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Abstract

Domestic and foreign scholars have made a lot of research on the horizontal well productivity, and
put forward a series of production capacity formula. But the error is large when applied to predict
productivity of horizontal well in Yuanba Sour gas reservoir with high sulfur content. In order to
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evaluate the horizontal well productivity of high sulfur gas reservoir in Yuanba more accurately,
through the comparison and analysis of the derivation principle, simplification condition, advan-
tages & disadvantages and application scope of each productivity formula, as well as reservoir cha-
racteristics of Changxing Formation in Yuanba, Chen Yuanqian’s formula was optimized. Consi-
dering the effects of acid gas composition on deviation factor and viscosity, productivity formula
was modified. Using the modified productivity equation, the production of the horizontal wells in
Changxing formation of Yuanba was forecasted and compared with the measured binomial prod-
uctivity. The results show that the modified horizontal well productivity equation can predict the
open flow more accurately than the unmodified equation, and it is more suitable for the prediction
of horizontal well production in high sulfur gas reservoir of Changxing formation. It provides sup-
port for the later adjustment design of Yuanba reservoir and the efficient development of Changxing
formation gas reservoir.
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JEHVS KA AR TR (2 6500~7100 m). FraBifbal. W Bk REEre () K.
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JE PESE ORI B RE Bl S BE L MRS I, BOZ A OGE T8 2 R EEAK U HAF A SR B~ 42

R r a+Ja2—UJ@2(ﬁ(05mz—ﬁ5{TWL

" 0.5L 0.5hr,

Renard #1 Dupuy A 3[7], 5 1 7KF I 18 BT A = 0 T o0 B = e O i, 3di o R Y 38 5 R B0t
BEAT THEIE. (HiTACTHRALK K7 REIR BB, 3R B R EON KT 7 RE M52 B X B

}ﬁ
a+.a?—(L/2) Wit
RERUSCTINE, R, =t (L2) [Zh J o
Tk,

v 0.5L
MR T 200f Joshi 22 2 8 1) S A EAT 1 IR IE[10] [11], H. Joshi 2> ZAHULIEN B IR ) - A7 4 B2 A 58

2\
PERIRTE T AR Ry, =1, (43 1j _1[MJ o
L 0.5hr,,

PAEr: Ry — 50 IKE¥42, my r, — WS R, my 6 —Di, m; a—K
P T AR B S AR A, ms ﬁ=\/ti——?§i§$%f'ﬂﬁﬁ/%iﬁu
TR XAl & TR A P, = ARSI MR, B B A [ 3 R AR i Lo B AN

TR, ) FE R BN OB, KPP B BRI IJH:, B LA EXS 5 A IR EE BT
WARRTE T ARG & T TR T I ALK 77 g

DOI: 10.12677/ag.2020.1010088 899 HOBRBL2ERT


https://doi.org/10.12677/ag.2020.1010088

LZITE e

3. BEMATREAEEIE

Tt SRR A H,S A CO, S5 R SR FISEMR,  FORK BRI 22 R 8 Z B AR A P B S Mok [12]
[13] [14] [15], BNk, X TaEdmifes. & R oI N S, 77 BT A2 R R 1 0 7 g
T FERATAE LA CE,  DASR e X =™ B 1 TI0RS £

BT R BRRERE . 2 RETIT75:, B Se et BRI S (R B AT AR IR P S A G
SR ; HRFH 228 A RBHTH S, X & MA SIS R, BHEH FiHHEESHAE
i 22 R AR AL & FORE RO AL &, P T R TR AR M AR B e MR R B Z,

TR IR T T AR, IR LR OB ARG FURERBZ,, , T35 &M ISR A
53 X 25 ZHURORE BE A S S TR = BB A 2.

3.1. MHERIRIE

LR, BE VSRR 32 5245 Lee-Gonzalez (LG)7%. Lohrenz-Bray-Clark (LBC)iZ: Al Dempsey (D)
5. Mk Lee-Gonzalez AR IE2(LG-YJS 12 1E). Standing %} Dempsey 2:#% i (D-Standing % 1F) [13]
[14].

LG THHEEIFEA HIEIERRRE, BRIk RN H R IE(LG-YIS KRIE) % i& 7 IERwm, H
WAAE—E MR ZE: JF HEEEARRESENIGR, Mk IEN IR ZHEEHT AL K. Dempsey J7ik% & [
TE R TR SR o R FE 520, D-Standing A2 1EAE Dempsey J7 32 1564l 25 1 1 AR50 .
S REHEGE. ik, 35 BM1, BM2 HEESLI0 45 Rt T X b dr (B 1), &ZAN PRy LG-YJS
R IEFI D-Standing % 1E [ 2H G ia F B A o O 20 & B U IR BETHARE[15], BISR A PR (L
1)s LG-YJS KIEVE(BUE A 4)F1 D-Standing 1 1EVE(BLE N 4) B4 AR T 40 A [15] .
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Figure 1. Comparison between the measured and the calculated value of the recommended model of viscosity under differ-
ent pressures at 148.4°C for well BM3
1. BM3 HAEE N THE R SENME SHEFR AT EEXTEE(148.4°C)

3.2. MRERBHOKIE

W SR R 22 R B 256 2 X073 £ 45 Dranchuk-Abu-Kassem (DAK)#: . Dranchuk-Purvis-
Robinson (DPR)7%. Hankinson-Thomas-Phillips (HTP)i%. Beggs-Brill (BB)7%. Pappy ¥+ Z54H 77 (LXF)ik
(1), HIXEETT I ARRR 7 FE BRI AL 43 IR 50 o
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Table 1. Natural gas deviation factor empirical formula and applicable conditions
1 RARSRERFERARNKEREN

TR & A
Dranchuk-Abu-Kassem (DAK) 10<Tp<3,02<py<30;0.7<Ty<1.0,ppr<10

Dranchuk-Purvis-Robinsion (DPR) 1.05<Tpr<3.0;0.2<ppr <30
Hankinson-Thomas-Phillips (HTP) 1.1 <Tpr<3.0,0<ppr < 15.0
Beggs-Brill (BB) 1.5<Pu<4.4,105<T,<1.1

Cranmer P > 35 MPa

Wichert-Aziz (WA) 0~17.24 MPa

FRLEHRIL IEAE AL (GXQ) P > 60 MPa (% HTP Fil DPR HJ£Z L)

PR M SR oy 2 A8 22 R LG A SR K, i 22 2R B0 5 ) 3 BRI LE X I 3 0 Al S IR
FEIEZ0R , Wichert-Aziz 1 1EJ7 5 (WA) R4S 18 B 7R s b, (5 i T H& H 2612 0~17.24 MPa,
R AN IE F oo e 2 7. BF 28 30 AL IE AR (Papay-GXQ % 1E. DPR-GXQ #Z1E. Fl LXF-GXQ
REIE)E A TR b, B SR IG S S HOHAT T s R 5 NI IE, 3 2 T M 20 =

Ji 2% Ao

R A5 A0 2298 A ROTE R TR G 26 A, R 2R B R AT 416y, IF AN TR S I 0 T
ZRZBISTLIMENZE, AP &G NI RA R (R 2), RSN ZE R B4 & (5]

Table 2. Comparison between the measured and the calculated value of the recommended model of the deviation coefficient

at different temperatures and pressures
2. FRENEE MREANNHEFRETEES IWEITEE

I 02 s 73 (MPa) R (TC) ZE=E ©R i HEFE R S AE HEXTIR %%
BM1 68.9 152.55 1.3744 1.3759 0.11
68.66 152.61 1.3753 1.3720 0.24
BM2
67.69 148.4 1.3656 1.3629 0.20
66.3 151 1.2781 1.2842 0.48
BM3
67.42 151.9 1.2914 1.2940 0.20
BM4 67.76 156.60 1.3530 1.3679 1.10
70.67 153.41 1.417 14121 0.34
BMS5
68.81 152 1.3944 1.3931 0.09
BM6 - 66.38 146 1.3016 1.2803 1.63
BM6 T 68.03 154 1.353 1.3770 177

2 H,S WK T HEET 5% (Yy,s >5%)F, KM DPR-GXQ KRIE(HUE A 10). Papay-GXQ £ IE(FLE

9 1)F LXF-GXQ 1 IE(BLE Ry 1) 45 R B34 .
2 H,S WL /NT 5% ( Yy, 5 <5%)I, HfE## R H DPR-CKB ZIE .

P 2 AE 3 ORI ATRE BEAB IR AL SRR A 22 R AUE IE AL SRR, KOXALORER 0 HAE U Z IR

JEEEAE TR HAE IR BE v SRLAB NS I 72 R B0 SE Ao EE
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Figure 2. The calculated viscosity for part wells at formation temperatures
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Figure 3. The calculated deviation coefficient for part wells at formation temperatures
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4. TSR IKEH P BT

R HE IR Ja 77 Be T FE (A 30 2)RMB IERT ™ BETRE (A 30 1), X TeIR X AR B AT 24T 7 g
TR, IS I BORAS B 0 i RE DT AR TH SRS REEAT X B A, BRI 1R R 7 RE T FE AR N
.

4.1. {BIERTIRRIF=8E

RAE H AT CAKFPIAERTE R, #ethZE . JBE.. BEREHESHE, KPHAENE. R
PRI AR SH, DA RARXS 2% BSR4, N B IR G /KPP Re 7 AR v E B I &

LA BM7 441, BM7 X RMSIHERE, 2 J) P, i 67.98 Mpa, HiZHRE T 8 426 K, it ZH AL
JEREN 57,57 m, BEFKK N3 mD, KPEKEL NS m, HHE¥Er, 80082 m, HEXRLAKS
1, AKPIHROEE 6 N 0m; BIEFIAMRZE R4 Z 2 1.29867, 1E1E )5 IS MALE 1 v 0.03317. F)
XS HH 5 BM7 5 Emamib A, B8 A RIBIE S 72 A8 0 426.2321 x 10° m¥d, TiARZ
B IE 7 feJ7 A2 TH 5N 405.786 x 10 m¥/d.

[FEETHE 7 BM8. BM9., BM10 fl BM11 HE1E /5 SEIERT R I =68, THEZ RN K 3.

Table 3. Comparison of production capacity revised after and before
3. BERMRESIEIER~HEXTEL

TCRH I = Qnor (].04 m3/d)

Iz BIEERAMERK Z ISR UERE ng (mPas)

BRI e A0 PEIERT )= fiE 430
BM7 1.29867 0.03317 426.2321 405.786
BMS 1.3719 0.035192 588.9375 580.421
BM9 1.431325 0.037 195.64 181.877
BM10 1.3815 0.0341 543.6739 522.345
BM11 1.3708 0.0349 201.3522 187.562

4.2. ZIRR/TEE

RN BMB JFI7= AR R 4), IUHATRSE IS 1, 2. 4 ABIERATA= 0T, 76 1 A ALk
i, LL(P2— B, ) fa AR, g JaBRARKR I, B R A 26 4).

Table 4. Capacity test data of well BM8
7= 4. BM8 H = REMIK H 47

HEOES FHIRES R E
s
(MPa) (MPa) (10° m¥/d)
1 46.8 66.21 40.8
2 46.2 66.13 51.3
3 45.7 66.18 60.2
4 44.6 65.88 705
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Figure 4. 4 Binomial capacity curve of well BM8
[ 4. 4 BM8 H = In F=hE bz
FI S B gkt [E1UA49 300 077 8 5 FE PP - PYF = 0.0128q% +0.0967q , 4R S5 THE RIRS
¢ %o FEBHL I A 601.694 x 10% m*/d . A% 4% 1 190507 R 5 e M G B B L %% 5.

Table 5. Binomial capacity equation and open flow potential of horizontal well in Yuanba Changxing gas field
5. MIMKHASEHESKFEHF NN =S REREERE

4 e b= WA TR ETTITIR)
BM7 p’ - p’ =0.0223q° +1.6015¢ 420.92

BMS8 P? - P% =0.0967q+0.0128¢° 601.694

BM9 p’ - p, =0.1163q¢” +5.8604q 192.95
BM10 p’ - p’ =0.0139¢° +1.1668q 539.82
BM11 P’ - P2 =3.93q +0.098¢ 198.631

4.3. FEREXTEE

FIFMEIE G « B IERTI R85 FR it S TEBRIR & 5 3 B 7 Rt H 345 Tk AT 0 He (36 6). Fi & 6 1)
S IE P B 5 PR RE B TR K T e B &, BS —IECTC R R AR R 2N 0.713%~2.12%, T3
1.37%; MARZLBIERF R TS “ TR RN R 2N 3.24%~5.74%, T3 4.34%.

Table 6. Comparison of open flow potential of productivity formula and binomial of horizontal well

F 6. KFHTRELRNEERES A TR EST L

o TP Qaor (10* m¥/d) AT 1% 22 (%)
o S,y 2 BIEJE AR B IERT AEA R BIEEREAR  BIER7 AR
BM7 420.92 426.2321 405.786 1.26 3.60
BM8 601.69 588.9375 580.421 212 3.53
BM9 192.95 195.64 181.877 1.39 5.74
BM10 539.82 543.6739 522.345 0.713 3.24
BM11 198.631 201.3522 187.562 1.37 5.57
F 1.37 4.34
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