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Abstract: The No. 15 coal bed of Taiyuan Formation in Qinshui Basin is generally feathured with low-pressure,
low-permeability and low-saturation. The coal reservoir is relatively thin with complex geological conditions, and the
coal bed methane (CBM) production is commonly low. Taken the Zhengzhuang Block in Qinshui Basin as the
example, the key technology of CBM drilling and completion technology, marker formation determination, and well
trajectory control in low pressure and low permeability coal reservoir are discussed comprehensively based on the
successful experience of the LDP-22H multi-branch horizontal well in No. 15 coal bed. The results show that the

integrated geosteering technology of drilling and logging can effectively fix the target coal bed and modify the bit track in
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real time, which can improve the average drilling rate to above 97% and greatly improve the effective footage. The

865-day drainage and production practice shows that the daily gas production of the LDP-22H multi branch horizontal

well has exceeded 150,000 m?, the current daily gas production is stable at about 80,000 m?, and the total cumulative

gas production is 20915469.3 m®, achieving ultra-high and stable production, which marks good applicability of the

multi branch horizontal well in the efficient development of CBM in low-pressure and low-permeability coal reservoirs.

Moreover, it is necessary to optimize the well position, strengthen the drainage and production capacity at the bottom

of the horizontal well, stabilize the pressure drop rate, reduce the sensitivity damage to the permeability of the coal

reservoir, improve the continuity of drainage and production, reduce pump downtime and the frequency of maintenance

operations, and ensure the continuity of production capacity.

Key words: multi branch horizontal well; drilling and completion technology; drainage and production practice; coal

reservoirs with low pressure and permeability; coal bed methane; Qinshui Basin
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Fig.2 Gas content, coal bed thickness and contour lines of burial depth of No.15 coal bed

FEAR DP9z 43 A AR 56 8, A8 S Sk W12 74 i 311
TR, IR F AR AL T 800~1000 m, 4R M) #4745
o, — A 500 m DLYR , W B B R 1.99X 107
MPa/m , 5 5K 12 8 R B AE 2.07~6.40 m,
V45 4.63 m, ARSI R B B GE  RR 2, A At
SARWBARF L PE 4l 35 8, Hop LDP-22H 3 it
Ab 1 155 B2 BRI 362.00~365.70 m, HEJEELE 3.6 m
AT BRRAE 15 mP /e A A AR S SRR A (LR
2)o AN, 155 B2 TR — B A KA KR
Wl ss , BA 55 5 KM B3 vk 22 8 b 5 IR AR DL
RHMBTRSAENE, FRKERLK, BEME
220 I S A% 2O 2 1l 1.95 MPa, fiff )2
JE 386 B -2k 4.0 kPa/m , J& T M B (0 A% TR 4% )2 .

(c) HARSEH L

iR E T A 0168.28 mm i R EE , FAFRE N
509.06 m, ik F J 4 S SF B 5~ 10 A £ 45 1 IR I
W, B 1k NS MBS RS BF R BB AR K
P FIR 2 370 m, Ml T A 5

=R 0130.18 mm i 3k 4l o 08 2 K B
i 1 FF Bt 510~5110 m, &l 7K Jé %€ 45 5 IT 1R 3% 8
iR, 38 4l HE 570,70 m ¥ AL 0 A R
Tili FE iR A0 Sk AR B 45 o3 SR R . I AMZ TR LDP-
22H /KF-F £ R 0110 mm PE i &, F A IE
1081 m #EAT i 48 56 I, 43 SR IR IR 58 3%, 1ifif LDP-
22V I 5 IR H a4 4 58 I o

B R T200XD IS 5B, b0 5 2 m, & I
JEAHA 36.46 d, 5¢ 1 B4 37.33 d, @ A 41.96 d,
ik B, — IR AR B ERN A E S (PDC)4ES
kBN 6.36 m/h, B 10 kN SR H PDC



102 R TR

2023411 H

LDP‘*ZZH
[ l\AD%Zm
VKRR E

0244. 48mm X 44. 55m

| B kiR % 370m,
FF I Im[m]HH

EREFHIRL0Tn

©0215. 9mm X 510m
0168, 28mm X 509. 06m

LDP-22V
0L Im

T KU IR £ b
‘A 9311. 15mmX 33. 28m
1 0244, 48mmx 33. 28m

L VKIRHIRE LT, 9

| 15 362-365. Tn
PEE

TIN00130. 18X 5110m
(A5 RO

0110mmPE X 1081m (ML)

M HERET0. Tm/HELR387. 23m

301. 81m

| NI E : 362~365. Tm

ANLIFE: 421 3m

FELAZ: 422, 52m
0215. 9mm X 428m

0177. 78mm X 427. 24m

3 LDP-22H#H#GHEHTE
Fig.3 Structure of LDP-22H well

=OF RS Sk B B R =R R 6.93.3.60.2.12
m/h, &l FEAK WA 40,80 F1 80 kN3 = JF 7K F Bt R HI
PDC 4 3k, &l W 35 82 /5, o 16.91 m/h, &l 2 20
kN, 4 HF A &% S gk R 5110 m, A S8 2 M e R
4586 m, 4R 4493 m, 5538 % 97.97% .
2.2 M FTSRIF SRR

bS5 SR 14 B A Al 2 A v R A 0
b b NG 50 A 5 R R RVECEE | Ry B )2 A M T
M FCC AR T AR A — T RORE, 2 B R AR
RSP —THEZHEAR, KIEHIRT,
TFIFUR H SR I TAE, =P 0 B L EoR A T R 2%
SEH e S R o TR S A AT T
F SR H AL G A R I (44.55~230 m H B R
4 m/A;230~510 m HF Bl 1~2 m/42) B I sk O
(1 m/ 85 Al WS I (12 h/W0) LA K H W R T 0L
g, Hp A E IR E R R R E T B
Frig o= a3 | DOl = B L) =R R I i N 1
T 2 K =TT R B AR SR, e
FERHHRP AT RESIREEM 5 SHE 2
TG A JE SR I o A AT X 15 5 2 R R A k) R
JE AR AL K R i, 76 BT F A B 28 )2 1 7 BN % A
Joi ST TRV HE , 6 b AR T Y XA AR 2, An |
A& TARF KON E T AT AR A K6
(IR Ny R e E R I 5 B TR s
J2 A (] DX 38l 22 25 PR R AR A — B0, A4 )22 )2
JPOE R A B MR A B PRSI R (Q) . &
ARG LA&ETH(Ps) FTHEFAEFHP) . 1

PHZH (Ps) ARFREFERIFEACr R, £H)Z
EPEHGRE R 1,
2.3 BN VRN BB sk B I IR B A o

0K 2 b A R A AT B R KB E R A
JEE RIS B ) R A R A 2 R ALY B 2 R HE SR B AL
BEZS Gy RAE VS U ALK BOR#E R B0 T, 2%
I HCE B R 1 G T BB, B e A I 0 ik B
JoohE L —FF R I R R, R
HV-CMC . 4l i B il 7 B2, 28 3 78 43 KAk, % B
1.04 g/em’®s T HF 2 I BRI R R &L 8 TR A
RN IR T 28 4 0 T 22, Al W B2 SR A I i T e AN
BERP RO BT, LA ORI BE R e 0 e B e, DR i R
MRS WA, % 1.03 g/em® 728 it T
o AR A O A I B A B T A RE T BB
T 7 45 5 2 1) BB B AR A 57 RS AS W B4, B 2L AR
F 1 P9 A B L B L9 B =2 34, BEOR B R A R
L MR RE L T RN ROK B, ik A
HV-CMC % $2 &5 5 - W i e ¥ B 2 88 | [ B in
B 35700 LT T R e R R R I A K R B RE L
[E6] - B SCRE VR /N BE B, Bl 1k P2 AR FE RIS , 78 4 SE
TR IR TR T v T SR ) a4 T S it s L B
RGBSR . =TSR FHE KN R, B E O 1.01
g/em® AREHE 5 RE 1, it T I R RS 4 o A T
A & A, PRRR R T MR RE AT A T R

15 5 0 J2 JRE R 9 2 IR s i e K, kg T 4R
RN TR 4 AR TR, 0 BACR FHPDC i3k +
WEAT RS B G o RO B IO IR S R A RMRS



FEH0ES 6 i

W45 AR ARB I Z T2 03 SOKFHIF R SR AR BT 5T

PIID 7K Z5 b X e 1552061 103

&1 LDP-22H 3 $hiBH R 51
Table 1 Lithology of strata drilled by LDP-22H well

b = HH/ R/ TR/

5/

= P p . o . . R RRAE
s wmm / 31.00  29.00 31.00 29.00 +EEWFEM L Dk, STREAETFTHEME
5 Q) AN e fi
o BEf&ET 206.00  175.00  203.97  172.97 rh-JEERK R K KB @I RS RYES
45 H(Pys) B K RGP RbE AR b R
Wb R R K amib s . 5T
B R A& T 4R E B
% T FH&T 268.00 62.00  259.34 55.37 VLK@ RED BT A A T, Je K A ST DA
% #AH(Pa) JEFR A KA AP . 5 TR TE A )R RS
R i
g 1L PE 20 310.00  42.00  293.18 33.84 DR RO AE ORS8N, K HEKE
(Pys) Te TR b 2 B b AR S R SRR 35 I
pSE e
b REH 1202.00 892.00  388.80 25.62  DIBORE K WKODSE BE KENT, K
m & (Cyt) M1E  GRzE) (EoZE R K IEKERE S e A b5 s K&
ES ) TRERAL) B ()R 15 SRR EEE KR

ek A AR T, A IR B oy SOOI T
B ELZH 40 - 0130.18 mm PDC 43k <0.22 m+(101
mm B FTF(1.5°) X4.36 m+ @101 mm 7% X 0.53 m+
©101 mm UBHO G# I I 2 4%k ) < 0.88 m+ 0
101 mm NMDC (JE R PE S5 #E) X 6.33 m+ (101 mm

GAPX1.18 m+ ®101 mm NMDC X 4.20 m+ @101
mm NMDC X 2.10 m+SLH90 X 210 4%k X 0.30 m+
@73 mm DP (45 #T) X 9.64 m+ (?101.6 mm DP X
1167.39 m+ 75 Ao BEUACRE I Bl i 5 gl Sk 2 il
HEWEK2,

K2 ARARHEABRSHILBAS

Table 2 Drilling fluid and bit type combination in different well section

- B/m EIRLE B R %/ (grem ™) B BORE /s Bk HAE/mm Bl Sk
0.00~44.55 figz e £ 1.04 35 311.15 PDC
44.55~314.00 Raw 1.03 40 215.90 PDC ., = #
314.00~510.00 Raw 1.03 45 215.90 =44 .PDC
510.00~5110.00 i 7K 1.01 26 130.18 PDC

LDP-22H H 1 5 LDP-22V i 7CHE 5 7K - iz
#301.81 m, Jy i 196.45°. LDP-22H # T H K 524
m . 3E K 384.50 m & Fifi (i A 15 582 ), T I3
570.70 m 3 387.23 m 5 LDP-22V i 73 3% 1 .
LDP-22H J 3 I MR K 3 43 32 1 BR 43 A5 4% 5 n 141 4
Jrw A58 il FE IR B 4y SRR 11 32, Hh L1433
R K, 724 my F SO IR M #E RUR /N, o 223
m; L6(L4) 7 A I iRk, i 1321 m( L3R 3) .

32 v P T AR 1 R A R TORG o R A v v D T S

IF 50 F0 M 2 A BRI, AL 2 S5 MR L 15 5 %
SR TR B, B 2 s AU T AR S5 AR 1
U A B e 2 2 (29 3.40 m) , T0HR 3 8
2 (29 0.65 m) 5 ¥R 4 8 )2 K 7 (29 11 m) A 4% .
M & 5 LDP-22V J 15 5 44 )2 90 - il 2 mT 0l o
J2 55 THURE Al U )23 108 D - ey bz 5 ik A B A A T
T2 il B RS OSSR P W R ARG
TR AR S E(GR) s R &4 £ 2
e A VAR REAMMRAF TG, A



104 R TR

2023411 H

LDP-22H

LDP-22V

L1

L5(L4)
L3(L2)

L10(L9)

ML L9 (L8) 6 (L4)
L7(L6)

E4 LDP-R2HHEHBREESIZIHBRLSGTRE

Fig.4 Distribution of main bolehole and branch
boleholes of LDP-22H well

#3 LDP-22HH#HEREHBERGEIT
Table 3 Coal beds drilled by LDP-22H well
It RIIE SEIE b CASURRIER Bl
Was W/m H/m R/m  4EHID/m FE/Y

L1 510 1234 724 710/710 100.00
L2(L1) 621 1129 508 508/465 91.54
L3(L2) 922 1178 256 256/256 100.00
L4(L2) 678 1102 424 424/414 97.64
L5(1L4) 866 1255 389 389/389 100.00
L6(L4) 744 1321 577 577/557 96.53
L7(L6) 866 1280 414 414/404 97.58
L8(I6) 800 1251 451 451/441 97.78
LI(L8) 857 1207 350 350/350 100.00
L10(L9) 923 1207 284 284/284 100.00
M1 979 1202 223 223/223 100.00
it 4600 4586/4493 97.97

BRI B BT %, SR (DEN) WL B/ L {H AR
X8 O AR 5 2 0 L B AR (RD, R 1)) i
N E L IFAR (CAL) J7 1 i T8 )2 5 2R 25 0 B ar
AEXS T 2B A R (ILE5) .

It Ah , LDP-22H H- 7 (0130.18 mm 7K FH-HR 1
Bl A A T RE 1) SRR EM SE R BCEE I SR o TRl
HERE R A DU A 0 R AR A5 S VR TS BRI i
2R 1 S B 5 A DN T A% % 2 B v R WA L 0T BT AT
0 S5 P S B A B A 25 B R M B ) AR Y GE O
IZFEIT | 3K 26 S I RO 0 S 5 O B RS RUXT L A BT L 9F
AN WA TE X6 A4 3 AR Ak A I TR O e X R 3 AR Y

I/

—GR —RD -~ CAL DEN

5 LDP-22V# 15 SHEE M # th &
Fig.5 Logging curves of No.15 coal bed of LDP-22V well

ANWHE I, BBl S K B A LR B AL

3 HERZE

LDP-22V i HE 5 T 20194F 7 A 15 H #7577,
T 00 HE SR BOUE AR B 2021 4F 11 25 |, Btk
KAz 865 d(FAEFH K FAE ML) L SR H IR AT 5 k47
HER B HE R 77 K 8 e, — 236 31 137.09 m¥/d,
T e U i DR R R, 5 400 d JE I B E L 476~
649 d =K 7 10 m*/d, Z J5 R g 2%, Rt
7K B 13490.04 m®, 20194F 12 A 27 H (%5 166 d)
TEaR 7S, A 1 RAL R 500 m*/d, 26 3 KAtk #
2568 m/d, Z Ja M 2 T, 5 243 d PR B KK
10000 m*/d, # 1k & HAE ML 1T (5 792 d Z 0D, B 4
Fa = m e VAR LAY A (550 d) |, i B Be = 5 i i
35069 m*/d, BL B £ R 0.933 MPa, H i Ui &
9 1.025 MPas &R JG (5 794 d Z )5 ) , Rit %
SRIG K, ok Vi it i I RAG A, 77 R e A
F 156640 m*/d, A H 0 g w7 E, H e R
FEAE 80000 m¥/d e A+, LI YA TR AE 0.7 MPa 26 47
JFFIRWEE 08 MPa e /i, & Bl &EN
20915469.3 m* (¥ 6) ., H ™ mEMH 1577 m?*, X5
B 25 ORI AR R ARE Bt 2 2 R s 0T
KRR LA T E KR,

15 %3 &, LDP-22H £ 4y 32k F i F
“ R I B G5 A I AE N R R K R
AR K BB, B8 (B LS5 7 G 2 T
B Z IR R B 7 K S by 1S 22 [R) ™ HiE
SR ik BB IR A5 7 S, DT S e HE SR 1) %



B0BH M i WS RIRMRBEIE R SO I R SR AR BT S

DI /K MR X B 155 B2 R 105

— £k — JFRRE — HMRE
18 r 2.5 2.5 — HPFKE — Bil/™R&E — RBilVKE 5 160 25
16 | 140
L 2.0 420

o 120
© = o
.~: 12 © : g
E = 1.5 81, E 100 - 115 =
S10F = - g
< 2 ) 180 r
I 8 e 5 2 15 o RS
v =10 } lgo ¥ 10 =
6t B \ M~ ° ﬁ $;('
m N

4r o5t \ 1% 15

9 L 20

ol 0 ‘ L. 0 10

0 100 200 300 400

500 600 700 800

i 1a]/d
B 6 LDP-22V HHERM&
Fig.6 Drainage and production curves of LDP-22V well
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