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CANDU-9

An Analysison Water Hammer in Liquid Injection Shutdown System of CANDU-9
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CANDU-9 (Liquid Injection Shutdown System)
LEVEL C
PTRAN
CANDU-9
7.92 MPa(a) LEVEL C
CANDU-6
Abstract

The water hammer analysis code, PTRAN, is used for computation of transient pressures and
pressure differentials in the Liquid Injection Shutdown System(LISS) piping network of CANDU-9 to
ensure that the design alowables for LEVEL C Service Limit are met for the water hammer loads
resulting from the water hammer. The LISS piping network of CANDU-9 has incorporated design
improvement in considering the water hammer, such as declining the horizontal part of helium header,
and raising the elevation of the overall system piping configuration, etc. The maximum pressure in the
LISS piping network is found to be 7.92 MPa(a) at the closed valve in the vent line, which is below the
allowable working pressure and the valve design pressure under Level C service conditions. And it is

also shown that the maximum pressure in CANDU-9 is much lower than that in CANDU-6.
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(allowable working pressure)  33.40 MPa(g)(4845 psig) LEVEL C service

condition (valve design alowable pressure) 30.61 MPa(g)(4440
psig) . /&
12 7.6 MPa(a)(1103 psia) 10.5
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Nomenclature

velocity of sound
pipeflow area

pipe diameter
Darcy-Weishach friction factor
gravitational constant
head

pressure

flow

time

fluid velocity

fluid density

distance along pipe axis
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1. Summary of Peak Differential Pressures at Typical Locationsin the LISS Piping Network

Locations Peak Differential Pressure
6% Header (Sections 27 to 344) 143 psi at 43 s
12 Line to Poison Tank (horizontal portion) 449 psi at 191 ms(Section 310to 317)
3/& Tubing to Vent Valve 202 psi at 199 ms(Section 312 to 315)
1/2 Return Line from Recirculation Sampling System| 64 psi at 199 ms(Section 240 to 241)
Poison Tank 44 ps a 161 ms(Section 2 4410 245)
3/& Tubing to Drain Valve 534 psi at 527 ms(Section 94 to 97)
Portion of 2-1/22 Line + Injection Nozzle 195 psiat 65 ms(Section 102 to 107)

2. Summary of Peak Pressuresat Typical Locationsin the LISS Piping Network

Locations Peak Pressure
12 Line to Poison Tank 1103 psiaat 67 ms (Section 309)
Vent Line 1149 psiaat 49 msat valve 75 (Section 37)
Return Line from Recirculation Sampling System 688 psiaat 70 msat valve 226 (Section 321)
Poison Tank 633 psiaat 70 ms (Section 324)
Drain Line 1045 psiaat 184 msat valve 35 (Section 215)
Injection Nozzle 372 psaat 155 ms (Section 220)
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1. Liquid Injection Shutdown System
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2. Nodal Structure for LISS Piping Network
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