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Power processing unit of BPT-4000 Hall thruster
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(Shanghai Institute of Space Propulsion, Shanghai 200233, China)

Abstract; So far, BPT-4000 is the greatest power Hall thruster in space applications. The output
power of its power processing unit is up to 4.5 kW. The specifications of BPT-4000 power processing
unit and design of each power supply module inside the unit are introduced in detail. The testing re-
sult shows that each performance index of BPT-4000 power processing unit is better than its design
requirements. The successful design experience of BPT-4000 power processing unit has positive sig-
nificance for the development of power processing unit for Hall electric propulsion system in China.
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Fig. 3 Principle diagram of HKM power supply module



70 XOFOHE

201344 A

HKM IR I Hm it . mH et X g
BEUIBIF R EF AR, KPR B i 4
JotE R, o R O /MR R AR b S
ToRRT, RSB EBE R A NER, B
TR T EFEEMN 1~10 A, FAAE20 A, P&
70 L [ L PR T (L 4 ) R A e O
BHESER,; B4, B ETh RSN E
A R B SR M IR R A kB R,
#rd R1 BFHRREMBBIBAR s kR, BERE
47 300~600 V., HKM i TAES RN Y,

1) S2 Ji@, S3 WrFF, H4ERAM el 5
(1~10 A, B&K20 A), 7ZEdLHAE, #nsg s14F
WidFRA, PR FO S L B L1 =
B, iR S1AAFRERE, BRme kg
AL HELRE L1, WA,

2) FKHE (600 V) EitfRF M R1 (R
WAEZ 6 mA) AL S kR,

3) RN B B 0.5~8 A
ZIE). S2 WiFF, S1 93, HBEEENRIIMN
W KR, AR AR A R SR B, B
i 2 A FHIFRE; HREWEARBSKHEAR
B3, BB E B B AT T

4) S1 W1, SRR HAR L1 724
B,

5) HMENE/EAKEIE, S38E, BEN
RIS RELR B L1 PR 8, s K bR v TR AL 1o
PI
3.3 MERIEHI S/ BRI

WA 2 BiR, XFC I8 mm E S RS
AT B E TS 2% BB /R 23 AR A
FAtR, PEARVEE &5 TR 95%, HBLRERH
24 V/50 ms EIBK IS 5 RIS AR B o TR Sk 4 4 el
BRI FHERE, BT R EE, 1ERIIK
BIEOLRE TEMRAY RN, HEwEE IR
KUFHYR, RET/EEXKETFEMER,
PPU @i 5K 3 i 3t R PR SR a1 HE 403 A5 1 4R
3.4 HEBhERE#ERR

PPU PA BB 8 B oL VR A% 28 RO R $ 1 oh 2
AHEER , K 70 VDC BRR ) A L BEAS il PPU
PR E 78 48 0 B e XFC HR % HRY BT 78 1 o 6

HWHREER 6 s, HA 2 AT EER
MR T TR BRI, Hib 4 J&HH b
il e B AR TR L B AR L IR, Hp B R e it
B R+5 V #1+3.3 V BEfb,
3.5 MIL-STD-1533B &&k#:0

PPU 5 E % FHMERFAT 1553B ML
3, B PPU TRBLRE ARGk B 2H I HHE 4
SMETA E TR S BE R Bk B NREEEY
B TR A o B PR Bk S Ak e B S R S AN Y
BG5BT X B, XBAEMAKAELT
PPU FIE & FHLREIMED . ZEKEHIESHIE
ERMEA RIS, TATA B SRERNESY
£ PPU NERALHR, B4 EHLR TR s mt
Fria4 ML T PPU &it, FRWRE T E%
SRSy =3 aZ I BUNE ¥ i
3.6 MHEH

BPT-4000 PPU HIHLIR M B WA 4 iR,
WER A mE WA 5 iR,

J5 —~4

7 Shn R I 1

4 BPT-4000 PPU SMERST (f%: cm)
Fig. 4 Contour dimensions of PPU for BPT-4000

A
/2

K5 BPT-4000 PPU PER&EHIF R
Fig. 5 Internal structure distribution of PPU for BPT—4000



$39% 2

B8 Wi, %. BPT-4000 ZE/RHE 128 TN ¥ oT 71

BPT-4000 PPU i —/MMesf, [FRAZA
Fo AR B 52 A [F] B T R AR BRAH b AT LAAR K b s 2
PPUREER . RFRMEA; 7o, WRFAZH
TR EARNREEIRM BT A, M
] B2 R BT R AR - 3 EMI Y30

4 BPT-4000 PPU Mgl R EE
RIETER

% 1 MR AR M AR A SR, W
2 A BRI B JEUAE e T 8 B4R L A B 2 o

T8, MR B E 150~400 VDC, Wi Th=E
K 4.5 kW, Hrp A FER B IR IS
AR,

PPU PEEEI i 548 40 tH B Fe 400 VDC, %iit)
IhE 4.5 kW, BLIFEBEAIL 93%, WK 2 iR,
6 4 PPU KHE /1280 TAER R4 . i@ PPU
FEL PR B DL R B AL HE 2R BAR M, PPURK
F T REYTE RIRTHESR, I HAFHE H 8 MIL-
STD-1533 #& O i 1 2 B ik W3 17 388 45 /0 T 42
0 (GfFERsh, RREMEF) M IERT.

F 1 BRI A AR A R
Tab. 1 Tested data of anode power supply module

MARENV BWAHRR/A WHESREV SHER/A SAERW SEERW BE% RO
2 AU Hi A H 3
71.04 17.93 148.45 7.84 1273.64 1 164.44 91.43 18.93
70.90 31.23 197.77 10.39 2 213.85 2 055.17 92.83 19.03
70.51 68.18 295.76 15.26 4 807.50 4 513.59 93.89 19.38
70.84 16.71 197.98 5.46 1 183.55 1081.11 91.34 36.26
70.41 36.24 29591 8.07 2 551.48 2 388.17 93.60 36.67
71.10 67.88 394.88 11.49 4 826.48 4 537.17 94.01 34.37
EAA PR B IR AR
69.98 35.85 396.86 5.96 2 508.40 2 366.91 94.36 66.54
70.08 12.58 191.41 4.30 881.54 823.64 93.43 44 .48
70.39 6.61 97.23 4.32 464.99 420.03 90.33 22.51
70.31 348 47.16 4.40 244.35 207.36 84.86 10.73
69.99 2.00 23.03 4.39 139.99 101.09 72.21 5.24
70.34 0.27 0.33 5.53 18.70 1.83 9.78 0.06
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Fig. 6 Working efficiencies of PPU and thruster
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Tab. 2 Tested data of PPU performance (400 V@4 500 W)

WHEENY  SHBERVA BEIIEW BAREVY BARRWV BANEW  BE/%

H ISR A 400.00 5.63 2 250.00 70.00 34.01 2 380.95 94.50
B JFAE L B 400.00 5.63 2 250.00 70.00 34.01 2 380.95 94.50
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FER NA NA NA NA NA 10.00 NA
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il TR NA NA NA NA NA NA NA
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St 4 636.87 4 963.63 93.40
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Fig. 7 Flow chart of PPU qualification test
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