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Japan’s Sampling Study and Successful Production Test for NGH in Nankai Trough/ZUO Ru—qiang] LI Y (1. The
Ministry of Land and Resources of the People’ s Republic of China, Beijing 100812, China; 2. The Institute of Exploration
Techniques, CAGS, Langfang Hebei 065000, China; 3. Editorial Board of Exploration Engineering, Beijing 100037, China)
Abstract: During phase 1(2001—2008) of Japan Methane Hydrate R&D program( MH21 ) and later, Japan participated in
NGH production tests in permafrost zone in Canada Mallik and US Alaska; In 2000 and 2004, a exploration well and a

; A

multiple-well coring project were respectively executed. Since the beginning of phase 2(2009—2015) of the MH21, Japan
had strenthened the drilling and coring studies for methane hydrate reservoir in Eastern Nankai Trough with CDEX hybrid
PCS, as well as comducted fine analysis and characterization for coring samples of hydrate-bearing sediments under pressure
with Pressure Core Characterization Tools( PCCT) , etc. ; The strategy of Environmental Impact Assessment( ETA) study was
put forwaded, and EIA methodology seriously was applied, as well as monitoring systems for offshore production tests, in—
cluding Methane Leakage Monitoring System (MLMS) , Seafloor Deformation Monitoring System ( SDMS) etc. , were de-
ploied. Japan completed offshore methane hydrate production test-methane producrd from deepwater hydrate layers in the

Eastern Nankai Trough in 12—18 of March, 2013. Cumulative volume of gas production was 120000m’ in 6 day, average

volume of gas production 20000m’ /day. This is the first offshore methane hydrate successful production test in the
world, and a milestone in NGH development history in the world. At the same time, the NGH commercial production will
be internationally a very difficut and long period.

Key words; nature gas hydrate( NGH) ; pressure core tool; Pressure Core Characterization Tools ( PCCT) ; NGH produc—

tion test; Environmental Impact Assessment( EIA) study; cumulative produced gas; Japan Nankai Trough
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brid PCS 177K & W R FEBLOARME, LA Ry -4
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et o — UK G PR AT, 3R K & W A=
YEHE— IR % %2 ( Yamamoto et al. ,2012)
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Hoo#  ESCS &0 3mx3
it Hybrid PCS %0 3mx16+1.5 mx2
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SRS | FIAS S RS 3 &3 2 20 xt 58
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T225% ( Georgia Institute of Technology ) %5 FF & Hi7K
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4.2 KEWIEIE OIS E (U (PCCT) 2K
HidEiz
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ML 2L F R 1. 3 m KIVIGEAAE I L,
4.2.1.2  JEJpa oM IE B

| 1R ‘ RS ‘
p— ‘ BRirg kLT i
A=) Vi bk 27 4 s 2% ;
- i A2 s Il p
_;;. !

(b) BRAR BRI Lo AR L NI IR e

(c) KHIRIG, R T A4 125

I Pt

LI ks E TR

(e) FITTERI, HEEOHEAINRAS, X AR NI IR Z )5, A& 3R 50T
TEVIEER (CUT) 78 T (d) R Ce) s UIFI & Al #0058 9 R, 6 i 7 1< 2 TRl B L HE 51 %2 # (X3 T % 9 ESC, DSC, CDC i1 BIO
MILREE) o

B7 RESOEE

1.2 m KA AT YIR 0 o JE B ke b, D)
v O EEBIE A o VIR Gl 2 B T A
o LA H B A s 2 8] (P 7d e ) o

4.2.1.3 AUFEAE S EE % (IPTC, Instrumented
Pressure Testing Chamber)

JITRIT A BRI S A/ 2 IO P T X U AR BB, )
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P M S B RHERRE SR R D
PEYTREE (K 8a, 11 UL Yun et al. ,2006) , 3& [FEH it
JEA )R (USGS) B 76 88 78 BRI Tk B A 300 H (JIP,
GOM) H g ), T H B EER LA F &, XA I e Ah
B2 &4 FE AL, AL R e SR AT LA fL
(P94 8 mm) , {75 322 fi AR B AT AR RV 5 3 Lk

#eflids

AL B/ = (TPTC)

FEARER YRR E R GE R TPTC — Y4
FRBAERS ) — B R A, AT A O K
JEAERE AL E L T MAEX K-S P E A e
T S W I A I I, 8 /N1 FL A IPTC Jlih
— N R

_SEE

() iEo'-P-T (c) i o '~1-P-TH:
FEHIIESC I EPHT Y % (DSC)

e TN ||
R LI )

(d) Z R RV 4 (BI0)

F B AR

"T.MWE.%%%
AT =
U
il £
!
L I

Iﬁak%%

(&) FI TUURHE B b AR A7 UA
AR PR G I AT R R (CDO)

H:(a) ~ (d)3E FAYRERRAMEYI N 220 mm,
B8 MXUkEREREE

4.2.1. 4
Chamber)

F KRG Wy 2 25 O SRR R ORAF AL T
FRESRITAR P - T 2505 N kAT, SR, KE W)
PSR 5T, AR B2 N 5 1) 5tk B 2 K P AR R AT
RN T R, 217K P R BE RTS8
FitIn, ESC ¥ P - T REMERME, IR B DI
WRAFE AL YA RN T o' o % ESC H v iR T3
TAABEAERC G DL (JOL) BEBL T, T 2006 4F1x
TS IR, ESC ik [ R )
ﬁbﬁﬁﬁ%lﬁiﬁ( Korean Institute of Geoscience & Mineral
Resource ) 5 9% [F Hiy 57 47 AR 2 7] ( Geotek, Lid. ) B
B AT T — BN (Lee et al. ,2009) . J5t
SR BITRHET 0 Ml m B AS i AR BE &kt
JEZ N T AN, LAV 0 ) AT 4 ih Ak B
TR = 4EAE I 4548, (45 th AhSe it in iy o5
A A BRI LR E T 0 2 O A TG 287 A 1Y
oo FEFEHVCHETE HI 700 5 22 A B 5, 045 M
JE (PG ) AR AR ol 3 i) ik T

A RN 1% (ESC, Effective Stress

TEJFAAT N ) 254, WK WA 7= o, £
FEVEAR KK G535 DT 2R 284k
4.2.1.5 HEH#E Y% (DSC, Direct Shear Cham—
ber)

MR R AR DL DSC 3, S —Fh, 18
e BT, Y PIH] 52 AR B O i) i T 0 2
rh s AR N SE R U PRI e XU BT B
3, MEGAE AN AR , 55 B I O
AR, 5O sy Ui A0 AT RE AR S O T Y
I SR IBOS Y D)1 T AR =X, DLk ke it 25l
I, DSC HH—ANEREAEAN BRI A, A 2 [ i N
A DR R Y 173 AbHEDE (5] 8c) . DSC A04f
— TR A DAV 1 (S ESC) YT 28, —
ANEELERE S 5 D) I & 2R 0 SR e B
B IPA — /NI R ] PN AE 2R DL 3 M ) A 2
(El8c), IARMBTINIFL (G ) N 15 mm, H] LA
D5 By 155 W A AR AN BB, ISR I o 25
T, AKE b A 14 5 BE AR RS A i) s, % T
WFFARR AT K-S B AR E vy
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FERCHRAT « HAS BT A AR

KPR A 5 R 9

Br BB 2
4.2.1.6 9o BUEESS ( BIO, Sub — sampling
Tool for Bio — Studies)

N PRIBORE T 32003 23 B i 24 DR v 1, % T
GOKIURWY b S L g o i A M 4 e A A 0 B
B, FIFHERESR A OB A BIO %, Z 5 ¥
BIO MERAESS BEIN AT AT #RERR . (1) S 46
WA (2) Wl DR, W E ST (3) s H—1
MRSk A O EIBUINRE s (4) RES TR EA
?ﬁ%ﬁﬁlﬁ%’%@m’i%ﬁfb%ﬁ(%f 10 mL) 7, i

S AN R R REBOC AT A Bk
ﬂ%%ﬁﬁ?%Lﬁ%ﬁ%@&%ﬁﬁi%ﬁfﬁo
IXEE ] DA OB ERAR B R A T
AR YIRE
4.2.1.7 ¥R E % (CDC, Controlled Depres—
surization Chamber)

FrsEiti CDC A B TR D A, IF 15 5
e B AERE R XL R &A1
AR, AT TE P B i 7 & BB fL. iz
JIAG s R A I AR N SR P - TR
FA A CDC YA i ] 3 A4~ A Al A A A
TXEEAR AR AU i W A e R BT TR TR
HRE . RJE, A —1 2 LKA —4 55 L
(AR SR H BB IR b DA T el P 1 3 53X
LR AR SR 2% PTI R K G A 7 KR
TR (& 8e) %I .

RGN B3R s ] T 2R RGN 4 E, L
I s 2 N P 428 T T B ARA 2800 ) 2% ﬁTim
TR e B Ak 200 A AR 28

LI

- -
famae

(c) T 3
BT PR R AT

(o) FUT-SUREER (o) F TP
P75 i

AR SRR O] 25 E 7E ESC 2 N A R )1
BEZR G (F 8b) , Hoa] IFH L AARBCRE RS (& 10d) 2k

e

(d) FLBELUL
PATOURE 2%

10 Pk TEFERSE

T X & RARSOK B W DU LR AE R A R T
VL I/ BN T 25 AT 25 A M A T S it
THAR S IR WA A SR P
4.2.1.8 PR T HiE i

ST 2 fl kA RS AR B A A T He e
TEMER BEAT B (AR 7.9 mm) |38 AN a] #2028
BEENL RS, SEIRIK B PIE DR R 35 MPa Jifk
JEFIF 1.7 kN BIVER T, ke S e (181 9) 825
SRR (i Js A 22 T ) R 0 T 7 e T 46l
TH, FohiR e E B S T BAT (4t 6)
ISR B A A A O IR th T2 A p
DR SLLET

1EHERIR

O LR AT
YR 44l /

4.2.1.9

IR
M AL AR T T RFF IR, A5
LS T AATHOFL, BRI T R ALK

A UL 10, /)N By 7 A5 I8 ) A 4 it o 4 7 A
FEREIN S U, 1 H A AR & P % (8] 10a b)) s 2
R T AR BERR Sk (1 10¢) 5 1 I A8 56
H#iiz FH DSC (1A 8¢) ML, /> %& & fif H — A~ JL
DI AR AR F A HETE AT, Sl I 22 DL RR ) () ik
FE . FERR S A ARE S BT AS % BEL 7 5k B et R HE

WY B 85 V)58 FE ( Yun et al. ,2006)

il

(e)H%J«Jﬂ'Jg%EEBH (F) B i
PR Rk

(o) I TH5E S
M s

IRE R — R T sl R B il (9 1 B i Ve
L, B0 57K A P AR A SR B i A
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JE 22 AT AERR B HE AR N IR K B E e 4

FL BH ) f 3 — > FUREE , 3840 HUA ARE
D778 ) 2 K 2 25 () 43 9 23 1) | BHL 3R 351 1T ( 14 Be,
A5 SRR UL Cho et al. ,2004) , SHFL T —
FIFEAT RO 1 M 2 B8 - A 22 rL A 2R 40, DA T
AR S N HLBH R ENT X LR R

Pk B2 B T EAFR E AR s, >4
B HHEVE B RE ) 2 PN RS, AT A5 0 P9 AT B (R
10f) , AREPIHS IR EE A &, mT a8 s Sk
AL FERIESE S W AR S AR AL R R A, HF
TN S AR 114 i AL S T YR A% A (TIPS, 2 [ BB IR
FE K AETRE AR SLK 2 NETL #F %, Kl 8G, Rosenbaum
et al. ,2007) A] PAZ¢ B 76 T H 8% ESC Al DSC [y 3L A
t,
4.2.1.10 WK G Yo ff—URE ™

IR R L R X AR (PCCT) 1 i
A8 TR R A, sl b2z prophid A Cand il )
5% CO, ) 7K A W O i R RIS 1 S A A =
AV ) B A 8 R T TR BE AR 7 R SRR K (B
i) WEE (MRS ) A A R PR
4.2.2 /hgh

B WO RIR K G Wit 2047 1R T S Y
VA 32 F X — & 0 DA s e B AR 2 0
MR, IR R 70 S R AR (PCCT)
BB T A3 X6 R 7 O A T A 1143 BORE Al it
ST, LA SCATHAN B K G TR b )2 A AT DAt 7
IKA P2 50 2 R A P

PCCT F % iy 38 [E 6 W 3 T 2% Be 55 ALAG F
A H AR 5 [ W [ R AR RIS RO R SRR &
Y5 S TT A At A VE PR, i H H AR AR b [ 3
TF& T AR B (40 AIST - IPTC) . FFLA, PC-
CT A £ 7E 35 E B R 2E R0 AR A Y i
FERSEIR S PN, ARSI T Y 7K G 0 R A BRI <
DS RS b i AR A T H AR PR LE A B R
TR (T0DP) $ATHLRE AN e K A i 5 ol 0 F
JeiEEALBE T AIST MR KRR E N, S H AT
KEYIAE SR £ 25— HERS " B R
Lo Ah, PCCT W4 B TH B AR L, Jeim K
SR S (UNENRE | v [ A [ 45 ) AR SOK A YA A
AR SS .
4.3  EEMHARSGVEZH PCCT (48X /e i Al
TSR AR S O 2

4.3.1 SEEMBAFE RSz PCCT X

FH 32 E TRIA WL T2 Bt & i R 77 5 il )
#3125 (PCCT , Pressure Core Characterization Tools) |
FIFE— BB SERA I & R /T 2 Fh R s/
IUORERS , 2T 2013 45 1 A 7E H AL AR5
Lo, T H A4S 5 16 ¥ 78 5 %0 ( Eastern Nankai
Trough ) FIR UMK G WY Hs T2 O AIHILAR
SR AP BURIAE YRR, B R el SE R A H A
SR EPR G AR, TEAKG W R T A O 53 Hr
T [ PCCT AR5 . W5 B ERIHLAL AL
536 ETHIA W 3 T e | 56 [ 5 A5 JRy (USGS) |
H A Zm R m A Rl (JOGMEC) e H A 55k
PET MV BE 27 55 AR 5T B ( AIST, National Institute of
Advanced Industrial Science and Technology ) %%,
4.3.2  LHAEEAE A AALIRIZ H] PCCT X g i 1
R AR O A B

ERNEEE LT E N LR Y kI S
et al. ,2009), 2012 4£ 6 1 29 H—7 J 4 H,
JOGMEC Fl HAA7 IR 22 7] (JAPEX) 3L [R]85 Jy %]
IR K S Y82 1 A O A TIN SE  ES T
A (2013 48 ) X BeK S EA = ik, BIK &
Pk

IR TRZ 1000 m, F 7KW TORR)Z AL T
JELATR 300 m, & ARUA CHDRLDTRR M2 . 72 1
BRS 7 EEEMS 3z CDEX Hybrid PCS R B {37
Jigs JHEE RIALIR Y AIST &, 32 H PCCT ¥R
J3% 0 DA Hybrid PCS FPICH, ) 3 [ 3 5T H AR 23 7]
(Geotek, Inc. ) 4T X G, I A0 o3 Bl
1.2 m KB R FILE 20 MPa BOFEAEIEE

2013 4E 1 7, BIVH A pig v v A o UK B iR
B2 2 A PCCT A8 B H T TALIR AIST #9#
LI E (4 C) o BHEIIE O MRS th i R 3
WA (%) PEAT 20, TEIX 2850 I R]
PCCT 7E 10 MPa [\t ) M #1E, 24U, 1
TR R 3R G0 42 1T AR A i DX

BT HA L EALGE T H AR [ 205Gk Tl B2y
BORBIFEBE (AIST) {9 e 3 2 A A5 4 (PC-
CT) WK 11,
4.4 FRW HYACINTH @ 2 HG0 5 70 Mt
s RGBS
4.4.1 HYACINTH 4t 18 S0 i kA

HYACINTH ( HYACe in New Tests on Hydrate )
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FERCHRAT - HAS B IEFIRE A AR

IKE Y BUREER A 5 AR 11

Jy el
(DSC) , =5 Z50cm

& 11

PRI A28 1, BIZK B R HL O % HYACE
(Hyperbaric Autoclave Coring Equipment ) Fl17K &4
(BS54 0) #ril ik # (New Tests on Hydrate) ,
HYACE /2 F BRI FERLE A R 1140 (MAST, Eu-
ropean Marine Science and Technolgy) % BlI, F 1990’

AEAROR FH BRBAAE o7 B 55 6 AN E R4
B,2 A5 3 B RSFBA DE A TR, Bl45 A FRC
%% A FHPC whly sCP AR O B0 #5452 (FE AR
SR 2) ST RIR KA PRI ER A 4 e 1)
EERRET A",

HYACINTH & 22 B 5 K 77 45 0 ik 56
RYEAIFE ODP194 201 JHA ALK, J§ NAEKE Y
ERERIEAT Y ODP 204 5 T0DP 311 #ivk (2005 4F) H
BN, eI, 29 12 4FK  HYACINTH 7508 H
DK AP HT PN 7 A BT e e, AR
%2008 4F,HYACINTH &5 2 & A0 T ERBE B Ik
KA H NGHP — 14 P05 BRI (2006
AR I E T v R A OIS K B el R T A
GMGST LI B LA Kz sk AR 7ar Hb K 45 4 7 2
UBGH 1 fiiyk st A" 45, 5, HE GMGS 2 - 4
(2013—2016 4F) =W AKA W A8 ft Uk i £ i B0
5o A A, i@%ﬁ(@?ﬁlﬂﬁﬁ&ﬂi/\ﬂ
( Geotek Ltd.), iz ] HYACINTH % %t 3k 58 %,
g
4.4.2 EJUAFE HYACINTH [H ARG HT 5 1 fe el

P

Hﬂ

() WFE T LABRBAE N 2% BT PTCB ( Pres—
sure Coring Tool with Ball Valve ) f& UM E. | U
6 FRC 1 FHPC % FH 7 i ( BRI ) 14 %25 P g
4R, W FRC F1 FHPC A< B4 R et A F
Mok, FHT, HYACINTH 2 587K 2 9 500 148 i
UIREHFE 70% ~80%

(d) IR = (BIO)
AR R £910em

(c) EEEBIDIE A (DSO) L i
FEZy Im, BLISERIRAL L

B A4t i@ LR AIST &9 pccT!'?

(2) % FHPC SREUA G B2 R 19 51 mm
A3 57 mm, LA 25T HYACINTH £ 48R3 by
ASGER A3 I A

(3) g ORI (JF5E R 1 m)

(4) MR IO T FIEG B 22 48 (PCATS) $215
TR ENERE , 6 58 4 A sh kAL sh Ak shs i
(7324 0.5 mm F1 0. 5°) s K4 sh 520 HER X
SR RURARZE &, TR AL = 2 X SR AR nT oAk Ry
A,

K12 FE7R T HYACINTH £ 40 1952618 i ik
R, HPE 120 d JER T TR E’J%Eﬁﬁ*@”%b
B ST o i Y A N N A B 7K 01 <0 N W =B S 11
CFEAIRGE 415351 ) DeeplsoBug 26 %ﬁﬂ’]f@rvﬁz
FAT e A ) e 2 P DS T B s R R A kA T

5 HZAREKESWHEZITRI(MH21) I8 2R
& (EIA) "

HASTF 2001 4F 4855 52 5 Fn =l 355 ( METI)
Jash 721 i WKWk H” (MH21) , H
F 2 BRI & N BE K54 (MH, Meth—
ane Hydrate, {¥: HASH 58 KIKSIKEY) NGH Fi
HHEEKE Y MH) HAz 7= BRI A B2 R R
Hrpz — R gl —A 584 5 B e g b
KEYTF R ARG, TEH—FrB(FY2001—2008) ,
MH21 BFFEEE G 1 (AR MH21) 647 SEREAF 5T
S 5K Mallik F15€ = BRI bl A R 27K
BYECR TR FLRASS , LMEF X 2 5 ma A
B S A TSI R BE K ST k5 %8, Tt R 3R
SN PEAL 200 ( EIA , Environmental Impact Assess—
ment ) [} 77 T FAR R
5.1 HZ MH21 55 — BBt (FY2009—2015) /K&
Yt & HARE S5
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- BESE Ehin gy
eyl FEAD
Fikad

0B
YIS

(b) BRIE, PIFE65mm, FCHeZ 8t (c)DeeplsoBug, WrrBRIRSGHLEFHFE7EATMT  (d)DeeplsoBughZtaiisy, i RESEURENLI
B 12 IHEF=ZKIEHE HYCINTH PCATS

AT WA 7 T« — 2 7 P Vi VR 2 3 St 1 TR
e K AW =R, BIRCR ;28 — & i JOGMEC
F1AIST BRI MH21 EIA FBA %K A4 FF
SRARI PR BE R0 A (EIA ) FERFSE

TR 5 B Be i BARE S IR . (1) d#F47
IR IXUS: 73 BT Il 2 % 5 5 (2) T & PR 52 i 1) £
BRI FEATEF SN 5 (3) &% TR 8 E 19 EK
G A 7 R 0 1 B AR SR, S A A T A
(EIA) ; (4) A bk ARG B Bds AR, It
LAY PERPAL  REAR SR MH T AR LR

HRAE 555 — B B 958 BESR , MH21 EIA AT BAEK
HFLUF R E:

(1) ZEHE TR LL T 350 m WA TIREh £
FLER K B WAEIZE (R Be R ) -1 T10R

(2) BTz 2L T8 SR S TTF & BBl T
FNTEHAE AR, LA B A A B H R A TR

(3) LXK A W IZ 8 PR IR R TR,
5.2 H ARG FP b K 4 4 T 2R 35 5 6 A X
BRI RS EIA W PR MMZE G 7k
5.2.1  EASH VIR R B /K A 0 T 2R 32 ) v A
AR R 25

KFRRFKEYI R TR, 5
M BTG T RAKE Y AR R R
W (ARSI B A TR 13) , A S Tl R
TR I 5K A YA S PR EERZ A, R b 5
FERASBEINE , LRI ORGP T &
KU R I A

H AR F 7K A M) FE R AT REATAE 1Y) B BT 5
Wi, 7> DA v B E R, 284 T o 4 1 DA 45 33L7E
FERHBOK GY EZANEERE R R (1) 477
JE vl IV HE o it O 5 (2) A v Ak B K HE R

B3 EREEKSWHMEIRNEE

TR 5 (3) MR UTRE s (4) MR 3, (E2, i T Xt
Le ik b 22 0 ARMEVPAR X SEAE RS . BT ANRIE
R AR E R w R AT R A R R
JE LRI 2k, B, T b T i A —
IS AU R 3R TR A T, WA T e R A, M AE P
TR RE W UAE =8 (7R 2012 5 2014 4, 5 #ER
2 2013 12017 4F) Z 8 g6 -5 e 5 S0t PR
Wy, [RIRs, B2 F 2010 4P T & AR I 100 24
B AU Ay e EE
5.2.2 HAWE KA W AT (MH21) 55 —Fr
BOABEZ M ITAL (ELIA ) BIFSE A

H A MH21 55 Z B BeAEE 2 W Tl ( E1IA) BF5E
BRI T2 5

x5 BEXBREKEWHEZITL(MH21)
£ B IRE MM (EIA) #F 3 B

i
LR FE 2009 2010 2011 | 2012 | 2013 2014 | 2016

e AN BT
1 +
[IRYEES3 BALLERBE MR Al iiE’i G T —|

BRI R 5t WER Iiﬁi R et IR

BRI [

CRUS) JZz 31kl
A 26k 6 vt

& A ROM PR OW
O/

SRR




55 44 555 12 W

FERCHRAT - HAS B IEFIRE A AR

KA DY A5 R
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5.2.3

EIA REEHEINZR 5 T705

H AR g T VRl K5 WD BIE 0T 26 — B B

WOk, AT EIA PO RIS W 2 T @07 i

ZS ] RIS

R I R, WL 14

HAS MH21 2 — B B b 7E pa TR A S K 5 4

H ot

JQ

| K EAT R I
AER '
AR

Vi
s

\‘ = @ = Q = qilip:

W@"J—;‘*
[~ 'ob'ﬁ’/

ﬂlﬂi’%ﬂ

HEEIR)Z

AN T
oY act 7/ A
k4

B 14 HABRRKEWHEITR(MH21) EZMERER

(1) 14 A5 380 &R 1 i1z F SR )
BRI A I REA,  7K51 J2 6L A 320 R v 1
FE IR ; 12 F K F #2248 (ROV, Remote
Operation Vehicle ) W I Ji& A7) 5 0 24 1) A2 4k 5 32 H]
VoS itk PP e A TR 00 S s R o AR T /K PP A
B PR SR AR 7 BOK 2 A PRS HE ., DAL
MR Y AR R Hl 2 Vi P A ST B IE, h BT
BRI L KUK F000

(2) Bl 14 Ze8B 53 SR I VETE - Z  ha) 2
MIRJE =AA R R EA AR A, &
HABRG, fEFERIZSHE)Z, f T REHTR
SEHEHE A R R AT L B, Ve AR R s AR W) (B AR ) 22
HOGRRS R ADE SR R UK E A K JHE R EY)
gk, P Ia]ZE B H A R R R R A L
FROCRERLSR Ao Al A ) AR, R
E5ThEZIA R AR T OLEEIA SR
4% ( Photosynthesis ecosystem ) , T JFE 15 H ) H ot 55
SUAXT A X 8E A e AT FE W, e Atis FASCE X
WCRHFEA ) AR S AT T AR PR FEAT A | T R)5 11
Pl

ETHEIRE, WS R e A FAESRS,
“Ae2e G AE S RS (Chemosythesis ecosys—
tem) o FEMERF MY PV AL A7 — FIEE R AR 1A

B AT FHVEE I ) Y e SR A I 7= 2R Y B AR, KR 7K
H BRI IR B S, T — ST AR ) (XL

I e
U

11t (1
7K f\;lr,di ;{-’A —

STl (EIN) RE T EEATER

o rert | L
T

7o RSB ) A N A 35 R R I R W)
EATRER A A PN AT LA 285 (4 I 21 88 1 R 1 e
RS o ) B A SR A 2R AR R il

AR AT BT — 7 T E1 A7, 535N AP
BEA BRI A 0™ I MR R

5, A S A IR T A AE AL ﬁM’EFFJi*
G, 5 pli MR sty PR BT T e [T ok ) b Bk
TR AR 2 B PR A R 0 58 AT T (IR R A
AR | IE S FE PR & BRI (10DP) | 5 bRk
Rt BRI (1CDP) SE [ B 5E ) EE 2E ERZ —
R | H A SRR KR SR A0 E A T HEES
AEPIRESE T AL, B 20 & 2 TR R
PR IBORE -5 I 53 B 1) B AR R RS 15 (WA S
55 4 #0%H9 HYACE (BIO Fll DeeplsoBug) .

(3) 14 Hr{RIF > Fom , T8 RIR SR AR
T AL RGN E WU , 07 Rk 8 A i 7 v R ik
5220 RO 2% FRIEEYIF TR, LA K e B4 (Ni-
skin ) BUK 28 S5 R AR MR A MR ) X0 G Hb B A2 1k
FNEEEAE S R G T
5.2.4 MRH ORGP AL GEUR) IR S

R TR AU R 2 TR AR FH A TR0 25
M MH21 H-RI7E 2012—2014 B4R BE (7 7K
A A PR 2 A R I8 R AR 50 2 S EA T IR

BRI AR S 2R T I AR T (TR A/ B

VR I ) T A 0 R o YU 7 VARG BRI AT
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2 B AR 7 e A BT D 3 2 XU AN R AR K
E2  BRAEXS Hgh AT W | 2R R AR R Be K54
BT & T VE I 358 30007 PEA 8 2 9 SRR T 5T
MH21 T 2010 4FEAF & PR B WAL S , 4331
T BRI B SRS . X T —
UA PR (PO A —H 2 —A 1) | ikt
AR I R SR AR 6 A H BYEE , L 4E AR e
HrE— A E 20 3 A H B, KR
I — LR 7 R IR R A %o 3 R e A U R
T LA, Dz T kAR e e,

5.2.4.1 et e I AR 58 (MLMS)

H T RIECR S K B R L T 1
B (1) 2012 A4 P56 190 B 29 100 ~ 350 m
), NIRRT £E 1) W g (AR B ik 1 ) T s 52 2
WY HY 1, MLMS ( Methane Leakage Monitoring
System, [ 15 ) F4E 55 R A= P2 00 ( SR B
TR FR e SR ) B TR], B2 FS I A R BE VR B
MLMS 223645 22 il i A% RS A 4 i i Y e %
S R AL IR R AL A SR . MLMS 1Y
FEOLE T 2011 AE1E T 58 05

PR ISR

ADCP

LA T8
FERIANC AR

FRURE IR

15 SEBREMREN RS (MLMS, HI EEBEA A TEIT)

5.2.4.2 MPRAIY I RS (SDMS)

SDMS ( Seafloor Deformation Monitoring System,
Kl 16) A P I (BUARHIN 2 ASCR R ) (2184405 ) |
MH21 T 2010 4 7Ei il s izl R 58,
FRMA RN R RATLE VR 5K G W)
SRR T o AF B AR BRI AR £

W5 DS L, DA i P m] L LAk R 9 33
TR (B 17) o fHR 3 S B A0 A X /0N
R TR PR 250 22 A Y ORI | 8
RS AR AT 5 R e 0 A O, i EL IR )2
Z LA KA W A v DX TR A B IR IE AL, AR
7, SR FTLEE B A B JE R R B, T
HABAEREKEYA S, (H 21X S 30 T 7K
VIR A B AT RER DR T TIRAY

T T
C E

A%

I\ frnne
1 /%WJM?@%%EPE

PO L

B 16 BETHKEMNZELS(SDMS,0Y0 MR EAFET)

AR IL AR, W e
TR R A AR 0

IS A PR R A

WRBE(.5° ~T7.5° )
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Drilling Technical Problems and Countermeasures of Oil and Gas Geological Survey Well/ZHANG De-long, WENG
Wei, HUANG Yu-wen, ZHU Wen+ian, GUO Qiang ( Beijing Institute of Exploration Engineering, Beijing 100083, China)
Abstract: Oil and gas resources survey is one of the important contents of the 13th Five-Year Plan in China. 54 oil and gas
geological survey wells were implemented by China Geological Survey in 2016, and 36 wells deployed in 2017, mechanical
core drilling technology is mostly used. Based on the characteristics of oil and gas geological survey wells and mechanical
core drilling technology, this paper summarizes and analyzes the technical difficulties of oil and gas geological survey wells
drilling in the aspects of formation characteristics, well control, cementing, logging and downhole complex conditions, and
puts forward targeted solutions. The research results of this paper can provide technical reference for the related managers
and operators, and provide experience for the research and development of drilling technology oil and gas geological survey
wells.

Key words: oil and gas geological survey well; wiredine core drilling; well control; drilling technology ; drilling equipment

Dec. 2017:21 =25

0 2%

A G R = R EE N A
e REUEAT 7 HJR AE ) J vl E J  J 4 E
Tz o T A A R B R T
BRI E T A M AR B T 2 TR s
B TUESR R ELR I, S0 RSk
SEART, B A S /e A MR 2 i
BRI A, VO R — R 2000 m, HEAT 4
SEBEEE H R, 52 EAREE AN T 76 mm,
] B 5 38 45 R 2016 45 S i S H T 9 54
11,2017 A5 E A R A2 - 36 1, SEHl T
A T AR A, AR, BUA B
J A 2SR LA OB R T2 1% T 253
FH T RS S 90 U5 B 2 | 7 30 5 2 4k i

K EHHE.2017 -09 -06; 1EE AHE.2017 - 11 -22

REH IR AR Z2 IR ThT I R Y TARE AU | iR 254
FIEALFIfRR . ASSCEE R B A RIS
VBRSBTS TR & 3 T
R SIT I e AR A i SR R g R 5 58

1 HSHRAEFER
1.1 HZEHER
IR A8 T s MR R A A, B
TEA W22 7 S e sk B B RO <t 5
GORE, BATE A AR L IO B A
TR H 1E 2000 m 27, 2EA T2 Bl H A2
O, eI HARE—A/NT 76 mm, HFTHER Y X R
R AR TR B AR AR BT X B, K 26 X B A
TEARIF I B TR, 1 it T2 B et )= 1 S PR

EETUE . 1 b 58 A 5 5T A5 550 H 9 08 R 2 b B Sl SRR Al B R A5 T (445 . DD20179122) T 3% F M X i AR B BUA SR A b
B A" (455 : DD20179082) | “ AR R TR B 17T — Bl b X 3t P W8 U500 5 (b mCiR ™ TRRAF ST A7) 7 (4 %5 : DD20179022 ) 5 [ BBk & 0 H
“H BUR AL/ D ARFLIR 3 J1 % 2 B R RS2 (4% %5 : 2011DFRT1170) | “ 52 4% UL/ 10048 AT R M e S0 B B JH 3 R R 3 05 (45

2015DFR71010)

EF B A IR, 03, DUIR 1984 4R A2 Bt il SOF AR Lol SR Al B I 3t B0 B0 % T BOR B 58 AR, Lm0 T 1 E DX 24 BE B 29 5, 1g-

szdl@ 126. com,



22 B TR Ca B0 T )

2017 412 H

BUINHFAS AL, R 2 30 0 72 S5 PERE X 2 40
A —E BT 2 O 4 B A S A i T
SEFRIE S 2 E ML 220K, EHLZ M ET A
P EFIBRE SR Z R S0 T T R B it
TR BERE R, TR

1.2 WTTZ

M\ E T C 280t T Al A B A ok, H—
R MU DR T2, AUCA DS T 2 5%
FAME T 22 030K, D2 T T8 15T )
A AR R, 3Bt T A& A R R
PR R BN 1 Sk B ML, B AT 2R P R P 0T 48 2R B
OEEFE Bl R A N B AL

T 5 5 R A A TR A [R], ML O B R T
CARBZ T A — RIS

(1) Jiti T A, i T.— 19 2000 m A9 Hb
JEA IR A B A 300 T e A A (LA I S
) o

(2) KRB A DA 2E T 2 AT B0, A&
R IR i TR R, 7T DL AT 58 %K 4 7R Hb
JE RS,

3) BN A B2 2 2 3 AN BEATHE, B4 B
ML 6 N, SEBRFE A B 20 ASEAH Bl
i TRGE

(4) B4 T EISE/N, i i BN, X 3085 11
BRI

(5) M TR RS /0, JE AL FE T AR /D
POEZSRERAY 5 A\

[FRS, S5AWMETH T2 AUCA D8 E T2
WAFE—E R .

() BTG, A Sh bR AR, B 24k
ALFRRETIWE AN A TR e R R i 5 el T g
BEAIL, A BE R LM D B E B R G SR ST
EhENPLE VR T B T S EPL, B Y A SRR Ab
HAT Z R A 22

(2)BERRARTEE , Z A A AR T
F BRI, AIUACE OBl T2 A 15 4 L T 1A X 3¢
2, BN, Hame vk & 5L E B R LA 5
T XA O AR T I B i R g™
AR,

(3) B AL P FR G AN 56 3, BRIt B LR
FAXTERAG, AL OB TR T — AN B & B
TWAGIRHE Ak HE , B BCH S 1638 2 N Bl I

THZER PRI T M, AR TR SFERI A 8 AR
MICHEACAL
(4) HAEEARMIAE , HPERPUCA DR
SRR FEFHAEROR B A AR By
AR A FE A 2, S LA A2 g 3 =02 Bl i
TR

2 MSHIRBAEFEFRARES
2.1 HbJ2FE SIS

ARSI E R TT &I, H2 R T2
B TR TS TAE 2 —  fEHb)2 I 1R i s i
T B S S SR TE AR,
A A T R A VA AR O B X e T
SR B TH4R 0 £9 7 39 AR AR L 16 v o 1 o000 b J2
71,

FEAT AT T I AR oh | 7 WA M 2 R ) 1 4
R AT AN De 3855003  Sigma 5% 5885 X)L JZ
JE BT BT, De $8BORE X Y
PET AR Sl Al TR R Bl Sk B A
Wtk RE S 50T LATHE I 2 (9 De 554, @38 De
FERCT A R TR 1284 " De 5502 4
TR U B HHE I T2 g 0000 T 9 17 ) 8
], 3 EL, TR A Ol SR ST A sk 3 4 3k
FE  SMELAFRIRURS Sk T R UERR IO B PR, N2 e S
KA YRR A 60 T I e LA, B 2 ] De
FEROEAMELL ] T 42 R 7 A T
2.2 JHEHAR

FEI A AR, R TR R AT /R E
i 8 4 TAROR G, 5 51 Rk R A
B TR T AR R A A
PRI B DA R T 2 i TR A 155 )2
R E R, TER AR e N2 45 7 TR A7 ™
AR, R RGN R EE TR, AR
B AL B A I A
S T 2R AT R A TR, e e
AN AL DR T 2 g, O,
FURT, 4 TC S MU A O B R A VE BE Y 5 2 58, i
HUB A OB T 2T R A b T 2 Pl 1%
ARaERA,

TEA A TR P R I I S8 H, S §
MR O 442 R Sk BRI A P 1 5 3
RORLE AR LR 7 I A B A TR



55 44 555 12 W

SRAESE S I CHL T 2 R HHAR [R5 0 5 23

IR OB T2 A I EIHE RS, Sk =
Tt e GEALFEIR A I BRI RS AR
AU E IO B AR B O
P Sifie

L IR E=p N E N NP 2 B Ul
SEFHR I H,S (HSE S AHSCHR I, B ad e
HIM AR B it T 22 2 MELAAR B AR IIE, 52 Mol A
SRR BB S R R R A FR A IS e = 5
A I BCAT B M7 S5 A AR XA 55— I ] 52
PR EHOFPREESIF R 1, 2 B ok,
2.3 ZERpES[MIR

B OBl Rt T 308 SR 28 R BB O Bl o T
2 BEBCO T S AR e IS AN R | 38 5 Ak
RS AT B SR MR BT AME R 2 ~6 mm I
IR SRR AR ZS TR 1 ~3 mm, BRas E] B /)
P ECEH RIS R R, 302 TR R ks
BOFIRHE AR R F 00T B I 8hBeR ; [m]ig
TEk Mo JRECA DN i T I N il
FEABER, AR 2 o T s, s
BB E 5 5| KA RESAG Sl WS 2R, e
WA FOR A T R rh C GRS R
TEARA VPRI B W R IR RT3k PRI
s I, RIS 7R T8 SR O A I A R SR
PR

MR T B0, B8 5 IR Z 6] (9 3R 6]
BREZ /DN, TEAE IR A S E T, I A AR A R
ET L BRI CR B S S R R
4 5o 7ELIER LA O AR R AR %
AR R, FTHE i AN o S S S 39 it T At
BTN EREE,
2.4 BN I BE B TR XERE R

BEHIE TR B IT ZE MR, Bl 2% e
TERS R Tt B rh o DLAO R A2 e " T
TREHL A | AR R B B T R, A
T R 2T T — S B AR S A 22 ek ™
HAYTEOL M UUE ST AL A ER L, AR A5k
LA, AR AR AR I R O A 225
R AT F AN SRR e SR
N GV A A i IV 5 B B R AR K

BB A DB ERERZS RIS 0 A 5 M Y
(] BT R /I | i it 8 o 5 o SR R UK B T 4
Gy TN SE TR IR, PRI TR OL T, dndE

TAEAL AR B P 8 R B 6 R ARAS 1T g S 3R 2
VR ZE9K T W , B2 1 1 R IAIRAIR , el U2 AR
ATRES | IR S, R, R S
A T3 R ATl VR R B S ) B |
R,

2.5 HbJRIE R

A AR AT AT 3, T AR R A%
TR PDC  ZF | 2 H8 45 WA 3k 45 2 R 31
i) | TR S T LRl B M PR L 3
Gl EL TR LA L R TR b 3 A A
SR, MU OB R T2 R S R B R A 18
TCHI R VA5 B e T A b T RE SR R B
Sk, Sk O BB AR A | T e P R Bl A T
HRZ | M2 (38 R AR 2%

2.6 [FEHEHA

SZAFNIUA FEAR S AF RG], HUBCE O AR IR
iR AT SR A . LA R S B A
BITTE R 7130 22 B YR o AR 0K | DA T A
SRR Er b, XRSR T E SRVTVE B v TR (RIE
SR R R 2 M, S L 2 T AR R B
FOBESR AR R Al T TR | & B
SRR e TR, BRTENC A
SRR 0 B R B0 /N B [ e A BROROR Ak
A R ER . A O A T
I 4 T A8 T L SR 4 R 4, LA TIE S 3
S A TR AR
2.7 ISR AR )

ST R AR i Tt 2 o S A SR 2 T
HIBTAERE PR A TG T S B e TBE, 48
T, LA 2 O B A SR P e R BBl S , Bl e
TR T RGN, S BOGRHERT EE B 4T A
FEMRAR, B RG SGHU A ORI L
MEARIE , BN 1 %I TAETF IR L R e, R4S
AR HEAT IR 25 g 3 AT LA S B (E 2 A2 g
HER: BRI ACRI AR SR TR
PRI Xy T R 28 - 2 o P T R 2 TR
A SRR, TR, 52 MU A O AR I 4
PRBR], P A s AT SR W
SRS T 2 | M LA S I R W s TR RS TR
A ESIRE LS, AR THET %4,

SE T FT A RO 2 S TS, 9k
TTAZ AU O BRI IR R ST A B, AR 22 508 9 4



24 B TR Ca B0 T )

2017 412 H

WICE T AIFE /NEARRIINIE TR IE D &
BORFS R ZE . RN, i T IR i/, 5 A=
A L T B A2 AR S AL, — L A A
o RESARMESTH7 it T KUK
2.8 L EAR ZERAAL

S5 BRI KR Al BT B 2 U Y
EHIRR SRR R AR AR ATl b v AH O KL
E BT DR G 18 S 300 T | B AR T AR KU
PRAENE T 264, A JCsT 0l BT A A AH
KHLE BRI BIA R, A DU DB AR SR
VAN A2 T oA A ) 7 2 IR IRl T ik
BEFFARSChRE [ R0 AL Bl TR 2 2L

3 MSRMBTUEE H TR AR R

R IBUMC A OB PR T 2T R i = el 4 43l
FHE T AT LA R AR B R R AR, i v B R
BeR, BARHAEER LT fE—2e A2 A
SRAT LU I Bt T2 FoR B S0 kR ez Lok
=R S
3.1 HuZ BB Bt

A X B A B A A T AL e nT PASE
B FH A GPCA DR HLRCE | i ok
FITARAAAER R, S5 G PIRGORAISR I BORL AT
LK M2 s A TN, MR B0 A mT RSl J=
R R OLHE T 2R Gis ] EiRBOR T B, 410
HUBCA OB ER T Z S8R T BEHZ ) R
5, 42 i HAEBR AT AT SR, T Uil Ut e £
Het THAIE A AYEOARSR TR AR
3.2 WL TAMA

BUAT BIBUBLE O B ERBE 28 AN T AL Bl S 0K 4
Pz, B R N, BeE A B TAES
KR ATIVERE , RIS L RS A
PBCE T 2, n] AR Bl S) 28 48 22 2 RIORS 240 1 Al ot
PEBEARRIE, AN TEIAT SRR bk —2D
IRV IE WERIA Wi K T ST AR
ik 2P A Y F SRR MGE AR TR
PEECPEAE R, SC B o TR ANEL RS
Pk,
3.3 ILiLHiRA&E

TERG I TR BRI, B e IFIR B
7B BESEI IR B AR 495 mm, — 7 A LI T
RAPE—ZEA, 75— J7 Al LA 2 I TR

BLORUE I -2 4 s 7 e T axd 2 v Ry 7 25 A Fe i B 1
BRSNS Sk RSE, 30RE AT DUAT R BG R 3R 23
[ BT, 98/ NI B R e, BTG TSI M | 8 o 1 i o
VERE SRS RGT UL EC A FLAR Bk IERR , SRF AR 5
BT RRE

BE AN, I AR 8 DX 35 b o5 AR 490, 18 3 P 3 o 4
SRk LA it T/ 2
3.4 ittt s

A 1A A A S LS O AR
PR XELLH B T 752, AR IS DL OB
PR TR AR R GRS R aTH
i it/ N R BRI R B
A A 4R 5, T ML A O B R 45
BAR KB RIRER, DimiERiE AN A /N 146 mm,
TG 21 MPa, [ ELE 545 BCA OAFFRCE R
WA T, FR A S HE 2 A0 ) 75 B M OGB4
B TR, R, 255 HUMEAE O
R T 200 2 A DG S 4 4 it A A, X Dlk A 5% i
Tty Azl
3.5  SEIEENFF AL HL AN [E 45 1A R

BUA LA OB PR B 8 B B I AR AR AN AT
RRGEFE, NES AU OB R S PR s B2 2
SRR I A 2R R 4, DT 2 v ol e Y Ak
FE e T I BE 1 A TF-B

IR, W ifE— 20 e A R AL B 2% JE L&
IR ARBE AR 2R, A DA SR U 2 e i flgs | i
RAEARE T HE A IR A TR R
T W IS B A B R TR 45, B DR S TR PR RE 4 1
R ARSI
3.6 HAHKHRME

PUA ML O B R bR I A ERLRR B 28 T07:
T FE TS TR R A S A TR, O 4 A T A TR
PR FPRE S FR R | ) A SR, I X5
SHZ B T B EOR
3.7 JFEMIAREEMERI

ERERTIN E =R YN NG T B s TP 5 N
4 H,S HSE S5 5 (AR E R 25, v LA
i Ml A B TFCE BRI O 2tk — 2 i i
FATKFTAERE ST, JC s Xy <R I T
AU TR
3.8 RPN ELAN

TR PRI A A TR EE T/EZ



55 44 555 12 W

SRAESE S I CHL T 2 R HHAR [R5 0 5 25

—, TR B TR B, N TR B 376 T 7
&R YT, I T AR S
P B SE 3 AU BRI R MRS LAY
B, A EBLI T o R b R A A Tl A HE T
HHR) W MR AL , O A B e 5 TS Bt
TR, PREREE Tt i A4 4

4 MEMEUAEHEARRE

AR A BT LB T /NHIREAR AT LA
IR ARt T AR 2 8t T2 ™7 WL O
PR TS/ N IR B RATAEAR Z ML Z 4, BURCS
BRI S R REE T U256 BRI AT
TE—EAR . SR LR AS R IOk v i FTset
(18, Bt P ] e S A Je i = o R H AR
BE U DR R BRI S A AW A, —
H_F Rl B e, HUBCS OB D v [ <
5 BRI A AN/ INH IR BB A R A LR

Bk

5 Hit5INA

R IHUAMCA OB R T 2T R i = e £ it
THA A R GO eI

RIPUBCE DR T 2T M T A A it
TAEHAR NG 2 T5 AT AETE 22 [, i) 2515 3] 8
PRI

AN IR A b BT A it Tk F b I
MR A SFRE RHF A AR TR 4
A AR E B

TS A A S A B A R G bR v, 1 —
A SEEANANGR TR T RSP BRI R,

SE 30wk,
(1] . T HE AE IR 7= M 5t 08 25 T8 B i% R [ N ] . v B 4 %
AR ,2016 — 11 —=11(001).

[11]

[12]

[13]

[20]

[21]

[22]

FH %2, 2 28 A R P 7% )22 33 T b, )22 1 288 s g 4 R R 5T
[J]. mhMAIIR, 1999, (2) 150 —54,99.

SRR AT ks B, AR SR R R T 7 U R A A K 2 TR
Ty Hb R BE SN S [T ] Bk B A% 42,2014 ,57 (10) 3373
-3388.

W it T 204 b S5 TR 2 4 AT S XU T [ D ] HE YT b
I WL R ,2011.

FIk AT AE A BT R TR I M . W R YD R R A
At ,2014.

JRAE, FolR, LA, L R DA R BR A B[
oL T R 2014,

TS B AT ST AR M A T o R R 4R R R
ETZUR )] 39 TR CA 859 Tf) ,2016,43(5) : 67
-70,75.

XA o5 SO R R LB R DR L) AR
2000, (5) :6 -9,83.

M6, B 4 AR, B A8 BT LB R ) &2 A 100 ik E 5
[J]. ¥l <5 ,2016,23 (1) 125 —27,145,152.

{5 BTAEAE. M )2 ) BB W By ek [ D] S
T.FE,2005, (4) :48 - 53,83,

T 22 I R B K kSR s [T Ak T R
2016, (14) :134.

XMG2E . Hems =B B 5 SR BOIF T [ D 1. R WA L 9 R
B K2 ,2009.

FEAY, T 6 RERIAR ) A5 Bl T IR W6 R 45 IR 3 43 B T D) ke
F[]. hE % e =R E R 2014,10(2) 1120 - 125.
SY/T 5053.2—2007 , & H H 1145 il 158 48 B 43 i i 4% 1 il &=
FEME[S].

SY/T 6426—2005 , #iH- - H AR M S].

R B R IR R S W s m ()]
AHRAL T AR #E 5 R ,2012,32(6) :83.

BRI R, SRR IR I a2 T [ )], BRIl
52,2003, (5) ;51 —54,77 - 78.

ZERA VR T) NME 55 B TR AL Y Rk R £ A 2
TR TR AR T]. A aAaRk ,2011,32(5) 1900 —904.
T, 4R 2 S I E AR BUIR & & e D [ 7). AL RE
U ,2014,19(1) ;39 —48.

FAE. KT/ FIRAE RN K REEIIT[T]. Akt
A ,2015,22(8) :252.

RIFEF  RMEZE 2242 55 /NI IR A B R AR R R
FRI 50 (1], AR T.20,2016,38(4) 1438 —441.
MRE BT 4R B R B8 7R /N BB v m U ) AR 5
[J]. Ak T AW ,2017,31(3) :59 - 62.

M].dk



PR TR i Al i TR )
Exploration Engineering (Rock & Soil Drilling and Tunneling)

B BEEI12H Vol. 44 No. 12

2017 47 12 H

V4 i JE B 2 Ml 2000 m i AU A it T B AR S Bk

et EEAE
(1. TH B REHFT FHET KRS SR AN, TR F55 8514005 2. W &3R5 =8 EF % BN O = # R
BA, W)l % &\ 614200)

e 1 Il R AT, SERTTREE 2001, 10 m i VU X fe /N AR B O Al I 38 0 X T i i
B BLIFEERBETT B0 T2 eI B B Bl 52 2 2 A PO SRR A TIRIA | A TE s T SO DR R T 2250,
IIMTAFAERAN L, A 5 P S Za it DR PR ARt — 2 5%

SRR B RHOR 48 ZICO R E 52 2 )22 5 DU e F 4

HE 45 . P634;TE242 SCkFRIRAD B XEHRS 1672 -7428(2017) 12 - 0026 - 04

Practice of Construction Technology for More than 2000m Oil and Gas Investigation Well in Tibet Nima Basin/
GUO Ru-un' , WANG Zhi—xiang2 (1. No. 6 Geological Brigade of Bureau of Geology and Mineral Exploration and Develop—
ment of Tibet Autonomous Region, Lasa Tibet 851400, China; 2. No. 403 Geological Brigade of Bureau of Geology and
Mineral Exploration and Development of Sichuan Province, Emeishan Sichuan 614200, China)

Abstract: Being the deepest small diameter geological core well in Tibet area, Ni — 1 is an oil and gas investigation well
with the final depth of 2001. Im. The discussion is made on the construction equipments selection, borehole structure de-
sign, coring technology, flushing fluid wall protection and treatment scheme for drilling in complex formations, the drilling

construction experiences in high altitude area are summed up with the analysis on the existing shortcomings, which can pro—
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vide some experience for future drilling construction in this area of Tibet.

Key words: drilling technology ; wire-ine coring; complex formation; Tibet Nima basin
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(FEELERFRT &SR LA R, EIK 408014)

E B R U HEA ) B B, DU SRS N, RO MERE IS R, U R AR B A BRI AL 93 MPa (Y
BUE T, BRI Ty , BRFESCR AR B R 15 A U sOE FE TE R T o 8 A )2 DU ST IRk
SRR A T R F3d o 2 ) e IR T TS R A BRI R I R B R R Ak B
Hidm BRI E & BRI Sof A B T3 S MRAL IR, S s b bUA SR 2 DA AU R 2210 5 24016 T
P T

KR RJZ VORI IR R0 ; TRAL B 5 R Ak PR e 5 RV B 5 TRV o 5 W B U <

FESES.TE7  XEARIRRE:. A XEHS:1672 -7428(2017)12 -0030 - 04

Discussion on Acid Treatment Technology of Deep Well Fracturing in Fuling Shale Gas Field/ZHANG Chi ( Sinopec
Chongqing Fuling Shale Gas Exploration and Development Co. , Ltd. , Chongqing 408014, China)

Abstract; In the second production phase of Fuling shale gas field, the difficulties in fracturing treatment came along with
the increasing buried depth, especially under the condition of only 93MPa limited pressure for equipments, acid reducing
effect was not obvious in high pressure in deep well construction, which severely restricted the implementation of the later
fracturing measures. By the analysis on the main causes of unsatisfactory acid reducing effect, the main factors affecting the
acid treatment effect are studied through indoor and field tests on this basis. The tests show that the increase of acid treat—
ment displacement, the increase of acid concentration and reasonable optimizing the amount of acid are helpful to improve
the acid treatment effect. The optimization suggestions are put forward, which has important significance to the later fractu—
ring construction of deep shale gas well in Fuling shale gas field.

Key words: deep shale gas well; fracturing; acid treatment; acid treatment displacement; acid concentration; acid dos—
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age; Fuling shale gas field
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Drilling Optimization Design of Shale Gas Horizontal Well in South Block of Pingqiao/LONG Zhi-ping] , WANG Yan—
¢i', ZHOU Yu-eang' , HE Qing' , LIU Guang—qing2 (1. Petroleum Engineering Technology Research Institution of East Chi—
na Company of Sinopec Corp, Nanjing Jiangsu 210031, China; 2. Huadong Petroleum Technician College, Yangzhou Jiang—
su 225129, China)

Abstract: Nanchuan Pingqgiao shale gas block is another productivity construction block after Fuling shale gas field of Sin—
opec in southeastern Sichuan basin. On the basis of analyzing the characteristics of the well deployment and geological con-
ditions of this block, the leakage prevention and plugging technology, ROP increasing method, horizontal section drilling
construction technology and some other problems in this shale gas block are summarized. Through the further study and op—
timization of platform deployment, wellbore structure, borehole trajectory, ”wells factory drilling model, drill bit selec—
tion, drilling fluid system, cementing technology and so on, an optimization design scheme of shale gas horizontal well drill-
ing for the south block of Pingqgiao is formed to realize the efficient development of shale gas productivity construction in
south block of Pingqiao.

Key words: shale gas; horizontal well; platform; borehole trajectory design; wells factory; leakage protection and plugging
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Drilling Technology for Zhunye Well —4 in Jimusaer County of Xinjiang/XIONG Hu-in, ZHANG Fei (No.9 Geological
Brigade, Xinjiang Geology and Mineral Resources Exploration and Development Bureau, Urumqi Xinjiang 830009, China)
Abstract; Based on the drilling engineering of Zhunye well —4 in Jimusaer County of Xinjiang, this paper introduces drill—
ing rig construction technological processes of shale gas parameter well in aspects of wellbore structure, drilling tool assem—
bly, mud technology, coring technology and well deviation control. In view of the problems encountered in the construction
process, such as the overburden layer of large-sized boulders, superdong open hole section drilling and lost circulation,
through optimizing drilling tool structure, adjusting mud viscous shearing and lubrication performances, using bridge slurry
plugging and other technical measures, the project was smoothly completed and the technical indicators meet the design re—
quirements. The practice experience is summarized, which can provide reference for the large diameter drilling construction
in this area.

Key words: shale gas; survey wells; drilling processes; drilling fluid
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Exploration Engineering (Rock & Soil Drilling and Tunneling)
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HESES: P634.5  XEKARIAEE.A  XEHS 1672 -7428(2017)12 -0043 -05

Application Research on Drilling Technology for 1: 50000 Geological Mapping in Shallow Overburden Area of Ao-
han/TAN Chun-iang, SONG Dianan, YUE Yong-dong, LIN Guangi ( Beijing Institute of Exploration Engineering, Bei-
jing 100083, China)

Abstract: By using the drilling characteristics of continuous coring, the Quaternary stratigraphic sequence can be found
out, and then top surface depth and fluctuation of bedrock determination, estimation models verification, geological struc—
tures research, delineating important contact relation between geological bodies can be realized and can be used for geolog—
ical mapping. Based on the application of shallow drilling technology for geological mapping in Aohan County, a set of drill-
ing technical methods combination is summed up, which is suitable to the geological mapping in shallow overburden area of

desert steppe, the key points of technical operation for overburden area mapping by shallow drilling are presented, which

Dec. 2017.43 —47

provides technical support for geological survey and mineral resources exploration in similar landscape area.

Key words: shallow overburden area; geological mapping; shallow drilling technology ; loose layer; vegetable glue
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Drilling Construction Technology in Complex Formation for Wulanhaxia Coal Field Fire Extinguishing Engineer—
ing/CHEN Lei, WANG Jun ( The Seventh Geological Brigade of Xinjiang Geology and Minerals Bureau, Wusu Xinjiang
833000, China)

Abstract: The complicated burnt rock formation in coal field firing zone is loose and fractured with fracture development,
poor cementation and high formation temperature. Lost circulation, block falling and collapse are often encountered in drill-
ing process, which lead to low construction efficiency and high cost; it is difficult to ensure the construction quality. And
what are more serious are the challenges to construction technology and the people’ s safety under the condition of high tem—
perature. Aiming at this, by the combination of the technology of air DTH drilling with casing and the scheme of wall pro—
tection for high temperature drilling, the construction difficulties in coal field fire extinguishing engineering are effectively
solved. The construction quality is improved and the drilling cost is reduced, this valuable drilling process is developed for
coalfield fire extinguishing construction.

Key words: coal field fire extinguishing engineering; wall protection in complex formation; air DTH drilling with casing
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Drilling Technology of Well ZK1724 in Banchang Copper Polymetallic Mining Area in Neixiang County of Henan
Province/ HAN Ming—ao, LIU Shuoin (The First Geological Exploration Institute of Henan Provincial Bureau of Geo-ex—
ploration and Mineral Development, Zhengzhou Henan 450001, China)

Abstract; Deep drilling is difficult in Banchang copper polymetallic mining area because of complex stratigraphic structure,
strong alteration, fissure development and serious loss of circulation. Series of measures were taken to ensure smooth drill-
ing in the construction process, including optimizing equipments, well structure design and drilling technical parameters,
exploring reasonable drilling tools and casing gradation and using plant gum system find-dispersed low solid flushing fluid,
which provide the technical support for the subsequent drilling operation and can be feasible experience for deep complex
formations drilling.

Key words: structural alteration zone ; borehole structure; drilling parameters; flushing fluid; wall protection and leakage
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Research Status of Cooling Technology for Submarine Natural Gas Hydrate Sampler/ ZHU Huang-chao] , CHEN Jia—
wang' , LIU Fang-an®, XIAO Bo®, QIN Hua-wei’ (1. Ocean College, Zhejiang University, Zhoushan Zhejiang 316021,
China; 2. Guangzhou Marine Geological Survey, CGS, Guangzhou Guangdong 510075, China; 3. Hangzhou Dianzi Univer—
sity, Hangzhou Zhejiang 310018, China)

Abstract; Natural gas hydrate is a potential alternative energy source that is stable under the conditions of certain low tem—
peratures and high pressures. In the gas hydrate drilling, cooling and temperature insulating technology is one of the key
technologies. Low temperature can inhibit the decomposition natural gas hydrate, which is very important for hydrate sam—
ples obtaining. This paper summarizes the research status of submarine natural gas hydrate sampler in cooling and tempera—
ture insulating technology at the first, the thorough investigation and analysis are made. Then the cooling and temperature
insulating technology of Japan PTCS sampler and the sampler technology in China are described in detail, the related tech—
nologies are analyzed and summarized. Finally, the development of the cooling and temperature insulating technology for the
natural gas hydrate sampler is summarized and predicted.

Key words: submarine natural gas hydrate sampling; natural gas hydrate sampler; cooling; insulation; inhibition of hy—

drate decomposition

Dec. 2017:59 —65

0 38

RIRZUKE YRR nlBRVK” | AR LT 45,
FURS R AEE) R R W I
ERC . IRBFIT R, SRR R IR
Py BSR4 2 x 10° m LA A
S A I IS T BRI RIR R R
B SRR 2 57 RRUK G — RO
AT DRI AT LR i X TR R AR
KEY, HETRZBOZ i B PR AL R SR TR DT
Preke (o) 1975 SO B FIB R A KIRUKE

Wi BH 2017 -02 -20; fEE B HA.2017 - 10 -26

YIRAATE (R KR SR A W) R et e FA7E TR IR
(—&<10 C) @5 (—MHt=3.8 MPa) 35, 24
FOOPETE R IR IR R S R R
IKEG YL 3 23 A R SO ER 40k, WA 3] S A
R E R, 8 T REIRIURAFAE RS 451 T DT
Y OFEa 2 ERHE A TR TR SO0 T g PR e

FEMRIRFOK GV IR E (BEREOR R SRE AR TR ) BORE
o HATE NN RIRZIK A Y BRE RS & IR
ARy 3 SR A IBRORE A K 22 2R LA DR R R AR U
L, — BV O AL i 2 RS AT 5 IR A0

EE BN R, T, DUK 1992 448 B0 58 A 78 150, TR K AR KA W IBURE S B0 5, W 7148 80 1L i 2 Vg X 0 B AR 7 VR 2 3 L AR
[X,21634119@ zju. edu. en; BRFME, 55, DU% , 1978 454 Wi VLR 241 g0 3l ol 1 BI04 1 42 5010 ,2012—2013 4 55 [ B gl o K TR 2
B FRL(HLAS N ) SEo0 s Uil 2 2, WA, W RIG TURR Y FLBRK B8 0 A B EORE B R B9 RIS K R A 72 R 48 K R HLAs A g P fik

&R HTFIT , arwang@ zju. edu. en,



60 B TR Ca B0 T )

2017 412 H

ST IA R T, SR O A AL TR 2
A, T E Y HURE BT R A ik 3 — e AR I
ISRAR PR 7, 2 Xt BBURE 28 e A0 2 1
Bed B B A BESR T L BTE O s T Rl
DR TR AR, 0B B TT LA R AR 5 4 k4
SR, AT DA TSR SR SR A . H AT
PR TR W DR R IR 25 | T KSR K
BRI B I TAEE R L B L E R,

PR RIR SR L BE PR 7 H 5 % 7
B, TR TR — B I Y AR KA
AR T EZELRE T I S o i e 17 s
BITE S HE T, KA W23 43, BRI Hh e S0
T 7E A — s I, 2R 8 TR & F
I SR A T L X 7 T L L B 7K 5
SO L AT LA Y SRR A R R ARk
BYI 5 DA B AR B TR SOK A IRE S 3T
LA St R A D TR SR K B R 3k
SRR AP, ACSZIAE I 1 KRG
P O IR - 45 C ol AR, BVEER R R &
ORERAAR S M. BT LL, SR AV 3 (0 7 2k 3R B
IR PR ERE RS2 AT THY

R dKEGY

HJip

Il e Ae e h 2

IREH I

WAET
B1 RASKEMEERRFETER

1 BRRASKEWEE RSN AARIARK
IRFUKE WIIR AT R S Wy i 22 AR A% 13
G, I ] R R — R ARG HLT A R, 224

A BRI KIR K EGYIF RBAR , TR T 35%
SOKGYIRMSE 7, EAMGR TAE A 2, 2
g 70 AR08, T%ﬁ?ﬁc?ﬁfﬁﬂi%/ﬁﬁé\%ﬁﬁi%
R, EBR RS TT R (DSDP) | B PROR TR R T
R ( ODP) gt I 4 I 1 ¥ IS R SR SK B 1 Ok L URE
HWIE . BT, EAME R £ 2 E PR R T
%1 (DSDP) K1 PCB BURER: ™ B PR K PEALIR T
%1(ODP) Ry PCS HUAERE ' FUGRO J& J7 HURE
2R(FPC)", HA#FH 9 PTCS™ Ll % HYACE
HRC"” ,Multiple Autoclave Corer (MAC) Fll Dynamic
Autoclave Piston Corer( DAPC) Y =BT
A FE BRI A AL

B EIF R IR KSR D LM, T
T 20 120 80 AFAU, GBS T8 H 4
RIRERE " ATBAER, B A BRAE IR IR A H
BRIV B 5T A % v EE A, TR LA W A
jU(T(PT”/I\?)( SOKE YR IT K 1 B 1R IE R
SOKE YR BB S RIS 7 TR IS TR KM
‘#J% 2007 AEFR[E 1E 20 3l 863 Tl v L AR 45
BRI H RS, i s KRR SOK G Y E )
T IR OR BN A SRR JE A R ER  RAR X
ISR/ NS S £ N S e 3T T = IR ES T Tk o7
il B RAR UK G W R LI b | LU AR
PERA WA AI ] %) E1 ) 06 ZEBORE AR, JE AT 4R
W TR IR TKP — 1 ORI CR R BURE Bl L | v [ b
JE R B SR AR 5T Fr A ] (28 R T T 55 AN R
OV DA RS PRI S AR 08 FL IS V2 VR BORE B L
AR A 1 ) 0 2 IBORE S A 4R
TARAFEITAY TKP — 1 PRl O e BURE G BoR F 1 2
BRI =X, v SRR BE AR AR W 5 i A
T MR AR BURE R ] s AR IR AR . 3R
2 g T E N RO AR DB AL

F1 BENSMETERASKEWEER

e Mo ok xR C - S - & e K BORE R B /m
PCB ] P TRV B R BRI 3t R A SRR X 6.0
PCS ] PR R A R R BRI 2 J 0.99
FPC BB RS Fibk] LomiEsER S, s s s, BRA R X 1.0
HRC R BI RS iR BRI, FRE AR IE X 1.0
PTCS HA BRI, B AR LI PO HR 3.0
MAC R. V. SONNE cruises I, GRP R SRR K VR EN A R AN 2 0.55
DAPC R. V. SONNE cruises R, E R A R K B H SR A R 2.50




o 44 2555 12 Y] IRECHAE IR R IR SRS PR AR SR B R 61
%2 EREEXRSAKANRES
s Wk M A iR R BKEERE/m
VIRMLZ A0 IR L WIATRL S ¥ 42 T MR LB % 60
) 7 SR LB WK FRIR 5, % REAR I B 3003041
TKP - 1 (RIBRIEIBEE R ALsebR T TR BRI BRI, % RE ARG BB I
SERATH RSB (R OB R L o L RL 2 B B B R DR SE 7 BRI, 25 B (I S R A 3
FLIEYS YRR RS A BRI Tk, 2 B
AR ST R PREA RLR SEBR IR UK S P
2 BRRASKEUEERLAEAR SRR, RS T 3000 m PRI R JZ IR H
RN ORGP T T Ay BORE AT RICREE 30 m ZE AU, H A, 75K
2 B, — AR S O, R B A BRI R R TSI AR A b R TARZ B R B, &
SERTHUREE BT RS R R, IS EN R AR UK Y B EITIRS: 30 m KARSUK SR REER

IYfER B, XA TR A B SE R, H AR A A X
FLA I (EE AR M ASCRAS SRR BIAR BURE S SR L
AARKAIHERE ; 55— R ESRAH) il i S
RHI RGN RIR TR A WL i 2R 4T B U 3 ORIl
R R AR G R A i, ELE AT DS BRAR b
(R HIRR 2 H RTTRE IS RAR S K A W BURE 24 H)
AR RE I,
2.1 IR KIRSUK B W s AR AR

JUTIE B B E ORI AR R R A R B A
TR B SR SR B i H 85 R e AR
FEURE RS MEE R AT IR T IR 200,/ Ca0 54
PR X bR A I | B B
P ARPERE AT b bR B W] DL RORAE S T A Jm A
BHOBELRZ . 5350 RO GE R4 A DL
R RRE AT, W] DA M AR R ORI T
TERE SO AT I S AR BLEURE T 2 () B A — e s
], AT LA T S b kL, AT e M i 9 3
PRIR Y BURE 28 A W VT 24 Bk i %) 2 g 235 2 HiURE
TR BT T AP IR TKP - 1 {3
TR R EL

P& 2 AT A i %) 5 276 ZEERRE RS,
TG FEARE BT | P B IORE fT RN & R 1 25
AYUU, HAR A IS m R R e B B B
FEGTN ; BIAR 25 B 5, oT LS R ThBE R E

B A TOR B YR ) AM SRR IR % e

T8 7% YRR

G0V SR — T 20 m 8 72005 ZEORE RS gl
FARME KRR 30 m T TG SENRES

il

AL

B2 EENXNFERHR

AC TR TR ARy TKP — 1 {35 14 5 BURE
EiH F A EREAY  ULBE RO AR g B
ST, RIHEZSRIR , BVEURERE R T SUZ 454 Kt
HORRAS SRR I, TR PR TRD A2 SR, DTG
R IURE 45 N Ah i P A masﬁmm
TKP — 1 {7 R BURE Al EL A5 F 7R 2 8]

2.2 MIRFKIRS mA%zm%ﬂﬁﬁ&ﬁ

#ih LI

P i B

TR O

E3 TKP-1 RERERHEHEEHREE

EEREPEREA | HURE SN A R G X

MR R IR SR PIRE i AT I B Rl . X7



62 B TR CH e TA2)

2017 412 H

TEM R B ESR HEB Ry, (U Al LASE AR L 18 20
BOR JERIR TR G DI BURE SRS HEOR A YT 1]
FIA e 50 24 PR 7 3, —Fh2 A S0k
BOR U 00 O A I N BRI EE | SRR
(A3l 3 o 22 A e IBURE 2 i A B ) e RE A FRL T 4R L
73— PR TR R B T KA BEA TV SO . 3
PR 3R R ], 302 308 e PR e BURE A P 114
P RE A H i, HerP E NS RA AR
PEA HASGRIR ORI RS PTCS FE AR 27 1) F)
RIRFIKRE DALV AR IBURES

2.2.1  PRRPRABURES: PTCS

H A2 B ZZHE3E E ) Aumann & Associates
ﬁ?%ﬂdk\ﬂ Hh 1%%?3"[’% %i&%ﬂﬁi%ﬂ%ﬁﬁ

X} HOE AR TR AR R BURE 28 PTCS HEAT 31 i T
PRI, HERARGE R 0 TR S B [ R R AL 4R
TR PCS BUREAR AR, th 2 2R 2. XS L
Jra 4 R H AR RO PTCS 251075
B, R EBUL S (PTCS) R A4 R AT 8 A
O TR AR E R b RS N i
2 AT PRI 2 N A R 20 T S AR TR T B
FEAE Bl I A PP A YR 3 2 IR IR e 3 S PR
FEA N, HIRAEBUL RS (PTCS) J& H RT# R 5
HEFUBGA A PR TR O A T I AR SR A W BURE 14
2 TBUA D RE S IR E AT IS A 2 5 CaliE i
K™,
TECH: 1 L wfuﬁ' ﬂj\'ﬂd

/ LA

W WYETTo: IR AUME G B L BRI
4 RIBREBULEE PTCS FHIREE

PR TV BT SR A A v B (ANTAT 5
Fis ) HAE AR B 103 ) 22 A ORI
PR RERE AR A PR Y AT T A A
R TR XA 5075 O 255 SN AT ol
VR, n] LA SE TR 0], 2 BN A 5y . 4
HL ) 44 & T AR 2« 8 R IR AR

YA B TRIAR P 3 L R AR PRt B A Bl i KR 25
2.2.2 FLIEA GBS AL E

TR IIPN A 22 KR ARG N ™ i
T KRR EYFURA B FCS - 1 (&
6 TR o K BRI BT VKA e HIR RS 1
MBI AR A A T AR 2
IEVENV G , FFAR TR B AT N FE AR, 2K PRI
A, BIBRAIME 25 U 2 1E o 6 P 18 15 3%
R o Tt I 3 M3k K iRl i T B — B i
BOATME ST LSO R A 0 T AT, X
FECHE S TG ZE AN L AR TS 28 N A7, sk
RS 26T 0K, i 2SR TR RS |, B R atE 8 R s
R ORFITAS B 0, DT SEBRAL RS v A D ad 2
FURA ZRBURE 88 3847 — 4~ FCS -2 RS %815 Al
FCS - 1 FJFEHIEAMR, &R ENE S HIE,
2.2.3  RITHIAEN IR EBURER R

9 10 11

a —

N 7 ‘
S ———

. AT “z
14 \7 13 8 12

1—AMNERT 22— WERHLA ; 3— W 24— 35— A AR T T 6— AN H 8T 7T— /NI ERFL ; 8— W S 3 3%, 90— 30 1B 10— 414 5 11—

A 12— J R AR ;13— 3K 25 14—0T L I8 4T 15—k 1

Eo FLEAGRRERENREREE



55 44 555 12 W

ARBGEAT MR IR UK G WY a2 SEAR DS BR 63

sk ), I A e [ 2+ 17863 T H Hh
WG T 28 AT HN P8 PR B ORE R 2 (an &l 7 B
TR) o IXEVEAS EE A NIME B BN FT FT R
EERA UM R, 17N BT Se B S BLOAENE . A&
R AR (T BR B iER% 90° i )5 ok B A0 BURE 4
PRERHB . T 523X KARE KGR BT

TR

S B )

TERGE IR B M B, P Rt e 2
ThRE a7 v S S TV B A AL
PRALJZ AL PR &, SR T B2 AR AT A 2 T R
RS Iy B i R P s g AR R LA
PR R BRI VIR BE AT LA E] 0 ~ 1 °C,

B7 BRETHRFRARENEHE

UL PSR A UL AL S UREAS 3 ZE AL
SRR (I 8 BTk ) , Bk i 55 B L
a2 AR A PP A BRI
BRSO THIS

Bt
o LA
B
itk )7

=t

B

B8 BEBOCEERCARERE

2.3 PRI RREAR R LI b

ESHR AP A PR EATE IR A R AR
FRORE A DRIRARZS 1 T3 s PR TR 2R
P/ AR B R M PR A O AL TR B il
JEE | /D SRR I A R A B IS 1 3 ST
THT 2480, BRI A 3T A% S AR 50X 3 AT 1T 2548
BB R R IR KA YOk UF , it e i
P IR i AT BE LIl / N0 55 % S e
HUREE SR L < J AR IR IR 2 | fe P JEE i
BB/ NS, SEEh ORI A T AE A MR RE R X
R D REA TS | IR 2077 3050 il B2 0 BORE
ENE ORI g H0r UM 2 LT

DIV HI BARMRATREE . T T BURE A 0 9 sl A AR
AN B A PRIRA AL TR AL, A HALR G AR

LA —~NAE R 100 mm, ZMMER 130 mm A9AS
BT RAR SR B (SRR ECH £ =19
W/me C) Rl #4770 M, BOREE S AL 2E 3 30
mm JERFEHZE (PR ECE, =0.2 W/me- C),
BB 3 7 RAVESNRITIREE N 25 C
59 Fiom , MR RS K BB ™ g

g»_ 2’“’( T] —T2>
L~ In(r/r) In(rs/r,)
BTk
B 2mw(3 -25)
~ In(6.5/5) N In(9.5/6.5)
19 0.2
= -72.324 W/m

SRS HE25°C

DR 3T

B9 BEERINCIRETEE

ﬁn%ﬁxﬁ%%ﬁ@%ﬁ?b&{é‘%ﬂ%,’%IXI%WE&E
Hp3 T B HIZIREE N - 78 " e SR bk



64 B TR Ca B0 T )

2017 412 H

SV AR IR ], A& 10 Fvs , DUl 4 oK BURE A8
KL H .
q 2w(T-T,) 2m(3-25)

ki 19
AN IR 25°C

“HIZ-78C

BB RE

HUkEA0L3C

10 BEEEHLIRETEE

AT DL, BBl PR A Do R A, S
AR 2 R A BROREAS S O I, 0 il 3 T 1
1115 = I E R A 25 A O R B A,
S S (AR U ¢ T S| N S R SR SRS N 1Y
TRE IR AV ORI 2

3 REERE

2017 4£5 J1 18 H, FRE VAT B B WIS KR
SOKEWYECR A, 13X A2 4 R YA TR v BA VK
B , bR 3 B KRR SR G W REA T
BRATBIE R TR I S KBRSk B HEAT IR 5T
FFF R BTG A5 U B 2 0 HIF R R B IRE 1Y
FoAR , Fr LA E XTREVR AR K IR, RARSUK G
PR BRI 45 o L SOk iR 22

(1) HETE AR R IR SR A P BURE A LA
PR R 3 38 o 4 5 R ORISR &4 o
R AR T BURE 2 X A R B 2SR AR iy, 26 B 3501
WA RAREAE

(2) FEEUFE A8 2 JN AR B AR I 1, H A AR
PR ORI B TR Sh ORI . AR TRIUE Y
BARATOSMT , S IR I ek e f e 0 1
S UG

(3) Uy A Rt #E AT R sh PR IR, R IR IR R
SREUKE IR BRI — A, HArEs)
PR ERRF AR 28 R F A e F AR R A (5%

KO TR FEAR K IR SRS W e O Wl X A
Ve B A AT LUy Mgt R R AR ~OK S U R
AR PR LR R, (R AT S0 B () R 0 — AP WEE, L
QAN]SR P HURE [F , e RS o 55 M %) R R K
BV S

EH WA AR RIR KRG YA s i
M BOART5 A VEZ i) LA T

() FEJ7 i b, ol LU 32 8 S RIR A sh v
ARIRES AT BER ] s A, SOM IR B A4
IR EL SRR R I % P ELURE A8 Y IR S
BRI ARCR 2 S nAR , w] U S A v
Frilve SR Ao B R RE R Al i i A
P A A, ] S AR R A TR, P
KA B, ARA 5 S B 1 s TH LR
i, o T2 A Sh PR RS

(2) FE45 b, ] RL3E i 3 CH fiph v AR A4 75 5K
ORI TRV A PARAICR , AT A% R H R e G 1%
AL, R AT LUA FIAR AR A7 SRR ACR

(3) TERS WA TR J5 T, 7] LAE AR R LA N %%
L JEE R 3 A2 JRe A ity S A S S P ) JLRE A
T3 AR I ) A4 ILE A0 s 3 155 B0 AR AR IO P o A
R, B KR M e RO DR AR St HOTR A

(4) FEETSCHBURE #5757 305 1T, AT AR pR (]
Wy 2, S A [ R (4 P ] I A 2 Bl R R
RURE ARSI AL

B, BEAE REIRTE SR B9 H 454 K, XHE IR R AR
IKEWIRITT K IR 22 AW R, X RAR K G Y
DRECHURE ) BER s 2o BOA R, T8 X IR AR <
KA WIBORE A Ve SN ORI B A B BIE 52— A~ e SR
e,

S

[1] Kvenvolden K A. A primer on the geological occurrence of gas Hy—
drate[ C ]// Henriet J P, Mienert J. Gas hydrateswelevance to
world Margin stability and climate change. London: The Geolog—
ical Society,1998:9 -30.

(2] sE23h IS SR ET. EAP KRR SR G HIBE T [ M. Tl
M IR AL, 1992222 - 58.

(3] SR, EFHU, B, &, RAUKG W[ M]. b
A BHE R, 2016.

(4] BEE. RBRSKEWILIRRHERBOE RIS EN
R ABTR [ D], E KR A ARR,2010:9 - 10.

[5] Peterson MNA. Design and operation of a wireline pressure core
barrel[ C ]// Deep Sea Drilling Project Technical Report PB —
85e112282/XAB TR - 16. La Jolla, CA (USA) : Seripps Institu—



55 44 5 12 1Y) R AT IR R IR UK YIRS EIEOR DT T BR 65
tion of Oceanography,1984. [16] ERTF.30 KRRKRUKEGWHR IR EITID]. #iiLt

[6] Pettigrew T L. Design and preparation of a wireline pressure core JH L Wi K 2% ,2008.
sampler( PCS) [ J]. ODP Technical Note,1992,(17). [17] ZERRFI. 40 K& )G ERFER T KT E[D]. IWARF S . F

[7] Kawasaki Masayuki, Umezu Satoru, Yasuda Masato. Pressure P T K% ,2012:6 - 10.
temperature core sampler ( PTCS) [ J]. Journal of the Japanese [18] http://www. hnust. edu. en/kxyj/ exyhz/zxdt_cxyhz/44758. htm.
Association for Petroleum Technology 2006 ;71 (1) ;139 —47. 2013,6[ DB/OL].

[8] Amann H, Hohnberg H - J, Reinelt R. HYACE - a novel auto- [19] Kawasaki Masayuki, Umezu Satoru, Yasuda Masato. Pressure
clave coring equipment for systematic offshore gashydrate sampling temperature core sampler ( PTCS) [J]. Journal of the Japanese
Deutsche Wissenschaftliche Gesellschaft fiir Erdgas und Kohle e. Association for Petroleum Technology,2006,71(1) :139 —47.

V. (DGMK)[R]. Report 9706,1997 .37 -49. [20] Back F R,Task L. Preliminary evelution of existing pressure/tem—
[9] Schultheiss PJ, Holland ME, Humphrey GD. Wireline coring and perature coring Systems[ R ]. Washing: DOENETL,2001.
analysis under pressure: recent use and future developments of the [21]  Youhong Sun, Wei Guo, Valery Konstantinovich Chistyakov.
HYACINTH system[ J]. Scientific Drilling,2009, (7) :44 -50. Sampling method and sampled for gas hydrates by hole bottom
[10] Abegg F, Hohnberg H —J, Pape T, et al. Development and ap— freezing[ P]. Dec. 13,2011.
plication of pressure—core-sampling systems for the investigation of [22] BG4, 300, B a0, 55, RARS K G W FLIE A Ok BURE 48 66 %
gas-and gas-hydrate-bearing sediments [ J ]. Deep-Sea Research BRI SR 1]. Wy TR (A E 8 T /) 2016,
1,2008, (55) :1590 —1599. 43(10) :182 - 187.

[11] SR, XN A, E MR S5, KR KA W URE 58 B 1 F 5T (23] skok @, IvaEe XUV . RIR SUKA W 0% ECORE Bl H 1 56
PUR B EJ [ 1], RARK T ,2009,29(6) :63 —67. WRFE[ ). R0 TR (5 48 T ) ,2007,34(9) :62 - 65.

[12] Dell’ Agli G, Mascolo G. Low temperature hydrothermal synthe— [24] Haiyan Zhu. Pressure and temperature preservation techniques for
sis of Zr02 — CaO solid solutions[ J]. Journal of Materials Sci— gas-hydrate-bearing sediments sampling[ J]. Energy,2011,(3).
ence,2000,35(3). [25] HERE, Bk, mRAK, & RRSKEWHE ST EIM].

[13]  Z=ife B8, @A, 45, |G 2 AR AR UKRE WA~ IR AL L o B R Y R 2002165 - 96.

FEREOMESI [ J]. WiV R 2F 224 T2 W, 2006 ,40 (5) : 888 — [26] J. P. Holman. Heat Transfer| M]. Beijing: Machinery Industry
892. Press, 2011:20 -53.
[14] Jia-wang Chen, Brian Bingham. A Developed Long Gravity-Pis— [27] XA, LNG ¥ REHI TR CO, KT vkl & ik B T 200k I
ton Corer Utilizing In-situ Pressure-Retained Method for the Sea— ﬁl:’ﬂj[ D]. JURETM AR EE TR ,2015.3 - 17.
floor Gas Hydrate Coring[ J]. Energies,2013,(6). [28]  http://www. china. com. cn/haiyang/2017 — 05/18/content _
[15] G0, B X, BeiE e, 45, I 1 O TR DR i JBORE Sl FL 0% 5F 40842768 htm[ DB/OL].

[J]. 38 TR (A LA TR ,2016,43(2) 160 - 63.



B BEEI12H

PR TR i Al i TR )
Exploration Engineering (Rock & Soil Drilling and Tunneling)

Vol. 44 No. 12
2017 47 12 H

o L 20 2 IO i 2 Bl il B 10 BFF 1 5 8

MR, AR, ERGE, Tkih, RKkAE, TEg
(B MR R B B R SORAE R B, WA B3 065000)

A A RO WS R B RO AT R HERRCR G, T JRRE 238 1] Y R Sl 3k 7 i i/l B T A I ] S50
FPZ I, AR R ALER O Bl BB AR P 22 el RRUE Nk AR A 8 1 T B R A5 Y AR
X SYZX Bl EL T A — ROV 25T T8k . Ay IR Ul SOt i A9 R EL 58 4 A2 TR LB PR T 0 i
HAH R 20R,

SRR ; 28 IO BN B s TRAL AR DB IR

HESES P34.576  XHIRIREE.A  XEHS 1672 -7428(2017)12 -0066 - 05

Development and Application of Wire-line Coring Hydro-hammer for Deep Hole/YANG Ze~ying, QI Li-giang, CUI
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Abstract: The wiredine coring hydro-hammer drilling technology is widely applied for its advantages of effective drilling,
largely increased round footage, prolonged bit service life, less auxiliary time and so on. Aiming at the specific requirements
of the deep hole environment for the drilling tools in overall strength, safety, stability, service life, high backpressure adapta—
bility and other aspects, this paper discusses a series of improvement and perfection of the original SYZX drilling tools. The

production test proves that the improved drilling tools can fully meet the higher requirements for deep drilling construction.
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T, HaEk, B & K %, TEW
(RRH R Lm TAFR A, #A &KX 430070)

FEZE O T IRAWITE A SEPR G BRI N LR DO AR, R Fluent 20 iz IR AU 73 7 9 7 ik
HESE T HERR JF LSRR S A BRI S TR RS TR U0 AR 4 5 T AR 458 U R IR L
ARAERS A RO DT S8 BEH TR AR D0 A4 Hh 10 3RS IR 0. 014 ~ 1. 098 m/s, Klkr Y ik it i 32 LE H e
AR ) 16 190 38 R 5 A J5E BRI i B A A e

SRSRRIA : M T RSN DU ;2 G0 s W 0 s B b

RESHES TU4767.3;P634.6°3  XERERIREG: A XEHS:1672 -7428(2017)12 - 0071 - 04
Numerical Analysis on Slag Removal of Diaphragm Wall Groove Bottom by Air-ift Reverse Circulation/ZENG Ji—
wen, HU Fu-hong, GE Chao, CHEN Feng, WANG Run-tian ( Wuhan Geological Prospecting & Foundation Engineering
Co. , Ltd. , Wuhan Hubei 430070, China)

Abstract; In order to study the application effect of airift reverse circulation in slag removal of diaphragm wall groove bot—
tom, Fluent software was used to establish a two-dimensional model by means of simulated numerical analysis method. The
placement depth of airdift mixer, slag cleaning pressure of air compressor and slag diameter are taken as the research ob—
jects. It is concluded that the airdift reverse circulation technology can effectively remove slag from the foundation pit bot—

tom of diaphragm wall. The velocity of slag flowing out is 0. 014 ~ 1. 098m/s, the escape velocity of clay particles is faster

Dec. 2017.71 =74

than that of slag with other sizes; and the thicker the slag is, the more difficult the slag removal is.

Key words: diaphragm wall; slag; gasift reverse circulation; slag removal ; numerical analysis
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Sensitivity Analysis on Influence Factors of Accumulation Stability Based on Orthogonal Design/ WANG Bingl,
WANG Chang-ming' , ZHANG Suo~u', LU Chang-‘wei2 (1. College of Construction Engineering, Jilin University, Chang—
chun Jilin 130026, China; 2. Jilin Province Institute of Water Resources and Electric Power Investigation and Design,
Changchun Jilin 130021, China)

Abstract; Taking Jiuzi toppling accumulation as the example, the stability analysis is carried out by using orthogonal exper—
iment design and limit equilibrium method, and the range analysis and the variance analysis are made on the orthogonal ex—
perimental design results, all the analysis results show that the most sensitive influence factor of accumulation stability is
cohesion ¢, followed by the friction angle ¢, the accumulation weight y has little effect on the stability. The dominant fac—

tors affecting slope stability are found out, which provides a reference for the landslide prevention and control project.
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Key words: accumulation body; landslide; stability analysis; orthogonal design; sensitivity analysis
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Passive Protection Net Design and Construction of Holding Rockfall Treatment in Guilin/ HUANG Chen-chen, XU
Man—u (Guilin University of Technology, Guilin Guangxi 541004, China)

Abstract; Based on the case of dangerous rocks treatment project in Qixing Park of Guilin, this paper discusses the passive
protection net design and construction for holding rockfall geological disaster treatment, which can provide reference for the
dangerous rocks geological disaster control project in future.

Key words: dangerous rocks; rockfall; passive protection net; feasible protection net; protection level; protection height
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th & 43 22 . X705 ; TU993 CRRFRINEG : A XERHES 1672 -7428(2017)12 - 0083 -05

Discussion of New Process for Wastes Treatment by Distillation Method/YAN Jun, LU Wei~an ( Geological Bureau of
Shenzhen, Shenzhen Guangdong 518023, China)

Abstract; In order to adapt to the higher requirements of environmental protection, reduce CO, content generated by wastes
incineration and achieve the goal of energy-saving and emission reduction, a new process for wastes treatment by distillation
is put forward based on a large number of experimental and computational studies. With the distillation method, carbon in
the wastes does not participate in combustion with no CO, and CO production, no destruction on the main components in the
air and harmless production can be realized. The equipment for treating wastes by distillation consists of spraying system,
rolling screen, stainless steel conveyor belt, tunnel type drying furnace and distillation furnace, drying coking furnace,
crushing machine, hydraulic molding machine and some others. The main supporting processes include wastes dry distil—
lation carbonization brick making and wastes triangle strip making technologies for reclamation. By this distillation method,

CO, emissions can be reduced in wastes treatment, zero pollution and total utilization in carbon slag reclamation have objec—

Dec. 2017.83 —87,94

tive economic benefits.

Key words: wastes treatment; distillation process; low carbon and emission reduction; CO, emission
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Finite Element Analysis on Asymmetrical Multi-arch Tunnel under Bias Condition/ WANG Jia=in' , CHEN Zhen—
bang2 , XU Yan' (1. College of Construction Engineering, Jilin University, Changchun Jilin 130026, China; 2. Zhenjiang
New District Administration Committee, Zhenjiang Jiangsu 212000, China)

Abstract: Asymmetrical multi-arch tunnel is a special kind of tunnel, which has complicated mechanical characteristics of
geometric asymmetry and structural asymmetry. In the asymmetrical multi-arch tunnel construction, it is inevitable to pass
through the bias terrain, and the bias has great impact on the stress state of the tunnel. The finite element method is used
to make numerical simulation analysis on the asymmetrical multi arch tunnel under bias terrain condition. According to the
forced deformation characteristics of surrounding rocks and lining structures of the tunnels with large and small diameters in

the left or right, it is concluded that the small one of the asymmetric twin-arch tunnel should be designed at the deeply-dying

Dec. 2017 :88 =90

side in the biased state, which provides a theoretical basis for the design of the tunnel.

Key words: asymmetric tunnel; bias condition; multi-arch tunnel; numerical simulation
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Technology of Preventing Foreign Current from Interfering Current Network in Trenching Blasting Construction/
SUN Zong—i ( College of Specialized Forces, CAPF, Beijing 102202, China)

Abstract; Based on the analysis on the causes, types and characteristics of the foreign current of the electric blasting net—
work in the trenching blasting construction, the paper reviews the technology of preventing foreign current from interfering e—

lectric blasting network in trenching blasting construction and the research results. The achievements received can provide

Dec. 2017:91 —94

reference for the prevention of foreign current of the electric blasting network in the open blasting construction.
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