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Analysis and Countermeasures for High-volt-
age Faults in the Air Conditioning System of
Suzhou Rail Transit Line 1

HUANG Sheng

Abstract Objective: In 2019, high voltage faults occurred
frequently in the air conditioning system of Suzhou Metro Line
1 trains, resulting in a decrease of operational train number and
an increase of passenger complaints. It is necessary to identify
the cause of the faults and develop appropriate improvement
measures. Method: Focusing on the common causes of high-
voltage faults in train air conditioning, preliminary investiga-
tions are carried out and some causes are ruled out. Combining
the time, date, and location of 19 train air conditioning faults
on Line 1 in 2019, the heat load, external temperature, and
train operating environmental factors of the air conditioning unit
faults are analyzed in-depth. To identify the causes of the
faults, optimization improvement measures are proposed. Re-

sult & Conclusion: The direct cause of the malfunction is

poor air convection in local areas of the tunnel. The increase of
the overall ambient temperature within the tunnel and decrease
of the time required to exceed the threshold for high-pressure
switch action due to higher system pressure, results in a higher
probability of high-pressure failures. After considering feasibil-
ity and cost-effectiveness comprehensively, two strategies are
adopted: optimizing air conditioning control logic and control-
ling the duration of air conditioning activation when the train is
parked at the storage line. After operational verification, these
two strategies effectively prevented air conditioning high-pres-
sure failures caused by the loss of train airflow in certain loca-
tions along Line 1.

Key words urban rail transit; train air conditioning system;
high voltage fault; tunnel environmental; air conditioning con-
trol logic
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Fig. 1 Photo of the overhead air conditioning unit for Line

1 trains
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Fig. 2 Statistical data of high voltage and low voltage faults in
the air conditioning system of Line 1 trains (2012—
2019)
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Fig.3 Screenshot of the date, location, and corresponding tunnel ambient temperature of the high-voltage fault in the air condition-

ing system of Line 1 (2019)
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Fig.4 Screenshot of real-time inlet temperature statistics for the air conditioning system on trains during selected operating dates in

the summer of 2018 on the underground subway line in Guangzhou
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Fig.5 Control logic of the improved air conditioning com-

pressor for Line 1 trains
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