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e nominal setpoints are ::ue;ﬁi on considerations other than this

statistical setpoint study. The relay setting tolerances are based
x :;'-.sz such consideratic as '.: is setpoint study and the ease of

ration. For "‘t‘ purposes of this calculation, the tolerances
are developed, based on verbal input from CPSES personnel. The
incorporation of these tolerances into the dm'-)pr ate plant
documents is outside the scope of this calculation (see Section IV,)

1, the nominal undervoltage reuay setting
oltage is reduced from the actual bus
transformer by a factor of 60 (the P.T.

voltage by

a1 )
;'j...u.‘.

n Attachme < 1, the underfrequency relay setting is
o Py oy e ) ~ st § i AN Y g e e
| Channel Statistical Allowance

As defined in Section 4.2 of Reference 1, the channel statistical
s

.

aliowance is expressed as:
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whnere the relevant acrooyms wiil be defined below.

For the trip functions under consideration, the relays can be
quo.d_.:c as part of the rack. As described on page 192 of
Reference 1, for simple chinnels that have only a power supply, the
inclusion of an RCA term is not necessary. However, an allowance for
the settings of the relays will be included. Only the rack terms and
the uncertainty associated with the P.T, ratio are included in the
calculation of the CSA. Therefore, the definition of CSA relevant to
the UV/UF reactor trip functions is:

CSA = ((PEA)® +(RCA + RMIE +RCSA + RD)® + (RTE)2)1/2
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WHERE, for the UNDERVOLTAGE trip function:
PEA = Primary Element Accuracy

As noted in Attachment 3, the uncertainty associated with
the potential transformer is +0.3%. Th.xs, the P.T., ratio
may vary fram (0.997#60 =) 59,82 to (1.003%60 =) 60.18.
The nominal bus voltage is 6900 V; however, to
conservatively maximize the effect of the ratio
uncertainty, a bus voltage of 7200V is assumed. Therefore,
the relay woltage can vary from (7200V/59.82 =) 120.36V to
(7200V/60.18 =) 119,64V about the nominal value of 120V.
sertainty can be expressed as +0.36V, Given the
voltage span of 30V, the uncertainty becomes +1.2% span.

This I

Note that this uncertainty could be expressed as a "process
measurement accuracy" term; however, during a telephone
conversation on 1, ,5, 92, C. R. Tuley of Westinghouse
indicated that it was W practice to repre‘;ent this
uncertainty as a PEA. The o*‘e. on the final calculated
results is the same, regardless of how the uncertainty is
expressed.

RCA = rack calibration accuracy = +2.25% span

The relay calibration is confirmed as an integral part of
the rack. From Reference 1, the rack calibration tolerance
is defined as the accuracy to which the relay can be seot.
As alluded to earlier, conversations with CPSES personnel
indicated that a calibration accuracy of -+2% span would be
oconsidered .n:cep:.ame. A calibration accuracy of +2.25%
span is selected in order to maximize the allowable
calibration "043:'(1'1ce, while ensure the RMTE allowance can
be incorporated into the rack uncertainty total which form
the basi :;::' the current plant Technical Spec,. lcations.
For the W relay, the lower setpoint tolerance would

become

+2.25% (Naminal setting - lowest tolerance)/span +
100%

+2.25% = (B0.5V - %xV)/30V #100%
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Therefore, for the UNDERFREQUENCY reactor trip function,
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= 1.44% span for the UV trip function. (PEA is only
non-zero term)
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JuYotaswestinghouse (enc) *

Wiove«TU/E07 (enc)
RCamp=TV/CO7
Mylee=TU/CO7

TV OFfice=ied/?
ARNS-TUROS6

LYeager J/E1)

D8toasi treat-TV
ORayoersen-TU/EL
CeCreamer=TU/EQY (enc)
D0synes-TU/ECY
CClovert-Westinghouse (enc)

Me, J. L., Vota, Project Maosger

westiaghouss Nuclesr Esergy Systems July 27, 1988
P.O. Bom 358 J.0.No. 18081
Pittsburgn, PA 15230 SWWe 0207

No Response Reguired
STATISTICAL SETPQINT STUDY INFORMATION REQUESY

COMANCHE PEAK STEAM ELECTRIC STATION - UNIT 1
TV _LLECTRIC

-

Westiaghouse Blectric Corperaticn (WEC) Letter WPT-9570, daced Jaowary 12,
1988, requested statistical setpoint study ioformation for verious.
iostrument chsnnels. The sajer concerns wvere to verify that the original
tragsmitters shipped were ionstalled and to identify any uscerceinties
associated with the performance of colorimetrics (flov and power) apnd the

Accuracies associated with Llhe equipmant used to calibrste the trsosmitters
A0d TACkS.

Stone & Webstar Ecgineering Corporation (SWEC) has 1dentified the tag vos,
afsociated with the Lastrusent channeis from Attachment [] of WPT-9%70.

Attacoed are the cospieted [ostrusent Channsl [oput dats sheets for your
uke.

for calibrating equipment accuracies & | to | ratio (accuracy of calibratinog
equipsant to accuracy of (ostrusast being calibracted) (s being used to
calidrata the transmitters aad rack sounted cards at the Comanche Pesk site.

If you have eny questiocs, please cootact Mr. R. L. Poltrice at (8&17)
SE9-0854, .
/7 //
%:7 //
Prdject Engineet
J/
Enclosuraes
MOK:vre




CPSES Protective Relay Settingy

6. 9KV Nerval Ruses

19 Undervo!tage relays and tine delay relave for raactor trip,

€. 19,1 Coderveltage relays, dovicas i7«l/1lAl, 27«1/1A2. e/l

el/lab, 27=0/2A0, 1717202, 317=1/243, 27«1/244

G.E. Model F12%MCVI3ALIA,

Rated 120V, &0 Na, drepout range 70+100V
One single phase ralay per bus

P. T, Racie 7200/120

fatting of Ralays:
Dropovt voltags = BO.AY (B0.07V te #4.33V)

-

Time delav relays, devices .7<1T/1Al, 217177142, 17=1T/71A3,
AT=1T/0A6, 27-0T/2AL, 17=1T/2A2, 27«1T/2A3, 17«1T/2A4

Syracuse, Nodel FPTRO0300, Q0.1«1.0 sec., 1198 V.A

Setting of Relays:
1ime secting = 0.3 ree. (O 0

(V.& 2se., to Q

-
N

iU Underfrequancy relays end “iss delay ralays T reactor itip.

«.20.1 Undarfrequency telays, devices 817141, 81/1A2, 1A, 81/14A4,
BL/2AL, B1/2A2, / 81/2A¢

wedtinghouse tvee K underfrequency realay, Style #6713287A19
vithout time delav.

Raied 120V at 60 N2

Frequancy range 35 to 3%

sseting of Ralays:
regquancy setting - 37.3

Time delav relaye, dovicer
Syrecuse Model IPTRO0IO0, O0.1«1.0 sec., 118 T.0.7

giifgg‘ of Ralays:
; seteing =« 0.1 see. (0.09 sec. to 0.1}

® Sen Tech. Spece. Section 4,).1.1 and 4.3,.1.2 for surveillencs
roquivenesta,

Revision §
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Pe
4. Potential Transformers

B.

A;~uracy Class

Ratio
TYpe

Manufacturer
Insulation
Thermal Rating

ulse Ievel -« full wave

T e

yrrent Transformers

Type

Manufacturer

Insulation

Mechanical Limit « Ampores

impulse Lavel - Full Wave

Accuracy cClassification

Gibbs & HLll, Ive.
Specification No. 2323-E8-.8
Revision 1 ’ AL
Shooc 6 of 9

e s

DATE

7200-120V

JMV~5

G.E.

Butyl-Molded

1000VA with 3%5°c ambient

98KV

W,X,¥,2 =

 MC1S-AL & MCS-21

1IE

_Epoxy

same as raaker

OSKV

see Table Sheet 7




TW ELECTRIC REACTOR ENGINEERING CALCULATION SHEET

Calc. No. XE-T? |, Rev.
Eheet AS,
Originator Date

Reviewvelrl pvate




1D:8178970963 JAN 15'92  10:58.MNe.009 P.0S

B
JaB0 MO VR Y P B @LIsTe

Tabls & KX~ TR PO~ O
Slandare Aconrasay Class (or o Eom
Meots. g Pervios and Correspandiag Limaw of fay A2 7
ranaformor Correetior Fasaor
0.0 to 1.0 Pereent Power Footor of Meterea Load, Lugring

Vorage | TR ST | AN OF e 4
AL 0 @ (10 Percaw
D vatt] nalea Vaelage) AL VOO Pereens Haled Lurtent L4 10 evewnt Hatas § sterent
-l ey
e M Minmem Mimmum Matimum {imimnum gt e
¥} )29 e X 07 e or
X | ). X8 0004 ax VA% | 018
3

0 8A8 il R L V13 L] | O34

———————— J—————————

CV ar cut e e naierneTs (e | UD DETORRL TRLe SUTTent W BMe BDESS AL LRS CUITETL SarTestena My a Lhe Tl - e AR
CUrTEO RN (eeier,

5.3 Btandard Accuracy Clumses. Sinndar

SLOUTACY CIRAANS (HTHILA Gl LTAARIGIINA? CAFFee LY LIPS
‘acthe 1 AWANDUNSL ACTUTREY I N - .

shown 10 1'abie & ACCUriey whiva siiittneel Asateiessss
8.4 [Jmiting Veluoe of Rauo Correciion e | ¢ e 0 unad G4

FYacior and Phase Aogle for Siandard Ace Contingons thermalcurrent  ratnp fuctor
curacy Classes. The limiung vaiuss ol NCH perd ot 0T Anmbaend sir (emperature (e b
must Do Lthe same as thase for 7CF (ace 5.2). For 7) Nhort-tiane mechnoal current rating and
Any known vaive of HCF for & given Lrenalormor ShArL-UMe Lherms vurfent rating (are 8.68)

the Lmuting valuest of angre derivea (rom ths ex.

prassien in 8.2) are mven hy: 3.2 Standard Hurdors. Standani hurdens lor

eurrent transformers with it A reied secomiary

Fur voilage \ransiormiern current snall hnve resmistance and inductance A
Y o 2600 (7 CF - RCEF) arthing Lo Pabie |
2) For current trerstormerna 3.4 Aumignment of Accurucy Havinge for
2000 (RO =TCH Metering SBervice
nwineh TOF ta takon as the manimum ana mim 0.3.1 A current irangioemer (nr mstewving ser
NUM YRIUEGS givon iy L ahiet ' tnec1igd » ik il i . ‘
curacy olnms. WHARSSS TGS FIPR v
THOsS TRIBLIANE ATE CONVEMENLIY RHIDWIL NrR)Y HE. LIhC invuiady wnw NIRRT WY R CUrreni
icatly 1: ¥ig 2 for current ana in Fy P oyoitage i : 9 T
ansiormenrs. st
4.3.2 el Secondury or Alaltyde hadm
rrent Faunisiurmer Accurut inting ne
8. Curront Transformers MACIAR ACTUERCY Pation dpphies e e fall secon
fary wirsthing, unioss olhivtwise speciied
8.1 Terme in Which Ratings Bhall be kx- .4 Acsuracy Classos for Nelaying. A cur:
presand. The raling of a current Lransinrmer el tenaxlonmgr lor fulaying service shulil ho v
I."\“u \n‘ﬁuce' S8 BN Arcuracy ralng weenrting o 8.4.1
1) Rasie impuise inmaislon evel 1n erine ol 8.4.1 fonin for (etawap Atvamcey Claeaes. A
full wave 1084 voilage (see ables 7 ana M) reluying necurney claws annii Be dessnaisg by two
%) Nmmmt Sysiam YOILART, OF MAaximuin sys svintiasin Lhat etieruvely tasenbo (he sltuddy alale
wm voitage (see T'ubiox 7 and ¥ Wrinrmunee na (ollows

Thie W irue of Pregm wiibn (ke mnge & the stendary axtinntien L, Classabwe s n

oty WOS CUPTONL Lransiormers i wined e lenkage




