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Contingencies and Assumptions
Title:  Nozzle Loads for which SONGS Bottom Mounted PZR MNSA was
Qualified
Document Number: S-PENG-CALC-008 Revision Number: 01

Instructions:; List below all contingencies and assumptions on this Design Analysis that must be
cleared before structures, systems or components to which they apply are put into service. Types of
contingencies and assumptions:

Internal contingencies/assumptions are those which are CENO's responsibility to clear.
External contingencies/assumptions are those which are the customer’s responsibility to clear.

Contingencies/assumptions which are CENO’s responsibility shall be cleared by the Cognizant Engineer
using one of two mechanisms described in paragraph 3.8 of QP 3.4. A copy of this form is to be given to the
Project Manager who is responsible for assuring that all contingencies and assumption on a project which
are CENO’s responsibility to clear are cleared, and those which are the customer’s are transmitted to them.

If there are no Internal or External Contingencies/Assumptions, then this form need not be included in the
Design Analysis.

Type of Contingency/Assumption
Contingency/Assumption

(JIntemal [ ] External

[JiInternal [ ] External

[ Intemal [ ] External

(JIntemal [ ] External

(] Internal [ ] External
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1.0 INTRODUCTION

Mechanical Nozzle Seal Assemblies (MNSA) will be installed at various instrument nozzle
locations at Southern California Edison (SCE), San Onofre Units 2 and 3.

The MNSA is a mechanical device that acts as a complete replacement of the “T” weld between
the Inconel 600 instrument nozzles and either the Hot Leg pipe, the Pressurizer vessel, or Steam
Generator shell. The function of the MNSA is to prevent leakage and restrain the nozzle from
ejecting in the event of a through-wall crack or weld failure of a nozzle. The potential for these
events exists due to primary water stress corrosion cracking.

2.0  SIGNIFICANT RESULTS

ABB Combustion Engineering Nuclear Operations




3.0

A 1
Mmi

R
D
S-PENG-CALC-008, Rev. 01

Page 6 of 13
DETAILED ANALYSIS

DETERMINATION OF NOZZLE LOADS FOR WHICH SONGS PRESSURIZER BOTTOM
MOUNTED MNSAs WERE SHOWN “ACCEPTABLE” DURING ABB-CE SEISMIC TEST

ABB Combustion Engineering Nuclear Operations
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(Beam Deflection and Rotation Formulae)
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TABLE 3 Shear, moment, siope, and dellection lormulas for elastic siraight beams

NOTATION: I =load (force); w = unit boad (force per unit lengih); M, = applied couple (force-length); 0, = externally created concentrated
angular displacement (radians); A, = externally created concentrated lateral displacement; 7, and 7, = iemperatures on the wp and hottom
surfaces, respectively (degrees). R, and R, are the vertical end reactions at the left and right, respectively, and are positive upward. A, and M,
are the reaction end moments at the left and right, respectively. All moments are positive when producing compression on the upper portion of the
beam croes section. The transverse shear force ¥ is positive when acting upward on the lefi end of a portion of the beam. All applied loads, couples,
and displacements are positive as shown. All deflections are positive upward, and all slopes are pusitive when up and 10 the right. £ is the modulus
of clasticity of the beam maicrial, and / is the arca moment of inertia about the centroidal axis of the beans cross section. y is the temperature
cocflicient of expansion (uait sirain per degree)
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