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I, ABSTRACT

o the pressat articia, results of arn lavestigatiom oa the stress
disgributisn at a typical Tez pipe juanction I[a Primary Hesag
Tramsport system of Nuclear Reactors [s presesnted. The Tse juacts
fTon has been analvsed whea one end of ¢he main pipe is {ized
and wonit szxternal forces are applied at the other end of the
main pipe and that of the branch pipe (Figol)e The study has
been made by the Filalte EZlemeot Method using SAP IV genscal
purpose package program. The unit esxiernal loads at the twelvs
degrees of fresdom ars applied ia the form of equivalent stress
distribution on the esnd cross sectlion. Stress concentration
factors {SCF) cbtained from the lnvestigation are praseated,
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Fig.1 Tee pipe junction
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2, INTRCDUCTICON

The Primary Hesat TramOpnff {(PHT) system ls one of the major
srructucal subsystems Lo nuclear power reactors. Tes pipe juncte
fons are very common 1o FHT syscems and they ars the moest critice
gl rsgiens from a designm polat of view, because of @h@ 3¢ress

copcentration pheromencn.

The preseat acticle presemnts the resulis of am investigation
on the distribution of stresses at Tes juanctions whern one eod
of the mein pipe is fized and unit sxternal forces are applied
at other end of mein plpe and that of the branch pipe Ia all

the sin degrees of fresdoms ﬁrdnw dually. The dimsasions of
the jolet with sitension pipes 1s shown in Fig.2.
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Fig.2 Model Dimensions
3. TEE PIPE JUNCTION
The morccast jelnt s made @f carbor steel SAIO0E Grade B with
material constamts as (ollows

Yourg's Medulus of Elas LACJ?V (E) = 120080 Nfmm® |,

Poisson's Ratlo (M) = 0.3

end Material density (p) = 7850 Kg/w® .

The ezternal diamster of the maia and braoch pipes are 400
mm with ths thicknessses 5% mm zoed 47.%5 mm respectively. Leagths
of the limbs are 880 mz and 75 mm. At sach sod of the Tee luncti-
on extsnsion pipes of same material, external diameter and raspes
ctive wall thicknesses werz considasred to be welded to nrovids
for St. Venant®s effcct fu\ lengeh eof each esxtension pipe
was 520 mm.




4, FINITE ELZVENT DISCRETISATION

The Fianite Element
numbere-nodes

Half of
plans has

model hag
thick shsell slment 1o
sgructure shown in Figes2 u

been consitdersd.

beze developed ms?
Lhm SaP IV

sing the

r the variable
smsnt library
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Figo.2 shows half of the descretised
model, As the raris of pipe wall thickness
the order of 1/4

two layers
dirsction were considered.

to radius ns of
podes and 916 elemesncte. The

of eslements aleng the thickness
The discretisation conslist

of 1357
zslemsns had nodes varying from &
ta 20, Each mods will be having & degreses of e
freedoms (u,v,wl. It may alsc be noted that e,
the mesh i1s coarser at end regions and {lnse ] %Qhrt‘ﬂ
at the junction. Bandwlidih minimisatien tsc-
hnique was considered during discretisation.
The main frame computing system SIEMENS-
7550F wich operating system B35 2000 was wsed s
for the analysis.
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Fig.3 Discretisation of pipe junction {Quarter portion)



arrived at as ths

‘388 conceatration

§ the max 2 the Fioite E!l
Analysis teo the nominsl stg predicted by the Streagth of
Materials approach. Some of ae critical locatlions o the
junctlicon region were idemgif for ths differect !ocading casss
and are shown {p the Figs. 4(a) throvgh 4(g) along with the
Stress Conceatration Factors obtainsd from ths snalysis,

. CONCLUSICNS

In the case when axial load acts at the melia
i

1 & ghd the
Luess concentration factor at e

ip
the two palm of lL ctlion af
braoch pipe ie [.7 as shown in it may alse
that a small compressive stressg @Q@B develons

at  rwo dﬁ@m@ﬁr cally opposlite poliats as showe inm Fig.4(a).

i) omparisen of 5.4{b) =znd 4{d) shows thet the maer@ JL
stress distribution is soms v the momsnt about ;

pinve end couses mwre stress concentration tham

y=axis ot main pipe sad. Im Dboth of thess cases

that =-ve stress coaceatration develops at the iat

fil)Comparison @F > ; AN JMUWS that ths in-plane
beading lavelves sater stress councentcation than out of plane
beading.
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The values of SCF iwo Fig. 4{c)

of the stiffening effect provided by
v)  Figse 4(e), 4{f) =2cd 4(g] shows that siress coucentration
factors dus te imn=plame bending causad loads aon
at the branch pipe ead. The la@a&i@m f
all of these cases (3 same but the axial
gnd Cangss severs Siress conceniration
as lo other cases it ts of the order 1.1
[t may alsoe be aoted thet the SCF at > i
towards the {ixed snd 1s morz than that at the other face.
To REMARKS
Ia the lnvestigation reported above the plane of symmecry about
xy plaae has bess wucilised. 5 } imi

Thi causeaed itation for the
ents [ @

applicetion of Iloads and mome which cause the
pﬁp@D Hence the results of those cases have oot ussad
here and will be reported in & subssquent study.
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