ISSN 1975-8359(Print) / ISSN 2287-4364(Online)

The Transactions of the Korean Institute of Electrical Engineers Vol. 65, No. 2, pp. 269~278, 2016

HIEAS0) FHetoreis

|

HRHFREER ] HEA

http://dx.doi.org/10.56370/KIEE.2016.65.2.269

A Study on the Coordination Control Algorithm of Step Voltage Regulator
and Battery Energy Storage System for Voltage Regulation in Distribution System
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Abstract - In order to maintain customer voltages within allowable 1limit(220+£13V) as much as possible, tap operation strategy
of SVR(Step Voltage Regulator) installed in distribution system is very important, considering the scheduled delay time(30 sec)
of SVR. However, the compensation of BESS(Battery Energy Storage System) during the delay time of SVR is being required
because the customer voltages in distribution system interconnected with PV(Photovoltaic) system have a difficultly to be kept
within allowable limit. Therefore, this paper presents the optimal voltage stabilization method in distribution system by using
coordination operation algorithm between BESS and SVR. It is confirmed that customer voltage in distribution system can be

maintained within allowable limit(220+13V).
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Table 1 Data of distribution system [1PU: 10MVA]

Section Section
Branch PV
Section | Impedance | Length | Branch Impedance Load(PU)

Number| R X | (km) | Number e R X systeTm
(@/km) | @km) k) | (o) | (©/km) MW

0.5 10.4030.408 | 0.0032+j0.0015
0.5 |0.40310.408 | 0.0032+j0.0015
0.5 |0.40310.408 | 0.0032+j0.0015
0.5 [0.4030.408 | 0.0063+j0.0031
0.5 [0.4030.408 | 0.0063+j0.0031
0.5 |0.4030.408 | 0.0063+j0.0031
0.5 |0.40310.408 | 0.0032+j0.0015
0.5 [0.4030.408 | 0.0032+j0.0015
0.5 [0.4030.408 | 0.0032+j0.0015
0.5 |0.4030.408 | 0.0063+j0.0031
0.5 |0.4030.408 | 0.0063+j0.0031
0.5 [0.4030.408 | 0.0063+j0.0031
1 10.403]0.408|0.0241+j0.0114
1 ]0.403]0.408 | 0.0241+j0.0114
1 ]0.403]0.408|0.0241+j0.0114
0.8 [0.4030.408 | 0.0202+j0.0101
0.8 |0.4030.408 | 0.0202+j0.0101
0.8 |0.4030.408 | 0.0202+j0.0101
0.8 [0.403|0.408 | 0.0111+0.0054 [0~ 2.6]
0.8 10.403|0.408|0.0111+j0.0054 | 0

0.8 10.403|0.408|0.0111+j0.0054 | 0

0.8 |0.4030.408 | 0.0111+j0.0054 |0~ 0.8
0.8 |0.403]0.408 | 0.0111+j0.0054| 0O

0.8 10.403|0.408|0.0111+j0.0054 | 0

0.8 [0.403|0.408 | 0.0221+j0.0107 [0~ 0.5]
0.8 |0.4030.408 | 0.0221+j0.0107| 0O

0.8 |0.40310.408 | 0.0221+j0.0107| 0O

1 (0.182(0.391] 2

N = w N =

2 10.182]0.391| 2

3 10.182|0.391] 4

4 10.182/0.391] 2

5 10.182]0.391| 3.3

N w N | Rlw N =w| N =] w

6 0.182]0.391] 4

=B lel el ==l el Bl el el Bl Hall el Sl E=R Rk Rk el e}

7 10.403|0.408| 8

8 0.403|0.408] 4

9 10.403|0.408( 7.6

W[ Hlw| N =w [N =] w

42 ARRNTHEAY AARANERY SHEY

EISLAA0 EHWEE 1B5I0], 0AIRE 24A] 71A] 7]&
SVRO] AlojHEo| ot BESSS BAEHS EASH) 0174
71Z SVR AoJE ol 9&to] BESS7H 284 E AR, I8 9@
9} Zo] SVRY ®e BESS2g0] 9stol AJRY 717 ojFol:



With PV Without PV

> Notoperation of Tap

Tap position

v
Not operation of Tap

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Time(hour)

(a) 71& SVR AMojEEof o5t sz}
(a) Tap operation by existing SVR control mode

——BESS(SVR_Cun1)

i [ B
| |

BESS Capacityllow]

0 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Time(hour)

(b) 71E SVR FMOIRE0] 9|8t BESS 28
(b) BESS operation by existing SVR control mode
J& 9 7IE SVR MOJEEO] 95t BESSO S&EA
Fig. 9 Operation characteristic of BESS by existing SVR
control mode
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Table 2 Operation characteristic of BESS by SVR control

mode
Discharge Charge
71E SVRAIOJEE (sec) 4080 960
AeFSt SVR RO EE (sec) 360 360
S EARIAL [A-B](sec) 3720 600

Tap position
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(b) BESS operation by proposed SVR control mode
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Fig. 10 Operation characteristic of BESS by proposed SVR
control mode
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Fig. 11 Proper introduction capacity of BESS during the
time delay of SVR
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