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Development and Application of Borehole Insulation Techniques for the
Development of Heavy QOil Production in the Dongxin Oilfield
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(1. School of Petroleum Engineering , China University of Petroleum (Huadong), Qingdao, Shan-
dong, 266580,China; 2. Dongxin Oil Production Plant, Shengli Oil field Company, Sinopec, Dongy-
ing, Shandong, 257094 ,China)

Abstract: Due to thermal loss and temperature drop during oil lifting in the wellbore, the viscosities of
heavy oil may increase rapidly and so will the lifting loads. Accordingly, it is important to develop effective
insulation techniques for borehole to enhance productivity of heavy oil. The Hansan mathematical model
for calculating the heavy oil wellbore temperature was established based on the theories of thermal trans-
mission, The wellbore temperature distribution in Well Y12X2X3 was calculated and analyzed. In addi-
tion, the liquid-producing capacity, the type and length of insulation tubing were analyzed and optimized as
main factors of wellbore temperature distribution. Reasonable wellbore heat preservation measures includ-
ed choosing insulated tubing which length with a length of 1,000 m and increasing the fluid volume from
11 m®/d to 20 m®/d. Field application showed that the wellbore temperature was enhanced from 20. 5 °C to
41.5 °C, and the viscosity of crude oil above a depth of 1,000 m was greatly reduced. Eventually, the flu-
idity of oil as well as the filling level of the rod pump were also increased while the pumping efficiency in-
creased by 47%. The results showed that the mathematical model for calculating the heavy oil wellbore
temperature could describe the wellbore temperature accurately and the resulting effective wellbore insula-
tion measures could be followed to enhance heavy oil productivity.

Key words: viscous crude oil; thermal loss; borehole; temperature distribution; thermal insulation tub-
ing; fluid withdrawal rate; Dongxin Oilfield

LRI » R H3 SR IR AN L AR AR 2 A
AR 45 0 25 B A8 It e 0 ot 288 152 349 o D inh 3
B X SRR AR TE — E R R T
TR MR AR AT A T 2052 2% A B A iy 14 )
A DA JZ AT BT 21045 T 2 i ) A e PR

At T BRI 2R rp 2 i - £ L B PR 3R A S i
HE TRCA) RO 5 3 JEE S e A A 7 R Y R AR
TON I L RE AR R U 23 77 H JRA) 5 7K 3 B Lo
JEEXOF - 0 B A S R 5 N 5 WA R A NS T R

LR T PR BT B o ph T e 28 R 0 it AR AU T
TR, FECLHEAERMES T . T S R
a7 2 TR /N HE A BE 7 4R R B = e L AT
FENRBEGE T ISR =SB H -1 il
FE BB E IS T — G B BUR  Bp2E 45 N g3

s BEA:2015-06-29; B B HHA:2015-11-25,
VEER N BAES (1970 B L A AL1993 £ 0 F 5

KPR MR IS L, 2000 FEFERRRKFLT)F =L
HEEMIE L LW LA B KNE B AL AR BATIFARK
R, RZAFIFARE R, E-mail:ccz2008@126. com,

EEWE: B A E X H R B e @4 54K IR 5 KK R
K EFH K45 :20112X05011-003) 8k ,




+ 80 - = H 45

® 5 R 2016 1 A

O] ey B ST UL E S R PR 2R DA T B P i L K
RIS T P R BIO0T S 06 ek B 52 i) 5K, A= 7 I 1]
XTI S 45 /0N » HLR RS 7 | B A 48 DR Ui
SERE T A A R R R . LA Ramey RS0
LA, R K. Sagar MY | A. R. Hansan"** f1 J. Ha-
goort S A\ I IR B W S AR A R AT TR
FIFERE R H 5%, K, AR
Hansan A1 C. S. Kabirt'#'* @ 37 7 153 o 6 7 5 44
0T PR AR S I T WL EE 2 A i L # L A T
JH G R A O R T . EAR & E T A ORI AN A3
IR R 7R A S S o PO ey =¥ R Bl 8
TR A A S B A T A AL s A X B 3l A= ™ i 4
Y A FE PR LR S B M i L

I BB T AR R B SR R 28 T B
WU AR E Y12X2X3 H 4], R
MIF IR 3 (1 Hansan RS0 2347 T 6
T 5 3 B - Utehs B2 0 A R0 5 5% 5 w3 - - 5 Uk
FEGRM A A K RS 3 WA R AT 1L
A 2l AR BE AN [R] o) O i o 487 6T 1 1 3
T 5 P W B AN (] 7 8 %o I 1) I 3R PRI RR »
XEAR ST AR T A $2 0 T s - iR
1) T A

1 AR i s

1.1 WERET

RIS 1 I I DA 7= A 75 2) R A
BRI R N — HERS AL B K PEFR M2 21 b
JZ B AL — AR RS AL A B IR T )
AL 3) BRI LA B 3128 A BT 20 504, O B3
PRMERURBE R ) BT ARh5 4) 2008 1 )2 S PR AL
WG IT ) (72 4k 5 5) FFRE g 8 f] B 5 6) - A
IAREGEAE RO R B 5T 2 &) — 306 7) M2 5

il B L PR AR AL R AR B C R

BT UL ARG T A T B DT AR

ol R e @
Ko T A RRARIR I, C s = Ry IR 3L S5 5 1L
FAHER  m e HE LG KT/ (kg » °C)5Q TR
PR 5 b 2 A A R i, W50 S TR, S BRI 0
H 905 g AT Ry E BB SE FR B o S A
m/s;Cy NEEH7E# 2 EG p W), Pa,

L2 #EERTE

F 1 K Y R A EE [a] (1) i PABH AL 5 T 45 P9 BE X
TR FREBE A T IR PR G B S S A AR
FH & T AGABH AT K P A T A BH L I 21 7K e 24
HIVEE [R] B K BE A 25 G AR TR Rk S A RH i £
.80

K. = (R, +Rup +Re+Roy + Re) ' =
ln<}7%:)L 1 L1r1<:f:>L1n<’%‘))

" 2Aem

(2)
A Ky S B0 K e PR RE (] 567 4 B il A Y 25
BAEMEEL W/ (m» C) 3R, R ilAs PUBEXT It 4 i
FH., (m + “C) /W3 R A B FAMABH, (m » C)/W;
R AT i SR S A BH , (m» C) /W3 R
EEFHIEH, (m » C)/W; R WK JEA T IAIAEH
(m * °C)/Wiro HIMEIME s ms v I NAE, m;r
REEIME  mra HEE NR, msn, HKTEH PR,
m; i SRR AR W/ (o« O she RERZENT
AR W/ (m* « O s h, AR R I R AL
W/ ('« C) A NEBBEFIAEL W/ (m « O shian
FIKPEIA IR EL, W/ (m o« °C) 5 A, A7 A BE T2 30
ZHLW/(m - C),

Ky MR R R 2R, )BT
RS T B B A BT A I R . R B
LERXT RN Ky SR AR, e K 2o iR
P

B T2 FRABC TR SRS B
PR2s KB R /D Ui AR PR 40 2 Rt B4 R 3
a5 BRI SR TR B DA In A 25 K B (Bt P Ao 2 R
SEPRBNE T A ED o B A R W R 3 B & B
AL G FEANR] AL PR E AN AH [R] 5 AT B R
iRA 2. B 1 WAREIE Y12X2X3 HH-H 5
BOREREI(L, B R EEmEE AN RAHR . E
ERE S IAMUKIEIA T Ly B AL A H5Th & it iR
XA IR THIAE BE T 30 I 28 AR AL 3 B4 RE A
FKIEIR T30 Ly Bt 1) 1 P00 335 T 45 I 1R 0] It A%
TS RE I R S SR A B RE S ORI K U
WP,

LysLy F Ly BUAEAEREC K, K, F K 13t

=W
1 1“(%) 1“(:*]) 1

KL] - anlohc + ZTEAC;L\‘ + ZTfllccm

|

2mrihi | 2 | 270 (he TR 27

(3)



F 44 K5 1 BARR 5. R b @A b 2591 I B 2R 8 AT ALY X I < 81 -

ti s
L LAGH— s
Hitg
v i | @* YA4SE R
| | s
L,
r— TR/l
Lﬁ:* — AR
ol

1 Y1I2X2X3 #HERETRE
Fig. 1 Wellbore intervals of Well Y12X2X3
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Table 1 Heat transfer coefficients of different intervals in Well Y12X2X3
Jhp 7 /m MEERE SRR %&*ﬁﬁﬂ“%ﬂ%ﬁ/ ?E%&W%Xﬁfﬁ%ﬂ%@ﬁ/ USRS TS0
(Wem™teC™1) (Wem™2+°C™1) (Wem™2+C™1) (Wem1eC™D)
Ls 0~2 000. 00 2.91 0.09 0. 35
L 2 000. 00~2 150. 00 2.91 0.9 0. 35
L, 2 150. 00~2 236. 00 2.91 0.8 0. 35
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30 000 - Table 2 The production parameters of 3 wells in the Dongxin
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Fig, 2 Viscosity-temperature curves of heavy oil in Well Y12X2X3
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temperature gradient curve
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Fig. 4 Wellhead temperatures with deployment of insulation tub-

ing with insulation performances at five different levels
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