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Study and Design of an Intelligent Downhole Throttle System
HE Ming-ge'” |LIN Li-jun® ,YIN Guo-fu* ,MA Fa-ming' ,CHEN Ji'
(1. Gas Production Eng. Research Inst. ,Southwest Oil & Gas Field Co. , PetroChina, Guanghan 618300, China;
2. School of Manufacturing Sci. and Eng. ,Sichuan Univ. ,Chengdu 610065 , China)

Abstract:In order to improve the traditional throttling technology and promote intelligent downhole throttling technology, many ad-

vanced technologies were adopted to build up an intelligent downhole choke system which can realize remote control and monitoring,

and a control algorithm for this system was designed. Various key techniques of the chock system were elaborated, such as electric con-

trol system design based on CAN bus technology, mechanical structure design based on CAD/CAE, downhole temperature and pressure

data collection and processing based on digital information technology and software design based on modular layering method. The con-

trol software and operation process of the practical system were tested and analyzed. The result demonstrated that the intelligent down-

hole throttle system has two main advantages of real-time monitoring and real-time remote control and throttling, which can provide e-

quipment supports for intelligent throttling technology. These methods have some reference for other researches in developments of intel-

ligent downhole tools.
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Fig. 1 Intelligent downhole throttling system
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Fig.2 Structure of downhole throttle
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Fig.3 Cooperation of cone valve
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Fig.4 Electrical control system

TEAZRGE, SR s (or AT P42 i S AR 4 ol /e
BL AR S PR AR P EOR A A SR AL Y B bR
(AT RLR 207 B T DR AR ) LSR5 s R AL
I —E e Uz 3, BIABOE I HARLE S, Al
HalE bR s, mALE RN S FioR. & AL
il A% ARERTE Y 4% I ) A% R HA L O, A A
Berbisd N PID Bk S8 i ALBRG Rl

AT BT A L AR AR G, ] RO R 1 R
e BT FELATLUIR 25 2 BRI 5 G 7 47 o) 552 R 7 f
T, 3 TR ARGR A S b AR BEfK-F, 0F HA
ARG T JEE R K JRE Ry AT R R R T A R A
(7)o e 5 TR RS AT 4 % WL ) R B A
i, AT T RERAR A GRS B BEAT 52 I Ak BRI i 2
T



154

PO A2 4l (R i)

545 %

]
SENFETIA BRI S s
H b T
= CAN —0—0 O— - LA~ HL
peeq _ L _ Pl p— I pd
SORQ, % |
SR DY TR0 @
TREy ) ks it

(PP

BHLEE |

ST )

5 ETF CAN B&pymyE =S

Fig.5 Location control model of motor based on CAN

2.2 EF CAD/CAE MRS EE T

CAD( computer aided design) 7 R il CAE ( com-
puter aided engineering ) BHi & J B BLAEAR E Z4H 24
BT BEASHE R 2 AT 4 R ZHCRAT T T
PR S A BT 430, R A RHIL A 5 1145
BT BB TR ARG e E
T CAD 1 CAE HORXHEEA T AR 45 AT 1 %1t
For#T I Ll iy CAD BRI R G454 E
AT T S5 A B0, 7R Rl s T &
Al CAE BRAEXFZFRA R RN 61T T #1153
1% AT AR R DL SR AR R 3555 O
T B 7007, A CAE J3 B 45 - A1 CAD R IE AN
AR BT, SR 5 R0, kg S 2 1 30 e A
SEA AR e G FREOR , B A& 6 Fion

z/
{ CAD %1} h

Tt | |

i
i |
J

A LR

\.
1 K
L
1/. . \\.\
EE7 S 7

iU

i
———— |
o |||
E
7

Ei kS

] ||
. e
Bl

W
/F:ﬂl\ NETIRN:

B 6 TiRsmEMIRITRE
Fig.6 Design flow of throttle structure
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Fig.7 Analysis of structure mechanics
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Fig.8 Fluid analysis of throttle
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Fig.9 Logical construction of system data
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Fig. 12 Control flow of intelligent throttling system
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