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1.0 OBJECTIVE

The objective of this calculation is to determine the optimum locations for monitoring the inside
drywell recirculation piping for vibration monitoring at the Hope Creek Nuclear Generating Station
(HC). These locations will be used to monitor piping vibration of the system due to Extended Power

Uprate (EPU).

2,0 SUMMARY OF PREVIOUS ANALYSIS

2.1  Material Properties

The material properties specified in References 1 and 2 are the same and are shown in
Table 1.

Table 1: Inside Drywell Recirculation Piping Dimensions

Temperature Modulus of
Pipe Material | Material | ©€mPt Sm(ps) | Sy(psi) | Elasticity
Typc ( F) (psi)
ASME SA-358 1 528 (3) 17192 19064 | 28.3E6(1)
Class 1 TP304 575 (4) 16675 18500 | 25.7E6 )
ASME SA-240 2 528 (3) 14148 15648 | 28.3E6 (1)
Class 1 TP316L 575 (4) 13725 15225 | 25.7E6 (2)
ASME SA-333 3 528 (3) 18452 27628 | 27.9E6(1)
Class 1 Gr 6 575 (4) 17700 26500 | 25.9E6(2)

(1) Bc =Modulus of Elasticity at 70°F

(2) Eh=Modulus of Elasticity at 538°F

(3) Piping (Reactor) Operating Temperature
(4) Piping Design Temperature

2.2  Pipe Weight and DImensIons

The pipe weight and dimensions used in the analyses [1, 2] are listed below in Table 2.
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Table 2: Recirculation Piping Dimensions

RECIRC-
RECIRC- RHR RECIRC- |ULATION| RECIRC- RHR

ULATION | (BRANCH) | ULATION | HEADER | ULATION | (BRANCH)

SUCTION | SUPPLY | DISCHARGE| ARM RISERS | RETURN
Nom. Pipe Size 28 20 28 29 12 12
(in)
Nom, Pipe OD 98.0 20.0 98,0 22,0 12.75 12.75
(in)
Nom. Pipe ID (in) 956 |18,04/1704] 2518 19,78 11.88 | 11,26/11.06
C Dimension (in) 25,469 18.155 25,460 19,99 11.499 11.282
Min Wall ty0 (2) 098 |0.859/0.767 1.19 0.98 0.54 0.653/0.603
(in) tm 1076  |0.859/0.002 1.285 1,009 0.586 {0.658/0.788
Nom, Wall taom 1.201  10.982/1,081 141 1,184 0711  |0.746/0.848
(in)
Material Type (1) 1 2/8 1 1 ] 2/8
Pipe Wt. (1b/ft) 856 828/336 414 261 05 158/168
Water Wt (Ib/ft) 210 (8) 208 125 41 (8)
Insulation Wt, 26 (3) 26 21 14 {8)
(Ib/£%)
Notes: (1) Referto Table 1

(2) Minimum Wall Requirements Calculated per ASME III, Section NB-3640
(3) Included in Pipe wight
(4) Material properties of fittings are same as piping

2.3

Geometry

References 1, 2, 3 and 4 contain geometry information for the recirculation loops.

Figures 1 and 2 show plots of the as-modeled piping systems.
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2.7

Pipe Support Data

References 1, 2, 3 and 4 contain support information for the recirculation loops.

Sensor Locations/Directions To Be Monitored

The locations to be monitored were chosen based upon the information contained in
Reference [9]. Other factors used to determine accelerometer locations arc; installation
accessibility including ALARA concerns, minimizing the impact to insulation, and
redundancy of accelerometers,

The static loads such as weight and thermal expansion are not considered since these
loads do not contribute to the steady-state vibration of the piping system, Additionally,
seismic and relief valve loads, inertia and anchor movements are not considered since
these loads are transient dynamic loads and do not contribute to the steady state vibration
loads.

Each sensor will measure the acceleration in one direction.

For example, to reduce installation time, the accelerometers will be located as low as
reasonably possible to minimize scaffolding. Additionally, the accelerometers that
measure different directions will be grouped at each location to minimize the mounting
block locations, installation time and amount of insulation that will need to be removed
and/or modified from the pipe. At least two accelerometers will be used to measure
vibration in each direction on the main run of pipe.

Tables 3 and 4 summarize the modal analysis performed for the as-modeled piping
system.
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Table 3: Modes on Loop A in Frequency Range of Interest, Component Locations

Mode Frequency, Hz | Node with Max. Modal Response | Location on Piping System

66 119.8 021N Recirc Piping near Pump
Inlet

67 124.0 302 Jet Pump 9,10 Riser Pipe

68 124,8 706 RHR valve near rectre

iping

69 125.6 342 Jet Pump 1,2 Riser Pipe

70 126.2 602 RHR piping, near check
valve

71 130.6 332 Jet Pump 3,4 Riser Pipe

72 134.7 342 Jet Pump 1,2 Riser Pipe

73 140.7 332 Jet Pump 3,4 Riser Pipe

74 143.0 323 Jet Pump 5,6 Riser Pipe

75 145.6 16 Suction Valve, top
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. Table 4: Modes on Loop B in Frequency Range of Interest, Component Locations
Mode | Frequency, Hz | Node with Max. Modal Response | Location on Pipin&Syst&rﬂ SRR
B9 119.5 302 Jet Pump 19,20 Riser Pipe,
90 120.6 342 Jet Pump 11,12 Riser Pipe.
9t 1223 332 Jet Pump 13,14 Riser Pipe:
92 123.9 3 Suction Piping near RPV
o nozzle
93 125.0 1 603F ) RHR Return, near check
B " valve?
04 125.7 342 . ] Jet Pump 11,12 Riser Pipe’
95 132.0 ‘ S06F RHR Supply, Near chec
_ valve? =
96 . | 1336 506F RHR Supply, Near chedk °
. , valve? o
97 134.5 103 Near center of jet pump
manifold
98 . 143.2 323 Jet Pump 15,16 Riser Pipe:
99 144.6 603F . RHR piping, on check
. valve? :
100 1144.7 322 Jet Pump 3,14 Riser Pipe
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. 3.0 CONCLUSION

The sensor locations have been determined for the recirculation system. The locations will be
monitored for vibration levels during Extended Power Uprate. Table 5 contains a summary of the
accelerometer locations. Figures 1 and 2 show the accelerometer locations.

Table 5; Recirculation Piping Accelerometer Locations

A e
% 2":&’??‘;, 9 SAAE T bk
aphersRegrellatlon:EoapR i el g TRt s AR,
B e Rl :
Stainless R
14 X Y z Stes! 89
(] Stainless
A 323 X Y z B 12.75" Stool 127
Stainless '
602 X Y z 12.76" Stee! 114
Stalnless
13 X Y z 28" Stos] 8o’
{1 " Sltalnless
B 323 X Y z 8 12.75 Stac) 127
Stainless )
506F X Y z 20" Steo! 116
. oo .'§UMf .‘ :’.. B - _: N . 7 7, . 7 . 7 . 18 ." ).-,;'..T i} .‘.-'. N : :"':‘—.. ry .;.;
‘ Notes: (1) The monitoring locations near DP 323 will be above the whip restraint locations 3°2”
from the bends,

A total of 18 channels will be used to monitor the recirculation piping system.
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