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Fig.1 Schematic diagram of heat transfer of rotor

coil under internal cooling mode
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Fig.2 Temperature rise curves of homogeneous body

during heating and cooling
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Fig.3 Block diagram of typical OEL inverse-time

action model
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Table 1

current time under different initial excitation currents

Temperature rise,overcurrent constant and over-
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1.00 70.0 15.0 33.75 11.25
0.70 343 50.7 114.00 3247
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Fig.6 Recording results of system-side voltage
step test under some initial load
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Table 2 Action time of OEL inverse-time under

different initial excitation currents

oaleE  SchREE MWigghE SRR
AL IR /s INTH] /s SR /s
1.05 5.5 5.2 10.0
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Fig.8 Recording results of generator voltage

under cascading failure
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Optimization technology of source-grid coordination performance based on

over excitation limiter of generator
XIE Huan'?*,WU Tao'?, WANG Chao’, LIANG Hao'?,XU Pengl’z,WU L()ng4,ZHANG Cuangtao]'2
(1. North China Electric Power Research Institute Co.,Ltd.,Beijing 100045, China;
2. State Grid Laboratory of Source-grid Coordinated Operation Simulation and Analysis, Beijing 100045, China;
3. DFEM Control Equipment Co.,Ltd.,Deyang 618000, China;
4. Nanjing NARI Relays Electric Co.,Ltd.,Nanjing 210003, China)

Abstract: When the mainstream excitation regulator manufacturers design the inverse time limit function of
over excitation limiter,they all set relevant parameters according to the rotor’s over-current capacity under
the rated working condition of generator,which results in the failure to give full play to the forced excita-
tion potential of the generator when the system occurs faults. Based on the transient temperature rise theory
of motor,the relation between the short-time current variation and the rotor temperature rise of large steam-
turbine-generator is derived, and then the over-current capability of generator rotor under different loads is
obtained. On this basis, the optimal design and realization scheme of the inverse time limit function of
over excitation limiter is proposed, which fully considers the real over-current capacity of generator under
different loads and the secondary forced excitation function of excitation regulator. The change of rotor tem-
perature rise which is calculated by field current is used to set the inverse time value instead of the
change of field current,which can more exert the reactive power supporting capability of the generator for
the power grid and improve the transient stability of the power system in case of fault,under the premise
of the safe operation of generator. Simulative results based on PSASP software verify the validity and supe-
riority of the proposed method.
Key words: excitation regulator; steam-turbine-generator ; over excitation limiter; heat dissipation model ; re-

excitation function;source-grid coordination;performance optimization;transient stability



