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Abstract

In the process of oil well production and development, there is wax deposition, which leads to the ina-
bility of oil wells to produce normally and affects the oil recovery rate. The conventional wax removal
and prevention processes for thin oil wells include adding wax inhibitors, mechanical wax removal,
and thermal wax removal. The traditional wax removal and prevention methods for oil wells have prob-
lems such as high labor costs, poor wax removal and prevention effects, and long oil well backflow cycles.
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After research, this paper proposed to replace the traditional wax removal and prevention methods
with a hotliquid blending process, breaking the inherent wax removal and prevention mode of thin
oil production. After using this process, the production cost of oil wells has been saved, the stable
production of oil wells has been ensured, and the level of oil well development and management
has been improved. This article achieves technological innovation, management innovation, and a
transformation of traditional concepts through the application research of the hotliquid blending
process.

Keywords

Wax Deposition, Wax Removal and Prevention, Hot Liquid Blending, Technological Innovation

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 3]

K 2-46-041 XHLH T & B FZE R IUBAL XK G )Z, HEdER 1150~1700 m, &R 1.58 km?,
FmH R 128.27 x 10%t. ¥k 07 S F AR 2-46-041 X HeyhH: 26 11, ZEp=3:22 10, BEERET 1 O,
[, ERTEH 15 ihE A AP FEERE M 15 10, JEERIA 30 K. ZXHEH S 8T
19%~23%, R & 8.5%~28%, K[l fAE 25°C~40°C . Xf b HAth X P BEAERE K, HEE. i%
X He o Sl vy, VIRAE A R, SEE PR E, EE MR IEE . B ECSREUN L E AL S
JiERE, AMEEFEREN I BB SO R 2, AR ARRCR 2, R E R R A . N RIET
ZIEFE AR IREE KT, JATIAT T ZENAWRNGE, WRE—KMIFEHER T 51k, 37 #
WRB T 2N 1.

2. fEGEE T S AR
2.1. GBS R A S

TGN RS, WP —FER PN 2680 JT, ZRREEFH— RN 1600 J6. ASubfE A 75 Bk 11
IR, Z&RBEH 4 H K, BEHLD 30192 x 10* J6. EGENHEFEEMFZE. RBHGH. BXRERET
1B, WIFEEER, EFERNESS, SEEMNRERA s ™E, T/EEZH.

2.2. BGERENATES S

GBS R, —BONREH — IR, ARgUEE AN R R A, SR EFTME ). RE. =
EZHITERRIENR, ESE KT & RAR E T, PRI KL A0, GRS Y S
HEEAE T A B 2 15 B HUA 5 AR T HE S, PR AR S ZE N, &R K S5 - RS R . HLa
HAENWAGIE G, RIUZERE AT IR B, UESCAE GBS U 22, o Rmm AR 77,

2.3. tEGERIEMRE, RHEARK

W 2-46-041 X HLKIRK 2-13-504 X 2-13-505. ¥K 2-47-5039 Ly LA 1358 5 2 W% . A
EPR . TEEEAEIROREE, Bt S SiE s S oK B e, R TR R S R E A R R IR
WA, HAm IR HER N 2~5 K, EKEEm 2~5 K, U EE R R R .
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Figure 1. Hot liquid blending process flow chart
E 1. fuRElis I ZRIEE

3.2. ARGEBIZHMMS

RIFR B A X L TG IE BT o] LA KRB . P AL ZE TR R RAE & R 4 DA R R
R, TR T EWRA . BRI ROE B, 8 A G b i PR BE B P 0 DL RS K AR A
), R A DLRRE TAE . 48 B33 20 X R B RS2 3] .
3.3. EER T Eai TS
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ERR TSR RS E . SRS ERYMIEEIAH:, TERAESGE R AR, a4
PR A5 T &g 41
4. FAEIEESBK
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REEESR: HIEX R E MY, X EhgR S 25°C~40°C, KEN EEERS] 40°CH, HEW
JEIHAE g5 i s DL b, YA A I Y R S

AHFRIEE TR KERKERH TR MARRE. ARE/KIFDEEFIUEN, BERE
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Afe Ko BAEREREL W/(m-C)s o dh IFBLNBURIREE, Cs 1. dh FFBAMNRARRSE, C: D: B
HhE, m; G: AR R, m’; C: MR, KikgC; HAF: k=1.3W/(m-"C), Cu =2.1KJ/kg C,
a=0.03"C/m, G=133m’

HEAIR, EW EFFITFBENFFRAARRIREAE 80°C L L, &AL [R5 A = i FE A N I A B i e
FAE R T A7, HEERSETT LR B 2 I SEBREOL, 856 AN FFF S iR F RGBT
TR 2 1E 80°C,  DASZEN 4= [X B o 1) i 25 1F (4]

4.2. BRRESTHAKL
i n, FEARPIAREER, FIHKHHED BT 60°C L 70°C. 80°C Z IR ERILILIR(HK 2~4).

Figure 2. 60°C wax ball melting experiment

B 2. 60 CEETkRA (LIR30

WIRIELE 28°C, AR BT 55°C A AT UaRAL, 60°CIN RER] B A FIREML IR .

Figure 3. 70°C wax ball melting experiment

& 3. 70 CHEBkRR 4L ST8

MRE EAZE 70°CRHE NS, FFIETHN B 2R R e aiie, R 5517,

Figure 4. 80°C wax ball melting experiment
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Figure 5. Wax melting speed and temperature
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U, FAIREHB I T BN HR SR AE 55~60 $RIREE, B il B i s i 7% R Rl BB, FF
BB BONZAE 60~70 $EQRE, AL 2RSS A a7 s JUE B BN AE 70 $EEQRELL L, DL
BERCR[5]
43. AESHRK
TEB MRS EL T, FEEGE R R R A MR R IS /K3 & R AL
ORI, R IS A 7= i i R (I 2, (H D B8 i i 5 3% A 7, 38 B 0ol i v B R B A
> BB B A 77 22 OGN, TR ORUEI S BA S 4 AR 7= e 71, IONRe R SR SKBEA LMK
R, FTUMESLit S AR ACE R R R AR, IS R 2 R DL A [ 6]:
HARKRAA:
Pf = pL(HZ - HD)/100
HB<(Pr-Pf)/pH g
0 =7R*H =3.14%(0.127-0.073)" %887 =8.1m*/d
Arb: HB: MEXRTHNEHBWEE, m: pB: BANREEE, gom®s Pf: HKRSIET], MPa;
Pr: WZ## ), MPa; HZ : W)/ZHIK, m; HD : 3T, m; H: Pr =89MPa, pL =0.819 g/em?,

p# =lglem’, HZ =7855m, HD =653m, g=9.8N/kg.
eSS E, BTG RE A N ES RAE 9~12 mY/d Z 1A, [FEIBHRE 80°C.
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Table 1. Daily measurement during the self-washing process of Huan 2-12-504 well

F 1. W 2-12-504 HEASIEFEHITE

Hi H = EIEZ i iR IE O [l 45
9H9H 6.2 4.9 2.0 28 56
9H 10 H 6.5 5.2 2.0 33 55
9H 11 H 6.8 7.4 2.0 35 65
9H 12 H 7.4 7.8 2.0 35 68
9H 13 7.5 8.0 2.0 37 68
9H 14 H 15.6 11.1 4.0 40 66
915 15.8 11.2 4.0 41 71
9H 16 H 16.1 0 4.0 40 iRk EE
9H17H 15.9 0 4.0 34 RS
9H 18 H 14.7 0 4.0 25 P AEIE
9H19H 6.5 0 2.0 21 RS

Table 2. Comparison of the effects of strong washing and self-washing in Huan 2-13-505 well
2. ¥ 2-13-505 FimGE. BIEBERIIEL

O
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F AR SIIRE 50~75°C 02~0.5m*/h 41C | ;
il BRI o Ve 58/42 FH

TR
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5. BZAIsEf
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SRR 153 SFE X 2-12-504, ¥K 2-13-504. XK 2-13-505 FATLL . % F &34 4 D474,
V& PR 21.3/19.0 W, AR 21.25%, THIEK 10%. XK 2-12-504. X 2-13-504. XK 2-13-505
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5.2. SKEESCHE

X 2-13-504 FFH =W 5.1/4.7. B 0.25. IR 1589.81 my K 2 R+ Bl 55 31°CL & 22.6%.
IR+ WT R 13.2%; T 22 4 6 H 25 H~6 A 30 HA L9z [ weiishd 25 75, AdtmsdfEd, 2Rk
WE] 3 KR 14.8 77 WE] 3.5 W= E 15 7. B ARSI MNFFIRE . HER R HESOR R 2
Ko AFEZ ARG 2 Ty it U™ B R FEIG OL  BRIR TR EERL AR 7 &, Bk RIS IS I S A P Is AT IR (8]
RSB L2 3

Table 3. Comparison of the effects of strong washing and self-washing in Huan 2-12-504 well
3. A 2-12-504 F@FT. BILBERIIEL

FrE

5 EEEET IR Hli=is CHERE i C2¥i SCHERE el
H—% 40~50C, . e X
e o enie 12 2077 . YeHi: 58/56 36 5 L. 2.5 K
PR sl vitigst 2t PR ssas SRR 2
% 2-13- =
BEE KEPHD  HEITEEE 39°C eri: 55/45 5 = RIF LR E FA,

60~66°C 1 0.2 J5 /7N YeJg: 5447 EF

XK 2-12-504 H-H =M 6.2/5.3 BJE 1.4, RZIE 157729, IR 2 IR HEE 5 25°CL &l 18.47%. ik
JR o+ WiT T 8.46%; T 24 4F 10 A 1 H~10 A 8 HAL ISt [ ¥eids 55.5 i, HpklSdfEd, @2k
WE 4 FE 15.6 W, BAMR L R 98.7 WE(EH PR 55.5 M. A 43.2 Bh), 12-504 IEHAFER 7 K
i 43.4 W, AR BIAIER S FHBWR RN =, PR A R B H PR R WK 4.

Table 4. Daily measurement during the self-washing process of Huan 2-12-504 well
# 4. W 2-12-504 HEFLIEF B IR

H A TR () [l 45 () R HLI ™ Ja &
10.1 9.8 3.4 3.0 49/45 6.4
10.2 14.5 11.2 3.7 49/45 3.3
103 14.6 8.9 3.7 39/35 5.7
10.4 14.4 8.5 3.7 39/35 5.9
10.5 15.6 8.9 4.0 40/35 6.7
10.7 15.4 8.8 4.0 39/35 6.6
10.8 14.4 5.8 4.0 39/35 8.6
At 98.7 55.5 432

MRS AT 8148 5 & DA SR BEAH B X EE,  FTRLE A e S m e ORI ZE A K w1 BL A2 il
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