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Design and research of emergency shutdown equipment for negative pressure
inlet condensing turbine
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Abstract: Conventional industrial steam turbines are usually equipped with quick-closing inlet valves to realize
emergency shutdown of the turbine. In this paper, a negative pressure inlet condensing steam turbine was studied
has low inlet parameters, large inlet steam volume flow and small pressure difference between inlet and exhaust
steam ends. In order to reduce the intake pressure loss, the quick-closing inlet valves are not employed, but a
redundant large-diameter rapid vacuum breaker valve is used at the exhaust end of the turbine. When the turbine
needs emergency shutdown, open the quick vacuum breaker valve, so that the atmosphere quickly enters the exhaust
end of the turbine, the pressure of the exhaust end of the turbine rapidly rises, In this paper, the steam turbine whose
inlet and exhaust steam pressure difference is 40 kPa is studied, and the pressure difference between the inlet end
and the exhaust end of the turbine could reach 0 within 4 seconds, so that the turbine is closed, and the purpose of
emergency shutdown of the turbine is achieved.
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Fig.1 Structure of vacuum breaker valve(mm)
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Fig.2 Steam turbine exhaust pressure-time curve
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Fig.3 Variation curve of inlet and exhaust pressure of
emergency stop of field steam turbine
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Tab.3 Initial parameters of atmosphere and saturated water
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http://rlfd.cbpt.cnki.net

THELBE AR WA I SR Z BTN

Xf T EAE AR R,




90 kA% R

2023 4

u :CVT
M) O
h(T)=coT
FH AR SRR S T FER6), iR 28 N R /K 28U
B Mo N:

Mo — pV o

~13.50kg @)

RyH,0T1

BRSNS BIG SR ST i & Om.max271:

2
_ndf | 2 ( ZJHE
A= 4 \rk+1\kx+ o @)

=48.66kg/s
BT 8 P LI R T RO i)

it [z ol (oot
-

=)
—(ﬂ] J @
po
BEHA AN SR E R g
Om.max (p1<p< pcr)
= 5
Wm{%@ (P>per) ®
Kl 4 25 BRI BRI R AR e R 46 .

50

4 Alk—=1ovo|\ po

45

g/(kgs™)
h
T

1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80 90 10011012
plkPa

4 RE-ENTiE

Fig.4 Mass flow-pressure curve
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Fig.5 Pressure-admission time curve in condenser
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