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A Study on the Evaluation of the Impact of Power System

according to the Connection of Renewable Energy
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Abstract

In this paper, we describe the effects on the power system by adding renewable generator. In order to examine the
stability of the system, the system analysis was performed using the PSS/E software. We confirmed whether occur the
line overload of system through the load flow analysis and contingency analysis. and confirmed whether exceed of fault
current using the fault current analysis. Dynamic stability of the system is analyzed through dynamic simulation. The
analysis of the system according to the addition of the renewable generator was carried out according to the power
system reliability and electricity quality maintenance standard.
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Table 1. System Analysis Step.

E 1L S oA ™ A

Step PSS/E

renewable generator modeling Network Data

Table 2. System Review Standard.
E 2 HAs HAE 7|®

Review
Kinds Standard
Frequenc ¢ Steady State : 60 + 0.2Hz
a y « Contingecy : 62~57.5Hz
* Steady State
- 765KV : 765+5%(726kV ~800kV)
Bus — 345KV : 345+5%(328kVNot more than
Voltage 120% of the rated capacity ~362kV)
& - 154KV : 154£10% (139kV ~169KkV)
« Contingency
« up to 0.925 [P.U]
¢ Steady State
— 0, M
Overload Ngt more than 100% of rated capacity
« Contingecy
- Not more than 120% of rated capacity
¢ Fault Current Allowed Range By Bus voltage
Fault -154kV : 50kA
Current -345kV : 63KA
-765kV : 63kA
Transient | — Not more than 345kV System: 6Cycle
stability - 765kV system : 5Cycle
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Steady State Overload Review FNSL Table 3. Future system data.
Steady State Voltage Review FNSL i 3. o24AE ololE
Steady State Fault Current Review ASCC Data Value
Contingency Overload Review Line out-of-service Load 100.97 [GW]
Contingency Voltage Review Line out-of-service Generator 10250 [GW]
Transient stability Review Dynamic simulation The number of Generator 455 [EA]
In-service Generator 258 [EA]
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Fig. 1. Generator system connection method.
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Table 4. Result of Overload Review.

E 4 LRst dE Zn
From To E\;j[t\e/ AA] [Ol\u/[g)xg
Bus_A Bus_B 195 12.06
Bus_A Bus_C 452 168.58
Bus_A Bus_D 195 276.41
Bus_B Bus_H 452 21.99
Bus_C Bus_G 447 111.78
Bus_D Bus_E 447 137.83
Bus_E Bus_F 452 137.96
Bus_F Bus_G 452 63.8
L AL 8 A
7] Fhel e FAAL H 2RANS T
3l MSteld B AFEE AESIAAL, A dE e
PR 2 RS AR B AR e] At 3Hst
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Table 5. Result of Contingency Analysis.
E 5 AEAMD HE ZI
Contingency Line Ckt New Limit New Line
Firemm T Over Voltage Overload
Bus_A Bus_B 1 X X
Bus_A Bus_B 2 X X
Bus_A Bus_C 1 X X
Bus_A Bus_C 2 X X
Bus_A Bus_D 1 X X
Bus_A Bus_D 2 X X
Bus_B Bus_G 1 X X
Bus_B Bus_G 2 X X
ok w3 A7 4
A &7 e] Fobe] mE VERA S
FAF 2AATE AESAY. 2= dAshE o
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Table 6. Result of Fault Current Review.

¥ 6 ATHF HAE Z4
Bus Fault Current Bus Fault Current
Bus_A 41.95 [kA] Bus_E 28.77 [kAl
Bus_B 1655 [kA] Bus_F 28.71 [kA]
Bus_C 21.56 [kAl Bus_G 12.64 [kA]
Bus D 28.89 [kA] Bus_H 27.19 [kA]
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Fig. 2. Result of Dynamic Simulation.
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