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Abstract

The AC/DC converter of aircraft power supply system, converting 115 V/400 HZ AC to 270 V DC,
drives a lot of power electronic devices. In order to reduce the grid current harmonic, multi-pulse
rectifier technology is widely used and the auto-transformer rectifier unit (ATRU) technology is
one of them. This essay discusses the filter design of 18-pulse ATRU, analyzes the filtering charac-
teristics when ATRU drives pulse load and the choice of filter parameters when drives constant
power load.

Keywords
ATRU, Pulse Load, Filtering, Constant Power Load

I Bk A B A 18BK A TRUGE R
PR AT

HaE, 2 E, #REZA, £EF, AL

YL LB AT T, LT VR
SR LR K 2 HEh Rl 5 R TR R, dba
Email: peixiaging@163.com

ks H i 20154F1H20H; FAHHBA: 20154F1H31H; &KAAHB: 201542 H4H

©


http://www.hanspub.org/journal/ojcs
http://dx.doi.org/10.12677/ojcs.2015.41001
http://www.hanspub.org
mailto:peixiaqing@163.com
http://creativecommons.org/licenses/by/4.0/
mailto:peixiaqing@163.com

Bk R AR 18 Jiki ATRU JEE AR 234

R

KM RLEHIIAC/DCA RS, ¥115 V/400 HZRS M BB #8270 VEIRE, RS KEMEHET
W& R T RNEM R BRI, S BRREABRR ZEH, ARTEEREFATR)EELFZ —.
WICHHE T 18K ATRU BRI 28 & 1, E 1T 7 FEIX S PWMEE S 4 ik b S 3R RSB e, DA
KIRSNIE TR BT IR RS % .

XA
AR, iR, WK, EhRAR

1. 5I8

TE R FHAZ I B IR A s AR C LR, Bl f O T IR R B R R N, S Bt Rgxd
AC/DC ZF e 28 1 75 K ORI In, BT 206 115 V/400 Hz 22 6y 270 V B, SR RF G H
HL - FH FEL T o KR P R 7 R 18 % (5 1 e IO o R U8 1) R D 77, S LK) ) 22 4 T 5 T8 AT 4 BB
T kN KAL) R S, 2 KPR IR R B A, RICR AR AR AR, IR R A g
NI AIAEEL, b B AR, BV R B A (ATRU) &4z M I3 E 2 —

Ko H T B4R B PWM 58], {3 ATRU BXBN IR 2 kb 138, LA B P B 42 1l 1T 2 B A T %6
o ATCERNS—Fpfi s 18 kit ATRU, w7 BB # M Th, 5700 T 9K3) PWM kit (138
TRV DL R SR Bl 1 T 2R A7 R N P U 2 S U I R

2. ATRU B4 #9701 R IE

8L s AR AT AZ S F R Y 18 ki ATRU Regi i<l 1 fios. 2 18 fkih AR AR R ds . =4 =
MR R AR (R, R2. R3). WAL =MHH-PATEITAR . LC JEBE K[ 1] [2]

o 18 Mkl B RS R AR 0 F R R B 1 2 B, AR R AR IR = A&, FEAHRILA AN
k Rk, ISR4L, Rels A =ML AH 25 20° 1 = AHAC i H .

18 ik ATRU (1 FELIE S N FIRAE B2 b AR I 17 IR 19 I, ARG AE 73731 M 5.9%F1 5.3%,

\ " Rl Le1/3 AL T
18kl . s %
%%%zg\ P

D B | ] -
oo oo a ! S T
; » . - ; L R2 I=1./3 :_’W“%: | Io \
-—ta1 i I“ )
) !

| g iyt )t |

F R3 Lew

Figure 1. The basic structure of 18-pulse ATRU power supply system
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Figure 2. Voltage vector diagram of 18-pulse ATRU
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Figure 3. The grid current of 18-pulse ATRU
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Figure 4. The simplified filter circuit
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Figure 5. The frequency characteristic of LC filter
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Figure 6. The bode diagram of EMI filter transfer function
[ 6. EMI FE55 1515 eR HUR ]
Graph 6 V)
(s
200.0 200.0 v in(a)
150.0 15001 8 AN il R
100.0 1000474 /4 H I
50.0 50.0 ! ! { o d
S 00{< 00 W(A):t@)
=004 T S04 A T Ml inG)
-100.0{  —100.0 v/ Vo by »
-150.0{ 1500 v % ¥ v
—200.0 —200.0 | 1 ; :
20m 240m 260m 280m
1(s)
(a) 3Rz 10 KHZ ki 5 # i ATRU Fl% N BRI 4N B
Graph 6
V)H(s)
200.0 200.0 v in(a)
150.0 150040 ~ A~ N |
100.0 )
50.0
004 < (A):t(s)
-50.0 L in(a)
—100.0
—-150.0
—200.0

T T T T
20m 240m 260m 280m

t(s)
(b) HK3N 1 KHZ k67 2k ATRU [9% N\ BRI LS

Figure 7. The influence of pulse load on grid current
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Table 1. The harmonic analysis of grid current when driving different loads
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Figure 8. The equivalent circuit when drives constant power
loads
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