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Reasonable Diameter Selection of Production String for
Puguang Gas Well with High H,S
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Abstract: In the production process of Puguang high-H,S gas well,many problems may occur,such as
wellbore sulfur deposition,erosion, liquid loading and hydrate formation. However, reasonable diameter of
production string can postpone or avoid these problems. For this purpose,according to the production char-
acteristics of high-H>S gas well and based on the existing string selection method, proper gas production
rate range of different tubing diameters was determined by analyzing the critical sulfur particle carrying
flow rate,the critical liquid carrying flow rate,the erosion flow rate and wellhead hydrate formation condi-
tion. Then according to the production proration and wellbore pressure loss analysis,the reasonable diame-
ter of production string was determined. Using this method, the production condition of high-H,S Puguang
Gas Well P was calculated and the results showed that the gas production rate exceeded the erosion rate
under current production string diameter, wellbore erosion would occur. In order to protect production
string and postpone workover period,the gas production rate of Well P was adjusted to reach gas rate range
suitable for current tubing diameter. After the gas production rate adjustment, Well P produced stably,
which indicated that this method could not only determine the reasonable diameter of production string, but
also adjust gas production rate to suitable production range under current tubing diameter.

Key words: high-H,S gas well;production string;critical flow rate;erosion flow rate

i 5 A g A AR A R ™ T I I £ N .

B AL OB R K &6 7o B 3o 6 [ J 2 Y B :2010-12-09; 2 [B1 A #A:2011-12-26
; o T A I A

i AR L FR MR R WK &9 5% [] L, 33K M ] 4 VEE B A, 205 (1985 ). 5 . 1 26 51 M AL 2006 2 b T £ i &
SRR E A e PR E A AT RS A, H F B TAEL,2000 £V E AL (LT ML FLE LT
WA AR A R A B AT DR R U A VR A Uk L AR AR A EEAF RS RAIRREELSHAF @
[ BE 7, W0 I B8 R 0 40 2 FTHIT H A 80 AR L ZiE K i 7Y
25 = : 3 A . = 25 24 £ Z7530: (01089734338, wuhan20022003@163. con
P O B U R R 2 7 R 5 B O I B 5 O BRI e
. . 185 13 SN = S v EETH:-BEARETXRERTF RS i
Ko BETS AR A AT YO0 R 1 AR R R A i R

SHT7 (%% . 200872X05017-003-03-03HZ) 3R 5 FF % W 5




F A0 B F 1M x BF. LASSRAGFESFTRESE TR < 99 -

(. AN RESE 2l T M BRI it X
e B B A R L TR B A A R O U
e S AN I R WP A SO i B - e U R e
ik

L =i O E I )k

HAT B A 7 A B AR, — %
3ANHE  — W A R U R — 2
JFE 75 0 2 b THT B2 1 IR s U A AR HE T BE T R
5 s = R LR AR T E R fE T A, AR 1k X A AR A
TTHPEEmM, 5% M, & & marh R
A RER M, — D7 T, B B SOECTE TR L B T A AR
SO AT H BT i ) EE 488 e B R fg 8 % i L
2 AN RE T A B OB A B AR 2 A5 R DAL,
USSR B — 5 . HL S I CO, & B8y i
Az BUK A W0 R EE T AR A R I D 5B
KA R T O 8 B AR A R A A
PE3E . B LA 6 AN J7 T8 HEAT 40 BT - 1) XA i) R il
AT IE SIS 40T s 2) X R [ R~ i 4 B R i
e - f P A BT R A AT L AR 30 AR R
FH I Bh BRI, I AS [ RS A5 104 e 5485 0 3 45 4)
FIH Turner 2320, 40 HEAS [8) RUSF 10 48 %68 11 23485 V03
TR 5) L APT RP 14E #4728 2o FE Rl 2047
AN T) R 3 4 %o o ok 3 2 1) 5 0 5 60 9 AT AN [) 7= <
A 1T H TR K A 9 R

1.1 HEEHEHEE

XA R S 2 i E B W A 2 ot
17 7 REWEGE S5 R R 58 % B sl fE
AR I 4 SRR R

poul - pin - [Cf C2< Ionl - Iin) +

=N
B

Gghhsin 01 1 | 1
2 Ioul + Iin]+
fCIGI AR } .
2dli 2 (Im + IOU() X 10 (1)
O N(o s
towi = lin -+ 1 € (Zm zuu() [ gsin 0+
N ¢,
dp v dv . o)
C, ——— =—-4 gsin 0+ 2
J dz ¢y dz asm ZdeuJ 2
HP .0 =5.00X10°Q./d>; C, =3 484. 487; [=
Zt nd Koo A B )
p N Gl At f(DdKo/2]’ b HITF B H

Ejj9MPa? Pm%‘ﬁ‘g&)\ugﬁ »MPa;Qw?"jﬁ‘?ﬁ',

TR E . m /A d T AR ms Y IR R S
X s Z RGN T s g WESIMBE  m/s*; [
JEE 82 2R B o M A AN R m o AR BLH TR
FELCstn WP EBEA TR Cs zu MITRB I O
TREE m; =, B BEA DR B ms K b B IR
B.J/(sem® «CsA HHMERMEE,]/(s -
m’ « Clse, WERILH, T/ (kg + T)s f(0 NBER
EIEE C MR R EG o AR EE , m/
s; Gy MR B & kg/s; 0 N FH B 5Lk 5K F 1
M, (),

HE D AR 2 K FIEH KRS D H,S M
CO. & HH 5 R MY E T3 22, ik, 75 2R
F DPR 254 WA KIEZS R LBC 3B IE & & i
RARAMY 45 H 7 g

F A AT S AU ) R AR AR

Q=(,—CpQ, x107° (3)
AL UL I L R 7 i SR AS A Sy T
Ca = pi,exp —@—4.571 1 4)

X Q ABBURL IR B i, m® /ds Q AR BLUR
i m®/ds Co S 7E I 18 I BE FE 3T o A TR 114 40 1 14
fREE g/ m s Co S AE I GRT I BE R0 T A AU 14 6 R
R g/ m’ 5 o N AREEE Jkg/m’ 5t AIFFIREE.C.

1.2 ISt mutiRE

R AT TR LA — A T B AR
TIHERRBEMRTRAIP Y CRMVBMERT
AR 6 B A o7 6 R R IR B R R I B A
B A5 25 DA 6T P 2 B UK S R B S #5717
FEE 8 S 7E A B TR ST B, B S A e L 4K
it - [ AR B sh ST AT A5 B AR S AT i UKL I
TR AR

dgd. (o, —p,)7""

= [ ‘3&& = (5)
Apw,
7
Kty Ml FERBRRE . m/s;Q, NEFMA
FE I T B WO L 10 m® /ds d, R B BURE B AR
m; o, ABR B kg/m® s A A A . m” 5 p
R s MPas Z IR A AF T & i KRR AR
45 A5 Co BT R

1.3 WimRE
A AR T ol i O I R B0 AR

Q, = 2.506 4 X 10 (6)



« 100 -

" ke A

UKL 23 %) 487 BE A IE R T H ™ 42w, APT RP 14E
T v 72 1 o b T 22 0 A = 00H
v = o, "’ (7

YT m &I R E ST R, I c=100,

Ay ST AL, oh i i R Ik Ak .
Ap

Ko, WRERGYHE  kg/m’; Q. F &<
FupihE,10'm? /d,
e &R imE
B 5 38 D' A T & I R IR A AR RE 3 T
B SR K IR BN, RIS TG 7 K
[, HA 7 ACh T 54 W e SR AR
TEH R A 7 A5 I fR 2 AR % I R 7 4R e
P I B, B AT, % Turner 24 3
TR AT I S WO

e 485 VU T 0

Q. = 2.05 X 10° (8

1.4

v = 5. 48[ — )/ 1% (9
e 53495 YU O
Q. = 2.5 X 10" Apv.,/(Zt) (@I0))

A Q. W AR E.10'm* /d; o W W FK I
ik J1 N/m; o MR E kg/m’,

ML) R LA A I 485 W = 5 ol
ROFBCIE G 2 L DR, B 28 Gl A 7= T A A8 A2 T DA
I B /N T i DT 3k e T R R

K& W0 & Ry T
TSGR R E RARE & H. S & CO, it
G S AE TR RO AR R A R R I
KO EOKEY . B, B KG9 8 & 100
B L Gt AT E N ) AR A K

1.5

FEWLSCHRL L], Al AR GE i 4 0 2k 3 5 AN T
(R NI/ WA N NN R R € X 7/ 1]
T R A 2k A R G A AR 0 O e 4R AR B

1.6 E£FEHEGMNIE

ik bk 5 A I T A AT o B AR A I 5 8
DL e S5 U A e ol B R 1K S W AR SR
P 22 O v 5 O AR A [ A AR i A A 0
PRI R PR A SO A R R T R R
PRI Hh A JL A N AR

2 BN

WL P A5G 5 938. 00 m. e K IR
A 20. 58°, HiZ IR E 129 °C % T 5 536. 00 m,
WA SME 88.9 mm, N EJJIFF IR 5 501. 60 m,
BRI 2 66 X 100 m?/d. HE I R 50
MPa, 5 & B AR A G B0RE A8 - 6 ob A L 08 L
EMEBRILE LPREMHE R 0.5 ¢/m*. FIHK
(D— W IR AF RS WA IR R 5™
HHLRDLE D, NE1ATUFEHR, =K 2K,
F 187 AT H B OB 14 (A B O 7R AR IR SRR L
TURLAE AN [7) N A T A b 4 BT 7 LT A [ 4
SE/DNF 50X10" m*/d B, $114. 3 mm M AT H
T URL (9 A R /N 5 72 AU R T 50 10" m?/d B
EH] $88. 9 mm A AR, IR BT R ABURE 1 1R
/. B L A RLE L = A R, KR A
1Y I E R g ey AR S BN RO I A i
FE 1 5/NRSHMAE I 0 R 25 A8/, £
Jir AR 7 A /N B SR AE R RS il 4 o i 4 [
AT UKL 25 St B B

R 1 AERSTHE T FEHTH BB G EFER
Table 1 Wellbore sulfur deposition position and volume under different tubing diameters
R/ AT AL E/m Br R AR (m® - d 1)

(10'm* «d™ 1) $114. 3 mm $88. 9 mm $73.0 mm $114. 3 mm $88. 9 mm $73.0 mm
60 1 439.39 1 439.39 1439. 39 0.089 925 0. 089 371 0.094 210
55 1550.11 1 550.11 1 439.39 0. 086 669 0. 086 386 0. 088 969
50 1 660. 83 1 660. 83 1550. 11 0. 082 588 0. 082 494 0.083 927
45 1771.56 1771.56 1771. 56 0. 077 667 0. 077 689 0.078 546
40 1 882. 28 1 882. 28 1 882. 28 0.071 903 0.071 983 0.072 537
35 1 993. 00 1 993. 00 1 993. 00 0. 065 304 0. 065 412 0.065 774
30 2103.72 2103.72 2103.72 0. 057 891 0. 057 973 0.058 227
25 2 214. 44 2 214. 44 2 214. 44 0. 049 709 0. 049 768 0.049 927
20 2 325.17 2 325.17 2 325.17 0.040 821 0. 040 856 0. 040 947
15 2 546.61 2 546.61 2 546. 61 0.031 313 0.031 329 0.031 369
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