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Analysis on blocking mechanism and prevention measures for Bohai B oilfield
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Abstract; This paper is presented to address the issue of the frequent blockage in the D block of
Bohai B oilfield, which seriously affected its normal production. Based on the composition analysis of
blockage, some laboratory experiments, such as high-pressure simulation of asphaltene deposition, and
theoretical prediction of wax deposition and asphaltene deposition phase envelope were carried out. The
results showed that there existed a combination of wax deposition and asphaltene deposition in wellbore and
asphaltene deposition around near-well zone. Temperature and pressure changes were the main causes. And
for that, the treatment strategy of increasing temperature in wellbore and maintaining pressure in formation
was proposed. To increase the temperature, the hollow rod electric heating technology suitable for electric
submersible pump ( ESP) wells was introduced, and the wellhead temperature was raised to above 60 °C.
In order to maintain pressure, the injection-production system was optimized as well. The injection-
production system of 7 production wells with 1 injection wells turned into 5 production wells with 3 injection
wells and the formation pressure increased from the lowest 72% of the original formation pressure to 94% of
that. Two wells that had been shut down for a long time due to blockage in wellbore have resumed normal
production, and another two wells produce more than before. No blockage in wellbore occurs again,

proving that a remarkable effect is achieved. The research can provide technical reference for the efficient
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development of oilfields prone to wax and asphaltene deposition, and has important guiding significance.

Keywords: Wax deposition; Asphaltene deposition; Electric submersible pump wells; Hollow rod

electric heating; Pressure maintaining recovery; Injection-production adjustment
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Schematic diagram of early well layout in Well D
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Fig.2 Simulated distillation analysis



OIL & GAS EXPLORATION AND DEVELOPMENT |ISBIRSAR 77

2.3 HZETESHW

— e, JF R CH SRR AR G, {H N 0\S 44
BLZS ST AL Fe 25 4 J8 20 JR T & b 22 RACR, B4
T TR LA R, X AR TR COH AR L
IS EX 5 K G2 A3 B v A AR s T
2 PRI OB T AT, SR R4 T e W
T 5RO A, HC i K R B A I R
15 SR SH /T 0715—2002  J5H 5% I 0 R |
BL RS I v (R B A A B IR R IR ) ) bR
WEIT I, AT ZEW T Fe Ca Na K Mg %542 8 245175
T A A E T A, W 1, X
JBZJE T2 T 4540 5 e A, WAl T R T 5 ik
RUREE Y , FEOR R IE SEM B R

®1 ENTRARSHE

Tab.1 Inorganic elements analysis g /g

Al <0.1 50.5
Ca 2.4 192.0
Cu <0.1 7.4
Fe 11.3 833.0
K 3.1 100. 0
Mg 0.9 54.7
Na 38. 1 461.0
Ni 45.7 20.2
Zn <0.1 15.7
Pb <0.1 <0.1
\% <0.1 <0.1
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Fig.3 Phase envelope curve of wax deposition
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Fig.4 Microscopic image of asphaltene deposition at different pressure
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Fig.5 Phase envelope curve of asphaltene deposition

T UL, D X R AL W AN 5 B iR G R, I
S HAEAE W T B UUR . W 7 B U0 AR 5 B 5
M AH 24, 3% FE W) 38 23 8 i b S R AR BB
IR B R g g5k rh T SEOREA PR TTRS R
WS TR,

4 BHERRREEEX KRR

S5 LMEIR PR IE 1 28 F PE FIROCR, 5 18 AR N
EHRM TOIERITHE + MR ORISR B
0 3 S PR R T2 T R M 5 P 8 O A B, DT 3
B ST A AL SDT AR 5 8 2o P Al T SR I g A T K R A2
HBJZ T3 W RTHE A T30 I i 3 7 e i B0 2% A
4.1 HEHIE

FERE AT U 25 DFF R T 2000 36 1 B &
T A L AR A DA T B
AT T AR AR A Tk TR S A 2 i i, 2% U A
E RN OO0 BN AT = W P 1 e RSTE  RHE R S
AL s B AT B AR A5 A 4 Tl A R 0 A O WL
FEATN L35 e O B R I 10 SRR X o 5 A
R AR BT 2R FH ORI 22 42 1, il 12 ¥ L3l T 4 20K,
WLIE 6,

AT SRS
I
R
iR e o TR
e —— 25 AT
B4
LR ——

g O

6 BLMEERAZTOHENAEEREE
Fig.6  Schematic diagram of hollow rod electric heating

pipe string for offshore oilfield ESP wells
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