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Research on design of a new measurement tool for bottom hole parameters
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Abstract: Silicon on Insulator is a new electronic material. In Russia a new measurement tool for bottom hole
parameters has been developed using the SOI technology. The tool has such advantages as thermal stability, radiation
resistance, high accuracy, good sensitivity and high reliability. It is suggested that we attach importance to the tool,
and explore and study it.
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Fig.1 Principle of the inclinometer
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Fig.2 Test table for the inclinometer

PUB AR 2l & 48 (8 SO MR R S5 S5 Q.
T00Ff o {11 56 22 DLIAL 317

FARFEVER

T X 45 58, K 100 mm, % FF 4 mm, & &
0.5 mm,

Y K10 mm, JiE 5 g,

PR Bk P & AR 4% . T3102,N018544

IR :C1-76,No0645582.,

I 2l 5K 2l R B 2R G2 ol S REAR 2B Dy TI9B
0.08,2000 [ ,

MU IR 3 2 48 (5 XOMERES B Q S T 1 a (H 1Y)
KR E 4.

3 WWFEREIEITE
L3 0 A3 5 0 0 6 0 - B 2

F1 AREMARBEISEXBRIRSFSHHIREE UNXREE

Table 1 Frequency “f” vs tuning fork output voltage “U” at different inclinations

a=0" a=2" a=4" a=6" a=8’
J/Hz U/mV //Hz U/mV J/Hz U/mV f/Hz U/mV f/Hz U/mV
52 12 52 11 52.3 15 52.7 13 52.8 11
53 18 53 14 53.2 18 53.7 15 53.5 14
53.8 20 o4 18 54.8 28 54.88 22 54.4 17
54.6 24 55.2 26 55.8 38 55.77 28 55.6 18
55.8 41 56.4 3 56.5 43 56.5 32 56.7 19
56.4 138 57.1 24 57.3 34 57.2 28 58 16
56.7 86 58.1 19 57.9 23 57.8 20 58.9 11
57.1 45 58.6 13 58.8 14 58.7 12
57.7 26
58.2 19
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Table 2 Characteristic parameter “Q ” of the mechanical

vibration system (tuning fork) vs inclination “a”
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Fig.3 Frequency of the mechanical vibration system (tuning
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fork) vs characteristic parameter “Q ” and inclination “«
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Fig.4 Curve of characteristic parameter “Q” of
the mechanical vibration system (tuning fork)

vs inclination “a
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Fig.5 Instrument for measurement of bottom hole

drilling fluid pressure
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Fig.6 Framework of design and calculation for the

drilling fluid pressure measurement instrument
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Table 3 Data of frequency “f” vs output voltage “U” at different pressure

P=0.10 MPa P=0.15 MPa P=0.20 MPa P=0.25 MPa P=0.30 MPa

//Hz U/mV f/Hz U/mV //Hz U/mV f/Hz U/mV //Hz U/mV
26.5 10 26.6 10 26.8 10 26.1 7 26.3 6
26.9 15 27.1 15 27.3 18 26.5 8 26.9 7
27.2 20 27.4 30 27.4 28 26.9 10 27.1 8
27.4 35 27.6 65 27.6 41 27.2 15 27.4 11
27.6 78 28.1 30 28.0 31 27.4 20 27.7 13
28.0 36 28.4 20 28.4 16 27.7 28 28.0 14
28.3 20 28.6 15 28.8 9 27.9 20 28.4 3
28.5 15 28.9 12 28.2 16 28.9 13
28.9 6 29.4 8
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Fig.7 Curve of output voltage “U” of the tuning fork

system vs frequency “f” at different pressure
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Community Edition 55 F 52 LAY .

WE 5T 25 RS 6] FH R 5 4 4%, 0 TP b 25 3
S FRHBEEERSHR QM , AT I EIF2 i Q
(U5 UXZWEAE . X AT, &2
U A 45 A R T B W0 46 BH 19 CSV SCHE . 0 46 4L
it NI A AN AR A bR R ) PAE A SE AR U
B, b P& 25 R S5 4 U () B9 AL T8 b B

B AL AR FE AR T 0 S, B IE A B i AR
JF R H i) CSV 3

N YRR P iz Y B, X TR R 4R A
Sk, JEUEH U 9 550> 30,

27 0 PR AR Ty b HE A AN 2 48 A A
201

4 Wit 52N
GRS/ ey v/ SR (S U AR 7R o 1 9

(1)SOTTCAF BAT 2 Az o 28 /N e 8 38 RO /)N
R R R D AR AR LR R I PR I AR
SOTEARTE & B B 7 & 18 AR TR /RS Fe a8 15 It
i R R B R L R T A R BROPLAR (MEEMS) DL O
A A 45 07 T E A BB, Bl PR A A 2
21 AL B B T EOR T U —AURET R O TR
B R AG DN B AR T Brise it b BAT S 250 PR o

(2) 48 % W i T A9 K B b ok A A 2
i s e PR Dk o R 2R AR U B A | g A
B A 45 K b R % b B T OT A 02 SOTH AR
S8 BHY , T ELGE T H A ST A AR R I K AR ROk
T B8 B AR S MLBRR 30 &R Geon i, MO R E
PE=>300 “CHIR &5 A9 48 5T BE 1, BAT R v i) R 8
JERATSEE . AR PR RE S AR, D HORS B A

(3) k% o e T A A AR B9 T AR JRUEE - X A
JIR I T 252 A b R R P A AILBOIR 8l &R S A —
A~ B TTHE T A T T 2> S B0 g BT IR SR A
HR 2 19 75 — A BRI Y IR sh R R AR, S EOHL AR
Rsh RGMBE A URIERES B QIE T . ]
PUFI T SEAURR e 31 580X 4> 2k 25 4R 8l 22 GEAH A
Pl TEZ B TERES M QM BUE .. k=
B QR E H S P IR T2 S8 C & , vk 10 )
TE AR TN IS T 2SRRI . X2 — MR

(4) 1 B ASC 25 09 PAARRE PR 4F PTHR 3 BE T 3 RS
JE v SRR G AN AT SR e R — AR R B 2 A AR
AR R IR S BN T B ER R E B A T
PSR T8 o A TSR B LA T R S A7 A ) e
BT X Fof 26 Y ) ARG I T B, LA 3 8 H A 3R T
TRV B I TR A 3 A AT SR AR

% % 3Lk (References) :

(1] WIARSR sk, A A, 55 IR A O B RO R [M ] 3L
o b R 2 A 2018,
HU Yule, ZHANG Hui, WANG Wenshi, et.al. Key Technolo-
gies in Deep Core drilling [M]. Wuhan: China University of
Geosciences Press, 2018.

[2] RPfEH, Eum, el e, 5 Wl a o/ R 5E M IM]. L
A M AT, 2014
ZHU Hengyin, WANG Qiang, YANG Kaihua, et al. Deep
Core Drilling Technology and Management[ M ]. Beijing: Geo-
logical Publishing House, 2014.

[3] RMHML, 9, b R, 55 | TR0 b T Al 48 4 WA Sk W5 5 i ]
(ML B o [ 3 o R 2 ) At , 2014,
ZHU Hengying, WANGQiang, YANG Zhan, et al. Research



55055 24

7 RS RIS 2 B0H RS I T B B AT oY 7

(4]

(5]

(6]

[7]

(8]

(9]

[10]

and Application of Diamond Bit for Deep Geological Drilling
[M]. Wuhan: China University of Geosciences Press, 2014 .

Mopukosuu B.H. Crpyxrypsr Kpemuunit na uzosnsitope—HoBsbrit
MaTepuajl MUKpPO3JeKTpoHuku [J].

TexHuku, 1998(2).

Mareprasbl 3J1eKTPOHHON
B.H. Ecayaenko, H.B. Ecayinenko, I'.E. Cynakosa. Crnocod
n3MepeHHst faBiieHust OypoBoro pacTBopa B ckBaxkuue. No 2737901
[P]. Poccuiickast ®epepanusi, CIIKE21B 47/06. / No2020103505;
3asiBil. 27.01.2020; ony6u. 04.12.2020, Brosi. No34.

B.H. Ecaysienxo, H.B. Ecaysienxo, M.B. ITassosa. ¥ cTpoiicTBo
ILJIsI U3MEPeHHUsl JaBjeHusi OypoBOro pactBopa B ckBaxcuHe. No
2726723 [P]. Poccuiickass ®enepauusi, CIIKE21B 47/06./
No2019144394 ; zasiir. 24.12.2019, onyou. 15.07.2020, Biosr. No20.
B.H.Ecaynenko. TeseperysiupoBanue 3a60HHBIX MapnMeTPOB MPH
Gypenun rayGokux ckpaxkuH [M]. Poccus, r. AcTpaxab:
ManatenbctBo, ACTPaxXHHCKHI TOCYLaPCTBEHHBIH TEXHUUYECKUIT
yuusepcurer, 2015.

B.H.Ecaynenko, H,B.Ecayneko. HacTHble paTunku B OypeHUH
[M]. Poccusi, r. Actpaxanb: HMamaresbctBo, AcTpaxHHCKHE
rocyfapcTBEHHBIH TeXHUUecKnit yHuBepcuret, 2012.

B. H. Ecaysnenko, H, B. Ecaymseko. AspomnHamMuueckue
H3MepPUTEJIbHbIE MpPeobpazoBaTesy IJisl TeJeMEeTPUH 3a00HHbIX
napameupos npu oypernn cksaxunbi[ M ]. Poccusi, r.ActpaxaHb:
HsznarenbctBo, AcCTpaXMHCKHI TOCYLAaPCTBEHHbBIH TEXHUYECKHUI
yuusepcuter, 2010.

B.H.Ecaynenko, H.B.Ecaynenko. Mexannueckne u3aMepuueckne
npeotpasoBaTesy IJIsl CHCTEM TeJeMeTPUHU 3a00iHBIX TapaMeTPoB

[J]. AsromaTHsaiusi, TejeMexXaHU3aUUs M CBA3b B HeTsHO#

npombinentocty, 2009(7):4-7.

(11]

[12]

[13]

[14]

(16]

[17]

B.H.Ecaynenko, A.M. Hertsapesa, H.B.Ecaysuenko. ¥ ctpoiicTo
IJIs1 U3MEPEHUST 3CHUTHOTO yryla HCKPUBJICHHUST CTBOJIA CKBAXKHUHDI.
No 2285797[ P]. Poccuiickass ®enepanusi. MITK E21B47/022.
ony6.1.20.10.2006.B10s1.No29.

B.H.Ecaysienko, A.M. Herrsipea, H.B.Ecaysenko. ¥crpoiictso
JLJ151 U3MEPEHUST 3CHUTHOTO yTJyla HCKPUBJICHHUST CTBOJIA CKBAXKHUHBI.
No 2349750[ P ]. Poccuiickass ®enepanusi. MITK E21B47/022.
ony6.1.20.03.2009.B10J1.No8.

B.H.Ecaysnenko, A.M. Hertspesa, H.B.Ecaysnenko. ¥ ctpoiicto
NI M3MepeHust TemmepaTypnl Bekpaxkmue. No 2381361 [P].
Poccuiickas Oepepauusi. MITK E21B47/06.0ny6:1.10.02.2010.
Bros.No4.

B.H.Ecaysnenko, A.M. Hertsipesa, H.B.Ecaysenko. ¥ crpoiictso
IJIsL ONpeJeJIeHUs] MapaMeTpoB MCKPUBJIEHHS B CKBakuHe. NO
2468201 [P]. Poccuiickasi ®emepauusi. MITK E21B4706.
ony6s.27.11.2012.Bros.No33.

[lepuenko M.A. JlaTuuk a3uMyTa UCKPUBJIEHUS] CKBa>KUHBI[ J].
Apromaruszauusi, TejeMeXaHW3alMs KM CBiI3b B HeDTIHON
npombimennoctn, 2011(7):2-3.

Hlesyenko M.A. Mmuranuonnass MoJeab KOMOHHHPOBAHHOTO
KaHaJla CBSI3H JLJISI TeJIeMeTPUH 3a00HHBIX [apaMeTpPoB B Mpolecce
Gypenust ckpaskunbl[ J . 4-ast Bcepocc.uayu.—npaxt.koud., 2013
(11):136-138.

MeBuenko M. A. IlpumeHeHue CTPYHHBIX BJIEMEHTOB JJIst
KOMMYTaIHH JaTYNKOB CKBaXK MHHOI TEJIEMETPHUCCKONH CHCTEMBI

[J]. Hedprauoe xozsiictBo, 2013(11):124-126.

(m# FE)



