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Abstract

Due to the high formation water salinity in gas well, the gas carries the formation water with high
salinity into the gas transmission pipeline, which leads to the pipeline blockage. Moreover, the in-
fluence of external factors including temperature reduction, pressure reduction or evaporation of
concentrated dry gas, a large amount of salt scale is formed in the gathering and transportation
pipelines, which results not only in the pipeline blockage, but also the gathering and transporta-
tion efficiency is greatly reduced or even leads to well shut-down. Based on the analysis of the
physical and chemical properties of formation water in Xujiahe gas reservoir, a salt suppressant
was formulated as follows: 0.4% solubilizer CJ-ZRJA + 0.08% salt crystal distortion agent, CJ-]JBJB +
0.01% dispersant, and CJ-FSJC + 0.01% surface active agent CJ-BH]D. In combination with the cha-
racteristics of long distance, high and low undulations, and short time required for gas shut-down
operation, the technology of hydraulic scouring, salt suppression agent soaking and pigging drai-
nage was adopted to successfully mitigate the blockage of pipeline from Penglai 4 to Penglai 116
and the pipeline from Nvshen 002-6-x1 to Nvshen 112, which favors the restoration of the function
of gas pipeline.
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HTSHMBEKTIER, RASBEFEV LENBEKENASERTSBELRIEE., B LERE
RBEREME. EHTREIAZMTURTIRESERNNIE W, EaERFERARERTE, EREL
BEMEMNERAKEEEZSERFH. FAE LS T AR E KRR, FRBEEP
HAIM: 0.4%IEHEFCI-ZRJA + 0.08%3: FLHFZEH] + CJ-JBJB + 0.01%73HGF + CJ-FSJC + 0.01%KFE
#ICJ-BHJD. L&EEABTREEK. REER. FRMEVERNEESRES, KAKDMWRH. MHHNR
. BEHBRN T ZER, RIER T ERIHZEF 116 T LN LIF002-6-X1E L 112 F 245
SELRIEE, ETELRNIESEN.
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1. 3]

IS SR T2 A& SR Z K2 R AP o 2 S 8Uth 2 KL s, A
7Pk R ORI SRS A K RS B AR N KO AR R, SRR ERE LM RS ETR
ARG, FEUSLRAI AR TR, WAWE I, H PRI, AR RE, MEE R IE
WA PEFIAEAL] [2] [3] [41. PN BB RRAR S R0 T B SR A FA RRA DL R T RIR AR SN R, 23 1E
EHEPE SRR, ERELRIELE, RS R KR BPEHa I, IAMEEE 5% il TR
SR R, ™ R MR R AR OR A R AR 7 N R BORE AR AU, & R REYRIR 2 A ER
Bay5 G, 7B AR L T B 28 7 RRL[5] [6] WF 7T g 2 A 1t 2 7 0 B A P e AN B i e 2 b R 5 8 12
FEURSER B3R T SR T R R, TS BRI b, XM AGEESE 4 JFEESK 116
LA LLIR 002-6-X1 B 112 IG5 2 FRIBFEE L LT il
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2. SCUGER4Sy
2.1. MRE5{EE

B 1CS-1600, FEBZ: milk s EIERI: GGST1-B, Bl @k GMRAR: 46t
i:UV1200, EifESENTC B AR A 7 5 i HE 2%, GIS-B12K, 5 B iE ik 4 FR 2 7 ; /K754 DHG-9140A,
M RA B HIE G R AT, X S22 BATHY D8 Advance, £ [E Bruker AXS D8-Focus; X Sk %% 4%
S4 Pioneer, &AM AT . i 002-6-X1 . K 9. P72 H. 3K 107 FHE45 I IIKEE,
IR RE, FS R B 2, B CI-ZRIA, ThEmIAEF] CJ-IBIB, Tallkfh, JFIMITIL
KAtk THRA R 2807 CI-FSIC, BiEH| CI-BHID, RGHEl T RHEM 2 M R A F .

22. EWAE

2.2.1. EMELKEDH

R A AR TE R 2 002-6-X1 I E3K 9 HKEE. PE7E 2 HKRE. 33K 107 HKFESESS E Hr)K
B, B BHER G, Byt 2 K, BURJZ/KAE . 288Gl B K 287 7 720 Gl A< B 7K 4387 J7v: SY/T5532-2016)
FrifE, BT Oig{% 1CS-1CS-1600 #E4T 20 HT

2.2.2. BhIRRYLA Y 4
FH A WLV 7 B 20— ORI VR YRR T R ek 4~5 R, ELBIVR IR o BT 8 s NG WL i R T
W, RFYRFE X 2 S RTSHUI E MM . X SR 5 A i e h B M 2H R 925

2.2.3. EGMEARBRIETIRIIE

FREX 100 mL #Z/K M0 250 mL #ETEH A+, #EIN#AE] 100°C, A —E RN E B Z/KiE
AN N ERERR, AR 100°C T INHAGEIE N 5 min, #E RS HEEEEQ5TC), W
SNTHE I, SRS, £ 100°C FHETdd i JEARE, Il e i v &8 IR .

3. {51t
3.1 EMELKESH

& 1 aEE, ¥ 9 H/KEERT 1LE 232599 mg/L, Z0iF 002-6-X1 i {LJ¥ 243748 mg/L, U
LGS 35 0y 202002 mg/L, PO RS G EEA £ 20 75, JRTEb fh I Z K, KEEH Na™ + K*

B BIAF) 64971 mo/L 247, CIE &1k 112956 mg/L, M Z/KFIWE Tt thEE hK . 45400

Table 1. Analysis of ion content in water samples
F= 1 OKEBFIESH

‘ B R(mglL) -
et Na* K+ ca* Mg?* cr sor HCO; cor (mg/L)
YEN 9 9 77068 1500 25990 2400 124815 654 172 0 232599

707 2 3 46505 350.70 6012 760 87457 219 230 0 141533.7
YE3 107 49099 980 23004 1980 114501 378 98 0 190130
IR 002-6-XL 1 82984 1400 31000 2600 124961 683 120 0 243748
LR 002-6-X1 2 82136 1300 31500 2680 124661 700 140 0 243117
3 63914 1057675 21501 1935 112956 483 155 0 202002
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TSR PR 1 27K 23 1 BERE Je = 2k BRI SR AL 0 i & G R E I SN, ] 0 W 2= &5 £ = R S AL
Ca®". Mg i &M & &, FN&HE & & SO, , HCO, MIXtH/N, A n] HETF s /b B AT R 45 A AR
BeEh o HZ KA b 45 SRI R SIS BT 2 b 45 IR AR — B, b n] W kb R I 4 s R O SRR, TR
SRR S A D S AR RS AR FR B L
3.2. BIRHILA S T

PGSR X FLZ EATH T, Sk 4 S FARAEAE NaCl, FIWr R FE 20 S anth. Wk 2
) X BRI i, FALENE 2 81.1%, NFERSr, BTGB N X 262 S ATaH A & o irid
S X PR AT B BT, RERE ERIR R E R 8L 1% ISR, 2% AN, 0.72%
(1] Fe O3 JE =4y, 0.28%[1] CaCl,.

Table 2. X-ray fluorescence analysis of salt scale components

2. EAEE S X SRR

5% c Na Mg Al Si P
H 43 (%) 3 25.7 0.1 / / /

5%y S cl K Ca Ti Mn
ERAC) / 55.4 0.04 0.38 / /

3% Fe Ni Cu Zn Sr Ba
B 45 (%) 0.87 / / / 0.04 /

3.3. EAMEFIERMIE

T KR MTREAIE R A, TR T UL IEL 7 : 0.4%38 7% 77 CJ-ZRIA+0.08% 3k it B 45 7] CJ-JBIB
+0.01%73 B4 7] CJ-FSIC + 0.01%i%3% 7] CJ-BHID.

HAF CI-ZRIA TE T BT Na*s CUA RS MR IE S i A L[], 40375055 1F A IS (TR 7R
Cl I, i BB 7E Na™ b, JFi&— 2 T HEZIRT, B NaCl b 4R TH B A 234, AT 6] NaCl
IS ST, BRI I K b VA R RE[ 7] #h SRR T CJ-IBIB & A KEM fi k4], HAR
PRI PR Y 45 0 RORE E R 50350 (et 1) ST 7 R 2 W) AR DR B RS AR P P BROBCIR £ 440 8] [9]-
SYHGR CI-FSIC NPUIRPLER IS T, i FREER Re 2F e Sh 45 St 1 it M b, o 6 5 R AN RE TR F b U 25
b MRS B B AFI 4 8k . FE7 CI-BHID A WIS, BA B i1 410,

3.4. ERMERFIEZRIIZR

341 WipTE

© FHBKBCE RS A — € WL 0.5% 1) 52540 35 71 — & AR 1) (] AR EE e AR fan i 2k 1 K
FERVEARR T E AR AR T AL T & .

@ RER R AR E I RN R &b, EL RN, REME 48~72 /.

@ RHBEISHER )T AT HRRE TS, KB VR ANTT K GE . B R A R K IE AR BB K 2
T3 e A R K B I B ZE AN B #h R B 2, KBRS IR B HE AT K, AisPia it E RS .
KM, ARG AT N —MER, RHENEITEIE, BEREL T LHIEHH, M ACAERT
o B SR I M AR B T B BR BOR TR SR TS .

@ BERME TREZSR, AR CrE & &, SiHEET CI & F & &M ZKt CI s F &=
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3.4.2. BLIAHRL F LB

(1) 3K 4 HE%3 116 HE Lt

MR 4 AL TR T NERE S REH 64 2 41, T 2011 4 12 A#57, 2019 4E 5 A5, 5781 H
PR L5 JiJ7s HPEK 36 7. AErE HAIRIESE 4 RS B iE 9 H, 5 E o S KB e Kb HE S
AR R g SE 116 3, 3K 4 H157 )5 % 22 TR SR G — It A, —E
IHEESE 116 . 3K 116 I TR T iER B I E LR 6 41, T 2013 47 6 H /™, 2016 4F 4
AAEr=, =R HPS 15 Jid7, HiEK 10 77, AMNgsEiER

MK 4 FERER 116 LT 2013 &£ 6 HiiE, Hur=IENIZE 22 TR T NEE 4 Bt
s

ZEESME 88.9mm, K 53Km, HEI 0.2 /377, AN 8- -~ 1500 &7, BT HKE 10
FErms FARMRASEEE, M 2013 42 6 HHxia LUk, EiE R LIRS I, 2019 4F 4 FEE w2 6T,
FHZIFFL 16 &b, HEEHIEE S, JREBIRE .

2019 4F 12 H 10 Hehtifgsa e, Hmyddh &5k 27 77, &71: 0~2 MPa. 12 H 12 H 15:39 Ff
BRTTETE 116 BIEF 4 BRIMEEH, NOEZE 4 5% 9 FkRER, T 12 H 23 &4 01 BB &k,
Tl THHE R L) 26 J7, IR 58 SRR L, PR HTAE R AHE SR, MRIETTESE 4 3R 77 1.1~1.2 MPa,
3K 116 #Fuli 77 0.7~0.8 MPa. fi#s% )5, %3k 4 577 1.1~1.2 MPa. %3¢ 116 il 77 1.0~1.1 MPa. #
1E 2020 4E 3 H, JEEMRFFE 0.1 MPa /247, HE i 0.35 T A A

(2) &IF 002-6-X1 &4 112 FE Lk fit ik

LR 002-6-X1 HALT-PU )12 ) 22 i s B AR it 9 4, - 2013 4F 10 H #¢™, 2019 4F 4 F 4%
PR AEFERTH AR08 507 & 112 A T ER A )X B2 RG24, T 2004 4F 7 F 564k, K77,
HRIEI . LR 002-6-X1 A& s it &5 — M it A )1 001-19 S0k i Aedt . R, —
oY% A AR 2 R 112 HEFAME .

R 002-6-X1 &R 4 112 IHEFL 5y 2 Brat e, HA 2ol 002-6-X1 M2 LR 2 JHiE 2k 2017 47 1 A%
18, iR 2 B4 112 2T 2014 4 12 H#%8  H HTFE A R 002-6-X1 8230 (% 20 002-H10. % 002-H18
e LRI RERE S IR . % TEAME 88.9 mm, K JE 20.9 Km, #HgAMGF k2 TP AR, TR
MK EE =S5 R, M 2014 4 12 A= DIk, g THURE L, 2018 4 8 H Hid B,
X SR BOIAT TR, KT 16 K.

2020 4F1 H 2 H T4 16:5 73 A I 002-6-X1 H T VEMR, TN FIFE 12~18 771/, [ 75 0.5~2.5 MPa,
M I 22:46 4y 4 112 WK, VEAN 97.98 77, 22:59 35 itik, FLidE A 100.8 75, 2020 451 H 5 H 12:52
M A 002-6-X1 HEER, FFIEEEHR . H#EBRIE 1 2.9~3.1 MPa, KifiJk /7 0.8~1.5 MPa, FFF 20:35 i&
Bk, HEWZ 103 J5 . fEERG L 002-6-X1 Hiu K /7 2.5 MPa, #iF 2 #Eu /5 77 0.9 MPa. 4t 112 #EibE )
0.3 MPa. fi#3# J5 » L iR 002-6-X1 t ¥k & 77 2.25MPa, Zcix 2 it ik & 77 2.15 MPa, % 112 i3 % 77 2.15 MPa.
#2020 4E 3 A, JEZERFFE 0.1 MPa ££4, HiS & 3 JilikEH .

4, g5ig

I A UG R R K B PR REAER R R RO AL, RE 1 AR 2P A BRI R AL AR BN
sy, e T R A B ERRINC T, ARYE R ISR R B SRR S AR 1R E R A S
m SRRK B ERFIRE . WS EHRRR T EEOR, IR TR 4 R AEER 116 HAE LM LR
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ik A

002-6-X1 E4 112 JFEFLL 2 K E LRI, WE 7ELIIER £, W HIBHH] 1R A a8 1
RAIEEEERE, RITAK TP S0 7IRIE . T HR AR T 2 RE A DR AR 42 3 R 1) A
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