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Characteristics and detection of centrifugal compressor surge

PU Bin, WANG Chaoyang, WANG Long, LIU Xuan
PipeChina West Pipeline Company, Urumqi, Xinjiang, 830013, China

Abstract; As the development and regionalized management mode of unmanned station continue to
advance, the centrifugal compressors for long-distance pipeline, with high operating pressure and handling
hazardous process medium become an increasing concern. If there is no human intervention after the
compressor surge control system fails, the continuous surge of the compressor could result in serious
consequences. According to the relevant requirements of the APl 670—2014 Machine Protection Systems
the long-distance pipeline centrifugal compressor should be provided with surge detection function in
addition to the surge control. A variety of detection methods should be used to monitor the surge conditions
for centrifugal compressor, so as to make a rapid response to different surge conditions of the compressor.
The changes in characteristics of relevant parameters after centrifugal compressor surge are analyzed. It is
found that the discharge pressure and flowrate change rapidly and periodically during surge of compressor.
Finally, a variety of related ideas about surge cycle counting and surge detection are proposed, and

suggestions are provided for the setting of vibration alarm values during compressor operation. This study

Y5 B HA:2021-12-29
TEERT . W(1987-) 5 BT R N, m g TARRIM , 22, R NF R Hrih LA S A A R i 1T
HTAE, E-mail:xtio@ qq. com



18

RASSEOME | 5000 4 10 7

NATURAL GAS AND OIL

provides reference for related research of surge detection as an additional line of defense in case the surge

control of the centrifugal compressor of long-distance pipeline fails.

Keywords; Centrifugal compressor; Surge; Surge detection; Discharge pressure; Flowrate
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Fig. 1 Typical “pressure ratio-flowrate” anti-surge control chart
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Fig.3 GE centrifugal compressor surge detection method
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a) Variation trend of compressor suction pressure and flow during surge  b) Variation trend of discharge pressure and anti-surge valve position during surge
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Fig.4 Variation trend of anti-surge control parameters of a 10. 5 MW SBW centrifugal compressor during surge
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Fig.7 Pressure and flow trend during compressor surge
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