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Abstract: The technical problems in deepwater drilling such as low temperature, narrow window of
safety density,possible hydrate formation by shallow natural gas,and hole slough, etc. , have set high re-
quirement on drilling fluids. A deepwater GTL synthetic-based drilling fluid was developed by studying the
amounts of emulsifier and organic clay added, and the water volume fraction effect on low temperature
rheological properties and electric stability of the drilling fluid, the formula is 80% GTL and 20% CaCl, in
volume,adding 3% RHJ (compound emulsifier),3% organic clay,3% HiFLO,2% Ca0Q,its low temperature
rheological properties,ability to inhibit gas hydrate,and reservoir protection ability for drilling fluid were
studied. The results show that the drilling fluid has better low temperature rheological properties,the yield
point of the drilling fluid is nearly independent of temperature,it keeps stablity over a wide temperature
range;the drilling fluid can effectively inhibit gas hydrate formation under the pressure of 20 MPa CH, at
the temperature of 0 °C ;and can effectively protect reservoirs,with permeability recovery over 85% ,it can
meet the requirements of deepwater drilling.
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gas hydrate
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Fig. 1 Effect of RHJ dosage on plastic viscosity-temperature

curves of the drilling fluid
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Fig. 2 Effect of RHJ dosage on yield point-temperature

curves of the drilling fluid

800

Py —8
700
-
o 600
e
=
& 500
=
400
300
3 4 5

TLAERIRHI N, %

B3 UFmEEHEBEREENIE
Fig. 3 Effect of RH] dosage on electric stability of the
drilling fluid
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Fig. 4 Effect of organic soil dosage on plastic viscosity-tem-

perature curves of the drilling fluid
BT —e— 3% AL

—m— 4% L
—— S%A L

Zhbh /Pa

1 L 1 1
0 2 4 6 8 10 12 14 16 18 20
i/ T

5 AHLIWMENHEFRNNN-BEMEHNF N
Fig. 5 Effect of organic soil dosage on yield point-tempera-

ture curves of the drilling fluid
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Fig. 6 Effect of organic soil dosage on electric stabili-
ty of the drilling fluid
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Fig. 7 [Effect of water volume fraction on plastic viscosity-

temperature curves of the drilling fluid
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Fig. 8 Effect of water volume fraction on yield point-temper-

ature curves of the drilling fluid
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Fig. 9 Effect of water volume fraction on electric

stability of the drilling fluid
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Table 1 Properties of the GTL synthetic-based drilling fluid for deepwater drilling
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Table 2 Rheology of the drilling fluid at low temperature
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Fig. 10 Heat flow curve of the drilling fluid

fHNIE 10 AT L H o P 19 UK Al G i 5k
BTV A TR 2 AR v 0 W ARG s B U B B
WAE 20 MPa HUBE SR L0 “C IR 4140 T RE S A &5
il R AR SK AW A

2.4 ShARGERRIPEESITM

W2 Yoo, ol s 1 3-2- 10 Bkilg 4
SAND2 Efi 0 (1 # ) A SAND3 JZ2 i A0 (24)
HEAT I o B 5O Bl B2 M bR HE R K SRS TE
FER T 53 B0 B I TS S E R A O B BEME i R



. 42 s o 4k £ H P 2012 % 11 A
WG SY/T6540—2002¢ & H I EH M FE M E = (4] FAHE . T30 24 B TROKC B R 5 Ml 7 5 9 B A o 38
NIEHr 5 8 ). % THDS B 8 5 1 3h 4 KA. 78 Ulmm%ﬁ%&*’2011’39@‘:50_55" |
300 r/min\IOO ‘C 3.0 MPa %14:?&1?@]7&]%% Wang Youhua(,\(Vang Wenhai, Jiang Xmgxtfn. South China Sea
deepwater drilling challenges and solutions[J]. Petroleum
iitgﬁ ’ %IL“\ Eg%z"(%‘réé%ﬁ&iﬁ%%%ﬂ%% 3o Drilling Techniques,2011,39(2) :50-55.
®3 HARERRTEE (5] BRIERA RN BARK. 4. VK B WG R R BT ()], il
Table 3 Reservoir protection ability of the drilling fluid AR AR ,2011,39(2) . 27-34.

A0S KP/mD KP/mD Ki/Ko,% K5/mD Kos/Kos% Qiu Zhengsong, Xu Jiafang,Zhao Xin,et al. Research on deepwater
1# 108. 4 93. 6 6.3 98. 9 91. 2 drilling fluids key technology[J]. Petroleum Drilling Techniques »
2% 115. 2 100. 7 87.4 108. 1 93.8 2011,39(2) . 27-34.

D Ko WA D IRIRBIER 2) Ki A # AR R A R S 45 (6] EAN,BRE, W =0, 55, fRIE 2 5 35T 10 TR K B R = 9 F
WO R A D RBE R DTG RM Y% 0.5 cm JR &L IBER, FELT). Al AL AR, 2011,39(5) : 35-40.

U\%% 3 A DL % Hj ,2 ﬁ%%‘[} %}iﬁﬂ(% ir'ﬁu (EE %ﬁk Wang Song, Wei Xia, Hu Sanging, et al. Laboratory test of
%%{5#?& EI:JlEll %: =, Yé} ji‘jf‘z‘ljj(‘ E%ﬁi@ 7{£ 85 % LlE. % deep-water drilling fluids for protecting reservoirs and environ-
. . s ment[]]. Petroleum Drilling Techniques,2011,39(5) :35-40.
LA5TRIIIE 0.5 cm J5 .2 e LI é}ﬁ%‘m /E$ [7] Herzhaft B,Peysson Y,Isambourg P,et al. Rheological proper-
iéj?i 9O%LJ‘J: ’ 'j‘é@%iﬁ%ﬁ#?&ﬁ%ﬁ?&%})ﬂ{%%‘o ties of drilling muds in deep offshore conditions[R]. SPE/

TADC 67736,2001.
3 2:,5 i@&y\iﬂ [8] Camero C B. Drilling fluids design and field procedures to meet
the ultra deepwater drilling challenge[ R]. SPE 66061,2000.

D Eﬁﬁlzu T_ﬁﬁﬁﬁﬂﬁﬁ{h?ﬁ il W ;Eéﬁilﬁ \b;ﬁ [9] Smith D, Winters W, Tarr B, et al. Deepwater riserless mud re-
iy E/‘J%ﬁrﬁu {méﬁk%%ﬂf#?& Ry 80%%%” 20 o ;Z;r;ogy;t;f; for dual gradient tophole drilling[R]. SPE
CaCly HKk+3 YRR+ BUA B SHHEFLOT2A () g e b 5. ok 0 P RSB SFH
Ca0, ASHELT . A AR . 2011,32(1) ; 145-148,

2) ]3!37](/—:‘\%“ i %m %%}j# ‘(@Ll Yy fj] ‘Ij] b IL% w~ Yue Qiansheng, Liu Shujie, He Baosheng, et al. Rheological
%E E %ﬁ u[’,ﬂ , E Zg‘é j( B(J =] E ?*E: lﬁ Ij;J ,f% fl%‘: 1 ﬁ}.’ ; E properties of the synthetic drilling fluid in deep-water drilling
20 MPafl ‘}(;%/—:AL{ZIK 0C ?ﬁg%ﬁ:? ﬁE %ﬁ’?& :m] Lr-ﬁ[l ¥ conditions[ ] ]. Acta Petrolei Sinica,2011,32(1);145-148.

. o . - [11] wvan Oort E,Lee J,Friedheim J,et al. New flat-rheology synthetic-
'ﬁﬁ%ﬂ(é% H 2 ‘H‘Eﬁ&ﬂ(%*}ﬂﬁ%)% ’ E‘{Z};ﬁ%ﬁ’lﬂj”ﬁ based mud for improved deepwater drilling[ R]. SPE 90987 ,2004.
$m¢ 852 LA L. mf uiﬁ@@ﬁﬁ7ﬁ%ﬁ# Eg%sk ° [12] Rojas J C, Bern P, Plutt L J, et al. New constant-rheology

3) }L'fjﬁ};ﬂj ﬁﬂi \ﬁmiﬂﬂiﬂﬂ(*ﬁ 12|§$R§J\7E %ﬁ synthetic-based fluid reduces downhole losses in deepwater
O R R 2 A (9 82 e environmenis[R]. SPE 109556,2007.

PE L TE W TRl W H R S M R B BT R R N 0 L [13]  IKUFIE . BESEAR , 2R MORE, 4. HLA H R R 1 A9 IR K & R B
% - FHWLT]. A AR BAR ,2010,38(2) :91-94.
ﬂfjﬂj A ﬁmj:jm A % fﬁu 7J( A 'TZIK ﬂ]\ﬁﬁ ° Fﬁ% #L ’f‘t Geng Jiaojiao, Yan Jienian, Li Huaike, et al. Synthetic-based
%IJ jmi \ﬁMiﬂHﬁﬂlﬂd‘H Mﬁf{ﬁj\éﬂlﬂ’\] i j( ’ ‘]5]?7](% drilling fluid constant-rheology used in deepwater drilling[ ] ].
il e A R 3 A T T RO A TR BB PR B B A sh U o b iR Petroleum Drilling Techniques.2010.38(2) :91-94.
ﬁ%ij{ﬂgﬁ% . [14] Gandelman R A,Leal R A F,Goncalves ] T,et al. Study on
gelation and {reezing phenomena of synthetic drilling fluids in
725 % X Bk ultradeepwater envionments[ R]. SPE/TADC 105881,2007.
References (157 BACRK, XL KR K 5 W0 TR K B T 90 A 52 K2 B 36 [0 .
RARAR Tl ,2008,28(11) : 68-70.
[1] Zamora M,Broussard P N, Stephens M P. The top 10 mud-re-
Hu Youlin, Liu Heng. Effects of natural gas hydrates on
lated concerns in deepwater drilling operations[R]. SPE

59019.2000. deepwater drilling fluid and control measures[ J]. Natural Gas
[2] Korloo J. Indonesia deepwater field development technical, con- Industry, 2008, 28 (11 : 68-70. .

[16]  EIEI, v, 2 4d, 45, 1 i SO ROK B RS

tracting,and execution challenges[ R]. SPE 109137,2007.

(3] M RUTA X Z . EAMEK IR SR L], A s iR
FAK,2009,37(3):8-12.
Wang Song, Song Mingquan, Liu Erping. Development of for-
eign deepwater drilling fluid[J]. Petroleum Drilling Tech-
niques,2009,37(3):8-12.

KGRI A5 SR T4, 2008,30(3) - 41-44,51.

Wang Qingshun, Feng Keman,Li Jian,et al. Evaluation of gas
hydrate inhibition in deepwater drilling fluid based on high
pressure microcalorimetry[J]. Oil Drilling & Production

Technology,2008,30(3) :41-44,51.



