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Research on the development and engineering application of DC 4 000 A air-cooled
static variable frequency starting system
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Abstract: In this paper, the technical bottleneck of the static frequency conversion starting system (SFC) in
pumped storage power plants introduced early in our country is studied, especially the design voltage is low,
the working current is large, the water cooling heat dissipation requirements are updated to the application
requirements of the air—cooled heat dissipation, and a large capacity SFC reconstruction scheme based on the
air—cooled heat dissipation technology is proposed. The design, development and test of DC 4 000 A air—cooled
pumped storage SFC power panel are analyzed in detail in this paper. Relying on the SFC system modification
project of Tongbai pumped storage power plant in East China, the one key selection startup control flow is
established and the on-site commissioning is completed. Field test data showed that the unit startup time
was shortened to 198 s after modification, and the temperature rise was controlled within AT<40 K, 20%
more than the original system capacity. Engineering practice shows that this scheme successfully realizes
the transformation of heat dissipation mode and performance leap of SFC equipment under the constraints of

retaining the original transformer, and significantly improves the operation reliability of the equipment.
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Fig. 1 Implementation plan for redundancy transformation of dual SFC systems
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Fig. 3 Low thermal resistance radiator structure of thyristor unit

consisting of ""heat sharing plate+heat pipe+aluminum profile"
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Fig. 4 Simulation of flow field in SFC power cabinet
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Fig. 5 Simulation of temperature field in SFC power cabinet
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Tab. SFC power cabinet low voltage high current test

temperature rise data

SR /C
if1E  H SRQI SRQ2 SRQ3 SRQ4 SRQ5 SRQ6 SRQ7

/min /A (#1 (#2 <#z <#4 (#5 (#6 <#7

5 1000 20 20 20 20 20 20 20
10 1500 252 258 244 253 245 245 252
15 2200 29 292 279 29 281 281 29
20 2800 39.1 381 36.8 388 373 373 39.1
25 3500 445 428 42 442 432 432 445

30 455 447 44 457 448 448 455
35 474 466 454 475 465 465 474
40 49 48 47.1 49.1 481 481 49
45 50.7 49.6 48.6 50.7 49.7 497 50.7
50 51.8 51 50 521 508 50.8 51.8

55 4500 53.1 524 514 532 522 522 531

60 545 53.6 526 544 536 53.6 547
70 556 548 53.6 555 545 542 556
80 56.7 559 549 57 558 548 559
100 582 572 556 579 559 558 564
120 59.7 578 56 583 56 562 565
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Fig. 7 Steady state temperature at the contact position between

thyristor components and heat sink under DC 4 500 A
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Fig. 8 One click selection startup control process
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Fig. 9 SFC waveform throughout the entire startup process
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