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FoR A NenN-1D&EaAl ConDiTion T = T2 +I3 S: Ea= Es
Ein ¢ R4 !
k(g K

P3iug TuSylATioN FES S TANCE FRom CALCULATION (?EF.zl)
FoR RockKBESTE S CABLE AND A TYPICAL CARLE LENGTH

OF 488 FT. (SEE LT-460, PAGE®*S)

- %1300 MEGOHMS _ 2.66 ML
488 FT -

*SALculgrey TR/ (REF. *)) 18 EXPRESSED oN A CoNDUCTeR
FooT BASIS BETWEEN ConDUCTOR £ SHEATH ., THE IR
BETWEEN Two Ti§NAL ConDucTo®s HAS T™wWo PATHS

* ConbueTor To SKEATH To ConbucTer ( C-S-)

* ConDucToR To ComwDucTer PiregeTLyY (¢-c)
TOTAL LEAKAGE (TRe)) BETWEEN ConbDucTeRs 18 EAPPESSEL
ASTHE JIUM oF THe RES(STANCES(C 5-¢)%(¢-C) Conn-
ECTED 14 PapaLLEL I’R(z)rztxg 21% $ TR T ?R o
Fe® THE ABcvE EAMMPLE = TR = 2.66 MEGods = RL

ASSYMINE TRANS MTTER CurpenT (T2) To BE 4.0 mae

= n PR .. 337 YoLuT
ER= zs‘o+ 250 + | 1,¢c26& 4 o

- S.75x0® ZekoRio
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STONE B WESSTER ENGINEERING CORPORATION
CALCULATION SHEET

A0
CALCULATION IDENTIFICATION NUMBER
J.0.0R W 0.NO DIVISION © GROUP | CALGULATION NO. |OPTIONAL TASK CODE| PacE S
o348 Ic(B) o7 N/A
E . e
Ta = <A = 22 - 0.0141X:0 " = 0.0141ma_

Re 24660 Kio>

T = T24T3=40%.0147 ma_

e & A -
ﬁoazkc?: I;$7—xlco= .o_‘zﬁ_‘x[oo: 6-37%
= '

ASIUMI NG TRANS MTTER LUrRRENT (T2) To BE Ze.0 Was

. , £4Q
EA= : = 1 = ZS5VelLTs
250 & 230 41 lel424
LTEXL0S 24460 Ko
—_l = ......_3_5__._.~
2 bbo K0

> -3 ‘2o
= ©.0/32 Xle = C.0o/F8 ma.

T = Z20.0%0/i32 = 29.¢/32 me—

oy ECRR = 81329 s20 = .06k I
2o
Tie FPepcenT ERROE In SIGNAL DvE To
FoR THE TYPICAL CASE S|
CABRLE LeENgTy 488 FT - FockB&sTes
Re 2.66 MzsgoerHms
% Epgor (T 4.0ma.  ©.37 Yo

% Eehdor @ 2ooma €.066 Yo
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STONE B WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A0S
CALCULATION IDENTIFICATION NUMBER
J.0.0R Ww.O NO DIVISION & GAROUP CALCULATION NC |OPTIONAL TASK CODE PAGE 6
|34 IB) e 7/ /A

THE ATTacHeED TABUWATION |DENTIFIES
AL TNSTRUNMEBNTS, N OR QUT OF THE CONTRMNMENT WHIGCH |éZ§
MAY Hive luaccuesdts DUE To DecRessSEtDd
NESULRTION RESISTANCE WHEN THE TEMPR EXCEEDS 200°F ' é

TWE TARWATCEON PrRoviDes Twe CAdne TYPE
CABLE LENGTH AND s ER2OR For. WWw AND Low
BND OF TRANOGWTITER. SDIGNAL .

UNLEsSS NoTED CTHERWI\SE 53—
AL % EReaRS WeRe CACWATED U\swa Twe
METWED USED FOR Tre ExAMpe v Tuis CREWATION.

REFERENCES /ITAAPUTS

gl
|
[. SWEC CALCULATION 16345/6- EE(B)-C84, Rav.

2. WESTINGHOUSE CeRP. IN STREWTIONS - 7300 SELRIES
TsolATOR § LopP PowEP SuPPLY (NLP) CABD - STYLE NoOS
2837A12G01 —» Go3 - SCHEMATIC DIRG, 283741213, SHT. |4

3, SWEC \NTEROFFICE CoRRESPoNDENCE ©F - 8 ~-88
JPCARTGR To R.PolTRine/J. Bukws CATTAcH. Ne.l)

4. SWEC INTEROFFICE CoRRESToNDENCE of 6-7 ~-88
G BRUIWNER To JR Burns ( ATTACH. No.2)
NoTE | COMPARES FAVORABLY WITH [00 MEGOHM YALUE
TVEBLSHED 'N FoSEMOVUNT PD3-2498 FoR MoDEL 3§53C
Nuclear QUALIFIED CondDu(T SEAL

&, CONAK CoRP. TEST REFoRT :.lPs -$85.2, APP. A TABLE §.1
NOTE: ONTHE *1LAwg & “16D-TP-T MULTIConDucToR
FEEDTHROUGH MOPELS, A FEw CowDulTeR TAIRS EXPER! -
ExED Low (< 1-MEGoHm ) IR READINGS DURING DBE
TESTING. AS TESTS PROGRESSED, THESE TR READINGS

YAR\ED CowSIDERABLY, mmuﬁuq Pos3|BLE SPLICE nnu‘n'\
AS EXPEL ENCED DuRinG SUPPLEMENTAL TESTING (SEcT. 6823,

SCE MoST ConPDUCToR FAIRS MAINTAINED HIGQH Iz YALVES

Puking DBE TESTIuG, AN AVERAGE oF THE FinalL *ip-TP-T

Mo PULE ?EA‘DNG.S ls USED (N "THIS QALCULATIoN ~-RCFER
To SHEET "4 1y ABovE TABLE 5.

¢ oKoW ITE Co., 1974 - ENGNEER ING DATA F4R CoPPER € ALUMIMUM

ConDUCTOR C.ABLE.S ~“TABLES (-3 % \~ 4,

T FLUID COMPONENTS INC, L1982 - MODEL 8-66MA MULTITOINT
LEVEL SENSORS -~ OPERATION 2 INSTALLATION MAXVAL ,
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER

J.0.OR W.0.NO
164 S

DIVISION & GROUP
Tc(w)

CALCULATION NO.
o7

QOPTICNAL TASK CODE
Nia

PAGE @A

I CONAK

10, WESTINGIHOWSE

12 COMBUSTION
ICE - |45

REFERENCES/ INPUTS (conT D)

Q R4AF CORP, INSTR.

CATALGL 214

ENGINEERING

MANUAL T-10432 REv2  8&-29-79

B8 CABLE PuLlL CARDS EOIZ52802, €0 1282512
EC 1352522 , EGI3BEL00Z ,EG 35246/ ANT EGIZS2622

LETTER WPT-9739 ,4 -\ -88
TEMPERATLRE SENSORS

ENSTRUCTION MANULARAILL
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

& 008
CALCULATION IDENTIFICATION NUMBER 2
J.0.0R WO.NO DIVISION & GROUP CALCULATION NO, |[OPTIONAL TASK CODE PAGE QB -
o245 1c(8) o1 N/ B
NOTE ! IT 1% ASSUMED =A™ CABLE LEARKAGE EFFECT

AT

D .49
10C

O.084
1CQ

”~

e

@ ™ /6,

THE HIGHEST
€. 49 PERILENT

£o

ARE NEGLIGIBLE FOR <4 -20 m&
(AND CARLE) LoCcATED
TAN ZOO0%F , BASIS! THIS CALLULATION

CONCLUSIONS NOTE TIHAT FOR ALL REQUIRED
INSTRUMENTS CARLE LEAKAGLE

NC~\JS|°N$

FRR THE 4 20 mA TRANSMITTERS,
L.01% mA ERAOA

s i
e.0i%e s =

PEARCENT SPAN OR | ESS
(T IMPALT ON CPSES SETRPOINTS
NEGLIGI\BLE .

PROVIDED ROLKBESTOS

22 A

X200 = .68 mA

INSTRUMENTS

IN ENVIRONMENTS LESS

IS NEGUIGIRLE
TEMPERATURES MUWLIH GLREATEZ THAmAN Z200°F

PERCENT ERROR AT 4 mA (PAGE g 18
AND AT 20O mA S ©.08% PERCEINT
For TRANSMITTERS Witk &4 -20 mA CuTPUT, THESE
ERAROAS TRANSLATE AS FOLLOWS

SPAN IS |emA AND

IN TERMSE OF PERCENT SPARN wilkw BE

0. 12% sPAN

B 220,

BE OMITTED FROM

THE CABLE LEAKAGE | RROR EQUIVALENT OF 012
1S CONSIDERQED VERY SMALL AND
IS CONS \DERED

INSTRUMENT CABLE 1S WLSED
(REF Mo, 1) SIGNAL LEOSSES ASSOUIATED WITH |NSTRUMENT
LOCATED 1N AN AZCIDENT ENVIRONMENT (MsLe ot LOCA)
ARE INSIWGNIFICANT AND MAY
LOGP ERROR CALLULATIONS.

OTHER CONCLCLUSI\ONS AS TABULATED oN PALES

INSTRIUMENT

A
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

& 5010 &8

CALCULATICN IDENTIFICATION NUMBER

J.O.OR W.O.NC DIVISICN & GROUP CALCULATION NC. |OPTIONAL TASK CODE PAGE 2

6245 1¢(B) oTi - N/A

XL. ADTiTionAL INSULATan Resistawce (TR) Losses

IN ADDiTion To THE IR®() oF THKE CABLE , THE FOlLLOWING
PEVICES LoNTRIBUTE Teo THE ToTAlL IR oF THE
INITEVMENT Loo®?.

[. CABLE SPLICES - TR() = 10 MEGoHMS (3-SHLicES (N
SERIES) X 2 (FoR TWisTED PaIR CABLE) - SEE REF. No.3

Z.ELECTRICAL TENETEATIONS ~ TR(EP) = 125 MEGokMS - REF. No. §

3. ELECTRIC CONDUCTOR SEAL ASIEMBLY(EC3IAL-IR(ECs)= 100
MEQOoHMS ~ SEE FREF No 4.

THE ToTAL LooP-IER(T) =THE SUM oF THE ABové T o

CoNNECTED N PasaLLEL
{ 1

e = 4 ) + ‘ 4——‘——
| IR R,  IR(Ep) TIe(s) TR(ECS)

ConTwuinvg WiTH THE FockBesTos CABLE DPeFNED oN
FTAGE No. 4 oF THiS CALCULATION, FURTHER INVESTIGAT o
REVEALS THAT "THIS INISTRUMENT LooP CowNTA NN

* OME ELECTR(CAL ConNTAINMENT PENETRATION
* onGE ECSA
THREZ CABLE spPlLicESs ,
\ | [ [
¢ - = R +
.- Ty 26pXio* 12§ x o  20x/0% 100 X100k

| 2 376 408+ 5 4| . __ 444

TR /00 X /0% 100X 10°
Ir(T) = {(Q0 xzo": 2.25 MEGOHMS
44 .4

THE CoxTE\BUTIONY PRoviDED By &Po, ECSAL, AND
SPLICES To THE oveedll LoeP IT®R ARE INIGNI FICANT
AND MAY BE omiTred FRo M “THE COMPUTATIONS,
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A Y08

CALCULATION IDENTIFICATION NUMBER
J.O. OR W.0.NG DIVISION £ GROUP CALCULATION NO OPTIONAL TASK CODE PAGE 8
lb345§ 1C(B) o7 A

TII. EFFEeT ©F INCRPEAIED ConDucToR PES STANCE €W
THSTRUME~NT LooP SIGNAL Accumacy PuE To M3ILE
o LOCA TEMPERATURE ENYIRONMENT

FRoOM PEFERENCE N0 € - THE FESI STANCE (R) oF 1A AwE
CoPPER WIPE AT 28° = 4.44 OHMS /(800 FT.

o o 234 .S 4+T2 398.
21°F(163. - F2=R " 3
ar 321°F(163.8 %) — Rz '(zsq».st“r: )= 4,41.(2 2

F2 = 6.82 olms @ z17°F
1ooo:+

FoR THE TYPicAL CASE CABLE DEFNED ow PagE No. 4.

AT 25% -R(T) = 76 xF¥%F _ 433 cHms
jeee

« AT 163.8%C -R(12) = 9176 X 682 . L.65 CHMS
FOCO

*Max IR(T1) = 2oma X 4.334 = ©.087 VelTs

'MAxR('rz_) = Zome x .65 = 0.[33 VolTs

EXEoR TucReEAsE = XR(T2)-TIR(T) . 0.133~0.0¥)
Loop Votrs(T) 40 - 0.087

ERROR TNCREASE = . C.°%6 00 = 011 %
" o3t w1

“THE 1MCREASED Si§NAL ERROR, PUE To THE /ucREAsE
6F CombucrToR REISISTANCE, (3 INSIGNIFICANT AND
MAY BE OMITIED FEom THE COMPUTAT/ONS.
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INSTR CABLE | CABLE [CALCULAYED [CalCulaTED “%o ERROR }
NO. ;’:‘r‘g L‘(‘;:GT‘;“ IR (MJL/L) Ru (M) o dma G2oma| FEMARKS ;Z
T4 oo
LT-#55 |%cveor] /73 f300 751 i JOEX 2
-460 )T +55 267 0.37 |v.0ék u‘g
~des v 772 N Yy 1~ 0./3 | 0,022
' o
LP1-JE- $l0)) [ﬂgm;(' /19 529 xs0° | 444 xs0 ® { |\ siqn FICANT; 2;
= 3 - O
405 179 444)(103 Qv; v
4204  /éS 2S5 X0 - 3|2
470 /6% 3.!5‘;</03 5
O
4304 2¢2 202x c03 il ol
D st 1 -1 9
4308 262 2.02x /0 * o He2|=
440 2 00 265 x0°3 ~2 b
V v 3 of»
4B 200 265 x 10 =| 2
Sl =
- <z
<
pi-LT-517 ffff“fﬁ’j 199 /300 2.60 0.35 |0.0é¢ 3 é
v »
. 51§ 247 [ 5,25 6.9 |0.652 §
-519 576 L 2.25 0.44 |0.072 [
Y 557 Y Z2 ¢4 4.9 0.20 | 0.032 il A
] &
>
‘ fo

LA

L33HS NOILYINIVD
NOILVHOEHDD ONIBEIINIONS E3.5E830 5 3N0DLS



w 30vd

INITR. _C',:(!‘B,‘ét Lc::ztﬁ Cri;}r €n cam.urcb | %o E“’KZOR S ! .
No. CMFR) CFT) (ma/Ly | % ma) v dma @' 20 ma ARK S |&e
LP2-LT- 527 ﬁ;’: 296 /300 #.39 0.22 | 0.03§5 ' ..(::
-52§ 214 ' C./6 °./¢ |0.027 e
-529 67 7.5 0.43 | 0.022 :
) -552 223 S.¥ o047 | o0.02% °
LP3-LT- 537 293 4 44 0.22 | 0.03¢ Q: s
-$3y 250 & 2 o./9 | 0.030 | - ——~v§ :;'
-539 259 4.5 0.22 | 0.036 .
V -553 232 5.C 0.77 | @.030 ol®
LP3-LT- 547 562 2.3 0,42 | ¢.072 ;‘; 3
-§4% 195 G.C7 0./15 | 0.025 z é
-549 53 2.0 6.49 | 0.054 5 z
YV .s54 /193 672 | 0.149 | 0,024 HE
22|
PTr-455% /94 6.7 0./5 | 0025 -‘\~';
A L 74 529 246 | o040 | 0.07 2
-457 ! 94 ¢.7¢ 0,75 | 0.025 o
| Y-4s8 v 425 \4 3 04 0.72 | 0.06 |

LNy

L433HS NOILYIN2IVD
NOILVHCOUOD ONIMIINIONT ¥MILSE3M T 3NOLS
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATICN SHEET

A W08
CALCULATION IDENTIFICATION NUMBER
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L HEATER

—— ALT SENSOR

REF SENSOR ;
 — 3 i

“Ta
CIRCUIT REPRESENTATION (REF 7)

Ep ® SENSOL ARRAY POWER SUPPLY VOLTAGE
Ea = VOLTAGE ACROSS ALT SENSCOR

Eg * VOLTAGE ALROSS REF SENSOR.

Tphp* CORRENT "THROUGH BT SENSOR

T e * CURRENT TieRoubGm REF SENSOR
Lg = SIGNAL CURRENT

I, ® LEAKAGE CURRENT

Ra = RALT SENSOR RESISTANCE

RPa ¢ REE SENSCR RES/ISTANLE

Re

CABLE INSULATION RESISTANCE
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TERMINALE 29 auT 2% g BEwG FRom 24¢DC T
22 Voo . TE ME LOMIERVATIVE TwE RIGRESYT VOLTAGE

wiL, BE USED .

PRAGE 3 ©OF REFEZ=R
W EARLH OF TRE =
THERMALLY CoONNMESD 5 Te ONE OF
SENSORY) wWHEN TrE fEnsor AL
TwE HEATER WARMS TEE ALT
NLREASES TS R

ENCE 7 STATES TwmAT TRE HEATER
SSEMBLIED 'S

nE RTOD's ( acT

ARE DRY

NHREN THE SENSOR ASSEMPBLIES ARE WET TrE
HERTER S ENERGY |S DISPERSED BY TwE WATER ,
LOWERING *FeE TEMPERATURE OF THE ALT IENESSR
AND L.O'»:EQ.MCJ iTE ZEZSISTRNCE .

N THE ELTREME CRSE THE WATER wWoulb DISPERSE
ALL "THE HEATER'S ENERGY AND TrE TEMPERATJIRES
aF ALT AND REF SENSCRT wWouLLD BE EFVAL ALonG
WiTH Tug R RESISTANIES

Ra = Rg (WET)

PER RETERENLE 7 PaGE 2, TwE RTD'S (SENSORS)
FORM TWO LE@3 COF A WALF BRIDGE wkICH
CONVERTE ThE RES STANCE CHARGE iNTOo A
VOLTAGE CHANGE . SINCE ThRE AMPLFIER[FILTER (S
LOOKING AT ThHE VOLTRGE BETWEEN THE TWO

SENSORS 1T Wik BE ASSUMED THAT TwE RESISTANCE
OF THE BMPLIFIER|FILTER % RiGe ENOUGH TO MAKE

SIGNRAL CURRKRENT (N TwE SIGNAL WIRE NEGLIGIBLE ,

lg =O

§ TH~E VOLTRAGE BETWEEN
=




23
24
2%

6

29
29
30

b ¥
bR ]

L5
s
37
'8

39

az
4y
aa
4"

A 5010 88

STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER

J

0. OR W O.NO o ON & GRQUP CALCULATION NO |OPTIONAL TASK CODE
16245 ic(®) e N[ 7A

page 1B &

e ASIUMPTION IS JUSTIFIED BELAUYLE HiGm CURRENTS

N TeE SENTOR LINES WOLLD RESUST IN NOLTAGE
CROPL ki TRESE LINES Witk Nould LISTORT THE
VOLTRGE SIGNAL THE Ama'.,men./r.;raa I8 TRYING
O READ. EURTRMER TwmE ASSUrMPTION OF KiIGH
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AT MALUMITES TrRE VOUTAGE (- S POINT G L <
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FRom SAmMpLE CaLCulaTiow
« FTD RESISTANCE *® 32°F = 2o/ oHMS

@22 2 280
@ S25F = 41/

@ b25F ~ 4%

FROM RET 1o I/Z_J

(ReFE® RAF Zoo ohm RTD Cueve - Pace 20)
* RTD ResisTance @ €50 F 2 440 CHMS @ 700°F 2 480 OHMSs

* AT /onm == 2.3°F

( WiTH IR LEAKAGE® 327°F)

: A - L + .g_. +.&.

‘ T, X %th Rr Rerp RO Riz
(Rer. Te-143A, Page 16)

i |
— D —— —.L_t
Rr 480 2

eSXio

Fr = 480 x 2.45x10%
1920 + 25 x 10"

fo
Pyr = 1272 X¢o0 = 479,
2-‘3"«‘92 Xeco* 7.657

AR = 480 ~ 479,431 = 0.35.1

Teamp EPtoR = Aw @ 700 °F x 2.3’;'/4.: 0.850 F

c.8 @y

V7 °F
ERRoR @ 700°F = ooz 0./
: - ‘ 700 %/ /e

Rx COOL'NT. DESIGN TEMP+ NARRGW RANG E-650°F, WIDE RANGE-Tao °F
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e XTp Frs sTanvce @ 32°F B (oo OHMY

® . ® 212°F A (39
L4 @ $ofF T 198

. @ LFfF = 23%

O @ & <« & @ 2 v e -

- FTEFEE CoWax 100 0Hm KTD CJurve ~ Prnge 2o

- *» RTd ResisTauce @ 321°F 3= /60 okms

. N/oHM 2 4. 7‘: ,
B (WK IR LEAKAGE @ 327%)

07 o { i 1 1 F
o N R B T T
: e rrn RL: FKuiz Rigi!
O RY > L2 (255'. TE-S4c00, PaceE ZZ)
2
‘ i ! -

- Re 160 [.0F x:0°

:: | S [ 0 K(O*KLO (REF.TE'6O4,PA‘;E ‘4)

L. {T!'Sﬁoo) 460 + .o nio® L + z

e . Rr  tlo 572Xi0%
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sa lo!’o@ R‘a‘ Rc;
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; Temp ERRo® = AR @ 3271°F X "'7°‘7.4.= 0.33°F

32

3 % ER®OR @ 321°F = 0-_3_3.%_ x leo = 0,40 Yo

3%

S —




STONE B WERISTER ENGINEERING CCRPORATION
CALCULATION SHEET

- | A lLzoo 858 \# £- ,L
L érLzoo £S5 L—-
: L , 7"
i : [3=
g 1 =
o g
o
N
N o880 69zo0°0 r8g 7~8%i9§ 3.1-)
w |+ A -
5 o - ONQ.Q‘ Loso 0 Pl L &- A -
2l oCB o Lotoo 1 292 &~
o
;|3 ! d
=38 5=
z130 =
w S g
. 2"
215 5 e e il ek . e— .
318 |5% mr...ﬁnum:u 434] 580 £§8200 8°€zZ 1+g P71 SVELINEIIE -7]-
2152 ML JAT4
O O
SO
w..I A |- ow\.ﬂ. $2'2 A oS PobsS-
Sl ol %) oég §obs- | .
o - 0020 2L S5 2o¥bS -
dita 022® £97 %L Joks-
: L I S5 93y | ce-
WM 1T .°d TR WD 43y JE€0 go-) oog oozl %NW oopSs-F1-]
£
ST, I saavwan FMZE| @ ] Grwd 1y C}xzvah :Wwﬂwi W.%Hrv LN
A3 [THOMN T AWIL ] 9OV ™IV quvinoIv)! 37avos | 31avd HALENT |

- N = e " & -~ B a0 N M e N @ s 8 O T =™

o W o = g B B @ W T R g W
- . - ¢ =

”. 9 - - & O
R T T . T - T -



B | By = W
e v * o N _

- w -

uuuuuuuuuuu

-~ -

MY

CabLe  [CAbLe  [CaLcuuate(aucuiatep | TEMP YRROR =
Insr TYpr LENGTH  [[R RL a 227°F ReEmapkS Rev ?;o
No (HER) (rt) GAANL  Quay | R Ry 23
TE -4E9| B?é:,‘r‘wsﬁggz Qo0 1300 1ty o nur | Rer. cate Vi B2 A U\g
~4692 219 G143 0 06l 5
—4693 25Y 5.12 0.0 A
; ) NG
v -4694) ¥ 160 8.1% 0.055 A%
— L LTI %] " CRE
. —_— L § Ble
ik
= T I, o 0 RO ) L : =
al®
>lo
ECR R T oc 'f‘:
Rk
al®
z| 2
. cz, g
- z
el
<
-
2
s
—I- . x ' S e ™
nN
0

4133HS NOLLVIANIIVD
NOILVHOGHOD ONIEIINIOND 3ILSE3M § 3NOLS



STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A0
CALCULATION IDENTIFICATION NUMBER
J.O.0R W.O NO DiVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE MG(_;}
16345 1¢(B) o7 ”A

NII. EFFECT oF DECPEASED TR on “HITC SIGNALS

(Rer. 12) | A\
Trz_ I —>
B -
T3 A 4
N vr?u RLA 7 JCA R
T | il RUB XCB  hwput-
i
f S — VTR 41004 FEer
TYPE K A tye)
T/e e —
I8

XCA € XCB ARE ALTEENATELY CHABGED FRoM /o % DiscHARGTH

Te THE AMPLIFIER AT APPROK. 30 CYCLES PER Second

(o [ _
KCA= XCB =27 T Fox4toxie-6 = 79:9204Ns

RLA = RLB = 0.0283 McqoHm (REr TE-3613A-1, Tace ¥22)

AT 327°F VTH=VTR=6.695 my (Rer. OMEGATEMP HupBE, - (986 )
SecT. T, TABLE TX
WTHouT I® LawueC:‘:‘n I3

TA=IB = NTH = 677“0 =0.09447 MQ.,I TA+IB =0.i1889ma.
KCA 72.92

WK IR Leakage @ 327°F
1 e |

®TA  RLA  XCA

BTA =(25.3 x‘c’)(‘?ow?z},. 20072\“” = 70.74 oKkMs
28.3 x/63 + 70.92 28.37/ %003
' -5 ‘
Ta =18 = LIRIOT" = 5 g947me, T'= 0./894 ma.
70.74
Yo teok = Z_’_x loo = 0:£89% - 0.1869 x s0 = 0.2¢ %

2.1889

TEMP ERROR.. 5.2.° 79F = 0.95 °F E
® 327°F 0.267 % 327°F ”?|v
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Intercffice Correspondence

Date: June 8, 1988 —
To: K. Polt-ina/J. Burns

From: J. P. Cartnry‘/

J.0. 18081.03

Subject: Insulation Resistance of Splices |

In containment connections are typically i1nsulated with

nuclear grade heat shrinkable mate-ials by Raychem Corp. ,:

WESF-N. A review of Wylie Laboratories Test Report No.
£8442-1, "Environmental Qualification Test Report of Raychem i
WCSE =N Nuclear In-Linme Cable Splice Assemblies for Raychem i
Corporation Menlo Fark, California", shows that this material
has good insulation resictance during heightened temperatures
and LOCA ceonditions. The test samples consisted of three
splices in series on 1/c #12 Rockbestos Firewall 111
insulated wire (0.030 in. wall),

Six samples were tested during the test. Two samples were
not tested at high temperature because of failures in the
test device which were not associated with the splices. Twa
others at J14F had Imnsulation Resistance values of 1.8BE+07
chms (these samples were aged to 1000 hrs. at 1S0C. and
irradiated to 2.0E+08 Rads). The remaining two samples
exhibited 1nsulation resistance values of J.6E+07 and 3I.4E+07
at J14F. These cables were unaged. It is estimated that
these values will be in the vicinity of 1.0E+07 at 327F, the
highest temperature seen by the cables. The samples were
tested with their cables attached. The effects of the cable
on the insulation resistance value was not separated from the
splices. It is expected that the value of the Raychem heat
shrink material would be higher then that for the
combination.

SWEC calculation 0B4 gives the following per foot values for
the Insulation Resistance of the cables at the CFSES job
site: a.) Rockbestos~-1304/L. M-ohms per conductor foot,
b.) Anaconda--31.5&/L M-ohms per conductor foot, c.) BluW--
50.21/L M-ohma per conductor foot. Additionally, the BIW RG
11/U cable has an insulation value of S2.9E+04/L M-QOhms per
conductor foot.
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