock (Mt
was type tested under s‘eilar F° LUCA conditions where insulation resistence
(IR) was measured to determine leakage current, The analysis further
assumed, bDased on review of the Sandia MUREG/CR-3814 report that the input or
change in insulation resistance was attrioutadle to a surface fila mechinise

3 angd not material dependant. The corresponding values recorded during the
test of the similar terminal Dlock (Conax Test weport ira=l07, cuisensi e
Terminal Block) provided & worst case IR value of 3 x 107 omnms. Allowance of
further marg‘n was provided by accepting & lower value of ‘asylation
resistance (f.e., 1 x 107 ohms) for use and input fnto the FNP setpoint
analysis for loop accuraty. (Reference WCAP-11653, Evaluation of the [mpact
of Cable and Terminal dlock Leakage on RPS/ESFAS and ERG Setpoints, Novewer
13, 1987). Tne 1 x 107 onms ‘nsulation resistance wis provided to
Westinghouse fur all terminal Dlocks used in FNP instrument circuits.
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Justification for Continued Operation

J. M, Farley = Unit 1 0064079

Terminal Blocks Used In Instrument Circuits
Page 2

A review conducted by the NRC during the week of November 16 through ZUth
indicated that the tecnnical analysis approach uysed to Justify the 1 x 107
ohms insuiation resistance value was not acceptadle to the NRC Staff, APCo
believes that the methodology employed for the analysis along with the
resulting values are technically sound and justified. However, to further
exenplify the amount of conservation built into the setpoint analysis,

sddiedmna)

reyiews and studies were perforeed,

A thorough review of the Sand‘a MUREG report was performed which resulted °n
confirmation of bas‘c assumptions such as the inseasitivity of the lermine
blocks to chenical spray, the lacs of surface file dependancy on roughness,
and the recovery of IR's as teaperature is diminished, Additional

1i5cuss’s. ‘S provized n Attachment | to this report. As explained in
Attachmeni ., COrre.ision OF Ul 4. *est == 11§ To the post acc:ient

performance of terwinal Dlocks at FNP can not De made in 3 Quantitative
@anner,

The previous evaluation of the ‘apact of cadle and terminal block learage on
APS/ESFAS ang ERP setpoints (Ref, WCAP-116353, Movesder 13, 1987) considered
a conservative value of 1 = 107 ores for terminal oroce IR ana, comined

with other contributors to channel *naccuracy, confirmed that the RPS/ESFAS
functions will occur as required ‘n the plant safety analysis, Furthermore,
tne use of existing ERP setpoints (without revision) was confirmed Lo not
impact plant safety, At the time of reactor trip and during post aciident
mon‘toring, there were no uncerta‘nty increases wnich could ceuse the
operator to be mislead into performing inappropriate actions., In view of
the continuing concerns raised by the NRC regarding the terminal dlock
ingsulation resistance values currently demonstrated ‘n the FW EQ
documentation and used in ‘nstrument inaccurecy studies, an evaluation has
been performed to assess the impact of reduced IR values on the adbility to
achieve and maintain safe shutdown following design Dasis events, Tne
results of this evaluation are describea in Attachment 2,
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Justification for Continued Operation

J. M, Farley = Unit 1 0064080
Terminal Blocks Used In Instrument Circuits
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The evaluation described in Attachment 2 considered the postulated design

basis events of large and small break LOCA and secondary pipe breaks, A
minimym set of safe shutdown instruments and their functions, potentially
exposed to 2 harsh environment were identified. The evaluation determined
that if a terminal block IR value of 5 x 1U° ohas were conservatively
assumed as the worst case value for that minimum set of instruments, the

rz3ulting ‘nstrument inaccuracy wiil allow the current ERP values to be usec
without change,

Terminal block teSt‘ng performed Dy Sand‘a National Laboratories (SNL) 1%
documented ‘n NUREG/CR-3416, As discussed in Attachment 1, correlation of
the Sariia test results %0 the post az-‘dent performance of tersinal bloces
at FNP can not de directly made, However, in recognition of the concerns
that the Sandia tests have introduced, an evaluation was made of design
pasis LOCA ana secondary pipe bdrear using IR values derived from the Sandle
resulls, Figure | [_resents & correlatlion Detween temperature and IR
conservatively assuming a logarithmic relationsnip Detween temperature and
IR, Tnis gata ‘s based on IR values for GE E825 terwminal Dlocks measured at
L75°C ang 35°C. Aaditional discussion on the relationship of R to
temperature 5 contained ‘n Attachment 3, The methodology esployed by
Attachment 2 was 1o deteraine the conta‘nment temperature 4t which the (R
vaiue wouid gecrease pelow tre viiue 0f ° x 10% cvws, At walyer of & x 10°
ohms and adove the operator can use his i‘nstruments with confidence under
tre existing ERP's and setpoints., Having determined this containment
temperature, the FNP temperature profile is uied to define the pericls of
time when [ ‘s Delow this threshold value, theredy defining the periods
guring DBI's when ‘naccuracy would be postulated to be greater than that
accounted far ‘n thne ERP's, Tne results are shown in Figure 3.0-1 of
Attachment 2, This period of interest occurs 2t & time when no operator
action s reguired based on ‘nstruments exposed to the postulated harsh
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environment, For large and small LOCA, no mitigetive or recovery operator
actions are required using instrumentation in a harsh environment, For
secondary breaks, safety injection termination (the required manual operator
recovery action) will occur after the ‘nstrument accuracy returns to an
acceptable value, The onset of excessive instrument tnaccuracies as shown
in Figure 3.0-1 1s not expected during a DBA since the following
rancervative assumptions were considered:

1. The test profile shown in Figure 1 of Attachment 3, used to obtain the
IR values assumed in Figure 1 greatly exceed the maximum calculated
design basis LOCA/MSLE temperature profile for FWP.

2. The physical coafiguration of Phase | specimens ‘n the Sandiy text
produced more severe concitions than would occur at AW, Tre conduit
. was routed up the exterior of the enclosure and terminsted in the test
cha=her aoproximately 12 inches below the steam inlet port and the
spray haader. ™e'thar 773 of Che coaduit was sealed. (See Attachment
1.)

3. Sufficient test data exists to isdicate that #12 AMG comductors will
exhibit Tower IR values than smaller §16 AMG comdwclors with the same
fnsulation systew, The Sandia testing wsed #12 AWG cables whereas #6
ANG 15 used in FIP ileld cadbles for RTD &ad traazitter & ~licatforms.
(See Attachoent 1.)

4. The conta‘nment tesperature profile assumed is derived from worst case
assumptions described in FSAR Chapter 6.2 including 1023 power, oinims
ESF, and only one containment cooler. The profile which wuld result
from more realistic assumptionr would be significantly lower.
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The minimum values of IR and corresponding high leakage currents
recorded in the referenced SNL test results are conservative, and are
not representative of values that would be expected at FNP during
LOCA/MSLB design basis events, Minimum values of terminal block IR
values higher tran those recorded in the SNL report are supported Dy
CONAX Text Report 1PS-107, and Wyle Report Mos. 17775-1 and 17733-1 for
MSLB/LOCA temperatures relevant to FNP, (See Attachment 3.)

CONCLUSION

Bised on the above, Alabama Power Company concludes that there is
reasonable assurance that the instrument ioops will pe-form their s»fely
function when called upon to witigate the accident for which they are
needed. However, to further remove the point of contention regarding
termina) hlnck performance and theredy increase the margin of the
destinghouse *»%polnt analysic, A%a will replace the terminal blocks of
concern in Unit 2, during the fifth refueling outage, with qualified
splices not relying on terminal blocks and APCo will take the samse measure

for Un‘t | prior to startup from the eighth refueling outage, currently
scheduled for March 1988,
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ATTACHMENT 1

Additiona) Clerificetions Regarding the
Ouslification ©f Btates NT/IwM and B.E.
CR1SID Terainal Blocks at
Farley Nuclear Plant (FNP) Unite 1 ancd 2
in Low Voltage RPB/ESFAS and ERP
Transaitter and RTD Circulite

L1FICATION 1R

States tersinal blocks mounted in NEMA 4 enclosures, and
G.E. CRISIP terei~a) blotks provided with the 8.E. Baries
100 electricel penatration assanbly tereinal boxes were
ircrallias Iin conteingent gototy related instrusentation
circusts at FNP guring comstruction., As such these blocks
including their perforeance and installed configuration were
required to be ang are aqualified to the POR Buidelines for
ENP Unit 83 end to NURE--0%8E, Cat. 2, for FNP Unit 02, in
accordance with LOCFRSO 49, Par., K, requalificetion of this
electric equipsent is not required,

EEFECTS OF LOCE/ms B EWy]SOWMENT On TFRRINAL RLOCK LEGKAOE
GEREITE AND PREFOARANCE

1€ Irforsation Notice No. B4-47 indicated that as & resuit
ot testing perforsed Dy Bandias Nationsl Laboratories (BNL)
dme g NEC 1t was shown thit @ molsture Tile will fors on
‘g surface of tere ~*' plocks wurang tre sieciation of
LOTA/MELE events. inefi NIRES/ =3 ' T) EAYTPR=14617, Printed
Aug.et 1984, Note that this refarence was not provided in
1EN 84-47), This file will result in the reduction of
insulation resistance between tersinal points and ground,
and thus will allow scee leakage currents to flow to ground.
1EN B4-47 further states that the WAC staff recognizes that
leakage currents do exist during LOCA/MELD simulations and

that the leakage currents ssy be of significance in so=e
applicetions.

NO written respome® Lo the netice was required, and it was
suggested that licensaws:

1. Raview their facilities to detersine if terainal
plocks are used in low-voltage epplicstions, such
as transaitters ang RYD cirsuite, ans

Review terainal block qualificetion docusents to
ensure that the functional requiresents and
sssociated locp sccuracy ©f circulte utilizing
terringl Blocks will mnot degrade to an
unscceptadle level dus to the flow of leskage

currente thet might occur during design baslis
svents.

B

The rotice further stated that the NRC staf? considers this
review to b® pert of the on-going activities that licensees




s ol e B e T s ; s :
| Wk 90 O £ B AR 2 at PO . s B o o o e F A f o
R S R B e S T S R W e A e L e 228
4 2 R - "\ v Pl Lo QLS Ry s R T F"""S Y & PENETE R s R
. AR OR o ‘L—&vhvcf DR st kst ¥ 4 ale B 0y SN -
Tt . s NCYARSFC RS S R SN R S By : ;‘w{ %, 2 )

L&

$1734 10180 P08 & T T B st

, ” '0064085

are currently undertaking to rescive other environmental
geficiencies per LOCFRED,.4Y deadlines and requirements.

TEN B4~47 fndiceted that where existing tersinal blotk
gualification testing does not provide supporting dats for
instrusentation leakage currents, the following possible
corrective action could be considered!

Obtain documentation from valid qualifaication teste
slready performed with substantiated data for leskage
currents, and perfore approgriate anslysis to
denomstrate that acceptable loop eccuracy end
sesc-{ated response times for instrusent circuits
Leedlzing tareinal Dlocke are belng ssintained
throughout various operating conditions.

Twe pther possible corrective actions wern &lso steted which
invelved either additional quelificetion testing of
installed terminal blocks with provisions for continuous
sonitoring ©f leskage currents throughout the test with
aralysis of loop eccuraciss, or replecesent of installed
termingl Blocks with gualified splices.

e Fua LaTION OF TERMINGL BLOCC LEAKADE CUBSINTE

States terminal Diecas 4n 22 & enci "% were Tusiified
i1 e Indirwes Litie= and Control circuits inmsioe
containment by NMyle Report Mo, #4334-1, Pest LOCA
sinulation of Insuletion Resistance (IR) values were
recorded, but no leskage current or IR valuss were recorded
guring the LOCA tset phase to perait auantificetion of the
surfece moisture fTile lesksge currants dlscuesed An TEN

e Tl o LIS S—— A o S ¥ Mh— - o PR



B4a-47, CRiI%L and States NT terminal blocks installed in 8.
E. Beries 100 Low=Voltage Instrumentation and Control
Penstration NEMA 4 terminal boxes inside contalnnent were
qualified for FNF by G.E. as stated in B.E, Qualification
Test Bummary Report 994-7%-011, dated March 27, 1978, This
report provides one minimum value for IR associated with
LOCA simulation testing of the CR1S1 and Btetes blocks, but
insufficient leakage current or IR values recorded during
the LOCA test phase exist to permit quantificetion of the

surfece muisture film leakage currents giscussed in 1EN
Ba-47,

Due to the lack of data recorded in the DOR Buideline and
RF =088 S8%. = zu2li%lcetion reports for the FNP Btates
and CR1%LE termira®! bloctks installed in NEMA 4 enclogures, &
documantat,ion SEarch was conducted to obtaln documentation
from already performed valid gualificstion teste of
iderticel or similer tersinal plocke which could provide
leakage current cr IR data recorded during the simulated
LOCA stear conditions. Of the test report docusents
evaluated, including the SNL test docusentation upon which
{EN B4~47 was bDased, the =osut representative test ef FNF in
containment terminal block and enclosure configurations
which provided IR reazings during sinvlated LOCA/MSLE stesr
cornditions was Conax Report No. 198-107, dated 10/3/73.
Mimimun IR values contained in this report which were
csiogd duri=9 LOTE simulated Stwas conditions werw
re.iEwed ant 1 cceesy Llively low IRk value was provided to
Westirghouse for deteraination &7 . res. 't~ leakage

currents ond their effects ON RPES/ESFAS and ERP satpoint
accurscies.

WCAP-116%8 addrevses the results af this evaiuation , anc
response to APCo E. €. Action {tees QLB and 047, eddresses
the methodology used for the selection of the terninal bDlock
IR value usad in the Westinghouse evaluation,

BASIS FOR NOT USING SN, IR DR LEAKAGE CUSRENT vAwLUE Fuo
e Tata EVALUATION

A1l the following comsents are Damed ON & review of
NURER/CR=-3418, SANDBI-1617 entitied *screening Yests of
Termziral Block Perforsance in & Sisulated LOCA Environeent®
printed August 1984 and are in raference to sections of that
document (Attschaent €lA to this clerificetion report). It
is isportant to nete that only Phase I testing was parformsed
en B.E. CRISIP (Manufacturer 1, Mode)l B) sneg States IwM

(Manufecturer 111, Model D) teraingl blocks as Shown in
Table i, Pg. 12.

(<} Envirommertal Test Temperature and Pressure

e Pt b bee—afs shown. in Figure 1, Pg. 8, the test
terperature antd pressure peeke as woll as prefile
durations greatly exceeded the maximum calculated
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Bes DEE LOCA/MBLE surface temperature conditions for
2 FNP in containment terminal bleck applications. As
v stated in the last paragreph on Py, 82 of Bect.

i 4.3.4, "Terminal blocks 6,13, and 12 (Btates TwM)
= experienced & terperature sffect, Their

02. inter~terminal barrier softened almost teo the

v] liguid melt point, and flowed from bDetween the

: terninels., The melted saterial covered some of
~a the lower posts of the terminals, encasing the
wires and drocping below the temrinal bleck in

T large glodules. Surprizingly, é&e Figure 20 shows,
R the terminal-to-tereinal insulation resistances
for terminal blocks &, i1, and 12 were among the
righnewt &sascced. We have No ressonadle
nypothesis to explain this behavior. We cen
speculate that the phase change of the
(nter-tereinal barrier material prevented in
someway the forsation of & continuous film between
terpinals, or that changing gerosetry scashow
affected the process of conguction between
sZjacent terminals®., OBescetricel changes of the
inter=terninal bDarrier octw"e2 in ¥yle Teat
443%4-1, but conplete melting €id not ectur.

) Ne cheeical spray was introduced im Phase 1 LOCA
Testing. (Howsver, Bection 5.3, Pg. 126 of the
cesclusicn state: that little change in the
g ture TL1m pemsructivity may D8 sxpactec 8 4
result of cheaicsl spray ang theretore, chealcsl
scray would appesr to not be & significent iesue, !}

° Prysicel Configuration of Phase I Bpecisens -
Three &-pole CRISIE and three é-pole Btates IWM
tersinal blocks were all mounted vertically in the
same NEMWA & enclosure (Enclosure 2) as shown in
Cigure 4, Pg,. 11, Cables were bBrought into the
sice ©f the enclosure throw, .. 374 { % sisscter
liguid tight metal hose using elbow conduit
tereinators to pesnetrats the NENA 4 enclosure
wells. The conduit wes routed up the exterior of
the onclosure, and terainated in the test chasber
nest spproxisately 12 inches Delow the stess inlet
port and the spray header, Neither snd of the
conduit we sasled. (Bee bottos Pg. 16, and top of
Pg. 18.)

All cables used to connect the terainal block test
circultry were 812 ANG, sither l-conducter or
S-zonducteor., The direct stesas Jeiting exposure
inte the open conduit froe the stess inlet port is
not representative o!‘igptcllca instrusentation
conduit configurations at FNP, and the use of 812
AWG Bingle conductor and multi-conductor cable is
not representative of the FNP installied

—.-




{instrumentation cable, Installed instrumentation
cebles at FNP for RTD and transmitter applicetions
are Wlé AWG.,

Sufficient test data exists which appears to
incdicate that #12 AWB conductors will exhibit
lowsr IR values than smaller 81é6 AWG conductors
with the same irsulation system when exposed to
LOCA steam conditions. fas the €12 ANG cable i a
part of the test circuit and its contribution to
IR and leakage currents resulting fros stean
poisture is included in the terainal block
measured data, agdditionsl error may have been
introouces.

lectrical Configuration of Phase 1 Test-(Sect.
3.4, Pg. 10, Figure 10, Sect. 4.1, Pg. 29 and last
paragraph Pg. 94).,

A serpentine connection of alternate terainagl
tloeck (TE) poles was used which did not result in
the mrasureesnt OF 2 uniz 2 polv-t~~pole resivtive
path. As stated in Sect., 4.1 “"The serpentine
cenmestion of the é-pole tereinal blocks actuslly
provides ® parrallel resistive pathe, Eich of
these paths, indiceted R through R, in Figure 16,
.8 4 ryurrm g garsllel :oic:notxon 0: an infinite

- vEyc mv pattr, j.@...4 surface.t” "In sessurine
the lwakage currents the equive.ent rés.iclonce N
these S surfeces is sctually measured, Nithout
further date or sssusption the individual vealues
cf the surface equivalent resistances, R1 through
‘5 cannot be determined®,

Alee as stated in Bect, 3.4 "only one ground
retur~ path existed for all 12 phase I terminal
Blocks, & DlOCks Per ONCiweure. OF the =ein~ity
of the Phase | test, all Dlocks wares powered
sieultaneously, and hence only pole-to-pole
leskage current cats is relevant®,

As stated in Section 4.4.3, Pg. 94, last
paregraph, "1f the conduction paths were uniformly
distributed over the tersinal block surface, the
differences in wiring between Phase | (serpentine)
and Prase 11 (strafight through), would cause the
Prase ] IR's to De less than the Phase 11 IRe.
This result is & sinple consequence of multiple
parallel conducting paths. For our expearisental
configuration there was spprovisately five times
the pretested conducting surface available on tha
Prase | terninal blocks &8 toapared t& the Phase
11 terminal blecks. Conseauently, the insulastion
resistance for the Phase I tersinal Blocks couid
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reasorably be expected to be one fi7th 0! the
Prase 1! IR's., Except for the A path of Phrase 11
terminal lock 4, the Advec deta and the 129 vdc
suppert hypothesis © ynifermly distributed
conduc tion.”

a0 ot : e 35 ’ ¥ o 2
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The serpentine test circuitry used to measure the
Btates and CRISIPE test spacinsen leakage currents
and IR'g did mot yield direct individuel
pole-to-pele or pole to ground values ef IR guring
the LOCA steam environment sinulation, and are
subject to hypothesis in order to arrive at
recuired pole-to-pole velues,
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Beneral Fpzlizebility of Phase 1] Test Data = ARe
steted sbove, no Phase 1l testing was perforsed on
CR1SLIP or Btates tersinal plocks. The only block
tested in Phase 11 based oN present available
infermation which appesrs to be sisilar to the
CR1%1P and BStates blocks with regard to, bleck
ssterial, pole-to-pole Spacing, the presence of &
parrier betwesn poles and @& one~piece noN channel
sounted block ie the 6.E. EB2D (Ranutacturer I,
Model A). 1t should be noted that Table, 1 Pg.
12, incorrectly states that the States IwWM Block
is & sectional block, ®ix £32% blocks ware tested
L. ®rase 11, Although, the slectrical test
Fiemruite . the Phase 11 test vields more
reslistic values ©Ff ledxe,s cur~s"*e and IR's than
Prase | test, other electricsl test sromolies, and
the configuration end environeental test profile
or"net representative of the irnste’ led condition
et F@,

It is interesting to note that the only physical
derign affects analyied were releted to whethar oOF
not tha blocks were gezliore? or one plece &%
stated in Bect, 4.6.1.3, Py. Bl. Mo apparen.
attenpt was sade to corralate lsakage current
perforsance to geosetricel considerations such 8%
the presence of barriers ond haight ©f blocks with
parriers between poles OF pole-to-pole spacing.
Perhaps the conclusion stated in Bect. 4.4,1.3
thet "Figures 34 through 9 show about one to two
orders of sagnitude difference between the
perforssnce of tersinal blocks B, &, and 12 ane
the one piece blocks, the one piece blocks being
better.” is not pingulariy related to the
sectionel block desigh, put to ether geosstricel
considerations, For the Phase 1! tests, the one
piece blocks refersnced hare ere 8.K. E82° blocks
which have sisaller pole ODQCWHN.—_
and Btates IW™ one plece plocke and €O PORSIEE
parriers betwesn poiss.
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ATTACHNENT ALA-87-802

The attached tadble contains a listing of yarley Unit 1 Emesgency Response
Frocedure (ERP) hirsh environzent i{nstrurents, significant safety ro?ttod
functions of esch instrunant, and tise usage factors an’ diverse
instrumants for each function, The purpoee ©f the table is %o list the
instrurents potentially subject to a harsh environzent for ihe Parley
Cenign besis evants, Thess irrtruments hava an environzental allowance in
thelr calculated uncertaintiss used in the ERPs. The design basis evants
are large and szall LOCA and secondary systax pipe breaks’ {.e , stesn
line and feed line breaks.

A reaviev of this cable results in i{dentification of a minisuns set of
instruments, and their functiens, subject to & harsh environaent and also
GCIEsTRry for esfs ghutdovn from design besis eventa. These are RCS
SupCevial, Wids Rarge Fressure, and Narrov Range Btesn Gensrator Water
Lavel., Backup instruments Rave baen {dentified where availadle. Other
instruzents necessary for safe shutdown are located in a mild environzent
or are not affected current leakage. Other instruments used in the ERPs
are not used to base any regquired actions within the Farley design basis
evants or vill not cause any acticns to be taken detrimantal to piz=t
safety if the instumant uncertainty axcesds the allovance preeent)y in the
Farley ERPe.

For RCS Subcooling, Stean Geansrstor Narrcw Range Lavel and ¥Wide Range
Pressure, it is recommended that for Farley Unit 1 that a contairment
tarperature critericon be da!in!d that is indicative of current loukago
resistance of less than § X 107 ohns. A valus of ater than 5 X 10

T zewllts An en instrumant fnaccusacy wlat will allow the current ERP
valuse tO be weil By U9 Opaseti. LI T e 2~tinn as specified i the ERPe.
The teazperaturs or a corresponding oontainment pressurs criterion should
be used as guidance to the operstor uaing the ERPs on when to consider
that additional error above that already accounted for in the ERPs may
exist. Under conditions sxceeding these critaria no actions which eould
reduce the margin of safety, specifically termination of safety injection
based on RCS Subcooling or estopping of n!l suxilisry feedvatar based on
Etear Cenerator ¥Marrow Range laval or etopping of RER pusps based on Wide
Range Prossure, should be perforsa’ since the errors may excesd those
accountad for in the ERPe. After contaimment conaitions nave retufnes to
belov thess coriteris the operetor can safely resuse the uss of the ERP
specified valuss, gtvvt that the Jeakage current resietance will
1n§roloo to above § X 107 ohas. The tamperature coriterion based on § X

10" ches would aleso apply to Pressuriser level use in eonjunction with
RCS Bubcocling for Safety Injecticn termination and reinitistion. If the
IRP values for RCS suboooling ares changed for Safety xnjgctton
terzination, then @ leakage current resistance of 1 X 107 or grester
vould be accaptadle for use.

Based on & reviev of FPigure 1 and Pigure 3.0-1, the instrusent inscoursey
that exceeds the value that the operator can utilige with confidence
occurs et & time vhen no operator ection based on instrumentstion 4in &
harsh environment .19 regquired for the design basis events described above,
For large and small LOCA, no mitigative or recovery cperater acti
reguired based on instumentation in a harsh environment, For secendary
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breaks, Safety Injecticn termination (the regquired manusl operstor
recovery action' will ocour after the {nstrusent sccuracy returmns to an
acceptabis valus, TRersfcrs, the cperster iinitarion dascribed in the

previcus paragraph will net prcvon% ANy necessary opérator actions from
baing perforned.

A reviev of the Reacter Protection System and ERergency bafegurrds
Features functions has deterained that the significant functions regquired
for harah environment svents (pressurisar pressure = lov 81 and staaxs
generator water level = Lov=lov) are red only before 5 minutes after
the evant occurrence for pressuriser pressurs © tov 61 and 60 seconds foT
Eies= generator vatar level = lov-lov. This ssrly time of use in tha event
shoold ensure that the tunction necessary will be parformed bafore &
significant error from leakags currant develops.
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ATTACHMENT 3 5 0064098

Novesber 24, 1987
TOu JOMN BARL INGTON
FROM: JESBE LOVE
IR ya JEMPERATURE SUPPORTING INFQEMATION FOR JLQ

As documented in mumerous valis test reports, conducted by Wylwe,
SNL and other industrisel test organizetions, electrical adle and
terminal blocks exhibit generic characteristics with regard to
irsLietics resista==e (IR) versus tespasrature during simulated
LOCR/M5.B test conditions. The generic charscteristic is that iR
values are inversely proportional to tweperaturs L.e. 1 Dwg -
tenparaturs yielgs higher value ot IR, Conversaly with regard to
lsexage current, leakage current is directly propertionsl teo
tesperature., BML Report BAND 83-1817 provides hussrous date
representations which descnstrate thic scceptec PhET OReNOn |

Figure 1 of Westinghouse letter dated 11/23/87 was sade tros
plots of BADES-1617 (B ) Prase 1] test data %3r expovure of
G.E. E92% tersninal Blocke to the BNL Phase ' sisuleted LOCA/MELD

| rnlilosAttaches Figure 2, Pg. 9 of BANDE3- 14617). IR test cate

tor an EB2Y plock was used froa the BNL report as there were MO
Btates IwM, or CRIJLIP blocks tested by BAL in Phesa 11, and the
“ . L% mleck is Sisller to trose PN (netalled Blocks. Phase i
gate which 2., 92270 (naxece currents and IR values for Btetes
IW™ any CR1ISLD Blocks wmas MOt Used Oue 0 tre BCC.ralliss
sssociated with the BN electrical test circuitry that asasured
leskage current values Suring Prase | testing.

The sinisus values of IR and corresponding high leakage currents
recorded in the referenced B test resulits are axtresely
cornservative, and sre not representative ef vealuse that would be
supectad at MNP guring LOCA/MELE design basis events., Rinisus
valuss of terminal Block IR values NLighe~ thar *hose recerded in
the M. report are supported by COMAL Text Report IPR-107, ene
Wyle Report Mo.e L7775~1 and L7733~i feor MELS/LOCA taapesratures
realevant to FaF,
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