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Development and Field Test of PCDS-I Precise Managed Pressure Drilling System

Zhou Yingcao, Yang Xiongwen, Fang Shiliang, Liu Wei,Ji Rongyi
(CNPC Drilling Engineering Research Institute ,Beijing,100195,China)

Abstract: Precise managed pressure drilling system can effectively solve the complex drilling problem of nar-
row density window with overflow and leakage in the same drilling section and improve the drilling efficiency. But
the precise managed pressure drilling system did not form in our country. Therefore, on the basis of comparative
analysis of the foreign Weatherford, Schlumberger and Halliburton MPD technical characteristics and according to
the MPD theory,the PCDS-1 based on constant bottom hole pressure was developed with independent intellectual
property rights. This paper introduced PCDS-1 system components, their characteristics and functions. The precise
control method was explained,and the field test in Well Penglai-9 was introduced. The results showed that PCDS-
I precise managed pressure drilling system worked stably without any fault in different types of working conditions
in the field,and PCDS-1 achieved the target for constant bottom hole pressure control and micro-flow control. The
accuracy of back pressure control in all types of working conditions was less than 0. 5 MPa. The technical perform-
ance meets the requirements of designs.
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Table 1 Technical characteristics of different types of MPD system
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Fig. 2 System components of PCDS-I precise maganed pressure drilling system
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Fig. 3 Pressure analysis of different drilling conditions
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Fig. 4 Pressure control curve of drilling condition
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Fig. 5 Pressure control curve of connecting condition

K6 il T4 o0 T A S 4Rl 2. i 14 6
AR SRR Ly A AE SR AR AT — R B
WOE AT RSO b SR B H A B D ey 7.5
L/s B2 4.2 L/s Zeda 0 IR A SR8 T B2 R /)N
PREFIF VIR JI R4 E 5 T OB Bk, iy 47 76 8 s R
FH 5850l it AT TR O iR
FE IR 1 B SRR T BRI B 7 9 52 s B A B4R A
TR B R b, IR iR 2SI 7E = 0.5 MPa
A .

Blo ETH(ERT)IRATHEEG S HLE

Fig. 6 Pressure control curve of tripping conditions
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Fig. 7 Managed pressure drilling ( micro-influx monitoring)
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Fig. 8 Managed pressure drilling(searching for pressure balance)
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