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Development and application of high temperature sampling controller

WANG Liang, LI Daliang
China-France Bohai Geoservice Co. , Lid. , Tianjin 300457, China

Abstract: In order to meet the need of downhole high-pressure physical property sampling control above 180 °C and improve the timeliness
and success rate of downhole high-pressure physical property sampling, a new type of high-pressure physical property sampling controller
is developed. The controller meets the sampling control requirements of 200 C, 103 MPa and H,S environment, and can control
various types of samplers. The controller can realize real-time control sampling through logging cable; It can also be fed in hole by
coiled tubing, steel wire, etc. , and the sampling can be actively controlled through motion state coding. Through multiple sets of tools
in series, sampling tasks of different depths and different times can be completed at one time. Through the experimental application in
a certain well, the sampling controller’ s real-time control sampling function with cable and the motion coding control sampling function
with slickline are verified, and good results are achieved. The sampling controller improves the high-temperature sampling technology,
improves the controllability and applicability of the sampling technology, and provides technical guarantee for reducing the cost of
offshore high-temperature downhole sampling and filling the operation gap of offshore high-temperature downhole sampling.

Keywords: sampling controller; rupture disk; mechanical clock; high temperature and high pressure; motion state; bubble point
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Fig.1 Schematic diagram of motion state identification high temperature sampling controller
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Fig.2 Schematic diagram of motion state coding operation
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Fig.4 Schematic diagram of high temperature
electromagnet experiment
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Table 1 High temperature experimental data
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Fig.5 Schematic Diagram of Test Verification
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Table 2 Motion state data(88. 9mm tubing section )

i T/ s FE—IK/mg %W/ mg =/ mg
(m-min”") - Tk i Tk i Tk i
- fa3h 24 -11 45 -26 22 -38
51k -21 13 -41 21 -30 45
% =55 70 -69 40 -47 29 -43
51k -21 45 -28 23 -35 24
10 =55 / -45 53 -53 44 -48
51k / 51 -36 78 -59 32
s fa3h 97 -63 80 -55 62 -59
51k -32 55 -21 46 -54 84

£33 EIRESEIE(73.0 mm HEE)
Table 3 Motion state data(73. 0 mm tubing section)

1 7 L/ s % —IK/mg IR/ mg =1/ mg
(m-min”") - Tk I Tk i Tk i
20 =55 56 -20 54 -21 45 -33
51k -22 29 -14 20 -15 33
” Jash 47 -50 38 -40 42 -53
5=k -45 38 -46 27 -50 38
40 Jash 50 -60 74 -46 59 -58
51k -65 37 -55 29 -53 37
5% )=E) 110 / 85 -63 54 -34
51k -46 39 -75 71 -73 59

PR S Sh S 1 5256044 B8 20 m/min 30 m/min |

40 m/min .50 m/min E"J‘I‘Eﬁfﬁg, B R 4 o]
W R = UCON R R S B a R
15 SRS

(2) 1B SR % 5256

B EAE M A 52 B DL AR B AN ]
32 B AR A G B 2 0 o AR R R ™ R 4 A E

B 1) B B, i B3k R 4 O B A R
e RpAT
Ji s o

SIS 43 | g REUTE T R 20 ~ WmMmﬁM%
50 m/min , ASFRAE H- B E AT #2208 5 IR
L%ﬂ?ﬁiﬁ%%@ﬂ&u*%ﬁ%wL
#®4),

T Bl R 5
iz Bl R 3 ga A5 S g6 I 3k il 2 &/ 7

F 4 EGZIEIHRSEIE
Table 4 Continuous motion state data
e o s : kﬂigﬁ\/mg : /é%k:?}*'\/mg : /él%k:‘(i'\/mg
T IR Tk R Tk R
Jash 84 -34 64 -23 33 -28
51k -100 82 -116 99 -90 37
) =55 32 -48 37 -28 42 -22
20~30 m/min .
&1k -68 82 -102 122 -114 27
Ja sl 48 -32 44 -29 35 -34
51k -80 102 -112 82 -114 47
I=E3 84 -52 63 -38 50 -70
1k -118 148 -104 152 -108 125
40-50 m/min JE}?)J 70 -58 79 -53 97 -78
51k -125 136 -170 145 -135 142
Ja3h 70 -49 71 -52 92 -67
ik 110 114 -148 133 -180 144
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Fig.7 Continuous motion state change curve
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Table 5 Pressure gradient test data

RHE/m EX/m T Niﬂ *l’f)’f; :
2 266. 01 2 219.49 19. 224 0.971

2 246. 01 2 199. 89 19. 034 0. 847

2 226.01 2 180.29 18. 868 0. 846

2 209. 01 2 163.63 18. 727 0. 684

2 196. 01 2 150. 69 18. 639
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Fig. 9 Cross plot of bubble point with cable running in
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