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Reliability analysis of DC power supply system
for secondary servo mechanism

ZHU Dan-bo, XUE Hui-jian
( Xi’an Aerospace Propulsion Test Technique Institute, Xi’an 710100, China)

Abstract; A steady DC power supply provided by test-bed is required by the secondary servo
mechanism of a certain liquid rocket engine in the ground test, but the old power supply system of the
original secondary servo mechanism is only made up of some silicon rectifiers, and the test process re-
lies on AC electric supply to convert to DC. Therefore, the reliability of the system is affected. Two
power supply plans were put forward according to the reliability analysis. After comparison, the plan
combining the silicon rectifiers with battery pack was chosen to supply power to the servo mecha-
nism. The testing result shows that the scheme can meet the requirements of the testing mission and is
more reliable.
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Fig. 1 Principle diagram of secondary servo mechanism
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Fig. 2 Principle diagram of power supply mode
using UPS and DC power
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Tab. 1 Possible failures of the system and solutions
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Fig. 4 Power supply principle of storage batteries
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Fig. 5 Charge or discharge two sets of batteries

by one silicon rectifier

24 HAGATRERIEEE

BT ARG MARATIE R, BRASE
LA BV AS IE R IR B BRI R, DU L
REMXTAENTE, BoabaEinnsEs
KE, BAOBREARATRBENHTER,

RARBERMHEERIE RN SHIERE.
Farik . MRARERAEF. TRES. BREA.
B ARUEREERAR, EFHTHERNER
EORAE, HRAKEEEERSHT.

RRE AR

CdiCd (OH) 2/KOHINi (OH) 2INiOOH

B R HL AR R
SRR
Cd+20H- -— Cd (OH) 2+2e

ERMR
2Ni (OH) 3+2e — 2Ni (OH) 2+20H-

MIiE. A= EMEmEaiER 129V,
{BERERE R A SEBRE B F N 1.34~1.36 V, 51
ERNBEENEEXRAARK, BE - RREAR
PLH R E B E At R B I B, B4 28 31
MRERMAN 4, TEERBHERE,

BETRIBZFABYIMEE TERF R 40 A,
BsBE G ERANBERNM 3~4 15, B
I, HEFRERE 300 A-h BEERM, PHER

KFHE, % —HBEARHUSER RGE TR ST 81

#9300 A-h RME B IE AT 60~1 050 A B
B, RSB PEEEARD, TUMERE
FHRE.
mTEABmARNS 2 ARV LLE,
Hf AR TS, FERERR AT
HEIMARRRHEETRETER.

3 B R SRS

X TR A R4 2 & ERRYLAE e
e, #FTRKRRIERE, 4310 7 FRRL
PR3 shxd e b 2H AR ma A0 2 S RIRVLA IS KR
B (BPKHEFKERS) SEpanEZnsg,
3.1 fARHIERE

IR RE S KR E R R ERE—F
W#E2,

' %2 SNRROFARIERS

Tab. 2  Status of servo mechanism under test

SHLS 1448 348 2481 444l

KEREA/OQ 1734 0.45 0.284 0.374
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Tab.3 Start—up data of motors when batteries are full

] 14 B 2% EMAA . . . .
B LR 1 FEIV — 1 LB F/A 30U T/A 2 VIR F/A 4 PLE /A
1,3 53HLIS 3Rl 39.5 39.5 0 0 0 0
1,3 R shE 34.8 39.5 45 45 0 0
24 3¥UARsNE - 34.7 0 0 46 47
#4 BEIBREBER
Tab. 4 Start-up data of motors
$E SRHLE/V 15341 3 5L 2 5341 4 4L
WA jaemibe 2% BIENV RRVA BNV B¥UA RENV BFVA RNV HERVA
J=Faiti] 38.8 39.0 0 0 0 0 0 0 0 0
Jaah
36.0 39.0 332 44 0 0 0 0
L 0 0
R
34.1 0 30. 44 31.0 4 0 0 0 0
3 A0 39 9 3
H/Es
339 36.2 30.9 44 31.0 43 0 334 45 0
4 43¥L
ik 339 34.1 30.9 44 31.0 43 30.9 44 31.2 45
2 L . . : . . .
£k
Zila! 38.6 38.6 0 0 0 0 0 0 0 0
S min J§
%5 BEHABRGERR
Tab. 5 Battery pack status when servo mecharisms start
— BafARYAES $2 £RARYWE S EREV 3 GEEERIEN
- B} RV shish FEFE/V (F£2%£3) (F2F3)
14 B A 2.8 1.9 4.74.7 90/87
2.1 4849 9389

24 LA 2.8
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Tab. 6  Test data of the 2nd long time discharge of battery packs

IRV 15 3440 25441 4 514l
A1 /s
LA ¢ MAH RV BRA BENV BIUA BENV RR/A BENV ERA
-10 38.6 38.6 0 0 0 0 0 0 0 0
20 337 33.8 314 43 314 41 31.3 42 31.3 45
200 335 33.5 30.6 42 30.7 41 30.5 42 30.7 45
420 33.2 33.2 30.3 42 30.5 39 30.1 42 30.2 45
450~590 36.3 36.1 0 0 0 0 0 0 0 0
F7 ERABONRKERAMRBREER
Tab. 7  Test data of the 4th long time discharge of battery packs
S L FR IV 15ML 35 25ML 4 5t
mt[E)/s

l# e 2% EMNAE HLE/V O BH/A BRE/V BRBUA WBENV O BF/A O BENV BRUA

-10 37.7 380 0 0 0 0 0 0 0 0
10 33.0 33.0 30.2 44 30.0 42 29.7 44 30.1 45

60 32.6 32,6 29.8 41 29.9 43 29.7 43 29.9 44
200 325 325 29.6 42 29.8 40 29.5 43 29.7 44
400 323 323 29.4 42 29.7 39 29.2 43 294 43
450~590 36.0 358 0 0 0 0 0 0 0 0
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