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Terms of drilling engineering

1 EENFEERERE

AARHERE TR TR P F ) A4 1 AR
APREE N TR RA . sty g, R BIE. HeE. HARCARARSNE T T .

2 BEAEAARIE basic terms

2.1 &R THE drilling equipment

ONPRBHE N BRI TG O, TR AR DL Fo At B B BT s AL TR
2.1.1 ¥R % 4% drilling equipment (rig)

i L e T T A8 P %)t T A2 5 S R
2.1.2 $5¥RT H drilling tools

BhFLIE TR A AL S AR . DL R /N BY LR PR S AR
2.1.3 #5#R8LZ drilling technology

B FLIE TR A B8 AR R vy it DA Rt T T 2 # o
2.2 BhiiE. B4R drilling

Bl S N Hb 2 B At A 5 T BB LRI RERR G, DAEREH LR BEU5 S Hb SR 400 R B B AR
B
2.2.1 BUEEE#E core drilling

PURHUR AR AT H e ik S fe . R DGR “ A 8s8 it 7,
2. 2.2 AEGE4LHE non—core drilling

AR LR A A gt i S, [\ : “Tos Sahit 7.
2.2.3 ¥ 4LAL#E  reaming

T RFEAHILEAEY K — LB EA R s S .

2.3 #H9L sealing of hole

9B BRI R EoK B B L S A A R I8, LR XL AT I KR T
fEo

3 45V drilling methods

3.1 EMET 774548 solid mineral drilling
PLEDER A P21 PR WARIRAS . . s S LAt i 08 H I IS IR TAE .
3.2 JKXHHR hydro—geological drilling
PAZK SCHB 5T #2208 B RS IR AR
3.3 KIFEHE water well drilling
DAFF A R 7K B2 58 B BB EHR TAE .
3.4 TFEHLF454E engineering geological drilling
DA b i #2208 B RS IR AR
3.5 AMMRIRSEE oil and gas drilling
DA R B R A S AR SON B B R A
3.6 TFEjt T454K civil engineering drilling



DL Rt T B I AR TAE
3.7 AR  geothermal drilling
PLEHER BT R MR B IE N B B G R TAE

4 BRI SR KA AW physical-mechanical properties of rock and rock
fragmentation

4.1 ALY %R physical-mechanical properties of rock
FALENUASN IVE R I I
4.1.1 HAME rock strength
FHAEAFNIRS IER FHBUIA R EE ST, Bl “ 0 ” FiR.
4.1.2 HAMWE rock hardness
FATPUR TR I e
4.1.2.1 FHHEANME indentation hardness of rock
FAEAE 5 2 5 1R 5 A R
4.1.2.2 HHEMHME drop hammer hardness of rock
FA¥ Ak 77 o 25 PRI 1) AR .
4.1.2.3 HHEEREE ball pendulum hardness of rock
R ER S 5 1) 5 2O B2 A R
4.1.2. 4 FHHWEERIE abrasive hardness of rock
FABIE B S R 1 7 = 5 15 AR
4.1.3 FHA#ME elasticity of rock
SMRIRZSE, A IR E TR R
4.1.3.1 HAHHMARE elastic modulus of rock
TN IEOL T, A AR R N R 5 AR L. BL “E” RoR.
4.1.4 HAHEBY plasticity of rock
ShER LG, A AR R IRAS IR
4.1.4.1 AR
plasticity index of rock
IR 5 A AT ) S Re ETH AR S M TR RE Rt DL “K” R,
4.1.5 FHA&mFM acolotropism of rock
F A TR R AR R B 7 T R
4.1.6 H AWM rock abrasiveness
AABI S TRMTERE.
4.2 FHAEE rock drillability
AP T A IS L .
4.2.1 HAAEMFEE drillability index of rock
TE— 38 FT A 1€ ()2 A ml Bl P R A XA
4.2.2 HAAEEYESY, drillability classification of rock
AR S FE LI 2
4.3 BB T method of rock fragmentation
Jit IR AN [R e 288 () BE BRI 25 1) g i o
4.3. 1 HANBRE mechanical fragmentation of rock
it AL B AT A R
4.3.2 AAYIFEMERE physical fragmentation of rock
it A B R AT A B
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5.

5.

03,3 HAMLEFENERE chemical fragmentation of rock

AL BEHEAT A 5 -

A EAPEHLIE fragmentation mechanism of rock

TEANAN AR AR 20 e S B0 0 DR Y FR B A 2

401 HAARMEBERRE surface fragmentation of rock

A UM I AT /N T A Bl 2 5 AR 2 P SR P B

A2 SEHPES R fatigue fragmentation of rock

EAT USRI BT 4 A 2 (10 Jm) B s A 8 S T R (e

403 EARFARERE volumetrical fragmentation of rock

A WU AR L 28 A &5 T BIGER I 25 0 R 140 A T 30 ) R i 7% o
ERFLANEEH: drill hole and well
1 4541 drill hole, bore—hole, well-bore
AR A b o B T RE SR Al R AR [E AL
1.1 FHFL vertical hole
Ak 2T IE EZR A L.

. 1.2 #19L inclined hole, slant hole, angle hole

2R 2R B IR L.
1.3 /K*FFL horizontal hole
2R 2K B RIE L.
1.4 EMFL directional hole
FIHESFL B SRS il R ECR N TR TR, A R 4 VR v h 1 2 ) s s A &l fL o

.2 EhFE well

PIOTR AS0ON EZH A, FEH5E ARG BRI AL

.3 EEFLEE essential elements of drill hole

BEFLEA ISR R .

.3.1 FL#& hole diameter

LTI EAR .

.3.1.1 FFfLEFE initial hole diameter

il AL BRI ELE,

.3.1.2 &FLEfE final hole diameter

BILLURBIELR.

.3.2 fLiK hole depth

BhFLEMER K
4 EHFLEER) hole structure
o) A FL T AR 25 RS FLSIR S . B FLBLE R AR . EE 8 E W ERE. K

B TFIBGRBE AR AR AL A o

6

6.

6.

6.

IR R HEESIRNLE drill equipment and surface tools

1 Bl drill
X e EA I, FERe T RS BRI
2 V% mud pump, slush pump
IF) 4 L P ZR 38 e R L
3 E5¥E, MiMF derrick, mast
Fr AR ARG B B R . MR IMEE . SRR ZERRERT, MR TR dits e, 1
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FE ] DA A VR BB
6.4 HifRHL4 drilling rig
bl JeZE. s IHLCL R S S IL B A A A R 45
.5 RH L mud mixer
DABUIE R 77 2] 45 s v A L o
.6 k%% purifying device
TE BRI 5T H I FH A R AR 0 T 34 2%
6.7 Kk water swivel
IR MR BT ) R R S IRl el BRI T A . R SCR]: “oKEsk s
.8 $£5| A 1ifting tools
FRei R EEANSETR.
.9 FFEIMLEA making—up or breaking—out tools
i R, BEERIESUINLA.
6. 10 Jeffds clamp
W e B NS RFFEFL LA
6. 11 ¥&8) LAES derrick man elevator
B AT T B L AT DARE = B A LN AR 65 .

7 SRR drill tubings

7.1 &4F drill rod, drill pipe
ERREMNG, FREMEARE AR IhE, BErmEN mnE&RE .
7.1.1 EZEFF drive pipe
I EEE R, RS FL N L H B
7.1 1.1 Ji%h#T kelly
Wr T 9 77 T B B AT
7.1.2 BEEUGEHAT wire—1ine drill rod
WFLREE I 4R R ACE R B A AT
7.1.3 AMBOELFT right—hand threaded drill rod
Wi EL A e S BT o A I R SR “ IR 7. IR BN AT,
7.1.4 EWBOELFT left—-hand threaded drill rod
Wi EL A 7 BERR S BT o A R SR IRATMEBAT 7y« BT
7.1.5 AMBES4ELFT external threaded drill rod
Wi si EL A SMRS R B AR IR SRl “AM 2B
7.1.6 WIRS4EAT internal threaded drill rod
Wi EL A RS R AT . AR I IR G < N 254
7.1.7 XEEELFF dual-wall drill pipe
SAGIHGE (BF) Bt 1 el 9 & 2 B B AT o
7.2 E5%E drill collar
PLFEE A 5 2 S B Sk 2 R) 1R JE RERN A o VRN Skt Nl e, SCGEEN AL SZ 1
o
7.3 B4 casing
FURSUEEBUEEE R G FAELF, RIFLEE. RESHEEm. <. KELKRRE
k=
7.3.1 FLO% conductor pipe
FALE FARLF, AT SR ARTFILONE—-ZEE.

(o)

(o)

>

(o)
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7.3.2 (WL 17.3)
7.3.3 WuEE (W 17.3.2)
7.3.4 B casing shoe
EAEEE IR R B E A EE IR NASLN . HEEEH S
7.4 #8% core barrel
A OE I, T B9 R S S a4
7.5 VIIE® sediment tube, mud tube
FEESBE TR AR S A A BRI S R BARE R SR “CERE . B
7.6 &3k joint
F T34 IR SUE M IR
7.6.1 Pk tool joint
F T N SESCRSFT SEAR (8] R 32 5 A U0 O K Rl
7.6. 1. 1 AMRSCEBHESL pin joint
Wit A AMELSL, —umiE AT, iR IR SR B Sk rsk . ARE )
Sl NPk,
7.6. 1.2 WIRSCEECK box joint
— Ui NYMESCE EATERE, i SNBSS E B Sk o AR I [ SR
“BEEER.
. 6.2 ¥z sub, adapter
F T34 N IR SUES A AR 2 R Pk
06,3 iRk drill rod joint
T &SN IRSEE k.
7.7 ¥4 coupling
TR MESUE M AT
.1 BiAF8EESE drill rod coupling
F T4 SN RS A AR ) () 4240
7.7.2 B casing coupling
F T & MRS I
7.7.3 $i#EHE coupling with wrench flat
T MESCR AT SEAR A%, FHr A U1 O s Rl .
. 3.1 AMESCEEAR pin coupling
— Ui N WIRSCS BT, S WIBSCEBRR I, A — M1 O 8. AR
BRSO “C AR,
7.7.3.2 WIRSCEBIEEAE box coupling
— i N NIRSC S BT ESE, T — b SMR S B A . A IR S “BE

-3
(o]

-3
(o]

]
]

7.

]

P4
7.8 HHR single
— i RO B PG HT
7.9 AR stand
HA AR BN IEBAE — 2 FETHRS B AT E I Bt
7.10 HiFFFEdrill string
HA LR R A [F) SO B,
7.11 MAREE drill tools



Mk 9 9Lds At DU E A B LA AL 1 AR
8 &4k drill bit

HAEWAUR S AT T A,
8.1 WUk core bit
FEEL3E AR DARRIR S IS A, RIS AR A A RE i EL Sk o [R)S]: “ 584853k,
8. 2 AHUEHE Sk non—core bit
FE3E A DA A8 8] 7 IO I AR (4 2k
8.3 i&44%hk hard-metal bit
EA A S VIH B E Sk AR FE DG “A4Hk".
8.3.1 BEE4i45 3k sharpable bit
EEh R, UIHI RS A A AWE ok, FiA BB A EYIH 7] )G HA8H
Ak .
8.3.1.1 H4\453k vertical tipped bit
DT EL 1 A0 2 5 40 S JR iy T T 52 8 BRI ) Sk o
8.3.1.2 IERMELL S positive back rake tipped bit
DT EL 1 0 2 5 80 S JE g ~T TR AT ] 8 Sk [0 7 v R P S o
8.3. 1.3 AEMELESL negative back rake tipped bit
DT EL 1 0 2 5 8 S JR oy ~T T AR AT ] S [0 7 v G P S o
8.3.2 B%i{4h3k self-sharpening bit
TEEGEE R, U RS A A Ik i R AR (R4 2k
8.3.3 EMIRHEA 445k pin type carbide bit
WA EHIRAE G S T I B iR e B A I k.
8.4 NIfA%Ek diamond bit
FA 4 NI B ) b A e A Rk )3 1)k o
8. 4.1 FiLHI45HIE SR structural elements of bit
EWIAEL EEAEARIIGERHIT.
8.4.1.1 B matrix
FUEE S NIA FE RS LA L i & S El e R
8.4. 1.2 WI{& blank
LR AN FLAS B S B Sk A
8.4. 1.3 JFIHMIK profile (kerf)
FOEEA G NI F TR A LR A PR G AR 3 T ) W T T AR
8.4.1.4 /K water ways
B RS JE B ) e IR TE
8.4.1.5 . #K#H inside or outside waterways(channels)
BRI SRR e R TE o
8.4.1.6 £&NIAMWSE diamond concentration
ZARREL S a R TAR Z AR R & NIA & & 18R .
8. 4.2 NIf45L2KM type of diamond bit
8.4.2.1 FELENWIAEEL surface set diamond bit
W BRIk 4 WA DA— 5 [P HEZ R X 2 R AR Al Sk TAER I B %G ko
8.4.2.2 F4EENIAEE L impregnated diamond bit
WAk & NI 12— e IR B 3 S AL ZA 7 AR A )k o
8.4.2.3 H4& 4k polycrystalline diamond compact bit (pdc bit)

0
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FH 4 WA B H A AL 5 B 5 4 2 ) S A AR R A BB E R THI R, BB R AE AL Sk
A Bk
8. 4.3 &N 453 H)i& manufacturing of diamond bit
8.4.3.1 AJEIEFHE infiltration process with cold pressing
BERAEAN T TR R, SRIGMBR S, RG4S & R B IR B B I 4 B 28 A0 RL L
Batebr, AR [ 45 IR ik A WA 1 7
8.4.3.2 BJERE4EE sintering process with hot pressing
AR ZEARLRRG 45 4 8 S & WA A I e N SR E b, il s R IR 7 %
8.4.3.3 IIEEBEE infiltration process with vibration
A SR SN JaAE, AHERIMEE RS IRSSHIE R, KSR
fHRG&5 & B I R BT Y 1) %
8.4.3.4 W% (45) 1% process with electro—plated
P 4 g R B, EHIR N ARG S5 S B DT R A Sk WA b, FH B AT S NI T
Jiiks
8.4.4 &NIHP FLEs diamond reaming shell
H5&ENIEHSKECH, FLEEFAT IR BN T U RFF LA T H T A,
8.5 £hkighsk shot drilling bit
WREEHEZ) BAERR TSR CRRL) BRI A i Sk o
8.6 F#4EL3k rock bit
ARSI A BT B () A R A TR Il Sk
8.6.1 =744k three—cone rock bit
Bl SRR BT = AT EN I R A Sk
8.7 ®IJJEE drag bit
HH T3 AR 70 B2 R sk
8.8 4k percussion bit
FEMP i DRI A A Bk
8.9 ¥ FL&Lk reaming bit
RN FL B AR Il Sk
8.10 EE 4Lk casing bit
HEEAABEEN N, ARk N ANEE R SEE KN 75k
8. 11 ¥ JEELk underreamer bit
IR MR UG BB LA DX Sl 4 Sk A2 F LR A H U0 1 328 8l g 1) LA K T Bt AL
AR Rk

9 &4 ¥E drilling methods

9.1 [Al%453E rotary drilling
52 (B 38 B AL Bl I WL s Rl Sk e FL A A B EG 1E
9.2 ppi4hiE percussion drilling
EEEs R EE, E— @MW, JE b LR AR A R
9.3 el 4453 percussive-rotary drilling
R i e A s D 5 [0 e UG AR 45 A 1R el o
9.4 ¥RshENHE vibrato-drilling
FARENS 2 AR R B S 1R
9.5 PEzhEl#4453 vibro—rotary drilling
FHRENS = AR RSN 5 R AR 45 A SE IR IR i

7



9.6 MEhE%hHtE auger drilling
) FHME i B EL R ik 25 ) B gt
9.7 8444587 tungsten—carbide drilling
FAREE G5 S A I ik
9.8 4NIfA%L# diamond drilling
I FH 4 NI Bl S e TR el o
9.9 fhikighiE shot drilling
Bl S B FLIR B R R R 3
9.10 F %45k rock bit drilling
I FH AN Sk e I8 P AR (1) 2 A 18 S A Rl 3
9.11 F|JJ#3k% 3k drag bit drilling
I FH ) TR S TG 1 (— O A BIOES B 1E)

10 &4iHHE R R&ligt S ¥ drilling technique and drilling parameters

10. 1 #53EHE AR (1.2) drilling techniques
10. 1. 1 fift%lit optimized drilling
GEIE BRI RS TEMSE, RFR AL T ARG AR AR
10. 1. 2 FE¥453# program—controlled drilling
TSN RE 45 ) el gk I R I B g A .
10. 1.3 WESELHE jet drilling
I FH L S M S L 1) v B R, S LT B SRR S SR IR IR
10. 1. 4 ffE¥4L3 reverse circulation drilling
5T TG PP 0T BB AT A AL [ H i etk R
10. 1. 4. 1 S22 A4 air 1ift reverse circulation drilling
FE4R 7S SAE— B R FE BT N LS phse iR &, RIS FE N AR B 22 3047 R
TEA R IERA .
10. 1. 4. 2 EWR G433 suction pump reverse circulation drilling
FIF IR B 7, AR AT P SR BT B R G IR E IR R
10. 1. 4. 3 SPR G 4ELFE jet reverse circulation drilling
FIF SRR R, BT N P AR SRR I S ARG AR
10. 1. 5 ZBZRIUG4ELHE wire—1line core drilling
FIR AR AT Hir, UDASEEN 7 NGB N FLECH A S B g A iR
10. 1. 6 G IESECE (HURE) 453 center sample recovery (CSR), reverse circulation
core drilling
RIS A, SR CARE) 85 A FL5 3R e dE R AR
10. 1. 7 R EIHRELEE reverse circulation drilling without pump
ANV E LR e, SERTE BN AL N AT BRI A v e el g 1

10. 1. 8 AL Hegh k4t retrievable bit drilling (without drill string lifting)
FIHRRRSEE, DRSS 7 NG AT AL FL A Bl Sk Bl g oA .
10. 2 453 2% drilling parameters
M) 3 T R ) AT AR R 2R
10.2. 1 %5/% weight on bit(WOB), BIT pressure
WERFLIE 7 M R T BN & 77, L “F” RoR.
10. 2. 2 #3# rotary speed



10.

10.

10.

10.

10.

10.

10.

11

11.
11.

11.

11.

11.

11.

11.

11.

11.

11.

11.

11.

11.

11.

11.

AL A) S T RS2 IR 4, UL “n” RO, BA08 r/min.
2.3 e flow rate, pump discharge
BT E] IR FL N PP BE AR . BL “Q” R,
2.4 TAEZEJE pump working pressure
MHBRIRAE L NIRRT T il & PP R B AL N B BB TR R 7. LA “P” R,
2.5 W& shot feeding per run
BRLELE B RN FLN RS R . DL “g” RoR.
2.6 M percussion frequency
BT I R R B A A RS DL “fT ROR
2.7 W% ELE & percussion tool weight
e R R E
2.8 i = percussion height
hfebdid, Bk B BT YR AT B LRI R R
2.9 &4 R & penetration per revolution
BB SR AR .

hFLPse flushing

1 WA F flushing medium
1.1 FUWRW emulsion

WA CLRCER I 208 ST AR E L BT 53— S AR VA IV TR i) 73 AR &

1.2 P mud fluid
b L SSURL 35 57 T AR Hh A3 BOCE A K EIGH) A% s B &
1.2.1 /KEP I water-based mud
PAZK GR KB 0 7K) 953 BN S % e 2%
1.2. 1.1 458k /K eI dispersed fresh water mud
FEHGIM & ERENT 1%, FEE/NT 120ppm MK .
1.2.1.2 $hKJeH salt-water mud
DASACEA (B 1% LA B) AR BT 7K B 22
1.2. 1. 3 {&EAHIE Ve 2% 1low—solid non—dispersed mud
[ AH 2 AT 4% (FRAR) 8 A i B3P 56T /K R e 2K
1.2. 1.4 KEMIAAVEI oil-in—water emulsion mud
THRTRE 35 57 T AR Hh 43 BOCCE K R B K B Ve 2K
1.2.1.5 KK foamed mud
AR AR ARG 135 5] T AR e Hb 23 BUCE 7K AR T B 7K R e 2K
1.2.2 WFHYeH oil-base mud
CAIHA 23 BT B e 2%

1.3 ek e non—clay drilling fluid
ARG LR e BARE R SCR] oA AR e
1.3.1 MR KM e saturated salt-water drilling fluid

B Eh IR BT B R
1. 3.2 JEVEMPEH lubricating drilling fluid
ErIE N IR R
1.4 BWIBE T gas and liquid mixture
R (BORSR) A (GK) AHVRA e i
2 V2Bl mud materials



11.

11.

11.

11.

11.

11.

11.

11.

11.

11.

11.

11.

11.

11.

11.

11.

11.

/—j—‘_\‘o
11.

11.

11.

11.

i % AN YR S A RE F RO R

.1 &% FE 1 mud-forming clay

i 45 AT YR A RE FH ORG -

11 M EERK R yield of clay

il % R AKEEE DY 15mPa. s (YRS, AEMDRS ] s Je e 1K

.2 AbF5F] inorganic agent

TR KA RERIAL &4 -

. 2.1 L viscosifier

P v e S B0k - B VBORS P2 PR AL 25 o

. 2.2 #B5F thinning agents, thinner

FITHRECIE I A A, PR TR SR L IO AR R 77 o

.2.3 JERIEHF filtration control agents

T H ek KRR AL B B AR 1 [ SCAm] Bk K1) 7

. 2.4 2R flocculent

NG S 22 A Y (0 AR B 71

. 2.5 JEIEF) lubricant

IR R I VR T RS i) o

.2.6 #AALFF) foaming agent

fibith (B 24 50 T A S 173 AR K (B H 10 R T 1571 o

2.7 BER) emulsifier

AR B4 B T A R 1 7 PSR VA AR T v 79

.3 iR Al lost circulation material (LCM), plugging material

FH T 7 15 e v 08 R U % T N PR v R 3 TR A R
VeI IRA % mud rheology
Ve IR AR TR B I RL2E
M BE properties of fluid
R PRI T 2R =40

.1 255 density

B AL AR P R R, BL “p” R

.2 JFFEEE funnel viscosity

PR AR B R (R, AT SRS LTI, L 4T R,

.3 JE%E filtration loss

FE—REEIE T, FUER ] A MR RS AN Z I 8cE, Bl “B” &or.

.4 JEUFEE filter cake thickness

YRR R R 2B A T, A2 A RRIEIE R BRI R . BL “h” &

.5 A& & solid content

IR R 7 A [ R SRE 2 AT B ARAR T 2L B “e” Ko

.6 & Wb sand content

FRPEIR R T Tdum A5 7y B [ VR 0RE & AT R AR AR 1 208 BL “s” o,

L7 A B TFIRE{E hydrogen ion concentration value

MR E A TSR, Bl “pH” FR.

.8 Ulk%FaEVE sedimentation stability

3 B Z B [ A OREAE B 53 T A5 FLR B 24 5 0 A R R

10



11.

11.

11.
11.

11.

12

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

12

12

12

4.9 ReEFAEVE coagulation stability
I3 B 5 AR IR 23 WO HRPURORE (8] 1R Y 2B 48 5 AN P A SR A R R
4.10 JRHEZ colloidal rate
IR LRI I RS AR e R AR S B R 2 L, B “G” RoR.
5 M HEIA circulation of flush medium
5.1 1IE1E# direct circulation
PR BN HER S BT FLEIFLIS,  SA)5 BB AT5 FLAE I PR 23 (8] 3R [B] Hh R (9 2R
5.2 JAEI reverse circulation
PRBEA 5T R 20 Bl A5 FLAE R BOUBE S A [R] A PR 2 AR M AL, SRS A5G A
FLAR [A] 4 3R R IE A o

PEELEVR hole wall protection and loss shut-off

1 fLEEFSE M hole wall stability
B FLFLEE S EER PR FE A IR R R AR RS (e o
1.1 BAEBEME rock fissurity
HATRBRKE .
1.2 HHABHEM rock permeability
TARTE 2 4F F R s 2 R SR AN LRI & IR e (e
1.3 A&AFLEE rock porosity
FAPILERET SRR E 25, Bl “m” KR
1.4 HAKEME: water sensitivity of rocks
AAEKGEAKM K. BiRa . FHRERREE.
1.5 HAKEM water solubility of rocks
B AR T K B M SRR B R
2 EifLIRZ loss of circulation
FLNIARTE R 2 MmN FLBR M FLEE S 2 Bt #2
2.1 Bi&EVEIR K seepage loss
MY RELEFFIEIME A D ETH FER I FL N IR %
2.2 #Imok partial loss
TG AE I A EB 7 AR 2% (2] 1 3 BF () AL Y i 2K o
2.3 &5k total loss, lost circulation
BRI BE4ERFIE I 20 N FLEE 25 R AL NI i bk A B FL N TR 2R o
2.4 EAJFK serious loss, catastrophe loss
YA REEFRRIE A A5 N FLEE S E AL TE i B KA I FL IR 2%
2.5 JNKRIRSE loss intensity
iy Bk FLIR R AR B A
3 @ AJ/K water intrusion (in flow)
HZIKAE R 22 MRNEGFLA I A
.4 VY% loss surveying
MBERAE L IR R I & P S HU I
.5 )W shot—off of loss
Ab B e R R AR ML
5.1 3% plugging test
FER G AT R 50 3 IR ROR R ER AE b

11



13 BUEESVEMTIT A sampling methods and tools

13. 1 HUFE sampling
MNELFL PR HUAE R AR R i R TAE.
13.1.1 i core
OO R R T AR
13.1.1. 1 BUAES coring
FHEGE R H NS FL P R BRI A0 R 1) TAE .
13.1. 1.2 & (5) & KEUR core recovery percent
FHELFLH R HUH B8 (7)) S B S A B S bR Bt R & 7 L
13.1. 1.3 &5 () & 78 Z integrity of core
KHCH R B () SRR R ARG M RN e BE I FE B
13. 1. 1.4 S H4iyErE purity of core
KHH SR BRSO I i A 5 1 o0 5 5205 G (P RE B o
13. 1. 1.5 S HIARFENE representativeness of core
K R B SRR A AL, SRR,
13.1.2 ‘H8B. &H cuttings
B S A T B A TR CRR)
13.1.2.1 BUAJE cuttings sampling
N FL P S 75 5 R R b 5 Bk R i
13.2 BUG%5E coring tools
BiHCAT S TR AR RIE G “ASETR 7.
13.2.1 BERUGEEE single tube core barrel
EE$}§%45E A SA R IBCSE B [ DGR “BAEE R,
13. 2.2 XEBUGAT B double tube core barrel
AW, SRS CEMNBCSET R, [ “REe a7,
13.2.2. 1 shWEB4EE A rigid type double tube core barrel
W AN S SE — R B P BOSE B[R G “WSE BGE TR 7,
13.2.2.2 BEWERGEL A swivel type double tube core barrel
HNEESE RSk, NESRSE ARG ICERT R . [/ SO “ BRI
EER”,
13.2. 2.3 B&:WERGH4ESE combined type double tube core barrel
A CLE BRI B A BB SN RE R AUE BUSES B . gARE IR SO “HL X
FIRUE BGEET R
13. 2.3 LEEXEIFBUCGET A reverse circulation core barrel without pump
FHTEZE G AL 3t 5 OSSR el
13. 2. 4 Wi RFLERMEHRECS4ES E bottom hole partial jet reverse circulation core
tool
) w5 2R 0 AL R S A B, DAAR P i S AN s R R I G A B 7] S -
“IURER R,
13.2.5 BRELEGESE wire-1ine coring system
T AR BRI B
13.2.6 flifd bailer
NG FLIES 357 B 5 1 i G 1R ) T T R [R) Sl “Bimb a7,
13.2.7 9103} grab
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EH 50 50 2R ) DU AT AL B R LAG A, 838 LS o UACHE R TR LS 5 1)
AT H,
13.2.8 443} bucket
H AR KRS A DI H Z) A SR T O B3 A e 9N s R S BORE T H
13.3 #MUA (W) s additional sampling
TEAG R Tt R, T Sl o DRI HE 50 () 2 Bt S 8 A o B B SR B g A7 4 M
FHERE R T AR
13.3.1 FLEEELFE side wall sampling
K FHFLEE HURE 28 70 B FLALBE NI AL 1 T A
13.3.2 ANTAREHAMEA S side tracking coring
I FH O A48 BB S H B F L S AR .
13.4 FEMBUE orientating coring
BRI R B AR B, R I E S A E mbrid, DUELERERA L TR =
WA R IR P HCE T

14 24570 # 5ME hole deviation and surveying

14. 1 £5FL2%A)E &K geometric factors of hole
Tff o2 AL 2 A bR A B R 25

14.1.1 HF4iff azimuth

FEKFIE b, BIEAGEITER, W £ D7, 58U KRR B T4 Ta]
(R AR B AL Z R T LA, B “a” R,
14. 1. 2 #5414 ~F1f hole deviation plane

Bl LN Ze AT — s R B A T ) (R 1) 2 45 3 2k P R g 1P AR N B FLAEZ AU 25
ST
14. 1.3 Tiiff drift angle

BlFLAN R b I VR Z A A T 1) B DD 46 5 R 2[RI R R A RROZ s I T AR, BA “o”
FKoRo
14. 1.4 fiffi inclination angle, dip angle

Bl L 2 b5 sV 2 A T R I D22 5 KSR T 1A S £ R R FLAE 1% R )
ifh, LL“B” iR
14. 1.5 i#1/2ff angle to meet formation, angle of penetration

AL 5 HAE S 2 Z 0 B B RIS A, BLC 6 7 RoR, ARE 1 [R] Sl
“NEAM7.
14. 2 &5 LA} hole deviation

Bl LI SEBR AN 2 25 BT H M ZR IO A o[RSl “Eh L HE 7

14.2.1 TRMAZ MR drift deviation intensity

BT P FLIAR 1 THU A 38 ok 2
14.2.2 FHAifiS Mi9%E deviation intensity of azimuth

B FEEFLIR I J7 57 F1 1 ok =2
14.2.3 &% ff total angle of deviation

FLBM 2 EAHAT I s B B2 R 7 [ PN 2R TR S TR M, B “y 7 30K,
14.2.4 &= W78 F total deviation intensity

B B FLIR I 4225 il A (CLEE N A vt BB r) AR08 ik
14.2.5 W% total curvature

CASIREE 9 f vt 8 By 1) 4 s B
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14. 3 &5 fLImEHN & hole deviation survey
M EEGFLR ST LA e, $ARE R SCA . “ 7L dhill &7,

14. 3.1 BHEN &% plumb-bob method

) PR o e o L L T A 1 8
14. 3. 2 WK P&y 1liquid level method

) FH 25 2 P I 7K D B G AL T A ) v
14. 3.3 i3 mMEYE directional survey with magnetic compass

I FH R M fil 3 R0 2 BT e D2 £ L7 6 A PR 92
14. 3. 4 B4 M EVE inertial directional survey

) FH BB WG b P 1 e ) SR, B L 6 AR 1 T

14. 3.5 ¥ continuous interval survey in hole

P FOASCES A EL AT L A A AR P IN md iR 28 A 22, 2 CL R0 B R 62 A RO 2% AR

T, GirE, SRS A A .
14.3.5. 1 %5 ff terminal angle

FERG SRR L, B4 € R AT IT G, WS B17 18] 5 28 f-T- I TRV R A

PL“®D” RN,
14. 4 55U 0mEHN & &R 2EHE process of surveying data
14. 4.1 ¥k average angle method
HORAT P s T A AL A RPPIIE, bz s 2 A LB 5 i
14.4. 2 MIZF}4%7E radius curvature method

WA 4 F LA 2 A2t 7 A (] 20 A0 ] A o 1) A2 45 i 2 T 2 L Al L 01 1 P A

ST i
14.5 #=H85FLIMFHEE drill tool for controlling hole deviation
FT-# e FLIm AR & R

14.5.1 faplh A angle maintenance tool assembly
G FLAR B IR A 00 AR AN 57 A A ) 4l L

14. 5.2 a5 HE angle gaining(build-up) tool assembly
{EEGFL T D7 AR e . THABE K14 A

14. 5.3 WA E angle dropping tool assembly
{EEGFL T DA AR 2 . THA NI A

15 EM4%h#at directional drilling

JE [ FLI i T A2
15. 1 ¥ EMFL preliminary directional hole

I HJZE B AR R T 2 58 S M EG FL . AR B R SRl “HIgE L7
15. 2 E ML whipstocking directional hole

RS MIGERYLEA TZH M, (R FLAZ B B AP S i ARG AL . [R) SCIA] -

HoEFFL”,
15.3 ZFLEE M FL multi-bottom directional hole

EEF LA AT oA E R FL.
15.4 FEm%5dEes E directional drilling tools

FHF e gl f s T A
15. 4.1 fmEl2s deflecting wedge, whipstock

et B m AR A s R . IR SCA]: “ARmaCoBR 7,

15. 4. 2 ZEE:m#% continuous whipstock

14
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I L TR URG = A A AR 73R (3] 5 Al R 77 1) R TG BRAAR 1) BT T S AR FH ) TR o [R] X
W CHELLEREE .
15. 4.3 &L bent sub

AT MG BA — e i i L ieehse, FEILRI I B sk .
15.4. 4 ZH bent housing

BA—ES ML IvsNE, HANAPatEd.
15. 4.5 fi#Hilt deflecting shoe

BEAESLIRBN JTR B T o ) — P s 2 X e L
15. 4.6 ZEM# mule shoe

WA IE. RISNE S AR ) T S e A P E R, HTIER TR ER.
15.4. 7 W )1#ME3L hydraulic bent sub

FH et SR SR 428 1) 25l A ek o AR IR IR) SCiA] . “OK B Bk,
15.5 EMH A directional technique

K FH [l it 4 B R it T T 2 B LV FE 7 A R A

15.5. 1 E#&EMiE direct orientation

Vo P st L PR 0T R T 4 B 75 #7) FE B AT M B b SEAT 58 11 R Vs
15.5. 2 [A]#£5€[A)7% indirect orientation

TE DRI AR s ES FLIT AR ISR T S F B a5 A1 BEN i st 4l 2L PR 6T AR T AR X 8 L 25 it -1
[ SAT 5E AR 7%
15.5. 3 Bfi%liE M7k orientation while drilling

P8 S BE IS RE R R 8 M1 A e CE AR R AG L A, DABE IS [ 3R A% 326 85 1 07 1 145 2
T o 3 4 3t 7 e (1) i

16 FLJEBh 14843 down—hole motor drilling

FIHE TR FLRE 3N 718 B, IR A S A A ek vz
16. 1 FLESN /ML down—hole motor, submersible motor
B TR S B IR B Al Sk I RF IR S5 1 ik
16. 2 WshPdi 8% hydro—percussive tools
DAty He s 9 30 3R LR i 45
16. 2.1 WzSIE/EH T 28 valve type hydro—percussive tool with positive acting
I B4R IR T 1], SERUAR T D HES e N AT ok, S SR R B AL VR B i
i
16. 2. 2 @ AERF hidi 28 counter acting valve type hydro—percussive tool
I B4R T 1], SEUAR T I HES e b I R 4 e, 3 B A7 I BRI B 0K
B AT A R BN i A
16. 2. 3 &= WA/E b 25 double acting valve type hydro—percussive tool
TR R E I A, PR SRS B D HE SR SE R B e s
16. 2. 4 Hhmyhdiss fluidic type hydro—percussive tool
AT A 42 i) v Fs Y F82 1e) SIZ B =6 A e FH (P sl o 4%
16. 2.5 Hh Xy dies jet vacuum type hydro—percussive tool
) FH v S IR S B S ) A WA P AT K T R BRI B b R R R ZE S A R
BB s
16. 3 WENEM 4L E hydraulic hylicaidal drill
5 R VBUAL R A W  TH P 2~ AR T R TR A T8 i s o, A e e 2 s Bl S o e
HAMFLURS) 15 A

15



16.

w

.1 BASLZAT4L B single lobe positive displacement mud motor drill
IR SUERBON 1 RENEATE .
.2 Z 32 AT 45 E multi-lobe positive displacement mud motor drill
BB SUERBURT 1 B BEFT5 R
16. 4 #%EHEHE turbodrill
1 R VBRI 28 ime IR 2 3 by 2 B Sk R AR A (R FLIR 3 1l B .
16.5 fLIEHEY down—hole electrodrill
DAHL IR BN FLIEK BN J1 85 A
16.5. 1 JToATH4L rodless electrodrill
FH HE it o AN 40 B FL S HRES -
16.5.2 HFTH4S rod electrodrill
FH AT 4RI H, B PR R A B A 4 ) LR L o
16.5.3 ZFATHi4L flexible stem electrodrill (flexo—electrodrill)
FH AT I% B i e v S B AT E B AL S DG A .
16.6 zhhids
air hammer
DA 4625 S AR A3 23/ B i 45
.1 B valve air hammer
EH 0= R 428 ) AR HE B s ZE A g Bl (1< sh i 4
16.6.2 LM H#s valveless air hammer
BAIRAE, FEEEETES) RIS dids.
17 BFHFITE well completion technology

IKSCERFLERBE K B, PR BRI T T 2. B k. I TE . HR.

B0/ NI 5; SN 1 N7 DY 5
17.1 #J¢ displacement slurry FAMVRIE S HAM I T .
17.2 I ascertaining well IEEHFEEHZH TF.
17. 3 & well casing Z3fEth FIBUKETE. BFREE . dIEE . DIRMEH K.
17.3.1 JFEEE wall casing TRIFAEEI7KZHFBENIRE RS & F 2 BT T KT T A i
.
17.3.2 JEE screen pipe SHBEEMIER, HE/KEMAN, BAMEKEIERE T
[F) Sl “PEKE 7. “IdUESRT.
17.3.3 PP E sand sediment pipe

AR E B i, ETTRMERE .
17.4 R4 pipe sinking(pipe setting, pipe installation)

BIHER T NN AR

17.4.1 ¥E# N4 pipe sinking by bailing

TEFE Mo e A e, HANS B 7 S SIeE0EE, KRaeRE ERIFERA
FEANB T E .
17.4.2 V%73 F% pipe sinking by floating

V417 FE BEARE T I R TS, B SR, R AR s EH E R
BT
17.5 1HFk gravel packing

W18 G BR85S B 2 1) AR [T B o 1) T

17.6 1kJ/K shut—off of water

16.

w

16.

(o)
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b S K B Z Al R K TR I %
17.7 ¥eH: well flushing
TE BRI I 8 Bl S e id, iIE 5K =, AR I UE R DR il R A 1K E I L
17.7.1 i& 2 well flushing by piston
PGB E N LN ERIES), B SRR s .
17.7.2 ZS8ALBREEH: carbon dioxide flushing
R A A BRAE I N IR T Bedh . AR R e 5 i
17.7.3 B AIHBA S air-1ift flushing
R4 2 SRR E Y R N AN 22, KNI 5
17. 7.4 ALZBeFF chemical flushing
) H N BN ZE 2 RS o BOIE e, B S K Z BRI L.
17.7. 4.1 BRHEIH acidizing
P ERRRAE e R4k 22 e 5 i
17. 7. 4. 2 FEBERENEEH sodium pyrophosphate flushing
P SRR N E eI A A B I 07 i
17.8 7K %: development test, pumping test
FEZR S LB A b AT 3K, B 7K &Rk SCHE T S 50R & MoK 771 R 55 BT RLF
R (b KR o = L.

18 TFEHuRANER (W 3. 4)

18. 1 E/KiRE: pressurizing water test
A FLIN 23 B 7K, e 25 A BT LR 7K B/, S8 e 7K T S ity 2 () 2R B 23R
KPS TR
18. 1. 1 JE/KiRNIHI 7 #% pressurizing water test packer
AT H R, KNI R E .
18. 1. 2 XE HEfE4s double tube single—packer
HMEESCHEER, N 22 AT b R K T Be 2% SR FLEE , 1R 37K P 7R 8] R AL
ZNE MK ILEANE, R ILB RIS FEE
18. 1.3 ME XM FEEE double tube double—packer
IS XUE AR, FEH b TSRS Y B AT R, R
b e M AR S BB . TR 7KW N AME B & LI S 1 N IR B FLEBL -
18. 1. 4 BT LR EFEES single tube top—pressure type packer
FIFHATFLEIESLR, & K g mis, MOT SR as S B fLEE
18. 2 #EHKRIE grouting test
X A A AR VE A H 2 I8 B FLBE T N ESR PR, W S ) R AR ALt
1 TAE,
18. 3 fili#R sounding test
EANERT, HCSLIEATZ, MR Bl R B0 e L e i 2a vk
JoE (PR v
18.3. 1 s Jifh#R dynamic sounding test
FIFH— € T AERE &, 15— 8 ROT (M B HE AR SAT AN b, iREEHT N L ()3 5 R R (1
N BE) SR 5E 1 o ik 7 v
18. 3. 2 Fr#ETI NI standard penetration test
I — € I 76 A B 2ol BENARF TN o rb, AR 53 N IR0 M 5 2 S ) 1 P 5 ) 300K
T

17



18.3. 3 #Jifih#E static sounding test
FIHE 1235 BRSNS+, R BE SR A & i 5ENBE ) - R HE TENBH 77
B 2 AR A, B T BV AR AR TR 5 2 -
18. 4 HUL#f soil sampling
I FH AP E A EL B R ) A
18. 4.1 JFIRT#E original soil sample, undisturbed soil sample
T8 R IR B3 ANGE L) AR AR AR ) L FF
18. 4.2 BUJFEIRT#F original soil sampling
I FH AP E Al EL R ORI A
18.4.3 HY 188 soil sampler
KHCAFEEFR AR ) T R
18. 4. 4 BUL#HIFEASE parameters of soil sampler
s LA T AT R AR B 38 FEAR S S 8. s B4R WIRIEELL. AMAIFELL
AL T) TR PSS
18.4. 4.1 NIAEELL ratio of internal interval
AT ONZEZ ZSITIONZENA . BL“Ci” FRoR.
18.4.4.2 AMaJEELL ratio of outside interval
WA RIME S BB B ME e Z SRS AIMER A 7, Bl “C.” FRar.
18.4. 4.3 [HARLL ratio of area
SRl AR S AT AR A 2 b, BL “Ar” RoR.
18.4.5 HU+f4 soil sample barrel
WP B EE R R CRA R TG A%,
18.5 1T M EIY)IIRI: vane shear test
FERGFL N BRI FORS M L 10 B 58 B2 PR B AL A I v
18.6 ik side pressure test
I FH 55 FeAXCAE L L P 0T FLBE Jii s [ s 7, A8 AR ™= A28 0%, I HE e 70 AR AR TR 1K
/N, B RE AR TR AR AR () 1
18.7 £ T35 geotechnical test
X EREHEAT RARGE M B0, HARIE A . RIS E ., WHEIRRE., ProyamfE. R4 240,
BiE R AERET. R IR T AR
18. 8 i /13 Ak static load test
TEEFYD IR E R AR E R, e HAE RIRFIRFA N AR E ., AR TERE
1] (149 E 2 e A 48 A MBI T SE PR B Al 28 A R A T H 3 22 1 2K 4 07 1R e T4
18.9 Bzt REUNSE coefficient of elasticity test in situ
FEAL LA A R e J8 0 AN () e ol Hp P Tl 22 ke D e 1 2 e R A v
18. 10 &5FLEAIMAFIA drill hole testing technique in situ
FLAEAE LA (BALIR) FACE I H = i 38 70 2P B B

19 TE T4 (W 3.6)

19. 1 Fmbjt T.45FL foundation hole drilling
N RE VR B A BB BT RS (1)K AR AL
19. 1. 1 JEHEFL foundation pile hole
BN I, B AR SRR B T TS 1 VR LA A AL
19. 1.2 &#FL pipe pile hole
N NERE A RN VR A - A B s AL .

18



19. 1. 3 #i#EFL anchor post hole
FH T4 58 G500« il T4 1 S bR 8 SR Il 1 e LA AT BOAE N, PR TR B
HENPKOZEFL.
19. 1. 4 #hFi%ELERS underground diaphragm wall
TN Hb R AR FKIRIE . KEE. WEZ LR, PiksE. Pissss.
19.1. 4. 1 #5) M Fi&ELRS pillar-row type underground diaphragm wall
T IES R AL, FREERE LI s h
19. 1. 4. 2 REzUHh N i%E4E8E% wall type underground diaphragm wall
RN 62 Bk Bt TAE T VAR, 5 BopsE TR EE LY s S8k .
19. 2 &5FL#EFAE drill hole grouting pile
TEAN BRI FL P A N TR 5% 1T AR R ) R JE il TR o
FEVEAEFLIE T J57% grouting pile hole construction
FE R A FL IR I Bl 8 T
19.3.1 F44% dry drilling method
AN A B R DTV
19. 3.2 T VL pipe—jacking and thrust boring method
FEANEERFER, WHEENE L%,
.3 R EEM: hole protection method with mud
K VR SAE b e i [l i gk
.4 PR3N3 vibratory drilling method
FERIMEH FAEE, EEENIH A L.
I 77 digging method
.1 i 2 dmYE percussion digging method
PR B Sk kL JOTCEESZ 8 28 SCIAZ IR K 77 5
.2 iR rotary digging method
I FH L Sk T e ) b 2k = 1 7
19.5 #iEF2E W ground stable fluid
DRI VAR, 5 Lk i SR AR R D BT FE 00T 2 R D A

20 FLNEFE M down—hole trouble

I8 R P BL B IR AR B SRR R O
20. 1 B type of trouble
20.1.1 %4 drill rod sticking
DRI FLAE R bR . PR Bl 4 A5 S5 M FL N B B T SZ B A AL i
20.1.2 M4 drill rod burying
FLNES B AR 5 B DU ok FLAE S I (Bm D) 3RAE, ARERIFEAEA, Ml
REJAUIE (1) FL N F i
20. 1.3 Kefh bit burnt
Bl RVA A R BTGP se e, A E N S FLRE A Ak, LR il
FRIFL N S
20. 1.4 Wi% breaking off
Bl BLAEFL N AT I FL N
20. 1.5 Hi%% rundown of drill string
FBegh B, B EARAFLA R FH R
20. 1.6 EEHIK casing trouble

19.

w

19.

w

19.

wW

19.
19.

>

19.

o~
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FL N R[] 7 AN 2R BB S0 Wi s R A 1 () o
20. 1.7 ¥ % accident of falling
N TR BN TE NFLIN I B S
20. 2 FHiALFE T A fishing tools
HEBRFL N F O 1) & Fh TEANSS A A IR SRl “FTH5 TR,
20.2.1 4 tap
FIBEAT . A S MBS RGBS g TR,
20. 2.2 $TF5% catching bell
FI B ANFL N TR
20. 2. 3 Wsh#E #& hydraulic drill pipe catcher
HR IR B AT B R B 1) B P & .
20. 2.4 F|E28 drill pipe cutter
FIWT LT, A SEMEEN TR,
20. 2.5 WIEEE S hydraulic pipe cutter
I FH B 425 1) S8 T DA i P SR A s
20. 2.6 JiE#s backturn device for drill string
BAESLOEA A b, 5FLAEHIBSUR M e, IRTFLA FRCE T T A .
20. 2.7 M%E hammer
BELO LA B, DTN )RR T AT, DAL B RS S i
20.2.8 TJTI0 jack
HTRKANESESE . Bl .
20. 2.9 WishES 2 hydraulic jar
F T ab B A el =25 B IR BN R B4 -

21 &¥ management

21.1 ¥#R#%& 1t exploration planning
b 5T 1y 2 B, S 1) I 2 3 T IR A IR D S 5 AR H bR (VA B B B Itisg i)
) TAET &
21. 2 548477 management of drilling production
BRERAE =R AR R FREE . FHIAREAT, PRAEAR =R () B R I A S ()
EHTAE,
21. 2.1 %545 7ot % drilling operation planning
Jiti "B, 2 1) () B AR TR T A e e, il 2 P2 AR ML R AR 72 AR A
21.2.2 jiti T4 1% dispatching and scheduling of drilling job
VIR B ER AR = R B T T ORAIE 5 B AR = AT 45 T G o) () ) o
21.2.3 EHEM norm management
P 7 55 B 8 B A 5T B 58 B R AR PR AT 55 SE IR L S L 5 R ) L TA
21. 2.4 4% ¥ management of equipment
PRUERS PR & U . BN SR 4E IR, e IR S EH TE,
21.3 FHAREH technical management
i T FEARIG FARMET . BORB S WAL RS 7 T 08 2 AR
21.3. 1 45 EHFE drilling operating instruction
AR s A GURAE H I g il 1R FR48 S8 T DA 1 B HORE R R )
BRI E AR E .
21.3.2 £5FLEARRYZE drill hole technical file

20



Jits T B H R e T B O R AL T A P R G SRS SC 115

21. 3.3 #hifLH i HAR$E7R ) geologic—technical instruction manual of drill hole

HT ML R0 AT 1) 20 ) ) B0 47 s 2 B AR B bR SR St TR i P4 V4

AR
21.3. 4 ZFLFE=YH] drill hole quality inspecting rule

BhALNE A5, GO0 BhAL 4 T 5T B 2 A o

21.3.5 I WH rigging up inspecting rule

21.

21.

BB e R, A RNGRE, BIASHE T LRI

3.6 KL Ft{EH] post responsibility rule

BRI T, AR AR N TR, 58 K ST I .

3.7 ACEEFEH shift changing rule

A JEHEZIA], o B A2 LRIEA P B R AR 82, 0T DUE I .

22 FiARZLF1Et: economic—technical index

22

22.

22.

22.

22.

22.

22.

22.

22.

22.

22.

22.

22.

22

22

.1

. 3.

1.

REEHINLE complete drilling crew
Fo— g R, B BB ERBOR S %, B AT i T35 30 0 R il ) 2 2 AT
1 £ H rig-month

— M HINLE, ArEEEIE—N H (% 720h THED) I— 1B H .

.2 & A% amount of rig-month

TN G H T GNP BREA 7200, & H 3L

.3 %5 H drill working—month

— AL e s — M.

.4 55 A% amount of drill working—month

Tt G A S AT G A2 720h (1 EfE .

.5 G amount of rig-shift

NG HEHAS 8h AR

.6 MLEFIH £ % operating coefficient of rig

TN & H 2 M5 R RN 85 A Bz FrEeE .
FFahEEHL S 50 amount of operating rigs
R HINL G AT IR ETHL S 2.

.1 BEITshENIE maximum amount of operating rigs

WA . F= H) WITEhEiNLE 2 0 & 2.

.2 E I EhEENIE average amount of operating rigs

WA EE F 7)) WP HLE 2.

.3 EEMIRIFHZ rate of operating rigs

REH (L F=0 7)) WFEIT SR LSS T s L B 23 L

.4 R TAE&E amount of drill working

AW L 2= H) T 7E BB IREE R
B FLRER
drilling meterage
I BlR B A R T R AL A, Bl R B FL I
1 643 R meterage per rig-year
ARSI FLE R S BT S L T

3.2 45 AR meterage per drill working-month

— G, — M BT R R

21



22.3.3 & Hi#t R meterage per rig-month
— BB TAE—A & H e s R
22.3.4 YN meterage per rig-shift
— GBI — > G YT e U R
22.3.5 [AI¥R run
NG BE PRES IR AR . A RICOEHT S, NI E S Bl
FI 87 N E SRR — IR T
22.3.6 [BIYRITTE] round trip time
— AR FEIRT S TH] o
22.3.7 [FXHER round trip meterage
— AR R RS R %L
22.3.8 Hisk7Fdy bit life
—ANEEL Sk MFF UG TAE BIAS GRS 2E g 1k () s ]
22.3.9 Bkt R bit meterage
—ANEEL Sk MFF UG TAE RIS Begh 2t g 1k gk R
22. 4 EHIRZFE penetration rate
22.4.1 5 A% % meterage per rig—month
— G RAERINLE SRR FLIE R S K& B 5w .
22. 4.2 %5 A%E meterage per drill working-month
— & BRI 5 RS FLIE RS T8l %S H 3o v .
22. 4.3 BYIRE meterage per rig-shift
— G RERINL G SRR FLIE R S i & YR v .
22.4. 4 EW%E neterage per rig—hour
— & BRI 5 R FLIE RS T8 /N Bz v
22.5 PRI TH drilling time
ALFEER B G I ST NS & B 2 R0 it T [ 4= 350 a]
22.5.1 MR GHS total rig time
TG HBES AT A& H A,
22.5. 1.1 2i%53ENH] penetrating time
B S AE LR TAE RIS ]
22.5.1.2 B T/EWIE] auxiliary of penetrating time
TR R E R T A PR B OSSR AT AR AR TR 1 5 K SO
F A5 B AR B 75 R ]
22.5. 1.3 Hik SEF5F A . trouble and waiting time
TER R R, RIALN S, B AR B Ath i DR A5 B Y R AT S )
22.6 AifhHEmf[a) A FHZE availability of penetrating time
SEEEIET R 5 TN B A ISR E
22.7 EHFIHZE time availability of rig—month
TG H A SRS G HE .
22.8 443t drilling speed
FAAT IS TR P AR
22.8. 1 MLM4EEE rate of penetration(ROP)
B ARG R ) Y A FLE R, DL “Vn” R,
22.8.2 [FI{R%ESHE drilling speed per round trip

22



o] it RS RIS T 2 f, B “Vre” 380K
22.9 HifLIFiEFEAR index of hole quality
22.9.1 & () ARECR (UL 13. 1. 1. 2)
22.9.2 ghfLEtomaE, RS dhnEfg (0 14. 2. 4)
22.9.3 fLIX¥RZ hole depth error
R Rl KALIR S b LR LRI 2 1H
22.9.4 8 S 7K CHB W hydrogeological survey
) A A DR BN FLIEAT B9 /K SCHJSE BRI o AR 1 R SCi]: 187 2 /K SRl
22.9.5 #HsL (W 2.3)
22.9.6 JAH1E5% original drilling forms
L T %% ISR a e Sk Bk
22.10 EHREA drilling cost
22.10.1 BAALAAS unit cost
FERCERA R TAEESCH 9 .
22.10.2 BMA total drilling cost
FERCERABGR T AF 2 S H 1) 2 S
22.10. 3 BAANIMBISA unit cost of material
FERCERA R TAFE 2 H AR 2
22.10. 4 MELEREAS total cost of material
FERCERAL R TAE 23 AR 2 FH S0

23 #FAEFIR operating technique

23.1 HiEL drill site
Blidz AT 5 P R 28 5 SR Y b T
23.2 HbiFt site foundation
Bl KZE. B0l BSIEAJIRE R R
23.3 34 floor sills
AR A% [P b THI A e
23.3.1 JEEHR sill timber
B R E N R B 3= X AR G o
23.3.2 EHEY floor joists
IR AR G B S .
23.4 fLHIPE distance in front of hole
RHLA O SR ERT R T B PR .
23.5 fLJ5#E distance in back of hole
RHLA O R 5 R TR PR .
23.6 )5 drill shack
BN MRBEE . EBIER R AR N R TR 25 o
23.7 VA E lay-out of drilling equipment
DLEGFLAR OO HE, W IR & B E . WiBIE REMS 5t — 2 1
BORME 2%
23.8 JFfL starting a hole
Hisple)s, FRHEAAE B A i ekt DU B LI TAE.
23.9 4% running in
FEE BAR IR AL

23



23.10 #5 feed-in
FAEHLZE BERLRG 32 1) Bl L 3 el L ) 50 S e o
23. 11 f8I#F rechuck
b R, BN EHEE MT R R NMLER, MFRE, BHEfTER EAE,
FrEREL, dkaghit.
23.12 FRE weighting
FrRE R T LA Bl 2R
23.13 g forced feed drilling
BiE /AN TR RE RN, FENIGERE IR, DOSEIES ek .
23. 14 ) JE%L ¥ reduced bit load drilling
B R E R T fRe R, HENAERERE, DOSCIEs g ek .
23.15 Ml L4 R kelly overstand
Bl BT T AL, B IR 248 HE m 2Kk ol Sk (R R
23.16 it core picking, core recovering
A B FLENREL, A S5k, AOENEERE; ey B A S e A
KA, eSS EL.
23.17 #&ZE overpressure pumping
PSRRI BRI ZE, RIEE .
23.18 Wb fishing dust
WA TETAILAN, KESEmEE, DSFBFLURE B &0 AR AHARREE FEL.
23.19 # 4L bring bottom up
MR EEERENET, FRIER, MRENAL, PRFEFLNIEE IR
23.20 152 ore blockage
it R, A HRELEUE S N EE EAT R .
23.21 HOMIE core fall off
AR, ASEASE NI,
23.22 WREHAC residual core
FLBRARBR I
23.23 4L drill off
FAE B BrFLEE RN FLR I BEASP R
23. 24 #4% oversize (of hole)
FLEES B B b B JR S FL B FLAR IS K IR 52 o
23.25 #4342 undersize (of hole)
FLEEA AT K B I i B = S LB L AR 4 /N IS o
23.26 #f2%hHE change of hole diameter
FH A 5 1] 1) B LA /N Bl Bl i
23.27 #9145 ball-up
R IHEA R KB AEA AR B B AMRTI B R . [F) SA]: “Yefl”s
23.28 2y} deviation correction
& H T R 1E S mRHs FLIIE L.
23.29 i&#l deflecting, side—tracking
F & F T B R LA B R A AR L
23. 30 R4l inspecting hole
REAFL 1B SRR o
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PRI 1568 -

ASFRE e 4 3 B AR AL R TR L R TR MU R R A H

ARAE P TR (bt QD0 « g VR BB B KRBT 2R 3
JIOR” 7 F S R BRI T O A ST R

A FERE A ER., RER. B2 X5, s, R, HEF. XL,
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