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Study on the Downhole Influence Factors of Radio

Frequency Identification Technology
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Abstract: Compared with the conventional control method of measuring differential pressure or pitch-
ing, the radio frequency identification technology is flexible,and drilling fluid displacement and borehole di-
ameter can be maintained constant during the operation process. However,due to the complexity of down-
hole conditions,electromagnetic interference affects the stability of a radio frequency identification system
in practical application. In order to solve this problem, the electromagnetic influence of radio frequency i-
dentification in the underground environment was carried out. Through analysis, it was determined that
downhole metal and different types of drilling fluid were the main factors of influence or interference. Ac-
cording to the working environment and structure characteristics of radio frequency control system, the fi-
nite element simulation model of electromagnetic environment was established t,the influence degree and
variation rule of downhole metal environment and different types of drilling fluid were analyzed and verified
by means of lab test. The simulation results showed that the eddy current effect of downhole metal de-
creased as the space of the antenna and the casing of downhole tools increased,and the influence of drilling
fluid would increase with its electro-conductibility increasing. Therefore,the space between the antenna and
the inner wall of downhole tool casing should be increased properly during the design of downhole tools.
The influence of drilling fluids could be solved by control circuit optimization.
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Fig. 1 Schematic diagram of RFID downhole communi-

cation system
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Fig. 2 Generation mechanism of eddy currents on down-

hole instrument casing
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Fig. 3 Schematic diagram ofan RFID Downhole antenna
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Fig. 4 Longitudinal profile of hollow solenoid with current
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Fig. 5 Distribution curve of magnetic field intensi-
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Fig. 6 Equivalent diagram of the RFID antennae structure
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Fig. 9 Distribution curve of magnetic field intensity
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Fig. 10 Magnetic lines distribution of downhole antennae
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Fig. 11 Simulation influence curve of magnetic field intensi-

ty on different distances between downhole antennae

and tool casing

B 11 AT U 5 RSS2 i K&
Vi 7 50 B ) 2 AR A 5 i A 1) 094 O G i A
AR /N HLRE Wi A Al S5 5 0 0 ) A

3.2.3 4RI AT

K e AL TR e (3 870 U Y R A (] 1 v BH R A
AR R 5%, 0] LB 8L RFID R K 26 76 A [R) 4 91
WO BRI DL . 25 BB IR F 1 52 W AL
PRSI PR T 005 2, SR 1 1 40 0k K Al 9k
B 15 S (80 6 JBE K TR 5 20 D0 HE K HE B
WG A 2 5 J50 (100 26 JBi 7K 5D 55 4 i A [
AR AT O L SRR S HOL R 1, F R
VAU 2 a3 R K BB SRy G A ) B A
SR T EUE R T 1L 0L B I W BT S R T
B R DL B O R TR A O R R AR R
Wi o DRI AR X S AR AR I 1. 0 R 5 RO SRR
.



% 46 K% 2 #

B R T AR B Yo B E AR . 67 -

R1 HEBREESH

Table 1 Electromagnetic parameters of simulation solution
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Table 2 Parameters of ground test sleeves
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Fig. 12 Influence of different distances between tool casing

and downhole antennae on magnetic field intensity

R 2R HL R 5 K 2k P B 150 B A I A 26 56
F B, AT DL R 2k AR b R R AR R 2 N B G
AR, mE 12 AT UEH . D FREBRALE
BN, RE R HRBWE/N, ULIH T T HANT 4 8 IR
LA FE MR T R 2k HL IR (P 3 R 5 ) 1Y) 2 A
Fi DM T T H 4852 W EE S T R4l R
B, 4 iR T X DK 4 e JER N S W 3 R ) 1 5 i)
BTN R IS5 S 5 0 B HIAT

A A vl A B, R A B /), RFID K 26
PR 1 S e B 1 55 30 %0 A b L BE & 4 il RFID
RGEXLIEH T/E, WK, 7E#& 3 RFID T T.H
B, 038 3 K RFID K2k 5 T HAh 5 Py BE (14 (8] BE
PIFIIE RFID RSk E TAE.

4.2 HABRWILLE

VRO BT 4 Fhol 50 % W, o REFID R kit
A& REE W, I8 I8 23 RN 3 78 6 R 50 1A T, K2k
P ity 422 A0 30 3 A 2% 00 A5 AN TR 06 VS W R I R
LRI L N A AT ER K Ol 315. 56 pH L K BEAE R
S 319.35 pH. 1 5 A 320. 62 pH.2 5 50k
320.29 uH,

i 286 495 2R AT AN [) 288 AL RO R 4k r Y
SR /)N 5 B Ve VAR P, S5 R /N, o R 2k L SR Y B T
BTN

B 2 B X REID & 4t W4 37 o 5 1 5% Wi G
P R AH AR i AR R AL i g i 2 h RFID
RGO BE WS T AE 20 v B i A 2 A i 3



. 68 s izl 4k

Fe1 P )18 % 3 A

ZE| R . I, @ BT REID T 42 il &
GERE 1 IS0 LA T AR R kb £ 5 A DN B
S, LR R REFID B R R 48 AR f T a1

o nlb %@D(

D #4lE RFID K T H 09 45 1 R 20 L i T

VERREE , @57 1 RFID H N RGeHL #h 7 HAAL, ff 5

SR 5 THE A RAW) G Rk T 5 AR IE
k.

2) N T REEJE M7 B R & 52 i RFID
HTNRGEHEBIERYEERNER, THINEHEE ST
R R B TR] I A A Xof IR R PN 3 1Y) R el /D TR
WA ¥ RFID 8 T H LA 25 44 1), 7 i 4 K
KE5 T H A58 Py RE [a] B A o7 Xk 0t/ 4 Jm 8 it 1)

LA

3) BB, B 5 RN A X RFID JF
T AR GE R RE Y R R R R AT 25 ) (ELER R

ARV RFID 1 48 i R G0 6 4B, m] DL 2o

VNN 3 N A L R R /N B B ) DRIE B
4 TAER AT SE 1

4) @i #AT RFID I F 2GS EH I THT

(1R 5% W) R 28 43 A T R AT 8 U RO Bl R

& % x #t

References

(1] BB, T8k, gk, %, RFID 23 F T AP 0] 4
WML, 2013,41(5) :25-28, 32.

GUANG Xinjun, WANG Minsheng., YE Haichao, et al. Appli-
cation of RFID in downhole tools[]J]. China Petroleum Machin-
ery,2013,41(5):25-28,32.

[2] SNIDER P M,DOIG T. RFID actuation of self-powered down-
hole tools[ R]. SPE 113842,2008.

[3] LAIRD T, GONZALEZ L, VALVERDE E, et al. RFID pro-
vides multiple on-demand activation/deactivation reliability to
underreaming[ R]. SPE 146033,2011.

[4] SAMPAIO J H B Jr,PLACIDO J C R,FERREIRA S N. Using

[5]

(6]

7]

[8]

9]

[1o]

[11]

radio frequency identification electronic chips to effectively con-
trol the elements of the drillstring[ R]. SPE 49203,1998.
TOUGH ] M, MASON J.BIEDERMANN R B, et al. Radio
frequency identification of remotely operated horizontal frac
[R]. SPE 143940,2011.

ZE L HUOO L U7 TG RN B ARTE Z B R
ZETH A B AR L. A ih A 242 R, 2013, 41 (3) - 123~
126.

QIN Jinli, DAT Wenchao, WAN Xuefeng, et al. Application of
radio frequency identification in multistage fracturing sleeve
tools[ ] ]. Petroleum Drilling Techniques, 2013, 41 (3): 123 -
126.

T ST RFID B TRI i k4 il R g
AR RHE R, 2013,

MAO Bo. The design and implementation of deep well oilfield

59D, K

water injection control system based on RFID[ D]. Wuhan:
Huazhong University of Science and Technology,2013.
AT RFID 764 R8P i B B R F 5 (D], 35 8 b [ 3
KA (HEFR) ,2013.
ZHANG Zhe. Basic research on application of RFID in intelli-
gent well [D]. Qingdao: China University of Petroleum ( Hua-
dong),2013.
WREL 2 A, I EIRLRAE A L R 3% o B S 05 B L) ). RN e T
A B 2 e CEARBR 0 , 2013, 28 (1) :100-104,
CHEN Hong, HOU Guodong. Analysis and simulation of mag-
netic field of a long straight solenoid[ J]. Journal of Zhengzhou
University of Light Industry (Natural Science Edition), 2013,
28(1):100-104.
W ZE. 5T RFID £ AR 03I BiAG By w8 a8 32 R il 5
LHLD]. BB AR R, 2015.
XIE Yajun. Design and implementation of deep well while-
drilling blowout preventer control system based on RFID
[D]. Wuhan: Huazhong University of Science and Technolo-
gy,2015.
(UAMERSRID (<< | UL SN o B/vt2 4 7 AP i S o A K
AL AMAEHEHEA ,2014,42(6) :102-105.
NI Weining, LIU Jianhua, ZHANG Wei, et al. The control
technology of downhole tools based on radio frequency identifi-

cation[ J . Petroleum Dirilling Techniques .2014,42(6) :102-105.

[m# ALF]



