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The cbjective of this repcrt is te resrend t.a -he prepcsed

revisien number twn af caml?te-r c,uid a 1.07- Ins t-u: ante tien

for Ticht 'Ve ta onclad Nucle =r 7e.:9" Plents te reeere rient

end envirnne canditinns du*in and felinwin en accident (See .

Appendir A). It is nur purrase to: (1) ^cLaant en the eF Sured

ve*iehles listed in the prnreced ravisien, (2) Determine if the

tengas riven in the prarneed *avisien ere err *cewiete for each

tessured vrriable, and (!) Data-Lina if tra cuelificetian requira-. ,,

.

' cents for prcP af tre instruLents used te Leesura trese vrrie.hlesi

e*= rigarrue eneurh for a pcst-accident envira:.Ler.t. Incrde- *

te eacentlish tra a>-va abjectivas tria ere-t will ernriet rf

twa separete crts. Irrt 1 will datartine v.: i"? cf -1 _e "~ed

ve-iablee naeds te be cae.sured during en ecc16 ant and M e |

quelificetien requirecents of t'ese instruzents. Iert 1 will

el'en briefl3 discuss the rrnces cf ecte of the Leceured VF F;.iDieS.
1
!Tert 2 will enelyze tra *ensinins Leesu ef variabla ren es.c

Leteiled celculetiens en eech cf tre -eLaining _encured verieltes

,

will- be dene rnd f r 's trase dete (.11rng with data frra etter2

l
i

N"C, Industry, Acedanic, ate. studias) instrument renge propcsals |
|

will .he tede. Tre verulte v:111 he ecc-tsd in a lated decunent. |
.

Thet-tre etud: ,rcue hee eccasplisiad is ess.antially the

fi*st stap i.e., to identif.y tha vt-iehles the need to te zeesured,

te cammen* rn tha enres af scic af the VP-irhlee, and tc i

discuss Pa cuelifica-i n -acuira;.*:.te of crch insm ent. .;;

e letar dr ** , - P a s tudy g--ur ":i'_1 d is cus e i . a -aur ir.it. rt
i

i
i

1
.
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instrunent * nges end the argunents far these rea.ges.

2.e wer% thus fer has entailed review cf various

docunants, nctehly the fc11cwing:

(1) Satert en .. cniterine Fes'-Accident Cor.ditiene i. Fawer
'e?cta*e Subnitted tc the U.S. Atesic Tr.ergy Oc ission

by Lenning,1111er, and Plu m er af the 7ette11e Aen.crial ~

Institute, (1072)

(2) ' Functionel '3ecuivacants few Fast-Accident .enite-ir.;

cere'cilit" fr- tra centrel 'e-m cra-e t-* ef e Nuclaer

.?nwa= Canavate= Station. 'ry tre w-iting g* cup r.'S 4.)
,

of the stendards enznittee X"I? scc (1979).

(*) Prenesed revisien 2 to 'epilate'y cuide 1.c7:

Instvunantetien inr T iir t ":s tar ree1=d '.*uciaer ? ewer

Fle*nts te Assass Olent and Tnvi* ens renditions Durine

end Fn11cwine en Accident

(4) The final eefety analysis reporte of the fr11cw12.g
i

rapresentetive PW7.'s were alen reviewed: i
l
i

(1) Ievis resse

(ii) Onzbustien Tngineering S:eten 30

'

(iii) ? ?I Stendard ? lent 241

(iv) ?latcs-?er

(3) TT-2 T assens Ipar ed Ses'- Ferep Stetus "ern-t end

_She-t "am 'ecentendP tions , FT*'YG-0- 7a by the effica,

r gule te*yn guletien, T'.S. Eucleerof Tucleer 'eecter ee

"ecissien, dete published July, 1979

(6) '"EI-2 Ias sene Ier *ned mest Forca 71nel Care *t
by the effice cf Nuclear 'eector 'egulatien, IS.

3
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Nuclear Regulatory Commission, Date published:

Peteber,1979

(7) The Draft Standard on Accident Monitoring Instrumentatirn

developed at the August 20-24, 1979 working group meeting

held in Fittsburgh, NS-SS-79196

(d) ISA/NPFSC Studv Onzmittee on Three Eile Island

Einutes for meeting number 79-1, September 10 and 11, 1979

The informatinn obtai ned from all of these repnrts is presented

in table for at fnr esse of review. An example of the type of

table usad is shnwn en the nert page. The first four enlumns in -

the table are tekan directly frcm the prnpesed ravision to 9eg-

ulatnry guide 1 97. The -emaining relumns indicate whether the

veriabla is recommended for measurement by the dacuments li.sted'

at each nf the enlumn headings. This table is werely a e.cepilatien

nf infarmatian from the varinus dccuments.

Each variable is separately discussed (by system) in the

bedy of the report. Each discussion is breken dnwn tr.to three

separate parts, labeled a, b, and c. Part a includes an argutent

for or against the need te measure the variable, part b discusses

the range of the variable, and part c gives the study grcup

opinien about the cualification type. This section alsn includes

any additinnal variables needed tn Lenitor a PW9 during a

rost-sceident environment.

The end ni the report censists of twn parts: (1) A ccerlete

summary in teble form of all the results drawn by the study grnq:
and (2) all the ennelusinns reached by the study group.

Y
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The core syetet ennteins the following neasured variables:

(1) "cre exist tencerature
(2) Cantrol red positien

') Neutrnn flux'

Esci af the three veriables listed above are icpertant in deter-
.

Lining the cenditian of tre enre in a pnet-accident nuclear power

rient. The infartati n gathered will be used for incere tenperature

meesurements, to travide pasitive indication that the enntrcl reds

ere fully insarted, and for en indicatirn of ap*rcach tc critical
du-ing start-un (trevant start-up accidents ) . Therefore, all

thrae shatld be cenitarad, The entire care systen is listed in

tre fallnwin- tables.
.

.
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recP trbla canteins -Fe 'nll-wing infc*netion frem the

! saurea listad:

.

t

! "al'tzn Nur.'na" cnlunn Ne:e Ecu-ce of Infe,-:_s tien
_

4 .s
e 4e . E . A ... .e . , ,1 w e F . , d ~7e. ,4 e. Cl e s.1 7 *14 .. c ,.F...a..a

....S~
.

s. . . __ .. .. . _

Nur; ogn21p tnr. "uic a 1.07
-

~

2 Senge Instru:nentatian :cr L L..t '.eter on el h,c^
Nuclap= ?~r;ar Plents te Assass Flent

Type c'nd ?nvirni.s ^-nc.itient Luring end'
,

Fellowing en .tecident
4 .urpase

5 SI". " ace- rks Teien frPC t.e sFfa** En:- 1* sit repo"ts
of the fol: nwing .-1 nis :

(1) 3.vis .eese
(ii) "catustien Engir=arint SysteL. ,

a0
',

(iii) &"| Stende-d 71r2.t 241
,

(iv) "|r t i s t e r
4

6 ta ti.elle ;.I ~-C47 rkan f ~ c th e -a-a - en:
~ nditians 'nanite-in ~ art-rari :: - a

7 - v: = - eacn a-s - = . .; r at.i c.

... ace. , : . , . -_. c. . cmw . . ,-,. nr.. ._ ....

7 E/'I S'-27 Dec., l' 75 =k=n f-- :
Annident ..ani r-in Inst-unantrticn: ,

IhtuCT a! ""a ! rFO! ^~ Fra"aSGr 79=-
ulsta*v C-uid e 1.C 7

. . . . -'- _ecc.Cc", .|. e D 1,,*eC141 "alc"~, cI s

FrerEred by: luela. - E.a-vices "arp- !

cr>tien 17C0 Zell Avenue )
c 00;c -p'rall, "elife-niee 2

_ -i.*.c .4 *e ' 4 .".v e e +a' rg- . c - . ~ a " *.. " . c''. l a}*_ ;. _ . -

e.e.. n . w. e. . .
en3 .;,e r,s_. ,u- 1. --~r. ... s.. o

(A-l'-74) 7.'nkn nv.r.

c :vc ;''os (er1-:.rn' m. . ,. . = - .
a-12 -76 "nkn c i.r.

.

. . . .

.._~~.<...'"",g,,ar.. . ~ . ' . '
'.- " ' - I- - ' .'. -'.'.a .

'''' "_ I d e .s * n ~''p''r.'''''.'.-
~

10 <-. . . . . . .
. .

.
A. c , - s .e. e n ,. aa.e. s
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.idditienal entmente end triticisa en sech of the meest ed

variables era given below:

(1) Cara eviet tattereture
a) This variable is definitely necessary for pnst-accident

Ennitaring since it will provide in-core teuperature

measurements tn id ntify lacalized het spots present

in the enre caused by an accident. Thus enre demage

can be estimated alnng with the a: cunt cf activity

*eleased tn the primary system.

b) The reage seecs to be very large and wenld recuire at

least, two thertecruples per position (0-5'0*F and

b'0-2'000?). Uclng twn thertnceuples per position,

besides being e.vpensive, cculd be difficult to eccomplish.
.

Hence, enother methed fret.ld be ecplorad to cbtain the

r e pessible selutientemperature range aracified, n

tn this prnblem is to use only one high range therto-

cruple evan thaugh it ey have a ncn-linaer cperating

renge. Then b.v using advanced electronic technicues

the ncn-linear regien nf this therunenuple restense

enuld be lineerized, thus erte:. ding its range. The

renge seene to be arbitrary and additicnel studies'

are olenned in this area.

c) Type 3,0 wculd forca the nuclear industry to qualify

ell of tha in-enre detectors. rne ;caribla solutien

to this prn'cles would be to take approyitetely cne

hundred seesuraments, insteed of fifty, but the

'har cecurles used in these one hundred Leesure ents

Il
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v:an1' .ha a.' -Pa-s?alf, instard rf cless 1E. tis rauld cduce;

.'- a . . e c. e e = t. - d .." . , _ c. . d. e ntra t > .c' ae. -. c '. .d '. '- - - $, d e
. .

e -- .. .

te caniin~ h,-t s *-te in t~ a ca-a. ~he F c tut 1 nUnh a" of in-

esarrch!ca e tha J.aanu-les us ed shoul- ha evr: ined by f':-t' a*

dete11-d. -asaercP p-6.'act in thie c rar si ruld ba und erte''en
.

!

to daterz ina v:Pich -.etred vie ;16 lard tc tha I:.ast in'eru tien

fa- tha deller. AdditianF1 Work deeds te he dal.e in thiS Fref.

(2) "ent-al 'ed Fasitien

e) ~' hare is na cuestien thet this v: -ir tla ie ..ecase rv for.

rast-reciden* Leni*nrini. "he par itive in'im tian thr t

tha cantral rade r~a fully insertad is et.ealutly necetsc y

.r nn.-i.-- e.> , r,_ .m... ->..'..',r.~.- - e .r.d i . ' .. . . i . >.. c .. u'l-#
.. - ..

in in?iertion the rera r* crcrrt-- .;_d fi-ad -t e erre
'"

s

- < e ce s,
,,. < . .u. r . e , a. n. ec$s. .=., .a.n.. < . - A. . a _, e e .- . ee -.. c -_.v e

m -. s

shtdaat Iergin.

b) Tha -s nge i.a r~n e* fr- rest-sccident :ani a-inc.

e. ) m.u. a . - n. a 1. . 4 .n. a. .. - .
,

P ) '*a :t-an 71 :v. ;

l

e ) This car sured vr-iF''-le ir access! !y to r eniter E!.d r T!rc8ch )
l

to c-iticelity eccid an* *h5 t irht eceu*. Thus it shauld
'

'ce inalud ed in -ha r st-recident 1.;F ru entrtien

.. . sa (, e / e ) . . .,1, . ._ . p. .r.euz .. s.) awa , . . , . . .. ~ .. - . . . . . .
... - .e

ecn F .#1 el d . d '. '- e v. 4 .=. . ..-'..>.d. .S e, c - - a. . . " . > . . ' *..d''-- --
. . . . . .

c e s. ee. ~ .- e s..->t >v a. a r.,_ a r +. s %. , a c%.e4pa , ~ ~ ~. A a . a n . e v_ .e ...e... c. --
- . -

. u

p 5 5 4 .4---.t*~e .c -C. o. , p %. +. 4. 4. >- ." g A = c 4 m p f.. 4 ... = m . e d . . . ~%. . .*s .:
. . . - - . - . . -

/.c .e .*!* 4 * e-
3..*- A. k.. g, c 3.,. = - .e. 4 . w e p. e. p - . . s. .w

.e .. . A 9 .e %...~.

c ) R> p -o. 3. 4 .c 4 .+. p .
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The eectar cealent sreteu aon sins :he fel'_ezing uev eured-

variatlas:

(1) 'CS tc; leg Temperature

(2) 7.CS Cold Ieg Tenpere tu e

(') '"S Tressure

(4) Fressurizer level -

(b) Dagr e of Subennling

(6) Saeete- Care Level (edded by the study graup)

(7) Seacter Gaalent Irnp Flev.

(a) Frimary Systen Sefaty 'elief Velve 7asitien er Flcw
.

Through or Frepeure in Salief Velve lines.

(9) 'ediatian leval in Primary "calant ";ater *

7ech af the nina ve-isbles listed ebeve era in-a-ter.t in
deter:ining the conditi n af tia -eector care caaling systen in

e rast-eccident envirannent. These _eesu ed va-ieties suprly

the -eactar emeretars nith +he fellewir.g infartetian: (e) The

darrea af suberaling treeent in tra rine. y systen, (t) 7-sitiv=

ir.diee tien af neturel cirm?le" an in the aava, (c ) :- cc t t e l5 r.c e

celculetians ?hich e-e usad far firect indiceti n af v''S e ersiian,

(d) Deterainetian a ' vaid Fisee rtich Liiht evis t in t'r e c e*e ,

(a) 7ndicetia: af co-ling _e gin in :1= c--a, (f) ~nture the; the i
,

I

ca e is ca- e ed at ell ti_.es , (r) Tarsible :-i pr. ca-le:.: ir.ver.: r.-
'

. .
|
|

Ines due - e stell tire / valve fe ilure , e:.6 (t ) r-ly indias ciar. )

af fuel cladding frilure end en estinete af the evia.t ei the ,

d enege The-afa-a, all nir.e cl auld te _anitarad an site. The
.

entiva erater ca-lent erste; is '_isted in :1.e f '_ awing istles,

rech ter1< canteins inferte ia:. te' en : ra_ severtl rar- is e:.f/
stenderds wrich darl v:itt rar -acciden: meni aring. Thise-

.

. - _. -
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4e . 4 .... 4 r. r d a '.. .r. . e 'e ~.2.- 4 .. .'. .' e s = n . 4. n.n. .. - . .

'6di-i nr1 - :. n s Fns# sritiaiFue en nFei cf II.e eF eured

vr-irtlas fra g iv a:. balaw:

(1) = ''S 'e T a =- "c:..~ a-e tv-a

g ) . . . > .- . . a.g., a -

a . .t4 ,. ........n,~.,,. _ . e . - E c ~. . .* 6 e.#.'.2,,,.r .e a .. . ..-.. ..

nanita-ing since it sids in d e e : i. lint- the erc*c'-
.

sutocaling level nd 1* ;ravides indice tien of ne tu' el

ci-cuirtien in tha ev er.: cf raC ru: ; failure,

b) The rrnge is va .y 1erge (1:,0c7 te 7 007) tut tresel.t,

.-le ) Fire; d; he va 1-rle e.teddr.' IP 's (*:|n tts-4 * fr- ev

t! is evtanded rrnge. T1a-efare, ti.e st;d; 6- . sees.

nn *ratler. in i_.rlene..ti:.e- the ' > n.,. e giv=n.

,3 -, . , . . . . 1, .,i.,.m. , . . . . . ...

*
/O 'rS "-16 Ier Ten =-5in-e .

. .. . - .e F a. - ' . . .d .1 .,- ".o n. e.e = s ' v, .' r - -- e '. -e c c .d d e..tc. ) ->4.=. vr . d. r i ' a. d
.. . - .

,

nanite-inF Finee i* ---Vides positive indicFtien. cf

ns turel ri-cule tion wP en the '''S pur ;s fei: end it

elsa prn"idas it. rut d -a for rny rat.t belance cel-

culatiens which e-e usad *n d e * ar.:.ina ~''CS in,d ection

n-arttien.

b) ' he -enge erauld be the arne e s i.. -t e TCS :-:nt I.es

Tc:.rar.' u e nessu-ad ve-irtle. Tiis weuld ei.-li:y

censt*nctirn, procurece.t, etc . -f r n-the- tyr e -:

p A,g , .e ,, ,. .,a. , . e , . . , .. a . . . . ' . = u . ' l d -'.,-.,
- .-w- _ . . . _ - . .. - < .c

*
'

*. d 71- - c '- - (''.-
*

*-""''.r-f' .r e. . ,,. r ". A ~.4....,. *1.- *.a a- . . .. . s.

F e c"-C * e "" ^ulf ti" .F ' I ~'' " .# ~.'T* 1 ^ 1 "^ul' I i "2.'
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a u-c.
. - .A .-. ,,-. 4. .. ,. r.- .. -
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' (v) cs y*aern*. |
i

e) 7f s ve-irble needs te ta ne sv**d.
" ~

m nre is ve*y 1 *Ee rnd e*ece erbit- *y. "'h e u - e rb) Tha .

lirit ringa s a a ..s 5 -bit *e.*y s r.F it stru'd te equel toi

r;; ravine tely two ,inas tre dasi 1. raeru== -f the
,

,

recetnr cnalent syF t AL. .QFin tWe SFFErF~a ia.s trU-.ent s

will be recui ed te cerar the entire ringe. "hus,
!-

cc'ditienel **sce-ch needs to be dena in this r-a:4

et-r le te* 65 ta.
4

c) The type is fine.,
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(4) Frassurizar Ieval

(a) This variable needs to be seasured during a post-

accident canditien.

b) The range seens fine but v. hen the water level that

is present in the c.CS falls belew the pressurizer

elevstion, the pritary system water level is crtpletely

unknown! Fence, the reactor nyerator must have additional

infarnetinn te determine the level of water present

in tha enre ( sea the -eector care leval meesured

ve*1eble).

c) The tyre is fine.

(5) Daaraa of Subcenline

a) This ve.riabla is nat absolutely necessrr; in e rest-

accident envirentant. This meesurad varipble, which

cennct be dane directly, falls inte the ":: ice-tn-have"

cetegory. This variable relieves ti.e reactor nperater

cf heving tc use stcet tables during criticel ;cet-

eccidant canditiens. This is definitly desireble!

Put inorder te previde this variable, several priser:,

systam va' iables (DCS tepperature and pressure) Lustr

be r*nvided end then processed by using Edvanced

electranic techniones (sic-avrecessor). Thus simplicity,

reliebility, etc. c-uld be Ins't in providing-this

vPriabla. Jnother Ernblet i? that it f ees not
consida- 1rcelizad trilin- aand,itione. ?ven if the

degrea-of-subcn-ling meta- raed e sefa c and i ? ie:. ,

bailing still cev1d be cccuring deap within the core.

]d
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a) (cont.) rperator reliance nn this eter thus could-

lead to a disaster.

b) The renge seems arbitrery. Thus additional ressarch

in this araa will be dnne at a 1 ster date.
c) The type is fine.

(6) Danctor cave Laval .

a) This mearured variable is absalutely necessery for

theprotectinn of the enre! 'iith the actuel enre.

water level known, nn daubt will exist about the

But t'is varieble is very diffichltenre being cooled. r

.

ne pnseible methed wauldand expensive to implement! o

be te include the reactor enre level rgyiable and drop

several other variables which wauld no lenger be

| necessery te monitor the enre during en accident.

Additicnal research would determine which variables

could be dropped. The study group believes that

additional study should be done by the N'.C, industry,

etc. into the possibilities of direct enre level

measurement in FWu's

b) The range wnuld be plant specific. Aditienal research

on what safety percentage shai:ld be used will be done

at a later time.

c) The type letter will be determined at a later time.

i

i
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(7) vaectn "anient Lane

a) This variable needs in be tersured. But is the actuel

ficw being measured (using pressure devices,.etc.)

or are the RCS putp speeds used? The actual finw

present in the RCS should be used, not the pump epeeds.

But it enuld be difficult and e7 pensive tn Lescure.

b) The renge is fine with respect to normal flow (0-120w)

but the natural circulatien limits shnuld be incked
into at a leter deta.

c) The type is fine.

(d) F*imery Systa: Safaty 5alief Velve ?nsition n- Finw

n lief Velve linesTh-nuch or F*assu-a in e
.

a) Tnis va-1able is dafinitly recuired fn- post-eccident
*

conitnring. It is rec,uirad by the TiI-2 les.: ens

learned (short ter: recent=endetions) report. Eence,

it must be implemented. But is the actual valve

pcsitinn being caesured nr is the don /ition of the
electrical, hydralie, Fensmetic, etc. accuating device

being annitn*ad? The actual (nechanicel position)

conditinn of the valve is t'e only infarnati-n whicht

leeves no doubt as to tre stetus of the velve. ?ut

this cruld be difficult tn dn.

b) Tha renge is fine.

c) The type is fine.

23
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(Q) Tedictiar Taval in F*ite-v cclant ' ctera
.

a) This meesurad tv.riabla ie -aquired fer past-eccident

manitoring eince it prevides Lafartetian ebeut fuel

cledding feilure and its extent. Sheuld this VeriPble

employ sampling at in-frequent intervals or arme method

in which the SCS could be cantinuru,1y Lenitnred?

This should be locked into.

b) The range seems arbitrary. Thus additienal work will

be reqqired at a later time.

c) The type is fine.

.
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The centain=ent system requires the following seasured

varisbles:

(1) Containment tressura

(2) CenteinLent etmasphera temrera ture

(') Containment hydragen enneentration
.

(4) Centainment isolatien valve positien

(3) Centainment sump water level

(6) Figh rence centainment area rediation

The variables ta be scnitored in the cantain_ent are fairly

*

well esteblished and agreed upen. Charefore, eech of the
-

six veriebles listed abnve are in. nrten* in d,etermiriz.e. the
conditi n af the-contain=ent during e poet eccident enviren-

cent. Since the cantainment is tre last terrier te redie tien

"aleese, it is vite] t.- teniter its aanfiti n during en eccident.

Thus the instrumentetien is generally typed ? or 0 whic'r

ecuires extensive quelificatiens. These qualificetiens will

assure tFe public health end safety during en accident. The

entire acnteinsent systas is listed in the ellowing tables.

Tech table contains informatian taken frn several repcrts and/cr

stendards which deal with post-accident cenitoring. This infor-

metien is givan in the tebles en pages 11-27 nf this repa-I.

26
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.idditienal consents and criticists en each cf the Leasured

veriablas are given balow:

(1) Containzer.t p* assure

a) This is a variable that should be meesured, without

questien, es indicated by the egreatent in the reports
.

(?attelle, EP'I, X70, A5S, etc.). Enwever, the number

end locatirn of the pressure censors are not listed,

except for edundency.

b) The upper range =sy be difficult to achiave. The final

safety enelysis report frem Davis-3 esse indicated an

upper range of ebnut twn times deeign pressure. Fence,

~ edcitienal reseerch into the enge will be dcne at a

later time.

c) The variable is typed es 3 nr C which seens cuite

appropriate.

(2) Cnnteinzent Atscethe-a Tamrars tura

a) This variable is also nearly unanincusly agreed upcn

as ene te tenitor. At Davis-Eesse, containment vessel

temperature is measured at 14 points, which prchably

gives a gend indicati-n of the air temperature. The

air tends tc stratify inside the centein_ent, sa a

n:sber of nonitors wruld ba .2dessary te give a gned

indication of the tempe-tid e istribution.

b) The renge of 40c? to 4CcS. ceer) ad.cuete and feirly

afar to schieve. tut additianal stud; will be ccnducted

at e later time.

c)'This variable is typed E, indicating thet it rupplies

no critical infor ation, but dnas previde infor:stirn

23



... .

. .

c)(cent) for dafense in derht end for diagnosis of the

pe=formance of other systems.

(') Centainment Evdrneen concentratinn
a) This variable should be measured tn indicate the per-

formance of the containment Eydregen recembiner because
.

of tha explosive nature of H . Fcr cantainments with
2

external, detachable H recc=biner, this measurement
2

can indicate when the recombiner wheuld be attached.

b) The range seecs to be sniewhat arbitrary- frcm o to 10-y

cancentration, capable of cperating frc: 10 psia to the
~

*

mevisus design pressure of the containtent.
,

c) Because of this variables ' importance in the sefety

of the rublic,it is typed ? or 7

(4) Cantainment Ten 1ation selve Fnsitian

a) This is an important variabla ta be tonitcred because

it is a patentiel path for rediatian release. The

egreetent eteng the repcrts is not es gend fer this

variable. Accarding tc the Davis-3 esse ISA9, it can

be done.

b) The range is fine, no argunents.

c) The type is listed as B,C, or D, indicating scne

uncertainty as tc the degree nf qualificati-n. The

necessity of recorder for display es recuired far ? end

C, is certainly cuestianeble. An indicater would seas

tn be unre ept"npriate.

30
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(5) centainaan? Sune " late = Iaval

a) This verisble needs t- be nenitared to provida indicetion

nf leakege inside the centainLent.

b) The rPnge V.hould be plent Drecific.

c) Tha type is 3,0 because af its in;crtence to the safety

of the public.

(6) Eigh upnre Onntainment A"es DediPtien

a) This nessurement is agreed upon by the najority nf the

reports listed. It is impnrta.t in providing an

indicatinn af the sevarity of eny ccre densge.

b) The ranga seens te envered with present instrumentetion

frrn 'eman and General Atenir, thcugh it say n-t te

cualified fr- tyre 3 er c. F er.c a , additionel ticrk

shculd be danc in this e-ee e; a later date. -
.

c) Th= tyre is er C and is adecuete far I'-ie s: sten..

.

31

,

I



, -_ -- . -

. . . .

. .

.

_

D . ) S'''''I. D. *X S': ? "'"a

31



_ _

. . . .

. .

Tha secondcry system contains the follov;ing nessured

verieblas:

(1) Steen generater pressure

(2) Steam generstar level

(') Auriliery Feedwater finw

(4) Lein feodwetar flew
(t) Sefety/ Relief velve tositions nr sein steem flew

(6) 'adiatian in condensar air recovel syetem

(7) "edioectivity in effluent frrt stes= generatnr sefety

relief valves or e.t=capheric dump velves

Th a fellowing variables definitely needte be tenitored in a

rest-accident enviransent: a) Steet Generator Iressure, b) Steam

Generator level, c) Auxiliery Feedweter Flew, d) Lain Feedreter

Flow, and c) Dedietinn in the Cendense" air 'eceval Systen. All

of these varishles provide inferretion In the reectcr nyeretcr

about the integrity of the secondary systes end its ability to

remove decay heat frcm the raector enre. The study group believes

-het the Sefety/Salief velve tasitiens er iein Straem Flcw variable

dnes not nead tc be meeeured since infarmatirn ebout the status
1

af tha integrity of the secondery systen elreedy exists. Thus

this varieble can be eliminated from the N"C list. The receining

variable in this list, the redieectivity in the effluent fr L<

the steeC generatnr safety relief valves or etCospheric duCP

velves, WPuld be ve"y difficult te iLpleLent and the infer'ati'n

i provides is not ebsalutely necasse y during post-en^ident

nanite-ing. Tha entire secondary syster is listed in the follawi:?

ech table conteins inf orustien takan frnn severel ret rtsticiee. r -
,

!
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and/ ar standerds which deel with cst-accident nenit ring.

This infarnetian is given in the tables nn pages [ 4 blO |

nf this ratart.

Additicnel cannents and criticiens an esc': of the Leesured

variebles era given belcw:
.

(1) Stae= Ganaretn* ?-assure

a) This variable sh-vid be neesured since it travides the
operetn* with infernetinn ebrut the integrity of the

secandery systen end its ability to rennva d ::y hast

fram the en-e. The steen generetar presrure een else
-

be used to indicate a steen line breek. Thus the steen

ganeretnr pressura ie en Laportent verieble in the

initial phases of an eccidant in rely deduce ti.e
.

natura af Ile accident.

b) The renga eheuld be specified so th L . ti.e entire

renge of the steen ;;eneretor is considered. The
,

renge gived in tha Kun raport is nat ve y cleer.

Additianel rasearch should be d-ne in this Free end
the -asutis will be reported at a later date in e

follow-up * apert.

c) The type is fine.

(2) Staan Genere te- T avel
i

e) The steen generetar level is r n inrn-ten- link in the |

' heet' trensfer path in tha ultinate hee. sink. Thus,

this variable should be canitorad tn indiCete e lass
af this haet transfer reth,

b) 7t" renge is fine for duel-pese steen genereter but
what about single-pess steen ganerators? This rFnge

36
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should be plent specific.

c) The type is fine.

(') tuvilie r'r Feedback Flew

a) NUDEG-0573, because cf the accident at Three Mile

Island , requires that this variable 'ce nonitcred

with safety-grada equipment. This varie ble cust

be displayed in the enntrnl r-al end rowered frem .

the emergency bus. Thus, this variable must be

manitored during a post-accident canditian.

b) The renge is fina.

c) The type is fine.
.

(d i Epin feadwete" Plow

e) Tha sein feedwater finw is definitely needed curing

eny type of post-eccident environment. It pravidas

infortatian abrut en edecuare source of water to each
steam genere. tor which is used in rencve dece.y heet frrm

the enre during an accident. Thus, the tein feedwater

firw should be ceasured and is already menitored on

pres ent-day E'P. 's .

b) The range h fine.

c) Theauxiliary and main feedwater flow sheuld have the

same tyre! It daes nat seem lagical to type ena D

wPile the other 9. The study grrup balieves that the

=ain feedwate- flaw should be re-typed D.

(5) Sefatv/ *elief Velve ?asiti-ns er L:ein street Flow
a) Tha study grnup balievas the this variable is nt

needed fc" ''-a nanitaring of en eerident. !f one cf
<,

tha main street esfety velve -rans, the naise pro 6uced

by the steet asceping wauld be encucP ca indicete to

3-
_

_
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tha -aect-- n-a-e - ~her th=re wer e .ejnr r-ebles.

Tha usefullnese -f this ve-ieble during a stell = tee:

leek is cues;ianed. The staem generated preesure is a

much better indication of a snall seccnderv s.ustes tir.ea .

k.. P. a e '.t .

b) The venge is fine if the X7" still believes tha: ti. e -

infartetian trovided by this veriable is abselutely

Lecessary.

c) The tvre hauld be D nr evan E. The stude croup believes
- -

the """ ir ever-catranse ting baceuse of the eccident at
.

Threa Lile Islend. 1 er.all leak in ene of the safety valief

velvae would causa, :1.e steen ganaretcr :-essure end level

ta d-n , thus riving tie eratar :?= infr-Letien necessery

-.4,__ y , _ 4. ., .,. g c+p e e.r..a.n.4-. e. n. . .ar.e . .

. > . , .--e -
.e. c w .. .- . . .
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_ e_ d " c .4 .. - . S. e c. - = . c '. d .. . 1_ a. e. . . o _d ..e-ci e".e~ ed +n + v, , a v. , .."m o- "
. .. .

this s,steL cn all of tha .cefeiv ralief vrives (The :.uuter

cf erfa ,e "elia? .' elves is le ree e;.d i- depands upcn ;i e

clent).
'6 ) 'ed ie ti-n - in Ornd ans a- tir 'eLevel Systan

e) Thie ve-iebla is n=casse y du-in[ en acaident te
1
I

2
. . s. .
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negnitudes saens apprneriate. /dditianel reseerch in

this evee sh uld be done end raperted in a follow-up

rernrt at e later date.

c) The N"C did net essign e type tc this veris'cla. There-

fr-e, the study graup assigned a type C tr this variebla
,

since it indicates a breach -f ane of the fissi-n

product barriers.

(7) c dioactivity in "ffluent Fran Steam Gene-eter Erfetya

'eliaf Velves er Atnnsthe*1c Dunt Velves.

e) This verieble weuld be difficult tn implecent.- One

pnssible nethed censists nf monitcrin the radistian

in the :.ain line. Tvin i.cnitors, ona ebeve tha relief

velves end the n:her dcwnstreen of Il e relief velves ,

cauld be usad. This ue-hed v :1d greatly reduce the

number af Lenitnrs -ecui-ed (sinca the nnnbar of
ettnerheric dump valvas is lers:e).

b) The renge see e hich. Tv.n er threa ar6 ers -f _egnitudes

seems aprrorriate. Additirnel rasearch in this eree

should be dona end -eperted in e f-11cw-up repcrt

et a later dete.

c) The type shculd be type C.

.
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Tha euyiliery e'ete c ntains tb: f-11 ewing u=esurad;

verieblas:

(1) renteinmant Sprey Flow

-(2) Finw in Firh Iressure Injection System

(') Flaw in Inw Fressu-a Infection Systec
.

(4) 9aa gency Scalent "leter Stnrege Tank level

it) Fressure of N in tha Accumuletor Tenk (eddad)p

(6) .tacumuletcw Tenk Ieval

(7) Accumulater Isalatien Velve Fcsitiens,

(:) 'F' Systen Flcw
-

(9) 7E' Feet E7chenger cut Tas;ereture

(10) Cenpnnent Conling 17eter Temperature

.11) cncycnent "coling *-7e ter Flaw(

(12) Flew in the Ultimate Eeet Sink (IIES) Iccp

(l') Temperature in Ultinate :-eet Sink icc;

(14) Ultimate Feet Sink level
(13) Feet 'emcvel by the "entsin_e.. Fen "onlers

(16) Daric Acid Cherging Flow

(17) Letdawn Finw

(13) Euct level in S;eces rf Tcuitment 'equired fer SEfety

"c==ents en eech fellcw. .ifter the re=Lents era listinss af4

;

dete collected.

M
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N {{p! AUXILARY d
,

T ... <

AW6 w r g
Y E) N 4 0N $p

ME A SURED wg Y! k e 85 N ?: T5s x ''
RM G E TYPE PURPOSE REMARKS 5$ D l!N W Y'5e3_ <d

.

VARI A6LE em me> mmm e a.

Centainment 0 to 110% D For Indication of
, Spray Flow Design Flow System Operation X X X X

| SystemFlow in HPI O to 110% D For indication of
; Design Flow system operation X X
.

Flow in LPI O to 110% D For indication of X X
System design flow system operation
L.-

Emergency Top to bottom D To determine the amount X X X X X

Coolant Water of water discharged by
Storage Tank the ECCS. This provides -

-

Level indication of the nature
of the accident, indica-
tion of the performance
of the ECCS, and indica-
tion of the necessity
for operator' action.

Accumulator Top to bottom D To indicate whether the X: X-
,

Tank level tanks have injected to
the reactor coolant
system.

.

Accumulator Closed-not D To indicate state of the X
isolation closed isolation valves. (Per
valve re .i Regulatory Guide 1.47)
positions

RHR System 0 to 110% D For indication of X X x x
Flow design flow system operation.

RHR Heat 32 P to 350 F D For indication of 32-
Exchanger Out system operation. 150'

Tcmhernture , g
.

S

e

l $
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'
'
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] Sy3- gy : m1aRr a
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< ,1 pT C5c a. -r u; rre .-a*
. s <o ,nais v' ME A SuttED se g Wk e 85-

R E TYPE PURPOSE REMARKS $$ Is M N, M F5 d,2 e!
'

I
'

VARI ABLE e~ ce n .
.-

Component 32 P to 200 F D For indication of X 3?
Coolin,t Water system operation. I S'

tTcmperature
:

} Component 0 to 110% D For indication of X X

jCooling Water design flow system operation. -

tFlow

| Flow in Ul!S 0 to 110% D For indication of X X

jLeop desigri flow system operation.,

1
* Temperature 30 F to 150 F. D For indication of X X .' 30
!inUltimate system operation. 13. ,
Heat Sink
Loop4

Ultimate Heat Plant Specific D To insure adequate X X X
,

Sink Level source of cooling water.

Heat Removal Plant specific B To indicate system X

;by the operation
,Centainment

! Fan Coolers
I
iBoric Acid 0 to 110% B To provide indication X X X

; Charring Flow design flow of reactor coollnc and
inventory control and

j
maintain adeouate
concentratiori for
shutdown margin.

'
I

| Letdown Flow 0 to 110% D For indication of X X
design flow reactor coolanti

|
inventory control and
boron concentration''i

| control.t..

.

G-
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$35 slb n,MRANGE TYPE PURPOSE REMARKS h$
A

VARISBLE W F A$'.

Sump Level To correnpond- D To monitor environmental X X
in Spaces of Ing level of conditions of equipment
Equipment safety equip- in closed spaces.
Required for ment failure
Screty

.
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(1) " ente 4-s=*+ Sr-ev T1 w

a) !?* centsintan; enrey flew seesu== Lent is needed to

indicate systes c"eretien, end the-afera eheuld be

included in a list to be ceesurad. It is nest likely

thet such instrumentatien elraedr erists. .

b) The renge racuiramant cese under scue question es to

the necessity for 0-1103 design flew whan tc the test

nf nur knowledre the system wrs either en a* nff---

no thrcttlad resitirn wss pc=eible. Using tha ficw

indicetion fe" e seesure of water in ec:.tainment wcu2
be -adundent, end cauld ba _sesur'd nere directly by

sunp lavel,

c) Tha c'essificaticn tyra ?, far indication af perfaraance_

af individual sefety sys* ens, seems eptrapriete. The

cuelificetian recuiremants hete prabebly been Let en

indicater elreedy instelled.

(2) Flew in FPI Srstet

e) Flow measuresent in ??I systa is rec _uired to indicF e

safety system creratian. Instrumentetinn alreedy evis s.

( ? A "!)

b) "he renge recuiratent af 0-110). desirn firw is net
dievuted because the F?I syster can be t?-nttlad.

c) Instrument ty-a ir ekey.

(*) 71ew in IFI System

e) Flaw Larrurese:.t in. IFI sys ten is recuired :- indice e

refaty syste: crer?tien. Instruna. tetian tes; pret-

ebly install =d.

-
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b) Tha renga ra uiranent of 0-110 design finw is7

acceptable because the I?I systen finw can be throttled.

c) Type of qualificatien necessary is acceptable.

(4) 9marcancv cenlent Watar Stnrera Tank T evel

a) There is little questien in the grcup concensus or
.

ancng the studies reviewed that this variable shauld

be measured.

b) The range as listed in Deg. Guide 1.97 ".ev. 2 (propcsed)

is enbigunus and should be revised to indicate say frca

1 fort frem top at tank canter to switchaver setpnint to

enviliary input as the bet:ac level. The bnttec af tank

level indicetian belnw this peint is useless because

the tank is ne innger used far a water supyly. As for

the turrase, the g"-up feels thrt tre .'r ner be aver-

stating the encunt of infortatian trat csn be reesor.ebly
infered fram this ene Leesureuent when seying that the

level indicatian wrul6 rrovide ". 1:.ficatian of the
neture of t'e eccident... cf the pe"fer ence -f the ~ttS. .

cf the nacessity for nte*ater setion..." The No.C indictied

thet they war.t (recuire) the mes; direct messura_F:.:

neans, end yet they state the; they went ;Le level

indicatian ta pravid- informetien *baut : Pings thFt

een be dete-nined L.a*e di*ectly.

.
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(;) F-aren*e rf N in the !.acutuleta- Trnk (edded)
_

e) This verieble wes added te the lirt af "r-istles
recui-ed far arnpleteness because in n- Lei seesure-

:.ent Iethads -ha blenkat pressura Lust te 'ncven se

tre t 912 wetar level een Fa d e t erLinad . 1. r essura
e

is P1maady neeev-ad. -

f-ru 0-110. dasign ;-assura er reriepsb) 'enge sh-uld ba 7

fen _ 0 '000 psie te indicate failu e of t?^ eccun.uletar

iseletian valves.

c) The tyre sPeuld be L es the level indicEter is recuired

ta be.

(6 ) Accuttle t"? Cenk EeVel

e) Ve riat3 a shculd be _eestred end is _ars. red = ' i r.

TUI (Levis ' esse?)
.

b ) ~1 a *T.g* rerhers theuld be fr+1 ile ter +f ti.a ges blELket

(when in s"rten ster.d b , ti et is n-t ectiVEted) IO tl. eT

t-- -f tr. a leval indicst-- ser.s-- sriah is ser 't.itrin
1 feat af tar.k battru. Pis ra':16 rin velvee /own Lere
*ees-nsbly tret eeyin,' w..,a is f--n " top te bett-u".

c) Quelificetien type 3 is eccepteble.

(7) Iccunulet-- re-le-4 n Velva 7asiti-ns

a) 3.'elva --siti-n is re ui-ad t c* _epsured in 'eg. Guica

1.c7 en ;ye r as i ti-r,3 pra indicetad el-cefr.

b) enre is ingicel end accettable.

c) Quelifice$ian -cCuf reients er* eCec*tE'cle.

~,
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ie



. .. .

,' -
.

.

(3) 'F' Sys ten Flew

a) ~here is a e-neensus secne the grnup end the repcrts
studied that this vi riable s* culd be measured. Therer

-

is indicetien that this variable is already tee.sured.

b) The range is accentable.
.

c) The quelificatien type is rassenable.
(9) DE7 Fest Erchenae= cut Teate*sture.

e) It is agreed that this vt.riabla shculd be meesured,

but sane confusien erists es to which cutlet strees shculd

be te sured, nr erhaps bnth.

b) The range enalysis hes been -etraned for tre prasent,

c) The cu?lification racuiracente ere resseneble.
(10)Cenrnnant "n-line ".r t ar Tan-a-r u-a

a) cha wrta- teure-rtu-a sh-uld ha carrurad, but s-se

cuastian a-ists ce to whather the inlat -- cutlet er

bcth tamperatures are intended to be measured. There

is edditirnelly the quastian cf rhether 1e bulk er

averege tet areture should be tr' en to indierte cc-ling

of sefa*y catrenents. cc-ling water tampereture is,

cu- e:.tly being annitared.

b) Tre arrlicability af the renre hee been left for furtt er

study e t e future date.

c) The cuelificetien raquirenants are r esenable

(11)"rc--nant "n-line "Te tar Flew

e ) "his re-ip?le neads to be meesurad Fnd is _aesured in

avirting rients,

b) 7pnra is o c ^ a t ? 'el a
,

c) C.uelificetien tyre is ecca-teble.

93
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(12) ?lew Tr tvP Ican

a) This variebJe needs ta he end is careured in anst plrnts.

b) 'enga is accepteble.

c) Quelificetien type is ecceptable.

(12) Temv e*n tu*e in Ultimeta reet Sink Inon
.

a) The temperatura sh Id be ser.ured, but the temperature

tc be meesured is net cleerly definad. Averege inlet

and autlet temperetures have bean suggested for

mee eurat en.t.

b) The renge snelysis hes been defered until e later date.

c) The qualificatian tyre is acceptable.

(14) tiltima ta reet Sink Ievel

e) The level shculd te Leesured, and is nessured es

e nor al plent va-iehle. There is srce confusion es tn

what ernstitutes IPe ultisete haet sin't. This grcup

essuLed thet the heet sink was the wetar coaling the

cendanser end going thraugh the ccrling tewer er rejected

to a bcdy af weter.

b) The range, althovigh p3 ent specific, needs more

definition such es generel guidelines shnuld be esteb11shed.

it may be pessible te relate the renre te scue plent

verieble such es tower level,

c) The quelificaticn tyre is acceptable.

SS
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115) Feet opneval 'v Th= orntrinnant Ten tr-la-s

a) Tha heat recovel rete was only sentirned by the M S

Connittee 4.5 es en indicatian af operatirn cf the

aenteinment air canlers. The-e is eene d-ubt ebeut

the necessity to nessura tre heat rete when the fa1 _.

currents can be used te indicate system operaticn

perhaps with compenent caeling water flow indicatinn.
If the heat rennval rate must be used, the inideatirn

can be determined from the inlet and cutlet tenperature
.

and the camponent encling water ficw rate thrcugh the

coolers,

b) The range is plant specific, but es mentioned before

trere shculd be tare infarnaticn given te es sblish

general guidelines. It _sy be possible to correla te

a generel range with initial laed pareseters end

burnup and M D's.

c) Tre qualificellen recuire ents prc;rsed 1sy _ske the
ecuipement very difficult and erpensive to i_planent.

(16) Devic Acid Chr-rin? Tlew
a) There is str-ng evidence te indicate ther this ve rirbic

sh-uld be nessurad, end that ie _eesured during -l e

caurse of narnal plant ape-s tions . The-e is savicus

dcubt cance-ning severel itets se:.tianed in the purp-s e.

Thera is much d-Vi cha this firc. slane can Travide
sufficient f1-w Ta insure " re e-aline, cnd :17 : - h=r

infermetien is -ecui-ed haf--= tia -=_rinder -f -he

itets Lenti-nad in the rurpose een be elene. It sce_s -

50
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clear thet the E'a has averstated tr e escun cf

informetien available f-nc this cde flaw ceesurement.
b) The rrnge is ressenable because the flew can be

trrnttled.

c)~The qualificaticn *equiresents errear tn be excessive.
.

it wauld be logicel in assune lat tha cherging flew

instrumentation wculd be ne scre important than EFI

or LPI flew and eccardingly tre recuirements shculd

ha dropped to D.

(17) letd-wn Flow
a) This variable should be Leesured, end is test prnbsbly

aeesured in the c-urse of nernel plant eperetian. In

-he purpcse saction, it epreers tr e; the ::VM cen be

dete-cine the reector cc-lant inventer"; ene baren can-

cantretion f-at the letdawn icw tessurece!.t. I believe

thet tre flew measurement is imper ent in deternin;ng

tha listed infarnetien.

b) Tha rsnga en tha flev: is recepteble beceuse the flaw

cen ha veriad.

c) The quelificatian reeniraments ere satisfectory.

(la) Sumn Ieval is Srecas of 7cuiranent 'acuir=d for Refatv
a) The-e is ease questien es tc tre valua of this varieble

es it try be preeible to render the eculpeLent in'rerEFle
frat the centein e:.t s "er ar c:ler spray frcs rupturer

pipes without.:Pa sump level indice:are -epistering

denge- 'avals. .a large e_aun af develerne. : ti e end

cast would be ==cuirad t- inrienent, enc ite ban =fi

ney nat be w--th the cast. .i ge ir. the '..:M ave-ste:es

s\
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in.-ia purpass surcasted *cwarding-woule be t-

n nitar en anviren_.antal candi:icn far ratentisi
of ecuipnent failure.

b) 7enge is accettebig e cept thr- for c.ultiple equip-

. ant Fnd - nultirle f911Hre laV918 i en17 thS 1cWest .

nead be nanitared.pe-hans is ranediF1 Sction iS

eve 11e.bl e.

c) "'he cuelificetian recuiranents pre ecceptable.

I
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The radweste syste; canteins the fcilewing neasured

variables:

(1) Eigh level "edirective Liquid Tank level

(2) ".edioactive Gas Enld-up Tank Pressure

Eech cf the two verieblas listed abnve previde the reacter

cperetar with infarnatian-in-dertb about the radioactive
'

weste system. ."1thaurh not e'esclutely necessery fer rest-

ecci?ent conitoring, these two systens provide inforte tien

ebout tha aveileble volume to stera the pritary ccclent and

tre cerecity ta store any weste i. eses which buildup in the ,

primary syetan. The entire redweste system is listed in the
.

fallowing tables. Tech table canteins infernstien te. ken frau

seve*el raparts end/or stenderds which deel with rest-eccidant

manitarinr. "his infarsetic: is t ivan in the tables en prges

$+3 of this rercrt. '

.Ldditionel cettents end criticists en aech cf the Laasured
veriebl=e e e given belaw:

(1) rirr ?= val 'ediaectiva Lienid Trn'e Ievel
a) Du-ing nn=cel cr=*ptian th e liquid v este tenk stcras

rediarctive lienids.

(1) "a Fl]-w ti;e fa* decry.

(2) Tc r"avira teLro"F"y holdup un~il they cen be

p*acaread '.y the licuid resta s:s en treetient

e: s tet.

;; eny can:nt af tita durin. nartel ape e ian er

eft =- en escidan; it is importent in .new:

(1) Th e eveileble ec pecity ;r stare L-re liquid.

(2)~CPe cecurrenca af a laeh (esti eted ; nbebili:; 1C'E)

EN
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Measuring licuid level is the simplest cethod of

acccmplishing b-tr of these pur cses.

One sain ;-cblau thet ti e study graup discussed

abcut this meesured veriehle is: Enr much of the

primary co-lent een the high level radicactive
.

liquid tank store? 111 af the priLe"y we ter inventPry?

Fert nf it? This is not mede cleer by the ::50 reports.

The idael cenFitian wauld by tn have sta*ere cepecity

annunting to 2 er ' times the enti e inver_ tory! Thus

durinr en eccident eny redinective wete- cruld be stnred -

in tanks nat en the e-ntrin_ent fleer es in tha Three-

2.11 a Islend eccident. Fance, clasn-up wauld be feirly aesy.

The NVC s?nuld be r.are Trecise in this eree.
b) The renge shculd be plant erecific nnt just tap to tottrt.

2sny utilities t1Aht use cnly indicster lights instead

af Lete*s. Eance, the rensa sh-uld read: plent specific,

maters only.

t'.e t thec) Tha study craup, with one eveertian, telieves :

instrumentation far this pu*rce= should be qualified

Type ?, which cancu-s with the npinien of the E'".

Forever, ane aanbe- fevers e bett=- cuelifica91cn because

af t e fc11 winc errutant: In tre case nf en accident,

annrznur escunts af weta- trill be naefed fer cenlic.g,

flushine, and cleeninr. "his v-lu_e -f wr ta- will fe r

evceed the n--Le1 prite-- ?-cient v- u_e. Theref re,'

infa-me tien en the eveilr bilit:- -f st rec = water t.ill
be e Lust in euch a casc. Thus a supe-ia- que lific e tian

rossibiv 7-rc c' r . u, ~.."u1C cm used,, , .- .>
* 'e -

.

,



. .. .
s.

. .

.

(2) 'ediasetiva Ges Valdur ~ank ?rassura

a) Tha weste ges sterege tenk is usad to s:c*e redirective

geses whi-h have been precessed thrcufh the waste gee

treettent systen. The storsga af this gas pernits tim

for *edirective decay to recur. Thus eny releeses te
.

the atnesphere will enntain fer less activity. weasure-

eent of the pressure within this tank is needed tn indicate:

1) The available cepecity

2) Any inadevertent releese of geses.

the erobability cf en insdvertent releese is JCL_2-

77
A

The caricum inventary is 9.3 x 10 curies.

b) The renge should extend tn the bu-sting pressure of the-

tank. Thus the enga eh-uld be ple:.t specific.

c) Tha sece reesens thet wa-e given f r the r-rviaus

verieble elen apply. Tha typa slauld be upgreded to

ty - C ar D.

51
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The ventilatien systec canteine the fallawing sessured

ver. ables:

(1) ELergency Ventilr tian Iante* Insiticn

(2) Tectere tu.aa of Space in Vicinity of Eculptent '.ecuired

far Safety

rech af tre two veriebles listed ebeve era elreedy being sati cred

in tha trasent day F"I'. plants . These two eystens e-a not ebs-lutely

neccesery fa* reet-accident cenitaring.but the.- de .travide the

acntral raa operetor with informatian ebeut the perfarsence cf

individuel sefaty systess. The ver.tiletion syste: is listed in

the felicwing table. Ea c:- table contains infn*Letian teken frc:

several repnrts end/ar stendards which deel nit: post-eccident

tenite-ing. This information it given in tre tebles nn peges

7 b0n af this-report. -

.tdditienel crisents enn criticists en eecr of the seesurad
variebles pra given ba?nw:

(1) E:a-raney Vantilrtian Detra- Faritian

e) "his verieble 1e elveedy being cenitared in present

d F y F.'.9 's .

b) Tha venge is nbvinus,

c) Cha type cer16 force the urg-eding of the L.eFeurete:.t

of this variable but the cast will be Liner end e' culd:

net be di-ficult ta isrlement.

-q
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' (2) *e.r**stu*a of SEFea in 'e'iaini~" of ~ruirnant UP CU,i"e d

fa= Ce f ats-

e) This verieble should be cenitored during en accident

since eny high temperature neer vital safety ecuipnent

c-uld .iaarsedize f e sefet: of tr e plant end tre public.
.

Alea end eleveted ten *ere ures nest vitel equirner.: cauld

indierte eithar inadecuate ventiletian nr feulty equiu-

nent. This is e useful verieble but tr e numbe- af

nenita-s e?nuld be linited.

b) ~Pa r snge seens erbitrery end derands up-n Leny fectars.
'

Tlese fecters renge freu the actu5l c nstructian af the

plent in t.e lacetien of t5c len' in the United Etetes.

This vrrieble tr.-uld be 71ent spacific. Additional

wark will ba dena et F leter time to clerify this erer.

c) The type is fine.

:

,

I

|
l
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The rower supply system canteins the fnlictin. _ersured

ve *ie ble s :

(1) Status of Cless IE ?cwer Suptlies end Systens

(P) Status of Ncn-clers 'I3 ?rv:er Su clies end Syste_s

"!het avectly dnes " status" Leen? Listed beleW e"e e icy, peggible

cathods wPich cauld be used ta uenitor the etetus af end rawer

suprly:

e ) Teer rower surply c auld hrve its rwn sepere*.a enslag er

digitel Leter tc indicate its status.

b) Tech pawer supply enuld be assigned a renge af accepteble

volteges end currents end then by usins eneleg nr digitsi

t=clniques two en/aff (ecceptebl= voltere er cur nt/
ncn-acceptable valtege er current) indice:.are a-11d be

reed-nut in the contral raan. Twc would ?a fer cceepteble/

non-eccettable valtegea rhila the ather twa wauld be fe"

eccetteble/nnn-accarteble current lavels.
c) Simrla limite cauld be used tn indiceta whether t e pavier

surely res en ne eff.

d) etc.
"hus arny possib e cathods een be devise.d to sani +e" tre "stctus"

af e pcwer supely but test af :Pese _e-Ends wculd be very erpensive.

Fence, the cuestian Lust be esked: Is The in: arnetion v.arth the

erst?

Tha strtus af cless Ir pawe- surylies s nd e; stens era elreed;

_enitcred as part af 'Pe sefaty e: steLF . This is te insure ::.r:

in Cese ^f En encident, el ec *,ri ? raWF" will f lTF, ? be eveileble"

insu*e the sere y af Fa rie:.:(en :.ence :lc public). ~hus**

63
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the stF tur af cle ss 13 towe= supr.lias end e.rs ene ere elready

beinx =enita-cd.

The antire powe- supply systec, es usef in rest-accident

ne'nita-ing, is listed in the frilawing teble.

Tcch teble orntains infartetien eken frnt severel reperts

and /er ster.derds which deel with post-sceident cenitcri:.g. This
.

infnr:Ftinn is given in the tEbles en pages '1 cf this repert.

Additienal cetnante end criticiFCs en each cf *he le&sured

"Friebles F-e givan belaw:

(1) 9te tus of cl~pss 17 ?nwa- Surnlias c:d Svstate
.

a) * Pie is el eedy being done, ta s ete evtant , i s ';o ' t

" the sefa y rystans. Is furth a- -edundrncy dasireble

and/r= necessrry? If new syF9eme ere eddad w?ich ere

especirlly built fa- nort-recident 2nnit--ing, tran

clase 17 stende-de Lust "e met, -Pus inc*=F ring t:.e

cost rf r nucleFr tawe" plEnt. If individufl Otters

are enrinyed t- Icniter t?e stetus nf power suprlies

tlan the reecter cre- ter must knev.: thr: is en
eccepttble voltete er cu rant? Fere again, individurl

judgatent rnd kne".' ledge will deterLine v.i.F t is Eccep:-

Pble. Thus ??a etari ter Cus- be Core kn-VlledgF ble

end in e crises (rs in Th-ce-Lila Isirnd) ais Fkes cau'_d

be sede. Thus ed/itirnr1 *esar-ch needs te be done in th:s

P-a= ta detartine tra best peseibla Frr-aech. Thir

==P ea-ch rhauld pracade e s f allows : (1) Chack int" the

z niin-ing of eless 1r rawa- sur-lias in ec'ce-el Erf=Ty

syst=.s usad in --asan: d r,- 77P 's , ( 2 ) Ja ' rLir.e 7t r - is
.
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ne: nt by ete tus , (') Detarnine ?e ces ef using

individuel caters verrus edvFnced elactr nic Ler ns

and (4) I.cek inta the huten factar.
b) T? e renge is fino, eycepr fer ti.e f-c- thr: the

mathe/ of nersuring t?. valteg= end current, es
.

autlined Fbeve, must ba deterLined.

c ) Th e it pa is :ine.

(2) Strtus # -en cirss 15 Pntre- Suarlias rnd Pestets

PI ThiS LarFu"Ad Vr*# C 'el e iS CuaS~ienFble. 2"eScnt

plent design F1"#Fdy includer tWe or thwep levelg

ef -edundsncy in this Frer. : ? ding t.t i.e te pras ar.t
.

e' new plente '.:e':ld groet1: increrse the c'et ei

u' ' c. 'y ..>.a. a. ,_ p v.. . a v.,.4 . .v.e"m *u* * c ~. n. t s *...e- . ' . c i". -c .. - _ ... .

b) The -rnre is fir.a , c'ca- pgein :1.a eth-d ef - M aurin;

ti e :-1tr ies and eu r=nts will d ete"_il.e the e-L-leyiry

of iLplenenting these mersur ents.

c) .>. , ....,, 4,. - . 4... .
e

..,

d) "?.i? vF"i;hle c-Uld be rep?Ad af? ihe list of '?F"i' leS

nenitn*=? in F raet-rcai? ant envirannent.

bb
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The -adietian e.v-esure retes inside building ar arees where

eccess is racuired te ee-vice safety releted equipnent systen

canta ins the follcwing neesured vewiebles:

(1) '-dietian Irrasure Setes

Thi's varieble sheuld be neesurad since it p-nvides high-renge

radiatien ev asura re tes et ve-icus 1rce:1rns thraut aut tha
"

.

h

plent. The ant 1*e systen is lieted in the follawing tables.
ech teble canteins infernetion taken fren several reperts end/r

ar stendards which deel with past-sceiden; nenitorinE. This

infarnetien is givan in the teb1.es en reges 7") of this repert. .

(IT o dirtion Tvrasura 'atesr

,

e) The antire study grcup believes tre; this verieble
.

s?culd be _pesured. This is being dene at presant.

b) "ha renga is cuastian-ble. Severrl questirne nus;

be enswa ed hefa-c enf cenclusians cvn ha aede. |

ew event.ies e e givan below:r

1) Is tra urter rense (104 ') 'ustified?
rr

,

2) Is this arsurecent cepebility recuirad in evessa

to elready evisting fecilities?

') etc.

Further work 7111 ba drne rt e leter dete in this tree.
c ) Th a tyre is fina.

|

!
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Tha pi"ba"na "edi*ectiva se te"iF1s -alePs Ad fran th e plEnt

FyF ten conteins tha fellewing LepSUred ve?ish3 as

(1) Effluen 'edirectivity-?:rbla Geses

(2) "ffluent Sedirectivity-Figh Tenge 'edichelegens and

Ferticulrtes
.

(') Envirans 'adicactive-Figh 'enga Expcsure "ete

(4) Envirans 7ediaeetivity Vedichelegene and Farticuletes

(b) Flent end Envirens ".edicectivity (Ferteble Instruaents)

ech af the five variebles listed ateve are inpartant in deternit.ingr

the redistien field which exists in and errund a post-eccident

rewer plent. The efera, all five should be tanitered. The

rach tableenti"e care erstem is listed in the fall-wing tables,

cantsins infarnation teken f*cc several rer-rts e:.d/cr stenderds
which deel with p-st-ecaident m-nitering. This in crcetien is

given in the tables en pages 7"3 of this rerert.

Additienal cenments end criticisne en eech cf the meesured

vpriables era given bel aw:

effluent e dioectivitv-Neble Geses(1) n

a)This variable is definitly needed during en accident since

it provides the c e-eter with inferustien etent the rclesse
-f radicective ncble gases en e centinucus b: sis. ut the

veriehle descri* tion is net specific errugh end several

cuestia.;s p"ise which Cust be ensWe"ed if 1 *lFnenTFtian

in r-esent-day Ei''s is te t 'cceed efficiently. Ecne cf

thase cuas'i-ne tra listed below:

(1) Far neny detec c-s shruld be usad?

(ii) "? e-e si-uld these detecters be eleced?

ll
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(iii)-Shauld Leny da*ectars in -.>ny p'ecas te used-

s . v c..<.<...-. y. e . - (, p a. .,. c~ ~ , .. g. e,, . - - ...ae, s..-~. .

clece he usad?

(iv) De yeu nead a 1ccel raedou; e- a recnta indicetar

in th e c-nt--I ~~-n?

Therefr-e, tha info-Le tian r* avid ed by tra Leesu* ament

cf tris ve-iehle is helpful in pcst-accident nenitarin c

but the "acuiranante end stacificFtians en tha instrutent-
etion needed ernuld ha Lada nc*e erecific.

b) neny sapa*s te rengas will ba needed t- cava- *t a _my.

rengas given in t ha 3'C stender!. :Pis co;1d edd

secuently ta tr a ecst of tie power plent. !;diticnal

research into tha renges will Fa c-nducted et a later

*

tina and epcrted in a fellcw-up rete-t.

c) The type is fine

-ticuletas(2) effluent Sadiasetivitv-Firr 'anca 7edirhelarer.s end F

P) ThiF veriFbla Fheuld be LaPF':Ted since it Ire''f des the
nee-ster rit? inf-*Letier rbrut +1a -el= sa af rrdia-
ective PPlegans ?nd rs*ticulFie9. ifPin t}* VF-jFbla

desc-irtien is nat .=-acifia enaurh end befc- e iarletar.tr tier.
rns. mrad. ~eecen e~ cur, tra sem e evastions -.us- a

appeurad variebles: Tf 'luant 'e dier e tivi "-1c11a Crsas

sectien 1 P.

b) .* t laert three serr rr te Laters , Yessibly _Fn'? Le*e, Will
0" E t' de rd .be neaded - ++ve- ti a rnias rs given ?y tia

Agrin evransa c-ul' ha 21r1.1 :dditi-n?1 rasae O'. i.. t -t

~ e. . = - .<..n g,.- -a.---ted..: . , - c. v.. e..a~~ a o n..s , c , = 5 c . -
- --- . < - . .

in e fal1~. :t *er-rt.

- c. ) m. . e %s- 1, e. ... . .

V
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l') envi-ans **dianctivitv-Fich cence Tvnnsure Sete

e) This vewiable shculd be measured since it provides

informatian necessary to estimate the release rates

of radicactiva materie.ls during en accident. Again

the variable description is not specific encugh and .

befn*w p oper inplementatien can necur, the seme

questiens should be answered. See ceasured veirable:

Iffluent Undirectivitv-?;nble Geses sectian le. One

additional quastion car. be asked: Shnuld all of the

infnraation frem the detectors used te anni nr this
veriable go directly to the trin centvel rant or should
a spacial emargency action ran: be used? The speciel -

amargency ectian ranc enuld be run by civil defense,

public heelth, end/nr NRC cfficirls. his wruld

laeve tha reector creretars f*=e te bring tre reectar

under cantrol and eventuFlly ta e safe ccid-shutdev.n

candition.

b) .'geintti.e tetel number cf =ters recuired to ia leme2.t

tPr ranges, te given, cauld be high. Thus the enet

eculd be high. Idditienel research into the rendes

will be canducted et a le.ter tina el.6 the reenits will
be repa*ted in P ' allow-up " era"t.

c) The type is fine.

(a) rnvi*ans 'ediaac'ivi- 'rdinPalarans end EP-ticulFtas

e ) *his ve rie bl a chauld be ;.eFeured si; ac i* p**vides

infa-Letian nacassa y -a esticete tre -elesse rates

of redienctiva LF te-irle du-i g en ecci.d ant. gein

N
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''" a Vorieble desc-i-*ian ir nat F*acific anaugh End

bafara prnce- inrlenantr tien een eccur, he er..e

cuastians es nutlined in section la rheuld be ans.wered.

Sea tereured ve-ieble: "'O uant 'ediaectivitv-Unbla

fe'sas santien 1 e. This informati"n eheul/ ge tc the
,

emergency ection rarc instaad of the trin central renal.
b) Again tha total number cf Latera racuired tc iLpleLent

the rrnges, es given in the 1.'O -epart, coulc be high.
Thus edditier.el rereerch in o the renges Er.d t. a tethod.s

used tn detect that, veill be cenducted at a lete- ti_e
~

en/ the rapults will be ra;ceted in a follew-up re cr .

c) The +--a is fine.
,

(5) F1pnt Fnd Envi"anS 'F d i aac-iVi t** (7o rtF h*_ a IEEtrULents)

e) "his v--irbla .=Peuld ba _aesured rince it r-avi6es
infarne tian r haut e-1'erena -ediaectivity oc:.cen:rstians

in eraes of tha fecilitr whera it is intrecticr1 te
install ststiona r ..aniters cerrble of cave *ing beth

r.ortel en? eccident redirectivity lavels. A6eir the

vrrieble descriptian is nn* specific anacgh end befa e

r---ar inplacentetion een recur, the c.ups;iane F.2 ed in1

sactian le n ed ta be answa-rd. This nfornstien ehruid

slan go tn th e energer.cr actian --- instead af tia

cein cen -nl trnal.

b) Igein :Pa 'etal numba- af _ste-s :=quirad to iLple. an: a

-enras, ec riva. in tre Hoc -=- r . ar 16 be high.

"'.ne, eddft.'anel *aeaerah iL a t'a a - ~ ~ e - d e c a n t a -s Fr.d.

-Fai* r9tras , v:111 he candue:=d e t r 1r cr ti .a p r.c -he

==sul:r vill be era-ted in e f-llaw-ur re-crt.
c) "he t: pe is fine.

'TI
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~Pc rart-recid en erneling cepetility r F;e; c ntr ins the

'ellawine vr-irbles:

(1) ?*inery cerlent Sumps

(2) NonteinLant .ti"
The tast-Pecident FnFlysi? cFTPbili*y (ah-site) sytteL

.

cantrins :Pa fellawing neesured verictlas:

(1) Grcup 'ey Spectrum

(2) pF

(') Fydrrgen

(d) e ygenr

/5) Varan

Part *caident Sonnlin: ens |nriveis

(1) Srn-line ^rr?bilit- ?*i_ F .- 'arlen? Sunre end " ant' in ant 'i"
e) These tv.a medit s}aule be settlad.
b) ornge entlysis hrs be=:. defered until 1rter.

c) lype is U/.t.

(?) An-1reiF OP ?Fbili+V (InFi?A)

a) CPa snelysic c:ptbilities listed should ba acnitared

and are presec.tly beir.g used during ner El sede plent

apa-etien. It is lapical tn essure tle: the ue.?erity

af the eculpLant avists, the"afe"e edditianr1 ecuip-

nent and/ar parsannel 2Fy na; be nacesse."y.

b) "Pe rtn e = Fla"14 he davalarad Lore 'refa*e cc_1ents ere

facsibla.

c) ?yra is U/1.

To
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"ha Letacralary ersteu centFins the 'cIlawing caesured

ve-ie'eles:

(l' "lind 'ivectian

(2) '71nd Stead

(. ') Verticel Temparetu-e Diffa*ence -

(4) ?-ecivi*etian
Teuh of the frur ve-iebles listed ebeve are inparten in deter-

tining tra trenspart of any redirective effluant -elaesed frec

a vast-Fccident nuclaer peWer plent. The inf^rLetirn Jethered
will be used for emerge:.cy plFnning, dose es; assLent to the publ*ic,

an radicective scurce estinctes (bath type end cuentity releesed

ta the envi-anzent). The-efn-a, all four sPauld be canitered en

site. The antire metenralegy systen is listed in the f a' lawi. 6-

tPbl es . Tech teblo centeins infarCFtian t? hen fr*L s eve"F1 reta- S

end/ar stenderde which deel with par -eccident manitarir. . This

infar:Ptian is given in the tehles en peres 7 ~l cf this repert.

*dditirnal caccents end criticists on ecch af the meesured

VFrie.b.'as e=e given 'CeleW:

(1) "lind Di-eatien

e) Tris ve-isble is definitly necesse ry f-r per -eccide:.t

Lanitorin; since it surplias inferie tian c civil defe:.se,

public officiels, etc. ebout the path cf any redirective

effluents released from the past-eccident pawer plent.

b) "he renge is obvinus ! It sust be 0: :n '600 The

only cuestian wruld ba tr e securecy (ri"ar. es - s ) c

af this tyre acuircent. J chack vi:P seve-el menufect-

ure-s af made*n weether fa-cesting ecuipmen wauld clef r

up eny p=able in.this cree.

c) Tha ty e is fine.

73
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(?) "lind Staad

a) This vnrieble, in light of pes- Three-iile Islend,

is dafinitely necessery te eupply infarnetien abnut

etmeerheric cenditians praeent narr a pest-eccident

nuclaer r. ewe u. lent. .

b) The renge should be plent specific! f. tininus speed "

cauld be ere cified but the cevicus speed shculd be

dependent upnn lacel wee *her canditi-ns. The accuracy

saats accepteble but e6ein seve-el checks with Lenufect-

ures nf medern weetter equiement ceuld be nede tn cleer
-

ur eny doubts.

c) The tyra is fir.a (strnde-d off-the-shalf itens een

ba ured).
.

r') va-tie 1 at-a-c+':-= Diffo-enea

e) ~he va-ticel teLt?-stura difference gitaS abergency

officiele inf ruptian about the et;csrhe-ic Living

,
' r esent rt the pret-eccident nuclear r, ewer plant. Fence,

th e verirtle is necess ry in a rest-eccident enviren_ent,

b) The *enge see=s arbitrery rnd needs furti er investigetien.
,

c) Tha type is fine.

(A) F*aci-i pti-n

P) Dein, enew, etc. can " ate' e rediaective centaminrnts

fram the attesphere. Fence, tl.is vr riabla is vitel in

e Icet-eccident en irensant.

b' ha rFnge s?o::3d be p1Fr.t ST cific. Sir.ce Pect Free of

-ha c-unt*: Pes different t==ciritrtien 1cvals, it is

necaser y r crac' -*a 1-cr1 wee ther histr*',- *c da e : ine

-ha arvinut (single evant) infall.

. c)The type is fine.
TN

. -_ - ..
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T.a'LE 2 P''i' V.2SIA' :3.

Shauld tha verieble Is t'.-e rence
' aae,--aa "a -icul a 'a r. ra 'ra nessurad nr net? r--re- er F.r t? ^

n. - 7 T, .. ,

~cre #vit Cetpareture 130CF to 2'000F Yes Eeeds additionel
.

studias.

"entrol Sed Insitirn Full in nr not full Yes les
in

Neut-an Fluv 1 c/s tn 1) pcwer Yes Needs additicnal
(et laest one fis- studias

sinn caunter)
=

n=?nve, neez_17 sys~= .

v'"S Fat !ag TacperFtu* e 130CF te 7b0o? Yes es

'"S "ald Iar 'e rar- 1:0oF :n 730oF Yes las

etu-e

"S F-essuva 15 psie to 400Cpsig Yas Eesde edditi nr1
stuc1es

tengent ta les lesF-assurizer leval ?ottem

top tenrant

!ag ee of Subce-ling 20007 eubennling to .:rt ebsolutely Zeeds EdditirnEl
'p F surerhert necassEry but studiasc

useful

'e?ctar "are level Entire c--e plus Yes eeds E dditirnel
sefety u rgin ab-ve stufics

end balew t?a ccre

Yes .:aeds rdditionel
120;. ) ) ) [. ,; ^, _.

actar carlen' Inn; ' 0 toe
20;.) :{, 1" studiesFlew -203 t- .

F-inery :yste_ S fa y 01ased-ncr c1 read Yes Yes
'eliaf "*17e Freitient

*

'l-w ~1--urh -ra-

F-assu-a in 'aliaf
"c iv e '. ir. e s .

j
- - . .@$ E h. h h ,$.dI 4. p f. d. A .M. Y. 399 $). E.. ) A - , . . *f 7 'N

. . _s .
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__erstans
*nvirans 'edinectivity 10 'tn 102 c/Pr 3 Tes
-Figh 'En; e Tv:nsure (60 kev tr 'MeV)

~

(pe Lanently install'ste -

ad _-nitors)
nvi-ans 'ediaectivity 10- to 10 f&"i/cc ? Yasr

'Fdi-halcgens end Prrt f-- t-th redia-
icu7e'as helegane end rr-t-

iculetas '

(remenar.-ly ins tFl: -

ed Lanite"s)
.
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- TAPLE 2 71|' VA'I.13L'S centinued

i

.

Sheuld the verich'e Is the renge2

- aeen-ed v6-irbia Serr= ba nassured er nat? :-arer -r nat?
..

. T, u ,-, ; , . r,v a . , .- re r
. - P 5. -

t-reve s ov;ryggp
-

=. ,e _* ~ = . -_. v... . .

r- r77 rn:

71ent Fr' 'nvirens Unr151 'enre Yes, but needs add- Needs additirnel

"edirectivi'.v iticnal studv End studv
4 . .

(pe=teble instruments) 0.1 tr 10 ns'./hr cle rir ies tian.
phntons

_410_ctn 10 pr i/cca

perticulates
_o -4

10 -tc 10
irdine

cirh terre

0.1 to 10 '/hr
phetane

A

0.1 tr 10' reds /hr
betes en? 1-v. ene"r; '

rictens

100-cher.nal etta-
rey erectre_ater

-re._.c.armren. S ...T. cz a .a .. ..

"? Pi TI T'Y :
,

Prinery "aclent 3nLps 5s "90UiPed besed or les E.eeds edditirnF1
Cen*einment Air 'er Guid e 1.4 guide- study

1 4 .. .=--

..eeds additi-nelIP ST- t "* !]':~ 1:'ALYSIE,1. re me -e; s pectrt s Yes
;

_

c.vemTv r v._(-. e. - 2.3 9 .: s .".4d -
. a.'- &

_

'. h.vdr-Ran
.

\

-
\

L. rK*[cn
3 ba"an

.

.

.
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TAPIE 2 Fl!" VA"IAPIES c-ntinued*

.

.

..an-u-ad va-tehl. oprg. m-- - . 7e +y. t ro trerg- er net?
_

r . , ne,~ = v.vre; ~~ vv.
.

..
r, T .e 3 v r_ r. q 3 .

. .,

r. e -. rr r.
-

. 4

---r---.
.

715nt rn6 Tn'.-i ens Nortri eenra 3 Yes
'edi-ectivit- 0*1 .a 1, ,4 m ,- /'"- -
(re-te.la instrucents)

"
c wr. , tans

-

, t10'otn 10 ' p 'i/cc
re"ticuletas' -

10_c-te 10_a be"1,,c c
iodine

Eigh *enre

0.1 to 10 '/? r
'r?. " t ens

4

0.1 in 10' reds /Pr
Fates Pnd Inv.' energ /

r? otens ;

100-crennel gac:.e-
rey stect-aceter

re n. v. .t n n i. .v.~. m S t .. . r. r~. c.. .

~'F''ILI~T:

?-ice y *-alent Su...rs is *ecuired besad N/; Yes
"nnteinnent 11r en 'er Guide 1.4 '

guidelines

FFST-J'"ID:"'T .C ! LYSIS 1.ge__e-rsy spectru N/!- Yes
c ? ?? TI ?*T ( a"nTTE) : 2.pH

' hydragen'

.

L.evygen
5.hrr-n

1.

,

I

|
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m_. e.. .r.r 4 v..v.n *u.ev..eer_"S ce 4 ed- ra
....m

?.

-

as vulc. ine isr1Fc e se :.e re i.gs
~. . . .. . .

..eeenrad Ve~iekle 'ence ?e _prevved nez? r~~erer ev not?a~

_

: v- ,a ,e1 eev.- .

71nd 01-ac +1cn C tn '600 (23 e ceu- ' as Yee0 -

Poy With e daflacti"n
af 138 Stertin
speed 0.4 cpe(1 sp?H3

71nd Sraad 0 tr 'O crs (6 crh) Yes Si culd 'ce plent 1

(+0.22sts (0.Lcch) srecific_ -

accurpry fn= wind
spaad lar thFn 11
ces (23 mph), wit? e
ste" ting tP*asheld

'

cf less Prn 0.4 ;p:3

(1 sch).- -

Ver:1erl Tratare ture OcF te .ecF(-0.'c? Yes .eede edci:1-nr1
Ciffarence eccurecy ra- 164 fe"t E udy.

intervels-

.

Freciritetien 'ec rding rein rege Ice Elauld 'ce 71rn
with rrnge sufficient specific
te eseu-a eceu-ec';
af tatrl eccunult : -n

witPin 10;. ef "ecerr.ed
vrlue-0.01" resolut: n

s

e

- - ,
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T;51E 2 F~a V;.'U 1 S eentinued

.

,. , -g ~>a :,- a r-re- nr c- 9nonra
_

'a c a,. .a ste -r e y, a

.e -n, tegyv

"lind "1-ection 0 ta '60e(37 eceu - ? Yese

ea,y - i+1 e deflecti- n
nf 138 Ste-ting
spaed 0.4 ps(1Lph)3

--

'Trind Sreed 0 tr 'O mys(67arh) E Yes
( 0.22 sys(0.3 Lph)
e c eu-acv. fa" wind
steen less t'ctn l'
mps /23 upl.), with
e stF-ting thresh-
c1d nf less then .

0.43 ;;s (1 uph)

0 ? i asVerticr2 "e:pe-ature -9CF te,9c? (3 .'c?
FerUTSc,' "a" 154 fe' t"siffe"anca '

.

intar' tris

Freni-itrtian Sac rdir.g r in Eera 3 Yes
wi 'k -enge sufficie.'t.
te o.ssure arcurery
af tetel accuculation
within 1^). of -eca-- ed
velue-0.01" reerlut: an.

.

e

|
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T*incirel au*Pc" and Stude G--u "enclusians

(1) ; cc;rlate summary af ell of the ccnclusiens in the

analysis er nucleer ragulatcry guide 1 97 is g ven in

The Surcery of The oesults end .anelysis secticn of this

"epOrt.

(2) The -fellcwing ganeral conclusiana abou; :l a ve.riebles -

enelyzed by tre study gr-up:

a) The study grcup egread wit? crst af t? e va"ia les

selected by the F20 fr- rast-accidetn tenitoring.

"'" l e ct- docunenteticnb) Tra "-nges selact=d by tr a

te jus-ify '*r li_its sat farth in Nuc'eg 1.97.

c ) Th a "'O shculd be cen;ected :- ebtain tafe Le ti-n

ebau tha c' cucantatirn us=d t- .'us'ify :P= renge

-a .<,, -, . . = : v: : - . .>x-~g..$ gg. mu.t e _4 .,. <. n ,e u ... .
..c.-e .,. ..-x_ ~~ e...

study fr-up te begin pc-; twr rf :his study.
.

d ) "h a study sraup egrasd v.it? Last cf t?.e curlificecirn

types essigned by tha 'c.

e) 7srt twc af this "=pcrt v:ill ster: ..-i th t: e m nga-sat-

point dac;;er tati-n surplied by ti e '.~7* TP= study.

Fraur rill tPan r--cead tn rnelyza ti a 2.'" dccu ants:1-n,

crec'eing ell Lej n" eseus-ti-ne enf _cFels us=d Fy tie

T'~ tn -eec? tra er.eign=d sat-pcints. " hen e re e"ete

t' a studv - ~ ~ .:. . *he "e:.re
,~enel'.. sis .ill be c-nduct-d ?- .- c -

i
. .

I

cet-pcints ri-=n iz. "uc'ag 1.?~. Tinrl y e e-Lys-is-n !
;
I

tetwaen tre twa veluas .~ill te _ eda e r. - e rar-r: t:-it en
sunne-izing th= rasults.

( ,a, ..e.,,,.,~a.,..,c-.,,. .. a : , _ . c. n_ . a,e,,7 , ., c . . , a ..,
.- -

u... .- - . . . . .. --.. r - ,,
.

,/G" %,
'

//
|
l

1
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ga c., ,.. .a. ... n-, 4 . , , .. ,n . c . 4 n . . . . = c. . 1. ,
- , c .. c c , ,.x . . c ..e < . . . ._ . s.

.

-><e.. 4..,4,.e ,. y . . > ,..4 . c . e. .m. e c~,, 4 2 ,.. +. .,, 7 .p ,, ,,
.r

, . . -
. -. .. s.... -.

ke s ic r. P.' In s n .>.'- a" tv . ". "m c' e p ". 'a-".s r.... ".. "c. d. e .e d1 . c.. i e -'.a- . -... - .., _ <.

"P. e vae c '.n ".. n . e. e *. c . 4= c. ~. .. 4 d a. * = d. - e ?. >. c * = 1.*..~. 4 . e ' -
.

-- , . .s.. . -

: pens of tv-tactirn durin; e rart-eccidant envircn: ant.

r"t this intlies tret ti a ;er ta" :..ust be well informed! -

" Pus :Pa ne=6 f er additienel ins trmaentetian set arti.

in Tuc"ar. Guide 1.97.
daei n the euteretic pratective-'h e -pectnr indus t-. s wha t

e . e. +. c . e '. e v '.uc '. e c- ~ r" o' '. c . . '. c , "c1_,'- "~a ^ r. c u '. e ~ *. 4 c. . . . . . . - . .

.

* * ". . a.~1 e .v. +. = ei.t. 1. ec ce. p *s . v.v .e , . c, '. e c c *e* v..ae ~..~ n u a " *.i e.v. e*o. .. . . - - . --

c r'. + b a. ' ae c. +. n - - - e- e , a '_ . T. u . *k.. d e .d .e ' i a = tr e +. 'w.' . e c r e. .t'F. . - *_; - . ..

wruld be discaureged or aven ferlidden te set du-ing En

ecc4.de.r.*. e v. c e . ~. '. n 4 ...c. u -a .>.p~. *
a.. .e.e. = .'- c .~. e ~ e ~

~' 46. . u . -. . . s

indaed ce e er. in en ei.erf c..cy.

"he utilities, because ci :: e icse c' large e..r".nts

rf inca:a .r en a reectar & uts dcv.n, '.and t- dis -ust

aut e:_e tic .e e f at- s.',. s e:: e t ecs ur e -r.c s..e-c:s con frecuentlya

1:.tcr'a-e it? *',e utili*ias ' desire te kaar the .rle2.t
"n-line,

~P. c *9h'ic naadS te he "" ate ^ tad! "hus e 'Ce.cic cen-

s. 4 eeA s.n.w o., . +. +. r 4 1 ,. e. r . k. 4. e ' .'.4. 4 e k.
*

# 9 4 . +, c. .e e t e 'e c +... e e .,. t' e .' r . . w e- 3 . . . . . .. . . - - . .

- . .. - .. p * e t. ,., . ". 'r. e .e .u /. f c. - .p -c - w e e m. . . - r d g y i n +w. e. v u n. i g o v.k 4* -

..g

" c c. e &. a w * * o we. . a w .e. v.. e a l A kek, a. . 7 4.avoe . .'e p +v a.v. . e r7 m - +ia
. -

a .. _ s-v

e. c et;,,4 c e .4 e. .r. ,.'r .4 a.b. . c e . . e .d - + e o.f * e r.. -. , e a .d. e 7 .y d c + e .J..e.a d- 'e g+ - -

w- .c --- v. .. . .

g n e pg;,q , p +.c . >gaea .r.a.,ae . . ., . . . .,, .u. c . m m, , 4 .+.;.,3e + w. , . .a ... . . . .. g

, . -

h
3-Ye Q ...$. O8Y . O Y. * .O c_h..'.*.~$D..O". O9_ _.P.. - . ,_ s . . . . . . -. ..

"
,i ., z. /
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systen c-ncept. Insteed -f being e cuesti :.eble end

e undefined rrrt af the react-- sefet:- sys:=_s, the

a eretar we';] d became enather engineered sFfety s s en c

*he gl-nt. Ou t?is inp21=S *EF* Ea o"e" rte", inardar

in deet tre new guide-lines set up ty the cett.ieten,
_

meet new aducetien end t*edning stenderds.w-uld reva a

et us the sinpla ect af dafining the ope *eter's functicn 1

:

!in the enfer: systen, will produce the fcilowing results:
)

e) all three of the :.e . cambatents in tha et.erEtion Of i
1

e nucleer newe plent ((i) the K"O, (2) the nucleer

industry, rnd (~) the utilities) will be werking frcL
lonly one philesarhy in designing end upgreding safe;y -

I
j

syste_s. .

1

)
.

b) ~he raectc- cre-e tnr's function will be c-mplett' y_ 1

1
1

1

dete*sined.

Ic) Tha "aretar sFfety ers tats (12.c ufing the apa-e ter)

will be dasigne with e.vstem c neerts in mind. !
4

d) Tha educF *ien end tTFining a' *ha "nector c**er7:or,
.

inerder ta meet *?= n=w defini;ien af en oper t-r, wil3

ba upgredad end ;FintFi".ad. This will ins;re thEt the

s- fet: systen, as a wPale, till ha uriz.te inef et tcp

efficienc:.- (call this creact r LEintenrnca!).
a) With the nyerstar bacanin( e IE rt of the t^tEl E2f aty

systen, daeignare af new p1>z.ts tust censidar t ren

designi:.5 the n ntrcl pene1, etc. Thve h;=rn e:.gineerine

l
wculd be inc rr-rcted 1:.tc *he design of -aecter centrol .

;
,

prnel.

10 f

,
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(4) Increesin' the a= cunt cf infertetien that tha r eae:cr
operater must be awere cf during en acci/ ent is not

going tn help the nperater determine tha natu e cf that

eccident, even the world's best operater can became

canfused at times! Thus the only sclutian t- this .

prnblem is data precessering by ccuputers. The cenputer

cruld enelyze, simplify, etc. all the informati n ebeut

the nuclear power plant and displey tPis informe ti~n in

an orderly CFnner. The anginea- cauld deterLina, using his
.

supericr kncwledge nf tha p1r nt he designed, what pe."eLete s

and their c-de" af tresent> tian v.ruld be seen by the reacter

neerste- Muring en accident. Thus tra reF e t e- cre"?t*r

would ba f--cad :- deel vitr tre _.ast isr--t.cnt safetr
problace in e logicF1 Lenne .

.an avample we':ld ba -P a ecci'ent et Th-aa-;.ile Islend.

The c-spute- waul / --int nut (the ura cf "" sc-aens is

recatuended by the stud:- -aup) deta in a fe"Let if ven

b a'_ cw :

Temp. en the atrer ride cf tra sefety relief VE1Ve

en the presrurizer = 2r c ET"F ressible c us=s:

a) eLell 1-CP in p-c rces

b) etc.
Xein feedwrte sretan stu-?-ve.

'leck velve shut an -?c Fuvilie : facerr tar c: riet |
vp vy e-,- r--me 9v e r-*~en .

. * - -L..

|

9Ptu*stien ta; . En? *"e s ~ u-c -c F d a' 7 *: F ^ ~ r. * i .~.31: . r

bSsis

Etc. .

i
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. . '., . __ ._ . c .w.b. . c 4. .* m.C, p1* n ym. ~ .k ** *. ]_ C 4 *p m c N., e e A * $ * = ~. *re_ m . Q <e. * 1 e .c.t
.

ur all :Pa dere end ec nsll.y . icecacenter e-ul? "Fd " ;
.

tre cruea of *P= --*M en end take cr--co-ive ec* inn. Out

this is in th* future end sintle dcte -cducticn 'reculd

sal"a neny r-chlaus af "eect-~ contr-1.
_

e

llo
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- -- v -- .. q . - c-- c cyr- e p m n ,- - n , - m,

::'" has done e erLLandeble tesk by enlisti..g 70 veriebles

recuired for raet-accident menitoring. Feviever, with the

matentrue tesk cf r9ading. interpreting, end ccrrelating

tha infa-tation contant of these variehlas confranting en

arerster it is pertinant ta c,uestion the role -hEt en cpersta- -

ie surpased ta evacuta, how tuch freada; ha es in erecuting

enntral actions end snat is tha degrae nf efficiency (cuelity

of p**fa*cance) evpected frem bin. Since it is humenly not pcseible

ta catrverend the inferzetian centant cf 70 ve-iebles ic it
. .

nacessery ta d$spley ell of that? If not, tren whet is the

ninitum infarsetian he shauld be travided? These cueetians

=ust be enswered hafara eny -anclusi ns abrut n crew rest-

eaciden, inst =utentetien een ba trdel

J

!

.

4
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~ he edditien of all _ -he vr riebles nelle - far by 'eg.''

"uife 1.97 'av. 2 wauld increase g*=etly ti.e nunter cf

inPtruLents tl Et the opereter Will hCVe to be aWere of

if' th e inet=un.entetion ie in be located in the centrol
.

ream., The arerr t-r . sill tec-v everlae ded er sc tit-c.ted
se trat erme fe m of castute" deta reductian ena presentatian

g est halp in erdering end t.rieritizin- deta.wruld ba a e

.
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TAEIE 2 FW7 VI'I1?!"S

E0*Pured Ve-ieble tenge "c_nants

neve.

.

"o-e e it Tetra *eture 1;0 ? to 2 C0c? Variebla ne=ds in ta neesurad but couldv

chanr< T:re lettar ta ? or 0; place
twe the nnenuples in each well fer

,

rence; "enge nevt querter

"nnt-n1 Sad Tesitian Full in ar not ful: Verieble needs tn be neeeured; renge is
in fine

Nant*an Fluv 1 c/s tn 17. power Verieble needs to ba ceesured; renge .

(et laret one nevt cuerter
fissicn countar)

er!CT"' "*" TIT' S''STE :

"*3 Fat Iag Tenper- 1;007 tr 7;0c? Veriebla needs ta be nessured; renge
e r:-a nevt querter

'*S tald leg Cenper- 1;0cy tr 770e? Verie+1e needs te ta nee sured; ren ec
Pt;re nevt cuarter

'CS ?raesu-a 13 psie to 4000peig veriable ne=ds to be _aesured ; re:.ge
nevt euerter

'

F-aseurizer level tattet tengant to Verieble needs tn ba mersured; range is
i ter tangent 'ine

'

Deg-ea af Subennling 2000? subenaling te V a ,v difficult to do; cen't ba drne
,

!'po? sure-hert diractl:: wret about lacelized 'criling
renRa navt cuerter

'ePete* "- e Invel Tntire " ave plvs 2dd tris vr-iebla; difficu:t te de;
sefaty lavals ebeve leak in haw it is d.ene en e ?*l.'?.
end balaw

het type cf flew units wculd ba used?Seectar Coalent Innp 0 ta 120*
Flew -203 to 20.)d,a81 ".,$, 1 De they .eesure flew in bath directions.3

-" .ictuel flew nr puup speeds?
'enge Sena prob 1eas here

,

o

-
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TA?I3 2 F.'!' V.i.'IA L*S centinued*

-

Moeouvad Ve-iebles Secce ccmments

m:1emen e.n er . .:m. S.Smv.-. . _. .

ar mryrv3

Prin**y Systen Safety ^1aaed-not closed Do you seesura the ectuel valve pre-
Feliaf Velva Pasitians ition r- the electrical nr hydrelic
ar Flaw Thrruch or system canditians? Neads discussien
F-eeru-a in Salief
Volve Iinas I-a .

"edtatian Iav=2 in 10 p oi/g tn 10 Ci/*

r Verieble should be zersured range
nevt c,ur rtar. Shruld eeteling be done?-ize y "aalent *7e ter '

,,
centinuausiv n- by usine settling

n o r..m e r.~. ,i..-- m . .
. ..

~an s e--, - :-assu e 10 -Fie pras:ure te Variabla should be meesured; need scre'
' *1 mas dasign pres 3- infa-catian en fe) lacet ans and
ura' for canc-a:e; (b) h-'i teny and haw te:.y et eech

1ccation. ca times design tref enge nert quarter=-

ure fn* stael
.

Canteince:.t .itars- 40c? tc 400c? Veriable should be seasured
phe-e Temperature Variable Type defi.ite E

cenge nert cuarter :.

"anteinsent Hydrngen 0 :n 103 Varieble should be measured; Sange -

Concentration (cetable cf rperet:.:g shauld be capable nf opereting up
fren 10 psie to tev - tn canteintent rupture.

inug design ;-ass-
u*e ) .

.

"antaintant Isnletion "lesad-nat closed Veriabla cha':1d be seee':-ad ; "enge is

Velve Fasition fine

Cantein=ent Sunt Ner-aw "enca (.euse) Veriebla .cheuld be eerured; renge
?|eter leval t'lide -enge (bet:cs shauld be rient specific .

af centeinsent in .

600,000 gallon
level equivalant)

1

|*

I
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T.apte 2 F75 VA'IAFIES continued*

.

--

aoa,i-aa v 4 em a marce cc . .L an t s'

e e . .- e 3 - - . , p p . m v..,m ,.~..u. . . .. s.

.

Fich 'enge centein- 1 to 107 c/hr (c0 Veriabla shruld ha Leesured; '.enge
'

nant free 'edietian kev to ' MeV nevt que"ter
phetens with :203
accuracy for pheten s

of 0.1 tr ' EeV)
(10' */hr for the-
tans is ett-aviLata '. v.
ecuivelent to 10*
rada per haur for .

betes and rhetans)
_

e.. r a ~ J . e v. Sv. ee r .S .. .. .

1

Steps Genereter Trai_ pressu-a fr- Verieble sPauld be _aesu-ed; trke

Pressure sefety velve setting sure en the range its: The nar_el
te plus 203 cf sacende y pressure raes s: lees

g 20. beyondsef aty velve sattin 3 ,

Steem Gene-eter level 31 a tube sheet ic Verieble shru_d re _etsurad; range
s eve ratars is cine

-

fuvillary Faadwater 0 tn 110;. design Verieble siculd te Leesured; rFrige
1Flew flew is fine

Mein Feedwater Flaw 0 t*1110;. design Verieble sheuld be ..aesured; range

flew is fine

Sefety/Seliaf Velve " ased-nnt closed Net needed; if they open the naise

F-eitiens r- I/.ein will lat cre eter kn-w
Staos 71-w

-7 -

10' p ci/cc Varie51a = r auli '-= se su-ed "e:.gr IcrSedietian in andansan 10 ' tar .

fi 'ataval Syste; high; 2 r= --ders -f Legnitud: tre-

gand

Sedi-entivity in vff1- t- Di-ficul tr 'r; ^ 16 uec twr _enitar-

ant f*at Sta'em Ganer- 10 ' c 102 p''i/cc in Pe crin e est lines insicsd rf
~

eted 2rfaty talief auteide 't= scrandery; rrnfe ne-;

Velvas -- attesyre-ic currter (tr- hik t. )
Ducr Velves

.
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110. design Ve*ieble erauld be meesured. Erw da*anteinLant Strey 0 ta 3

Flew flew yau indice a th = an-aff flew er
pe-can* Lete- flaw?

Flaw in FFI Systat 0 to 110,. design Ve*iebla chauld be _.easured; ren(e
flaw is fine

Flaw in IFT Syetam 0 to 1103 Fasign VF-ie?le sinuld be _cesured ; -Fnge
flaw is fina

Enerranay "a-lent Tor ta bettec Veriebla should ba aessured; -rnga gn ad
'''P * = * Sta*ege Tenk evreet i t e h at:l d g n -*L top to.

Laval npa-rtir.g sat-leval

7reseure in X 8'* s*S*"*E* ~^" ;1' Pd? ~I*4

2 dateile

*c~:Luleta - Isaletien 'lesad-na; clasad Verieble erauld ba _er eured ; rr. ga
Velte Positions is rine

-

Accumuletar Tank Cor ta bettec Alreedy neesured; present instruLent-
Level etian is fine

"F" Systcc Flew 0 to 1103 design Vr-ie'le should be Leerurad;) ilraedy
e, -7,. ep.. e m 4 .4 e ) a - .e--_ .. _- .

'V' Feet "vchenger ~2cP tn '500F Verieble shculd be meesurad; which
cut tempar:- ture (1) aut of reecter"ut Tetra-e ure Senge nevt cup *ta =

ar (2) cut of cc-lent heet evchanger
._.. .

Camranent Cooling '2*? tn 2000?
' Noter Temrereture 'enge nevt cuerte "

Cetranent "ac11nr 0 *n 110 design Verieble s? -uld be seesured; rs..ge
7ete- Flcw flaw is fine

Flaw in UFS Icop 0 On 1103 6esign Verieble should be eersured; rrnga
flaw 1.e ~ir a -

Te re-e tu e in 'J1ti- 20c? On 1;0cy Shi-t :=_; g;ure dc y-u _eg.. ' e;

- . . r. o e. . . q<.. r.n r e.. - .:. e...crw
-

. . . . . .

=. c . . .. a . . = ~ ~ c e. . # ~.
<

-

7'Itine+9 ~ aet Sink F1rnt srecific 7eriebla 5hculd be -ersurad; rente it
loval fine

~
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|
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con, ants*.aee -a4 ro .4 . w, . eo r .~ .

n v .r - 2 .: ,v. e . e,r r_aa
. m .

cantinuaf: .

Faet 'anavel 'cy t?e Tlent specific Freblan aree.; E1per hed asjer reint
Cent'innant Fen (see z.in) 'enge is fine.

.

"aala e
..

'a-ic '.cid charging 0 ta 110,. design questian witl tha purrese cf this.

Flow flaw vetieble. Cuaetion with the type .
'enga is "ina.

0 te,110. design veriebla ehruld te neeeured ; curstian.

Ietdavn "'.aw 3

(I;C' ',s ) ; sh ould pt:flaw- wit? tha rurpesa
.... . ,n e ., c y .. c. ,+ < c. , < , < c ,. .g + 1 e.i ,.e . . , . e ..t .,.

..

-
is fine.

carrasr nding questianeble; naads c be nare specific7;nr !avel in Speces ~a
pirnt srecific; needs werkaf ';;ir.:.ent 'ecuirad lavel af sefaty ""

.s . e , ... . , ,2 _e ... ... <e4,,.__..
- ... .

op w w.e. e e.ss-v.g.s .

Fig? Ieval 'edirectiv = Cop *c Ectten ''het trnk? She 1d specify whet trnk!
Zicuid Trnk Iaval Questian v.iti the purrese :he entire

p-ise*y weter inventary: Type stauld
ha cir:.ged te type E

'rdia?otive Ges 'ald- O tn 1;02 "f '8 iU'TII# 8h^uld 'ce clF.ged tr I::pe EI
't- ~cru -aeruva reassu-e

~m-m?T f yr ; e,vs m,g:

nergancy 7antiletian cpen alesad stetus Alreedr evis s*

me .. . . . r..e4 4...cn- .

* type E;~anra-rtu-a of S ece 'OcF tn la0c? Tyre sh-uld ha cirnged tc
in "icinity af Ecui - "ange nev- cue-t"* S*acific ta r1FLt tha nPa0e" s' aulf
nent 'aqui-ad fa* be sede e.* snell es rassible cantein-

efaty ne..t tent **?*ure LF"a inpartent;e
Auviliery building na; es ariticel

.
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r ace--.a tre-4ew1 rere. crzmante

?"?TT' SPPFITTS:

Stetus af "less 1" V-ltegee end cur- Verieble sFruld be seesurad; thculd

Fawer currlies end rents en aff er quentitive meters be used;
Syctals very le"ge nunte-e required; dees

erst jue+1fy infertetlan
..

Stetus of Nan aless volteges and cur- QuestianFblai if ycu cen't justify
1E Towar Suptlias rants aless 13, wret abnut tre Scn-cices
e: e...+.-, 1=,

e37*T1ev v-r rSro7
o'T S ITS- ? "II.?IEGS

s,vr s ~,, v,7 p ea 3se,

s -errTe er77 Tar

St.7ris$[r-erTb EQUI 5 '
.r-,

.

".ediatian Tvpasure 10 ta 10# '/hr fer Varieble should be meesured; the high-I

7Fres phntens range is cuestienable; is this in
(pertenently instel l- eddition to the neraal renge?

ed =cniters) 'enge neyt querter

A ITF"7::T 2ADIeA"TIV?
DTr'! AIS orITASTD
FS"t. PFr Fri"T:

. Effluent "ediaectivit;r (Nercel rius ace- 1:ct specific eneuzh? ?.'ht de thev
-Nable Gases ident renze for Leen? meny deteciars in Leny cle'ces -

nnble ges) er single detectar in the n,rtilun '

eleces? ment questiene?
"antein=ent 10-7 to 102 u'Ci/cc tenge nav't quarterj

.

Te- celibretien
,10-}''tn 10" A-C1/ccSecondery "ontein-

cent Te-12' celibre tian

tuviliery ruilding 10-7 ta 10' e Ci/ccj

including buildings
cantetning triue y
syste geses,e.g.
ripete ges dacey tenk

- -

frarnenantiv'j'"i/c
-'

10 - 1C' u c**ta* *eleesa Faints
inc'uding 'ual

manita-s) inetel
l-

handling e-ae if me

9aDP"Pt@ f"*; euw-
ilie y building) ,
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'zoem3-oe ve-4eh7 cer . cr.:,.nts
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p im ev5v, v.a ri.e n.mIyv., .
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- s s v ..
_"T*'I'IS 'ELv;SrD

vues m =. v v. D, ,s m- ~ .sr
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~ ~. m n. .-r 9.

rffluant 'ediaectivity Sese es ebave
Fish 'enge =ed te- 'euge nevt currter
halarens and Fe*t- :
iculetes

'

tnt-eeted Effluents 10 ' tn 102 fvC1/cc
-

E E?t Filters, sin- 10 , tn 10 gwri/cc
its "f 2" ef T M
1_.rragneted che -
cael, nan "SF systa...s

FE?! Filta-s, sin- 10~' Ta 1 tw*i/ac
'

irus af 4" nf Tr"; (*e-nenantly ins:Fi l-
inr==gnFtad cher- ed nenito*S
c-P1, rSF systate

Envi-ans 'edirectiv - 10 tn 102 '/hr~'
avransive; is this e. 1rcel reed-Very(et the =enit r lacetion) er isity- *i-P 'onge (60 kev te ' &.e )v cut

rvrae- -e 'e te (Pe-nenently trie e remote r9ed-ut (in the reectcr
instelled manit--s: c e-eting r-- ) ; dc yeu .een . vires

'enges Nevt quer- er raing beck ta r: e..t civil defense?
'

Thvi-nne 'edirectiv - 10 ~a tc 10 Ps ci/c c Va y evpe..sive; sene es et-ve; ranges
itT 'edinhelngens far heth radiohelof ens nevt querter
end 7e"ticuletes eid Particuletes

(per: enently
instelled :-nit-rs

.
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}{avns?vad T.'p w4 o e1 a morea "ee- er+e

; 'eae:.v maDIai"TIV3
-u.r me,r.a_S o rr e.a S 7. . _

.

=c e * s m. v. r_ .< . mu r.
ae' v- r vD .

71ent en' 9r.virane ravtel "Pnre Veriehle sh ;16 ha maesured;
'edirectivity ranges ne"t cuerte",

(pa-tehle ins truments ) 0.1 ta 10" n'/hr
phatene

10_o to 10_A fv"1/r c
perticuletes

10 ]c ta 10_apv"i/cc
-

iac _. e

tir? *ence
A

. , C ,./ .C.,- .e
-

phatene

0.1 to 10 "ede/F"
bates el.d leW ena"t .V-

rPa*ans
|

100-cher.nel gence-
r#7 S"cCt"aL8te"

-

Te e.*_ a "" r- '? S t. ._1Irc
~ ; er. T-v.

. .

Trine"y "aalent te "ecui*ad hesad mack aut 'ag g-ide 1.4
Sucre e:. =eg guida 1.4 :

~ ~c t r ' n::.an t 'tr r:i'elines,

-

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

.. .. , 7.v_ S e.
~ .- .. _o

' ' 7 II'*Y ( ^' e,T~r) : 1. grane-r y spec +un Veritble she'. ' d be measurad ; rF r. gas-
-

2. pF e"e pier.t speci-ic
. ryd-ngen'

4 evcrens -

h4 W e

,

!

|
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v ,e. e n _- - arggac.--.A n,<-,.- a a

tr ra,ar ar.v .

Veriable eran16 be _.arsured; r ..ge
-

''.ind 1"antien 0 tr '60c (21o accu -

ecy with e deflacti n is fine
af 10 C. Ste" ting
steed 0.4- Itss

(1sth )
'/lind Sreed 0 ta 'O sps (67 tph : Variable srculd bc neasured; rsnge

(2 22 spe (0.3 1rh ) shculd be site specific.0
eccu"ecy for win?

~

spead less then
11 mps (25 CrP), wilt:'-
a ste* ting threshc1'i
of less then 0.4p;p s

(1 tuh)
r variable shav: d ta cetsu"ed; eh:Verticel Tempareture 0CF tn -9a? (-0.'c

"iffarance accurecy per lc4 fn 3t 164 faa-
inte-vels

Freciritetian '= carding rein gare verieble sh-uld he _er sured; "st.ge
with renga sufficie.it shcul6 he site specific.
tn essure accurecy
af tetel eccumuleti 'n

within 10,. cf raca" ied
velue - 0.01"
"aealution
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TA?IE 2 771* .VP.II3IES.
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meesurad Ve-ieble 'enge Pettelle 3LI-T-647
_

. _ ,

nenv
- -

.

"are T.vit Tanpere tu- e 130o? to 2'000F
_

Central 'nd Fasitie-a Full in or net T
full in

Tautran vluv 1 c/s to 1p power T
(et leest one fis-
sinn ocunter)

.

'r;9Te- cerI'yT
q~ v e - --.. -

s a .

.

"CS Lat leg Tante - 130c? to 750c? T
Ptu*e listed under nr.c heeding

("?riar y Occlert Tenper-
5.CS Cald lag Tecper - 130c? *n 730c? T ature (F'?.)) in ite
ature Ee:telle reper:

""S Fressure 13 peie tn T
A000 reig

.

v ".t en th a lic.uid lavel f- ils_:^tten tengent; Fressurizer Level
tn tap tengant belaw tha pree trizer

elevetien its leval is
unknown!! Icek inta direct
rar ornr care level nessura-
Lent!?

Deg-a= cf Subcnalin/ 20'or subennling
to '5ar supe *heet

. 20.)d asii'= acta- "calent Iac7 0 tc 120.3 n
3 flar-20;. toFlaw -

I-inery Systen Safe 7 Clesed-nnt clasac
Leiia? Velve Insi-

*

tians c- Fler Th*av t.

av _ * assure in
'=liaf Vel'e lines

iitti n level in 10,tpSi/g c 10 ^1, g
. .: : y Saalent
'Pter

!
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"cNTAIF:.:rN :
.

Santain ent F-=esura 10 psie. pressure te T .

* times design pres --

sure' fer cencrete;
4 times design pres -

sure fnr stee1
,

"cnteinment f.tres- 40c? tc 400*F T
phe-e 'atre-e ture ;

"anteinzent Fyc-agen 0 ta 10). X
Concent-etion (cepeble of operet-

'

ing from 10 psia tc

sexinusjesignp-eesure )

"cnteinzent Isoletic:. 01nsed-not closed
Vel'.e Fasition "

"enteincant Susp Ker- w renge (sunp) T
Tete- Level ?!ide range (bettec

of centeintant tc
"

600,000 gallen
-level ecuivalent

t

7"igh 'enga "entain- 1 tn 10 D/hr (60 X What about Irw rrnge'. Bettelle
tent .aree 'adiatien kev tn 2 kev reper cnly deels with " increased

phet*ns with -203 redietion levels".
eccurecy for

thetons o7 0.1 te
#

' MeV)(10 U/Pr for
photons is approx-
instegy equivalent
tn 10 rvds per
hnur for betes end
photons

,

*
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Eeesttred Verieble 'rnre Pattelle ?L.I-T-647

SEacND*'Y SYS*r: c :
.

,

Steen Generator Fren p-essure far T
I*assu*e sefaty velve settir E

; tn plus 20,, of
sefety ve.lve settir g

Sterc "eneretar leve: F-an tuba sheet to T
s epare tars .

' -

JuTilisry Faadweter 0 tr 1103 design Ty
' law Flow

.

'
.t in Faedv.e ter Flaw 0 te 1103 design '

,, e,,1 ,

--

'

SFfany/'c'_fef Velve "lesad-not clased
?- s i ri ar.s n r ..r ir.
ciae; Flaw

._

'edietion in "andanser 10 ''ta 10> guai /cc
- "

!i* 'e:avel Systac
-

'rdiaecti-ity in 10~7 Dta 10 p'ci/cc T
'ffluant fra_ Star:
a.anewotaw Safety
'eliaf Velvas ar
.ttsaetheric Punt
Velvas

f rvTT Tiet. q. v. e, a r.. 9. .--- . .

~~nteiniant Sprey 0 te 1103 design
Flaw flaw

Flew in *d7I Syste: 0 ta 1103 design
flew .

Flaw in I?! Syste: 0 te 1103 design
flaw*

. .
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f?'III*'Y SYST ES
**F*7Fr?D:

7:e gancy "ealent Top to bottec X
Tata" Sterege Tenk
Level

!ccunuletar Tenk Top tc batton '

Ievel

Iccu=uletar Tenletir a closed-not cicsed
Velve F-s itirns

'F' Syste: 716w 0 to 1103 design
flew

'F' EaFt vrchengar 22CF t- '50oF
cut * ante-Fture

~

"anpanent Ca-ling '2CF ta 200oF
Teta- Tac er9ture

"amranent "aeling 0 tr 110,. design . . ,

7eter Finw flan

Flaw in "US Icar 0 tc 110). desi n*
.

flew

Tenperrture in F1ti- 'Oc? to 1:0CF
cate Feet Sink lanp

4

f.'I tima t e Fae t Sink FI F ''. specific.

Level

' ee 'e rvel by the Ilen srecific
-

centrinnen: Ten
"cale*s .

Peric icid "'.carging 0 ca 1103 d= sign
Flew f1-w

letder:n Flaw- 110,. 5 sign
^
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Surp 'anel in Sreces To ca*-aepending
af Toniptent 'equirec lavel of sFfety
fer Sefaty equirment feilure

or-.:s.-v ev.en- s.- a. ..

Fig'.- I av el 'e d ia r c ti- e Tn- in 'entten
liquid ~enk Leval

-

Ordi entiva Gas Ecid- 0 tc 1,0 af desiFn2
..ur Ten'< F-ae sure preseu-e'

5 - -- - m - - - r ,- . .,erS..... . . - .

aa g=ncy Vantilv tic: " pan-ci-r ed sit tus
enter Freiti-n

'Ten-e-etu-a cf Secca 'Cor ta 12007
in Vicini y of rouir-
mant 'acui-ad for
enfaty .

r - -- n--.r.r. 7 .
..

Stetus of 'less lv V-It gas end cur- T trtielle ree rt .'us- lis s:
F-v:er Suc 'ies end -ants "Sm tus af reviar sur* liec " Last
Syrta s li'. cly concerned rtnut sefaty;

"cleted p-v;a- supplias
.

^
Stotus of Ecn *lFss V-18Ees rnd Cur-
1" Fev:e- Suptlies , r=nts

cn? Eystet.s j
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' TrS !TSIDE 'TTIII-.
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'E em?D rC7'TE7 T:
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ed nenitors) -

!!" c'FT "? DI".1CTIV3
a.:TT' ITIS '"Ir!STD
;-c... r. u. r . - . .. :o -
'ffluent 'edirectiv- (Nortel plus ecciecnt

** ble Gases enge fn- noble ges )ity .n

-7 3*rnteinnent 10 tn 10 AP"i/cc
Te-l'' calibretion

-7SccendFry nntain- 10 tn 10 APai/cca

nant e-l " celit-etionv

tu-ilia y 'uilding 10-7 tn 10'pkri/cc
inalu?inr buildinr:
canteininr p* int y
Fyetan F*E8E,a.g.
veaste roe dacay
tenk

"tler 'alarse 10-7 2
ta 10 59"i/cc
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fu-1 -endlinr eree ad nanitare)
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env111ery buil?ing .
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rffluant "edinectiv-
ity - Figh 'ence
"rdiare aranS end b

7e-tiau1PtaF
-

~

10 'tn 102 AC1/ccr treetad "'fivent !n
,

F??: Tilters, =in- 10 to 10 p ^i/cc
1.== aT 2" af m ;

intr =Eneted cha -
cael, non ~SF sys-
tans

,

Fr7' Filters, Lin- 10 to 1 y "i/cc
inus af 4" of TTN (pen anent y inste:.1 -
impr=Ensted cher- ad conitors)
caal, TS7 systems

2
r.virans 'ediacetiv- 10 to 10 3777r
ity - Figh 'enre (60 kev to ' iaV)
" paeura ' rte (rcrianentiv inste~.1-

ad senitn-s)

10 ' r "i/c
-

vnvi*ans 'ediaectiv- 10 ta "

ity "edichelarecs fa" bet? recioPele e:. e

end 7erticuletes end te"tinUletae
(tertsnantiv _1 -

,
e6 zenitarr) ins +e'

71Fnt end %-i--ns "en:.el 'ccca
redirectivity 0.1 to 1 ' s'/F r
(pa-tetic instrumante)phatens -
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SI'?"':- ' TI"JCTIVE -

. T"I AIS ' 1"tS7
r,-v . re rL. vmm . ._

"aNTT??"'* :

Flent end "hvirane "ir? 'Fnza j

(re-teb.e inet-ucents ) 0.1 to 10# '/h.
'ediceativity'

,

phetans
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