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Drilling Fluid Technology for Horizontal Wells in Ecuador Tambococha Oilfield
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Abstract: The borehole wall sloughing easily happens during drilling due to the unconsolidated formation with
micro-fracture development in Tambococha Oilfield, Ecuador. The target stratum is characterized by high porosity and
high permeability, causing reservoir damage. For this reason, with polyalcohol XCS-IIT and emulsified paraffin G325
as the main agents, accompanied by optimized eco-friendly agents, water-base drilling fluid that would provide strong
reservoir protection during plugging were studied. The drilling fluid utilized the synergistic plugging effect of
emulsified droplets, cloud point effect, micron particles and rigid particles to reduce the oil-water interfacial tension. It
prevented the drilling fluid from entering the formation, finally achieving anti-collapse plugging and reservoir
protection. Laboratory experiments showed that the drilling fluid had strong inhibitory properties, reducing the linear
expansion of cuttings by 64.8% compared with that in clean water. The plugging performance was good, and its particle
size distribution was consistent with the ideal filling curve. The damage to the reservoir was minor with an average
damage rate of 10.25% to the cores of Layer U in the Napo Formation. The drilling fluid was eco-friendly, and the
content of heavy metals met the standards for sewage discharge. The drilling fluid system was successfully applied to
15 horizontal wells in Tambochocha Oilfield, achieving good wellbore stability and smooth tripping. The average daily
crude oil output of a single well exceeded 300 t, which was nearly 90% higher than that of offset wells. Such envi-
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ronmental indicators as waste drilling fluid and drilling cuttings met the requirements of EPA1311 discharge standards.
The research results showed that the water-base drilling fluid could meet the rate of penetration (ROP) improvement
and reservoir protection requirements of horizontal wells in Tambococha Oilfield, Ecuador.

Key words: horizontal well; drilling fluid; wellbore stability; reservoir protection; Tambococha Oilfield; Ecuador
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Table 1

Linear expansion of shale in different polyalcohol solutions

LMK R/ (mmeh )

Iha=s e JkE, %
20 min 1h 2h 4h 8h
1 K 0.70 1.03 1.43 1.93 2.55
2 PGSC-1 3 0.48 0.78 1.05 1.42 1.83
3 XCs-I 3 0.30 0.55 0.78 1.12 1.53
4 RN E400 3 0.55 0.80 135 1.80 2.35
5 R 26000 3 0.50 0.85 1.17 1.63 2.16
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Table 2 Basic properties of AKUA drilling fluid

#] J1/Pa
WE 25 Tl Fh /s APIIELHE/mL  BAPEEEEE/(mPa-s ) B 71/Pa
wYl 24)
R 45~70 5~7 15~25 10~25 2~4 4~10
100 °C/16 h 35~55 3~5 10~20 7~18 1~3 2~8

T BT B 91.05~1.25 kg/L.
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Table 3 Test results of core flowback

HOHS FURBIER/mD A BE A /mD FER T J1/MPa SHER:J3/MPa HOOIER, % S HE 8] /min
1# 735.58 643.72 0.15 0.17 12.49 30
24 793.33 720.23 0.14 0.15 9.21 30
34 814.86 741.02 0.11 0.12 9.06 30
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Table 4 Test results of well site waste drilling fluids

S8 pHfE  HL5:%/(pS-em™)

[ B F A ik (mg L)

F4JE R/ (mgL")

GG A /AN < ¥

R R (mg L) M/ (mg L")

HehnifE  5.0~9.0 <2500 <1700 <120 <20 <50 <0.5 <1.0 <0.5
Kk 8.4 295 527.58 13.88 0.06 03 015 04 0.1
x5 UBHHERIELER
Table 5 Test results of well site drilling cuttings

, . ERJR R (mg L)
ZH pH{E S/ (uS-cm ) B/ (mg L)
Nl i H S
Helhr 6.0~9.0 <4000 <1.0 <0.05 <1.0 <0.2 <5.0
oRIESE S 7.4 2350 0.8 <0.000 5 0.001 7 0.009 2 0.4




x

%50 % % 14

& H I JL)N % /R Tambococha 5t B /K- HF 4k 3F i@ 44 R

¢ 50 «

5 b5

1) &1 X} JE JR £ /K Tambococha i T #3427k
SR R R i 2 0 SR A AR Y B R R
NS R A AT N L=y G ANE 6 S 1 S A A
1 IR ) B A T, LA REL Lk 9 R AR AR A B )2 A
il i I B 2 DR B O (AKUA B IR0 o

2) AKUA Bt e fe e R ORPERe s i, B
PG 44 T A5, AN AT 2 b BT | B oK, I8 RE T
JE FRCHE T PR A 45 R DX 3k %) A8 H PR AR ZE SR, AT SR
2N BN PN DA I E e

3) AKUA 5 -1 78 8037 1 FH A Bas: T AR 47 (3%
W, FERICNIFIRTEE R TEW . NG
Py H 7= R 300 t, B4R 4R T 90%,
4 Tambococha i H 4 - 4 O RTARAS | 7= f2 4k 7 A
WALHE % & 4

4) AR SR 2R RS AL 3R, ik AKUA
B IC Ty, $R m i O SR A kR, AR TER
JRZ K ITT XA IR A Be 2T #E ) i H o

& % X #

References

[1] HIGGS R. Tide-dominated estuarine facies in the Hollin and Napo
(“T” and “U” ) formations (Cretaceous), Sacha Field, Oriente
Basin, Ecuador: discussion[J]. AAPG Bulletin, 2002, 86(2):
329-334.

(2] #HiRMh, 2%, skEUR. JEJRZ /K Tambococha il FH 5 [ml i 47
ARAHTER [7]. Bk T2, 2019, 42(3): 27-30.
JIANG Zhenwei, LI Baojun, ZHANG Jianbin. Analysis and applica-
tion of cuttings reinjection technology in Tambococha Oilfield,
Ecuador[J]. Drilling & Production Technology, 2019, 42(3): 27-30.

(3] #h&r, Ve, BT, 45, 305/ UM AR E VLIS S
BARBFTIE R N L 1], AR, 2020, 48(4): 1-10.
SUN Jinsheng, XU Chengyuan, KANG Yili, et al. Research pro-
gress and development recommendations covering damage mechan-
isms and protection technologies for tight/shale oil and gas reser-
voirs[J]. Petroleum Drilling Techniques, 2020, 48(4): 1-10.

[4] T, SREOE, 2000k, 55 AR BRI HI BRI 5 R
1. AEHREAR, 2018, 46(1): 44-48.
YU Lei, ZHANG Jinghui, LI Gongrang, et al. Research and app-
lication of plugging drilling fluid with low-activity and high inhibi-
tion properties[J]. Petroleum Drilling Techniques, 2018, 46(1):
44-48.

(5] SR, & bH, . A< P K SRR B TR ot 5 3y
B (9], AOMBTREIAR, 2017, 45(5): 36-42.
JIA Jun, ZHAO Xiangyang, LIU Wei. Research and field test of wa-
ter-based environmental-friendly membrane forming drilling fluid
technology in Changging Oilfield[J]. Petroleum Drilling Tech-
niques, 2017, 45(5): 36-42.

(6] Mok, BEIR. B X TUESKOF K S IR AR

[7]

[10]

[11]

[12]

[13]

[14]

[15]

7. AIEHRE A, 2019, 47(2): 21-27.

LIN Yongxue, ZHEN Jianwu. Water based drilling fluid techno-
logy for deep shale gas horizontal wells in Block Weiyuan[J]. Petro-
leum Drilling Techniques, 2019, 47(2): 21-27.

B B, EFAE, BBV, JEJRZ2/K TARAPOA X B 18 X T 52
HEEEIEA (7] AR T2, 2018, 40(4): 435-438.
ZHAO Xiangyang, LI Baojun, CUI Guitao. Drilling fluid techno-
logy for top undercompacted formation in TARAPOA Block of
Ecuador[J]. Oil Drilling & Production Technology, 2018, 40(4):
435-438.

B, X B, FEHE, 5. IHEAE GRS PR PR e T B B - v
HAR [77. FERIHARE, 2020, 27(3): 163-168.

XUAN Yang, LIU Ke, GUO Keyou, et al. Environmental anti-tem-
perature low friction drilling fluid technology of ultra-deep horizont-
al well in Shunbei Oil & Gas Field[J]. Special Oil & amp; Gas
Reservoirs, 2020, 27(3): 163-168.

FEL, oA, S, . RIS/ NMFIREHRB AR 5
B [J]. #8558, 2020, 37(6): 746-752.

WANG Qingcheng, ZHANG Jianqing, HU Zubiao, et al. Study and
application of drilling fluid technology for slim hole drilling in
Changging Gas Field[J]. Drilling Fluid & Completion Fluid, 2020,
37(6): 746-752.

e, ERAERY, T, 4%, KCC-TH S50 Pk B 35 85 H- T o iF
Tl BB [9]. AR, 2006, 34(1): 36-38.

XU Jiafang, QIU Zhengsong, WANG Weiguo, et al. Study and ap-
plication of a strong inhibitive drilling fluid KCC-TH[J]. Petroleum
Drilling Techniques, 2006, 34(1): 36-38.

JAMAE, 4298, 9558 . KCI-A HLER IR G W4l e )| 75 WL A7 X
R [9]. B HES 7E I, 2018, 35(1): 57-60.

ZHOU Daisheng, LI Qian, SU Qiang. Application of KCl organic
salt polymer drilling fluid in upper section of wells drilled in block
Shuangyushi, west Sichuan[J]. Drilling Fluid & Completion Fluid,
2018, 35(1): 57-60.

FRE, WA, T, 5 KT IR EN AR AR
JREA (9], AR, 2021, 49(5): 31-38.

WANG Zhiyuan, HUANG Weian, FAN Yu, et al. Technical re-
search and application of oil base drilling fluid with strong plugging
property in Changning Block[J]. Petroleum Drilling Techniques,
2021, 49(5): 31-38.

BB, R, E IR B Rl IR AR SR B 3% BT W e
SACHA XHWRIH [J]. FMEEREIAR, 2015, 43(6):20-23.

CUI Guitao, LI Baojun, WANG Zhaozheng. The application of
strong-inhibition plugging microemulsion drilling fluid in SACHA
Block[J]. Petroleum Drilling Techniques, 2015, 43(6): 20-23.
SLECH, AREH, (i, 45, IR HUR AT I B 5k Ak K
BIFRCERR ] Al IREAR, 2021, 49(6): 29-36.

SHI Peiming, LI Xiaoming, NI Huafeng, et al. Casing program op-
timization and drilling matching technologies for horizontal wells in
Sulige Gas Field[J]. Petroleum Drilling Techniques, 2021, 49(6):
29-36.

WRTERS, RIBE, B 50, &5, KPR B ATEA# 2K F T
BEFRRSEH A [J]. RIR T, 2012, 32(6): 57-59.

CHEN Zaijun, CHEN Enrang, CUI Guitao, et al. Drilling and com-
pletion fluid technology in the horizontal well drilling of the
Changging ultra-low-pressure gas storage reservoirs[J]. Natural Gas
Industry, 2012, 32(6): 57-59.

[hiF ALF]


http://dx.doi.org/10.3969/J.ISSN.1006-768X.2019.03.08
http://dx.doi.org/10.3969/J.ISSN.1006-768X.2019.03.08
http://dx.doi.org/10.11911/syztjs.2020068
http://dx.doi.org/10.11911/syztjs.2020068
http://dx.doi.org/10.11911/syztjs.2019022
http://dx.doi.org/10.11911/syztjs.2019022
http://dx.doi.org/10.11911/syztjs.2019022
http://dx.doi.org/10.3969/j.issn.1001-0890.2006.01.010
http://dx.doi.org/10.3969/j.issn.1001-0890.2006.01.010
http://dx.doi.org/10.3969/j.issn.1001-0890.2006.01.010
http://dx.doi.org/10.3787/j.issn.1000-0976.2012.06.014
http://dx.doi.org/10.3787/j.issn.1000-0976.2012.06.014
http://dx.doi.org/10.3787/j.issn.1000-0976.2012.06.014
http://dx.doi.org/10.3969/J.ISSN.1006-768X.2019.03.08
http://dx.doi.org/10.3969/J.ISSN.1006-768X.2019.03.08
http://dx.doi.org/10.11911/syztjs.2020068
http://dx.doi.org/10.11911/syztjs.2020068
http://dx.doi.org/10.11911/syztjs.2019022
http://dx.doi.org/10.11911/syztjs.2019022
http://dx.doi.org/10.11911/syztjs.2019022
http://dx.doi.org/10.3969/j.issn.1001-0890.2006.01.010
http://dx.doi.org/10.3969/j.issn.1001-0890.2006.01.010
http://dx.doi.org/10.3969/j.issn.1001-0890.2006.01.010
http://dx.doi.org/10.3787/j.issn.1000-0976.2012.06.014
http://dx.doi.org/10.3787/j.issn.1000-0976.2012.06.014
http://dx.doi.org/10.3787/j.issn.1000-0976.2012.06.014
http://dx.doi.org/10.3969/J.ISSN.1006-768X.2019.03.08
http://dx.doi.org/10.3969/J.ISSN.1006-768X.2019.03.08
http://dx.doi.org/10.11911/syztjs.2020068
http://dx.doi.org/10.11911/syztjs.2020068
http://dx.doi.org/10.11911/syztjs.2019022
http://dx.doi.org/10.11911/syztjs.2019022
http://dx.doi.org/10.11911/syztjs.2019022
http://dx.doi.org/10.3969/j.issn.1001-0890.2006.01.010
http://dx.doi.org/10.3969/j.issn.1001-0890.2006.01.010
http://dx.doi.org/10.3969/j.issn.1001-0890.2006.01.010
http://dx.doi.org/10.3787/j.issn.1000-0976.2012.06.014
http://dx.doi.org/10.3787/j.issn.1000-0976.2012.06.014
http://dx.doi.org/10.3787/j.issn.1000-0976.2012.06.014
http://dx.doi.org/10.3969/J.ISSN.1006-768X.2019.03.08
http://dx.doi.org/10.3969/J.ISSN.1006-768X.2019.03.08
http://dx.doi.org/10.11911/syztjs.2020068
http://dx.doi.org/10.11911/syztjs.2020068
http://dx.doi.org/10.11911/syztjs.2019022
http://dx.doi.org/10.11911/syztjs.2019022
http://dx.doi.org/10.11911/syztjs.2019022
http://dx.doi.org/10.3969/j.issn.1001-0890.2006.01.010
http://dx.doi.org/10.3969/j.issn.1001-0890.2006.01.010
http://dx.doi.org/10.3969/j.issn.1001-0890.2006.01.010
http://dx.doi.org/10.3787/j.issn.1000-0976.2012.06.014
http://dx.doi.org/10.3787/j.issn.1000-0976.2012.06.014
http://dx.doi.org/10.3787/j.issn.1000-0976.2012.06.014

	1 钻井液技术难点及解决思路
	1.1 钻井液技术难点
	1.2 解决思路

	2 强封堵储层保护水基钻井液的研制
	2.1 防塌封堵剂优选
	2.2 降滤失剂优选
	2.3 润滑剂优选
	2.4 强封堵储层保护水基钻井液配方及基本性能

	3 钻井液性能评价
	3.1 抑制性能
	3.2 封堵性能
	3.3 储层岩心伤害评价
	3.4 环保性能

	4 现场应用
	5 结论与建议

