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Development and application of the ultra high temperature and high

pressure rheometer
ZHAO Jiangang, WANG Xuezhu', WANG Qi, SHI Kai, HAN Tianfu, YANG Rui
(Beijing Institute of Exploration Engineering , Beijing 100083, China)

Abstract: With the development of energy exploration and deep exploration in China, there are more and more deep
wells, and the formation temperature and pressure are higher and higher. To ensure the stability of rheological
properties of drilling fluid under high temperature and high pressure is a prerequisite for safe drilling in deep wells. The
determination of rheological properties of drilling fluid under high temperature and high pressure is the most basic work
for evaluation and optimization of the drilling fluid system. With the support of the national major equipment and
mstrument development project of the Ministry of Science and Technology of China, the first ultra high temperature
and high pressure rheometer in China has been successfully developed by tackling the technical problems with the
pressure control system, temperature control system, shear rate control system, viscosity detection system, etc. The
instrument can measure the rheological properties of drilling fluid, completion fluid and fracturing fluid with high
precision under high temperature and high pressure, as well as low temperature and high pressure.

Key words: ultra high temperature and high pressure; low temperature and high pressure; drilling fluid; rheometer; deep

well drilling

0 37

AL A ERGEK N AE 485 0 40 A AR B IR L KR

TE Y AT K i R 2 R E R R & FUBR S W 42 v L R i 400~1500 m KR E N
I R R AT 5 F , B AN G 3R I 09 % 4R K, 1500 m K [ B i T A
B R M B v RO L BT R Y WEEREE R, B FHANKEEHIEEXZ —,

Wi B #
E€WA

BIEEE:

51 A&

:2020-11-04; &8 H#3:2021-01-30  DOI:10.12143/j.2tgc.2021.05.012
2 [ 5 T R 22 S D5 T e 00 0 0 0 155 T S 9 UL A2 (S B 0 4 B ™ Ak (4 5 - 2012Y Q050240)
EE® -

RN, 53, DU, 1969 4F A8, T2 AT, 0B 9 imn 9 TR, 100, ISl 0 R0 1 7 30 D0 sS85 D T A BF 2% A A T Tl ¥ O X2 B
% 29 5 ¥R T % 602 % , zhaojg@cugb.edu.cn.

EHZAT, Lo, BUWE, 1991 4R Az, Bly 38T AR U0, DA =458 H 00T K ¢ 0 AL 45 D i ) BIF i AR A T O U XA e e 29 45 R R 602
% ,1529861210@qq.com-

ORI, T T, T A R R R A BT S B ). B IR TR, 2021, 48(5) 1 83-87.

ZHAO Jiangang, WANG Xuezhu, WANG Qi, et al. Development and application of the ultra high temperature and high pressure rhe-
ometer[J]. Drilling Engineering, 2021,48(5) :83-87.



84 AR TR

202145 H

Hodr 709 % TR AKX . HEKE AR L, 3K
B 1 BT T XS 4B T VAR O AR P S e AR K R S U2 B
Y1 77 T B U5 (10 K B X DA Jas i) (o8 75 42 M 2
TR 8 — Z2 4[] 0 8 B TR 7K il R o T i 1)
KB o T e R Bl Rk 2 Al 4 T I 25 0 K BRI 11
P 5, 8 VR I I I B R D AR R A o L R
SR B WK R = AR PR E R WY, 5 — Jr T,
I IS R 68 R AR SR G W) I AR R 32 8] 1 R4
B A B G . RARAK G =R & R 55 T i
SR 5 K B [ A8 S VIR Y i, 2 TR T
TP Rl b AR Ll B BRI R BB AK A R
FVR + DB R o TROK N I Bl 3 7K DR 3 I, et B8 2
7o Sk R AT, VA JY Ui e R 3 %) S 5 G R el T K Y
B TR 2 e 5] 4 CH B B AR, 78 b [ g it
K3 1800 m /K PR Ak K R HE Zak 5 2.9 CM i gk £
DX 1 T R 25K T 0 °CH o [ P A el 5
B 2 W, Bl IF VB T AR MR G R s AL AR Bl R v
A I IR R b TR T 5 [ AR B ROCR B A T
FOFE R s R T R A o Al R R s S R
A4 3t 728 M I R oK T — AR A R 0L IR v T
FAR I 8 e 58 1 v P BB I AR A o o i R I R
Bl WU AR AR 0 PR 55 [ 2B T Mk B 5t Ll B
B F ) A v e e R U A A R N R
SR X A B T TR o s B S R A E  F 5E R
il 38 AP B AR B R A B T 3R [ A BE ) s
WHAEEZ L.

1 EnEREEMFARRTMNNHE

20134F 4 H , B F & KB AU 15 & & & 3
R R I R A RO A I R B AR 3R AR TE
KAMLE T A4 SR, H AR RO T & —Fh i
T B A AR AN, AT T AR A AL R AT
& REAE T I 5 R (320 °C) i (220 MPa) Al
IR (=10 °C) & He 45 140 N 5 1 0 o 22 1 i 2 3R
R EB I IR SR R AR ROK A M
KB B 2F B R SRR AR TR T 2, At [ 324
B ARATAH N [ A AL, SR AR O, T
AR Z2 W, WA TR 1 F 1 A1 s ity o 0 0 3 A3 4% 1)
M, 4 o T v Al VR 3 S B A 5 R o i
K Al T [ I B T A0 G B e AT A
1 IR R R AR A BOR S 5 AEr

e R R RN R 0 4 T R R v R T B L

s % 2 IR R T A e T e B RO AR A BEOR
MERIL, T H R A0 B4 358 7 8 G e e K B ke B g
LD R NS 8 £ 1 W SR e 5 NN U 2 )
Tt e i e P 00 2 Jfs S5 A ke 1 o 24 1 P9 F A i it
19 e 28 970 I A S8 4 S T 7 7 M AL o A5 AR T AT
R e UL o T O A A AT A A S R R A
1A RO RS B2 A HR

ASC g 2R T AD B0 30 ) 1l R 5 e 2 K 2l 2 e I vy
T T A S 52 AR A 22 fk O 78 P K AR PRI R
JEE v ORS BE I A BT T BHAORG BE I R R S S
SRARE AL B A0 B0 R B2 A2 A ARG AR 5 i 5L
TR, T8 R T R L Y 24 0 S-AAD B gy
BT RSB M . (AR R P U LA 1

Hlntt s

RER R3S
i s P00 s

YKBh A

1 HMENSERETE

Fig.1 The viscosity measurement principle
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Fig.2 Structural design of the high temperature and

high pressure resistance test chamber
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Fig.3 Appearance of the ultra high temperature and

high pressure rheometer
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Fig.4 System structure of the ultra high temperature

and high pressure rheometer
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Fig.5 Test results of the ultra high temperature and
high pressure drilling fluid rheometer at the same

pressure and different temperatures
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Fig.6 Comparison of test data between the UHTHP drill-

ing fluid rheometer and the similar foreign instruments
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Fig.7 Samples of the plugging gel
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Fig.8 Viscosity versus temperature curve of white oil

based drilling fluid with soil phase
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