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Analysis of Flow Characteristics of Three-way Control Valve in Converter Valve Cooling System
Kong Deqing!?> Yan Penghang'?> Yu Baoging'?> Ren Haiying'?
( 1.NARI (State Grid Electric Power Research Institute) Group Corporation, Nanjing, 211106;
2.Beijing Guodian Futong Science, and Technology Development Co., Ltd, Beijing, 100070 )

[ Abstract] In order to solve the problem that the converter valve cooling system cannot accurately know the flow value and
heat dissipation of the external cooling system, the flow characteristics of the three-way control valve in the converter valve
cooling system are simulated and analyzed by using the flowmaster software. Taking the HVDC converter valve cooling system in
Shanghai as a reference, the equipment parameters and control strategies are collected, the fluid simulation model of the converter
valve cooling system is established, and the internal and external cooling flow values are calculated by controlling the valve
opening of the three-way control valve, and the empirical theoretical calculation is carried out based on the flow coefficient formula.
The simulation results are in good agreement with the empirical theoretical analysis results, According to the simulation and
calculation results, the relationship curve between the flow of the internal and external cooling system of the converter valve and
the opening of the three-way control valve is drawn, which provides a theoretical basis for the engineering application and
calculation of the HVDC converter valve cooling system.
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Fig.1 Process flow chart of three-way control valve
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Fig.2 Throttle simulation diagram of control valve
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Table 1 Flow coefficient table of butterfly valve
1 IFRE/(%) Xof I 47 1) FEL AL %6 K, 4

20° 22.22 137
30° 33.33 187
40° 44.44 373
50° 55.56 697
60° 66.67 1160
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70° 77.78 1760
80° 88.89 2510
90° 100 3400
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Table 2 Flow resistance characteristics of external

cooling system
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/ (m?/h) /bar /bar /bar
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Table 3 Flow calculation table of internal and external

cooling system
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° Kv Kv =N m3/h
20 118.105 1760 0.0671 13.5832
30 145.852 1160 0.1257 24.1253
40 197.646 697 0.2835 47.7189
50 221.025 373 0.5925 80.3695
60 228.488 187 1.2218 118.7843
70 231.037 137 1.686 135.5951

90 232.508 0 1:0 216
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Fig.3 Simulation model of three-way control valve
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Table 4 Table of three-way valve opening changing with

time
I} 8] /s WIS (2D Valve Position/ratio
0 0 0.000
10 10 0.111
20 20 0.222
30 30 0.333
40 40 0.444
50 50 0.556
60 60 0.667
70 70 0.778
80 80 0.889
90 90 1.000
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Fig.4 Flow rate changing with time
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Fig.5 The law of system flow changing with time
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Fig.6 The change rule of the ratio of internal and
external cooling flow with time
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