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Temperatum Tests:'

,

f Pickup Variation from Dropout Variation from
; Temperature Voltage Room Temperature volta 9e Room Temperature

t' - - . _ _ _

I

258 C 100.04v S9.95v
O 100.04 0.00 % 99.94 --0. 01 % j

-20 100.04 0.00 % 99.94 -0.01%-

40 100.11 44.07 % 99.93 -0.02%
55 100.15 40.11 % 99.96 E.01%
70 100.21 40.17 % 100.10 44.15%

Time Variation from .

Temperature Delay Room Temperature i
l

~

|
-

_

25a C 0.997 sec
0 0.996 -0.15-

-20 0.993 -0.4% i

+40 0.998 44.1% |
+55 1.007 +1.0% 1

!
+70 1.013 +1.6%

1~
'

Results of Test: relay characteristics are stable with
'

temperature and within published specifications. '

Relay Tested: 211T6175 Date of Test: 10/15/82 *

Tester: W.C. Martin

~ Temperature Test with Harmonic Filter Option:

Pickup Variation from Dropout Variation from
Temperature Volta 9e Room Temperature Voltage Room Temperature

228'C 100,12v 100.03v ,

-3 100.53 +0.415 100.43 44.40% |

-20 100.90 M.78% 100.81 +0.78%
+40 100.14 M.02% 100.05 *+0.02%
+55 99.88 -0.24'% 99.79 -0.24%
+70 99.30 -0.82% 99.26 -0.78%

Results of Test: relay operation is stable with temperature and
within published specifications. ;

Relay Tested: 211T0175-HF Date of Test: 3/6/84 ,
'Tester: C.L. Downs .

__

9611250024 961119
PDR ADOCK 05000461
p PDR
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j 8 m pigits resolution Anachment 5 CALCULADON 19-AN-19 REV2 VOLUME E
! * 0.1 pprn dcV linearity DBPT/DIV. P/BPBDy ' * **4100 ppm acVabsolute accuracy

*

I

PPat/yearoptionalstability-

,

. .. ..

|i -

*.

.It ,

4

!
_

! 18 the calibrationlab,you11 And the
Reduced-errorresistance EasycalibrationHP3458Ns 8:n ts to have exb-

i

i onlinarylinearky, wintamalnoise, TheHP 3458A doesn'tstop with The HP3458A gives low cost ofand ==aalle hort term stabuity.The accuratedeV.Similarmeasurement ownership witha two-source
j s

mis adleved forsesistance,acV, = ' = ' =
calibration. thits superiorlineastyoftheHP3458NsMultistope

and current. You can measure nesistanceA to Dconverter has been Am-e fromtopnto100withmidrange knearky,the HP3458Ais fullycall-
,

withstateefh Usin8Josephsen Jaa'*8m' intdasic of22 ppm. brated,inw4ading ai:, from a precision'

y,theIW3458A,likeits HP 10 Vdesource anda precision 10 kn
standands,linendtyhas measured
within*0A5ppmoftoVolts.1he dmag=t 2.o5ersofiset- resistor. All ranges and functions are

.

'
-

aue===Manyalibratedusing piecise
HP3458A4 transferaccurar.yfor10 nr{n ' iOhmsonthe10O to internalratio transfer enessurementsgoo g,,ti,ninne* the errors

relative to these external standards. InVoks deis 0.1 ppmoverI hour * 0.5'C.;

intieduced smallsedes e: Internal noise nas been seduced to less =Ad1*Iaa theHP3458Nsinternaloffsets, forboth two- four- to *=adard and resistancethan0.01 ppm rasyleiding8tA,

.of usabienesolution.So, the stght ice wiseohms,the HP3458Asupplies a adarecalibrated.Nowyou canda,

foryourallbeation *=added dmmis current throughtheunleown'
personnaself w .''y'--
ahndaa relative to tbself-orauto .resistance, measures the voltage drop

"
the,w3458A. '

HP3458Nssets the current to zero,and measures,

dcVstalbillII thnonagedropsgdhresukis low delft latemal standards at any time''

| ThelongtermaccuracyoftheHP3458A reduced errorforresistance wl&6eACAI,n====ad So,ifyour
dmin% etivisonment danges, auto-

--

e

is a semarkable8 ppmperyear- measurements. calibtstion,,yGohyour
moreaccieratethan

4

Precision acV measurementaccuracy.
damsareafteront a 'n.

,

002 Nua 1MHP3458Aintroduces newheights Calibiationsecu. ity
.

r
of true rasac volts performaneHvith a

Unlikeotherdmms,theHP3458A goesL.aespedfled 4 dolce of tradifianal ~ ora new to greatlengths ob assume calibration
*

yearforthe utd'"*8*
i samplin6te&niquefor

accuracy. secudty. IGut, a password secudty code*

Forcalibrationsources
"lods' calibration values and the self-waveforms from1Hzto10 the sh=Han 6=,84aa_ Next,youcan~ '

e HP3458A% ' sampun6 easilystoreandrecalla secuted i

;

; is=i,.ue
a+ a-aa yaa:uracy. messa8eformatin'sitems suchas

i With160 =hmalate accusaly for ' calibestion date and due date. Plus, the :
145 Hf.to or170 ppm absolute HP3458Aautomaticallyincrements a i

'

accuracy to20 kHr
enhanceyourmeas theHP3458Awillcdibrationcountereach timeyou. |'

Accuracy is maintained for up,aah' 8d==* unlock"thedmm-anothersafeguard -urementa
'

to2
years withonly asingle10 Volt de a6alast calibration tampedng. If you"

havea unique situation ordeshe
piecision standaad. No ac standa~ ds are ultimate secudty, use the internal dmmr
necessary.For speed andless hanhired s' witch to force removalof |accurpcy, the true smsac theinstrumentcovers to perform

'

technique has a = ad absolute calibration.
-

measurement of300 ppm,
using the same alibration
procedure. With a width of10 Hz
to 2 MHz andseadingintes to
50/second, the a techniqueis an
excellent choice for throughput
computer-aided testin8

%d*

',i

1' pcn.
J'

h
- .- . . - - -. . . - - . - - - - - --
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, HP 3458ALTei nical Spec.f . ,

;. n
i ications N oByr./ptv B/EPED.. ,

1
-

i
! .mais -

* 1: oCVdaselt . Seesean egirdget o-

2: fleelstance12 Seedon8: Sysipe Ap=*=daris 24 \
| ,ssedes 3: OCCunent14 Soodon9: flade25 . 1

| suchen4: ACVotage15 SeoGon10: Mahl%ndons25 j
.

!
; seasons: ACounentto Secuen11: eenendspedicaronsas .. .

soo5ea6: FrequenopPeriodt1 SeoGon12: Onlednfldom8fnA27 .,

? i
*

j Introduccon
I The W 3458A accuracy h spedied as a part per solarne sensuremed onw of he W 3458A' lor Example 5: Absolute Accuracy;90 Day i

: esion @ pad d sw seadno plus a ppa d rance lor vadastenperstnecondirons. Constant condloons Assuming he same consons as Example 4, but I
! dc40has,anddd. In acVand ad,he tares *aangle are: now add = traceabay enor b estabrah absolute,.

; sp*8adioa ls paud d anding plus pacent d 10VoCinput accuracr !
i

! 8M86Ruo**w*wennanndsesesh,44 seyoc,,sge (4,g pp,,say3,paspp,xioy) , e,y
j 1 V,61% etc.; tange does not mean to td scale Tcela23'C- empwase ( pw*Ch
t saiadne. e4 1 A V,12 % etc. These accuracies are 90dayaccuracyapooNicadons
i sudd lor a specEc dme iram en tast catradon. $.15ppmr10V+0Alppar10V):10'C= 16 V j8

|
Example 2: Opwadng temperatum is 28' C; HP factorytraaashmiryonwof 2 ppm:g g

| m W s458A accuracy apai+=sa,s am mladw to $ I* ''" * *I * * "Y
hamemicexinacydemw3458A

: 8m edExudoa dendanis. Absoluis acewacy d e* wins ame<sibaden wei an epaadns ienpeanwe
Totalabsoluleenor = 78 V

|
W s4s8A k delennired by adding swee ahd* darc.needssemundedhado s. 8e -

aossades h ew tuossbay o(purcsExaden
seendenLForde% ppsksetraceabayenor (4.1ppmx10V)e pAsppar10V) = 42pV

tam tw W factory.That sneans tin te sinclule Totaiseladaenors 42* V A&gdonalerrorsp
>

; eser selsde to fu ES. Nadenslinsinde d Example 8:Opwadar -' '' is38*C; When tw HP 3458Ais opstaled at power line
j Slandanis and Tedinology(NIST) is 2 ppm h cycles below 100, addidonal emxs due b noise and

WidiedACALi admon to 8m ddV accuracy ap=*=8aris. When gain become signuicent. Exangle 6 Ilustrales the
! mombransuHP3458A,puredug The opendo0 tempendwe c(#w & 3458Als 38'C. murconocdon at0.1 PLC.

! , JubtyenwwEdependuponfwenorstem 14*C bepad fie sues,of Ted M*C. Medaal Esangle6: Cperadrg tempa'aswois 28'C;0.1 PLC0:
I g Ngapp ".""" tengemessobsitedming $ sawcuddmuasExanple2,but |

! Einnple1: Reladw Accuracy;24 Hour
61ppmx1@ +SASppmx1@ sepV (4.1 ppm x10V) +(OA5 ppm x10V) = 42 FV

~

; Cpersdngtemperalureistoelit*C Tempeatse Coe5cient(specEcedmis per *Cp

4 Menos fut tu anti,ent temperahme for tw (espper10V+0Afppmx10V)r14*C 71pV Relening to the Admonal Emxs diart and RMS

1 menaeumsksahinM*Cetenhepasanof Noise IMfpiler table, ademd enor at 0.1 PLC k-

(2 ppm x10V) +(0.4ppmx1 x3 x10V)= 32 FVesAnaden(TosQ. The24houraccuracy Tddonws118 VF
spedadon for a 10 V do measummed on tw to V

, sM0 sis 0.8 ppm +OASppm.1hataccuracy
Toterelauw error =74yV

-

spedondonmeans: Example 4: Cperadng temperature is 30*C;
.

0.sppmeneaano+04sppednance Wuh ACAI.

' e'rsuhde scouracy,fa enor **aaeraiwilh tw
Assumin0fasansanddes as W8,W

F
using ACALsignidaandy reduces tw enor due bg.
hepasam mmenoe tom adbradan tempadure.

-

$5I1A0@00 x 1W) +(OASl1A0@00 x10Y) = Opsadng impaakse is 10'C bepnd tw danded .

15.5 pV or 0.55 ppm o(10V ran0e etTeelMPC.
* (4.1ppmx10V)+(OASppmx10V) 42pV

Emns trom temperature changes- Tenperskan Coedded (spedlicadon is per *Cp

1heopdmumlediniceispahEaruof tw S15 ppe r10V 4 OAl ppm x (0Y) r10'C c16 pV

W 3458A me based on sulo<sitxalon (ACAL) of
8m kuerumes wilhin fa previous 24 hours and Totalenor = 68pV
fedoulng ambientlongerstwo dunees c(lees han
e C.The HP 3458A4 ACAL capsbky conods for
measuremord emxs reading Irom he dra of cruical
- ponadsnomInwandianpwaiwe.

ne losowing examples mostruie the error conec. {':
ilaulo<aRraGon by compuGno #W*

10 N4

- . - . . . . .. -- . . .- - - - -
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-
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4
-

| Generallnformation .

Um HMSSA appets em techniges W amemming tw as AC wheon, sed esang asp e The Med .

.)- mesmamen technique k esiedad enugh to SETACV command.De ACV todzu mE tan npply en desen n.4m!

:.
.

breww.q=manosuonums.

j nw losowing sedion paides 's twist desertpron er en em opereson andes abno oth a summayisbie fielpu b |
- deosho ew exeniq= twe eded e pw specue nmaannamined. . ...

|
SETACVSYNC SynchronouslySubeampl#Computedtruenastechnique.,

i This issnige paides acesent snesty and am ned amnie amannemme resues. a does

! require that tw kyut signal be sepeerm (ad rendam noise lor exegne ).uw bandwide h this |

I
{ modeiskom t see totek.

,,

i SETACVANA Analog Computing true nus conversion techn(que. ..

; uds is se mesmamen technique et power <p er losowing en instumedieset. This ande worts !

i was och any signal othh ks 10 ik k 2 lek bandsidte end pmWes lhe indad maannment

:
. .

soseds.'
,

| SETACV RNDM Random Sampled Computed true nas technique.

! nas ischniqu eseh emuss oases snents hownw sw e==s ecows:r k en baen d e*
.

t ene andes.tdoesnoteqdea inpm along andis ihmeha mes sumed to midabend
.

t poise maamammes. The kehk andekkostolkb telett.
*

SelecuonTable
seat Assensstsec ).

| Tecludess . Fmiu.norfg Asommer Asyded teaman usinun
'

i
",;_" ..a .Satsangded lik 1064k OA10% Yes OA25 to

,,

Analog tolk tiek OA3% th CA 50

'

Random 6ampled 20lk f0 lek 0.1% No 0A25 45 ,

I.-

1.

Siynchronous Subcampled Mode gevama sencysna
~

, u ,,,,, ,, ew i
.

. .ccennAce._,

4.=,,,,,c;8?,,g afn ne s.* u m.n es .id cs n e=4wasegis , ,,

n. en ==00 , on i u Q i a % d d .0,e ..

. 'r;r,,gagy$00.v no .
. im*w%dd 0,e .mi . 0i .

.
,

1Y tJ000000 100av 1 MQi15%2d.0pF GA0140A001, Ac shegoest,eser 1

10V 12A00000 1pY 1 MQtt% dd40pF GA0140A001 auftrCdeurACAf tse-

'"g~100V 120A0000 10pY f init%dd40pF GA01 + 0A001 ,

1000V 700A000 - 100pY f 4AQit%dd40pF GA01 + 0A001 :WecmbrdssverkAcV
an.sn

'

Anttnun etomanyannia.f
esossest v

enorereYs
*

rarwouAC Accuracy,
2tm H "-

24 Hour to 2 Year (% c( Reading + % of Range)

.AC8AND5tiek

1 mto8 40mses gimws so twi.: soemia tooeme sooimio 1lamW

R.noe 40 m ttm soute soem 100nm 300 km t lek 2 88 *

10snY 043+0A3 042 + 0411 CA3 + 0A11 0.1 + 0411 03 + 0A11 4A + 0A2 -

100mV 10V OA07 + 0.004 CA07 + 0A02 CA14 + 0A02 CA340A02 CA8 4 0.002 03 + 0A1 14041 1 A + 0A1

100V 042 + 0A04 CA2 4 0A02 CA2 4 0A02 CA35 + 0A02 0.12 4 0A02 0.4 + 0At 15 + 041

1000V 0.04+ 0.004 CA4 + 0.002 0.06 + 0A02 0.12 + 0A02 0J+0A02 -

-

Ac Amnq estumf en bio **4W

15-
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| HP 3458A STUTEMS*

!
-

| The HP3458Assaltimesershassess' T- "m+' -:- ---bar* Select a rate of 100,000 per second for =*et-as
h-f - ^ Orachievehighest ofprecieloawickustoswdijrien of speed andscaracyen the psodaction test laseseasch
of aneasu;sessentsecoletionendo.1 mermuliontreasteraccian

.

and developssest, and in the cathradoa lab. I1ic HF is abe-

fastest, most fleshle, and anost acascate moldsseter e5esed by Add to this the HP3458A's ofoperation,andyou have! -

j Hewlett-Packard.layoursystem oron time beach, the HP345EAsaws idealmuldsacterforyoursaast ing applicadoes.
; you time and snomey wkh ; x-- '--'--I test system f a- " , 2 and-

-

accuracy, seven function measusement flexibility, sad lo'w cost of

{
ownership.

| . High-Test SystemThroughput High-ResoluGon Digitizing Calibration t.ab Precision

FasterTo GreaterWavefona SupestsTransfer Measurements
* Up to 1 stadings/s Resolutloa and Accuracy * 8% digits resolados

s' * Internaltestsetups >344/s * 168o34 bits sesolation * 0.1 ppas de vettsJiacarity
,

(\v
a 100A00 to0.2sem * 0.1 devolts treasier.' * Programmablelategrationtimes * 12MHz" '"' pics /s1

from 500 as y 1s -

1 ppe ras laternal noiseresolution to 10 as *a

GreaterTestYleid * IAss 100 ps timejitter
* Moreacascacyfortightertest * Over75A00 cadinglaterna! ExtraordinaryAccuracy

saargins seemory * 04 ppas for24 boers la de vottsa

* Up to 8% digits resolution a 2.2 ppe for 24 hours la G
Fleutble oisillaing Software * 100 ppe mid bhad sevolts

Y,100 kO) software for Series cage creace i
cat se 200f300 composers or HF Vectra

.

with secesusennent copsocessor*

' autoca forat * Sabprograms forwaveform
and tanges,lacteding ac 3 __ -- data transfer FIT.

IFl.and data presentation

HP 3458 A Multimeter Perfonnance Features

deVolta acVotts ac Current
* 5 ranges:0.1 V to 1000 V a 6 ranges:10 suV to 1000 V * 5 ranges:100pA to 1 A
* 8% to 4% digits resoladon * 1 Hz to 10 MHz bandwidth a 10 Hz to 100 kHz be,ndwidth
* Up to 100A00 scadings/s a Up 4o 50 readings /s with att * Up to 50 readings /s

(4% digits) readings to specified accuracy * 500 ppm 24-hour accuracy
* Maximumsenskivity:10aV * Choice of sampling or analog
* 0.6 ppm 24-hout accu true rms techniques
* 8 ppm (4 ppa opdonal r * 100 ppm best accuracy

voltage reTerence sta

1 0 dc Current Frequency and Period
* 9 ranges:10 O to 100 * 8 ranges:100 nA to I A * Voltage or current ranges
* 2 wire and 4 wire Q wth offset * Up to 1,350 readings /s (5% digits) * Prequency,.1 Hz to 10 MHz j

. compensation * Maximum sensitivity:I pA * Period:Iw as to I s
'

g * Up to 50.000 resdings/s * 14 ppm 24-hour accurscy * 0.01 % aceutscy

| (5% digits) * se or de coupled

t * Manmum seasidvity:10pn8

2.2 ppm 24-hour securacy-

i
I f 6- (
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| .

" - - -
|

? DEPT /DIV. E/EPED i

j b 167 |
o
F

'
-

hut uaximum taput .

N,u'*4h,a*t 4x dIcs.(16 blu)
## * " **

itsg g3g H!So LO z 1000V 11200 V
I at 6H d ts LO to Quard . z200 V 2350 V

Guard to earth 2500 Vpk 21,000 pk i

M,at 7K d itsggg Volt 44z produd 1 x 10' - |

System peed -

g tadings/s over HP-tB or with internal memory,

a or range changes /s carent s. veer Accur.cy. i

math from internal memory ,,g g gyl8d

'e soa samooo so,o so mA is+s
'

I"erE2Fi ."ofa ! ."A E * 's' ted Technical Specifications j''a" *

,

Oo*fa O A"i o U E $'s |
"

,

easie 5 "*".'.e4' '"***",.?ci #d e !$a !E "if $.!b.A .U!o . .!ye . . _ e,s.,e too .- oo
I

sosu o +a es , os . > so on W eersoowtc.eemsteampemason eswehh t4 hows eni a f*Cerlan ACA1.
I

tosw e e e.s eJ + e.s > to on Tcad as* C m a ppm er mais% edisuoms enor br w bcsory e,-a.any g so no ia us

tosN1 |Y.,,#, sI..N w uo st,ir,e4 +
!. c u . a.

tir wtc see & 34 teus and a f C et het AcN. Tcal a 8' C, Memory |

Standard Opden oot |
er such de sehne

NPLCtoQ. Readlngs Bytes Readings Bytes |gp g'''yAe

|h.,8 'e 16 blQ 10.240 20 k +05.536 +128k
iie se,s seAne. Y,ef h the starthe mWilentOe60re0e.(ubp<o0enkse en udn

es se-ee.d h.pe.a.e -
-no i <- *er, csoes. exe. .GollppeWseedngh; --- and/orsamle stora0e 14 k

h. .

(48)' - Math Functions: He HP 3458A performs the to math func-
i ao NMR* acECMR deECMR tions os sc.T. cats:NUII., SCAI.A OFFSET, FILTER, l

O 90 140 SINGLE POW FILTER. THERMISTOR LINEARIZATION, DB,
i r 80 150 140 DBM, % ERROR, PASS / FAIL IlMIT TESTING, and STATIS-

150 140 11CS.Tuo math functions may be used at one time. 4' - 00 *

k 70 160 140 -

"p00__ a0 170 140 GeneralSpecificationsj

gego' 55 Cmennes k su to hed ow aats er en sie e.wancy owinner e, e,
an

'

ass.usem h as es he wtc a t.orso as he wtc = m re sa Humidity Range:95% RH,0* to
-

! > " *5 88 '" *8 * * Storace Temperature: -40'to +77 C .U- Powen 100/120 V.220/240 V * 10%,48 to 66 Hr 360 to 420 Hz*

h a =*-'8~' seased. Fused at LS A @ 115 Voc0.5 A @ 230 V. <30 W.
'

J** < 80 VA k).
t Rated input Nondestructive Size: mm W x 88.9 mm H x 502.9 mm D (16.75 la x 3.5 la x

19Ala); 21'000 V 21200V '
Weigtd: Het,12 kg (26.5 lb); shipplag.14.8 kg (325 lb)a200V 2 350

*600V * 1000 pk
OrdedngInformation .P Q-

Y IIF 3458A Muldmeter (with HP-IB,20 KB reading ($6.5n i*

Voltage
mea =y, and 8 ppm stabuity) Memory (expands totat

' - --

OptGet Extcoded Reading $570Gubsampled Mode)

*4D
de utto tE

0011 Igh Stabuhy( ) Reference
Opt 005 Wawform Ana ry for HP Series-

M 5 # ,"***8,* 300 computers with BAS C 4.0 or greater and
g;lasagoo ,,,, y ,,,,,,,,,,

HP Vectru with Measurement Coprocessor

..NN.u
'eE. . N t$ !tE.$e, <m!$$,f Op(IRN MIt4TD-45662A Certificate of $203

u=== . tuo a. Cata,raa
.

M 18" Q * 8sor jg asgjjgg Op(1BP MIIAID-45662A Certificate of Calibration $300

/rN'
,g

iun aNuesi <t40pt with datav Masooo e44 + omor
nd ecee Op(W30 Two additionalycars return-to HP $160

ear. sw ., h W 6d eonte. do cM e.f ec. she men tipiA. ci.W hardware suppott(sce page 624)a rc or het AcAL. peak see ect 6, pia embed h su 6A
MR ppa W andh's aeshnd enw tx w smsory waaaabar et to vde Opt W31%ree-year customer return calibration

coverage -

$'. Op( 700 CIIL tanguage $1.080
Op(907 Proat Handle Kit $60

''

Op( 908 Rack Flange Kit $40
Opt 909 Rack Flange Kit (with handtes) $90

p

se a r a a e-a L . a r , n.cas nr.,em.rew **tar
_

o,.,

:

_ *_
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| Attachment 6 CAlfULATION 19-AN-19 RBV 2 VOLUME E -

f DEFT /DIV. E/BPED

July 16, t976 2400 Through 4800 Volts, outdur yygg p Q.6Q
j New information 60 Kv Bit. .

Voltage '
; u.uo io:c. o.cizo47too m ae*

! Transformers
!

-

i

.
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,
. . .

AuM=t 6 CALCULAT10N 19-AN-19 REV2 VOLUME E . '.- j
.

f44.ats EtWE A DBPT1DIV. B/BPBD. ;
:

1 Prochset-Ousetin ,

i
i 92 e

.

4

5

} AppGoetion Dimensions and Weights ~ *

meene ;g g,,,,,,g o ,,,
- imoamM* Weight: 4tths.The type PC040 voltage transformer is a s,

j oost epony resin unk designed for outdo,or u ,,va, son,enetoring and * relaying circoks. Smaa and I3

; eempact. Eigtd in weight, it is particularfy '
daMa for pole top cluster bracket mounting. > ,_

43k
! Acouracy

,

"

.

ANSI metering accuracy class (60 Hertzj:
,

1j-
CJ Class for Standard surdens W. x. M. Y

9

1.1Cisas for Standard Borden Z
~ gj 3 beg;

|4 1hermal Reting -1
--

.

| 1000 VA at 30*C emblent
; r owd tug a

g 4g# .wah Heesar

{oomseersou
~3g! 5

; Eelootor Guide d bT*"e"w #2m
h8Ha' )

| Pvtmary Winoing Style s

|
Veitage Rja lo Number %% gg g

j 2400/4100Y 'd 1 4421A84G01 Meter

4200/4200Y 3b.1 442tA84G02 i

{ 4800/4800Y 40:1 '4421A84G03 jy,4

N' X!.'

I @yConstruction c.atur.s -
M*%8r -NamegoHe

Cast Core and Colg g
'
ja

' ''*ie coE assembly is a progressive wwWing,
A the high voltage wound direedy over (,,ws.ge-, .p._

"** low voltage col. An octagonal WES- Termhais 21 O l j|,,

, , ; ji __._,_.L,'
k

|
1R2 coes loop, and end frames are then

seltioned with the coR assembly, after which g 7k 3k'""*{
4i

j the unit is encapsulated in epony resin. The
j epowy compound used has high mechanicet
; strength, realatsace to electrical arcing and

Performance Curvei tracidng, and can withstand the adverse ef-
Typical ratio correction factors and phase angle values plotted for standard burdens. using

i foots of - "E-k.ii. The result is a light and
the Farber Method ("The Analytical and Graphical Determination of Complete Potential Tr&ns-

j compact outdoor unit, with no sacrifice in former Characteristics" - Settles. Farber. Conner - AIEE Transaction Paper 601246. Oc-
performance tober, t960).i

i Tenninela ===========
Petmery terminels are clamp type connectors. . teos -. %A'

| oest of a bronse asey and electro 4in plated
- . g- f. : T y

Ier compete Elty with aluminum or copper. . ' i.. ETi f 1j.
i

;

ISecondary terminals are brass inserts with 1004
j
1 .19042 tapped holes, complete with wash-

}j ers and screws.
J

' toot
! A ground terminal, located above the X

Eeeoondary terminal. is also provided for
| grounding the secondary circuit at the trans-

_.**"**' . u,oo .

~

1 Cocondary Junction Box
l The secondary box is en anodized afui. um

-N

! costing and has tfiree one4nch conduk hubs. ,,,, _

.

|
It is anchored to the body of the transformer

*

# ocrews, and can easty be detached.
elmpGfying Instatation and changeout pro- - ,

.

cedures. ] g,,g . . . . . j. . . '

i

c,.,.....-)

j lfentification j [[::1 : L''
' O . . ',' ' -j 0

* stainless steel nameptate with au pertinent y.% t' ; '; 's s n~ - - _ g

-- .

f sta is attached w the front of the unk. f> o.ss<
'

~ ~ ~
* " ' ' ' ~ ~

30 -ao -to_ o * no *to__ 43o_ g

directly above the box. A large. easy to read N % h M"*'*5;
vinyt decal for ratio identification es p(aced

a

] on each side.
:

.

_____m-_ _ ,-
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LOP Instrumentation
3.3.8.1

3.3 INSTRUMENTATION

3.3.8.1 Loss of Power (LOP) Instrumentation
i,

| LC0 3.3.8.1 The LOP instrumentation for each Function in Table 3.3.8.1-1
'

shall be OPERABLE.

APPLICABILITY: MODES 1, 2, and 3, I

When the associated diesel generator (DG) is required to be
OPERABLE by LC0 3.8.2, "AC Sources-Shutdown."

ACTIONS

-------------------------------------NOTE-------------------------------------
Separate Condition entry is allowed for each channel.
............. ......................___............................._ .._ ..._

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more channels A.1 Place channel in I hour
inoperable. trip.

A'
AND %
A.2 --------NOTE---------

1 Only applicable for
Functions 1.c, 1.d, .I

1.e, 2.c, 2.d, and j;
2.e after Release for
Operations (RFO) of
the corresponding
plant modification.
...................__

Restore channel to 7 days !

OPERABLE status.

B. Required Action and B.1 Declare associated DG Immediately
| associated Completion inoperable.
| Time not met.

CLINTON 3.3-78 Amendment No. 96

|
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,

LOP Instrumsntation
3.3.8.1

. .

SURVEILLANCE REQUIREMENTS
:

-------------------------------------NOTES---....--------------------------...
1. Refer to Table 3.'3.8.1-1 to determine which SRs apply for each LOP

Function.,

r

1 2. When, a channel is placed in an inoperable status solely for performance af
required Surve111ances, entry into associated Conditions and Required'

. Actions may be delayed for up to 2 hours provided the associated Function
maintains DG initiation capability.

............:..................................................................

.

. .
.

SURVEILLANCE FREQUENCY- -
.

h_.

SR 3.3.8.1.1 (x :;ded);;;;;' ^;i;C" - --- - ^ ^ ;,;;n
Oe/

ih . 0- '

SR 3.3.8,1.2 Perform CHANNEL FUNCTIONAL TEST. 31 days -

.

SR 3.'3.8.1.3 Perform CHANNEL LIBRATION. 18 months
.

*

.

SR 3.3.8.1.4 Perform LOGIC SYSTEM FUNCTIONAL TEST. 18 months

.

.

.

.

CLINTON ~3.3-79 Amendment No.)MI

- _ _ _ _ _ _ - - -____
.
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LOP Instrumentation

3.3.8.1 i

Table 3.3.8.1 1 (page 1 of 1) .
Loss of Power Instrumentation

.!
,

-

REQUIRED
CilANNELS

PER SURVEll1ANCE ALLOWABLE
,

FUNCTION DIVISION REQUIREMENTS VALUE 5

1. Divisions I and 2 4.16 kV
Emergency Dus Undervoltage )
a. Loss of Voltage 4.16 LV basis 6 SR 33.8.13 2 2345 V and s 3395 V i

SR 33.8.1.4

|b. Loss of Vol&ge Time Delay 6 SR 33.8.13 s 10 seconds
SR 33.81.4 '

c. Degraded Voltage Reset- 4.16 k V 2 SR 3.3.8.1.2 23876 Vands3901 V (a)
basis SR 3.3.8.1.3

SR 3.3.8.1.4

Dropout 3848 3876
d e. Degraded Voltage A - 4.16 kV 2

'" M"''

(b) / >
-

2 3%3 V and s as33 V
'" ''' ' #

basis SR 33 8.13
SR 33.8.1.4

!

e d. Degraded Voltage Time Delay i SR 33.8.1.2 214 seconds and s 16 seconds !

SR 33.8.13 j

SR 33.8.1.4

2. Divisions 3 -4.16 LV Emergency ;

Bus Undervoltage

a. Loss of Voltage 4.16 kV basis 4 SR 33.8.13 - 2 2345 V and s 2730 V
SR 3.3.8.1.4

b. Loss of Voltage -Time Delay 1 SR 33.8.13 s 3.0 seconds !

SR 33.8.1.4 |m
c. Degraded Voltage Reset- 4.16 k V 2 SR 3.3.8.1.2 23876 VandS3901 V (a)

basis SR 3.3.8.1.3 '

SR 3.3.8.1.4

Dropout 3848 3876
,,,,,

Degraded Vokage A - 4.16 kV 2 3(c b) gg ggy, 2 3%3 v and s as33 V (b)n. _
00555 SR 33.813 |

t d. Degraded Voltage -Time Delay i SR 33.8.1.2 214 seconds and s 16 seconds
SR 33.8.13
SR 33.8.1.4

_ -~ m -

(a) This Function is to be used after RFO of the corresponding plant modification. Prior to RFO ofthe
corresponding plant modification this function is not applicable.

(b) This value is to be used after RFO ofthe correspondingplant modification. Prior to RFO of the
correspondingplant modification the Degraded Voltage Dropout - 4.16 k Vbasis Allowable Value shall
be 2 3762 Vand S 3832 V.

(c) This value is to be used after RFO of the correspondingplant modification. Prior to RFO ofthe
correspcmdingplant modification the Degraded Voltage Dropout- 4.16 k Vbasis Required Channels Per
Division shallbe 3.

- % e w
_

CLINTON 3.3-80 Amendment No. 95
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AC Sources-Operating ;

3.8.1 ;

1

rs

ACTIONS (continued) l ) |
CONDITION REQUIRED ACTION COMPLETION TIME

.

G. Three or more required G.1 Enter LCO 3.0.3. Immediately. '

AC sources inoperable..

' '

i i

i i
1

|

| SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
'

|

| SR 3.8.1.1 Verify correct breaker alignment and 7 days
| indicated power availability for each
| offsite circuit.
|

SR 3.8.1.2 -------------------NOTES-------------------
| 1. Performance of SR 3.8.1.7 satisfies ,

this SR. |
i

'

,

! 2. All DG starts may be preceded by an
engine prelube period and followed by-

1

| a warmup period prior to loading.
| 1

3. A modified DG start involving idling
'

and gradual acceleration to
synchronous speed may be used for this-

SR as recommended by the manufacturer.
|

- When modified start proceduras are not
used, the time, voltage, and frequency'

tolerances of SR 3.8.1.7 must be met.
...........................................

I

'3870 ' Verify each DG starts from standby As specified in-
conditions and achieves steady state Table 3.8.1-1

|. voltage E6M9 Y and s 4580 V and frequency
2: 58.8 Hz and s 61.2 Hz.

(continued)4

-

-

AmendmentNo.JH|CLINTON 3.0-4
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5 of 10
Pcg*C S:urcss-Operating

-

A
3.8.1

SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY

SR 3.8.1.7 --------------- ---NOTE------------------
All DG starts may be precede.d by an engine
prelube period.
............__.__.....____.__..:...__.....

Verify each DG starts from. standby 184 days
3870 condition and achieves, in s 12 seconds,

voltage ar8M6 V and s 4580 V and frequency
:t: 58.8 Hz and s 61.2 Hz.

.

SR 3.8.1.8 ------------------NOTE--------------------
This Surveillance shall not be performed in -

| MODE 1 or 2. However, credit may be taken
| for unplanned events that satisfy this SR.
| __.___.. ...........___...........____.___

Verify automatic and manual transfer of 18 months
unit power supply from the normal offsite
circuit to the alternate offsite circuit.

;

I
.

SR 3.8.1.9 -----------------NOTES--------------------
1. This Surveillance shall not be

performed in MODE 1 or 2. However,
[

credit may be taken for unplanned,

I events that satisfy this SR.

2. If performed with DG synchronized with
offsite powe' , it shall be performedr

,
at a power factor s 0.9.

1 ..........................................

Verify each DG rejects a load greater than 18 months
or equal to its associated single largest
post accident load and following load
rejection, the engine speed is maintained

'less than nominal plus 75% of the
difference between nominal speed and the
overspeed trip setpoint or 15% above
nominal, whichever is lower.

:

(continued)
' .-

CLINTON 3.8-6 Amendment No. Aff

.
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.

AC Sources-Operating )
3.8.1

| SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY
'

|

SR 3.8.1.11 -------------------NOTES-------------------
1. 'All DG starts may be preceded by an' .

Iengine prelube period.

2. This Surveillance shall not be
performed in MODE 1, 2, or 3. |
However, credit may be taken for :

! unplanned . events that satisfy this SR.
,

.
;__ ...........__...........__..............

I1 .

Verify on an actual or simulated loss of 18 months
offsite poder signal:

a. De-energization of emergency buses; ,

1
b. Load shedding from emergency buses for

Divisions I and 2; and

c. DG auto-starts from standby condition
and:

i

! 1. energizes permanently connected
loads in s 12 seconds,

2. energizes auto connected shutdown
| loads,

'l

3g10 3. maintains steady state voltage !
'

arSM6 V and :s| 4580 V,'

,
*

1

. 4. maintains steady state frequency
a 58.8 Hz and s 61.2 Hz, and

|
| S. supplies permanently connected and

. auto-connected shutdown loads for
| 2 5 minutes.
!

! (continued)
.

:

i

:

CLINTON 3.8-8 Amendment No. pJ
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AC S:urces--Operating
. 3.8.1
|

.

:

! SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQlENCY

-
,

: SR 3.8.1.12 -------------------NOTES-------------------
1. All DG starts may be preceded by an j-

engine prelube period.
.

2. This Surveillance shall not be'

: performed in H00E 1 or 2. However,
credit may be taken for unplanned 1-

'

events.that satisfy'this SR.
...........................................

i
'

Verify on an actual or simulated Emergency 18 months
4

Core Cooling System (ECCS) initiation ,

signal each DG auto-starts from standby
condition and: ,

a. In s 12 seconds after auto-start and '3870 - '

during tests, achieves voltage a:
V and sg4580,V;

b. In s 12 seconds after auto-start and
during tests, achieves frequency
a: 58.8 Hz and s 61.2 Hz; and -

c. Operates for a: 5 minutes.

SR 3.8.1.13 r-----------------NOTE--------------------
This Surveillance shall not be performed in
MODE 1, 2, or 3. However, credit may be
taken for unplanned events that satisfy
this SR. .

..........................................

Verify each DG's automatic trips are 18 months
bypassed on an actual or simulated ECCS
initiation signal except:

a. Engine overspeed;
.

b. Generator differential current; and ;

c. Overcrank for DG 1A and DG 18.
I

(continued)
: ,

CLINTON 3.6-9 Amendment No. 95'
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J
|-

AC Sources-Op,erating |
'

3.8.1 |

1 <

'}i;

SURVEILLANCE REQUIREMENTS (continued) -

,

*

SURVEILLANCE FREQUENCY, |
J

|
,

SR 3.8.1.14 -------------------NOTES-------------------

| 1. Momentary transients outside the load -
{ and power factor ranges do not
; invalidate this test.
.

j 2. This Surveillance shall not be
; performed in MODE 1 or 2. However,
! credit may be taken for unplanned

'

| events that satisfy this SR.
. ............................................

.

I Verify each DG operating at a power factor 18 months -

| s 0.9 operates for = 24 hours:
;

i a. For a 2 hours loaded a 4256 kW for DG
i 1A, a 4263 kW for DG 18, and a 2420 kW
j for DG.1C; and
i s

b. For the remaining hours of.the test*
.

j loaded a 3869 kW for DG 1A, a 3875 kW-

.

for DG 18, and a 2200 kW for DG IC.
1 |

-

? |

SR 3.8.1.15 ------------------NOTES------------------- |

1. This surveillance shall be performed
within 5 minutes of shutting down the
DG after the DG has operated = 1 hour
loaded a 3869 kW for DG 1A, a 3875 kW
for DG 1B, and a 2200 kW for DG IC.

- Momentary transients outside of the
load range do not invalidate this
test.

~

2. All DG starts may be preceded by an
engine prelube period.

...........................................

3870 . Verify each DG starts and achieves, in 18 months
s 12 seconds, voltage ar99# V and s 4580 V
and frequency = 58.8 Hz and s 61.2 Hz.-

(continued)-

_-

CLINTON 3.8'10 Amendment No..IHF
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,

AC Sources-Operating
. 3.8.1-

!

..

SURVEILLANCE REQUIREMENTS (continued)
*

SURVEILLANCE FREQUENCY

SR 3.8.1.19 -------------------NOTES-------------------
|1. All DG starts say be preceded by an

engine prelube period.

2. This Surveillance shall not be
performed in MODE 1, 2, or 3.
However, credit may be taken for
unplanned events that satisfy this SR.

-

...........................................

Verify, on an actual or simulated loss 'of 18 months
offsite power signal in conjunction with an ,

,

actual or simulated ECCS initiation signal: .

a. De-energization of emergency buses;

b. Load shedding from emergency buses for
Divisions 1,and 2; and

c. DG auto-starts from standby condition
and:

1. energizes permanently connected
loads in s 12 seconds, !

2. energizes auto-connected eir.orgency
loads,

3870 3. a.chievds steady state voltage
E 8 M 6 V and s 4580 V,

,

1

4. achieves, steady state frequency
a 58.8 Hz and s 61.2 Hz, and

5. supplies permanently connected and
- auto-connected emergency loads for

a 5 minutes.

(continued) |-

\
~

(

|
- i

CLINTON 3.8-13 Amendment No. 98'
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4

E dourcai-Opsrating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)
-, . . . '

SURVEILLANCE FREQUENCY

SR 3.8.1.20 -------------------NOTE--------------------
All DG starts may be preceded by an engine
prelube period.
............ . ......................... ..

Verify, when started simultaneously from 10 years ;

standby condition. each_DG achieves, inyg7o)
__

s 12 seconds, voltage FW40 V and s 4580 V
and frequency 2: 58.8 Hz and s 61.2 Hz.

, ,

.

1

!

s

.

I

1

|

|
|
l
|

.

)

,
-

.

'
l
i

- I
-

i
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, .

~

E0P Inst'rurentaticn
'

i
B 3.3.8.1 ,

,

. B 3.'3 INSTRUMENTATION (

j B 3.3.8.1 Loss of' Power (LOP) Instrumentation

;

; BASES
'

:

h CKGROUND Successful operation of the required' safety functions of t.he
! Emergency Core Cooling Systems (ECCS) is dependent upon the

availaibility of adequate power sources for energizing the2

various components such as pump motors, motor operated
valves, and the associated control components. ~The LOP,

instrumentation monitors the 4.16'kV emergency buses.
~

,

'

.

Offsite power is the preferred source of power for the
4.16 kV emerge'ncy buses. If the monitors determine that .

i insufficient power is available, the buses are disconnected
j from the offsite power sources and connected to the onsit'e,

'

~

i diesel generator (DG) power sources. ,

!

| Each 4.16 kV emergency bus has its own independent ' LOP
; instrumentation and associated trip logic. The voltage for
-| the Division 1, 2, and 3 buses is monitored at two levels,
j which .can be considered .as two different undervoltage
j functions: loss of. voltage and degraded voltage.
!

.

The LOP instrumentation causes various bus transfers and )
|
j disconnects. Each Division 1 and 2. emergency bus Loss of - -

!
Voltage Function is monitored by two undervoltage relays on

j the emergency bus and two undervoltage' relays on each of the -

two offsite power sources. The outputs of these relays are-*

;

!
arranged in a two-out-of-two taken three times logic i

'

configuration._ Each of these relays is an inverse time _,

!

|
delay rel uun n1a v m on rv cy,

.

! o e Func n.is- tored by un rvol.

i a for ac e ency bi whose ou ts ar arrap

a o-o of-two ogic c guration he.ou' * aFA d.

! [
| ate nute + = time A v *al av at 11 he Division 3

emergency bus Loss of Voltage Function is. monitored by,

' -
(continued)

!

i

4

.

!

I

i
i

!
i -

! CLINTON B 3.3-222 Revision No. 1-1
4

i
___-_ - - - _ _____ __ , _ - - .,-



- - _ - - . ~ _ _ . . - _ - . . - . . - - .

Attachment 5 to U-602657, LS-94-013
, .

Page 3 of 14
'> y y

,

con 2 sossegot 3sh%h a15isn / OI ed$yencfogg 6y, cad
'

' *

f LOP instrumentation Ion s's are4bw e ade.I *

eac4 e coe $ 3.3.8.1 -

dEP e. re er
', "

ksc Mpts are [a
!

ten ed in e. 4 wo leje m wu om"
d as j 6 to ske My ay Qef y,

~.
i i ggggg - ^- p,

).

! .

.

BACKGROUND
four undervoltage relays whose outputs aie arranged in a j

:
- - N * mut J at

! (continued) one-out-of,two taken twice logic configuratie
93- Hof this 1611c inputs. to a time delay relay.Q- rproivt.

!

{
ncy Ws Degr ea von.a .runc;1 1s- sito yo

i

rvo age re with e outp cont sa ngsd f;

re ut-of- ree log configu ion. he tput t ,[
;

c inou to a ti delav av /
j ,

i
-

| APPLICABLE The LOP instrumentation 'is' required for the Engineered .-

SAFETYANALdES, Safety Features to function in any accident with a loss of
offsite wnter. The required channels of LOP instrumentation

j LCO, and
i APPLICABILITY ensure tiat the ECCS and other assumed systems powered from

the bGs provide plant grotection in the event of any of!the'

analyzed accidents in teferences 2, 3, and 4 in which a loss
-

. -

of offsite powe.r is assumed. The' initiation of the DGs on
.

. loss of offsite power, arid subsequent. initiation of.the-:

| ECCS, ensure that the fuel peak claddii@ temperature remains
-

! below the ' limits of 10 CFR 50.46.
|

Accident analyses' credit the loading of the DG based on the -
'

loss of offsite power during. a loss of coolant accident
-

(LOCA). The diesel starting ahd loading times have been .,

included in the dela'y time associated with each safety .

system component requiring DG supplied power following a
loss of offsite power. ,

--

The LOP instrumentation satisfies Criterion 3 of the NRC
Policy . Statement. ,

.

The OPERABILITY of the LOP instrumentation is dependent upon .

the OPERABILITY of the individus1 instrumentation channel-

Functions specified in Table 3.3.8.1-1. Ea'ch Function must
have a required number of OPERABLE channels per 4.16 kV
emergency bus! with their setpoints within the specified
A11'owable Values. A channel is. inoperable if its actual
t' ip setpoint is not within its, required Allowable *Value.r
The actual .setpoint is calibrated consistent with applicable.

setpoint methodology assumptions.

The Allowable. Values are:specifIed' for each Function in the
Table. Nominal trip setpoints are specified in the setpoint
calculations. The nominal setpoints are selected to ensure
that the setpoint does not exceed the Allowable.- Value
between CHANNEL CALIBRATIONS. Operation with a trip
setpoint less conservative than the nominal trip setpoint,

(continued)--

T
~

l

CLINTON 8 3.3-223 Revision No. 1-1
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.- .

!

INSERT for TS Bases at page B 3.3-223
r .

Prior to Release for Operations (RFO) of the associated plant modification (i.e.,
modification AP-027 for Division 1 or AP-028 for Division 2 ), each Division I and
Division 2 emergency bus Degraded Voltage Function is monitored by two undervoltage
relays for each emergency bus whose outputs are arranged in a two-out-of-two logic

3 configuration. The output of this logic inputs to a time delay relay for each emergency
,

bus (Ref.1). Prior to RFO of modification AP-029, the Division 3 emergency bus !

Degraded Voltage Function is monitored by one undervoltage relay with three output.

contacts arranged in a three-out-of-three logic configuration. The output of this logic
' inputs to a time delay relay. Following RFO of the associated plant modification, each
Division 1, Division 2, and Division 3 emergency bus Degraded Voltage Function is :
monitored by two undervoltage relays for each emergency bus whose outputs are +

arranged in a two-out-of-two logic configuration. The output of this logic inputs to a
,

'time delay relay for each emergency bus.

,

I

I

i

:

I

!
1

6

4

.

!

|

I



. ~ . - - -_- . _ ~ - . . - - - .

Attachment 5 to U-602657, LS-94-013
. .

Page 5 of 14
. .

a

LOP 7nstrumentation
i B 3.3.8.1

~) BASES
'

! .

! APPLICABLE
'

1.a. 1.b. 2.a. 2.b. 4.: 6 kV Eneraency Bus Undervoltaae-

| SAFETY ANALYSES, (Loss of Voltaae) (cont'nued). -

LCO, and<

| APPLICABILITY required equipment. The time delay specified for the
'

Divisions 1 and 2 4.16 kV Emergency Bus Loss of Voltage;

Functions corresponds to a voltage -at the 120-volt Basis
: trip setpoint of k 67 volts and s 97 volts. Lower voltage
i c.onditions will result in decreased trip times. The
; Division 3 4.16 kV Emegency. Bus Loss of Voltage Function
; 120-volt Basis trip setpoint is a 67 volts and s 78 volts.
i ~~

Six channels of 4.16 kV Emergency Bus Undervoltage (Loss of
Voltage) Function >er associated emergency bus for Divisions' *

; I and 2 and four ciangels for Division 3 are only required'

.

: 'to be OPERABLE when the associated DG is required to be
i. OPERABLE to ensure that no single instrument fail.ure can
: preclude the DG function. (Six channels input to ea'ch of
)' the Division 1 and Division 2 DGs and four channels input to

the Division 3 DG. Each of the six channels for Division 1:

!, and six channels for Division 2 is an inverse time delay'

,

i relay. Each of these time delays are considered to be
separate channels'. For Division 3 the Loss of Voltage

!. Function logic inputs to a single time delay relay. Thus,
only one time delay channel is associated with Division. 3.)i *

! Refer to LC0 3.8.1', "AC Sources-0perating," and LCO 3.8.2,
!- "AC Sources-Shutdown," for Applicability Bases for the DGs.,

1.'c. 1 .c. 2. .16 kV Emeraency Bus Undervoltaae-

1 (DearadEvoltaaerJ
'

A reduced. voltage condition on a' 4.16 kV emergency' bus-

indicates that while offsite power may not be completely-

; last to the respective emagency bus, power may be
i insufficient for starting large motors without risking
j damage to the motors that cou ,d disable the ECCS function.

.

Therefore, power supply to the bus is transferred from
offsite power to onsite DG power when the voltage on the bus

. *

drops below the Degraded Voltage Function Allowable Values
(degraded voltage. with a time delay). This ensures that
adequate power will be available to the required equipment.

The Bus Undervoltage Allowable Values are low enough to
prevent inadvertent power supply transfer, but high enough

IMSM7~- to ensure that sufficient power is available to the required

'9Y1N" Ii. !!1' T5 Ti Dii 55 able
'

. g-,

(continued)

'

.

CLINTON B 3.3-225 Revision No. 1-1
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,.

INSERT for TS Bases at page B 3.3-225 |
.I

P % f~ N e-

'

) As stated above, the purpose of this instrumentation is to ensure that sufficient power will -i

be available to support the ECCS function during a LOCA. During a LOCA, the ECCS I
and other safety systems will be initiated at the start of the event. This large loading of i
the safety buses results in a voltage transient of sufficient magnitude to start the degraded :

voltage timers. If the degraded voltage relays do not reset, which requires the voltage to !
be restored to a level above the relay reset setpoint, the bus undervoltage time delay '

relays will trip, resulting in bus transfer to the DGs. Thus, the relay reset (pick-up)
! setpoint must be high enough to ensure adequate voltage for the safety-related loads. I

( Prior to RFO of the corresponding plant modification (i.e., modification AP-027 for |
Division 1, AP-028 for Division 2, or AP-29 for Division 3), the Degraded Voltage '

Function Allowable Value specified is the allowable value for the relay dropout ::tpcin:. ;

I The A!!c=:b!: Value h= = 120 vc!: h=l: cf 2107.5 veh :nd c109 5 veh 'Ref. 5). .!r

Following RFO of the corresponding plant modification, the Degraded Voltage Function j
Allowable Values specified are is4he for the relay dropout and the relay reset ::pcir:. ;

Because the dropout and reset settings are not independently adjustable for the relays ;

utilized for the Degraded Voltage instrumentation prior to RFO of the associated ;

l: modification, only the dropout setting is applicable as explained in Table 3.3.3-1 by
'

footnote (a). The A!!c v 5!: Value h= = 120 veh h=!: cf 211108 veh:: d c!!!.82 = ;

ap::!f: d in IP C !: !: !rr 19 AN 19 (Ref. 5)- |

The Allowable Values to be used after RFO are as determined within IP Calculation 19-
./ AN-19 (Ref. 5). The basis for the reset Allowable Value upper limit is the avoidance of

;

shifting to the onsite source when the offsite source is acceptable as specified within ( ;

GDC 17. The basis for the reset Allowable Value lower limit is the minimum voltage
required to support the LOCA loads. The basis for the dropout Allowable Value upper
limit is the practical limit of the reset Allowable Value lower limit. The basis for the ) !
dropout Allowable Value lower limit ensures adequate voltage to start plant equipment
under non-LOCA loading conditions. Because of the voltage transient experienced at the
start of a LOCA, the specified Degraded Voltage drop-out Allowable Value lower limit
provides significant margin to the setting required to mitigate a LOCA. This value was,

L selected based on other licensing basis events descussed in USAR, Section 8.3.1.1.2 (Ref.

~ 1) and calculated in IP Calculation 19-AN-19.'
'

Y / % s ~ -

!

|

|

|

!
,

i |

!
| |

. ._ . _.. _ - _ _ _ . _ - 4
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.

.| LOP ~ Instrumentationj B 3.3.8.1
*

.

;

BASES.

"

! APPLICABLE 1. c. 1. c. 2, .16 k'V Emeraency Bus Undervoltaae
SAFETY ANALYSES, (DearadeDoltaae)qdontinued)4

- LCO,.and -

i APPLICABILITY Values are long enough to provide time for the offsite power,

.

supply to recover to normal voltages, but short enough to
-

) ensure that sdfficient' power is available to the required
; equipment. ( gggr Ai-

--

_

~
;

(> Two cliannels of 4.16 kV ' Emergency Bus Unde
1tage (Degraded

_

' -

Voltage). Function per associated emergene us for Divisions
1 and 2 and tir:: cirrre'- #~ at SS: 3 re only required, ||:

! 3to be OPERABLE when the associated DG is required to be
!

| /M3N OPERABLE to ensure that no single instrument failure'can*
*

i) preclude the DG function.. (Two. channels input to each of(i
the Division L t-f "t fSS: 2 60e and thr:: :h::: h-d

{
tre-4he-0444e4eh 3 DBSP The Degraded Voltage Function logic N

'
3

for each Divisich inputs to a single time delay relay.: .

Thus, only one time delay channel is associated with each
Division. ~ Refer'to LCO 3.8.1 and LCO 3.8.2 forJgSgg7~C j

{11 cab]i ity Bases for the'DGs. ww .

ACTIONS A Note has been pro'vided to modify the ACTIONS related to .
,

LOP instrumen' cation channels. Section 1.3, Completion J
Times, :pecf fies that once a Condition has been entered,

. -

subsequent divisions, subsystems, components, or var.iables-
-

expressed in the Condition discovered to be inoperable or
not within limits will not result .in separate entry into the
Condition. Section'1.3. also 'spe.cifies that Required Acti6ns
of the Condition continue to apply for each additional,

~

failure, with' Completion Times based on initial entry into .

the Condition. However, the Required Actions for inoperable~

. LOP instrumentation channels provide ' appropriate '
com>ensatory measures for separate inoperable channels. As
suci, a Note has been provided that allows separate .
Condition entry for each inoperable LOP instrumentation-.

channel.
~

ena A.1 ]
With onior more channels of a Function inoperable, the.

~

Function may not be capable of performing the intended .thefunction. Therefore, only I hour is allowed to restore
(continued)

.

CLINTON B 3.3-226 Revision No. 1-1

!



. - - _

Attachm:nt 5 to U-602657, LS-94-013.. .

Pags 8 of 14. *

INSERT A for TS Bases at page B 3.3-226

(except 3 channels ar+ equired for Division 3 prior to RFO of modification AP-029 )

.

INSERT B for TS Bases at page B 3.3-226

(except that 3 channels input to the Division 3 DG prior to RFO of modification AP-029)

INSERT C for TS Bases at page B 3.3-226

Footnotes (a), and (b), and (c) to Table 3.3.8.1-1 identifye* plain that the TS changes are
not effective untilupon RFO of the corresponding plant modification. The planned
modifications are: AP-027 for Division 1, AP-028 for Division 2, and AP-029 for
Division 3.
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LOP Instrumsntation
B 3.3.8.1

BASES --

( d A.Q ) Qt,,,,py,f4,g,g,,, (_- -. = ,

an
9contTnuedACTIONS

finoperable channel to OPERABLE status. If the inoperable
channel cannot be restored t'o OPERABLE status within the'
allowable out of service time,'the channel au h -i M _t
the tripped condition per Required Action A.1 ac ng um~

inoperable channel in trip would conservative 1 ompensate

Thus, f.tr.;t:e f it is not desired to place th. continue..rMfffAL for t inoperability and allow operation to
e channel in41

Kple.g.,7s in the case where placing the channel in trip
.

would result in a DG initiation)nCondition 8 must be
' entered and.its Required Action taxen. 'hwgr3 -

The Complation Time is intended to allow the operator tJme
evaluate _a re air anv discovered _inonarmhn 4+1 - ,-

4=neue comblo ion _ mes_4e*lece~ptable because st45nimizer
a' lowhir timeTor restoraT. ion or^ sripping or --

-

channels.
,.

4 MS M C.
U .

,

N If any Required Action and associated Completion Time is not
met, the associated Function'may not be capable of .

>erfoming.the ~ intended ~ function. Therefore, the associated-

M(s) are declared inoperable 'immediately. This requires,

entry into applicable Conditions 'and Required Actions.of
- - LC0 3.8.1 and LCO 3.8.2, which provide appropriate' actions

for the inoperable DG(s). .

' SURVEILLANCE As noted'at the beginning of the SRs, the SRs'for each LOP
REQUIREMENTS Instrumentation Function are located in the SRs column of

Table 3.3.8.1-1.

The Surveillances are modified by a Note to indicate that -

when a channel is placed in an inoperable status solely for
performa' ce of required Surve111ancies', entry into associated .n
Conditions and Required Actions may be delayed for up to
6 hours provided the associated Function maintains DG

~

initiation capability. Upon completion of the Surveillance,.

or expiration of the' 6 hour allowance, the channel must be
returned to OPERABLE status or the applicable Conditi'on
entered and Required Actions taken.

;

(continued)

Y

CLINTON B 3.3-227 Revision No. 1-1
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i

4
4

i
i

j . INSERT A for TS Bases at page B 3.3-227 ;
I

!
,

i
However, for Degraded Voltage Functions, placing the inoperable channel in trip may not
conservatively compensate for the inoperability. Because of the assumptions used in the
setpoint calculations, the setpoint for the remaining OPERABLE channel (s) may not .

ensure reset of the relay within the required voltage range. As a result, operation with an
~

4 inoperable Degraded Voltage channel (s) in trip is limited to 7 days. !

;

t
.

I

INSERT B for TS Bases at page B 3.3-227t.

;

: l
i. or if the inoperable channel (s) is not restored to operable status within the allowable out !

of service time
'

!~ t

.

..

INSERT C for TS Bases at page B 3.3-227 .
:

'

' Required Action A.2 is modified by a Note which states that the Required Action is only |
applicable for Functions 1.c,1.d,1.e,2.c, and 2.d, and 2.e following RFO of the

1

corresponding plant modification (i.e., modification AP-027, AP-028, or - AP-029). The [;

[~ - 7-day limitation is imposed as a result of assumptions associated with the setpoint

| calculations for the modified Degraded Voltage Function instrumentation. ;

!

:
4

:
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|

i
'

' LOP Instrumentation |'

;. B 3.3.8.1 :
.

'

:
! .

,

'

! 8ASES .)
.. .

S RV LLAN SR- 3.3.8.1.1 7 Aj, y 93 g ggg
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SR 3.3.8.1.2.
JA CHANNEL FUNCTIONAL TEST is performed on each required

channel to ensure that.the entire channel will perform the
intended function. .For Series Functions, a separate CHANNEL
FUNCTIONAL TEST is not required for each Function, provided j

each Function is tested.

'Any setpoint adjustment 'shall be consistent with the
assumptions of the current plant specific setpoint
methodology.

The Frequency of 31 days is based on plant operating'
experience with regard to channel OPERABILITY that
demonstrates that failure in any 31 day interval is rare.

(continued)

_
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.

LOP Instrumentation
B 3.3.8.1.

,

i

8ASES,.

i -

.!
,

SURVEILLANCE SR 3.3.8.1.3 i4
'

REQUIREMENTS
'

(continued) A CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. This test verifies the channel
responds to the measured parameter within the necessary
range and accuracy. CHANNEL CALIBRATION leaves the channel-

adjusted to &ccount for instrument drifts between successive
calibrations consistent with.the plant specific setpoint ,

methodology.

The Fr'equency is based on the assumption of the magnitude of*

equipment drift in the setpoint analysis. ,

i

.

.

SR 3.3.4.1.4 .

'

- The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the |
OPERABILITY of the required actuation logic for a specific
channel. The system functional testing performed.in
LC0 3.8.1 and LCO. 3.8.2 overlaps this Surveillance to
provide complete testing of. the assumed safety functions.

The 18 month Frequency is based on the need to perform this
Surveillance und.er the conditions that apply during a plants

' ' , outage and the potential for an unplanned transient if the
Surveillance were performed-with the reactor at power.
Operating experience has shown these components usually pass
the Surveillance when performed at'the 18 month Frequency.

~

REFERENCES 1. USAR, Section 8.3.1.1.2.
,

.
.

2. USAR, Section 5.2.2.~

3. USAR, Section 6.3.3. - - - -

I|(5. 2[ CA|cgIden-4. USAR, Chapter 15. w
4-

.

.

.
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j

AC Sources-Operating i.

B 3.8.1
, . . . .

'

BASES (continued)*

SURVEILLANCE -The AC sou'rces are designed to permit inspection and I

REQUIREMENTS testing of all important areas and features, especially
those.that have a standby function, in accordance with .

10 CFR 50, GDC 18. (Ref. 8). Periodic component tests are
supplemented'by extensive functional tests during refueling_

outages under simulated accident conditions. The SRs for
demonstrating the OPERABILITY of the DGs are in accordance
with the recommendations of Regulatory Guide 1.9 (Ref. 3),
Regulatory Guide 1.108 (Ref. 9), and Regulatory Guide 1.137-

(Ref. 10).
Where the SRs discussed herein specify voltage and frequency-
tolerances. .the minimum and maximum steady state output'

oltages of"9MC V and 4580 V respectively, are equal to
10% of the nominal 4160 V output voltage. The specified

minimum and maximum frequencies of the DG is 58.8 Hz and
7N *aA + 61.2 Hz, respectively, are equal to i 2% of the 60 Hz

- -
r- nominal frequency. The' specified steady state voltage and

frequency ranges are derived from t c andations civen
in _ Regulatory _Gu'ide 1.9 (Ref.' 3). NowevtffAe m/Almum

t Was gc.rease.4 to e.asiAP4 #dA$4&kt Vehjt. h ).Wigr* *88 sa ety.relatea /..As de/n9 a DB A (A 9 ty-T ** -
3.8.1.1 - -- - - - v _

.

This'SR ensures ' proper circuit continuity for the offsite AC
electrical power supply to the onsite distribution network
and availability of offsite AC electrical power. The. breaker
alignment verifies that each breaker is in its correct
position to e.nsure that distribution buses and loads are,

**

connected to their preferred power source and that
a>propriate independence of offsite circuits is maintained.
Tie 7 day Frequency is adequate since breaker position is
not likely to change without the operator being aware of it* ,

and because its. status .is displayed in the control room. j

i

SR 3.8~.1.2 and SR 3.8.1.7

These SRs help to ensure the availability of the standby
electrical power supply to mitigate DBAs and transients and
maintain the unit in'a safe shutdown condition.,

(continued)

)
.
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AC Sources--Operating7

:

! B 3.8.1

~ ~ '

BASES ,

SURVEILLANCE Diesel Generator Test Schedule (conti.nued)
REQUIREMENTS A test interval in excess of 7 days (or 31 days, as

appropriate) constitutes a failure to meet SRs and results
in the associated DG being declared inoperable. It does
not, however,-constitute a valid test or failure of the DG,-

and any consecutive test count is not reset.
.

REF'ERENCES 1. 10 CFR 50, Appendix A, GDC 17...

*

2. USAR, Chapter 8. j

3. Regtglatory Guide 1.9.

4. USAR, Chapter 6.

5. USAR, Chapter 15.
,

6. ' Regulatory Guide 1.93.
I

7. Generic Letter 84-15, July 2,1984. ]
''

8. 10 CFR 50, Appendix A, GDC 18.

9. Regulatory Guide 1.108.

10. Regulatory Guide 1.137. .

11. ANSI C84.1, 1982.'

12. NUMARC 87-00, Revision 1, August 1991.'

IEEE Standard 308.gy, fh(d|ab'on li'AN-II |' 13..

~

.

.
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