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An Analysis of Power System Stability(PSS) Effect
with 135MVA Hydro Generator
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Abstract — As national power consumption every year increases, the power plant which is in the process of planning
tries to establish high-capacity generator. The power system tends to become a large size. With the progress of
electronic components, the control systems of the generator have been digitalized and rapid-response control system is
possible. However, the minute frequency vibration of grid occurred with the effect of rapid-response control system. To
solve these problem, PPS(Power System Stability) has been introduced since 2004, and it has being installed and applied
to the thermal and nuclear power plant which are high—capacity, over 800MVA. However the minute frequency vibration
is gradually changed to the bigger frequency vibration by fast-action control system, and this regional frequency
fluctuation might be diffused wide area. Therefore, it is applied to the hydro generator which is small with fast-action
governor system, and it is necessary to control the minute frequency vibration to prevent to diffuse. In this paper, the

effect will be proved by establishing PSS on the Hydro-Generator which has both digital

system for the first time in Korea.
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excitation and governor

: PSS, Excitation System, Test, Protection, Frequency
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Fig. 2-2 PSS2A dual-input signal stabilizer model
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Fig. 2-3 PSS block diagram installed
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(2-1) ¢ Zv}

PSSt 3.452¢007s> + 3.452¢010s + 1.208€009
PSSppn 8+ 1€0075” +1e0108” +1.792e010s + 2.365¢008

(2-1
AN 7)) HEEE : 85,000kW, FEEYE : 32846kVar
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Fig. 3-1 The test connecting diagram
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z 3-1 Ay oAb gt Mujo| Al x 3-2 PSS &3 gt
Table 3-1 Specification of test generator Table 3-2 PSS Setting data
=2 29 uAdy) T 274 89 | AR 29| 2R &
Description Value PSS Qutput Upper 0~05 0.001 0.1
Base Power { MVA ) 135 Limiting
Base Voltage ( kV ) 13.8 (Kg) |Lower| 0~-05 0.001 0.1
Rated Speed ( rpm ) 1285 Stabilizer Gain (Ks) 0~50 0.01 5
Field Current at Rated MVA, P.F (A DC} 4921 .
Air-Gap Line Field Current ( A DC ) 877 34 4" A7 24
= o - <
Field Winding Resistance ( 2 @ 75C ) 0.1727 34.1 PSS M E3X a= T .
= Eol \— = K] 1
Generator Base Field Voltage ( V DC ) 310 1?55 Al ‘M BRE A9 BT GESt 2
Stator resistance ( pu ) 0.1987 49 de 29 3-2 3-3% 2
o9 -
D Axis Somch N ( ) A0 at U O % A= A% 1 2% Up-Down
xis Synchronous Reactance ( pu Xds=08523 at Sat. O WAyl A 13447 13628 V

s 06973 at Unsat. O #3& &9 80,272 7 79,298 kW
Q-Axis Synchronous Reactance ( pu ) Xqs=1.737 at Sat. O Rx 27 : 8800 ~ 10,600 kVar
D~Axis Transient Reactance ( pu ) 0.3447
D-Axis Sub-Transient Reactance ( pu )} 0.2857
Q-Axis Sub-Transient Reactance ( pu ) 0.3007
D-Axis O.C. Transient A1 A4 { sec ) 1.940
Q-Axis O.C. Transient A< ( sec ) 7.18
D-Axis O.C. Sub-Transient A5 (sec) 0.058

¥ gt 7]
Full load ratings
89.6/149.3

(OA/FOA) MVA )
Transformer base ( MVA ) 149.3
Tap positions ( kV } 1575
Rated high side voltage base Wve
154KV Delta or Wye ve a2 3-2 2% Up 25 oY
Rated low side voltage base 138kV Delta Fig. 3-2 2% Step-up transition response
Delta or Wye
Neutral solidly grounded? yes
V1/V2(kV) 154/13.8
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Fig. 3-3 2% Step~down transition response
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Table 3-3 OutputlkW]

PSS mALE PSS AH&

B @A 2% 1 2% ) | 2% 1 | 2% |

S| 2 XEZ (kW) | 5418 | 3847 | 3820 | 3606
A2 FEAY JE(kW) | 4638 | 4110 | 3811 | 3989
3 frEAY AZKW) | 5571 | 4890 | 4173 | 3944

A% Axe= ¥ 3-39 23 PSS E & e A 29
AZo| Zoumg AFY v HAsA #WE AAH 7)ogh
=3
2) AN
E:3 3-4 °otd Al ZHsec]
Table 3-3 Stable timelsec]
T PSS A& PSS AM&
R 2% 1 2% | 2% 1 2% |

AHL kAT (sec) | 4408 4.188 1926 | 2.79%

A2 H A (sec) | 4.340 3.536 1.610 | 2.265

A3 g A h(sec) | 4.000 4755 | 2.090 | 2.032
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