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With the advent of nuclear reactor power
olants, the developameat of a rigoraue theoreti~
cal model for predicting stesn surge tank pres-
sure transients during prescribed changes in
liquid level history has been a subject of
great intersst., Surge fanks are lecated in the
primary loop of a reactor, Liquid is heated iIn
the reactor core and flows through 2 steam
generator where steam is generated and sent to
the turbine system, Primary coelant
temperature tends to shift with the changing
turbine load, which in turn causes volume
transients. The chamber providing the required’
expansion volume is called a surge tank or pres-

surizer. It pro-

It serves a dusl runction.
vides & means to controlvnbe ayutem-prga-ure,
as well as allowing the »1/1quid'therm.’al expan-~
sion, by admitting more f£iutd.

There are three distinct modes of surges

of current 1nteresé, nagely, outsurge, insurge,

azd multiple aurge (urseiieu of inﬁurg;s lnd‘

Multiple surges may occur when &

pover plact experi:nccé large ﬁlﬁct«uatironl.m -
The hpﬁre" éutsurge'and "pure””

power demand.

iﬁsurge have been dealt wich cucceslfully by’

v

various 1nvest1gator| using diffcrpnt approachw

A brief nutline ef the‘thcoretic:l

-odel- for :he three,aode- of :urge- io given

ec (1-3).

herein.f o S gt e

R

) boundlry aurfucel and hent is. transfe:red to

S

v

Y prnscure lnd the 11quid level hi-toty vaa de-»ﬂ P

;r:lvld (3) PR

i ccnpﬁtad b} -olvin; thc Pcuritr equation of

the- vessel wall and liquid 1n the pte--utizcr.- o
Stnrting with thl pane equationi of continuity LS

unnd cnurgy, he r:latiouahip bntween thg :nnk :,l.: -

trmi.m: hnt ccnducut&; chﬁough :hq"r
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(1) Pure Dutsurge:

During outsurge, there always exists s
thermodynemic equilibrium between the phases
and both the vapor and liquid remain in ocatura-
tion condition. Heat transfer between the sys- N
tem and the pressurizer wall will be through
sensitle heat transfer only and because this ia i
a relatively poor mechanism of heat tzansfer, i
its effect is completely neglected and the pro— . ?
cess 1s assumed to be adiabatic. - 3

Starting with the continuity ané the
energy equations the relationship between the
1iguid level history in a surge tank and the
coxresponding vapor presau;e’drop’céntbe.ob»
tained (3).

(2) Pure Inaurge.
Hhen an insutge to :he preslurizer oc;urs.

vnpor te-perature and ptesaure begin to r;-e.i»ﬂ«

As a result the vapor éondenvzl un the éé&lbr o

10Azhe rate of hcnt trlnofcr lnd is .

frd

vhaze 'ég

.\. - .




Results of o typiecal run arc shown in Fig,
1. It is clear from the figure that the pre-
dicted preassurc io in close agrecment with ox-
perdnent (4).

(3) Xultiple Surgo:

Utiliciog the solution for outourge and
insurge and with proper wodificationo, an
onalysis was perforrmed on a ginusoidal type of
vultiple surge (3,5). Two cages of nultiple
surge were investigated, namely: Caca 1, put-
surge followad by insurge aond; Casce 2, insurge
followed by cutsurge. Extension of these cagses
to other pore cozgplicated multiple surges was
also attempted. The predicted pressure history
of the pultiple surge process seems reasonably

good but as one might anticisate, further ex-
?

perinental verifications are required.
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The asaociated govemmg ?qua":lons from :

" “our surge. tank studies were mos:ly solved vil

e

«

che IBH/CSMP p,«.t:kage. Becauae of itrs easy ac<

cessibilil:y and relative.case of use (e g. free

g s

Jp—
s

LEVEL

‘: o mg, University of Ottawa, Decembet 1973.

.- from sc’aling), CSMP has,gained g@de(accg‘ptance o

ag an ioportant tool in desling with cngineer—

ing problems.

Experimental studies ave very important in
this study, both for checking the apalytical
model and for obtainimg o better underotanding
of cortain phenomiena occuvring in the surge
vank, & pllot project of conatructiing 2 emull
gurge taenk teoting facility has therefore becn
initiated. Work will be continued to develop
o generalized model for surge tanks involving
multipie piping inlets and outlsots guch as the
one associated with Gentily Power Plent, P.Q.
Clogely allied proh’ emg, for cxample the pres-
sure response to surges in alr surge tanks at-
tached to larpge hydraulic duects, ete., will also
be explored.
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