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Key technology and experimental verification of subsea equipment power supply by
remote variable frequency drive in offshore oil and gas field
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Abstract: With the gradual deepening of my country’s deep-sea oil and gas field exploration strategy and the
continuous development and application of sub-sea production technology, the sub-sea power supply system
will become an important factor restricting the development and innovation of our country’s sub-sea production
technology. By carrying out load mutation, motor startup, compressor simulation and other long-distance variable
frequency power supply system tests, the test verification ability of the medium voltage high-power variable
frequency drive power supply system is verified, which shows that the system can effectively simulate the
application conditions and operating conditions of the actual project. Provide comprehensive technical support for

the research of sub-sea power supply system.
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Fig. 1 Liuhua 16-2 oilfield subsea ESP power supply scheme by
remote VFD
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Tab. 1 Parameters of ESP VFD and output filter of well Al in
Liuhua 16-2 oilfield

S ZHE
IR E KV-A 800

Hith BUE &V 0~ 6.0

Hi AR /Hz 0~ 70
T2 AL FLI /A 105
i HH DB A RS /mH 7.0
i B A LB / @ 300

R2 ML 162 HEBREHERSY
(BYHER: 3Xx3CX150 mm’)
Tab. 2 Parameters of subsea cable bundle in Liuhua 16-2 oilfield
(Cable cross section: 3 X3C X 150 mm?)

W /C 20.0 90
FR By EF
BN EHFE / (Q/km) 0.1310 0.166 7
AL BE LT/ (mH/km) 03722 0.373 1
RO EERZY / (pF/km) 0.4 0.4

®3 ML 162 HE Al HEERBHINSH
Tab. 3 ESP motor parameters of well Al in Liuhua 16-2 oilfield
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Fig. 2 ' Shape equivalent circuit of asynchronous motor
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Fig. 9 Resonance spectrum analysis diagram of system with filter
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Fig. 11 Output torque, motor speed, shaft power curve

E12 EIE. Bz

Fig. 12 Voltage and current curve
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