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VEMOPANCLY FOP:  Prian frires, Assistant Nirectnr for Crginesring “rojrcts, PP
THPH s €. He Nanauer, ’ssistant Nircctor “or Plant Svstems, "°€

FROM: Re Mo Satterfield, Chief, Instrumentation and Contrel
Systers Cranch, 0SS

SURJECT: SIMMARY OF PECEMT STAFF EFFOPTS TO ASSESS ENVIPOSMENMTAL
OQUALIFICATINM OF SAFETY RELATED ELECTPICAL ENMIPMENT
INSTALLED AT TVIe2

In response to the recent event at TMl1<2, an effort was initiated hv NSS and

NP personnel to establish the radfation withstand capability of spreci€ic

pieces of safety related electrical equipment installed at T™I-?, This inforiae-

tion, tocether with calculated radiation levels inside of containment,

was to he used to assess tle possibility of failure of this equinrent

due teo rediation exposure as a function of tire, This rerorandum sirnmarizes

the status of this effort. ‘“ork thus far indicates that tire o€ failure is

difficult to establish because of uncertainties in the calcula*ted Anse rates

at varicus locations fnsie containment. Petter predictions 'wuld Re massible

only vhen better data becore available on wrich *n base dpee caleylations.,
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1. Instrurentation Pelated tn Cenlant Temperature, Precenre and Flow
Yeasurarents

Tehle I Yists those pressure and Aifferential rraecurn trare~it+ars ar!
temperature sensers located inside containrant ~kich apa coreidered frnaptirt

te the current node of opreratinn [Peactnr conlant rurme grepatine and mpogvidine
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flow through one steam qenerator.) This table also presents the elavation
of the transmitters ahove the contaimment floor (2°2' £ level). M1 instre-
ments are located in the annular region between the shielding wall and the
containment wall, The table also shows the radiation dose for which the

transmitter was desianed and/or tested.

In an attempt to cather more information on those transmitters suspected to
be particularly susceptahle to radiation damace (i.e. hoth the Bailey and
Foxhoro transmitters), 0DCE-Maval Reactors and Sandia Laboratories were
asked to search their files for radiation test data on trese instrurents.
Yhile neither orqanization had mada use of the specific model instru-
ments of concern, Sandia Laboratories discovered throunh discussicrs

with the equiprent manufacturer that certain Foxboro pressure transmitters
installed at T™I-2 are equipped with radfation hardened amplifiers and

that these transritters have survived doses as hich as 2 x YOF rads, These
instrurents are used to measure reactor coclant purp seal cavity pressure
at Mi-2. (The identification nurbers for these instruments are RC22-PT4
through =PT2). Should existing reactor coolant pressure transmitters

fail, these hardened transmitters may continue te be available tc measure

reactor ccolant rressure,

1.2 Allis Chalrers Reactor Coclant Pump “otors
n2W has established that the surne capacitors are radiation sensive.

They estirate that capacitor failure 1s expected to occur between dose levels
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will lead tn short-circuitry of the capacitor which will trin the
supply circuit brealer, If the capacitor rerains short-circuitad,
the motor cannot be restarted or operated. [f the capacitor stould
cren=-circuit, the motor can be started and cperated without it.
Theraefore, it aprears worthwhile to attempt a restart in the hope
that efther the capacitor has cpened un or that the startina purp

will open 1t up.

1.3 Pressurizer Yent, Bloct and Pelief Valves
Hith regard to the block and relief valves, DY estimates that the desinn

radiation level is 2 x 108 rads. This value was based on tests performed

on similar valves.

The pressurizer vent valves werc suoplied hy Ryrns and Poe and +hat
orqanization has been contacted to estahlish the aprrenriate “esion radie

ation level for those valves,

T.4 36" Rocorbiner Isolation Yalves

These valves were supposedly aualified to 2 x 107 Rads, However,

on April 6, 1979, Pegion III actifiec “PR that the valve manufacturer

bad filed a Part 21 notification indicating that at least ope corponent n€
the valve had heen testéd only to 4 x 10° Fads. As noted helow, the
effect of thfs reduced desicn radiation lavel has vet to he assessed,

This issue 1s heinn pursuad with the manufactyrer,
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1.5 Fan Cooler "otors

' n
It was established that the fan cooler motors survived expasure to 10 Pads,

1.6 TPacay MYeat Removal System Corponents

Components of the decay heat removal systom which may be affected bv
radiation have heen identified. However, desiqn radiation levels have

yet to be established. In view of current plans not to use the DHP systen,

there are no efforts underwav to develop this information,

2. Estimates of Time of Failure cf Safetv "elated Fouipment Nue to Radiatior

Exposure
In an attempt to predict when critical electrical equiprent installed at

T'1-2 might fail due to radfation exposure, dose rates calculated for various
points inside containrent were used in conjunction with the desian radfation

levels described in the previous section to establish equ?prént 1ifetime,

The e rate calculations were based on analvses of contaimrent air ard conlant
samples taken on March 21, 1972, [(See Enclosure 2) It was assumed that the

air sample was representative of the average containment atmosphers and that +he
coolant sample represented the liquid on the containvent floor., It was further
assuned that the contributions to the calculated dese “ue tc radiation from

the reactor vessel, steam generatcrs ard pressurizer vere nealicible, because

of the shieldina between thesa comronents ard the eaquirrment 2f concern,
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This latter assumption was suprorted by calculations which showed that
little of the radiation produced by coolant within these vessels penetrated
the vessel walls,

2.1 ORML Estimate of Radiation Dose at Location of Foxboro and Bailey
Transmitters.

CRNL, using a two dimensional computer calculation, estirated the

dose rate delivered to those Foxboro and "ailev transmitters that

are a rart of the reactor coolant pressure and flow measure svstom,

(See Table 1) These tramsmitters are located in the annular reaion
between the cont?inment wall and the shieldina wall, They are installed
on an instrument rack and are nosftioned several feet (See Table 1) ahove
the containment floor. The dose to these instrurents is due to radiation
from both the containment atmosphere and the con*aminated liquid covering

the containment floor.

Cne cause for inaccuracy of the dese rate estimates 1s the assunption that
the coolant sample taken on March 21 1s respresentative of the water on the
containrent floor., This sample was taken several davs after the event
whereas a significant portion of the water on the containment floor vas
depesited during the early stages of the event and should, therefore, bo

much less contaminated than the March 21 sample.
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From trese calculations it vas estimated that the transmitters are expnsed

a
to a dose rate of 1 x 10 Pads/hr. The Railey Mode! 2Y prossure transivitter

a . 7
vas tested to withstand § x 10 Tads with no effect o~n output and 4 x 10 Pad

with sliaht shift in calihration of A% (PAV 10N032), Several of these trans-
mitters apparently continue to function ncrmally. It is therefore assumed

that their capability above § x 104 Pad 1s being used.

2.2 Calculated Doses to Cther Corponents Inside Containment
Other calculations were perforred by the IPC staff to estirmate
the duse received by certain other important cormponents inside

containment. In these calculations it was assumed that the only

isotope of importance in the containrent atmosphere is Xe133 « The

133

analysis ef the contaimment afr sample showed Ye "~ to be present in

the concentration of 675 microcur!es/Cm3 {Table I1). To he conscrvative

133

and to account for additional! YXe ™~ being vented inte the containment

from the pressurizer as a part of the decassino of the prirarv coolant,
2

133
the calculations were performed assumina a Xe ““concentraticn of 1NC0

microcuries/cc.

133

The fmmersion dose due to Ye was estimated as a function of room size.
The room enclosure was assured to He spherical anc to be bounded by a

sionificant amount of shieldina for the snft carrma (N.M2 Mev) associated

122 . . .
with Ye'"~ decav, Nose r2tes at various locations in the containment
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wvere approxirated by estirmating a "charac. ristic radius”™ for the
enclosed area of interest using the hest availahle duilding dravinoe,
=l . 172 121
in addition to this atr dose from Ye =, the dose from ! figsolved in
the water on the containment flnor was also calculated v'ere anplicatla,
This calculation was perfemed usina the concentration reasures in t'e
primary coclant sarple (Table I1), These calculatfons are entirely
dependent on the radioactivity concentrations assured in *he air an
water, !ncertainties in these values would intreoduce correspardine
uncertainties into the calculationa! results,
These calculations produce radiation dose rates as follows:
Yarious valves located on top of the pressurizer 2CC ad/hre
Peactor Coolant purp surge capacitors 1100 Pad/hr®
flectrical penetrations 1509 Pad/hr
Pased on current knowledoe of the deeign radiatian level €ar rressurizor
L
block and relfef valves, the 1ifetire fs estinated to he 2.5 » 17 ‘tours,
The surne canacitors are calculated to last 2770 hps, The desicn padiation
Tevel for the nenstrations has not yet been setahlished,
fn estimate was alsg made cf the dose delivere” tn the 2¢" Decnrhiner
Isalation Valves. In this caleulator ft was assurmed b2t the mainr “arane
mechanism.was axposure of the valve se2t due to the flnv of cantairmarnt
M estimatel that the intparated Adose tn the surca capari®ors a1g ¢f
AprdY A2, 197€ vas 1.7 x 10 Pads, Thev estirates that *her-al rupava
could benin 17 days after the avent, The £ dnge calenlating ues “aao
on consideratinan of cartritutions rap “ath contoireant atreocrhere ars
Tiauid at the botton of tha containrent, The "F calentatinre torn Spe
PILhE 2SSUCCTIog That tre capgciters would Pe shiellpd Ser the 1iend
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nas rassing throuch the valye,

It is beliayod that the reta) oxtorior of the

valve 1111 serve to shield valye cormanents froe the padiation fror *%0 cone

tainment atrosrhere surrcunding the valve,

The radfation cdose to tre valve seat 1s estimated to be about 7070 Fad/kr

witn most of this dose due to beta rays.

The staff estimated the radiation

i
level cananility far thre valve seat materfal feor this valve to Se ahout 10

Pads. Tﬁerefore, the seat raterial should survive at least 21 Aays,

Assuming the seat 1s thick relat
heta rays, the integrity of the

substantially beyons that tine.

fve to the cenetration capability of the

seat wou'd be exraected to te raintained

As noted above, the valve manufacturer has indicated that certain valve

conpenents, narticularly arganic

[
on the isolatfon valve, were tested only to & x 177 Pade

material vsed 1n a solencid valye  puntad

The Lest

informatien row available indicates that failure of the solencid valve

would prevent clasure of the isolation valve.

Howveyer, vittout rare

“etafled krowlacoe of tre solennid valve desirn and the st pldinn a¥€ordnd

the eranic material by the valve body, it is irpossihla to establich

whether, and at what level, radfation will cause fatlure o€ the solannid yalve.

The ranufactur:r w111
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TABLE 1
8&W Instruments Inside Containment

[A - INST MOUNTED

BY ITSELF
IR - INST MOUNTED
ON RACK
Parameter Inst Ident # Mounting Type
SG "B" PRESS  SPGB-PTI IM 13 Fox E11GH
RC Flow LpA RC14A-DPT-384  [M-144&15 Bailey BY
PRZ LEVEL RC.1-LT 1, 283 [IR-4243425 Bailey BY
SG "B" PRESS SP 6B-PT2 [R-428 Fox E11GH
RC FLOW LpA  RC14A-DPT1&2 [R-4255426 Bailey BY
RC FLOW LpB RC14B-DPT284 [R-429%430 Bailey BY
RC FLOW Lp8B RC148-DPT142 IM-12813 Bailey 8Y
SC "A" LEVEL SPIA-LT2&3 IR-426 Bailey BY
SG "A" LEVEL SPIA LT4&5 IR-426 Bailey BY
(su)
SG "B" LEVEL SPiB LT1, 2&3 IR-428 Bailey BY
SG "B" LEVEL SPIR LT44&5 IR-428 Bailey BY
(su)

SGA LEVEL SP1A LTI IR-426 Bailey BY
SG "A" PRESS SP6A PT1&2 [R-426&424 Fox E11GH
RC PRESS (WR) RC3A PT34&4 IR425&427 Fox E11GH
RC PRESS (NR) RC3A PTS [R424 Fox ET1GH
RC PRESS (WR) RC3B PT3 [R429 Fox E11GH

RC TEMP (NRT ) RCSA TE2&4
(A LOOP)

RC TEMP (NRT ) RCSB TE284
(B LOOP)

RC TEMP (WRT,, RCISA TE1
(A LOOP)

RC TEMP (WRT,) RC15A TE284
(A LOOP)

RC TEMP (NPT ) RC15B TE1
(B LOOP)

Rosemount 177Y 10

Rosemount 177Y 10

Rad Level
Design Test

7
7

10
10

10

10’

10

10’

107

107

107

8

8

QC-CL8

Above 282.5'

Level

zl
30
3‘

sl

Sll
0"
6"

2“



TABLE 1 (Cont'd)

Rad Level Above 282.5

Paran _.r Inst Ident #  Mounting Type Design Test Level
RC TEM¥ (WRT ) RC1SB TE243 Rosemount 177 108

(B LWP) ¢
PRZ TEMP RC2 TE 1&2
RCP1A SEAL MUI0-FT1 BROOKS

RET FLOW
RCP1B SEAL MUT0-FT3 BROOKS

RET FLOW
RCP2A SEAL MU10-FT2 BROOKS

RET FLOW
RCP2B SEAL MU10-FT4 BROOKS

RET FLOW

gc-C '59



TABLE 1 (Cont'd)

EQUIPMENT INSIDE CONTAINMENT NECESSARY
FOR CONTINUED OPERATION IN PRESENT MODE

Design or Elevation
Component Identifization No. Type Test & Level Feet

Pressurizer

Vent Valve (Mov) RC-V117 352"

Block Valve (Mov) RC-V2 2.08 x 108 355"

Relief Valve (SV) RC-R2 355"

Spray Valve 355"

Heaters 321"
Reactor Building Air Cooling Units 1 x 109

Containment Isolation Valves
on Purge System

In Core Thermocouples

Reactor Coolant Pump Motor
and Surge Capacitors

- Pt
8‘ r i
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TARLE 2
Results of Analyses_of Containment 'ipr and Conlant Jamplaes
Taken ‘arch 31, 1979
Constituents of Cortaminated Coclant
132 & -
= 1.2 x 10 microcuries/cc
133 3
I - 6,5 x 10 -
b |
s’ €.r1axw? o
13 y
cs'?) - 2.8 x 108 o
140 " ”
Barium - 207
Constituents of Contaminated Containment Atrosrhera
133 )
Xe' ¥ « G715 microcuries/cc
re" 15 .
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