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Table 2.1 Operating range of generator terminal voltage and
house medium voltage bus

L | R e ARk 2] 5478 SHKV]
2

A2 A A2 A
172 21.6 224 6.6 7.0
374 21.7 22.0 6.6 6.8
576 21.7 22.3 6.7 6.9
78 215 22.0 6.8 7.0
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HArE FHo 2 HA FaEd Wee 3 AXSA(OEL - Over
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A groll AlgHE et 28y AlEY e A= TAIZE Ul

dal 44 gud o 2 gow AT ¢ JES AA%wL 9

229927 LAVR SAH L9} Ao
Table 2.2 Operating and control value of exciter & AVR

T i A A %
V/Hz Limit 110%
Off-line OEL Trip pick up | 120% AFNL
OEL A7 3k On-line OEL Trip pick up | 102%6 AFFL
On-line OEL Trip H2% AFNL
(120 sec)
0 MW -177 MVAr
161 MW -201 MVAr
UEL A7 %k 322 MW -200 MVAr
4833 MW -174 MVAr
604 MW -135 MVAr

OEL : Over Excitation Limit
UEL : Under Excitation Limit
AFNL : Ampere Field No Load
AFFL : Ampere Field Full Load
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Table 3.1 Impedance value of 4 generators and 2 transmission lines
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52 : 500MW ZERMEA7/EAR7/SHLAR)Y EH

(1) #H7] AU1=8&% 612MVA, pu)

7| Ra Xd | Xa | X1 | Xd | Xa | Xd' | Xq
Gl | 0.0015 | 1.915 | 1.514 | 0.165 | 0.274 | 0.352 | 0.225 | 0.225
G2 | 0.0015 | 1.901 | 1.533 | 0.165 | 0.274 | 0.352 | 0.225 | -
G3 | 0.0016 | 2.115 | 1.635 | 0.142 | 0.234 | 0.352 | 0.204 | 0.204
G4 | 0.0016 | 1.981 | 1.895 | 0.141 | 0.249 | 0.443 | 0.196 = -
(2) M7 A (718 545MVA, pu)
TR R X Ratio(R/X) Z
T1 0.00237 0.1517 64 0.1517
T2 n n n n
T3 0.00217 0.1518 70 0.1519
T4 n n n n
(3) A=AFE& % 100MVA, pu)
TR R X B
5-6(21 %) 0.00088 0.01502 0.3808
5-7(:4%) 0.0004 0.00691 0.17148
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Abstract
A Study the Coordinated Voltage

Control at the Generator Common Bus

Hong Sung Ok
Graduate School of Engineering Practice

Seoul National University

This paper presents an integrated AVR control method for
voltage and reactive power control at a generator common bus in
case of a power plant where several generators are connected to
the common bus through each step—up transformer. Currently,
there are about one hundred power plants that operate the
common bus in Korea, and the common bus voltage is controlled
by several plant operators who manually control each AVR in an
independent location. This paper proposes an algorithm(QVCC
:Q-V Coordinated Control) to control the common bus voltage
required in the grid by measuring the generator common bus

voltage(Vy), terminal voltage( V) and reactive power(Qg) of

each generator.

The case study demonstrates the wvalidity of the algorithm
proposed in this paper using the configuration and data of
Hadong thermal power plant unit 5~8. The simulation model
was constructed in MATLAB Simulink environment and was
used to analyze the common bus voltage and each generators

voltage by comparing before and after the application of the
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QVCC. By using the proposed method, it was possibile to
improve the common bus voltage profile and to solve the
problem of reactive power circulation between generators. A
management of the generator common bus voltage is a very
important issue that directly affects the power system stability
and the power plant operational efficiency and reliability.
Therefore, it may be the right time to study and apply the
proposed method rather than maintaining the method currently
used.

Index Terms :Thermal power plant, Power plant electrical system,

Generator common bus, Automatic voltage regulators(AVR).
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