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‘*feappllcatlons for cperatlng llcenses.fef:

o gpost“TMI operatlng llcense was grante& on:,!ffffﬁ

"-ff”»February 1980, the NRC faced at that tnne 36
EQttappllcatlcns for operatlng llcenses, ana expected

elffeanother 20 applicatlons representlng~38 re>ctors ;y?v’i
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"iﬁffefnumber of plants dxd not 1n fact occur'a'vthe'kmo_'h’,




on ‘some plants were spe_ded up;

ﬂdec151ons

separatmng zero~ owek

fequ;rements, both TMI—related an, othe

1ng many studles,‘ engzneer1 ’

"resources ava;lable foﬁ






>'ing' when llcensxng was flrst

"~fff _ssessment (PRA) for leerickr

39’ months was ;rEqulred between




fmld 1982{ plant, : 1t would have been on e




’were nearlng completlo

exactly what,“was necess,

such groups as the NRC Lessons;;Learne

- ‘equlrenents on

1 censzng rev1ew, and future newfplants‘(lf her




fii:;°°’“Pl;;ted in nud 1982,

:wwrequ1rements and schedules~o 5

y;;they7do not.f Several Company w1tnes$es have'pi__t

, 7;ff1mportant respects-

’ffPozntiﬂand zlon,‘ and (2) the leerlck 11c,nsing' pr ceedj g

pps.527-36) In the follow1ngk5e‘t1 n




‘  Hha w_uld have happened to a mid~1982~L1mergck[w1th” espect 

»fiito the;requirements 1mposed hy the NRC staff durang orfafter

example,: Amws, env;ronmenta  qualei'




and (2) an"°"iﬁg

,uav‘dn'of people,

"V-Ylf;populatea area' thus,;, he soc1etalh rlsk for a given plant

- a fact Wthh had always been true{z

 54peoi1e dld not belleve before TMI.




Shoftl ”after TMI. lntervenorsWpetltloned‘for‘t e

i ff bfffﬁ#hH Indlan ‘Point reactors thenn operarhngr
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ifﬂ%iﬁg Company w1tnesses are’ rlght and my Exh1b1 _iff -

Does that co nclude : yourtestlm ny?

. My conclusions were given earlier in Sect:




@rrru. BAZARPS STICURY. nn‘mt
+ ECEOLY. PY POSR PLANT







; .Introduction i o
o ‘Initial Test Progmm
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- Photograph of Typical Rupture. Discs
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»up to 150 pipen. \mriablu hx thia faeuitykvere pr&mry :ystu
~ break ares, dry well wolume, _pumber of vent pipes, total vent ares,
and the ¢epth of submergence of the vents in the pressure suppression.
pool. “The test parameters vere scaled dovn fm the Bumboldt Ba
dcaisn by a ructor of 10 tor leng-th, 100 for u'et, apd 1000 f£¢

: th that ¢ /e Uni -

'I‘he hcility vas equipped vith iutrnmen‘hati to
_pressures and temperatures in dry well, the”pool, u:d tha;
nbcve the pool vhen the dia;hragm ns rupturé&’

| In sme ":.ests, mbsta.ncea vere added ta the water 1n:' the ‘model vesse
to sinmhte rini.on Te ducts ’ a.nd uter the test&. umples vere‘uke

.

Depth of aubmrgence. 1 inc

':;mreetmn of discha.rge E

'rank vater temp:uturel 50’!‘ to 3.50‘!’ ; N

_stem vas completuy condensed in alJ. but three;mt ot forty;tntn
 4n this geries. The excepticns wvere: 6 ioch dimter pipe ais-
. charging 60,000 ihs/hr ‘horazontally with 6 inch nominal depth of

. ;-submergence, 8 inzh diameter pire discbarging 83,000 1bs/hr hari-

' nontally with 6 inch nominal depth of submergence; and 8 inmch

.~ diameter pipe disckarging 77,000 lbs/hr dowmrd verti.cmy v;lth
1 mch deptb. of submergence‘ i :

At hish atem rlow rates y the va‘ter, the pool'uppe . to !
mixing ven, the surface was. ugitated, and vortices torned tes
:sril: around the pipe. , :j'  e _

*'rank 'v1brat1an 'I‘ests




« enon and k.rypton wve
tin paas boulenvvhich bro




?Aulyueu preucuon of the trmicut mmzy test
xcomhts.on h-tareen mlyz:u uﬂ u-t nnltt mzai

‘znere 1. n tendency ror & aet to aepren ‘
, ,,‘vic.inity. I!‘ tir 1- tuckea 1ntb the Jet 'becme cr s depuu-ﬁ

nnd 1: ‘ccompaniei by prenme «o-cimtionl.
’jf.be vater tempenture exceeded ubout 130'!. S

=°°=enutm o e

o 80 Mr 1n the mjection pip: does not interfere it
AL ltun um'ar the cond1 'u:.nn of the test.l o

“~',Bbortly nﬂer the amll. ed rupture tceident, the muure i.n tha
dry wvell and in the tir lptce ;bove the pool nwrn to nnut:n.uq,
ctnonpheric prenure : v , , :

V,Ir:ﬁuicn products are cmxed thrwd: thc;vent pipe- 5 ‘the preum
‘;mpr---:!.o' sy wauld FETALY 1elcane. to p u uir -psce ot' oul;r nimu
'ructiom or the solid; nnd muens..f S ; :

~“:'D“1§n Parameters Obta:.ned from ”esting

i :A prenure suppression ayxtm m’r be tleu.ngeﬂ ao thlt the dry ven n.nd
., the pool containment wil. witastand the forcee to which they vould. be
- subjected following the maximim credible: opersting -ccident?.l,: nae
" of the in{tial develcpment progran developed the. v-.luet of peak.
cnd other po,rumzters to be used m ﬂe:i@.,~ '

Dry 'Hell Pressure

 “' ' 'Ihe 1nitia1 testa lh:ved mt the mxjm d_ry vell preuun m
: . occur under three different crnditloms depending upon relntive
-~A_;-sn1m” af vnriom ;armeterc- : : \

e T (1) Ir the vent ares 18 very mail cmpsted to tupture lav,
B e . peak pressure’(corresrondipg to dry containment) 4 ,ruched
N " before any appreciable amcunt ¢r stean can #scape thr 1 the“
- wents. Por this conditicn u.xinn dry ven preuure ’depem
L ,upon dry vell volune ;lcne. S :

4 i W

o (2) 1f the v:nt nrea u .arge enough mt ccndition (1 doel not ozeur,
" dry vell pressure is & maximm vhen vent flowv Just balmnces rupture

- . flow, For this corditicr dry vell preuure dep-ndc on the. pressure
S fdmp in t.he vents, and dn ven val\ne n.nd vent :utnercme uve o




e gl!'-u ot Inf/'rr‘:ls

m teat dryvell, lhovn u nmzre n,";u:lcylmnul vessel 5 Lee

. 4n die=eter containing 230 cubic ‘feet, including the vent piyc Vdmm

. the enter level, which is approximtely 1/kBth of the cort

- Prewldt volurs, Since the Bumboldt dry well vill operate ata tc-penmn, :

' of 150°F, provision vas made fcr heating the )bu nad:l.ng Y vull vess
: ;t-hlt tuwentm anru:.g somn or ‘..hc euu. e R

i‘me pim.ns mn'rins the stec- lnd nter ﬁu"ﬂxe :'l..-xhted‘ rucbor vessel .
. thiroush the rupture discs is made ovemim to direct rupture fiov with.
g nut &Mcln» Jimtzcant hnea. It is ur-.tmted -dnside thc dry

! one ions rndiue ell, u:d oﬁe -hért nd.m: en.,
_Vu} lhmm m Mure 1o.~ .

m nosa Ir.nding mppressicn cha:ber shmm i.n Haure lhxis eom.uned 4in
{stz:nklzteetindianeterundk9teethigh. anber ig

"Vli\‘lren, l.ll'l ‘the tuppresuon éhahber.
lhelter 1- lhuun 1n rmu'e -5

:)’:ximm Credible Qperuting Accident

. Aplot of three represen’."ive test result: tor the simlated mximm
~ecredible operating acciden: is shivp in Pigure 16. Pressure, in pounds
~per square inch, is plotted against time in seconds for (1) the resctor
‘_.f,vmel, ;2) t.he dry vu.l, and’ (3) t.be suppreulm cbanber By the use




e ! i‘h n rs.':r ccrﬂ- r::ﬁa. ; to t“-: rexie— % Aa

S PmR 4N vhee fros the eaviliery rir tock atill el.oe-dvtho tut vas

0 4124mesa 4 A yrysd Beoner. ‘Tiv: £zl or: balf secoris later the
- r"'.c." o-"ns'-- r*.lr- vae cr-rated 'I:w xc-nlta m chmm u {eure 1

S u--,r'*.r.L r‘-“r-n:ion cha:n‘b:r preamrc £ his . 9 5
. j'i‘,c...r lt&‘"‘hom, 4s puch more. severe than m-.bol ';cond.iti.ona ) m
oo pSiss Tuds prerrure is cn’irely u::corunted for by*the air earryover
k,ir..icutiz:f' TieTit stess condenuuon m -pite o the extu flov of air

o duries the ec:ﬁ::mtion per:.od. sl et

g :fi“‘wrr'-'ion C"-‘v“r c’bsemzions

-VI’AJ.“m:-h 1‘&. s dc:cnstnted tlr atr ‘armver doea not mterre ‘
~ wvith stean cvr:manon. it is of interest to know what has been
onemd m tbe mppreanon chmber dnri.ng Ucne ot the te mnl

It ha.s bﬂen o.--md that the tuddcn re’leue or -ir nm the mhnerged_

' y=at pips ececlerates the poo; level upwerd resulting in wvater being
- throwm birgh 48 the chegbar. It is balieved that the mass of vater vas
~ . roved upard by oir dn the pool. ‘This vater sctins &s & piston com-
. prosges the vpor air in the supprescion charber until the air from
- thy pool sldrs ihirouch the water which then falls back in the pool.
Tha dnttial pes in the surpression chamber pressure-time curves is.
bslievnd to be caused Dy this phenomena becsuse no peak cccurred in
,te:xtr. \rherethe cnd ot‘ the vent pipe wu‘ loen.ed jbove ‘the nornl’poo’l» :

| “’.vi-prcwrion mx T*wp—mture a.rr.i Tc@-rm:ure Ri Vej

. In Teet Io. 6 vith an uriﬁu lreu correspond.ing to the m.:hlm credid
. esecideat, the intitial pool water temperature was about 1k0°F. This vas
- 60°F higher tb=n the design value of 80°F. The maximm dry vell yreuure
- was B, 5 psig drlicating satisfactory stecn condensation at this pool te
. ature., Ro vit-ntioa of ‘the surpreseion ehe:*ber occurred, prdbnb : tuo
:lu ml nnd tbe dwpemng effect of t.he eu—th

to bave m::r etrect on cpemtmn of pmsmue cup‘presnion vithln f.he ‘Tange
" tested. . Avers— pool tc:r.e.rzmre rise for different tests comcpo:ﬂi.n’”s
7 %0 Pemholdt ecfitions vas 23°7 ; the enlculated walue 1 33 :
oy ;i:"-d.i.ﬁ'cr:me 'bcr::m ‘the tio 15 -:rin-*.rﬂy dve to hest nbso ytas :
| g=d’m=tal 11 %2 test facility whict vas deslected in the enenm.m ,
_To show that this heat u‘:'crpticn dcen not.: nigniﬁcmtl;r affect p= sesgure
mmre';emn, t-sta vith 2;‘5 more. vn"er | the resctor vessel am isﬁ les
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pool swell " In fact, in t.he 1960.:,







. containment The szngle vent tests wer\_ :if; ¢qﬁ7

3;1__Aga1n,k1n‘an\attempt to mlhlﬂlze any v;bratzonS»thatiwoulg,

result from hydrodynamlc phenomena in the test_faczlltyff7'

”:»1'134~~ In the course of runnang




”prcperly lssessed Neverthele

cther hydrfdynamzc forces, Forffnstand

;Bay teats.¢ Vent water~1eve1 of







f.ﬁ,,;ener 1 fctric &8 Conce&lment i,

i of Hydrodynamic Loads Durxng Development
. ‘and Marketing of Its Mark I Pressure .
V~ﬁq5ugpress on Concept Frcm 1964 to 1958‘

Th@se functzonal spe
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‘7deletion of the requirement'

7lsuppre551on poolft

Moreover, Charles Robbzns, :he man who ‘had

I deslgn, lnd that becauseif e







"ieconomlc'and safety advantages over other conta;nment

At the November 1968 meetznq,~ ““ﬁfV”
£ the 21mmer 0wners u tec_v : 

;gpresented tc”s&L on behalf o

"f - Current

State of the Art.ﬁ which was 1ater pnblzshed in th
















~‘:_7cemp1e‘te1}'7 }"dequlte for contninment desiqn P“rp°"by"' -

Vf.%ﬂ flCt ‘GE‘knew or recklessly dasrcgarded;the aubttantia  r

ﬁ°“5ff{that those draw;ngs and other contn;nment informntion

‘Vﬂf &:upp11ed by uE would not enable the Mark.II contnxnment5yo

_e nuspzces’ff

k‘3i7¥ of 1ts Nuc ear Safety Development Department (“NSD"). Dataf’

7153;'/., ,

In particular, GE NSD enqlneers&obs:tved 

In thesa tes

ank vi‘bgaﬁibag. ‘
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7?158., In partzcular. in 1970 the AEC‘expre

S ‘CMark II conta:nment The AEC lsked‘w ethe

 ”ﬁ~;‘Cou1d'occur durxng ln acczdent._ Ih r&spcnse toT uch“




Between 1970 and 1972, GE




*‘ccntamments.,- sze the technici "”ns whd”had bse,,




’techrucnl papers, hcenslng p kesentationf'_z nnd




: n'cont.znment. When they i

erman eng;neers d;scovered

durlng

Shortly thereafter 1n Aprll 1972.

¢t e cont:nual ventang of pressurzzed steam 1n

remendou"v:bratlon 1n.the suppress;on chambe







,mGe eral?Electric s cgncealment of :
;Hyd‘,dynnm‘clLolds During. the Course
;Providing ontairment Désign Informatio
vtb the 21mmer Owners from 1972 to 1975

e purchasers 1nc1ud1ng a second nuc 







rf[gpressure suppression tests.~ For exampl!k

j‘{}'discharg "d 1nto the test pool










el‘GE managers, 1nc1udinq Aqf

ffon contninment desagn,,;t would be necessa




i app11clb;e;to:thz Mark II containment nt theTZimmer Plnn

“*V;Ih June 1972 GE transm;tted to S&L l copy o£ its xgpo

‘J';[}entxtled 1

,f,alve Flp;ng,” whzch provzded tome 1n£or“  ‘

”“gpressure suppr3551on contalnments. In Mayl197

i H ytran5m7 ted tc the zlmmer Owners a copy~o£JNED

1ectr1c '8 COncealment of Its

";g¢A rly i ledge of. Hydrodynamzc Loads

" F,]When;It/Coercethhe Zimmexr. Owrners to
si n Chan“e Orders 1n 1975 and 1976

plants w;th Mark 11

"5 £orce owners o£ GE BWR
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