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Structure design of emergency pressure relief device for ultra-high pressure ground
testing process

LI Run, PAN Deng, MENG Congju, CHEN Guoqing, ZHU Tiedong, WU Yi
CNPC Chuanging Drilling Engineering Company Testing and Workover Company, Chengdu, Sichuan 610052, China

Abstract: At present, the protection method for heat exchangers and separators in the surface testing process of oil and gas wells is
single, relying solely on the equipment’ s built-in rupture discs and safety valves to achieve energy release. This method can no longer
meet the essential safety requirements of equipment and facilities in the ultra-high pressure testing process. A new ball valve emergency
pressure relief device has been developed by analyzing the potential risks posed by high-pressure fluids in ground testing processes to
critical equipment. The article elaborates on the basic structure and working principle of the ball valve emergency pressure relief
device, and conducts force analysis and strength verification on key stress points during the working process. The emergency pressure
relief device is installed upstream of key equipment in the ground testing process, and automatically releases pressure when the pressure
reaches the set safe pressure to protect key equipments. The equipment was successfully tested twice on site in Tarim Oilfield, with
protective pressures of 9 MPa and 12 MPa set for the heat exchanger and separator, respectively. The actual release pressures were
9. 13 MPa and 9. 06MPa. The device works safely and reliably, meeting the safety requirements of ground testing processes, and has
well application prospects.

Keywords: ultra deep well; surface test; ultra-high pressure; ball valve type; emergency pressure relief device; energy release;

structure design; rupture disk
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Fig.1 Schematic diagram of pressure relief device structure for ultra-high pressure testing process
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Fig.2 Working principle diagram of pressure relief device for ultra-high pressure testing process

1.3 FEARESH
A 1 . T 00 K I R R 1 X A R

RSEILFE 1, 7B EERRKA TAERZEN 70 MPa,
FFJE 1 3.0 MPa, B4 JE 7 2.5 MPa,

*1 FKBEXEIJHERERASHE

Table 1 Technical parameters table of ball valve emergency pressure relief device
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Fig. 4 Schematic diagram of indoor test device
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