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Lettar from E. F. Dowling to E. A, Womack dated April 1, 1979

" subjoet Imstrumentation Status

Geraeral observation of i{instrument status

1. JFlow, lovel and pressure transmittars are expected to fail at
some point due to two mechanisms.

(a) high radiation or
(b) submersion in water

2. Radiation levels (estimated at 103 rad/hr) should start to
affect 3Y transmittars some time after 1200 hours on 4/1/79
(integrated dose 10° rad,)

Degradation sho 1d be §r3dual azlh time, until the xntegrated
dose roaches 10 to 10/ rads (10 is to + 41.7 days: 10’ aqual
to + 417 days) at which time the transmitter will cease to
function,

3. Calculation of water Jevel in the Reactor Building indicates
that a large number of transmitters are subserged and have
been for a number of days. Few failures have been reported.
The transmitters are sealed and hava been gqualified by tests

‘te high temperature, pressure and steam conditioans (28&°F,
60 psig), but have not been tested for submersion in water,

Thers is no way to predict how long the submerged transmitters
will continue to function.

4, Transmitter failure is expected to be by increase in noise
level, gross deviation from redundant indicatjons and finally
loss of signal.

Attacl.aent 1 shows which transmitters are vulnerable due to location
above building floor and by virtue of radiation resistance. Attachment
2 defines alternative ways to obtain parametar measurcments. This
atrachment will be updated when addirional informatioa is available.

Attachment 1
Atrachmont 2



}EYSL (Water Yolume)
(Bldg Elevation)

—

2'

3'

’l
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Ase

1)
2)

o 2A2C &
-3" 179,630 gal.

-0"* 222,990

-6 260,155

2" 384,038

10° 3233.
Y
Transmitter
String No., Parameter

RC14A-DPT-3 & 4,Toop A
RC Flow

RC1-LT 1,2 & 3, Press.
anel

R e "‘:J:‘n--.-"

(:kLIAA DPT 1 & 2, Loop A

"--

RC Flow
Ry TS

RC148-DPT 3 & 4, loop B
RC Flow

SP1A-LT 2 & 3, SG A Operate
Lzvel

SPLA-LT 4 & 5, SGA Start up
Lavel

SP1B-LT 1, SGB Full inge
Lovel

SP1B-LT 2 & 3, SCB Operate
Level

0¢a5 lT
Level

& 5, SGB Startup

SP1A-LTl, SGA Full Range
Level

POOR ( Ui gE}NA’_

vaption:

Y trazasmitter will begin to fai) about 10° Rad,

fuxboro transmitter will begin to fail above 107 Rad.

Transmitters have been receiving 1000 R/hr.
Joth BY and Foxboro transmitters may fail if submzrged in water.

Warer hafght {s related to volume by 1 ft.

107 Rads
Foxboro

b//SPEB-PTl SGB Pressure

L/ SP6B-PT 2 SGB Pressne

RC 22 - PT 1 thru 8
Reactor Coolant Pump
Seal Cavity Pressure

Note: This group may
be located at *his
leval or the next lavel
higher

SPHA-PT 1 & 2
SG-A Pressure

RC3A-PT 3 &
RC Pressure lide Rang:

RC2A-PT S
RC Pressure Low Range

V/ RC3B-PT 3

2C Pressure Wide Rirga

pec 74,330 gallons.

e L340



- ‘- -
. — o —————

Heasurement Altornative

LN -

Primary Source Alterrate Source Reforence Rackup
Pacaaater of Measurement of Measurement Sheet

4C Frassure RCIA-PT 364 RC22-PT 1 thru 8 Note: Tamperature
Wide) ES¥AS v3 saturation Lres ue
' RCP Seal Cavity vid steam tablag
RC3B-7T & Pressure
(wide) ESFAS
| RC2-TA 1&2
Pressurizer Temg;/

CA-PL Pressurizer stean

water sample prezsn
RC Fump V:::;:::::\
) et

RC2A-2T 5 (low) RC Pressure lasyr th,
500

RC Tenperature Iacofe T/Cs RCLA-TE 2&3, Tuge
RC4B-TE 2&3, Ty
RCSA-TE 2&4, Tco14
RCSB-TR 264, Teol4
RC-TE9
RC4A-TE 1&4, Ty
RC4B-TE 1&4, Ty
RCSA-TE 143, T¢
RCSB-TE 1&3, T¢
RC15A-TE1, Ty
RC15B-TE1l, Ty
RC15A-TE2, Tg
RC15B4TE2, Tg
RC15A-TE3, Tg¢
RC1S3-TE3, Tg
RC-TE1L

MU-THES Accounting for Conl-

L3 ¢ D x



-~ -~ Primary Sovice Alternate Source Reference Bazlhup
) 2ar anzter of Measurament of Measurcment Sheet
DHS-TE 1&2
SPIA-TE 1&62 Stezm GCen. Saturenti o
Temperature
AP3B-TE 142 : Stgam Gen. Saruratd -
Tenperature
C Flow Loop A RC14A RC Pump lotor
DPr 1,2,3 & 4 Current
AC Flow Loop B RC14B " RC Pump Mutor
DPT 1,2,3 46 4 Current
SC Opezating SP1A-LT 743 SC-A SP1A-LT 1 SG-A
Lewvel :
SPI1B-LT ?&3 SG-B SP1B-LT 1 SG-B
RC Temperature See RC Temp. Shent
SPLA-LT 4&S5S SG-A
SP1B-LT 4&5 SG-B
Feed Water Status
Sample Lines as
Level Indicators
Press. Trans-itter
Across Teed Vatev
Line and Main
Steam Line
SP3A-TE 1&2 SG-A Use one elgment as
hgating elament b
applying low volto:
Other 2lement 211:
read different
element {s covevad
uncovered.
SP3B-TE 1&2 SG-B i " 9 “
- , '- L

LILa48

. ———— —————————. | ——— vy  ——— Ty —



L

. Primary gource Altecrnate Source Refarence Backup
Pavam:ter 2! Heagziqmﬂnt of Measurement h Sh}&t R
SG Wide Range sp1B-LT1 SG-B Sample line as
Lavel | level indication

SP1A-LT1 HG-A
Pragsarizer RC1-LT1,263 MU14-LT 1&2
Larel (MU Tank Level)

MU7-DPT 1,2,3,4
(Seal injection
£low) :

MU4-DPT
(Let-down flow)

Fressurizer
Level Alter-
nate Calcula-
tisn Preccadure

‘rocedure:

-

Stap 1 - Record let-down flew at __ incurements using MU4 -DPT
Step 2 - Record RC pump seal injection flow at __ increment~ using

MU7-DPT 1,2,3 & &4
Steo 3 - Record MU tank lcvﬂ‘ at ___ incremeat using MUL4-LT 1&2

Step 4 - MU tank volume is 4388 gallons. MU tank galls per inch - 3l.
Pressurizer volume 11,230 gallons.
Pressurizer galloas P2T inch - 24,

Datermine volume of let-down.
Item 1 x time increment = volume in gallons.

Step

|
'

Step 6 - Dotarmines volume of RC pump injectiom.
Item 2 x time increment

Step Z - Subtrac - resulr of Step 6 from result of Step .

Subtract previous MU tank level froz level detaermined at Step 3.

pbs
"
19

je=]
‘

L3149



i0; S1G6 DISTRIBUTION BAW - Trailer /26 Apri} 10, 1979

4

:) ~ Bob Long - Trailer #26
| : T e
Q lva" Pol'tér‘ - :’L‘t’sd Op. o S e ‘o
| éf0f79 Tive
?//’V1c Scello - (NRC ) ’{;V( 4

i (Trailer 47)

. '~ Milt Levenson - Bldg. #26
Cable Spreading Room

<#h Ackermann - Bldg., #26

‘i.tached is a status report by the Special Instrument Group on diag.ostic

N\,
: . - T

R, BALL

instrurantation.

Reeport «ill be updated daily.
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Peca S €PcTIAL INSTRUMENY GROUP - STATUS RIPURY bate Y fori!

| ize 2030
1 oin
isstrumani Type Primary Function | Vho is Llocation & Type Vital Stgns [7 Price égtion New I3}
uir Class i ReCGVery | uUsing of Iadication o health neSLItS retion ?;,;

Pressure and

level

|
|

1) 400d

Indicate water

lgcation for cooling

L

WD)

|
|
|
|
|

!
Contro’ Rood

Control Rcom

On-scale rcad-

ing Tiuctuations

} Lost B QTSG
wide range
level

Orocedure
writcen by

!

"

f’

)

3)

utility to
put in dP

betwean FUW flok

:

anc steam
pressure

Have dP cell
from Lyachbur

Tap s outside

} Will dz on bo
07sG's

. -

evel indicatar | Check 211 3 to lAcb

FOXDOTC (NOw

b

poliing noc

'

2 indicated nigh computer it
roise, then 0K !Sct
en . Is one niot poweyr- «
cr | ! ?ei1ey says de- | ed?
o owered last longer
)
(%34 t L‘ : 1
Pressure €V 1 Have been heavi4io fiuctuavion § Still wmonitor- | Sci
i 1y irrediatad  When pump is off< ing of PS0'S (

S SRS

'

cuarpnteed for
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in;tr;mgnc 3yge 1 !“ary Function who 1is Location & Type 4itad Signs Prior Action hew f;,
or Ciass | in Recovery Using of Indication of Healta Results fction | 5
| '* 8
LA b | Indicate lower pert | Core evalu- | Computer printout |Resistance. gr.a~LArkansas PaL Reyiew by HOW | Ack
(Self-nowered | oF core is whole aton er han 107 on [(uam Poale) 1s Jof TOR war
nautron detectors? good ones brinaina in TOR
i :

-4 — -9 D

1

[

Will do TC's

wan SPND's

-

DU

- —

(S.R.)

G =Ry S—-—1

- ———

i«

. ——— - ———
- -

core 1in location
M-8 (3 ft. into
ruel)

Solid stop
Praciically no
change in curreq
getector appears
wet arnd dead

TC's Core top temperaturd Core Eval. | Two on sirip charts|Resistance con- | 1) Duke is tak- { 1) Comoare Duke

(Thernocoupies) | Redistribution Operators in S.R. tinuity and ing some TC 5 TMI for
Control Roam reascnanle value resistance 1ow resistance
computer printout .

2) Have resistors2) Ackermann
from computer will show
terminals and Milt
to ground

. 2) Vhat did TC's
| 3) 7F & 8F both |  co as @
{ noisy function of
' pressure
" Movable incere | Core integrity Core Eval. | Spreading Room Motion dent 3% “t, into
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S T ype ; celary 7uaction W 1s «ocation & Type | WYital Signs erisr fetise ‘ X
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Computer dackup | TC readings i°°“~r°] RO Gia }C°“~~“¥°: [1) Cable Availd)
operavion anle
! 2) Hookup
i » , Put on 2 multi-
, poing -
. N pa—— NS [N, N
3) Spare core gen
chry
er
x Core Uetermine core Core evalu- | Safety cabinets 0.C. current 1} Techs can nowi{!) How often !g, u,
Jetectors relocation ation Resistance do does Tech  1Ball
(greater than group want?
‘ f 20 meg) 2) A tes: proce-| Ask Milt
] dure was !
! wricien
l (298 4)
i ~ 3% down
; | :
3F., counters ; heutron indicator |[Control Room|Recorder on one at | Value and Discriminator & jAsk shift to ﬁcker
- ) | a time fluctuations ain chrecked record both ann
e , Sub-criticality ?plateau)' BF3's r
(g | ! s
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F. powling to E. A, Womack dated April 1, 1979 DT CefY
~Letter from E. F. OO 8 . A - ’
= Jsubject Iastrumentation Status
-
General obsarvation of instrument status
1. Flow, level and pressure transmitters are expected to fail at
soma point due to two mechanisms.
(a) high radiation or
(b) submaersion in water
2. =Radiation lavals (estir-ated at 103 rad/hr) should start to
s#fact BY transmittars some time after 1200 fours on 4/1/79
(integrated dose 102 rad.)
secradation should be zradual with ti=e, until the intagrated
jose reaches 10° to 107 rads (10° is to + 41.7 days 10 egqual
to + 417 days) at which time the transmitter will cease to
function,
3, Calecvlation of watar level in the Reactor Building indicates
that & largs number of transmitters are submergad and have
bean Zor & number of days. TFew failures have bsen reported.
The transmitters are sealad and have been qualified by tests
to high temparature, pressure and steam conditions (286°F,
%_, 50 2sig), but have not dDeen tested for submersion in water,
Thera is no way to predict how long the svbmerged transmitters
will continue to function.
4, Transmitter failure is sxpected to dbe by increase in noise
level, gross deviation from redundant indications and finally
loss of signal.
Attachment 1 shows which transmitters are vulnerable due to location
above building floor and by virtue of radiation resistance. Attachment
2 defines alternative ways to obtain parameter measurements. This
attachment will be updated when additional information is available.
Attachment 1
Aattachment 2
3 . - mAPCSy L |
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Primary Source
of Measurement

-

-

Alternate Source
of Measurement

DH6-TE 1&2

SP3A-TE 142

AP3B-TE 1&2

RC Punmp Motor
Current

eed Water S:tatus

Sample Lines as
Level Indicators

Press. Transmitter
Across Feed Water

ine and Main
Steam Line

SP3A-TE 142 SG-A

Reference Backup
Sheet

Steam Gen. Saturatio;
Temperature

Steam Gen., Saturatios
Temperature

w
i
v
b v
O
L |
W
1
9
wi
1
v
)
"

Use one element a
heating element b
lying low volrc

3
elemant is covered or

N e 2 -
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Step 9 - Multiply result of Step 8 by MU tank volume per inch given
in Step 4.

Step 10 - Add or subtract the results of Step 9 to the results of Step 7.

Step 11 - Divide the result of Step 10 by pressurizer gallons/inch to
obtain the change in pressurizer level.

=% o RC learage other tnan let down
3. Constant RC pressure (Procedure can be modified to accommodate
varying RC pressursa)

e b T —— o - —— ——— - T W = ——— g ————— g —————




. :{’ | aada
. o)
. """1 - , L
' ¥ 103 Rads,
Lyl (Vater Volume) ) ¢ BY"
(:;ld; Elevation) Transmitter
282' 6" String No., Parameter
2’ 123, "7
2'-5" 179,630 gal. .
: cuot oz ¥
3'-0"° 222,990 J RC14A-DPT-3 & 4,Loop A
A g
3'-6" 260,155 RC1-LT 1,2 & 3, Press 42y 424
Level /
/.h\ - X :"l
. RC1Z4-DPT 1 & 2, Locp A
RC Flow
= Leso
RC145-DPT 3 & 4, Loop B
RC Flow, ot ignhid
\:2 |"f5"‘ > ~2
SP1A-LT 2 & 3, SC A Cperate .
Y Level Rt e

«/ SPlA-LT 4 & 5, SCA Start up
Level - . %2

& 5, SGB Startup
e

b s S 384,038 SP1A-LT1, SGA Full Range

Level{{l{'

Assumption:

1) B3Y transmitter will begin to fail about 10 Rad,
2) Fexboro transmitter will begin to fail above 107 Rad.
3) Transmitters have been receiving 1000 R/hr,

{ Soth BY and Foxboro transmitters may fail if cubmerge
Water height is related to volume by 1 ft. per 74,330 g

107 Rads
Foxboro

V 5P63-PTL SGB Pressure

-4 ;n?.\‘b

3 qid

Vsp6B-PT 2 SGCB Pressure

R2ac t Pump
Seal Cavity Pressure -
noter This group may
ba located at this
level or the next level
higher

i "

i? 125"11
SPEA-PT 1 & 2
SG-A Pressure

% Sl

/ RC3A-PT 3 & &4

RC Pressure wid;fRANge

Sy

RC3B-pr 3¢

RC Pressure Wide Range

ar.
kg,
wa 25
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Measurement Al

ternative

Primary Source
of Measurement
& 158y
RC3A-PT 3&4 21..
(Wide) ESFAS

'f
Parar !er

RC -Pressure

RC3B-PT &
(wide) ESFAS

7

RC Temperature Income T/Cs

0

- ——

Alternate Source
of Measurement

RC22-P2T | thru 8

RCP Seal Cavity
Pressure

RC2-TA 142
Pressurizer Temp,

CA-P1

RC Pump Vibratien

RC3A-PT 5 (leow)

RC4A-TE

RC4B-TE

A
9
wn
"

'
-3
m
o
o
.

RC5B-TE

RCSA-TE 143,

183, Tg
—

———

RC5B-TE
RC1SA-TE1, T
RC158-TEl, T

RC1SA-TE2, T
RC15B+TE2,
RC15A-TE3,
RC15B-TE3, T
RC-TE1l

Wit T
vl |

e e p—— e w——

Reference Backup
Sheet

Note: Temperature
vs saturation pressure
via steam tables

steam or

e |

wWas 3

Pressurizer
ratar sasmple prass

Ll ]
w
ir
w

g

woud60, ..
acconMting for Co



