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Abstract: To improve the ROP in deep formations of the Daqing Oilfield in order to accelerate the ex-
ploration and development process, relevant techniques were reviewed with the gool of determining and ide-
al process. Based on available ROP improvement achievements for deep formations in China and abroad, dif-
ferent technical solutions were proposed for spudding in, and for drilling through different formations.
Then, the drilling technique series from top to bottom were confirmed for the Daqing Oilfield’s deep forma-
tions. PDC bits (e. g. T1951DB,CK506 and CK606) were selected and applied for the 2nd spud formations,
with the drilling time controlled within 25 d. By comparing the field test results of the three solutions (e. g.
the hydraulic rotary impact tool, turbine drills and air drilling techniques) . for the 3rd spud formations, it
was confirmed that the gas drilling technique was applicable for intervals with shortest length of 900 m, the
hydraulic rotary impact tool was applicable for the intervals with a drillability grade less than 7,and the
turbine drills were applicable for the hard formations with drillability grade more than 7. The application of
these techniques in 19 wells showed that the average drilling time was shortened by 48. 60 d. The study re-
sults indicated establishing the drilling technique protocols addressed the previously indentified problem
impeding ROP improvement in deep formations of the Daqing Oilfield, such as unitary technique tests,less
integrated applications and unobvious overall effects of improvement.
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Fig. 1 Casing program of vertical well before and after optimization
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Table 1 Rock mechanics parameters and optional bit types for deep formations of Daqing Oilfield
= M MPa  HUERIRE/MPa FIHGE(E HhJZ I T Ak
LR 50~600 5~70 0~4.0 74 PDC 43k (619 mm &4 F,5 T IR ED
BB 300~700 60~90 3.0~5.0 BR—r i PDC 4fi3k (416 mm &4 1,5 JI3, B B, SUHES)
SRR 300~800 80~100 3.0~5.0 g PDC 43k (16 mm E 45 5 .5/6 JIF, i SR
R—Bt 400~800 90~100 3.0~5.5 rh PDC 4li3k (416 mm &4 F .6 JI3 @ 5 SUHES)
Y Bt 400~900 90~110 3.0~5.5 rh i PDC 4fi3k (416 mm 54 H,6 JI3, B B, SUHE)
R 500~1 100 90~120 3.0~6.0 i Pbe m%(ﬁ(sﬁﬁ%gﬂgiﬁﬂa&i mm L&A
BB 500~1 300 90~120 4.0~7.0 fif 517.537 R4k . 224 W77l 3k
BWAHAREA 1 200~3 500 110~150 6.0~9.0 fif 537 Fhehik 2B A NIA A Sk
BTS2 000~3 500 120~140 7.0~9.0 fifi 537 A fehik AR A NI Rl Sk
FWAZUE 2 000~3 500 120~140 7.0~9.0 T 537 Fhehhk A NI Bk
BYWRARTRS 2 200~3 800 130~160 7.0~10.0 e 537.617.637 Fhehlik . 2B & R AL Sk
EIRH LR 1 700~3 000 120~150 7.0~8.0 i 637 FEEAlik . AR NI Bk
EWAEE K S 1 000~2 800 90~130 6.0~8.0 LT ] 2238 ] PDC 4 3k 4l
W4 800~1 800 90~130 5.0~9.0 rh g 637 FEe Atk 2R S WA Bk

T B T BRI 4R AR R TH e T 2R, il 2% ok ] PDC 4k .

3 PRHEUT A

BRSO IZHILAM Rl ARG e T Bl A S 26 [, AR
LGRS 7 12 A A R e TIRIZ KRS
FEROSEAE S RCA WU B 10 e I P TR
AT T R R A TR

3.1 WaEhmErRETR

HBtE v T H R B H- R i AR BE A A L
BRAE . (8 PDC B Sk 32 21 Ja] 1) J&4 3074 oo o A1l ) 7K
ki PEte 1T PDC Bk i 7 30 S i 1k 1 i
AR R TSR R R T AL
P EAE A DSBS J 16] @ o o 77 T BR

B ELGL . Wi B PDC 483k 5T UIRee s 2) 4@ PDC 4k
3 AN A 5 30 98 8l bk vl B BB 5 4 i BILARR
HE3E 3 FTRLRE 755 5) BRI B R B 22 T

RESHR

T e B EL R P v B o B 1 25 £ 7
FERE T e W o Al A s ) R e 0 g B
RE AR Sk v R OIS 0t 2 S A . T
BB EER R DS R PURTERE R4 2) f
AL FAR B B2 3l /N A S A Uil BRI 5 3)
T 0 B L X sl 2 8 4 W S e JE B (800 ~
1 100 r/min) IF & 3 2% - F it 1 HR L0 42 728 4k
/N5 ) BT 22 I WA il Sk o T L v sl il 2
L EUVER K R RO T RE AR

3.2



% 43 5% 1 B E. KRR BB H KR © 4l -

4 ARESFRCETOR

2010 4ERT, KPS 23 EV R T SRS 4
AR HE R 668. 86 m. XML 6. 03 m/h.,
S AEE AR LG DU RS AR = 4~5 A%, TRJZ Pl W
B R AFHCR AR AR 2 KRS TR B bR BT R
HARRE, 2011 4F, 5635 T Hb )2 1K B0 4 A | eieadk
THRERE AL T T T2, B3R A 6 HIF,
TE R e Bt B [, S T B Rl

4.1 SEEMEHATUE R

T 3 2= A B 7 3 R AR L TG vk i
ARBIE BRI TSR o 0 B0 2 HodE £y
TEBPUN @ T ANEB &R T R K
F 3 LA A [t 23 77 3 K SR K Sk o i 5
ZAET R M JZ K RS2 5 TIODORS B v &
80%[/\/{L[2,14715]°

4.2 HHBEERE

D JF A A2 SR A 8OR b, Ak IR 5 T
T I iESke /N B HLA A L TR B R R Y R ESE CRIE
TG,

2) FEJRA ARSI A SR 1 3 T A7
i+ TR« T2 3 BT B 12 Ty B ) st ) R 4302 B
BEE A SRR SCE TR A BRI R B O
FEHERD A LR INHE 10 B A A5 RN L i £ 2 i A b T
A PR UE T W A2 e, 45 1 TR 2 K Y
KBS AR R

3) W HH A MEAMEE i T T2 PRE TR
SEALBS R RE MRS E , FRAR T -RETIER

5 PEEEARLE B H

2011 4P Gl X I B EEA A R R S I E
TSITE v T L R A A SR B H S R AR I TR
URIFE I BRI B — D3 i JF e 1T DA 4
AR SEB T IR)Z R AR i -

1) —JF %k F B535E AU 4% sk (HL AR 4G K F
20. 00 m/h, BiJeEd) .

2) ZIFIFEE 2 100. 00 m BA¥ . K T1951-DB
HEE S LA E T 12. 00 m/h; —JF 2 100. 00~
2 500. 00 mIBf, % T1951DB %4k 3k 4+ CK606/
506 82 FF g B, AL S oK T 8.00 m/hy

2 500. 00~ 3 000. 00 m B, % T1951DB %4k
3k +MMG64DH B2AT55 B HUMES HK T 5. 00 m/h,

3) = AR R A E R AR A
) BB HE B HBERTF 900. 00 m, HIHFR/INTF
3 800. 00 m(EEHIEA T 3 800. 00 m fH )2 Al 44k
AT T R A MREE I+ U613M 2 3 e vh
THMEARASG: b #HIEEIE N IFBERT
900. 00 m, FFHEAT 3 800. 00 m H AJ g KT
7, SR FH ARG -+ DD5560M-A1 70 35 % 4k EL (1)
HARMA G s OB TREIHAE B /N T 900. 00 m H.
FHR/NT 3 800. 00 m (B R K T3 800. 00 m, {H
AN A /N T 7). R T1365DB #8241 +
U613M R shjig vp T H A H AR A s D23 H:
3 R B /NF 900. 00 mL FHIRKTF 3 800. 00 m, H
ARG VEE R T 7, SR A T1365DB #Y B2 4T +
U613M I 3 e vh T.E +DD5560M-A1 &5 4 5
HHEARA S,

6 BN RCR A

3L I JUAR I RHIF OGS 80 JE R TR
PR JZ R PE A LS HOR , UG T R4 42
ROR . 2011—2013 4%, BIFEE R 19 1R IIR
4 075. 30 m, R4 BB 91. 60 d, FEHy st
118. 40 d, F-HHL &L 4. 13 m/h, 5 2004—2010
AEAR LG SRR R 0 4 0 48. 60 d, HEI R 41 46
56.90 d(LFE 2),

K2 REEHREEZRILE

Table 2 Comparison of ROP improvement in deep formations
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Table 3 Certain operations of the hydraulic rotary impact tool
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Table 4 ROP improvement performance of domestic and foreign turbine drills
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