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- Le t ter f roa E. F. Dowling to E. A, b'emack dat ed Ap t il 1, 1979

_ subject Inst rumentation Status
#

Cerecal observation of instrument status

1. Flow, level and precsure transmittars are expected to fail at
some point due to tuo mechanisms.

!

(a) high radiation or
(b) cubmersion in iator

32. Radiation levels (estimated at 10 rad /hr) should start to ,

effect BY transmitters some time af ter 1200 hours on 4/1/79
(integrated dose 105 rad.)

Degradation should be eradual with time, until the integrated6 Y 6 is to + 41.7 days: 10 equalrads (10dose reaches 10 to 10
to & 417 days) at which time the transmitter will cease to
function.

3. Cniculation of water level in the Reactor Building indicates
that a large number.of transmitters are submerged and have
been for a number of days. Few failures have been reported.
The transmitters are scaled and have been qualified by tests
'to high temperature, pressure and steam conditions (2860F,
60 psig), but have not been tested for submersion in water.
There 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 i n d i c a t i o n.< and finally
loss of signal.

At t ac!.ae nt 1 shows which transmitters are vulnerable due to location
above building floor and by virtue of radiation resistance. At t a chn.e nt
2 defines alternative ways to obtai n parametar measurement s. This
attachrent will be updated when additional information is available.

Attachment 1
Attachmant 2

!
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10- Rads,,.

Level (Uster Volume) "6F ~'
_,"'(lldr,?,levation) Transmitter 107 Rads

._ _. .?.d22._f 1' String No.. Paraceter Foxboro '
2

.J
2' ~2" 17),630 gal. / SP63-Prt SC3 Pressure

3'-0" 222,990 RCl4A-DPr-3 & 4, Loop A
RC Flow
'

3 ' - 6 '' 260,155 RCl-LT 1,2 & 3, Press. l/ SP63-PT 2 SGB Press n e
Level
M.IME*,2Wft'T S MMEE W9
m m ,, e i.,- .. . ... = .

RCl4A-DFT 1 & 2, Loop A RC 22 - FT 1 thru 8
RC_ Flow Reactor Coolant Pump '

,""" Seal Cavity Pressure
RCl43-DPT 3 & 4, Loop B
RC Flow Nate: This group maf

be located at this
SPlA-LT 2 & 3, SG A Operate level or the next lavn1
Level higher

SPIA-LT 4 & 5, SCA Start up
Lcvel

SPIB-LT 1, SGS Full inge

Level

, SPlB-LT 2 & 3, SCB Operate
Level

G?lS-LT 4 & 5, SGB Startup
Level

5'-2" 3S4,038 SPl A-LT1, SCA Full Ratige SP6A-PT 1 & 2
Level SG-A Pressure

. RC3A-PT 3 & 6

RC Pressure Tide R.in e, i

RC3A-PT 5
RC Pressure Lcw Raige

D...f% n c ,
+

,., :e9,
a

"e f j RC3B-PT 3.-

de1[[$f .(C Pressure Utde Firp

Ar v.otion:

31) 3Y traanitter will begin to fail about 10 E mi .
2) luxboro transmitter will begin to fail above 107 Rad.
3) Tran::aicters have been receiving 1000 R/hr.
4) 1.th 3Y nnd Foxboro tran:: nit ters may fail i f submerged in wator.
5) 'M rer hM ght is related to volume by 1 ft. pec 76,330 gallons.

CEG34G
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* Measurne.ent Alternative
... .

*

~

Primary Source Al t.crt ate Source Reference 3ackup
3 ra rn.a tt er of Maasurer.eut of Measurement Sheet

' 3C Irnr: cure RC3A-I'r 364 RC22-PT 1. thru 8 Note: Tenperr.ture
(Uid's) ESFAS vs saturation pr a .ut

RCP Seal Cavity vis steam tab 12u'

RC33-PT 4: Pressure
(wide) ESFAS _

! RC2-TA 1&2
Pressurizer Temp.

J

CA-PI Pressurizer stea<t a-,

'

water sample prez:n

.

RC P.=p Vibrat ion
.J

(1$a)RC3A-Fr 5 RC Pressure ).ast t h,

500
!

RC T+: npe ra t u re Incolfe T/Cs RC4A-TE 2&3, Tgot

RC43-TE 263, Tgot

RCSA-TE 264, TCold

RCSB-TE 264, TCold
' RC-TE9

,

RC4A-TE 1&4, TH

RC4B-TE 164, T3

RC5A-TE 1&3, TC

RC53-TE 163, TC

RC15A-TEl, Tg

RCISB-TEl, TH

RC15A-TE2, TC

3C15a+TE2, TC,

I
' RC15A-TE3, TC

RC153-TE3, TC

RC-TEll

MU-TYS Accounting Lar Cct 1 ri

t~ t r <ysrj
U s U (. s g
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- Prir.ary Sot Ice Alternate Scurce Reference Badup

j -

of Measurement _ SheetPar wcter of W asurenent
-- - - -.

Dl!5-TE 162

SP3A-TE 162 Stem Cen. Ssturtti ,

Te:peraturei

AP3D-TE 162 S t eam Gen. S tr u r<.t !
Tenpe rat ure

3C Flow Loop A RCl4A RC Pucp Motor
DPr 1,2,3 & 4 Current

3C Flow Loop B RC14B RC Pump Motor
DFC 1,2,3 5 4 Current

SC Operati.ng SPlA-LT 2&3 SC-A S P L\- LT 1 SC- A
1. r u e '. .

SPID-LT 7&3 SC-B SPIB-LT 1 SG-B

RC Temperature See RC Temp. She t

SP1 A-LT 4&S SC- A

SP1B-LT 4Ex5 SC-3

Feed Water Status

Sample Lines as
Level Indicators

Press. Trans'-itter
Across Feed flater
Line and Main
Steam Line

SP3A-TE 162 SG-A Use one element a r-
heating cloacnt b;
applying law volte
Other elem.:nt .'il !

raad different if
element is coeeren
uncovered.

" " " "SP30-TE 162 SC-B

g .. ..-

ocu348

.. . _ _ . _ _ _ _ _ - _ __ . . _ _ _ .
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Alternate Source Reference Eackup-

Primary Sc.urce.g
,Fars.w:ter of Measurement of Measurement _ Sheet _ ,,_,_

SG *. fide Tange SP13-LT1 4G-B Sample line is

Level i Icvel indication

i

SP1A-LT1 HG-A

Prass triser RCl-LT1,2 3 MU14-LT 162
(MU Tank Level)t ria l

MU7-DPT 1,2,3,4
(Seal injection.

~

flow)'

MU4-DPT
(Let-down flew)

Fressurizer
Level Alter- .

nate Calcula-
. tion PrcceGure

Procedure:

Stan 1 - Record let-dewn fiev at incurements using MU4-DPT
'

_

Slen .2, - Record RC pu r.p scal ; inj ection flow at _ ,_ incremente. using
MU7-DFT 1,2,3 6' 4

Steo 3 - Record MU cank levci at inc rement using >W14-Lt 1&2

S t en.4 - MU tank volume is 4h88 gallons. MU tank galls yer inch - 31.
Pressurizar volume 11,230 gallons.
Frassurizer gallong par inch - 24.

Sten 5 - Determine volume of.let-down.
volume in gallons.Item 1 x time iner ment a

S*ep 6 - Datermines volume of PC purp injection.
I:ca 2 x time increment

itqp [ - Subtrac result of Step 6 from result of Step 5.

'ite1 3. - subtract previous MU tank level from level <!ctermined it Step 3.

Lr-
vuoda43
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(0: .SIG DISTRIBU TION ban - Trailer 126 April 10, 1979'

, Bob Long - Trailer 126'
3sj. 77 / dad'

Ivar. Porter - |1et-Ed Op. . , _ ~ . - , . . - -.

'I'!'''!# I ' ' '' #

', Vic Stello - (NRC )
(Trailer #7)

Milt Levenson - Bldg.126-
,

Cable Spreading Room'

,

| MY
i

GM Ackermann - Bldg.126
. .

!
!

l

U. tact.e3 is a status report by the Special Instrument Group on diag.wstic

if15.i t. F ?ti t3 tion .# ' '

f

Rot.c r t vill be updated daily.
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[{ui SP2CI Al. INSTRUPENT GROUP - STATUS ICPURT Da t0 '* f,tri!

'. it.c 20:50
.

' d2::strm2nt Type Pritrary Fanc tion Uho is Lccatice & Typa Vital Signs Prior Action Ne.i !

oc Cloa .6 Rcccvary u sir.9 of Indication of Manith ,LsLi ts /,c ticaj

|'LostBOTSG
'

P.casura and Indicate teater Control Roci Control Room On-scale rccd- 1,
level location for coolinc ing fiuctuations wide range }

,

' level
1

2) Procedure
__ _ . . _ _ . . _ _ _ . _ . I__ C_ written by

C"JJ utility to

C") put in dP
*JJC'J between FW fic.4

'

ano ste6m 1

C9 pressure
';;M .

M 3) llave dP cellLa J -

x. rom Lynchbargi

n p,
e% .

'

f,))'Tapisoutsid
',J:::= /

'~
b . Jill d:: on both
.

OTSG's,

, ,

,

Pressurizar level : Level indicator Check all 3 to Ack
#2 indicated ' igh coalpater witn

poise, then OK , Sci

C7 Is one not power- (.

' Bailey says de h2r
ed?Cr

powered last locO- ;

CJ l 1
-

RT
Pressure N . ilave been heavidio fiuctuation Still incaitor- Sci

'

i

ly irraciatad L: hen pump is offJ ing 'of P50's (
; Fox'ccc (noe hoiiing riot io

i 1 cerrenteed foi- i |
|; j p.i g..-u w e..) gressure scurce ;. , ,

' i ii
| .

' ' I |, , ' I I.
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f r.:str=. ant iypa Pr=ct y Fun: tion who is Location & Type '!itai Sfgns Prior Action i:en

in Recove y Using of Indication of Jiealth Resu'l ts Ac tioner Cin: (,-

;
,

e i

b5? :0 Ir.dicata icoser part Core evalu- Computer printcut Resistance greot Arkansas P&L Reyfed by HC',i Ackg
(Sal f-pm;r. ed of core is whole ation er than IC on (Jim Poale) is of TDR mar

r.autrca detectorsi) good ones |brinnina in TDR
1

Will do TC's .
'

' that. S?ND's
_ _ _. ... . . _ _ . _ . ._. . . . . . _ _ _ . _ _ . . , ._ _ . _ _ _ . _ _ _ _ _ _ . . . . _ _ _ _ _ . _ _ _ _ _ _ _ _ ____ _

1

TC's Core top temperature Core Eval. Two on strip charts Resistance con- 1) Duke is tak- 1) Cccoare Duke
' (Ther.T. occupies) Redis triba tior. Operators in S.R. tinuity and fr.g sc=e TC & TMI for -

Control Room reascnacle value resistance iow. resistance
! coraputer printout s

2) Have resistors 2) Ackermann
from cooputer will show
terair.ais and Milt
to ground ;

. ,3) 1 hat did TC' s

3) 7F & 8F botn cc as a
noisy function of

pressure
-

1

Movable inccre Core integrity Core Eval. Spreading Roca Motion '|ent 3h f t, into,

(S.R.) Icore in location
- j N-8 (3 f t. into

' fuel)
fy_

'' Solid stop'

c3 Practically no
,

Q changeincurrejt-g

detector appcar>Cry
| l I wet cr.c dead IQ
l i I I -

! l ! |
l,i i . :

g
I

,

I | j *
,

,

I ! : : i*

' | l ! ; i 1

! ! ! | !
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:~2 57CC;;u. ! Z T.~U.: OROUP ',f',TUS R:?;.;T Date 9 il
;;..

' f r.e 2033
_

_ _ . _ _ _ _ _ _ _
'

,__,

ni;re .w Type | de kary 7.a.ctica 'a':.c i s Lacatica r. Ty;;a j Vital Signs ?.-i c. .'.c ti::r I
' '" *!.h ''

.f h.. '.r Class |
in fico'.ery U s ir.9 of indication |- of iiaaith Resul ts Action

t .

3 ' i 1 6 |'
|cmputer Backup TC readings Coatrol Roca -- Cor.'.i nued 1 'lf ) Cable Availdlioacoperation aale ||

-

of

2) Hookup f2andt.9
3 i

| Pot on 2 culti-'
,

g painc .
1

... . _ _ . . . _ . . . , _ . _ . . _ . _ _ . _ . . . . . . . . . . _ _ _ _ _. . _ _ _ _ . . . . _

3).. _ ___. . iL'<en_ . _ _
.

Spare core
e>:hre
Yer

.

Ex Ccre Geteraine core Core evalu- Safety cabinets ,D.C. current 1) Techs can now, 1) How of ten R. P. .
Detectors relocation

,

ation Resistance do does Tech ,3all
'

(greater thar. group want?
'

j 20 n;eg) '2) A tes; proce- Ask Milt
dure was

,

wri t ten
(Z98 A<

i a 31 down
'

i
- -

,

.

3F., counters ' Neutron indicator Control Roon Recorder on one at 'Value and Discriminator & 1Ask shif t to kcker
a time fluctuations gain checked Lrecord both kaann

3

c; ,Sub-criticality ; (plateau) BF 's
3C? I

'"Ci 140 c/s = 1 nv i'

Tn ir >a ;
'

C/7 ,

M ,
.

I | ! . |
-

t
i i i

| 1 1 1 e

!.
1 !

.
. , i ,

)
i -

.
i ,.
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;ct t er from E. F. Dawling to E. A. ',comack dated April 1, 1979
subject Instrumentation Status

,%
-

. .

.

General observation of instrument status '

1. Flow, level and pressure transmitters are expected to fail at
some point due to two mechanisms.

(a) high radiation or

(b) submersion in eater

3
2. r ac_ation levels (esti ated at 10 rad /hr) should start to- . . , -e: fect 3Y transmitters same time -ifter 1200 sours an / lie 9

5(integrated dose 10 rad.)

:egradation should be ;rac;al si;h ti e, until tha in:e; rated

dose reaches 10 to 10 racs (10 is to + L1.7 cays: 10' equal#

to + C17 days) at ehich time the transmitter cill cesse to
function.

3. Calculation of eater level in the Reactor Suilding indicates
that a '.arge nam'er of transmitters are submersed and have

, , ., ,

.seen ceported..ceen :or a num:3r o:-. .

usys.
-

rew .altures nave

The transmitters are sealed and have been qualif ad ay tests
to high temperature, prassure and steam conditions (25:0F,
60 psig), but 'na-ce not been tested for submersion in water.,

..
%> There is no way to. predict how long the submerged transmitters

wi'.1 continue to function.

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

Attachment 1 shews which transmitters'are vulnerable due to location
abava buildi"g floor and by virtue of radiation resistance. Attachment
2 defines alternative cays to obtain parameter measurement s. This
attachm,nt will be updated ehen additional information is available.

it t.ic L=e n t 1
\ttacP2nt 2

f, 7, ,.? j' ~~~ . b . ' 5 ' / ~~

, .

n ,a c / ~2
<-

s <

y. +r- . q r .. r-,
c' ' u c c a ty
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A

^

{
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[ Primary Source Alternate Source Reference Backup

Pairde t e r of Measurement of Measurement Sheet
..

-

DH6-TE 162

SP3A-TE 1&2 Steam Cen. Saturatio
Temperature

AP33-TE 1&2 Steam Gen. S a t u ra t ic:
Te perature

2.C ricw Leop A RCl?A_ RC Pta? Motor
DFT M ,3 & 4 Current

.C 7'- . Locp 3 :CICS. .- RC Po p 'le t o r

D?r 1,2,3 & 4 Current
._

SG Operating S?1A-LT 2&3 SG-A S?la-LT 1 SG-A
'.evel

*

S ?ls-LT 263 SG-B S?ls-LT 1 SC-3

RC Te.rerature See RC Te.p. Sheet

S?lA-LT %3 SG-A
b
(v> S?lB-LT 4&5 SC-S

Feed ,iater S:atus

Sample Lines as
Level Indicators

Press. Transmitter
Ac ross Feed b'ater
Line and Main
Steam Line

SP3A-TE 162 SG-A Use one element as
heating element by
3pplying low voltag2.

- C".er element will
read different if

element i s covered or
2ncovered.

S?33-TE 1&2 SC-3 " " " "

-

Lg
'

o"' p ,
=

s '- u

--------,e.- - - - . . wy ,
- _ .--- -- ~ .._ ,. _

-. ..,,n-

s at
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} Pricary Source Alternate Source Reference BackupPaweneter of Measurement of Measurement Sheet

SG h'ide Range SP13-LT1 SG-3 Sample line as
Level icvel indication

SP1A-LTl SG-A

Pressurizer RCl-LT1,2&3])ik, MU14-LT 152
L.2 Vel -[/ (MU Tank Level)

'

MU7-D?? 1,2,3,4
(Seal injection

flow)

m..?, n .= .r.

(*et-ccxn flow)
Fr2ssuriner
Le.21 Alter-
rate Calev12-
t ,cn -roc. tre

rn p aure:
i

S t td 1 - Record let-down flew at i ncu remen t s u s ing SC'? -D?r

Stoo 2 - P ecord RC pump seal injection flow at increr.ents using
MU7-D?r 1,2,3 & 4

Steo 3 - Record MU tank level at increment using MUl?-Lr 1&2

Stao 4 - MU tank volume is 4388 gallons. MU tank salls per inch - 31.
Pressuriner volwae 11,230 gallons.
Pressuriner gallons per inch - 24.

St'o 5 - Determine vol'ae of let-dewn.
Item 1 x time i nc r e.ne n t colume in sallons.=

Step 6 - Determines volume of RC pump injection.
Item 2 x tine increment

Steo 7 - Subtract result of _ Step 6 from result of Step 5.

Stjo 8 - Subtract previeus MU tank level from levol <'orermi'ed at St p 3.

G287

- - _ _ - - _ _ . . - - . _ - . _ _ _ . _ . _ _

y
, @

.%
s

%f Q
. se s.

- _ _ .

. _ _ _ _ _ _ _ - . . . . . . . . . -
- - - -
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Stec 9 - Multiply result of Step 8 by MU tank volume per inch given
in Step 4.

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

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

i.ssumtic.s:
-

1. Caly source of rake up is to RC pu p sesi.

2. ::: 2C le 2.a;e o t:-.ar than let down.

3. Constant RC pressure (Procedure can 'oe modified to acco modate
ear;. ing RC pressure)

.

,

3

O
t

(v'

i

!

,

,

;

9

9

f)
V|

U

Lz n ',
"uDCE_O

. . . . . . - . .-. . , .. _ . .-
. _ . _ . _ . . . - - _ . _ -- --

.
_

-
-. ..

. .. ~- a. . - . . -
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O'g

.
" 'g'' 1 5'

s

, > -10 " Rads'
i; 31 (l'ater Volume) ; '( 3Y' *

'i ildg Elevation) Transmitter 107 Rads
N' 6" String 'o., Parameter Foxboro

?. ' W. a , ' M
~

,

2'-5" 179,630 321. N SP63-PTl SGS Pressure
d"8 7.:f G 7'.[ 4 jn?.O

3'-0." 222,990 sj RCl4A-Di>r-3 & 4, Loop A
~ ' ,' c ' RC Flow *

2,

. b 49
Press!b'.?[//3/ V SP63-PT 2 SGS Pressure3'-6" 260,155 RCl-LT 1,2 & 3, 2

\
Level ,c i

.J.)% - '
.-, . - , ,

.l.s ( -

RC1'.A-D?? I & 2, Leep A FC 22 - ?T 1 thru 8
,

RC Flow r aacter Coolant Pump
"

j, y,'cp Seal Cavity Pressure -

RC1'.3-D?? 3 & 4, Loop 3
RC Ficw

^ ' ~~

+L iJJ' ; y-.S. - :ete: TSis ~reu: .av
~ ' ^

*

tocated at tais
. ..

- i ,oc

SP1A-LT 2 & 3, SG A cperate level or the next 1cvel
' Level -f'' .,'S hi;her

1.- S?lA-LT 4 & 5, SCA Start up
- .-Level

S?l3-LT 1, SGS Full Range
Ta vel d' L'(3 %

:
t {
kg 5

S?l3-LT 2 & 3, .iG3 Operate ", # '
-. , -

Level .). -

3 S?l3-LT 4 & 5, SGS Startup
Leve1 2 'iG'

f<' -! S # !:.'l
5'-2" 384,038 SPlA-LT1, SCA Full Range SP6A-PT 1 & 2y

v Level l SC-A Pressure5' 5' q 0 v.1
/ RC3A-Pr 3 & 46 %

RC Pr e s su rn '.,'i d e. Ra n g e

-8 Cl
RC3A-PT 5

s

RC Pressure icw Range
...- J,3

RC33-PT b
RCPressures:de}rk . ange

tss ation:-

51) 3Y transmitter will begin to fail nout 10 Rad.
2) Texboro transmitter will begin to fail above 107 Rad.
3) Tranmitters have '>een receiving 1000 R/hr.

| nth SY and Fe *.oro transmitters may fail if :ub 3ed in ater.>:

iter right is related to col e 'u y 1 ft. per 14,330 ;all,is,s

s

-_. ._ z._ ; - .._ _ _ _ . _ _ _ _ _ _ . _ _ . . _ . _ _ _ _ . .

. -
.
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Measurement Alternative
.-,

,
.

i
~

(] Primary Source Alternate Source Reference Backup
Pa r.,, ,Jer of Measurement of Measurement Sheet

4.4Wh t]4
RC Pressure RC3A-FI 354 RC22-PT 1 thru 8 Note: Temperature

(b'ide) ESFAS vs saturation pressure
RCP Seal Cavity via steam tables

RC3B-PT 4' Pressure

(wide) ESFAS
RC2-TA 1&2
Pressurizer Temp.

CA-PI Pressurizer steam or
.a: 3r sa la cr2ss;re

RC Purp \'ib r at ion

RC3A-?r 5 (Icw) RC Fressure '. = 3 3 :. -- a.
500

/

RC Temperature Inc6[eT/Cs RC4A-TE 263, Tgot

RC43-TE 2&3, Tge:

RC5 A-TE 2L'. , TColo

O ori, r. Coldg RC5 a t r. _o
.
V

RC-TE9

RC'.A-TE IL4, T g

_RC43-TE IL4, TH
- - -

RC5A-TE 1&3, T_ -:. . . - . , _ __C.
s

RCSB-TE 1&3, Tc, ,

-- __j -

RC15A-TEl, Tg

RC153-TEl, Tg

RC15A-TE2, TC

RC153+TE2, TC

RC15A-TE3, TC

RC15B-TE3, TC

D FC-TEll
, a en. o,d

- - , - W 6s0 -

'-

,,U 1
e cw-. ag tor uo1 n-,. .

-- _ _..,-,_ ,
- _ .- _ _.-- -.. ,_.- ._ _ _ , . . - . _ _ . _ . _ - - . - . - - _ - . - - -- --

,

.


