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Application effect of full-electric fracturing equipment and technology for normal
pressure shale gas
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Abstract: With the expansion of domestic shale gas development demand and production capacity, the all-electric fracturing
equipment and technology has become the recommended application technology for normal pressure shale gas fracturing
engineering due to the low efficiency of conventional fracturing equipment, large environmental pollution and insufficient water
power guarantee in the domestic market. This paper focuses on analyzing the demonstration application effect of all- electric
fracturing technology in atmospheric shale gas resource block, demonstrating its advantages in shale gas benefit development and
green and low—carbon development. Results show that the all-electric fracturing all-electric case can achieve stable high load,
high reliable and continuous construction of the large displacement, high construction efficiency, The comprehensive costs of
construction equipment, power, labor and maintenance, etc., fell by more than 40 %, pollution emissions by 70 %, the effective
control of noise at boundary of atmospheric pressure shale gas can effectively help realize benefit the development and construction
of green mining enterprises of the forehead.
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Fig. 2 Technical integration and working principle of electric

fracturing pumping equipment
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Fig. 1 All-electric fracturing construction process
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Table 1 Main nodes and contents of all-electric fracturing integrated control technology
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Table 2 All-electric fracturing complete equipment configuration

B LiR=S Z 4 (R 6T
R PCR-30 HIA30 KV HiH 10 kV; 24 :2.5 ~25 MVA 1
PCR-10 FIAT0kV ;i 10 kV; 255 :2.5 ~ 25 MVA

VFD 254 22 4t HHEG6000-2 B :30/10 kV; 5y : 0.6 kV; TR . 2x4 500 kW, 5~6
CERSIERSTS e HH6000-2 JINH .45 000 kW 10~12
FL SR % HSQ130 20 m*/min 1

L SRR A HHAT60 15 m*/min 2

R BNTR AL 75 HPQ720 12 m*/min 2

A g CSG120 50120 m® b HEE : 2.0 m? 1
CERGE R A SHG210 2100 m® 1
BRedEhl HHDV-3 iFrac.PC .iFrac.BC .iFrac.View 1

e IR SJIGH-20 10124, 180/105 MPa 1§, 140 MPa 1
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Table 3 High pressure interval fracturing operation parameter of all-electric fracturing pumping device

FEASE 0y TS EmeEdr HEEXE oRHERE g bR RFHERE e PRt
F5 (MPa) (MPa) (MPa) (m*/min) (m*/min) (m*/min) (kW) (%) (%) (%)
1 105.2 104.1 ~102.3 104.1 11~13.0 13.0 1.30 22 896.978 0.51 4 2.6
2 95.8 96.7 ~99.3 99.3 12~13.0 13.0 1.30 21 841.388 0.49 8 5.0
3 96.5 95.6 ~101.1 101.1 13~14.9 14.9 1.49 25 487.090 0.57 8 4.8
4 98.9 98.1 ~105.0 105.0 8~10.5 10.5 1.05 18 653.730 0.42 7 4.5
5 104.1 104 ~ 108.1 108.1 7~94 9.4 0.94 17 192.316 0.38 8 4.9
6 107.4 104.2 ~ 110.7 110.7 4~98 9.8 0.98 18 355.330 0.41 8 4.6
7 107.6 98.3 ~109.1 109.1 0.5~9.6 9.6 0.96 17 720.484 0.40 8 4.7
8 107.8 105.5~111.7 111.7 6~8.5 8.5 0.85 16 064.364 0.36 8 4.8
9 97.6 95 ~97.8 97.8 13.5~ 14 14.0 1.40 23 165.538 0.52 12 6.1
10 97.1 95.2 ~100.2 100.2 14 ~ 14.5 14.5 1.45 24 582.192 0.55 13 6.2
11 93.1 96.2 ~ 100.4 100.4 13~ 14 14.0 1.40 23 781.734 0.53 9 5.6
12 97.3 94.9 ~100.8 100.8 15~16 16.0 1.60 27 287.188 0.61 13 5.7
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Table 4 All-electric fracturing noise detection data

dB
L FEHLFFaR A it RS
gg A X242 50 m B X f:4% 80 m CIXH42100 m A X250 m BIXf-4% 80 m C X242 100 m
A-1 A-2 B-1 B-2 c-1 Cc-2 A-1 A-2 B-1 B-2 c-1 Cc-2
1 55.3 62.2 49.9 50.1 47.6 46.9 66.3 65.3 63.3 58.1 61.8 51.2
2 54.7 61.8 49.8 51.4 46.8 47.1 65.9 65.6 63.8 60.1 60.9 51.3
3 56.1 61.8 50.1 50.2 473 47.0 64.7 63.1 57.9 59.5 60.7 51.1
4 547 60.9 48.7 512 482 453 65.9 65.3 62.7 60.1 60.9 50.5
5 55.1 63.1 487 51.1 48.1 47.1 66.5 64.7 63.2 57.8 60.9 51.5
6 56.5 61.8 48.4 51.2 492 47.9 67.1 65.8 64.1 59.5 60.9 51.2
7 54.9 61.1 50.1 51.1 47.4 46.5 67.1 66.1 62.7 57.9 60.8 51.2
8 549 61.7 48.7 512 47.8 459 67.1 66.4 61.2 59.1 60.7 50.9
9 57.1 63.5 51.2 512 48.1 472 68.1 66.1 64.1 59.2 60.9 50.7
10 573 61.9 513 50.3 48.4 472 66.5 66.2 63.5 60.2 61.1 524
11 56.1 62.2 51.2 51.1 48.4 46.6 67.2 66.3 62.8 57.4 61.5 50.9
FEAEYY 557 62.0 49.8 50.9 47.9 46.8 66.6 65.5 62.7 58.9 61.0 51.2
[X 35 -4 58.8 50.4 47.4 66.0 60.8 56.1

E i L LA 4 D2 s IR 1, it 1514 70 MPa, Jifs 1A BRI /R +HEHE

®5 2BEIERBLBERETRSFTROESITN

Table5 Evaluation of air pollutant control in single—stage construction of all-electric fracturing

— R EZIG YA
S (10° m?) CO,(1) S0.(kg) NO.(kg) 2 (kg)
S 5.70 54.93 179.58 156.34 21.76
i) 1.31 12.63 41.30 35.95 5.00
e A A R 0.27 2.60 8.50 7.40 1.03

®6 =HIIERPHIEIEFHLIITN

Table 6 Evaluation table of economic benefit of single well construction in all-electric fracturing

WA (T I6)
LBy SR R B AL G G T
RS0 AR S it Tk a5 9 AT e
105 MPa 140 MPa
HER 1 096 1536 89 42 60
SRR 634 802 29 23.5 30

T 2 PR 20 BT
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