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Strategies for Improving the Safety and Operational Reliability of High-Voltage

Frequency Converters
LI Tonglin™
( China Energy Engineering Group Guangdong Electric Power Design Institute Co., Ltd., Guangdong Guangzhou 510663, China )

Abstract: [Introduction] "Energy saving and emission reduction" is the national technical requirement for industrial projects in recent
years, and the frequency conversion technology can make process equipment adjust output under different working conditions, thereby
saving resources. However, frequency converters are power electronic devices, and the failure rate of IGBT components is relatively
high, and the requirements for the operating environment are harsh. Therefore, it is very important to improve the safety and operational
reliability of high-voltage frequency converters. [Method] In the case of failure of individual power units of the high-voltage frequency
converter, according to the neutral point drift technology, the position of the neutral point and the angle between the three-phase voltages
are adjusted, so that the high-voltage frequency converter can bypass some faulty power units can still operate normally; Send the real-
time status of the high-voltage inverter to the DCS, and realize the automatic bypass technology of the high-voltage inverter according to
the logic configuration of the DCS; Set up a separate high-voltage inverter room to provide a relatively good operating environment for
high-voltage inverters through air conditioning, ventilation, and air duct systems. [Result] After adopting the internal strategy and
external environment strategy for the high-voltage inverter, the failure rate of the high-voltage inverter is reduced, and the safe operation
time of the high-voltage inverter is prolonged. [Conclusion] The use of neutral point drift technology and the automatic bypass
technology of the whole machine can reduce the failure probability and frequency of high-voltage inverters, and jointly improve the
temperature and humidity conditions of the operating environment, which can increase the continuous and reliable operation time of the
inverter, to greatly improve the safety and operation reliability of inverters.

Key words: High-voltage Frequency Converter; Neutral Point Drift Technology; Whole Machine Automatic Bypass Technology;
Temperature Control; Humidity Control; Safety; Operation Stability
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Fig. 1 The system diagram of 6 kV inverter power unit
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Fig. 2 The system diagram of 6 kV inverter power unit behind

bypass fault power unit
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Fig. 3 The main circuit schematic diagram of the one driven two
frequency conversion scheme

K4 tHE P8, K2 5 K3 AHE 41,

— A =R AR, BRI

(1)M1 A FASSIRAS, M2 40 F TARIRZS: B K1
P4, K2 b TSI A7 5, K3 Wi FF, K4 &b T T4 {7 2

(2)M2 4bFARFIR S, M1 AbF THIRZS: B K3
M4, K4 Ab T8 407 B, K1 Wr T, K2 40 T T80 B

(3)M1 &b T TAHT A8 HPIRAS, M2 Ak T TR
B K1, K3 WiJF, K2, K4 &b F TA{7 .

AR RS 1A TARIRAS I, A8 0 25 3 B
B, AR AT AR e M1 & R4 IF & QF 1, DCS # 4%
MI = E#FZTF ¢ QF1 AR A T M2 = R dE 4 I
K QF2, BE M2, ITmFE 43 M2 1) THIZAT .

SE AR RS 2 A TARRASET, 22800 2% ) 3k
BREAsF, AR A AR ek M2 & R ELR JT 56 QF2, DCS MR
M2 5 i 26 T OC B RS A el M R 20T ¢
QF1, BKE M1, MTi§E45e 3] M1 1) THETT .

55 AR RS 3 M TARIRAS S, T Eh Tz
1790 [ B AR HFGE AT, 40 M1 7E TAGB 1R A, )b
M1 mEFEL I C QFL, & | K1 H K2 45

AL SRE RS M R IT 56 QF L, Ja 3
AR RS, M1 ZAEBGE AT o U M2 78 T s 17k 2, W
Wi M2 5 26 I ¢ QF2, & | K3, ¥ K4 54
B AL E, RIT A M2 i L TT 56 QF2, I
NASHT 2%, M2 AEHGEAT .

WA E 32 TR RIT R AR RS A AR
JE 7 5 3 B s, AR e T 2R e, AT LLE
DCS 2 5, 7645 1 Molish 2 Mz iR, Hohb)
B THHEATIRAE, DLl T 2T K. B BN
SRR AR R, PR, DUE A 5 A
A 15 H

3 RERELHFREEESITAESEMN
SRR &

t T IGBT Jof X2 1T B R i ™ mr bk, i3
A 1) TAERES, X4 m AR i g s 1 e+
IYEEL
31 TIRERERT

TR AT AR, 56 R4 5 R
JE W BURREAR 71, IGBT JOFAE IE 7 iz AT & 7= AR 34
s, 3 O AR AT IR, Ea ) BR R L
IGBT JC/ R SR Z MR R By i 22, PR 25 7
AN T, X IGBT JCPFIE #2811 R I RUR,
DR I DA 2R RS Tt A A8 A e 5 R TR

1) 2R AT 25 B A v 75 22 4 KL, Xof AR A3 25 v i 34
BRURTT AR HEA T PR I

2) H T AR NI AR AT & A EE, R T LA R
) A A1 A, 4 TR 4 77 A 1 R o A 43 1ot KL
Herm =40, DLk /b= N IR T o TR IHA 55 76 XUE Y
XU T T LA FE X, DR TE S 45 28 25 1N 1R
FIEE

3 BEW SRS, HRAITUARRIERE 7L, L
P 25 R R Ge s AT AT SRR RR E M, D PR s
il P 22 T EEL U K T U A2 2 N R A
32 TIRREIRERT

7K R AP AR, P8 i B AR R, 28
SR ZE S G AE IGBT JoE A2 10, 845 1/
IKER, TE B L %, T R A A Y S B, TR
I 8 PR T D R 2 R0k 2 DA R B v AR, FLAR
S L) RIS AT AR 00, 23 AN X AR A A5 R 1Y)

S AR K, TR I 0 200 SR BEUHS it 42 1) 728 A3 2% 5 1Y



Y Sy FLIETREA PN 5

1) 3 R A8 0 gt 28 1) 7 7K B HEZK BE 7, 6 B s (8]
KA KR

2)) X PR 8 A 7 B B 7 i G K o L 558
ERAZEN .

3) =S PA RGN R DI RE, w] LI E AT

MR

4) A8 W o 25 1N 6 DA LA, R DRl /D SR SRR
PEA

5) WU s ] EA T 4 e BB BT
4 #ig

ASCIE A S T i R AR AR A5 4T 0 [A] e
R ARG L, S5 AL AR i Bt 3R 1) TR 5 T
PUER, HZ A 70 B S A B i B2 o X 728 41
PN RS R DR 2R 4 T R P TR RS 5 1 I DCS 12
FI 3y 55 1 ] A0 SR, D4 1 AR E AR S 2 B L 3
BEPEW AT 1%, o AT T AR A B A
HIsAT Al FEPE SR AR

SE

(1] EAds, SRR, SR 5, 45 Rl IR g e 48R o e i
RUTHPATER T (1], miJr e, 2022, 9(2): 70-76.
DOI: 10.16516/j.gedi.issn2095-8676.2022.02.009.
WANG J S, MAO H F, MAO Z W, et al. Analysis of harmonic
instability of Tokamak power system caused by rectifier
transformer bias [J]. Southern energy construction, 2022, 9(2):
70-76. DOL: 10.16516/j.gedi.issn2095-8676.2022.02.009.

(2] AR, e ST i ). B, 2016,
26(14): 112. DOI: 10.3969/j.issn.1672-8289.2016.14.098.
PENG L M. Analysis on the application of high voltage

in power plants [J]. Science and
technology, 2016, 26(14): 112. DOI: 10.3969/j.issn.1672-8289.
2016.14.098.

(3]  GefE. MumiBiet KRR TH V], BB, 2018, 37(1): 68-
69.

frequency converters

RAO H. To be the pioneer of high-quality development [J]. State-
owned assets report, 2018, 37(1): 68-69.

(41 Bt PREFTAESWAEITZ2T IN]. AR BiR, 2017-12-
21(01). (ZEFIRI_LFERE, FRRBWEE, BHIIN).
Anon. The Central Economic Work Conference was held in
Beijing [N]. People's Daily, 2017-12-21(01). (£ I3 M _E %KL,
RERBIG R RITESCEIE, HEHEIN).

(51 i N RS 5 5 i B e Bk e ), o ) [l ot
AP B 22, RIS Jer | frrl S Cre S8 JH AR - GB/T
2900.50—2008 [S]. Jbxt: frEpRdfi ik, 2009.

(8]

[10]

[11]

[12]

[13]

General Administration of Quality Supervision, Inspection and
Quarantine of the People's Republic of China, Standardization
Administration of the People's Republic of China. Electro-
technical terminology-generation transmission and distribution of
electricity-general: GB/T 2900.50—2008 [S]. Beijing: Standards
Press of China, 2009.

rhie N R (] ] 5 A B R R, v L R e
A S 2x. W TR 2 HL | S Ll 38 IR : GB/T
2900.50—2008 [S]. Jbat: rv [ Ak i Rk, 2009. (5 F_E
BB, ARSI EEE 5 KBS, HHIA).

General Administration of Quality Supervision, Inspection and
Quarantine of the People's Republic of China, Standardization
Administration  of the of  China.

People's  Republic

Electrotechnical ~ terminology-generation  transmission and
distribution of electricity-general: GB/T 2900.50 —2008 [S].
Beijing: Standards Press of China, 2009.

Fheilt. m EAREs LR (1), RHEAE R, 2010(8): 85-86. DOL:
10.3969/j.issn.1001-9960.2010.08.407.

LI X X. A review of high-voltage inverters [J]. Science &
technology information, 2010(8): 85-86. DOI: 10.3969/j.issn.
1001-9960.2010.08.407.

27 bl I B 14 R R 5 LU A A s e B R 451 03
br 0. HEh k1Y, 2009, 26(3): 42-44. DOI: 10.3969/.issn.
1003-0492.2009.03.014.

LIF Y. AC Inveter's trouble shooting [J]. Automation panorama,
2009, 26(3): 42-44. DOIL: 10.3969/j.issn.1003-0492.2009.03.014.
TERE, ARRTAR DR AT M B R ARG (1], LA, 2019,
532(25): 144,150.

CHE T. Fault analysis and daily maintenance measures of
inverter [J]. Chemical engineering management, 2019, 532(25):
144,150.

EANI, E . PLCB A8 5 ] R g s B e o 7 (0], 28 Ag
11k, 2011(16): 83-86. DOI: 10.3869/j.issn.1002-4786.2011.16.
020.

HU G, LV Q. Typical failure analysis of control system in PLC
& frequency converter [J]. Communications standardization,
2011(16): 83-86. DOI: 10.3869/j.issn.1002-4786.2011.16.020.
HEA K ok VIRUILAS it i B s A7 (D). AR LR, 2012,
34(8): 37-39. DOI: 10.3969/j.issn.1674-1951.2012.08.012.
MURONG Y J. Analysis on fault of frequency converter for 6 kV
draft fan [J]. Huadian technology, 2012, 34(8): 37-39. DOL: 10.
3969/.issn.1674-1951.2012.08.012.

EEIR, R, O, 55, 2S00 i A A A o Tl e
Br 0], AS AR SR, 2009, 28(3): 110-111,134. DOL: 10.
3969/.issn.1003-7241.2009.03.038.

LIX D, ZHU M Q, SHI L, et al. Analysis of the overvoltage fault
of the inverter [J]. Techniques of automation and applications,
2009, 28(3): 110-111,134. DOI: 10.3969/j.issn.1003-7241.2009.
03.038.

TR, BN, BRZE . — i = PR A A R AL B


https://doi.org/10.16516/j.gedi.issn2095-8676.2022.02.009
https://doi.org/10.16516/j.gedi.issn2095-8676.2022.02.009
https://doi.org/10.16516/j.gedi.issn2095-8676.2022.02.009
https://doi.org/10.16516/j.gedi.issn2095-8676.2022.02.009
https://doi.org/10.3969/j.issn.1672-8289.2016.14.098
https://doi.org/10.3969/j.issn.1672-8289.2016.14.098
https://doi.org/10.3969/j.issn.1672-8289.2016.14.098
https://doi.org/10.3969/j.issn.1672-8289.2016.14.098
https://doi.org/10.3969/j.issn.1672-8289.2016.14.098
https://doi.org/10.3969/j.issn.1672-8289.2016.14.098
https://doi.org/10.3969/j.issn.1001-9960.2010.08.407
https://doi.org/10.3969/j.issn.1001-9960.2010.08.407
https://doi.org/10.3969/j.issn.1001-9960.2010.08.407
https://doi.org/10.3969/j.issn.1001-9960.2010.08.407
https://doi.org/10.3969/j.issn.1001-9960.2010.08.407
https://doi.org/10.3969/j.issn.1001-9960.2010.08.407
https://doi.org/10.3969/j.issn.1003-0492.2009.03.014
https://doi.org/10.3969/j.issn.1003-0492.2009.03.014
https://doi.org/10.3969/j.issn.1003-0492.2009.03.014
https://doi.org/10.3969/j.issn.1003-0492.2009.03.014
https://doi.org/10.3969/j.issn.1003-0492.2009.03.014
https://doi.org/10.3969/j.issn.1008-4800.2019.25.086
https://doi.org/10.3969/j.issn.1008-4800.2019.25.086
https://doi.org/10.3869/j.issn.1002-4786.2011.16.020
https://doi.org/10.3869/j.issn.1002-4786.2011.16.020
https://doi.org/10.3869/j.issn.1002-4786.2011.16.020
https://doi.org/10.3869/j.issn.1002-4786.2011.16.020
https://doi.org/10.3869/j.issn.1002-4786.2011.16.020
https://doi.org/10.3869/j.issn.1002-4786.2011.16.020
https://doi.org/10.3969/j.issn.1674-1951.2012.08.012
https://doi.org/10.3969/j.issn.1674-1951.2012.08.012
https://doi.org/10.3969/j.issn.1674-1951.2012.08.012
https://doi.org/10.3969/j.issn.1674-1951.2012.08.012
https://doi.org/10.3969/j.issn.1674-1951.2012.08.012
https://doi.org/10.3969/j.issn.1003-7241.2009.03.038
https://doi.org/10.3969/j.issn.1003-7241.2009.03.038
https://doi.org/10.3969/j.issn.1003-7241.2009.03.038
https://doi.org/10.3969/j.issn.1003-7241.2009.03.038
https://doi.org/10.3969/j.issn.1003-7241.2009.03.038
https://doi.org/10.3969/j.issn.1003-7241.2009.03.038

7 RETR A B

FxH

[14]

[16]

[17]

(18]

orbir (V). AR b, 2014(2): 75-77.

ZHANG L, HUANG Z G, CHEN W. Once troubleshooting and
analysis of 3-LEVEL converter DC-overvoltage [J]. The world
of inverters, 2014(2): 75-77.

A, mRAR, P AR R R R R A R B (7). T
AR 5T, 2018(19): 241.

SHI L, GAO Z L, GUO M. Analysis and treatment of inverter
overvoltage fault [J]. Electronic software
engineering, 2018(19): 241.

AR AT. —hr F RRY  He AR AR A DU D T (0.
1% 5l 2015, 45(9): 70-73. DOIL: 10.3969/j.issn.1001-2095.2015.
09.016.

ZHAO S W. Study on detection method of voltage source high
voltage converter [J]. Electric drive, 2015, 45(9): 70-73. DOI:
10.3969/j.issn.1001-2095.2015.09.016.

T, IMEM. B AR s oA S e (7], 280
3, 2011(2): 77-79.

WANG Y J, SUN G B. Accident analysis and prevention

technology &

measures of high-voltage inverter [J]. The world of inverters,
2011(2): 77-79.

RBFH. 1 He AR AU i LA ey b R St (0. Ik g
R, 2016, 35(4): 59-62. DOIL: 10.3969/j.issn.1001-9898.2016.
04.019.

XIONG L. Treatment and prevention measures for common
faults of high voltage frequency converter [J]. Hebei electric
power, 2016, 35(4): 59-62. DOI: 10.3969/j.issn.1001-9898.2016.
04.019.

kAR, EHE, 228 FET/ NI Y TWERDZE M 45 55 12
WrAF 5T (0], L, 2011, 44(3): 58-62. DOL: 10.3969/j.issn.
1001-6848.2011.03.014.

ZHANG H Q, WANG X S, LI X. Fault diagnosis research of
TWERD frequency converter based on wavelet transform [J].
Micromotors, 2011, 44(3): 58-62. DOI: 10.3969/j.issn.1001-
6848.2011.03.014.

[19]

[20]

[21]

[22]

BBOR. BT K T BB ORI W (7], N, 2011,
30(11): 72-74.

ZHAO Y B. Fault diagnosis of inverter based on factor
analysis [J]. Electrotechnical application, 2011, 30(11): 72-74.
RAR, TR T RRAE RS W kg D], 2Rl
K2R, 2002, 19(3): 197-204.

ZHU D Q, YU S L. Survey of knowledge-based fault dia gnosis
methods [J]. Journal of Anhui university of technology, 2002,
19(3): 197-204.

W AR AR, SR E. BT Labviewlt) SR M AL ZE M0 25 5 R 12 W R
45 [J]. S5 ML, 2008, 29(1): 182-183. DOI: 10.3969/j.issn.
1003-0794.2008.01.077.

MENG D D, ZHANG X. Fault diagnosis system of coal shearer
frequency converter based on labview [J]. Coal mine machinery,
2008, 29(1): 182-183. DOIL: 10.3969/j.issn.1003-0794.2008.01.
077.

o, o6 BT A LR 2 45 (9 8 i i B iz e [T, 5%
DOHL T 224 Gl Rl 5 TR, 2013, 37(3): 578-580.
DOI: 10.3963/j.issn.2095-3844.2013.03.031.

WANG M L, LONG F. Fault diagnosis of rectifying circuit using
ANN [J].
(transportation science & engineering), 2013, 37(3): 578-580.
DOI: 10.3963/j.issn.2095-3844.2013.03.031.

Journal of Wuhan university of technology

EE B

W =R GREEEH)
o 1990-, %5, TR UM, Aerh b4 R2a i R TR
T BB, EEAE R S
c W98 K% 3T (e-mail) litonglin@gedi.com.cn
~im

AR

(%% "t#H3%)


https://doi.org/10.3969/j.issn.1001-2095.2015.09.016
https://doi.org/10.3969/j.issn.1001-2095.2015.09.016
https://doi.org/10.3969/j.issn.1001-2095.2015.09.016
https://doi.org/10.3969/j.issn.1001-2095.2015.09.016
https://doi.org/10.3969/j.issn.1001-2095.2015.09.016
https://doi.org/10.3969/j.issn.1001-2095.2015.09.016
https://doi.org/10.3969/j.issn.1001-9898.2016.04.019
https://doi.org/10.3969/j.issn.1001-9898.2016.04.019
https://doi.org/10.3969/j.issn.1001-9898.2016.04.019
https://doi.org/10.3969/j.issn.1001-9898.2016.04.019
https://doi.org/10.3969/j.issn.1001-9898.2016.04.019
https://doi.org/10.3969/j.issn.1001-9898.2016.04.019
https://doi.org/10.3969/j.issn.1001-9898.2016.04.019
https://doi.org/10.3969/j.issn.1001-9898.2016.04.019
https://doi.org/10.3969/j.issn.1001-6848.2011.03.014
https://doi.org/10.3969/j.issn.1001-6848.2011.03.014
https://doi.org/10.3969/j.issn.1001-6848.2011.03.014
https://doi.org/10.3969/j.issn.1001-6848.2011.03.014
https://doi.org/10.3969/j.issn.1001-6848.2011.03.014
https://doi.org/10.3969/j.issn.1001-6848.2011.03.014
https://doi.org/10.3969/j.issn.1003-0794.2008.01.077
https://doi.org/10.3969/j.issn.1003-0794.2008.01.077
https://doi.org/10.3969/j.issn.1003-0794.2008.01.077
https://doi.org/10.3969/j.issn.1003-0794.2008.01.077
https://doi.org/10.3969/j.issn.1003-0794.2008.01.077
https://doi.org/10.3969/j.issn.1003-0794.2008.01.077
https://doi.org/10.3963/j.issn.2095-3844.2013.03.031
https://doi.org/10.3963/j.issn.2095-3844.2013.03.031
https://doi.org/10.3963/j.issn.2095-3844.2013.03.031
https://doi.org/10.3963/j.issn.2095-3844.2013.03.031
https://doi.org/10.3963/j.issn.2095-3844.2013.03.031
https://doi.org/10.3963/j.issn.2095-3844.2013.03.031
https://doi.org/10.3963/j.issn.2095-3844.2013.03.031
https://doi.org/10.3963/j.issn.2095-3844.2013.03.031
https://doi.org/10.3963/j.issn.2095-3844.2013.03.031
https://doi.org/10.3963/j.issn.2095-3844.2013.03.031

	0 引言
	1 高压变频器在发电厂的应用现状
	1.1 变频技术与变频器
	1.2 高压变频器在发电厂应用的优势
	1.3 高压变频器在发电厂应用存在的问题

	2 提高变频器安全性与运行可靠性的内部策略
	2.1 功率单元故障原因分析
	2.2 中性点漂移技术概述
	2.3 整机自动旁路技术概述

	3 提高高压变频器安全性与运行可靠性的外部策略
	3.1 变频器室温度控制
	3.2 变频器室湿度控制

	4 结 论
	参考文献

