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Evaluation of Heating Effect on the Horizontal Well in 35-2
Bohai Oilfield with Multiple Thermal Fluid Stimulation

SUN Fengrui, YAO Yuedong, LI Xiangfang, ZHANG Yi, DING Guanyang, ZOU Ming
(China University of Petroleum , Beijing 102249, China)

Abstract: Focusing on the heavy oil reservoir of 35-2 Bohai oilfield, based on the two phase
percolation theory, the calculation model of the heating radius distribution is established by using
the conformal transformation method. The effects of several parameters on heating efficiency are
studied. It is found that the temperature and the heating radius distribute along the well are “U”
typed. The calculation results of the heating radius calculated by the percolation mechanics
method are more precise than the reservoir engineering method. The parameter optimization
shows: the heating radius increases first then decreases with the increase of non-condensing gas
content; the heating radius keeps stable asthe steam injection speeds up; the heating radius
increases quickly first then slows down with the increase of steam injection volume. The model is
of great significance to the heating effect evaluation and productivity analysis.

Key words: thermal recovery of heavy oil; multiple thermal fluid stimulation; heating radius dis-

tribution; horizontal well; 35-2 of Bohai oil field

Z TLIR DRI 5 R olk S 3h 7 o R AR 8 % AR
BeJa 7 A R R R IR A (EE R N, CO,
R ZEVO M R A 2 o AT AR AR i 266 [)
AR 2 TR 7 MR T AR s AR R R 2o IR

Wi B :2016-10-17

R AT IR O i I 2 L G R R T L s 20 AV
FOPR I 7 AL s . b R 7R B R AR 35-2 9
HIHEAT T 22 J0 G A i 52 B O ELIRCR: 1 1] g
FERCR . H HTFE YA O T AR R AR VR ik B T 5T A

E£WA B RRHEE KL KA A H RS &7 (20112X05012—004)
TEE B PNER (1990—) 55 L BF 58 A L 2 2N 347 2R 3 O 1T B9 58 TAE . E-mail : 13126682711@163. com.,



6 Jb U AL T2 B o 4

2017 55 25 B

Z M Z U AR T e R FA X R R . R G ICR
TN A2 ST 525 2R FH I R T AR O k. B R B O
7 FEAE T M L AS R B W PR S B O 2 B R
LAY TR I 2 AR O B RN A AR oR A
.15 BBt Bom ek A T R IF 5K B R
PEATRR A A9 51 58 B 1 2 0 I IR & i K OF BETR AR
I SO A SO BCEARTE R, X A X R
JE RN AR W R A0 A R AT T W5 O S 6 i R
% 35-2 Wil H B31H JHER AR S B T 1704,

1 BEEENET

1.1 mEERRIER

B 3 = R JC RO s % K P B A R 3 37 fiE
77 s 2805 Z2 TUIA AR TE A B I ih 3 AR b s Z2 0T A
PARTE TN R G 0 AR s 22 IR S it 2k . 200
PR AR FARE 4 780 P A 0 AR 2= 5 BAGAL A T VR i
JEARTE
1.2 KERBEAYESHITEZESR

55 i KV foT B g B K Sy E D7 B 275 SOk
L10]. BB ~FAE T AR

WQ W, _ A, W
4 + i iyh, —i, dl(h’”+ 2) D

Horp
hy, = fx, b, + feo,heo, + fu,0he +2f n,00,(2)
xf n,0/Mu,o
—? fsz()/MHZ() TLfN2 /1\4,\12 + fcoz /Mc<)2
(3)
Ao dQ: S FLL IS [A] A [0] 3B = 5 B R, W dl O
TCBCK E  m W, Sy A I ) A EE 48 T A0 L )/ s
i KR kg /ssh, AR @ OTBON Z T IR A
TR K /K g, B o, 43 31 H 26 T8 44
AR M FZEIR N, I CO, 85 k] /kgs v, HIFRE
WL E s m/s 5 My, o My, Fl Mo, 539110 H, O N, Fl
CO, MM 7 F B s fu,0. fx, A feo, 23910 H, O,
N, #1 CO, Btk %0, iR kT kg p, L
MZEEE , MPa; p o Z AR R J) . MPa; x h 78
KT,
1.3 mMAFFERBET
X AR I — 28 32 L 0 1 R AR A 4
{=e"we” =pe” €Y
Ao My 43 50 R WAH— 435 5 5 vh S AR b s
HIEEAR om0 G BIBL0 08 ¢ BIAR A .
55 1 ot BomAk A

(
Th = 1e’

bs

S,

wr) (5)

P IACEAR s (S, ) 28 20 0L 1A 3K AT
T T BE S ms S, oA AT B 1A 10 2

2 HEKBLSR

OH K VB ¥ 510057 N B, IR 3 JF 46 i
(D)~ ) P SCHERL10 PRAK P By B2 R T
L ARk

@K J7 T B AL B S AR S B AR IR SCik (7
— 8 VRO PR A TR VR AR T ST E T — 1)
JCB A AR — T BOW R R T A
RIS &R . R T HOTBERR B N E,

QMR = (O Fn 2 5 T T B #4281
i B P ETT

OEALEO~Q . HEH N ok,

3 EHINA
3.1 REBIGIF

IR 35-2 S A B31H H A S Hn £ 1
FR .

xR EFXREFRSE MESHMRESH

Table 1 Basic injection, geological and fluid parameters
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Distribution of temperature and heated radius along the horizontal wellbore for cycle 1
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Fig. 2 Effect of the mass fraction of non-condensing gas the profiles of steam quality and heated radius along the wellbore
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Distribution of steam quality and heated radius under different injection rate
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Fig. 4 Distribution of steam quality and heated radius under different cyclic steam injection volume
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