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The DC Link Energy Control Method of Dynamic Voltage Restorer System
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Abstract - Dynamic Voltage Restorer(DVR) which is installed between the supply and a critical load can restore voltage
disturbances in distribution system. The restoration is based on injecting the same voltages as voltage sags. The ideal
restoration is compensation to make the load voltages be unchanged. But voltage restoration involves real power or
energy injection and the capability of energy storage is limited. So it must be considered how injection energy can be
minimized and voltages can be made close to the voltages before fault. This paper describes conventional restoration
techniques, which draw minimum energy from the DVR in order to correct a given voltage sag or swell. And this paper
proposes a new concept of restoration technique to inject minimum energy. The proposed method is based on the
definition of voltage tolerance in load side. Hence using the proposed method a particular disturbance can be corrected
with less amount of storage energy compared to those of conventional methods.
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Table 1. Voltages and Currents Value in Each Case

Atz w9 Case 1 Case 2 Case 3
N 28 a’%t 15.83% | a’d 41.30% | a’ 59.74%
e Adzs | AgAs | AdBsE
A& AF (1) | 001076 kA | 0.01076 kA | 0.01076kA
. ad (Vs J)f 1547 kV | 1079 kV | 7.399 kV
}
Mt bd (Ve )| 1879 kv | 1782 kV | 1630 kV
z7)
¢ (Vg )| 1998 kv | 2202 kV | 2332 kV
a% (8 ) || -10780° -15.270° -1.470°
Al
M| b¥ (8 ) | -5853° -11.700° -14.630°
‘?‘]/?;" A} ° o °
cd (6 )| 3310 2.600 -0.704
AEZ (¢ ) 2351° 2351° 2351°
B 2 F3 Metel 3V A HE X =A
Table 2. Boundary Conditions of Voltage Tolerance
HE o3 ks He
Ba Ay =7 Adzx12 098 < V. <1.02
&8 o3 Ao~ 3 090 < V. < 1.10
w3 A% A4 . .
Aelx 1,23 —30° < a<30
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Fig 12, @ vs Ppyr with 1583% voltage sag in phase A
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Table 3. The comparisons of control methods in case 1

o 2zl olA
a 0 1.03° 1.03°
Vi 1.0 pu 1.0 pu. 1.0 p.u.
Ppyr -14 kW 0.388 kW 0.388 kW
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Fig 13. Load voltages with DVR compensation in proposed
method (Case 1)
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Table 4. The comparisons of control methods in case 2
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Fig 15. Load voltages with DVR compensation in
proposed method (Case 2)
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Table 5. The comparisons of control methods in case 3

oAl EECE i
Ay Ay e v
a 0 17.8669° 17.8763
Vi 1.0 pu. 1.0 pu. 0.925 p.u.
Ppvr 32.8 kW 20.7 kW 0.312 kW
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Fig 17. Load voltages with DVR compensation in proposed
method (Case 3)
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