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Abstract: The cold water area of the Arctic is rich in oil and gas resources, which has been the focus of
international oil petroleum companies presently. Understanding the challenges and key technologies of
drilling in this area is of great importance for promoting the technological breakthroughs and making high
efficient development of oil and gas resources. Through a large number of literature research and field in-
vestigation, Arctic cold water drilling equipment and key technologies as well as main research progress
have been analyzed in domestic waters and abroad,and have arrived at the following conclusions:the prima-
ry challenges for oil and gas exploration and development in cold water area of the Arctic include harsh op-
erating environment,long distance logistic support, stringent environmental requirements. The key equip-
ment for drilling in the area includes bottom-supported platform,artificial island,ice resistant jack-up plat-
forms and floating drilling rigs. Meanwhile, low-temperature drilling rigs,fully enclosed ice resistant plat-
forms and new low temperature resistant materials are the key drilling equipment and materials urgently
require a technical breakthrough urgently in the near future. The investigation results indicate that the
main research directions for cold water area of the Arctic drilling should include permafrost drilling tech-
nology.low temperature drilling fluid and cementing technology,the extended reach drilling with displace-
ment more than ten thousands of meters,the assessment and control of the disaster or risk,drilling waste e-
mission,environmental protection,etc, which are the key technologies for the high efficiency development
of oil and gas resources in cold water area of the Arctic.
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Fig. 1 Prirazlomnoye bottom-supported platform
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Fig. 4 Fully enclosed drilling rig at low temperature
MR 2 S S L% A B I RS AR, H
HT I A A 32 A P K I K TR L B TR R LR
IR R SK B W 2 2 5 T A X
v 5 42 T D TR MRS T B B e R L sk 4 i
TR R PP A 5 AR IS P T B8 AR T B 35 14 40 3t v T
i DX BT AR (8 OC T A - A X
Sl OISR U A R R VK B s 2 I L R 0 vk
B 6 7 58 o fifp DR A b v T Al o U XU R 4 o £ T A
A7F 5 A M 3 U2 5 9 I R XUBS: AR T 3k i B
T2 Ml 9 T A I A ST 1R RS B R A AR
DRI 22 A 42 i 5 1% o fife DR AW M ¥4 T B A Ml KU 42
il X A

3.5 HABRFWIRRAMEA

Il N Ah F2 N 2 A D5 TR 1 96 B R R
HERCWE 58 TAES 0 — 02 0 ¥5 Y 0 1 7K 5l T W
AR ZRATGIRHOF R AR . B AT
He Be— MR Fi T K Al S 0T 6 498 30 B O O 3 Tl K
B T L AR 3 B 5 X R 22 5F R
TR o LR i 4 T 14 7 200 A1 it B 58 2 (0 98 /K AL A8
2% BT LA R J7 2N E 16 12 B 3t v Vg ol O 0 R 22
Ko EANEALEMT A B 0 K A Bl IR (RMR)
AR RE 8 A RS DB T WX T T BRI A 4G
RMR B 28 Gt 32 2840 45 WA BB I i 22 -5 [ A1
P 2R G0 Bl g 4 ) 2 R (e O A YL A S R
WOl S A PR G Rl WA S A R AR S T K
W S 5 Ak T AR 25 5 BB AR 1o AT HE I L 2k B A
VA T b DX 14 PR (R SR E Ak R 1) K R 4 B
it 212 B Bl b 75 2R 6 0938 B R U ER R Ak B
JIt VARG M & T8 i I I 57 00 B O HE T AR BIE 5 7 22
RGP 5 SR 15 A R B I B 3 0 19 O 5 AL Ak BB R ER
B AU RO I A L LS B AR 1 5 40 9 el

Hi b 35 B3 HE B o B B R S
4 HERiE

A b ¥4 VA S T IS IG U VR A B R L T AR
PR Z 5 B B IR N IR (R R A — R H R
i, 3R [ A B ARSI ST LA L I TR
B HORBF R S S, TE R LR M B e & e T B
B e A T — 5 B9 SR EL I R OB B R Y AR
G AR b v VB I T2 R T AR A
] AP i L DX 1R oMl 28 36 A R 1 R il 1L T R
BEXTPE B EARBOE : DI AR B HL | 42 35 B k-1
B LA K i AR 1 7 2 b Ak S5 AR et Al O B 2 4 5 6 R
MBI 5 B T B L e R B O 2 A 00 R Bk A E
A6 5 2) T AR IR Bl O RN [ R T K KA B8 A
FEEOR (TR 28 IE R | UE AU TE A A ] 4
A VB I S P R I I R S5 A e 4 T R O OC
FEARWEFE R PIE L HAT B 3 FP™ B A% 3 7% 16
B R 5 3) |7 A T B Hl A T B8 1 W o L
55 PR B A R RN 2 R 2R 4, S AR M ¥4 T b X
AR IR

K AAILBREIR Y BT B ZEHLE LB RA
AR FH V. Kadet L34 T 1K T M AR 3045 3k 2 34940 £
T EAHORERERIREFRITIE GG H TR
BAARGEEE FIT LEHEFRIATE L HRF (L
FOW LA A0 K AW B A R,

2 % X #

References

[1] HAMILTON J M. The challenges of deep-water Arctic devel-
opment[ ] ]. International Journal of Offshore and Polar Engi-
neering,2011,21(4) :241-247.

(2] A INTIk. 2EkE R B S BT i Xoa w1 s Ey
2015, 24 (B F 1) . 22-27.

YU Benshan,SUN Naida. The distribution of global undiscov-
ered hydrocarbon resources and enlightenment[ ] ]. China Min-
ing Magazine, 2015, 24 (supplement 1) :22-27.

(3] Z=whal, mmet. Ju i X <R IR B W 4R Jr e i [0 . o
AR, 2010,15(3) . 73-82.

LI Haowu, TONG Xiaoguang. Exploration potential analysis of
oil and gas resource s in Arctic Regions[ ]J]. China Petroleum
Exploration,2010,15(3) :73-82.

(4] RUL AedoE A E R & R T]. WITRHE, 2016, 37
(2):71-73.75.

ZHU Kai. Arctic offshore drilling model and development trend
[J7. Neijiang Science &. Technology,2016,37(2):71-73,75.

[5] St 22 IR BN, JUARiE 7 TR A X R oG s e R e A5 ik e [ .
A TR ,2016,42(4) 1 1-6.

DANG Xuebo, LI Huaiyin. Offshore engineering modes and
key technologies in Arctic[ ] ]. Petroleum Engineering Con-
struction,2016,42(4) : 1-6.

[6] BTV ZFEAEART W= m OB ES I Bk TREIM]. R
A IO A A L 2009,

LU Baoping, LI Guohua. EPC drilling project in Sakhalin off-



5 5 2 i

't AL MM A AL B R PR B R AR .

~

(7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]
[15]

[16]

[17]

[18]

[19]
[20]

[21]

shore of Russial M]. Dongying: China University of Petroleum
Press.20009.
INFVL. AR AR T SC B e o T R e SR B[], A i B R 42
A ,2013,41(3):7-12.
SUN Baojiang. Progress and prospect of key equipments for
Arctic deepwater drilling[ ] ]. Petroleum Drilling Techniques.,
2013,41(3):7-12.
SIRET. AR 2 B A 1B R B R R ok R R A [, B e
F,2016,6(3):10-18.
GUO Xiaogiong. New progress in economic and trade coopera-
tion between China and Russia and the future development trend
[J7]. Academic Journal of Russian Studies,2016,6(3):10-18.
JEOE e ARE PR B R L A AU I S R TR S e T . B
W5 =,2010,12(4) :29-33.
LU Jingmei, SHAO Zijun, FANG Dianyong. et al. Analysis of
oil-gas resources potential in the Arctic Circle[J]. Resources &.
Industries,2010,12(4) :29-33.
A 5 W V- 22, TR L 45 2J40/2250DBG {1 I B8 4l 1 2
BRI, AT MBI, 2014 ,42(11) : 64-68.
LI Hongtao, TAO Ping”an, WANG Zhizhong, et al. Develop-
ment of ZJ40/2250DBG low-temperature track drilling rig
[J]. China Petroleum Machinery,2014,42(11) :64-68.
SUBBOTIN E. Oil offloading solutions for the Pechora Sea
exemplified by the Prirazlomnoye Field[ D]. Stavanger: Uni-
versity of Stavanger,2015.
KRB ZAER Lt R N AT . S
2005(43):21.
ZHANG Luxin. Permafrost,the world”s problems[ ] ]. China
Computer Users,2005(43):21.
YAKUSHEV V S. Permafrost impact on gas fields develop-
ment in the Russian onshore Arctic ( Yamal Peninsula)[R].
OTC-25504-MS, 2015.
WHITEMAN G, HOPE C, WADHAMS P. Vast costs of
Arctic change[ ] ]. Nature,2013,499(7459) :401-403.
X B LA B IR Y T R M ERBE AR A [T ], w8 5 BESY, 2013
(21):43.
ZHAO Wei. Development and environmental protection of
Arctic resources[ ] ]. Shiti yu Yanjiu,2013(21) :43.
X% EEME, e R AF . AU S ERIT & BOR f 0 ik SR B
FEL)]). BPETF RS H . 2014.31(1) 3741,
LIU Xue, WANG Xuemei, LING Xiaoliang, et al. Research on
the latest development of Arctic oil and gas exploration and
development technology[J]. Ocean Development and Manage-
ment,2014,31(1):37-41.
S, R 2 A AR M DX A T AR T S M b T TR,
2013,32(7):18-19.
ZHANG Qi. Development model of oil and gas field in Rus-
sian Arctic Region[J]. Oil-Gas Field Surface Engineering,
2013,32(7):18-19.
R HL VKBS SR DT RIRIEL DL WA R . I R UE TR
K:,2010.
DONG Zhihui. Research on the preliminary concept design of
deepwater drillship[ D]. Harbin: Harbin Engineering Univer-
sity,2010.
WASSINK A, van der LIST R. Development of solutions for
Arctic offshore drilling[ R]. SPE 166848,2013.
Sk E R RO A AF . AR TR M 2 B R R R LR R B R
BURZRIR [T ], B IS SE I, 2006, 23 (4) :69-72,
ZHANG Ling,JIANG Guosheng, CAI Jihua, et al. Overview
of low temperature formation characteristics while drilling
and available drilling fluid technology [ J]. Drilling Fluid &
Completion Fluid,2006,23(4) :69-72.
ZESE L KB, TR R X KRR B WA RIS A
REVIT KBS HOTRLT] 0 TR G L4 TR,
2014,41(7) :45-48.
LI Kuan,ZHANG Yongqin, WANG Hanbao, et al. Design of
cooling system for gas hydrate drilling mud in frozen soil re-
gion and the calculation of important factors[ ] ]. Exploration
Engineering (Rock &. Soil Drilling and Tunneling), 2014, 41

[22]

(23]

[24]

[25]

[26]
[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

(7):45-48.

PEOF BOK B I G B R H A LM, b st i E A Ak i
#k,2014,

LU Baoping. Key technologies and equipments for deepwater
drilling[ M ]. Beijing: China Petrochemical Press,2014.

B IV R A AR IR B IR KRR ARG YRR R
9 R AL ERCR A R AT L] SR TR CE L TR,
2013,40(4) :6-9.

JIA Rui, SUN Youhong, GUO Wei, et al. Northeast perma-
frost gas hydrate scientific drilling test and the analysis of fac-
tors influencing drilling efficiency[ ] ]. Exploration Engineer-
ing(Rock & Soil Drilling and Tunneling) ,2013,40(4) :6-9.
XA . R 2 B R AR M R v PR B R (D] K A5 - 3 Ak
K,2016.

LIU Huanan. Research on low temperature foam flushing flu-
id used in frozen soil layer drilling[ D]. Changchun: Jilin Uni-
versity,2016.

TR A L K S E MK T K I S B AR kR [T,
B W5 58I 2005 ,22(6) £ 54-56.

WANG Jiandong, QU Jiansheng, GAO Yonghui. The review
of deep sea cementing slurry technology abroad[ ]]. Drilling
Fluid & Completion Fluid,2005,22(6) :54-56.

TORSz=TER M,CERASI P. Mud-weight control during Arc-
tic drilling operations[ R]. OTC 25481,2015.

ANDREY B, GURBAN V, STANISLAV K, et al. Drilling
with casing system continues successful drilling of permafrost
sections in Arctic Circle of Western Siberia (Russian Federa-
tiom[R]. OTC 24617,2014.

e TR R B, 2 AR VRK AR AR R A 1) RO
B 5 147 WIRUE AR AR EER [T ], b [ 250 B+, 2016, 18
(3):1-6.

GAO Deli, ZHU Wangxi, LI Jun. et al. Scientific problems
and technical bottlenecks in deepwater oil & gas engineering:
Academic Review of the 147th Shuangqing Forum[]]. China
Basic Science,2016,18(3) :1-6.

INEVL SRR, 1 VROK B I S I R BRAR S XT5RLT . Ai
FERHEAR . 2015,43(4) . 1-7.

SUN Baojiang, ZHANG Zhennan. Challenges and counter-
measures for the drilling and completion of deepwater wells in
the South China Sea[ ] ]. Petroleum Drilling Techniques ,2015,43
(4):1-7.

MG, AL RN T A RGROK IR B R0 s R IR
L], AT MBS R AR, 2010,38(1) 1 11-15.

XU Peng, SUN Baojiang, DONG Yujie, et al. Dynamic well
kill method for shallow gas pockets in deep water[]]. Petrole-
um Drilling Techniques,2010,38(1):11-15.

iR A R L 5K DR L AF . PRKCRE T bl BT I R 2 K AL IR A F
FE[J]. AR AR 2010, 38(6) . 48-52.

YE Zhi, FAN Honghai, ZHANG Guobin, et al. Investigation
of shallow water flow in deepwater drilling [ ] ]. Petroleum
Drilling Techniques,2010,38(6) :48-52.

JEWE A 5 R, AV TR K TR 2 M S E T s 4
AT M P BT . 2012, 28(1) 5154,

ZHOU Bo, YANG Jin, ZHANG Bailing, et al. Prediction and
control technology of shallow geological hazards in deepwater
areal ] ]. Marine Geology Frontiers,2012,28(1):51-54.
BT 2 R VAR ROK B IR 58 1 S B R R [T ). A b A R 5
A .2013,41(3):1-6.

LU Baoping, LI Guohua. Key technologies for deepwater drill-
ing & completion in west Africa[ J]. Petroleum Drilling Tech-
niques,2013,41(3):1-6.

AR BRI BR B AR B L A5 TR K TC R /K B8 B VB R o B
AL AR T, 2009,31(2) :44-47.

GAO Benjin, CHEN Guoming, YIN Zhiming.et al. Deepwater
riserless mud recovery drilling technology[J]. Oil Drilling &
Production Technology,2009,31(2) :44-47,

(%% HeH]



