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Abstract: Aiming at the phenomenon that the oil drilling rigs are easy to form the phenomenon of jumping drills
or drift drills in the complex geological environment, the hybrid energy storage applied in the micro-grid of oil drilling
rig was proposed to improve the power quality. Based on the different energy storage characteristics of the battery and
super- capacitor, in order to make the power reasonable distribution, a coordinated control strategy for adaptive filter
constants was proposed. The strategy could modify the output power in real time according to the working state of the
energy storage device, and set over-charge, over-discharge and maximum limit protection;, so that the energy storage
unit could operate in a reasonable range. The simulation results show that the strategy can improve the performance of
the energy storage device, extend the operating life of the energy storage device, and increase the stability of the oil
drilling rig micro-grid system.
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Fig. 1 The structure of DC micro-grid system for oil drilling rig
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Fig. 2 The control block diagram of hybrid energy storage system
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Tab. 1  Adjustment mode table of the filter time constant #
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Fig. 3 SOC partition diagram of the energy storage device
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Tab.2  The coordination control results of over-charge and over-discharge protection
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Tab.3  The coordinated control mode maximum power limit
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Tab.4 Main parameters of the hybrid energy storage system

soc,, SOC,, SOC,, SOC,. E/(kW-h") P, /kW
fbBER A

EHHML 02 04 0.6 0.8 13.3 +50

BHHEZE 015 03 0.7 095 0.55 +50
32 FELRSH
U5 B AP 2 Bl AT TR LS

B9 T SR M, RIR FH ¢ RNAS B AIGE I I . %2
A SR SR o TR 4 R R B R P Y
WV o B 5 SRk s 1] 5 HO AL DO | 1] 6 S it
RERG T 2 FIAS A REE B I DRIEL. BT R
SR 2 Bl A RE LS BT R4 4 B 8 MIRA
HRE R G IIRIE ST HE . B9 Bt kR
FEITE . P10 FA 11 435100 25 H b Rt 2% He,
2 SOC £k,

1.57
|

0.5F

‘DHESS/MW

oF

-0.5

0 5 10 15 20 25 30
tls

K4 REMRERG SR
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Fig. 5 Changes curves of the filter time constant
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