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Implementation of a Brushless Excitation System With Current Feed-
Forward Control for Medium Frequency Electrical System
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China)

Abstract It is very important to study medium frequency synchronous generator’s excitation
control strategy and application in shipboard, for it can guarantee the safe operation of special
equipment in high quality 400Hz medium frequency electrical system. In order to make the medium
frequency synchronous generator terminal’s transient voltage restores as quickly as possible under the
circumstances of suddenly increased and decreased load, this paper analyzes regulating property of
the transient voltage of medium frequency electrical system and puts forward PID with current feed-
forward controlling algorithm for medium frequency brushless excitation system, which compensates
the exciter time constant to some extent, decreases its delaying effect, and increases the small signal
response bandwidth of the excitation system. The simulation and experimental results verify the
effectiveness of the proposed algorithm, which demonstrate that the proposed control system has
good dynamic stability and steady-state performance.
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Fig.2 Mid-frequency synchronous generator’s brushless
excitation system with control topology

IR I S 4 F i - Bucke 1 s fEL B A HY
MEREE V, 34k, Buck 1 L BRI B
JE Ve lUE T 50Hz = AHAZ R &% (Zkr R R O
380V/35V) JFa=ManBinss, HEN
47.25V (LA EARUER 1.35 %) . BEiMA#BE
BUE 50Hz 7 F 0 A0 i A0 2 7 3E S mhosit e o) e s 4
) M7 32 B EL AT L R AR RE A RE I o TGl 472 i %
Sy RN =AY LEM U AR IR SR AR A R 0
HLHLHL S A = AR C gy ue) BAK
LEM HLUJiAL R REM ZAEIR i iy i) 15
5 IO A B H 2R e ) H P E AT DREORS W 14 PR
Pl o FLAAs Uy 78 B A SCHR H 1 Jal A | B9
WY IGBT 1 23t D Xyt d s v, AT T,
FESUR RN T E IR0 T AR (A AR B,
I 5N LA HT SR 0 S R SR M S
JS2 i 8 KR 77, ST I R AL R L R Se 2 R
HAERRER R 8/, )50 R HL R =
i e F X SR 4 A L ) R IS O 2 =R M R 4 AL
() FE 06T TR ) 25 e FBATL ) e T T 3 MR R BE AT 2
Hor v, it SO 08

v, =DV, (2)

4 EAHERATRN PID BEEHIEE

Jilth A S8 PID 2 i 53k DR L BAT B i AR e
Peo FTEEIE LK TAESE IR, EALAG A SL i ) &
girp BTz, AHSR RS B A P
400Hz [k H 2 Gt i 25T AT W A2 Fi T G A2 () A
id 0.1s H ANl CafliE S AR ELT,



%26 55H 6 H

JTEEESE AT HLUR AT A5 A% A ol il 47 o) 2 4 S L S B 105

IEEAL SR PID 5 il vk A A M LAY R R 11, Ry
iR R D] Ay R AT P ATL Bl R [ 6 BT () 85 A7 7E — 8 4E
504 A AT H R 9 A R P A ) HE DA 2
JUESRE I, ARSCHEH B AT PID i
WA HIEE, N Clark3/2 AR ARAR bk i1 28
FE AHHIR A BUE, 7R HRRE S K F AL v
R AT PID PRSI AL B, SIANK B RS
fa HH PR B ER , DASR v Sl WAL e e S PR B
ROPE, i R AT LR G A % 2 SR N B R A AR
TH LT B AL B R S R 2R, A EARAR
IFhfa S m N . HAEEARBIER /e DSP &4
A5 U B RO A D R r AL 2R R R U
390V, KA (3) . X (4 KiE PT LR R
A EBR M way wps ue LUK CT ALK
LM MBI iy iy i BB o -B AR R
11

1 —— —— (4,
o2 2 | (3
ug 3 BB

1= 2y,

2 2
1 1 .
W Rl 2 2"
o
[iﬁJ 3 1 ﬁ _ﬁ l-b
2 2 ¢

AR (3) o 30 (4) SR8 020 i ol Fi A
o up D RRRHFRS iu iy, HFRABIRA
R R G TR K A8 U BT PR O 2

{8 Lrms 70 9H
Urmsz,lué+u§ )]

2 .2
1.+ 1
Imsz,f“3ﬁ (6)

WHE B ORIF L UE A AUE Unmns LA FETEI
BRUA Ls SERF HERCGR, (HRSCPRIM BRI B IE . B
By R — AR, TR XTSI U
s TE— AN ) 1 P9 SRR (0 5080 1A T 0 g DLEAS R
UFHIPEHIRCR, SRJEIE I PID 2 i) 53 A L Al 5
13545 Buck HLE R IGBT Th 3R 304 1R 1] 2R %L
M A

A1=PHXU@f—UmQ+f(£@ij (D

base
I, Toase A F G HAH FLIR IO 300 E M AH
fx)=Kx, KMHNNT 1R
i I 07 F AN SR A3 B AN R A BE B A Y

K18, HyIRMERTFRA. MAEAREE 0~1 Z[H
Ak, idE DSP S PWM B AL 15 FR
AP R T, Wl PWM ikt &5,
225 AN O R ER fil R IGBT ThR 4 THE, LA
Buck LS LR Vo, SEBX BRERL RS H
WHHAT PR AT, B 3 BoR T B IR R AT
PID Jiliti il Sk R 2, B Ky Kiv Kgv Ko 7393
HEEB B B AR A IE R A AR
Pl HR I B0 B B T T, 2 AR R G SN A
)25 A FE L HE LR S A, 38 R A A R S
B0 Buck HLEEH IGBT ThREK S D, N
W% PRI, TRD b RS 2 1 4 0 il R [0 3 BT ()
BOBCR, R Gk F R R AR VK S E B T B
N KE RS RZ, St i R 5 6k g
1S B LR SRR, PR A FRLUR IR RIS AR
Iy

7 Clark
- 3/2
o) dsths

7™ Clark .
% 32 iy
o B

3 HATHULATBAY PID Jh = i ik

Fig.3 PID with current feed-forward control algorithm for

brushless excitation system
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Fig.4 Simulation waveforms of the generator terminal

voltage and output current
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Fig.5 Simulation results of the system line voltage and
current when 50% load suddenly increased
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voltage envelope
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