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Efficient Energy System Management and Control Technology
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(Shanghai Institute of Space Power-Sources, Shanghai 200245, China)

Abstract: Energy system is one of the key technologies of aircraft. The performance of energy system has an
important impact on the normal flight of aircraft and the realization of scheduled missions. Aiming at the management
demands of high-power aircraft for distributed circular energy system, in this paper, a study on the management and
control technology of high-efficiency energy system is carried out. A hierarchical echelon control strategy, which
integrates step-by-step voltage regulation control, current limiting charging control, constant current output control,
and maximum power point tracking (MPPT) control, is proposed to realize the global optimal control of distributed
system and the power optimization scheduling of aircraft energy. The developed power control unit (PCU) is equipped
with a 234-328 V high-voltage bus with a rated power of 15 kW, a circuit efficiency of more than 97% , and a power
density of over 750 W/kg. Relying on the distributed architecture, the PCU adopts the hierarchical control strategy to
verify the correctness and effectiveness of the management and control technology of high-efficiency energy system.
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Fig.1 Overall scheme of distributed energy system
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Fig.2 Block diagram of hierarchical control strategy



o5 37 & 2020 4EH5 2 1) R

SRR LRR IR R A S R HOR 149

2.1 MPPT#3

REVE R Gi /e MPPT B T A7 76 P A TAEAIRES
1) MPPT i & i 2 s s B X DB BT, K
BH 5 S5 K 4 HE T 238 R 671 3 L /DN 970 380RT &5 e
Fo R IR M TR, RS A MPPT 78 s i X
IR AT F8 AT MPPT BRIk 45, K BH HL e B T4
E B R ) 2 50, K BH H v B 4 1 4 3 £ 4R 2,
AREER N EHRMHTE . 2) MPPT iR E: E b
R . R B, A PH I G i RN T B
R SR B H B R R S 4 [ Sy £ R 4R 4L
A RPN AL T MPPT BREOIR S, R 2SR
F B L Tt 2 R A 7 b T R, R B it AR R SRR
RS L EBACIRE T, RRUR G FL A8 1 T /E 7
MPPT #3, A BE IR 5 ek A4 i i %0

AR SCR A A W Sh A S MPPT S8k 5 %8, 3
Bl AR B e 2 B BRI R AR R

Vmpptﬁref

—}
Viern |

_________________________________________

HEE S N VIR 243 B A5 5 (15 H R 15 5 42
N 0.97 VXA He 2 w5 1Y, A S A A
A A, FOt 2 ) I — /N A 1) — R A (R T
OB W 1 e K Py 56 i), BRIV H s HL R 08 72 A A A K
BH B4 A9 A o) i DR B 38 B T, TR, 28 0 MO
P, RGP R B B K3 0

BT U R A0 B AR AR SRy T MPPT
SRV B H B T e S 3 H T L R AT B A Bl 2 O
RSB G B, MPPT 3 i % A 35 5 AL T
Yol v B% (N1) | H i 20 3 H B (N2) & A i %
(N3) .22 55 4 1 H % (N4) (P13 75 L % (Proportion-
al Integral Controller) (N5) , W& 3 i~ . EH,V,
SRy IR B VRt I R T A SR AL, 1, R O B R it U
AR SR A (B L 1, by 0 2388 7 fl % 1) P R AL, Vi N
H G 2l H B B i L Vo H I I Bl H B Y
HRAEL Vo o 3 SR A2 T HL S8 1) 0 L

3 MPPTH LR
Fig.3 MPPT algorithm circuit

S48 HE Sh 1 17 B RT S R R A G R R
25 5y A4 i i ke S

REUR R GEAE — & 4518 T /] N MPPT #8225 4
R A 3R TAERE 1) Rk Zk vp Rk 305 8 (B,
RE VR 2R G0 5% o0 320 G R T s A =X, IR ) 72 Pl H R A
HLIE 5 2) M BELR i ik B EH I REVR R G e h
30 i b A X, BRI 53) Y
BELR 5 B A R Y 22, B T R R O (R B R

{ELIN , RE U 2R G2 5% J RO o AL BE X, BRI S8 L LI

22 BRHPAEEHER

AE U5 B AR T R B 1 5 AR R 2 T R
2T T ZR AT A E L BRI A 5 E bk
R ENE AR o — &R SE F R B BTAR /N (2 W
g% ), g VR AT R AR S R VORE RE S L L RV,
s 2



AR (R e 30)

150 AEROSPACE SHANGHAI(CHINESE & ENGLISH) o5 37 & 2020 4EE 2 1
(Vi—V,)/R=I (D AR 1/10) &4 o R 24 A s f F i T,

A AR . — R AE IR A B L B E Tk 7T
R, BV 8 — A i U TR A, 5 VL R AR
Vit FEHL LI DA RE 12 0/

TN g or o fhfEHi
w0 A
1 2

B4 REEESSERHMERTIEE
Fig.4 Schematic diagram of energy manager and battery

connection
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Fig.5 Flow chart of step by step voltage regulation control
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Fig.6 Block diagram of current limiting charging control
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Fig.7 Block diagram of constant current output control
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