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end envirene c-nditiors duwins end Toliowiis 25 arriient (See

Apvendir A). It ie rur vurnrse tr: (1) “Aent en tre .ergured
vewiahleg listed in tre mraraced wevisien, (2) Deternine if tlre
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(1) Pexrrt An . onitevring Frst-focident
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by Tenning, willew,
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ernd Flunmer ~I

CCuuisgion

Institute, (1°77)

(2) Furrticnel ®equivenents frr Fast-iccident . ernitemicg
“epehilitr fawr tre Crntwa]l “anp Crawptew ~f o jucleer
Frwer Coenerstew Stetien ' tre writing gwrur AICS 4.5

nf tre stenderds crzuittee YITSTM
(™)

Tnstrusentation

Prannged weviegisn 2 te Pejulete Cu

(1279)
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far ligrt-etare"nnlad uclegr T Awer
Plente tro lseess Flent end Tnviwere “enditione Durin
end Follewins en Rccident
(4) Tre finel sefety anelysis reverte of the frllewils
rerregentetive FiR's were glsn reviewed:
(1) Tevig~Tesce
(i1) exbusti~r. ngineering S;stex 30
(411) % Stenderé Flent 241
(iv) Tetce-Ter
() ".l-2 Zessrne lecrred Tpe'- Towoe Stetug Serart ond
Shart-Ta~r Yeconzendstiong, (T¥G-0.75 bty the fffice
nf ucles» Zegcter Peguletirn, T.S. Nucleer Tegule teory
fricissirn, d=te publisred July, 1679
J=2 Lesgrne Teewned Tas:: Force Tiznel “evort
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Nuclear Regulatary Commission, Date publicshed:
rfeteber,1979

(7) nd on Accident Monitor t ntatisn
develoved at the August 20-24, 1679 wnrking group weeting
held in Pittsburgh, NS-858-79193

(3) f Study “emcittee on Three Lile Island
kinutes for meeting number 79-1, Septewber 10 and 11, 1979

The informatisn ~bta ned from all ~f these repnrts ig rresented
in table frrmat fnr ease nf review., An evauple nf the tyre nf
table used is shown ~n the nert page. The first feur celuuns in
the teble are teken éirectly from the prnrrsed revisirn to Reg-
ulatery guide 1.97. The »emaining ~r~luans indicete wrether tre
vewriagble iz recr.mended frr neasurement by tre drcunents l.sted
2+t eack anf the ~rlumn reedings. This teble is werely a /cupiletirn
rf infrruati~n fren the varinrus drcuments.

Pech variable is seperately discussed (by systewn) in tre
brdy of the report., Eech discussien is btrerken dewn inte three
geparete parts, labteled a, b, and ¢. Fert a includes en ergucent
for or egainet tre need te measure the veriable, part b discusses
the range nf the variable, and vert ¢ fives the study grrup
rvini~n abeut tre ruelificatirn type. This sectirn 2ls~ incluces
ary additienal veriables needed tn Leniter 2 PWP during a
rast-accident envir~nment.

T™e end a. tre repert crneists ~f twe verts: (1) & crurlete
suzzary in toble “arm nf gll the results drewn by the study growp

and (2) 211 the cernclusirns reeched by the s=udy grrir.

w.






n:
ool e

PR |

o I:I£




The ~ave gyeteL conteins tre Inllewing weezured veriatles:

(1) "rve eris+ teLversture

(2) 7~ntral rerd prsitien

‘7)) Neutrarn fluvx
Tac- ~f *re trree verigbles listed atove ars iupertent in deter-
wizing ¢re ernditisn ~f tre enre irn e prste-sccident nucleer rover
rvlent., The inf~rueti-n gethered will te ur~i Inr ircere te.terature
Tesgurezernts, t~ rvavide vrgitive indiceti~n thet the contrsl rrds
gve fully inse-ted, and for an irdicetirn ~f scrreech tr criticel
d1=ing ste»t-un (rrevent start-ur sccidents). Theref~re, 211
three ghrtvlé be Lrnitnred, Trhe entire c~re svetew ies listed in

tre fallawin- tatles.
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fdditirnel cruments end riticisl ~n eeer A2 the Lees -ed
veriektlese ere given belrw:

(1) Nrre eviet tenpareture

a) This varietle is definitely necessery for nnstegccident
wonita»ins eince it will vrevide in-core tewrerzture
uegsurenents tn icdentify l-~celized ket ernts rresent
in the crre caused by an accicent. Thus cnrre denage
cen he estimzated alnng with the surunt ~f pctivity
veleased tn the nrilary srsten.

b) The remge seecs tr be very learge and wruld recuire at
legst, tw~ thercecruples ver vrsition (0-570°F and
5%0-2700°F), U4 nz twe therwnncruples ver position,
besides being evrensive, c~ild be difficult tn ecconrlizc.
Fence, s2nnther netrri s:~.1d te errlareéd te cotain tos
tempersture renge srecifieé, Cre prssible s~lutien
tn this rrablea is t~ uge ~uly one kish vrange therno-
rruple even th~ugl it ey rave e nene-lineer rrereting
renge., Tren by using sdvenced electrrnic techricues
tre nen-linesr regirn nf this theruncourle resrense

amnlé be lineerized, thus erte:.dins its renge., The
renFe seenmg tn be grbitrary end additicnel stucies
are vlerned in this arees,

¢) Type B,” weuld force <he nuclear industry tn cguelify
ell ~f the in-cnre detec*nrs, Mne -nrgcible solutirn
te this »rotlen wruld be tn take epproriietely cune
hundred zecsurs.ents, ircteerd of £i2tr, But tie

rrer_merurles used in trhese nre rnundred Lezsure.ents
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Trhe vegci~r cenlent sretel ~rnceine the frllewirg wecgued
verisrles:
(1) ®"S 1t Leg Tewversture
(2) 2SS "rld Leg Teurerstuve
(7) ®7S Fvressuve
(4) Frecsurizer level
(5) Degr-e ~f Subennling
(6) Pepetr= "~re Level (2déed bty tre study greur)
(7) Rezetrr "anlant I ap Flew
(3) Prizary Svstem Sefety “elief Velve IFrgitirn rr Tlew
Thrrugh ar Fressure in Selief Velve lines,
(S) Ppdiatisn level in FPri_ary “r~lent "ater .

ok ~f the nine vari:»leg listed shrve Fre iir~v%ternt i

deter.iring tre crrcéiti-n ~72 tie wgectnr frve cAnling srsten i
p rrstegocident envirerrenz., Trese .ez:zucd vevwipo_.es EUTTLY
tre wegetAr Amawptawg vitr *ie fallaning irnfeweevi~n: (&) -

- 5 . \ e
ervee ~f surer~lins rvresent ir tre r-ilz+wr sgyste., (t) Frsizivs
i-Adoe*irn »f raturel ciretletian i the ~eve, (¢) Tect Telerce

celoulptisne “kirr pve ured Frr firect iidiceti~n ~Z T7TE Avereicn

- ..y
(d) Detew.ineti~r ~~ vaid eizee vrieh aight eviest i <ie crve,

(8} Tidicetisr. ~f or~lins .evgin in <ve o-ve, (f) Trneuve tiet e
anwe ig ~n aved £t gll 4i.es, (g) Treeitle =wi_evr or-lzlt Liveltsw
TAss due Tt~ & sLe’]l rice/velve feilure, eud (7)) Tewll IniifsTIen

a® fua1 elediéing friluve ernd en esetiiste ~2 <he evua t ~I <re
deres: . Tnerefava  @ll nine cleuld ke .~niteved ~r site, L
entivwe wegrtaw gamlort svete. i listved in tre I-0 Awlig TFtles.
Tepl 2EPl: pAnteirg iifewigting tp er. IwA_ severcl reroTiE: g
Aaw gterndewdg wnriek Fferl vit rasteponident .onicevrings, TIls
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4 & v

InTeL Pion 18 yiveyn AR trCoec 1n ~rie sectimsn,
ldad - - - agnd od -~ - ' &3 :
st PRL AL LTE Pl eTivirde.e AL erp; T Tl LeFELYES
vewd s o Nat A
ifrlee ryre piva; Telays
S . -
4 S Tat Te: e rawreti ve
;} = b b
\ e d - r B 4 - x ] d PV es vwa - e - . - : 2 -
) Thir v.owletos in felisitly Lecegncyy o vngtegenicent
. 4 - - 4 - N : 4 - .
wAnitaning since 4t aide in deverciiliis the -erctov

level

cirmuletirn 1 *re evert of

B) The vrrngze ig vevyr lerge (1.C°7 %n
éry IW-'s

t &=

evte del rei=,

% | - ¥ -
n~ “ratlen i.vleLe. t! ¢

(2) 2rS "~1é Jer Terversiuve
-4 =S
e\ -',:F V-""‘""‘.‘.? .‘..-:.i-'l,.

grritering since it nr~vides

v a

cturel ~iveulrstisAn when tre

-

plen vrarideag i v bllabe

ooy 4

cul=tirne whkich eve s

arew: tiAn,

v 3 .
né 1t vravicdes iniicet

-~
L

Tt avelnve,

-
the w n,;

nenarg- vy

ereitive incdiceti~n

“n de*ewiine

-

ien ~f netuvel

ey o

Vi
anr feilvre,

("etta=Tew frw ev  rle) flre:cyr rrve iunvlece..tec

.8 gt 4y g~ .7 Bees

~a
e ELVEL,

fan wagterorident

nf

“AE Tuare 21 end it

eny te: % brlance cele-

=g
‘N

inlection

k) "he »enge gr~uld re <re grLe g i.. ~ e TCS Fot leg
Texrvev: tuve werguved vevirrle, Tide weuld ellziiZy
crngtructicrn, toAsureLe. <, e%¢, ~I ractie~ Tyre o2
gusgs faw shig greten, trug & viag the utility
arney *ag 2dus,  ‘lEe the 1ev w ooy e will €L
Fogrivene ~ loulstis g A7 < woppl edeerds tien
wesgast viv fn Tre sawe L Lig ~rge A7 Wy I oLlume,

e} The trve ir fije,



(71‘ =rg :z,.._e £ ive

e)

i
-

"ris vewirble needs *~ “a _e suved,

Tre wnre ig verr 1 vge £2¢ eeens evbit» v,

1401t »ge gee, 8 c~bitvery A i% srruld Te

Fevraviis tely twr tileg the cegi, .. ~veeruve
recctar an~lent sretel, FrElll Tt~ SeTEYTE"S
will be wecuived ¢~ crvex the entire re  ge,
t7ditirnel wegesvol eede *r~ ke dnne in “hie

gt £ lEter At te,

Tre *yrve i& ‘ire,
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4 re »rizer ve
(a) This vaeriable needs tr be Learured during e post-
eccident crnéitien,
b) The range seeLs fine bu- wren the water level that

is treaent in the =S falls btelew the rressurizer

elevatinn, the rcriiary systew weter level ig crarletely

unknewn! Fence, tre reactnr nrergtrr wust nave gdditirnel

infarietinrn tr deteruine the level of water rreseit
in the cnre ( see tre wescter no~ve lavel meesured
ve»ieble).

¢) "re tyre is Tine,

(5) Degres ~f Subc~nlins

@) Tris veriable is n~t abgrlutely necesgrry in £ reste

-

grcident ervirenuent., Tris neesured verietle, wilich
rennrt te dene divectly, fells inte tre "liceetn=rave”
cetegory. Tris veriable relieves t.e regcter nreratrr
~f reving tr use gteeL tables during criticel rret-
gccident e~nfitirne., This is definitly desireblel
®ut inerde» t~ nravide tnis verietle, seversl priuer)
gveten variables (°7S teppersture enc pressure) Lust

ke rvavided end then rrecessec ty using sévenced

electr~nic tecknicues (zio=~vrrncessnar), Thue siurlieciry,

reliebility, ete. c-uld te leregt in praviding tri

verigble, 2n~rther vrrbhlen ie %ret it “res net

errgide» lreplized triling renditisne, Tven {f tre
degresenf-gube~~ling .etew weed ¢ grla nsxdivinLn,

briling still e~~uld te meccuring deesr witiia tre corc.

2]



a) (eont.) Cperstor reliesnce ~n this Leter thus ceuld
lead tn a cisaster,

b) Tte renge seeus arbitrery. Thus 2dditional reacarcr
in this area will be ¢érne at a leter date.

¢) The tyrm is fine.

(6) Peactor "ave Level

2) This messured variable is ebs~lu-ely necessery for
trezrntectinrn nf tre crre! itk tre actuel core
water level known, no d~ubt will eviet ebeut the
crve being crnled., Fu% t:is variebtle is very difficalt
and erpensive to implezent! rne prseitle wethed w-uld
be t~ include tre vegctar cnre level wgriesble anc drop
severel nther variebles whier weulé no lrnger be
necessery te Tenitor the crre during en accident,
Afditicnal research wruld determine wrichk variables
spuld be drnpped. The study group believes thet
pdditicrnal study skm1d be érne by the N27,industry,
etc. into the prssibilities of direct cnore level
zeesurecent in PW°'s

b) The range wruld be plant specific. Aditicnel research
nr. what safety percentage sh~:1ld be used will be acne
at a later tine.

¢) The type letter will be determined 2t a later tiue.



(7) “appotar “anlent Le~p

2) This veriable needs “» be Lersured, But is the ectuel
fl~w being measured (using pressure devices, etc.)
ar are the S0S vunp speeds used? The actual Ileow
present in the RCS shruld be used, nrt tre puLp €peecs.
Put it cruld be 4ifficult end evvensive to Legcure.

b) The renge is fine with resvect to nerual flow (0-120%)
but the netursl circuletion lizits shruld re locked
ints at a leter dete,

e) T™he tyve is fine,

(3) Primery Svster Sefety “elief Velve Prsiticn ox JT1ow

Thrausk or Pressuwe in "elief Velve Lines

a) Trie vav~ieble ie definitly recruired o= rret-scrident
menitaring, It is recuired ty the Tul-2 les.~us
leerned (short terz reccriuendetirng) report. Fence,
i+ ouet be imvlemented, Fut ig the ectual valve
=ngitisn teing cessured or is “re cen itisrn ~f tre
electricel, hydralic, Fenemetic, etc. accuestins device
reins menite»ed? Tre sctuel (Lechenicel vrsition)
crnditian Af tre valve is t'e Anly inf~v.a2ti~n wricrk
1epves re Arubt 28 *n tre stetus ~f tre velve, 2ut
trie c~uld be difficult te dn,

b) The wenge is fine.

r) The type is fine.

23




(Q) ®pdistirr Tevel in Frizewy "Anrlors ‘riew

———

a) "his ceessured sristle ig »eguirei Zer rrgtesccident
m~nitering rince it ™~vides inf~r.eti-~n ebrut fuel
cledding feilure ard its evtent. Sheuld this verirble
emvl~ry samrling at in-frequent intervels ~r srue wetherd
in wrich tre 20S cruld be c~ntinuruly wonitered?

This sroulcé be lor~ked into.

©) The renge seems arbitrery. Thus additirnel werk will
be required at a later ticze.

¢ Tre tyre ie fine.
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The erntainrent svstem requires <the fallrwing zessured

verisbles:

(1) fAntaincent nragsure

(2) Menteinient stz~rgvhers teprersture

(*) Canteirment rydr~gen cencentrztion

(4) %enteinzent isrlati~n velve positien

(5) Crnteinment suxp weter level

(6) Fizh renre cerntainnent szrea redicztion
The variebles t~ te zmeniteored in the crntein.ent are fairly
well estsblished and asreed ur~n. Therefrre, egch nf -

g8ivy verizbles listed 2bnve are imnerten* in q;termi:iac tre

ernditi~n ~7 the conteinzent curing ¢ pret eccident envirrne-

Py . . : ’ . x -
Ddam - -~ o & oy, - 4 &> - - " - R
3 ce Tre oAgltas &ne 18 Tre RET CprYie> T 2

w

dietirm
vrelepge, 1% i vive)] t~ Leniter its ~Arn~iti~n duving sn eccicdent.
Thue the instrucentaticn is generelly trpred ® Ar 7 whic:

=ecuires evtensive quelificatirnes. Trese cuelificetirns will

~h

aseure tle vublie health #ndé sefety during exn eccident. ~le
entire ~Anteirzent systeu ie listed in the -rllewing tatles.

Tenh table crnteine infArzati~n teken fwnz zeverzl reprrts and/rr
stendards wrich deel with pest-eccident mernitering. This infer-

metirn is given in the tebles on veges 272§ af this rer~=t,

2L
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Additirnel

verisgbles

ariticisms rn eech ~7 tre Lessured

engoaents 2na

are given belrw:

(1) Containzert Pressure

a)

b)

Tris is a varieble tret shruld te Leesured, without

cuestirn, ¢ indiceted by tre egreerei.t in the reprris

attelle, EF®I, X?7, AlS, etc.). Eowever, tre number

end locatirn nf tre vressure sensors egre not listed,
evcert frr -edundsncy.

The uvner renge zer be difficult tn achisve. The finel

safety erelysis revert frem Devis-Zesse indiceted an

upner range nf sbaut twn tizes design pressure. rexnce,

edfitirnal resesvehr int~ the v-nge will te crne 2t 2

[

- 3
gte= tine.

(2) Conteinzert ftmrsvheve Tewversture

a)

¢)

Tris varieble is als~ nesrly unanimrusly sgreed uren

g8 rne tr ae~niter,

£t Davis-Fesse, cronteirzent vessel

temversture is measured at 14 roints, which rretacly

gives a grrd indiceti~n ~f the air tewrperzture. Tre
air tends tr stratify inside <he crnteir.ert, s~ a2

“pgiary tn give & gred

nu:aber nf oenitere wAulé be

indicetinrn ~f tre temre-: .¢ ¢ is.ributien.

Tre venge ~f 40°F %n 400 ¢F zsea: ed cuecte and feirly
ezg+ tm gorisve, Tut additimnel stur, will be crnducted
gt 2 l=%er tine,

- - - ¢

This varisble is tyred ¥, indiceting tret 11

noe eriticel inforzetion,

21
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c)(e~nt) far defense in derht ené frr diagnnsis ~f the
ve~farmance ~nf nther systexs.

(%) Contajinment Evdrngen "oncentration

a) This variable should ce mezsured tm~ indicate the per-

formance nf the coentainment Eydregen rec~ubiner because
of the erxplosive nature »f Hz. Fer c~ntainuents with
external, detachable Hz recrzbiner, this weasuresent
can indicate when the recrubiner whruld be attacred.

b) The range seems to te sr.ewhat arbitrary- frrm o tr 10
e~ncentration, cezpeble ~f cperating frez 10 rsiez tn tre
mevimux desizn pressure ~f the.CﬁntainLazt.

¢) Peceuse ~f <ris variables' importence in the szfety
nf the rublic,it is tyreé P or 7,

(4) "rnteincient Tesn~lat

e

-

on velve Fositi-n

a) This is en imvertant vsriastle t~ be Lenitered beceuse
it is a vrtentiesl vath frr redizti~n releese. The
pgrespent sLneng the reparts is net es gred frr this
varisble. ¢fce~réing tr the Devis-
be d~n-,

b) Tre range iz fine, ne argu.enis.

¢) The tyve is listed es 2,7, ~r D, indiceting srme
uncerteinty es te the degree ~f quelificeti-n. The
necereity nf recorder for displey e3 recuireé¢ f~r ¥ end
C, is certa2irly cuesti~neble. An indiceter wruld seem

tn e nare snrranriate,

30



4 . - *
~ntair_ert Suzv “etew Ievel

(8)

2) Thies vevrizble needes %~ te menitrred tn rrevicde irndicetion

- - -

n? leekese inside the crntainuent,

b) The renge nr~uld be plent srecific.

¢) The tyre is 3,7 beczuse ~f ite izcrr»tence tu the sefety
n? the public.

Eigh ®enge "rntszin.ent Avee Pedistion

a) This ueesure.ent is agre-=d uren by the ma2jority nf the
revarts listed. It is imprrternt in provicing en
indicetinn ~f the severity of eny crre delLege.

b) Tre reage seems tr crvered with rresent instrule.tetion
f»rr “emen end Generel Ateuic, theugh it gy ot Te
guelified 2~ tyve B apr M, Tence, 2dditienel werk
er~uld he dane in %his eve2 2% 2 leter dzte.

¢) The tyre is ® ~r 7 end ies sdecuste Inr Tris srETem.

absty
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The gecrnder»r systen crntains tre fellovilg Lerfsured
verieklee:

(1) Stesx generatrr rressure

(2) Steex generstmnr level

(*) Auviliery Feedwater flrw

(4) Lein feedwzter flow

(5) Sefety/Relief velve rositirns nr zzin steex flow

(6) Padisz%ti~n in cendenser air remrvel sreten

(7) ®eéicectivity in effluent fr~m steezn gererstinr sszfety

relief vzlves or ztucspheric duxp velves
Tre f~llmwing verisbles definitely needtr te iLrnitored in 2

\ Wy

rast-gccidert envir~nzent: a) Stesi Generstor rressure, t) Stezwn

fo N
mn

-
.~

Generator lLevel, ¢) Auxilisry Feedweter Fleow, &) Lein Fee

Tlaw, 2nd ¢) ®sdietirn in the "rndense» Air “emevel Syste.. &1l

4

~f these variciles vrovide inferzmeti~n tn the resctirr rreraior

‘el

2brut the integrity ~f the secrndery srestem ornd its ebility to
regmrve decay hest frem the weectnr ~rre, The study &reur telieves
“het tre Sefe+v/®clief velve n~gitirne ~r Lein Streem Flow vericble

dnee nnrt need t~ bte meesured since infArmetir~n sbout tre status

~f tre integrity ~f the scomndery syestem elreedy evists. Thus
this verieble cen be elizmineted freom tre I®0 liet, The remsining

LS9

verieble in tris list, the w»edieectivity in the effluen® Ir-.
the stern generetryr gsafety reliefl velves or gtmrecheric Cumrp
velves, weulé de verr fifficult te iurleuent enr the frarvn

. . - T . . - - -~
i~ rvavides ie 1ot fhks~lutely recessgevy duriny TrEl-sntlient

. -~ " - - - e < b IR - ~ . - & B e
grnitaving., The entire gec~ndery syrestel 18 listed 15 Tre Lf..Tveo..s

F ; h 5 9% - 5 - - - .- - n o mvrmve ) ‘c»—\ﬂ-s
teoler. Tech tetle crnteins in~aArietinn te-en PR ESVETTL ARNeS



| 34

T

3. v*.\.._ wuﬁkw..; 229

r

n\‘f‘..\.‘.
\ . ¢
f
YN
~ JL ? ‘\“..
I e as ' | [ il - b
a tv 2 .,..:u i © . \# ietd
. ; ) v _hd = - . H
' [ aps Y 57
f..c.g aelii Ly :
LR g i S AL RT3
i B .
@
'
!
) St % 0 Yal “
: §
'

-u—ﬁ»,qfﬂ.

44¥EQ LSy

wigtt ! A e
| jo wateaws wev el | o
\4 \. \) N)..— n. 125 F 4 &..so.,.\.f»\‘ \& — b\\.\_:ﬂ.a. U x y ! Sy ) \M,L.‘ )
. e ‘ B LE TR LR T ¢ jan { G$210
FRERTNY (SSSEEY, SN WSS - S e A Mo s S i A e Y IS
it
M, bﬁr\» WA VWL g m
-1 . ' . 1 v
« \\» \/ C A =AY S che B v 53 o ’s O.m d.a_.nu- S o P g .:,J\ )
' .ﬁ,, | vm—,”. x."u(.,_ C\h ‘.Q._ I/V..-\Uﬁ.—pig $ ._MA.‘.\\ r“ U#ﬁ;u :
‘
ﬁ e, "1
Joperatn ey L) 0502
N 1-" AT \— A, 3 .,L»...; «.\ ol “ i e _
\. / t{\J_ ’ e # UJ,a.;. ADC s . o) v ‘ _.-
Pl 2Z2hwz |z @ o o, - : -
ZINC R RIS Al M
YL ARS N TA a2 SMYvw 3 3504 3Nd =X AT9VIYVA .
OW 2y o W ' U. Mcm Wauzqwb |
fS3rRizl"iol B |X a3UNSYIW'
ato ll.wuns V’w .IHMX > " o~ = !
“a ~ Sm

.L.&QQ.DA

@

-

172G :W3ILSAS



- WA TR WA R el N -

% C 4
%00l- O uh.._v» moﬂ

si wAd\

.CG.J.& Jvov e L&J«J .Yh
MNas ...ﬁ.??.%Q -ov—.f;?:. v..l

o]

i

Wby ¢,00 b

i
R e i R

DT
j

~
2E00) | |
m;c.._,.x:.i

v Pbap) w.u:i:.
202 o Yy 9-9Q

ahy O y P <3
v...a. \)c st «.. (X ]

0 ;4 waj
._’ﬁ t ’ N S

.rru T...‘_ﬁ\,“ ke

04\3.:4‘.&
"ue uussh. Yok Mot

Ryowsou 5Eof - S1AY)

4 .s »..... .._AJ.. ™
AC CPperaytan e
.é.xLG .,gq%..c\ N T w«
bbby v v wogrripa a0y

Sagivrorlot
op 2
UA3+ Ec&h

- —

T...) o
(:\’ YA r.—.f‘...K

nwG

>

>
.

:i&.c._)fmgn
shuon b MY
-m\t - : vf. s A~ ..‘

\ AQ ¢ G0
wostad 2080 e § e
ted ey M
PR YRRl | 10
m...,nk o.c? o »w?,‘l%

o N \(/h

©» G 5

. y
onQur gl

_ f2ov
Aeaop 20§ Fpryryed
we PNy

—., g ) _- a\.\
....\4-\:‘,. by w....:.‘..-. U—N\ u*.u

\?x_.\N‘.\t\ L e 40y

d

10 ¢ o oa o

, o ../., .. T ..* YWY

1o D20 08ed \eon |

- - _
\HVA-D-I. . ﬂ.l-\’

'

2 ....SQ.U :

wvals |

—

6-01-3

Suvy Jaw
XX*i 9y

$'h N
el 0% ¢

S'hong 0L
13v¥Q DuUN
Tud 3

ST TICE D
AL T i-h

$i511 SyN

‘da¥eQ 45V

Lh9 X-TWE
INsLiyg!

SHMIvWw 3
AYS

AL

o -

Joanyel

“~

Aseano238 s WILSAS

319Y1UvA |

aFUNSyIW '




verienles

(1) Steex Generstnw FTve

~y» gterderds vhicr

ev»e given telrw:

m
m

e
'
D

a)

®)

e)

This wverieble =h~ulé eince it rr»avicdes thre

rperstar witr infawzetisn eb~ut the integrity ~f the

gecr~ndery system =né ebility %~ remnove 2-3:: Tagy

fr~m the crve. The gtezr generstsr Tregcure cen elsr

be used t~ indicete 2 stee.. line breek. Thus tre stesm
generstnr rressure ic egn icrertent verieble in tre
initiel voreses nf gn sccident %~ :relr deduce t.e

reture ~f tie egccicdert.

Tr.e renge shruld be svecified s~ tri.
renge nf the stee. texerstnr is crnsidered.
renge gived in the K97 waperrt t
Ldditirnel reseerch shrulc

tre wegutls will e rerarted at 2 legter dete in e
fallow=-up revrnrt,

The tyre iz fine.

(2) S+teez Generstr~ Tevel

2)

The stesnm genersi~» level is rn imrm=ten~ lin% in tre

S 4ol e
-be

m

heet trengfer veth %~ ire ultizete ree”

= asalw “s oy
tris veriahle srr:lé te Lrniteared te~ indicete £ lrss
nf thig hegt trengfer reti.
™ . penge ie fine fnr cduesleveses estezi generelcor TuS
wrhet abmut gingle-ress g-esn gereratrrs? This reunge



sk~uld be rlan*t srecific.

¢) The tyve is fine.

(*) tuvilisyrr Peedbecc Tl-w

a) NT9%5-0573, because I tre 2ccident 2t Trree Lile
Islend, recuires tret this varizble Te wonitered
with sefety-grede ecuirment. This veriztle Lust
be éisrleyed in the ennt»nl r~-~l end vowered Iverm
tre emergency bus. Thus, this veriztle must be
@~nitored furing & rest-sccident crrditi~n,

b) The renge is fine,

¢) The tyve is fine.

¢4) [pin feedweter Tlow

) The mein feedwester flaw is definitely needec curing
eny tyve ~f rrgt-gccident envirerient. It prevides
infarcati~n 2brut 2n 2decuz-e s~urce of water t~ esch
steem gererstnrr wrich is used tn rexove decey heet Ir-m
the cnre during an accident. Thrus, the wzin feedweter
flew shomld bte neesured snd is zlreedy monitrred ~n
present-day FW's.

b) Tre renge i fine.

¢) Theeuriliary and mein feedwater flow shruld heve tre
gseme tvve! It dnes nnt se-cm leogiczl te tyTe ~ne D
wrile thre ﬂtier ¥, The ztudy grrup telieves trat tke

gain feedwater» “law gheuld te re-tyred D.

(5) Sefety/ ®elief Velve Fngiti~re ~p Lein etreen Tlow

g) The srtudy @r~up helieves tret tris veriesble iz .t

- - - . - > : -~ -
needead fAa» **+o pAnitaring ~7 gn zCoiler

an v

trhe zein stres

PHa Fad p— o 3
e LRLSP -id uceg

' '

\ N -
- e - ~ wemseY A ™ - - o - - $ 5 - -~ - -
Ly tre stesr eECeTLINE WAULC Te eILAUED a ArLicete o™



5

+ra wmaga®aw Arevgtaw *rz+ trav we e afAawm vwmarl ar
rf N % b Lr.eare v . b : Clel.

-, s Fes T ¥ - o % & e 5 4%
Tr.e usetullrness ~f thig vewrierle during e siell -teenm

leek is cuestirned, The s=tesm generzted precsure is 2

m

guch ctetter indicetimn ~f 2 szall secrndery sreten Tire

~
hregl
- < o2 i D . ~ 2 - . - % - -
re renge is fine if the X770 gtill telieves tieT tre

infameti~n rrryided by this verizble is esbsr~lutely

Lecessery,

)
D

-

\ - s
tw?-g_ rAaylce

-y’

e D ar even ¥, The stucr grrun telieves
tre PN is Aver-n~irenseting becsuse ~f the gccident et
-

rree iile Telerd, £ szall leek in ene ~f the safety meliel

velveg wruld ceuse, tie stes. geunevetar rtrmessure endé level

= < - —~a e - .- - Y a - - . . -

e geaw. - Srng . pitvings tre argratar Tre LUIAYLETLINAL LECeEREYY
P P : - Y TR L wd TN %a%d aee

e TEVe raYYRALYS BTN pe e Ehied re_Leves

Sirdia s muawad e vl sy @ e % ah B e A B RpwE AR

e -~ mms 4 £ *>C " S =L . S0y e O . - ~ Ce

~ X . s n bl e - g

tris srsten op 2l A2 tre szfecy welieZ wvrlves (The iuster
- 4 , % § - . 2 S A& Ka &

nf ge ey welie® ' slvee is levoe 5.7 1% dereids urcn i e

Sedieti~n in Oerderee= fir Tewcvel Sveten

g) Thie vewietrla iz receggery CuTiL L gcoicdent ta
irdisgtas *A thre wesgtaw avewssaw “is leglpys A7
BAotle pegep fosp the owloePy A NIk geQrole?y
graten. “ris infavgeticn le ucelul AP ponicoerny
pnelveie, iry innwecres in “rha vedistien level
irlioeteg & gtarl . elavetrr Tile Muriure,

2Y "ra E.. .8 SEO_E 4 2% Tim Awm dbc @@ Aviz 2 ~s

4 S e - T e . - PO ’ Veae o ~ -



zegnitudes seexzs aprwnoriate., 2déiti~nzl reseercr in

this eves sr-uld te “rne a2ndé remerted in g frllev-up

rervn»t at 2 later dete.

¢) The I'®" did net essizn @ tyre tr this verietle, There-

f~»e, the study gw~up essisned a tyre " tr this varietle

since it irdicates 2 bregch ~f ~ne ~f the “igeirn

vrrduct ber=iers.,

(7) ®adirasctivity in =ffluent Fron Steeu Ceneveicr Sefety

-

Relief Velves ~r tiumnscheric Dunr Velves

2) This verieble wruld te difficult tn izmrlerent. Cne

e)

nresible nethrd crngists ~f moniterin- tre redieti~n
in tre zein line, 7Twe .eniters, n~ne gbove ths reliel
velvee 2ré te m<her dewnstresrn ~- Tl e yvelief vel_ves
eauld te used., Thi
nupber Af Lenitrrs =~cuired (sirnce <he rnulber of
ptmncrreric dunp valves is lowse).

The werge gee g righk, Tuim e» thpes arders ~f _eysnitudes
seezs aprrnrriste, jdditimnel wegesrecl i thics eree
gbru-d be done ené v»ermrted in & F-llew-up repr™t

et 2 later dete.

The tyve sheuld be tyre O,

39
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vevrisbl
(1)
(2)
(*)
(4)

)

Ar

\

(

(o)
S

-
=

)

(:)

(9)

(10)
(11)
(12)
(1%)
(14)
(1)
(16)
(17)
(13)

e puvilic > eveten n-~ntaizs ¢h . Zrllewing Leessured
=g
Panteirient Strey Flew
Tlaw in Fisr >-sssure Injecti~n System
Tl~w in Law Fressure Injertir~n Systen
“mewgency 8n~lent "zter Starsge Tenk Ilevel
Tressure ~7 NZ in the 2ccumulsztr» Tenz (edded)
t~eunuleter Tenk Ievel
fecunuleter ITa~laticn Velve Frgitirns
P¥? Sveten Flow
I VFeet T“rchenger "ut Tenmversture

“rurrnent “nnling ‘ieter Tearerature

"ap=rnent "roling “eter Flew

ey

Plow ir 4khe Tltiuete Feet Sink (TES) Leep
Temrereture in Tltimete est Sinxk Lees

M tigate Feet Sink Level

Feet “emnvel by the “e~ntein.e:t Fen “nnlers
Paris 2eid "herging Flow

Ietdrwnn Flow

cump level in S+eces ~f Tcuirment “eguivred Irr Seletr

mapmerts ~n esch fallew, After tre ramients ere listires nf

dotp en'lected.

Hi
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*  AUXTLARY %
- SYSTEM:
u o [ N -
jz L 7 E?V.‘ :;.?"wan
MEASURED SAR o E gib :,f‘:;z;g 70
VARIA RANGE PURPOSE = g € 1=, cslucifes
RIAGLE : ) REMARKS Tl u U P S
Containment 0 to 110% For Indication of

Spray Flow

Flow in HPT
System

Flow in LPI
System
Emergency
Coolant Water
Storage Tank
Level

Accumulator
Tan% level

Accumulator
isolation
valve . |
positions

RHR System
Flow

RHR Heat
Exchanger Out
Temberature -

Desien Flow

0 to 110%
Desipn Flow

0 to 110%
desien [low

Top to bottom

Top to bottom

Clogsed-not
closed

0 to 110%
desipgn flow

32 F to 350 F

System Operation

For indication of
system operation

For indication of
system operation

To determine the amount
of water discharged by
the ECCS. This provides
indication of the nature
of the accident, indica-
tion of the performance
of the ECCS, and indica-
tion ¢f the necessity
for operator “action.

To indicate whether the
tanks have injected to
the reactor coolant
system.

To indicate state of the
isolation valves. (Per
Rerulatory Guide 1.47)

For indication of
system operation.

For indication of
system operation.

B

>

>




SYSTEM: AUXILARY H | ,

|
I
|
i
i
i
§
1

desipn flow

reactor coolant
inventory control and
boron concentraticn
contfol.

]
P i
- ) s
' uy o [
Ol e S ] sl
MEASURED SAR X o [oX e THAEl7!
RANGE TYPE PURPOSE Ewl & 197, oot olet
VARVABLE ‘ 9 REMARKS T el w €y oo 2¢
Component 32 F te 200 F | D | For indication of - X |32
Coolins Water system operation. is
‘ Temperature :
! Component 0 to 110% D | For indication of X
: Cooline Water|desiegn flow system operation.
‘- Flow
' Plow in UHS |0 to 110% D | For indication of X
| Loop deslieri {low system operation.
' Temperature |30 F to 150 F D | For indication of ‘130
. in Ultimate system operation. 13
Heat Sink
Loop
Ultimate Heat|Plant Specific D | To insure adequate X
Sink Level source of cooling water.
Heat Removal |Plant specifie B | To indicate system X
by the operation
. Containment
'Fan Coolers
i A
| Boric Acid 0 to 110% B | To provide indication X
Chareing Flow|desipgn flow of reactor ccolins and
inventory control and
maintain adeguate
concentration for
shutdown margin.
Letdown Flow |0 to 110% D | For indication of X



. | SYSTEM* swxriany

=
SN y o~ —~ s
:} > ;‘: @ :’;;T_c- w?
M URED - ™ ' e Q A
RANGE TYPE PURPOSE EMARKS g ¥l W ¥sileTHI0tE
VARIABLE R S o Serfali2tlds
Sump Level To correaspond-| D |To monitor environmental
in Spaces of | {ne level of conditions of equipment
Equipment safety equip- in closed spaces.
Required for | ment failure
Safety
i
'
1
!,
.

. . . .
i T




~ e i c A - gren
Sl) rteini ent Snwey <l -y

-

g) Tres centeinient envey fl-~w Lessuve,ent is rneedecé to
indicete syster crerstirrn, ené thevelrwe gr~uld be
included in & list tn he _egcsured. It is Lnast likely
thet such instruzerntetinn elresdr ewistz,

b) The renge racuiremsnt ceze uncer so.e guestirn es to
tre necessity fr» 0-1104 design flew when te the rest

nf Aur 'nrwledie tre s stexm wre either rn ~» nffe--

e

ne theattled rreitinrn wes poscible, Tesing the flew
indicetirn fr» 2 Zessurs ~f weter in critzimment weul
be wedundent, #nd c~ulsd ve _epsurad uere directly by

sune level,

m Y 5 : Sy - < - - & ‘% § o - - vAS
¢) The nlageification tyve 7, £~r indicetirr ~7 reri~m.ance
- : - s W v . - r~
~rf individuel sefety grve+e.s, seeus 2rrrrnricte, The

cuelificeti~n requirenents reve rr~oetly teen wet eon
indicet~» elreecy inetelled.
~v in F Sretex
o) Flow meesure.ent in FFI system is recuired tm incicece
safety evstem mnrevatian, Instruxentetinn alreecy evists.
(P * %)

b) "re renge vecuirepert ~f 0-110,. desisn Iflrw its nrt

Aismuted recsuse the FFI greten cen ke trwattlad,
e) Inetrupent ty=e is ~key.
(*) Plaw in IFT Sveten
g) MaAw pegeurene:.t in IFT erztel is veguirecd T~ inclceve
spfety svetep rrevetinan, Instrune tetirn Lrgt IFRC-

45



b) "hre wenge veruirement nf 0-110; desisgn flow is
gccepteble becguse the IFI svsten fleaw ~en te thrrtiled.
¢) Tvre of qualificatirn necessary is accerteble.
(4) ®mevgencv nnlent Weter Storese Tenk Tevel
a) There is little guestirn in the greup crncensus or

b)

smong the studies reviewed thet this veriable sk~uld

te zeasured.

The renge as listed in Peg. Guide 1.97 Rev. 2 (vrnzreed)
is zmbigumrus ané skould be revised to indicate sey frewm

1 fant frem tov 2t tenk center t~ switchrver setpeoint te

suviliary ingut gs tre trti~m level, The brttrm ~f ten

level indiceti~n telrw tris print is useless teczuse
e

tre tenk is r~ lanser used f~» 2 weter surrly. 4is fer
tre vurr~se, the z»~up frels thet tre 77 Lo be ~ver-
stating the enrunt ~f infemeti~r tret cer te ress~nedly
infered fr-~m this rrne _Leessure.ent when sering tret tre
level indiceti~n wrulé rrevice ",.iwdiceti~rn ~I <@
reture n? t e sccident... rf tre rverfer.ence ~I the "77C..
af tre recescity f£Ar nteveter gotircn..," The §27 indicitec
thet trey we:t (recuire) tre .rst direct Leggsurec.f 3
reans, end vet trev gtgte tret they went T:e level
irndiceti~n t~ pravidi- infawmetiern =teout tringe et

wgpired vove divect

-

cen be dete

4o



. - a 1 - -~ S
(-) Bvep:nrp a2 N_ 4r tke frounnulet~» Terk (2ddec)
-
N ™ < i N - T4~ - e -
) Thies verichle wee edéed *~ tne lifrT 2 ~igtles

reryived far ~rL~leteness tecsusge i n~vLEL .ePgure-

nert pethads <re rlerizet rryesgure LUST Te Fnown &0

tret *1 > weter level cern re deter.iied,

reegsuUTe

g
ieg 21lwesdr [.eesured.

b) ®enge sk ulé ba fwal 0-110; degiyy TwegsuYe AT TeT.ETS

fra_ 0=7000 veie tr irdicete fziluve ~7 ti~s gcouwnulet~r

ierletisr velves.

¢) "re tv-e sheulsd ve T es thne level ildiceter i: recuired
tr Lo,
(€) feocurulet-» Teix level
8) Verishle gsreld be .ecs red end ig _epg el ver T & 0
"I (Devig-Tesse?)
¥) “te wq. ze vertevs slov’d Te f*ﬂ; “rg trr ~Z %ie geN LoEi
(z>en in svc*ec s4pid 3, tiet is n~t goziveted) to tie
tan ~f *re level irdicetr= serg~ shi~p is gy witrin
1 fant AF turl btattel, Trie veulé rin velves Jown LrTe
vepgﬁnpbly trat gevias welxe i fwrg n"ear to Brtte',
¢) Quelificetirn tvre I is eccerteble.
(7) teoouculesn= Te~lesi-p Telve Sagpiti~rs
———
g) Telve regitisn is ve-uived ¢~ ve _srgured In Teg. Tulle
1.87 e~ <= trgitisrze eve inciceted elvesc;.
) “erse is Zegicel eund accextatle.
e) Quelifiretisn recuiverents eve goca-teitle.



(3\

(9)

“F2 Syste. Tleow

2) "here is 2 c~ncensus zmsns the grrup oné tre reprris
,

ce
stufied trxzt tris v riezble srruld te meesured. There
is indicetion thzt this veriable is 2lreedy Leesured,
b) The renge is zcrertetle,
¢) The quelificetion type is reaseneble.

3ED Fest Exchenge- Cut Texvevrszture.

8) It is agreed tkzt this v:iriazble sh~uld be Lessured,

but s~ne c~nfusirn eristes 28 £t~ which rutlet stree. sheuld

te Le-gured, nr verrars bnth.
b) The renge eneglysis hes been ~~etrroned far tre rresevrt,

e) Tre cuslificatisn recuirersnts zve ressenchble.

O)H,.—.-npan¢ NAanl e Mabasm Tarvwmawe *ian
jrrialad o1 - ~ diool ‘£ R o

2) The wetav tairavertuve gkeuld re Lersures, but s-~ne
cusgtirn evigte °8 tA vretrer tre irnlet ~» rutlet ~2
. > : 2 - A 2 -~
erth tewrerstures gre intended *m te pmezsureéd, Trere

- =

ie pAditirnelly the quessti~n ~f “Lether tie btul” »pr

averege *teLveveiure shmild te teen t~ incdicete cr~lirg

n? gefery cnLrenents. Mn-~ling weter teLirereture is

cu~~e:.tly te:ng Lrnitared.

- < hd 9 - - P - - - -
bh) Tre evrlicetility »~f the ren-e ree hecn left for furs
- - S -
stuéyr et ¢ future dste,

¢) Tre guelificetien reguirerents are r-csrnelle

(11)°rg=~next “acliry steyp Flew

»
m
l"
®
o
)
b4

2) *ig venistle peeds tn he peesured fié is oe

(8}
S~
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t
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2) This verish’e rne<ds t~ rte end

t) ®enge is seccer+oble.

¢) Quelificetisn tyme is zccevtable,
(17) Temvevetuvre in Mitimete Feet Sink Ionnn

a) Tre temzersture sh~ ¢ te mer.

ured, btut <re ternrersture
t~r be seesured ie n~t cleerly defined. Aver:ge inlet
end ~utlet temverstures reve besn suggested fnr
messure, ent,

b) The renge znszlysis res been defered until 2 lzter cate.

¢) The gquelificeti~n tyre is eccertzble.

(14) Mtigete Yest Sirk level
2) T™re level srruld -e ressured, exni is rLessured es
e nnrzel vlernt vewiesrle, Trere is srue cr-nfusginn es te
whet crngtitutes *re ultimete regt egin»s, This greup
egsured thet the reet gink wss tre w2ter ceor~ling tie

crnderser pid gring therugk tie cn~lizng trwer rr rejected

to 2 trdy ~f weter.

b) The renge, eltheulgh vi=nt srecific, needs zore

definitimsn such eg gererel

sy

t zav be vrseible tr lent
vewiehle such 25 nrwer level,

¢) Tre cuelificstirn trre is escreptzble.

9

guidelines srrulc be eststlisred.



Sl-) Tact* Daraval Sv M™ha Tantrcdivrart Tern Taal awa
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2) The kezt »emnval rete wes ~nly wentirnecd by the 218
"rgrittee 4.5 ee an indiceti~n ~f nareratirn of tre
nenteinment 2ir ernlers., Theve is srpe d~ubt gbrut
the necessity to meesure tre rezt rzte wien fhe fen
currents can be used t~ indicete system nperetien
prerhaps with crmornent c~oling water fleow indicetinn.
If the hest remnval re*e must be used, the inidcatirn
can be determined frrz the inlet end rutlet te.rers-ure
erd the c~mvonent cnerling water flew rete thrrugh thre
conlers,

b) The renge is plant specific, btut e wentirned be.ore
trere shruld be irre infaretien given tr esszitliskh
gerevel guidelines. It .2y be rrssitle tr correlete

g gernerel renge with initial l~e2d prareieter

m
n

A
(9]

burnur enéd T-FD's.
¢) Tre quslificelimn recuire.ernc-s rrrrrsed Lzy eke th
ecuirezent very di-ficult enc errensive t~ i.rlrment.

(16) PRawic 2e¢id Crewgins Tlow

a) There is str-~n; evidernce t~ izdicete the= tries verirrtle

eh~ulé be iessured, snd *het is _ecsurec Auring t: e

-

- - > wlares Aarpgwe =<
cMuYse® nI NAYLREL RLEIS Cevet

-

drubt c~nee=nin, severz]l ite.e Le:ti~ned in “rfe Turr-ce.

- & - . * - - pe - . ool »
™erse iz puck d~L" % thet tris firw glrne cern TrAvice
d e - o R —— j - w = e e - - -~ - -
sulfisiert £~ =~ irpure oy A 1N, ELC B8 ATLEY
ind 4~ s wearcsd maA AP anms ®ig g FriesSe " o~ -
rviotirn is e L g Eindew a1
=
! -
ite. 8 ertirred iz the rurprse cen te g_~ne, 1T E76LS



clesy trhe®t the 42" hes ~vewgteted tre giount ot
infaraeti~n aveilable f»~x <his rne J1l-~w Leesur-iernt.
b) The rrnge is reesr~nztle teczuse the Ilrw cZn be
treattled.
¢) The cuelificetirn recuirezents strear t~ be evcessive.
it wAuld te lagicel <~ zssuce *rat tre crerging fl-w
inetwmentaticn werulé bte n~ mere izrertent tran EFI
ar LFI flew end scc~rdingly tre recuirewents sheuld
be dropped tr D.
(17) Ietd~wn Flow
2) This veriehle srmuld te .essured, end is wrst rrabel bly
.ezsired in tre c-urse of neAvnsl rlant ~percii~n. In

+he rurpese gectinrn, it epreers t gt tre [°C cen “e

ietevrine the rescinr cr-lant inventrry fnc ovArAL ChL-
- .- - 3 -
centretirn f»~u the +édrum  lew seesure.ert, I telleve

tre lizteéd inf~ristinrn.,
b) The venge ~n the flaw ic eacertshle heceuse Tle f1~w
cen re veried.
¢) The quelificeti~n reruiregeills ere getisfectrry.
(15) Suzr Ievel is Staces of “cuiverfnt “ecujired frr Celety

g) Treve is =-~ze cuestirn £e :r tre velue oI Tkis verigtle

- . 3 <% ' . - S - 1%
ge it uey he rreeitle tn reuder Tre ecuUlTELEnT fi~reretrle

- - - -
Pag tre ceontainie.t gvvely AT At e» STYRY IvrL TMaTIVr

vipes withrut the suup level indicet res we:igteriig
derge~ Tavalg, £ Tevrge =.AULT A develarLe..t ti.e glLé
past wAulé be wecuiwed t~ i_vlement, enc <he terslls
w8y n~t te wawth tre ongt, Agein the LE0 Ayevete TS

5\



b)

in “te purresze sugregted wewnvéin: waulr Tte t-
L-nitrr en enviren.ental crnéitirn far retential

~f ecuirtment fzilure.

Ygnge is eccerterle evcent thet for zultiple ecuir-

.

2ent sré pultirle f2ilure levels; ~nly <the lewes<

neeé be mAnit~rred,.pevhang is vececdiel zctinn is

eveilesble.

¢) ™re cuelificeti~n recuireiernts #re gccentadle,






Tre redweste :yvsten crntzins tie frllewing Lessured

veristles:
(1) Eigh ILevel ®zéirmective Liquid Tanx ILevel
(2) 22diocective Gas Enlé-up Tank Fressure

Yeer nf tre twurn veriasble

n

listed at~ve pr~vide the regctnrr
rrevater with infarmeti~nein-devtkr acrut <h2 redisective

wegte eystem. Altr~ush nnt ers~lutely necegesrry for rrgt-
erci‘ent nenitaring, trhese twn systens rrovide inferuetiern
ebrut the everileble vnrluwe tr g%rre tre prrisery crrlant enc
tre cevenity tn gtrre 2ny weste .c£ses which buildur in the
rrigery svetem, The entire »sdwes*e systex is listed in the
fallewings tebfes. Teeh terle e~nteins infrr.etion teken fr-.
geversl warawts end/~r stenderds wric: desl with rest-gccicent
henitori £

g inz~».etin.. is given in tre tables ~n. es

‘1
oy

s P
3*‘1 nf thisg rerert.
Ldditimrel eriients ené coriticisne ~n esch oY the Lessured

vevrizhlegs eve given

TelAaws

my

(1) ¥ipr Tavel séi~ective
I 2yel Zséicectd

<Q

2) Duvirs neavmel Arneweti~n tre ligquié veste tenk gteres

redi~eotive lir~nuiids.

(1Y ™A 217 Ay +$i-a Tar Aepev
- - v L S - . - =y
(“\ A mwaAavi g * cmmme e AT S -4 Y +r.ev oFr. e
< - 3 V. L @LT e 48Ut UWNTIL Tl . e &
A | Yane 94 - - - = -
twagergal vy tre Lliculc vegTe EMFSTEL LTEEL.LFLL

1% oy - AT =3, o Ascqgnd s = v oAy o awme w5 oAy -

=% BRY WL #2 -k iy g b ¥l 5 FlL ALE"RLLAL P
- 3

Pl Y « v P - - - - - - - ”~ . .

=feaw= on zonident it ig iuperient <~ nAw:

N - 3 - 7 - i A

L~ e 9 - > A S - - o .- - - LB ~

/ - - ] Cod v - [ L e -‘C_-t.-uo

SN , % i F PR e ek ; .
(2) Tre roourverce ~7 2 legl: (egti.cted rwntebilic
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k)

e)

Measuring licuié level is <he siuvlest zeztin~d ~f
gcermrlierins t~tr ~f tlrese Turrrsges,

fne zein vvrblew tret tie study gr~up discuccsed
ebeut this meesured v:-rietle is: Erw Zucr ~Z tre

oricery cr~lent csn trhe hizil level redirective

-

licuié tenk stnre? 1l ~2 tre prinevr weter iiventrry?
Pert nf 1t? Thies is nnt mede cleer by the 7 revmaris.
The ideel cruncfitisn weruld by ta heve gtrvege cevecity
erunting t~ 2 or T times *tre entire invertory! Thus

durins or eccident eny redinective weter cruld te stnrred

in tenss n~t An tre c~ntein_ent flrnr gg iz tre Three-

i.ile I=lené eccident., Fence, ~lezneur wrulé be fzirly essy.

i)

ke X°C srauld be inrre Trec
The renze shruld be plant grecific noat just TAT Ir TATTlk,.
weny utilities nisirt use enly indiceter lisrte instesd

~f weters. TFence, tre renie gh~ulcé reed: Flent srecilic,
xete™s mnly.

The study sr~up, witk m~ne evecerzinn, te

)
o
o
1
bl
£e
4]
’ -
[
(2
[os
™
(2]

instrumentstinn f~+» thie nuwrerse ghrulc
Tvre ¥, which c~nruve withk tre nrvinien ~2 the 177,
Lavever, ~ne iepbter fevere 2 tettew cuslificetirn receuse
~f ¢t e frllawing evrunent: In *re casge ~f sn eccicdent,

£ o wd T " 3
eNAPLNAUSF EBLAULTE AT wrta» i ce

- -

flusring, #nd elesuins., Thie v-lu_e ~7 wete~ will ¢
eveeed tre neovnel pwinzwr nerlznt V- w.e, Thevelrre,
infrwugtisn An *he evelilsbiliss ~7 strregoe weter will

be o nuet in cuck & ceges, Thus g gurerir~r guslificei~n

R ~ - -3 + % 2 - _— -
vreeibly Trre ar D, ernauld te used,



(2) ®sdinactive Ges ~l-ur Tsric Pwessure

a) The weegte Z2= gtrwege *pnx iz used tn gtinve redirective

geses whi-h heve been r»rcegsed trr~uc” the wasTe ges
treetzent system. The starese ~f tris gas rernite tice

far vodirsctive decezy %t~ mccur, Trus eny relerses to

tre atringphere will cnrtain fer less ectivity. oegsure-
~ent ~f tre pressure withirn this tenk is neeced tn indicete:
1) The availatle cevecitr

2) iny inedevertent releese nf geses,

the probebility ~% en inzdvertent relezse is 19:3 "
yr

The pevigum invent~rv ie 9,; x 104 curies,

) The w»enge sheuld ertend %t~ <he buwstins vregsure ~I the
tenk. T™hus the vengs sn~ulé te rlei..t erecille.

e) Tre gss.@ ressens tret wewe siven I~» tie wrrirus
veriehle 2le~ 2pply., The tyve sl~uld te urgreded te

tye- € »» L.

57
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The ventilatisn eyster c~nteine the I~ll-wing Leesured

ve» gbles:

(1) Twergency Ventilr<i~r Texzver Irsitin~n

(2) Temversti~e nf Space in Vieinity ~f Teuirient “ecuired

f~p Sefety

Toor Af 4re twn veriables listed stave sre plwesziyr teings z-ri-rred
in the vregent dary '™ plente., These twr systelsg gve nrt ebe-~lutely
neceggeyy faw ragt-gocident wernit~r»ing.tut the dr -wavide the
Apntwal pasz nperetar with infaruati-~n sbeut the pevfrrmence of
individuel sefety sys<ems. Tre vertiletinn syetex is listed ixn

sre frllmwins tebtle., BEBee' teble crnteins infereeti-~n teken Irez

(22

severzl rernw»ts ond/~» stzidards which desl uwit rret=-pccicert

n tre ted

.- . S

[N
|

grnite~ing, Thie infrragtion iz given e8 AN PELes

? "q n? thie rernrt. v

m

1Aditisne]l emzzentes #na eriticisus ~n esor A7 the Lessured
varisbles #re siver TelAw:

/

|>

—

e)

m
=
e |
ot

mrie veristle ies plveedy bteins meni<rred in ore
dry F'R's.
B) Tke »ense is ~bvieue,

‘-

e) Tre tyve or ¢ faves tie urgveding ~f the Lessurlent
A®? this vevrisble *ut tre rrst will bte zimor f:c s:reulc

n~t re éi-ficult t~ icrlement.

59



(2) Te rewztuwe nf Sprce ir ri=v ~f “ruievyers Paquired

.
.::
.l.

fav Ssfaty
#) Thie verieble shruld te Lenitnved during en 2ccicdent
girce eny righ teuvevgture nee> vital e:fety ecuitzen
c~uld jerverdize ¢t e sefetr nf tle rvlent ené tre public.
2le~ end eleveted ten'ers ures ezt vitel ecuirze.t enruld
indicrte eitrer ingdecuzte ventiletisrn av feultr ecuie-
cent, ™is is e useful veristle but tre nugber ~¢
Ernitave g-auld he lizited.
b) "rerenge seens prbitrery sré dererés ur~n .fiy feeotrve,
Tl ege Lfreters renge fraL the ecturl crnecructi~n ~f tlhe
rient t~ t. e lrcetien ~2 tve -lern* 1o the Tnited ttetes,

™ ) 0 » *& 93 - -
ris verishle fr~ulé be Tlent ¢

4

ecifiec, =2E66itinmnzl

S |

weariz will ke Grne g% £ leter tile €t~ clexify thie eree.,

. T - 4

¢) Tre trve is fire,

Pe
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Trhe vAwer supply syste. c-~nteine tie fallevin. .efsured

veriebles:

(1) Status n? Cless IT ZPrwer Supriies ~nd Systeus

(7) Stetus ~f Nrn-"lees IT Fever Su'rlies end Syste.

“re+ evsotly frgs "etatus" ueen? Lieted bel~w £»e 2 I-

cethmaie wrier maulé he uged t~ wrniter the stztus ~I Fn

surrly:

-

e

#) Teer rAwer suvely f~uld rnrve its ~wn servereTe ziglAg AT

digitel neter t~ indicete its stetus

b) Teck pAwer surnly ceulé te assigned a renge I

velteges end currents snd trern by usings eneleg or

-

teciniques twn ~n/~ff (sccerptetls vnlizje Ar cur
nen-gccertable v~ltege rr current) indicetrrs ~ 4
vegd=rtt in the crntral rrsm, Twr wrulé Te Inr e
nen-gocentarle valteges vrile the ~trer Tw~ would

ercertehle/nAn-gccentehle current lavels,

",
[
0O
2
w

%3
ot

¢) Simrle listte ~aulé ke used *r~ indicete wietrer T e Trver

suvely wee ~n ~» ~f2

- -

d) etec.

rregicle

hue urny peeeib e Lethade crn be deviged o LALiTAv t-e "gtetue"

eresy

- 3 - A e e % - -
~® 2 prwer suntly Put neet A7 trese .e-rnds weuld Te VETXy evrens

varce, the cues*i~n iust te esved: Iz <ie {r:~metion

cret?

™a gtrtug ~f Mlege IT newe suvrlies -1l srstels ere g_ree
_Apiterred g8 r@rt ~7 *re gefetr sostels, Thlg if To lnE.Te TUES
ir gpge ~* gn greident, electrin vawew wWill rlvel® ne EVRILFI.S
+~ jreuve tre sp-e-y ~7 <re rle *(ex sxce e pvutiie), -uve

. 3 -
weth tie

L
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the

Tair

AR 4

eré 'rr gte derds wrich deel with regt-gccident mrniter

we

-

gtertus ~7 rlsgg 1% vAwer

g Lirnitaved,
"re entire =rwer surcly
re mARe pls

taving, i listed in tre

“eehr tetle ~mnteine

-

2dditirnel cepients end

verietles #ve given teinw:

(1) “tetus of “les

e 1

4o F

sunr

- .-
gve
2a11
- -

et

rrzetion iz ziven in the tebles ~n reges g-'q

le
crit

T Tawer Sumv

£r.C

lie

s

ex, £s user in res

~wing teble.

-~

4 -
-l aa

icisrs mn eech ~f

t-2ccicent

i.'-(_-o

-

.-

a) ™is is =lvee~y heiv

~

F C

~< tre grfevy syetens,
- .

engt ~f ¢

gre ecvlnved €t~ I

" .
tien the r

waal

gcceptetle vrlieie Ar current

TE
-

riclesr newer

A S .

-

eectAr Are™ TAY ZU

LS, gnpLe evtern

~eken frrL severel revmrris

Thise

e wessured

Te furtre~ wedunéricy degiretle

ey sve~ews fre 24¢

- - : O -
far pnast-rocidernt Zonits

B

rus irew

-

~e qet,

"

.-
-

iné

g

judgerent :nf ‘menledre will detertine wi

eble, Thus

end irn 2 corises (rg in Trvee=.ile Il

e

Lt Bl

D -

gvee tA Fote

wesgaveh cheuld rwenede £g “A7

~
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rAav N - - -> -~
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9w
e

neean

the nruevs tAr Lus”

1

rveger.
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LS
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v
€ ie
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The wodirti~n ev-reure retesg inside building ~r eregs nwrere
pccegs is recuired tr~ gevvice g=fety welestec ecuiprent systen
rantzinsg <re frll~wins Lessureéd verisbles:

(1) “+Adgtin~n. Tro~sure “etes
This varisble sreuld be meesured since it p=rvides nisr-renge
rodiatirn ev ~gure wates £t vevrirus lrcetinne threugheut the
rleit, “he entire syveten is licted in <he fnllewing tebles.
Teak teble e~ntrirs infearzctisn teken freL seversl rev~ris cund/
~» gternderés which 3egdl wi+h vret-gccident urnitering. CThis
infarzetiern ig given in the tebles r~n reges ?'Jf nf <ris revrrt,

(1) Prdistiop “vr-gure “stes

2) The entire study gr~un telieves tie< thieg verict.e

e .
ie being drnme &t rresent,

‘1o

te srnsweved refar: Fry crnclusi~ne c:ra te .ide,

aw event 23 gve given telrw:

1) Ts tre urne» wernge (104 ) ‘ustified”
re

2) Is tris _ersurecernt cerebility recuired in evcess
tn elreedy evisting ferilities?

) ete.

Purther werk “3ll te cdrne £t 2 leter dete in this fres

= .
e) "Le tyve ies fine,

o
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*a girbavne wecirsotive _ptevirle welesgeld fr~L tre 7l

e
Sal e

t
sveter conteing *te frllawing Lecsured vevriebles:
(1) Bffluen~ “rdirsetivity=lrtle (rges
(2) "ffluent ®edireotivity<Fizr “enge ®efirhel~gens e:d
Fertirulrtes
(*) ™avir~ne “edire~tive«Figk “einge Typrsurc Tete
(4) Mvir~ne "glirectivity=-Rszéintelrgers end rarticulstes

(5) Plent zné ™nvirerne 2adirectivity (Ferteble Instru.ents)

Peoh ~f <he five vericbles listed ghrve ere iLvrrtent in deteruiling

tre redistirn field which exists ir =nd errunc e rrete-ecciden
crwe» plent. Thevefrre, 211 five srhr~uld be cL~nitered. The
entive c~re evstem ie listed in the f~ll~wirgs tebles. Tech tezile
ernteing irf~wmegtinrn telren fwap geversl rer~rt: g &/rr sternderce
which deel with pret-ge~ident m-~ni*rrings., This in r~rmeti~n is
given in the teables ~n peges SLJi nf this rerart,

2déitienel cemments ené criticiszes ~n esch nf tre wersured

veriezles ere given tel ~ws

(1) Tf<luent 2adinectivitv=lntle Crses
P — —— e £

a)Tris verisble ie cde-initly nreced durin. en egccid-.t since
it rrevides the o evetrr with inferiztion etr.t tre relecse
-2 yredinective nrble gesses on & centinucus b:sis,

verisrle desevrintinn is nnt srecific errugl end severel

oo an g
{z=lenentrti~n

oregti~. 8 #»ise wrhich must be ensweved i:
in r-egent-der F?'s ig %o ' ~ceed eifirciently. {rLe (oF 4

these anes*isng rre listed relrw:
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nlece be usei?

i7) Dn veu need 2 lrcel regdnmut Av @ remnte indicetrr

w *ta Asartwmal mana®
wde ws © o4 - -

Trevefave, tre irfam ctisn wwavided Ty tre _Lecsuvenent

a? tris veriprle ir helpful in prete-gccident Lrrnitrring

W+ tre weguirve_erte pnd srecifirsti~ng r~rn tre instrulent-

‘e,

etirn needed ernul”f be zde mrre grecific.

t) .eny sepevste rergee will be needed %t~ crAver e &Y

- 3 b s H e = J
verngeg given in ths [°f etsuderi. Tris o~lé edd
. o 2 . aaag =
gecuently %~ tra argt A7 *re nower vlent, [ ditienel
) s 8 E.. A
regepreh 1%~ tre wenges will re grrducted £% g leter

tice and weprrted in 2 fellrweun rennx i,
¢) Tre troe is fiLes

!g) TePIyernt “sdisgetivitverist Zrrge Tgcdirrglage. g end “evticusctes

p) ™ie vewriehle shruld be resgured since it w»rvides e

Arewetaw itk dirfew ptine ehrut wie welesge A7 wriine
: = . $ - - - - & " i
grtive relagene ol revtiruleces, pein. <ts vpwisrble

degerivtic. i nrt grenifis enaustr ens refe-e jurleLentstirn

cen A eu», tre gp. e cuesticne _UET Te £ sVareg, es
sepsuved varietlee: TS luent “sdiceciivisve ~ile cESes
gectirn 1 2,

) it leest trhres gerrrrie Letere, “reRllly LErT wrTEe, Wi.o
be nesded *~ Arve~ %ra wer:eg F8 givon Tr tie [E7 g¥illerd,
tgpin evrenge reuls be Firif  'ddivi-nsl vegepveor LM77
*vo wer-gg i1l Ta saniueed £t g letex tile gl rerovied

< 5 a LAY A -ty vtg-nv--.

e) The tr-e ir Zine



(T) Tryiware Podirpetivitrealisk Danse Tvprsure “pte

e)

b)

o .
e¢) The tyze ie

T™is verieble srrulé e measurec since it rrovides
in®~rmati~rn necessery teo estimate the relecse retes
nf redirective nzteriels during en eccident., Ageirn
tre veriable “egscrirtion iz nnt svecific enmusr end
befn-e p=nrer i.plementetirn can ~ccur, the seme

cuestisns should be zinswered. See neesured veireble:

®ffluent edirectivity-Inble Geses secti~n le, fne

edditirnel question cen be esked: Should 2ll of the
infarnatinn frem the fetectnars used t~ z~.iver thris
veriable gn directly tr tre mein centrel ren Ar sheuld
a srecisl emergency ectirn rerz te used? Tre sreciel
spevgency scti~n renm eeuld te vun bty civil deferse,
sutlic resl<r, ené/nr NRC ~fficirle, This weuld
legve +he wegotrr Arevetarg “wee to hring tre regcisv
under c~ntrrl 2and eventurlly t~ ¢ sgefe crld-shutcérun
ec~ndition.

tgeisttie tatel nuuber ~f zeters recuired <~ Iu lese.s
tre recges, te given, c~ulé be nigr. Thus the cnrel
erulé be risk, 2déitirnel weseerch irnte the renges

vill be a~nducted 2t g leter tile £1¢ *re results will

be rer~vted in ¢ “~llaweup vera=t,

(4) Tryiware Dpdi~sn*ivi+ =Frdinkelngers ernd Fevticu rtes

—

e)

8 o rEa P e : L
hig verichla rhald be LeFsured gl fe 1T TWAVICES

infaw o+i~n necesga» =~ estimete <re welerge rales

ah ha

-

n? vpdirpative netevirls duvi.g P ecrisernt, sei
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b)

tre yrwipble deageovinti~n irf rrt #vec
hefavwe pwarev igrlerentsrtinrn ecsn aAreur, tre gr. e

- ’

ruegti~ne e mutlireéd in sectimn lz rkeruld te arncwere

é.

See rersuved yevierle; Tl er+ Zpdirsctivitve ntble

Gegsg gertion 1 2, This infermeti~n ekoul” g~ T~ tle

nel.

eLergerncy retirn rrrn insvesd of tre mwein central te
tgein the tetel runter ~f Leterc vecuired te isrleLes
Le rrngces, et givern in the 177 wep~vt, onuld te ri:l

ueed tr detect then, will be crnducted 2t e lete ti.

enir *re resulte will te rermvied ir 2 frllerw-up reTems

rt enéd Trviwvang “edirsccivitey (Tarter’e Tretm™mi er.%s)

- Lo Ak T
.= s i

®)

Thiz vrwirtle s:aulé be _esguved rince it re~vices
infrrzetisn gh~ut gvibtevis wedirpotivity ~r.centretis

in grepe ~2 the focilit where it is iiLrwenticel <o
inetell etetione~r ..~nitrrs cerrble ~f erverils brtl
ravuel enf eerident recdirsotivicy levels. fpei:r the

vewig*le descrirtisrr is net grecific en~.gh #né tel-

t

ns

rea-aw i vlegenteticn cen Aeoecuw, the cuesticne #g-eC in
gectinn le r. ed t~ be snsweved, Trnie infevietien sr~ul
glems =~ tn tre cpevgercr ectirn »r~u irgtesl ~f tre
weir. sant»a]l venel,

‘gein tre *atpl runbe» af _stevg mquired <~ iLrle oiT <
wengeg, O iive. in tre NN wmevewe, ~r ¢ Te hRiiZ.
Ly, géAitlanc]l wapaprrl {ith trha rravew fegentame £rC
“+oiw wproep. 741]1 ke rrnfucted £t F lr-er Tile prc Tle
wogulee vil]l be werawnted in 2 L-llAw=un werawt,
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ug pdditisrel resegrel in-n the verzee e£.6 t. e Lethnrds
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“ra vapteproidelt gevling cevebllicy eveer omnv ing tre
“Allrwing verirblees
(1" Pviuevy "rerlent Sunrs
(2) Menteirient 24ir
The rrstepceicdent snelreis ceretilicr (~pegite) sr:ten

e~nteire tre frllawings Leceured verict_se:

fl) G cusr="ey Svec<run

(2)
(*)

(1)

nE
Fydragen

Avvgen

’;) RAavran

) - . 1 - » L j——
Pretennident Sepnlins erc ‘nelvels
~ K ~ i ™ 3 . W . -~ - - 73 e >l
(1) Seprline “rrePilisy Pwi _sw»r “aplent Supre o2 Artr tv. an®
— =2 - =
.
™ - -~ - - - 2a & < - 4
g) Trese tu~ sedis z:reAul” te senvled.

B) ®rnge sarlyeis hee tes. defered until 1lrter,

e) Tyre ie 7/f.

(2) 2r-lveie o oebility ("neire)
@) Tre snelreis oopetilities listed grmauld he Lniitrred
end eve trege. tly teirs used cduring ner.gl urde rlernt

¢t the we’rrity

e

, ’ .
rpavetion, It ie 1er:dicr]l te gssuie t
¥ +ke ecniriernt oviete, thevefrre gdditisncl ecuire-
nent snéd/~» verveannel usy n~t be nscessevy.,

b) "Fe wirre stali he Fevelared Lore "afAve cr lents eve

feasgible,

e¢) Tyre ig /2.
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Tre Leteap~lasy greten crntring tre ‘elleowing Lecgured
vewiectles:
(1" "ind “ivecti~n
(2) Tind Srvend
(?) Vertice! Tempewstuve Differerice
(4) Precivivetison
Teuh n? trhe frur vevircbles listed rforve gre iLvavtrnt in ceter-
Lirning tre trensp~rt of eny redirective effluent welegged freu
a8 ragt-rccident rnucleer prwer plent., The infrruztien gtheved
will te ueced £+ eucrge:cy rlenning, dece es. =cczent o the rublic,
en »rdirsctive srurce estilr*es (bath tyre end cusutity relessed
t~ tre enviv~nuent), Thevefave, 211 faur sreuld te mrnitrrec rn
gite., "he entire potenr~lagy esvstexn is listed in tre I~llmvile
tetles. Tech tebls canteins infrwurtisn trzen fr-L gsvewrl ren~ris
end. ar gtendevde wrich Adepl vith prrt-pecident z nit~»ins. Thi.s
infawzeoti~n ie given in the to*les ~n vrres 7‘1 ef this verret.
tdditirnel ~~poents cnd criticiens mAn esclr ~f tre Lessured
veriehleg p»e given telrw:
(1) “iné Divectiron
#) Trie ve=i-tle is cdefi.itly recess: rv f~» prs-=gecicelt
arniterin; since it surclies infrraztis~n tr eivil cdeferse,
public nfficiels, etr, ebrut the path ~{ eny redirsczive
effluents relegsed fr~m the dret-gzccident rrwer plent,
b) "he »enge is ~bvinus! It Lust e 0° =a %cQ°, Tre
rnly cuesti~n wrulé te tre grourecy (=iver gs
nf tkis tyve scuivcen<, A creck vi<k seve~el L-nulfecie

urere ~? p~dern wegther favnpge*ting ecuiruen- wrul” clesr

up £ny vv~blex in thie cree,

§3

¢) ™he ty-e ieg fine,



(2) 7ind Svead

(e)

e) Tnis veriehle, in ligkt ~2 pre~ Three~.ile Islernd,
ie fefinitely recessery t~ suprly inf~ruetirn sbrut
pturerheriec ernéiti~rns precent necr a rret-gccicent
nuclesr vAawe~ vlent,

b) The rengze sreuléd be rlent srvecific! A wininum sreed
c~ulé te srecified but tre pevinuxz esreed shruld Ce
dependent ur~n larel weether ornditi-~ne. The accurecy
seerne pccertetle but eggein severel crecks with Lenufect-
ures ~? mrdern weetre» ecuirment cruld “e wsde tr cleer
ur eny deubts,

¢) The tvre i Zire (strrndée~d nff-tre-shelf itesls con

re ured).

Varticns] 'cz*p-chwegészeﬂofhc
———

(4)

p) “re vea~ticel ta.vewe*uras differsnce gives cLergencyr
n22iniple 1rfaw.ati~n 2brut the eti.cgrhe~ic Living
~-agant rt tre wret-graidernt nugleer v~wer rlant, fence,
tr e vericrle ie neress ry in 2 rret-gocicdent exvir~i.emt.

b) Tre werge sgeens ertitreyy rné neecds furtier investisezirsn,

r) Tre tvre is fine,

.

-4 <
freei-izetich

£) %ain, snew, ete, cen vemave recispctive crntellilent
~“wam the ztnrgphere, rernce, this wrrictle ig vitel 1L

2 rogtepccident en irenlent.

ey

. A ; : v . »
' “ke werge gi~ 148 he vient s cific, Since eecr fref Al

¢~,... "'3"t”' 3"5 -3-4‘9,..v0 ""Ci".‘.' oi,x; 1".'9._8,
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nenege: »y = ol ens *re l-ngl wasthew pistewy ts deteruiie
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