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Abstract - The present study has been carried out to analyze the effect of steam hammering on the steam
piping system including the final superheater, the high pressure turbine, check valve and the first reheater by
sudden stoping of main stop valve in a power plant. For the present steam hammering analysis, the well known
Flowmaster software has been used to model the steam piping system and the time dependent characteristics
of pressure and steam mass flow rate has been conducted. Using the result of the unsteady pressure and steam
mass flow rate, the forces acting on the elbows in the piping system has been derived. From the present analy-
sis, it has been elucidated that the elbow just before the main stop valve and the elbow near the connection pipe
between bypass pipe and check valve had the largest force among the elbows in the steam piping system. The
structural safety diagnostics study on the elbow and the supporting structures of the steam piping system of a
power plant will be conducted in the future by the present results of the forces acting on the elbow.

Key words : steam hammering, steam piping system, power plant, final superheater, first reheater, main
stop valve, check valve, elbow, pressure, steam mass flow rate, force
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Fig. 1. The schematic diagram of the present steam
hammering system including first superhea-
ter, high pressure turbine, primary reheater,
pipe, valves.
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Table 1. Specification of the steam piping sys-

tem
Item PSH-HP TBN | Bypass-Pri. RH
Pressure (bar) 264.0 61.6
Steam flow rate (kg/sec) 297.0 297.0
Temperature (C) 547.0 358.0
Pipe inner dia. (mm) 335 62.7
. . before V/V after V/V
Bypass inner dia. (mm) 275 502
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Fig. 2. Steam hammering modeling for the pre-
sent piping system by using Flowmaster
software.
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Fig. 3. Time history of pressures at the elbows in the piping system from FSH to HP TBN for (a), (b)

and from CHECK V/V to Pri. RH for (c), (d).

- 73 -

BFat7E A8 3 %] A178 A25 2013\ 4€



mass flow rate (kg/s)

. . .
0 0.5 1 1.5 2
time (sec)

(a)

No.
No.
— =~ No.
No.
No.
No.

(SIS IENI SRR

mass flow rate (kg/s)

0 0.5 1 1.5 2
time (sec)

©

Wv'\
(.
i S i, B
el T}L; / e

iy

5

>

<

Q

®

=

S

= No.7

g No.8

£ ———No.9
No. 10
No. 11

®)

mass flow rate (kg/s)

No.12

0 0.5 1 1.5 2
time (sec)

@

Fig. 4. Time history of mass flow rates at the elbows in the piping system from FSH to HP TBN for
(a), (b) and from CHECK V/V to Pri. RH for (c), (d).
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Table 2. Resultant maximum forces and time
acting on the elbow from FSH to HP
TBN

No 1 2 3 4 5 6

tme | 500 | 010 | 010 | 011 | 015 | 017

(sec)

force

2.61 7.56 6.51 0.64 6.69 9.24
(ton)

No. 7 8 9 10 11

time
(sec)

force

8.94 1.18 14.58 1521 | 2043
(ton)

Table 3. Resultant maximum forces and time
acting on the elbow from CHECK V/V

to Pri. RH

No. 1 2 3 4 5 6
ame 600 | 010 | 010 | 011 | 015 | 017
(sec)

foree 1937 | 535 | 207 | 2023 | 407 | 729
(ton)

No. 7 8 9 10 1 12
tme 618 | 049 | 021 | 023 | 030 | 027
(sec)

force

1.60 7.48 4.06 2.69 8.93 1.64
(ton)
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