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ESTIMATE OF STATIC STRENGTH OF SEPARATOR NOZZLE
CONNECTION USING THREE-DIMENSIONAL FINITE ELEMENT
MODELING
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Abstract. The main purpose of this paper is to perform a comparative study of
strength behavior for nozzle connection in cylindrical shell of separator (vessdl)
subjected to internal pressure load. The unreinforced and pad-reinforced vessel-
nozzle connections are considered.

Application of Russian pressure vessel design codes for the evaluation of
static strength of nozzle connection indicated that considered connection is not
meet the strength requirements. In addition, results obtained clearly show some
disadvantages when the application of two codes leads to materially differing
results with regard to admissible load.

The three-dimensiona finite element elastic anaysis has been made for
nozzle connection of pressure vessal. The vessel no zzle connection is considered
as the intersecting cylindrical shells. It is well known that for intersecting shells a
stress concentration occurs at the intersection area due to geometric discontinuities
of this structure. The results of elastic stress analysis obtained using 3D-solid 8-
node isoparametric element indicated a high level of maximum stresses in the
vessel and nozzle. The evaluation of strength for nozzle-vessel connection using
known procedure of elastic stress categories showed that a loca maximum
membrane stress exceeded an admissible value. Also, this study indicates the
necessity of application of local reinforcement for stress reduction.

A static FE modeling is used for nonlinear (elastic-plastic) stress analysis to
determine limit loads in vessel-nozzle intersection. This approach leads to more
accuracy evaluation limit and admissible loads. For inelastic analysis, atrue stress-
strain curve for the materia of vessel-nozzle structure is expressed by the power
curve relation with strain hardening. In the analysis, a multi-linear elastic-plastic
material model was described by points from the power curve. Yielding is based
on the von Mises yield criterion. The incremental loading steps are used. Limit
loads was obtained from the pressure maximum strain intensity curve. Three
methods for determination of limit pressure in unreinforced and pad-reinforced
vessel-nozzle intersections are used: the twice-el astic-slope technique according to
ASME Code, the criterion of equal elastic and plastic strains according RCC-MR
rules, and the criterion of 1% plastic strain. The first two methods gave virtualy



identical results; the third method gave a somewhat greater value. Admissible
pressure determined by dividing the limit pressure on safety factor was higher
working pressure for reinforced vessel-nozzle connection only.

Thus, the eastic-plastic finite element anaysis of unreinforced and pad-
reinforced vessel-nozzle structures showed that this approach is most appropriate
for the strength estimate of high stressed pressure vessel components.
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NUMERICAL MODELLING OF WORKING REGIMES ON STRESS-
STRAIN STATE OF FEED WATER DELIVERY JET

Y ¢ 11 :
0 (* )
Abstract. The new improved design of PGV-1000MKP feed water inlet manifold
Is analyzed in this report. The goal of investigation is to carry out the numerical
modeling of operating regimes conditions influence on the above mentioned
element of construction stress-strain state. The results are reported in terms of the
temperature and stress fields caused by heat-transfer process and loads from
adjacent steam generator parts. The developed FEM model of feed water inlet

manifold is used to estimate alowable design conditions and make engineering
Improvements.
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