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No Nuclear Power Plant hes zn yet been cousiructed in
Yugoelavia, ite consbrreot]
for the next yesrs. Thers

howsver, iz being conzidersd

fz-r

ion
Tore 1% cannot be the cuesilon of
gn own experisncs in thnis fleld, sxcept for some investliga-
tions made in the pasi years.

Relying con 3he Swadisen conception of the BHW hescier,
gstudies were atarted hers on the hume possibiiities for the
constructiou of s pregiressed concvelve preesure vesssl for g
200 to 500 MW Power Plant.

In the first phase of this research, falrly deitailed
degigns for the wsald pressure vessel were developed, leading
to & better undersitanding of the probleéems to be faced with
in *his eonnection,

One of the most serious problems, set hefore any con=-
gstructor of presitiressed concrste pressure vessels, concerns

the temperature in the vesgel and the stresses caused by its
gradient.

It is a well known fact that, by enlarging the wall
thickress, thermal giresses are not officiently reduced,
which means that the thermel stresses have tc be covered by
prestressing correspondingly the whole concrete cross section.
Begides the waste of sieel, this incrsases the difficulties
in the location of gteel cavleg and leads to extremely hign
pressurce gstresseg on the internal margine of the concrete
cross section at the moment when the reactor is gut out, Nor-
mally, a solution for thig problem is sought ian the consiruc-
tion of a sufficienily efficient insulgilen which is to pro-
tect the concrete againabt the high temperature reignlns in-
side the vessel and to reduce the tempersture difference ba-

funle

tween the in- and oulgide margines to an accepladble gradient.



ture g

-

nusra

€

-
19

s he

b

o3
v i o -} el [T | ts o~
= 1 0w LI () i ~ o I o 4 1
& = LB @ @ 1 oW P 9 2 by & < et i
3 O g s B ] 42 by G 7@ VM ¢ d w m = s R IR
w O T 5] G S« B D oW o~ L U o4 S T wy A
= e 2 WO r oo > Q@ i a4 12
£3o© o G-t 42 o3 S0 & B 6y ! ® GO wm oy
I ol O D by B 5= w @ & oW I e S R s
A 53 wd % f4 oo~ Mo oo g N . -
zou A g e o o & B s SR U R~ S o R v S SR i o 5y B PR
= PR I i W w @ od 4E o 4R G IS TN
& T [ I ﬂW [ T L 1 R <3 iy T4 rd wd o w2 [V AR
L O 33 EE R B R R B O 4r W & e o
o T 1is SENNTO I a4 M 0 B O = b BN S v S VR 8 0 LT
o] e i B0 - o @ R S ) B o -3 RN = O
o I B Shows U @ 1T 9 ~ 2 g @ 1 T L T S wo® P
b T 3 B = [ TP B Y R [ N e B o LB S ' ] i
o/ o (SO T S iz B o et E 1 G & - Pt
G o N 43 by & I mod B N T B I -2
" T o6 o« FO@ oo @ oo @ g o o8 2 oar 8
B T 0 et Gy e S B DR W R i A <" m
¥ i g €, 5 ey T e o4l o TS T b T O g 4 i T
W e $ IR R ¢ 4= g o 4 LI o o} e )
T % ok S A ] = =] &0 tr e S+ A S O 33 &1 e
¢ 0o R AR R | < oo 0 e - B I B~ T & ¥ 3y
a2 bR VRS- R wd S oy B @ - ® 3 43 @ =W
&P 44 4 o) - w3 o - L I T+ 3 e (ST
S B =, W B % T o4 e M & or B o SRS 5o
Leom oo © oo LTS s 3o d © WA ek 583 by
PRI N 9 A A & AR fe B 1 bo: S S B G 42 W% o L .mw, 9 R = 03
YIS, T s T - T T = L S - MoB 6o W A1 e
™ g o oW 8 4 o o} Po@ & O D = o O £
B by W e 5 e 0] © v ow oo €] i [ A red B o
g oed Lo¢ JERNPAR O B w & i S ST S S ot TR ¢ S~ & B & Y] w1 <
e b U A« S B S L g K B S -~ Q SoWm o
wG P I [ = T B ¥ e ® - owm oto Lo W d o
UG N A S IR T (O T 1 o . o SRS S S VIR ) AT SR om
w3 ord VR I < I 2 mow @ ? [TV S B R D
TR I T A [N R Ao @ I o B ¢ 6 o EA 5
LR 5 T A5 el ¢ T3 e O © oo WS G o e mo i moag oM s W
&y o3 oS (B R Lo -1 G N R @ A @ el e O g o4 3m
E T B! o] ¢ Foomoow [ T T a oo LT R L | R IS I 24 MoX
FCR- S 1] 53 - Q0 A < B v SR B S [ T & « W o o o g eed Y DYy 4
oWy, R T I R > [ S S ¢ B 0 @ i Dk L B ) : Loom
PO o et 1] Y9 113 S A S S T o ~y o 3 o
& R S = 5 B = T TS T B <> B B S T R o S B A e
I SN S B 4 LRSS NS SR B > P S SR I o o o o3 b ol
o o S B AT ~o [ IS 1 e 3 3 [ ) o0 Qo T o=y i &
o3 POt LY S v S T I @ e r S SR o S & S Rl 4@ JOJI
ar L T W B @ k¢ g owm G R BT I O md 1 er R 3 I o g B
.3 PRI T I S S BTS: B i S S o - O I I s R T L e R -
& < TR~ S S & T~ B R S S T L R S TR Qo 4
a8 02 P oY omo M 1 e S S T PR o SRR 5
e i3 AR T Iy [N B TR/ I < B S ¢ HEEE U X e BN L
o 5o e oo A - G w Bl e e 3 - Q)
B s i O by 5 R N R S odFoon o
" , N O vl L3 0 w S TR oo 2
[ 3] I TS B o d N faoid P S g PRI &
"4 +> (N R R I RS L e 4 o S -
77 m oo - P S SR wE4r L 0 e hoom N +2
4 0 O S S W RS YA O e S0 N e T e D
@l Aw S R B T eond Qo S L N ERRC R K




maxisum desired prassure. This is octeilned by a reduchion of
the pressure in the middle hydraulic system to a determined
quantity (e.g. to 1/Z of the pressure aecesgary for prestregse-
ing the veassel ab full lead),.

Siaultanzously the inseried peartition can serve also as
a temperaturs regulatsr in the vessel botn, when ameitting the
vessel into operslsn ana in the course of its running.

Cazlenlations show that, in this way, economiesg could be
made for about 25 pergent in ecables and about 40 percent in
conerete, using et the saone fime the mame presiressing as for
aingle walled vessels., The Lydraulic system in the partition
will cosily of courge, = certasin amount which reduces the effect
of the gaid economies.

To guch a vessel concepilon, hegides the remarks concsro-
Llrz the introduction of the hydrauliec system which becomss an
nebive clement in the Tuactioning of the vessel, remarks are
usually made which are common te all {wo-wsll construciions,
inghfar such consiructions intend to meke economiss in sables.
L% Lg the questlion of the safety factor at failure.

It is commonly known that the ultimate bsaring capacity
of conarzie vesssls practicglly depends e xslusively on the guan-
tity of steel cables in the vessel. In somse couniries & safety
factor s+ S2ilvv- o0 .0 18 reguested for pressure vesselg. This
iz the ususl messure applied to constructions of bridges and
buildings in presiressed concrete and it is aslweys mel with,if
the norms are respected concerning the allowed pitresses in con-
crete and steel,

Howevsr, if we considar a pressure vsssel congtruction
which, sbiding by 2ll the othsr conditions, nakesz economlies lor
a determined guaniity of gteasl, the requesi that the safely fac~
tor at failure should altain 2,5 will possidbly not be met with,
In our coaditions, one half of the cable econonies is due ¢
the geometry {(smaller eable circle) asnd thils part has no influ-
ence upon the reduction ar the safety cocfficient at failure.

In other words, the dalety coeffieienl for czblea at failure
would bhe 2,25,
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which the wlrés. ors plsced; oould be somewhrt ralsed. Ths
incrsege of o relaxation at tus Temparature ol 50 RCEEY vaey
small as comparsd wiih b relaxaticn at the roor tewmperstore.
e dncresse ig tolerable even sY a tewmperaiuee of 107 RN
bigher temporsaiures wa¢ relaxallion consloezisoly lneredtses a0
that 1% 4o s pusedion whedher o furdber walsing ol D8 +oBLel-
ature is ftechcically and sconoanically jusiified.

On the outper band, iX by Whe sxtoxndl fnsumslon  of the
veggel the tsmporeture zeaduient ouw iis ouxisses woulu D Low-
arec for sbout 2¢ -~ 30 QC? the thers seazes and tle guane~
tity of ptesl for thsl cavering warld be consiagrably rceduced,.

Since, with all toeit, wz ramal. withio fhe 2luliz o tempoers-
ture of 50-70 “0, we wuald oot supact an azsaceiis. change of
the behaviovy o ¥he sbeel for Lha caulal

Par.oielly with the wire uzuﬁgs concrets inveatigsiions
at ineviaged Zesiperalturas were orxganized ftos. & gerieg of teuis

of . selecitive chesrasten

,4

with microwconcre

te hog been organdzed

wharelin cenents were gelecied which would come into considera~
tion Tor furithner investigations. In Akw course agg preparation
of tests referyring te The behaviour ol concrete ab incresped
temperatures which shall stary in L8970 sud which will give, 2z
we nopg, an answaer bto the gquessicr ot whai feppereaiure pressure

veasels of prectressed cono:
;"v 1

a4

b con bo tecunaeally and econondce-

olly dJdegigned egnd realized.

Siacs a grexy nart of ftuz Tugoslay Jerr-tory 1s potels
Tidlly exposed to the zobion of selsalc forces of dustrasiivs
power and since the localion of falures nuclizesr power nl: iy is
posg-ible for the grealer pert just in sveh regiong, the azalyeils
of the getien 0 seirnds forces wpon such insilasllations hag been
approachked Ton, So Tar, sucn ivvestlgabtiunge were meds weagius
cively by means of matheraticwl anglyzes, oul $ths construction
ud lest of & ceriain unber of simple dynamic medels ars pro
vided for,

Bgzed upon tine zathematicsl analyses wade a0 fav, ws
should say, thal paesive concrete nres.use ?Gdﬁ@lﬁ, i1 they are
well fournded, are not directly endangered by the action of seis-
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