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LO Obiective

The scope of this calculation is to analyze the ovenurnmg moments in the Bottom Pressunzer MNSA,

the Hot Leg PDT MNSA, and the Hot Leg Sampling MNSA, resulting fmm a 1 G seismic loading applied to
each design. The calculated values for the Bottom Pressunzer MNSA will be compared to the two new
design's values.

NOTE: The Hot Leg RTD nozzle MNSA is not evaluated here. It is id .itical to the fully qualified
Southem Califomia Edison, San Onofre Units 2 & 3's RTD MNSA clamp (See reference 3.2).

Under seismic conditions the inen:ase in load reacts against the preload in the Hex Head Bolts, which would
result in a loss of sealing pressure, or anti-ejection capability. By showing that the overtuming moment of the
Bottom Pressurizer MNSA, subjected to the seismic load, is equal or greater than either the overtummg
moment values of the Hot Leg PDT, or Hot Leg Sampling MNSA, we can conclude that seismically testing
the two new MNSA assemblies is unnecessary because the loadings in the two new designs will be less than
the loadings the Bottom Pressurizer MNSA was subjected to during qualification testing (Reference 3.1)

2.0 Analvtical Techniaues (Method)

The method used to calculate the overturnmg moments is hand calculations, utilizing the principles of
mechanical design. Further calculations will be performed to detemline the force acting to offset the Preload
in the four Hex Head Bolts, created by the overturmng moments, Hot Leg PDT, and Hot Leg Sampling
MNSA's. The unloading force values for the Bottom Pressurizer MNSA will be compared to both the Hot
Leg PDT MNSA and Hot Leg Sampling MNSA values, since there geometry and bolt circles are different.

Definitions used in this calculation are as follows:
RTD Resistor Temperature Detector.-

PDT - Pressure Differential Transmitter.
MNSA - Mechanical Nozzle Seal Assembly.
BP - Bottom Pressunzer.
SG - Steam Generator.

ABB Combustion Engineering Nuclear Power
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3.1 ABB Report No. TR-PENG-033, Rev. 00, " Test Repon, Seismic Quahfication of the San Onofre
Units 2 & 3 MNSA Clamps for Pressurizer Instrument No2cles and RTD Hot Leg Nozzles".

3.2 ABB Calculation No. S2-NOME-CALC-085, " Seismic Quahfication of the Steam Generator PDT,
Hot Leg PDT, and Hot Leg Sampling MNSA Hardware."

3.3 ABB CENO Drawing No. E-MNSA-228-001, Rev. 02, " Bottom Pressunzer Mechanical Nozzle
Seal Assembly".

3.4 ABB CENO Drawing No. E-WFDMNSA-228-002, Rev. 01, " Hot Leg PDT MNSA".

3.5 ABB CENO Drawing No. E- WFDMNSA -228-003, Rev. 01, " Hot Leg Sampling MNSA"
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Details". I
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9.0 CONCLUSION

Under a representative IG load, the offseting loads created in, Hot Leg PDT MNSA's is less than
the loads created in the BP MNSA. Therefore the statement can be made that the Hot Leg PDT
MNSA designs is "seismicaly qulified" since it would be tested to the same response specturm
as the EP MNSA in Reference 3.1

The Preload O..seting Force calculated above are sumarised in the below table

Clamp P.O.F. Section
BP MNSA 37.8 Lbs. Section 7.1
H.LP. MNS A 27.7 Lbs. Section 7.2
HLS MNSA 46.4 Lbs. Section 8.1

The offseting load calculated for the Waterford Sampling Nozzle MNS A is greater than the
offseting load calculated for the Bottom Pressu izer MNS A that was test :d. Therefore the

Waterford response spectra will be compared to the test spectra. Then thc ratio of the two
calculated moments will be used to establish a "g" loading to demonstrate that the test conditions
envelope the Waterford design conditions. This will be done in ABB Rep]rt No. C-NOME-ER-
0120," Design Evaluation of MNSA for Various Applications at Waterfrrd Unit 3".
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10.0 ASSESMENT OF SIGNIFICANT DESIGN CHANGES

This calculation evaluates the MNSA design for Waterford and is based on previous designs of
MNSA clamps for San Onofre Units 2 & 3. The only significant design change is the length of
the tie rods. This calculation incorporates the new lengths of the tie rods.

11.0 Design Input

This calculation uses the references of Section #3 as design inputs.

1
1

1
-

,
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FIGURE 1
|

Bottom Pressurizer Mechanical Nozzle Seal Assembly

(From References 3.3 & 3.6)
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Note: Reference Dimensions (W/ "()" are calculated values based on a 27.5 Angle.
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FIGURE 2
Hot Lee PDT Mechanical Nozzle Seal Assembly

(From References 3.4,3.6 & 3.7)
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FIGURE 3
Hot Lee Samnline Mechanical Nozzle Seal Assembly I

(From References 3.5,3.6 &3.7
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TABLEI

Bonom_Pressuri7er MNS A (E-MNS A-7.28-001-1, Assembly) Weight

Name Detail Part No. Volume (cu.in.) Density (liveu.in.) Weight / Piece (Ibs) Quantity Total Weight (Ibs)
Lower Flange E-MNSA-228-004-1 87.057 0.283 24.64 1 24.64
Seal Retainer -004-2 2.614 0.283 0.74 1 074
Compression Collar -004-3 2.899 0.283 0.82 1 0.82
Upper Flange (Bottom: -004-29 25.100 0.283 7.10 1 7.10
Ur.ner Flange (Top) -004-5 24.593 0.283 6.96 1 6.%
Top Plate -004-6 12.826 0.283 3.63 1 3.63
Hex Bolt (Short) -004-25 0.773 0.283 0.22 2 0.44
Hex Bolt (Long) -004-24 1.266 0.283 0.36 2 0.72
Tie Rod -004-15 1.381 0.283 0.39 4 1.56
Hex Nut -004-27 0.081 0.283 0.02 12 0.27
IT2" Retainer Washer -004-22 0.093 0.283 0.03 4 0.1 I
3/8" Retainer Washer -004-21 0.066 0.283 0.02 12 0.22

Total: 47.21

Notes:

1. Weight of Grafoil Seal is negligible.
2. All calculations are based on dimensions from referenced drawings.
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TALBE 2

IIot Irg PDT MNS A (E-MNSAWFD-2.28-002-1, Assembly) Weight

Name Detail Part No. Volume (cu.in.) Density (Ib/cu.in.) Weight / Piece (Ibs) Quantity Total Weight (lbs)
Lower Flange E-MNSA-228-013-13 9.477 0.283 2.68 I 2.68
Seal Retainer -004-32 0.628 0.283 0.18 1 0.18
Compression Collar E4tNSA%TD-228-0033 I.603 0.283 0.45 1 0.45
Upper Flange (Bottom) -013-12 12.925 0.283 3.66 1 3.66
Upper Flange (Top) -013-24 14.973 0.283 4.24 1 4.24
Top Plate -013-06 12.670 0.283 3.59 1 3.59
flex Bolt -013-21 0.701 0.283 0.20 4 0.79
Tie Rod -013-27 1.601 0.283 0.45 4 1.8 I

flex Nut -004-27 0.081 0.283 0.02 12 0.27
Retainer Plate -013-20 0.054 0.283 0.02 4 0.06
3/8" Retainer Washer -004-21 0.066 0.283 0 02 8 0.15

Tetal: 17.88

Notes:
1. Weight of Grafoil Seal is negligible.
2. All calculations are based on dimensions fmm referenced drawings.
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TABLE 3

Hot Leg Samnling MNSAWFD (E-MNSA-228-003-1 Assembly) Weight

Name Detail Part No- Volume (cu.in.) Density (Ib/cu.in.) Weight / Piece (Ibs) Quantity Total Weight (Ibs)
Lower Flange E-MNSA-228-013-13 9.477 0.283 2.68 I 2.68
Seal Retainer -008-32 0.628 0.283 0.18 1 0.1 S
Compression Collar F MNSAWm.22mna 1.603 0.283 0.45 I O 45
Upper Flange fBottom) -013-12 12.925 0.283 3.66 1 3.66
Upper Flange (Top) -013-24 14.973 0.283 4.24 I 4.24
Top Plate -013-15 17.430 0.283 4.93 1 4.93
Hex Bolt -013-21 0.701 0.283 0.20 4 0.79
Tie Rod -013-25 1.822 0.283 0.52 4 2.06
Hex Nut -004-27 0.081 0.283 0.02 12 0.27
Retainer Plate -013-20 0.054 0.283 0.02 4 0.06
3/8" Retainer Washer -004-21 0.066 0.283 0.02 8 0.15

Total: 19.43

Notes:

1. Weight of Grafoil Seal is negligible.
2. Seismic effect of the weight of Clamp (Detail -013-22), Hex Hd Bolts (Detail -016-15). and 1/2" Retainer Washers (Detail -004-22) is

addressed in the Design Report, Ref. 3.2
3. All calculations are based on dimensions from referenced drawings.
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