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Abstract

Subsynchronous Resonance is a condition where the electrical power systems composed of generator

and transmission line exchange energy with mechanical turbine-generator system at the frequency of

the combined below the subsynchronous frequency. Therefore, the frequency of power systems should

be associated with the subsynchronous resonance. This paper describes subsynchronous resonance by

flexible frequency operation. It focuses on the characteristics and behavior of subsynchronous

resonance. The subsynchronous resonance is being conducted by real-time digital simulator and the

IEEE benchmark model for subsynchronous resonance have been utilized for the test systems.
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Fig. 1. Methodology of Flexible Frequency Operation
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High  Intermediate  Low Low Generator  Exciter 2
Pressure Pressure Pressure Pressure Mass Mass
A B
Mass Mass Mass Mass
#1 #2 #3 #4

(b) Multimass #+=

rtds_sharc_mm
SELF DAMPING | MONITORING | SIGNAL NAMES |
SHAFT SPRING CONSTANT TURBINE TORQUE SHARE
CONFIGURATION r INERTIA CONSTANTS r MUTUAL DAMPING ‘

Name | Description Value Unit [ Min | Max |
MName Multi-Mass Name Ly
N Mumber of Turbines (1 to 5) 4 1 5
Exc Model Exciter Mass Yes -
Freq Base Frequency 60.0 Hz 0.0 1E38
Frmod Frequency modulation? None «
Ifm LockiFree mode switch operation RunTi... «
smm Single/Multi-mass mode SW operation RunTi... «
deltw Output omedga or delta-omega Omega ¥
ieeel Force FP Input from CC to be IEEE YES - 0 1
ieee0 Force FP Outputto CC to be IEEE YES - 0 1
RegP Reguested 3PC Processar (auto = blank) [Card][ABC]

| pdate || cancel || cancelan |

(c) Multimass It2td|E

12l 2. RTDS Multimass 22
Fig. 2. Multimass model of RTDS
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Fig. 3. Sequence of fault simulation
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Fig. 6. Test system of scenario 2
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Table 3. Mode shapes of scenario 2
Rotor Model 1 Mode 2 Mode 3
Exciter 1.307 1.683 -102.6
Generator 1.000 1.000 1.000
Lp-Turbine -0.3%4 -1.345 -0.118
Hp-Turbine -1.365 4.813 0.0544
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Fig. 8. Test system of scenario 3
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Table 4. Change of mode 1 w.rt compensation

ratio
y Fr°m61F %iq ililr?émum A6 From EVP For Z\svefrage
Comp| . . Most Undamped | Remainin; o
Unit1 | Unit 2 e e | TP
0 -0.013 -0.007
20 -0.005 -0.004
40 0.024 0.006
50 0077 0.025 0.063 -0.0070
5 0.143 0.043 0.091 0.0259
60 0.287 0.09 0.133 0.1106 0.27
65 0612 0.123 0.440 0.0863
70 0887 0.308 091 0.0187 087
(6 0.890 0.309 1.030 -0.0073
80 0.650 0.224 0.622 -0.0201 0.62
8 0313 0.106
%0 0.156 0.001 0.1706 -0.0316
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