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Cu.rrent. L] of. Ap:u 10. -1979. All testa dencri.bcd below - i
u'. perfomd or will be pertomd on r.ha Raactor Sinulamr
T (Pigurn 1).
‘ TEST =- A April G. 1979
The systam was p:aunxiud to 1000 psig (nominal) and
hut«! to 280°F usinq a pr.’uu:y h.at..tng element simulating the
core and-a uconda.ry hutinq element around the pipe leg.

. ; H
- .

: A ha.nd heater on the steam qnn-nto: was also used. N L
; Dn:inq tcst.. the mandary hoatcr was diaconncct.d.. The

p:inary hnu: was uned to'maintain 280°F. This heating alenant

m controned unung in an on/of.! fashion. The data plot -

lhmu preuurn :i.pplcl that are colneidam: with the tcmpermzu

nnaudh ulocinnd vith t.h. haat.inq cycle. \._
u _ “-Water was d:mm !m the ’bu- of the ructor veasel in an
-~ = .. a.-ount that -produ.ud appm!nulr 100 Pl.l pralnr- d:ops. The

, nter unple paud th:ouqh nhntexchanm hn 1e- bath to
: eool'-‘ptior e -uurmnt.\ m -un tupcntun ot m water

i onating in the heat’ u::hmge: vgn 86°r. th. voluln ‘of water
:‘5: 5 , e m msasured uru:tly ﬂ.'t.h q:.gut.d qlum. - - *.ﬁ. T.

0 e e ‘!'h- plor. of ‘rut =A lhmn qnvh.icanr that thl nur ns

- ._-'4:'.‘. not m:nud \d.t.h hydf:gan ut.n l mnun of i taly ey
g - g4 - g -
| R 300 psiq vas ebulm At thh pohlt . 4-!1.:1:- ’Pllm rt- A
T ”~ . Seendiol
it bouni!. chnnct.uuc.tc b! utnatm,__n-nbn:vﬂ The !m A
_ qnt the .Qlution vas mwmnf.d’ 2t.1000 psig m &oe to b s
(: h . some proc.du.nl duticnluo- up‘cunc.d‘la muaq up tn: =
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= uu- u:-c tast. The data shows, however, tlnt .tn aceordance . N

\,L L 2 —J
nth the laboratory pnuure d.rop tnsta; I:ha pnuur. at T |

i, S T U

" T — |
vh.lch ut.urauan occurs can bo deunu.ncd by’ utching for ' ane

pmsu.ro nbound atte: an aliquot x- uuacud

-

The hydxoq.n bnbhla volume to ly.tlll uu: volwu nuo
eorrispondad to 0.4 per cent at’ 300 peig. By dxapp.l.nq thl
1 pressurs further (to 100 paig) thc bubble vo:lu- grev to 6 5!.
(Note that hydrogen bubble volume is inferred !x'ol measur ts

of utef removal, WNo co:mt.ion has bun nade 1.n f.hc ula=-"

\_O

t.lon tor volunc contraction of the presture \nuels as pnuu.n
“is decruua " This effect will be exanmined 1.n Test G. . = !
Test ~ B Apirn 8, 1979

5 -

Test B was p.r!omed linilar to test A u:Lt.h the ' uc.ptlan
t.hl: the. con sinulat.l.on hentar A controlled via o variable a

povtr t.nna!onur rather than an on-o!f. witeh. ll n r-lult.

' ," the pnuun ripplo due to hnatinq variation was no 1ongnr m

", avidencs. e -3 | : -ﬂn ..‘_,-*-'"*-"

- ..
1yt v »

PR lup,ehmgnn in vesssl pressure were aguin caused by

t.nklng lnc:mnul volml of ‘water frem th. mn 02 the nletor.

|.--

: o The plot of Test B shovs pteuan uhcrund u.'m ‘the first _
% 3
.l.ncre-mt ot tutor was rmved ml macau- t.hlt hych'og-a

B '

e ntnrau.on nc n:hicnd at. f pronun 4n° caeul ot 1000 ;u:lg.-~ :
e acmuialg, the friction of b&bbxc nzm u: uu:_-yu-n e

&L f", wolune ur-u:h greater mnu test A ae :oqv lg. for fa-

._" = lunm. :h- bnbbh volul- ec-pﬂ.ud ’ ss L) o.! mﬁm;_ .;.t.-l : :

B s ecup.nd with 0.4% at the Rl pcuoun in un.i :

S : &
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] vltl:.

J nlnuuu.nq thl tinal ptulun vlth the prnunrizc: v:lvo “into
' ‘the nyst-u.

S . The -gu vol.ule I.n the steam qmntor ‘adjusted to 280°!' and’ Sod v
. ‘_:'“::- pli.g, canditions cxitthtg at .the end o! t.he test, vas very \'- ,"-' :
o —nll compared o m hydrogen huhb:l.- eontuncd -u tht tnul -
R lyotu. ot t!n eonl llr&rogu buhbl.. 96\ exitt-d in t.b.l nnctor
:# and 4 8 in tho _steam gomator. g R
“'-" e = s nmn ﬂn l:tll nmrntor u physicnny ‘Mgh.x thu. the
: '“J'_ f‘“ _:uctqr. thers. n:. th:u eu,cu that uy ecntxmu o th- ‘.ﬂ, ‘?
L:...'? B ";' ').u-n: o: ui‘r"fu:o: muon of th: mx- u; Pf*xm '\',.
? ‘:i"’ ;‘am. .zg:-:_q m maue e 1) ;ecauna pr.::?. &nin - H’4
3 .'.‘,_.; u_n mcm. 23 """""3"‘} resoval’ oz:nw;;gu R
:1.__ = .' mctor;du t.o"‘luct -o!!ocq at tha core aunl-:_n: mm: lﬂ'. 5=
f S 3) ounpi.n AL ot un nm flow which coavi?e,; i’yhmn g
‘ i bubhln fru t.h- ma- mu: - uu rcu:tot utnr- thcy "..‘

|

N, P . - - - - = - 1 .
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— : &

i M-. the conc.l.uton of the tut, t.ho li.zo o! t.ht bubblc in
.thc steanm gcnoutor vas muured by exhnuﬂ:ing tho qu through’
a h.n exchanger and nnlu:l.ng the volume by disphcmn: -of

At rocm tauperature and ltnolpharic pressure, :eabs‘o.ﬁ;‘
t.lon o! hydrogen in the disphcmnt vater was n:md ;lwl.
‘l.'he bubble at the top ot the ll'.llll generator was obmm by

'rhc vl.lv- ar. thl top of the stean qenerator was

then oponcd slightly -und the £1u.ld passed t.hrouqh the heat . |
.zchanq-r.

-

lhen uquid vas obt-.i.ncd, saxpling vas d.l-couunuod.

aou,c: in “the \tpp-r hal! volume above the exit port.
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Tut D was s.i.nila: to tut B with tha emepr.ion that the
watar vlthd:lunl rata was contlnuoul Lnstllﬂ of- pe:iodic._
Although tho water had been previously saturated vith hydrogen,
the hydrogtn latu:ati.nn p:enure had dacnand prior to start
ot tent., is widoncad by the data plot. Bubble growth

at

_'_vn only 3\ of the system vatc:‘ volume.

Test - E. Aprfi 9, 1979 . : 5 : S

.“,

 The con:irmoun unplt method of Test D was :cﬁctud in Test

" B after n—utablilhing hydrogen saturation at. 1000 psig._ ‘rh_o

uquro nhovs 3 much more dramatic growth of huhble_ sizn with
; e 32 S & S
: -'p:euura dncrn.n. - AN St e

,-no

As 1:: an p:evima tasts, the vat.er f.e:lpentnro \tll htl.d

o

at 280°P du.r.ing doprcuu.ziutinn. = . {_‘ :

e B ¥ apri1 9, 1978 .

JERIRTPIPOR T e
bR

: '- = : 'l‘nst P vas a rnpcaf. of uat e vi.th continunut ntu removal.

% m on.lf ch.mq-'ndl vas that th- nter was drum !m AW
g at thn. bass of the pnunzl.n: Lnatud of ne th- hn.n o! th-
ruztm' nsul. m: chugo was ud. to mn cl.ouly li.-uhu :

."-'-- ey N

", ‘the vithd:aul of nur 2:'0- th:o mu-u.:iux m also to uo =
- :I.! A gxuu: poreunuqo n! 't!u kydrqm mu ur.ruld tnm h ‘1

'ﬂ‘ 'l \“'" P - -

Mltmqm:ntor ii e S o ":?‘,..-g.-{"-

u' ’l | 0

4
.
;'--l’_-

-

o Intu.ltl vnrt nry n.tnuu’: to mt B. A n:my qult.or ._" :

than in test 7. mmtofhrdmmwlmpmmtuun

: s e 055
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stean qmntor uno still mll in cou.parhon r.o the total
bubblr liu Indi.cat.tng thn: ‘tho locat.j.on of the wvater vithduv:l
tap wvas not a significant factor. _ -

A cross plct of bubble volune vs system preassure is'’
-givan tor runs A, B, ﬁ. E, nd r. AT
'!'clt - G (I.%—QQELEW’ e

P';t 1: Using u_nluui'lted water the lyltuf_uin. be brought
- up to t'-apotctt'zro ubnc. anu'u;lng delta p. Pressurization above
the boiling point will be &'é;:ampu-ma'by applying hydrogen to
th- ptulu.ri.:er.' It is nuulcd that the surface area o! contact
= -111 b. -u!f.icuntly small a.nd t.he prauure uu!!icunuy lau
,thnt tho ununt of hyd:ogen going 1nto solution will bo luqht.
: Part 2: The lyltu uu be duprcuu:iud as in 'rnts

. ; e

. uit.b pressure ndﬁct.i.oﬁ. as thc uucll ccmtract..

~

T lhnmzcﬂlnt of. .doltl p will also be made to establish &

o3

n!orcm:o ligtul ffn' the eondition of unsaturatad uato.r

" : e “* = .
o ',_.;..‘;_ Test - B _(Yet to ba mfomd) ey g - e
b n uot B th. amunt. ot hyd:oqcn that entars tho .xlt-

:._ .,-m bl md as prusun 1- Lucnued at constant ma-

: D,':, and 7. m- Tun will establish the -ysm volm dccrcalo

-
e m&zn%. mwunw-nzm-nm
:":': * crl.l.ndnr_'n! m wlm and t-p-ntun. ..,lnn of hydm "_'_-.' :‘:':_;.'
;n;md troa un ch.l.ndnt vill be calculated from t.lu pzuum i
E . m ‘of the. crl.l.udn: a8 it -pthn. o _1;' ,‘, = 2
" 3 '? lmnud nur nrul be obui.ud at unnl prm »y fod
t"__: | - prumhuq ud oburvhq puuu.to ttabulty. : T e
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: Measurenent of dc].t.q’p \dn bo udo .-&" each ntu.ndon ltcp

i‘

to m if a chugo in either tlov dynn.i.c-. watu- density, or
noise can be cbserved. - ! : : ey

i hlt-xmw—-

" After achiovi.nq a utuntcd nxnuon at 1000 pc.lg and 280° )
‘&u lyltu uu b. drcpp.d u: tﬂpc:atuxc and pzulu:. in

-

: -npmu tcapl. Z EL . : E =

' part'l u.u..l be a drop 1n t-:poraturc t.rc- 280 °r to 130"!

1

at conatlnt pnnu:u o£ 100.pl£q. Pr-uu:. will be ninuincd
""coastmt t.h':ouqh ul- o! t.be prusu:izer ll n..dod 'rhe volm

.of vmi' in the 'puuuzt:cr botoro nnd u!tor ust uul be
B ey L A e e v :
_oht:._d.ned. sl - G ew v,

A-v, e i
2 nn 7 vu.J‘. h. a eon‘t{lnwa pressure arop froa 1000

-

pu.q to 300 .ph.i.q by \nm pmvnl from . tlu nylm Mpu'ltnzt
. L 13T - g :
* will be mm eenlunt at” m"r._ :

"’.

muuxm: ot dol.u p \411 be unn 1n hoth pn.tu 'rhg

puk eq pe_ak .nol.u 1."1 of the d.-l.u p sigan -ﬂmtﬁ ey
% - ? _‘ ‘. ‘

".;-onattrivcmttm % sgrd g e f""'-'

‘Pazr—37 ud hgut of’iﬂ . | 1n ordcz tnju-!on hst't) :

‘L ROt Sodl e e

LGP, A

LA u—v,- ;e,n-r T D T

' constant t&:p.tﬂ:nn prnm rtducuoo ﬂ:uo-dg?tu ',: :
; .u'ounn temperature :oduct.i.on.) e DI s 1.. =

; R L A ket e
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