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Abstract

Horizontal well was an effective technology to improve the production in oil wells. In Girasol
heavy oilfield of Mansarovar Energy Colombia Ltd, the length of horizontal section is over 600 m.
When the conventional steam injection technology was used, the effective operation radius of
steam injection was only at the heel of horizontal well, thus 2/3 of the horizontal section could not
be effectively heated. Therefore the effective reserves' producing was low in the oilfield and the
effect of oilfield development was influenced. For this reason, a double tube pulse steam injection
technology was introduced in Gireasol Oilfield, and downhole steam distribution device and
double tube pulse steam injection tubing string were used for steam injection from heel and toe
simultaneously of the horizontal well for the realization of even steam injection and even distri-
bution of oil production. This technology has applied in Girasol, Abarco and Under River oilfields,
good results are all achieved. It has good promotion value and application prospects in steam in-
jection of long horizontal wells.
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Girasol Vi Hi#% )2 EENEE = RUGHSE - Wi GO AR A, s PR 410 m, “PHIFLRE
27.2%, FBIER 712 mD, BE EETEATE. SEBgE. mmad FEMEE A 5000~6000
mPa-s. ZiH H 2008 5 IERFBENFML I A&, A2 BT REYR 28 5] 55 — AN KBRS B 7K1 5 & B4 8 i gl FH
2. Girasol ;i HC/K RS HFHITR

AR, AFIERRERET, BT AR ER KT B K AW A /N 1]. RYE Girasol i HEL
PHO5-Hz04 H64FAias B, N, SR XEREKTFHAFIFE, KPBA THMMEERX, %
VRSN, BACVFBORIRE O R 32k, FEARRNZH, BA KB AEF HIH 52 #U™ B A,
RS T Girasol il FH Kk 600 m (I7KFH:, AR EAKCFH R IR . TR SBRRAR, AR b
LR IERCRAN, G H R s AR . HarXECR B HA 5.09%, 1k & #i g%
A 26.7%, AKFHEKIFBCHF=ME R 0.004 t, ™ HELIFFRBE.
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KUE KIS BUARAE Girasol vl F HIHF 50 M
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Figure 1. The structure of pulse even steam injection tubing string
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2015 4F, XWMEEUR A | FE Girasol i H PHO3-HZ11 33647 T Bkrb 8RN SR E . ZHFRKE
SR AUIB /NE, KFERKEN 660m, DT 7 NEH. HASEILE 1.

Table 1. The basic parameters of Well PH03-HZ11
F 1. PHO3-HZ11 FHEAXSH

EZ000R  EE PR it )2 ffZ MRS EHRE ERB ER R

fRRREm SRR ) pe AEC BERmD  AW-m-C)) kg CY) KREm dA/edY) K

427 4.5 4.48 433 400 22 2500 660 196 20
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Figure 2. The distribution of temperature field of single point steam injection from heel
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Table 2. The result of pulse tube optimzation (the pore type corresponds to different apertures)
= 2. A ERUERFLRE SN AEMNFLE)

G5 51 LIRS 15 2 FLEIR B RS B fUREEA BT 2 SLIREEA
1 3 1 9 4 1
2 3 2 10 4 1
3 3 2 11 4 2
4 3 2 12 5 0
5 4 0 13 5 1
6 4 0 14 5 2
7 4 1 15 6 2
8 4 1 16 12 0

Figure 3. The distribution of temperature field after the optimization of multi-point steam injection
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Table 3. The status of production both before and after pulse steam injection in Well PH03-HZ1
# 3. PHO3-HZ11 FRAER AR E =B R &

HIIEE-H) JARAE IR H=ihE Hirm k& ARFEANE/m’
2015-06 7 98.78 13933 311526
2015-07 7 148.92 876.25
2015-08 7 549.78 1282.87
2015-09 7 602.39 469.23
2015-10 7 329.90 235.64
2015-11 8 135.49 736.10 309432
2015-12 8 246.87 1222.18
2016-01 8 615.27 645.27
2016-02 8 671.57 395.38
2016-03 8 468.95 264.27
2016-04 8 449.91 230.71
2016-05 8 410.04 250.16
2016-06 8 384.15 325.10
2016-07 8 392.78 279.89
2016-08 8 246.05 169.20

1% L2 HARTE Girasol. Abarco VA Under river i %5 4 O/KFH8E4T TRIGRH , WHUS 7845
PRI AROR . BRI B BN 4.93 t, BINT 62%; f/MEN 0.96t, BEIN T 13.7%.
P85 s FE A R U B 808 t.
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