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Research on Management Efficiency Optimization of HVDC
Power Supply System Based on Genetic Algorithm
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(1. State Grid Zhejiang Ningbo Fenghua Power Supply Company, Ningbo 315500, China; 2. School of Economics and
Management, Northeast Electric Power University, Jilin 132012, China)

Abstract: The power supply load of a high voltage direct current (HVDC) power supply system is prone to be
affected by signal interruption, which will result in the unstable operation of power supply system. To effectively
improve the management efficiency of power supply system, an optimization method for the management efficiency of
HVDC power supply system based on genetic algorithm is proposed. The optimization of management efficiency is
transformed into the problem of load distribution, and a load distribution control strategy of efficiency optimization is
adopted to reasonably distribute the load current in the HVDC power supply system. The genetic algorithm is used to
optimize the management efficiency of the HVDC power supply system, so as to optimize its management efficiency.
Experimental results show that the system management efficiency can be adjusted through the independent operation of
dual power supplies, thereby improving the efficiency of power supply system. In addition, the running time of this
method was maintained at 90—120 s, the optimization time was short, and the efficiency was high.
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Fig. 1 Efficiency-optimized load distribution principle for
HVDC power supply
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Fig. 2 One-dimensional chromosome coding

)RR

w LRI AL, DL @R ERARIR, A
WA TTIE , ARG (A, HAT LSRR
A ieh 2 IR T ) AR, 0 A A 7 1200 T I i 2 24
PR o FEMR/INE R AL S L I AR R 2 2
W, VEawitamhae gk, Gl i 0 46 1k R L
initializega SCIEE AT IH 1K

3)EFERAT:

A BB 7 N EIRRIRE TR BRI 54

T, IR — A, PR EZ R T AR
N, AR HARPREL £(NDTTR, He BEANARE N
JE T 7 LB 13 B (N)/Sf (NS (Ni) Ry o7 JE 1
SR, PREEATT A, JRHEH R RAS
IRBEEPRIIHER

4B S

B0 AR R H ACARA A AT BEATL I X
LXJGHER), FEHLECA 22 SO 2 Mg U, H
BT RS, R R EE (R BT AR A
X5 y—Fh AR R A S, 3 1 s S
B, Bl e, e U R AL
SCHEAT AR S A B AR S S T LA T S B Ry
SRS, (ERHAREE ZHE R 2R, 28
AR SR ABE R B s AT AR R, RO TR
&, MK H nonUnifMutate BREGHETT x 80728 45
1B, SRAX S EAEW A 300 arithXover PREGHTT
A SERAEN RS EIR IS, A5 s A AR
e 3 fiiR,

s Gl
N N HIREE i
TR A2 %L B A

| Wiemerkiee [« BIeREk I A |

WP RN R
AR T — AR

P BT — AR

TR >
i

B3 EEHEERE
Fig. 3 Fow chart of genetic algorithm
PRRE AL B PRI R, i
TREEHBCRIE 1 IAK Lo, Loy, Lo IZILZE
UCPRE, KA ARG BIACR S K (4 TR AT LA Ak
opy &R T B |



184 i, b

E 4 $23 %

maxn =max f({,,1,, 1, )=
z Ioi
max —= = max D 3
i Ioi i Io[ ( )
i=1 77,' (Ioi) i=1 771' (Ioi)

AR FAFRAX(3), 7RIS BRAESCR I
KRAEFRRRIFIA, B

max (1,1, -,1,)=max— [1"*‘;.
gbsz
[<I <I__ @)
S, -
A 1, N IR A R

T FVER 1 DT IBC H PSR A0 5 i Y HL A 2K
{ELs Toaa 3K B URAML F 2R 59 000 480 P U0 AT RUUME 5
i=12,--,n,

KR AR), i
max f (L, 1o, 1,,) =

1 load

n—1
n—1 I [load - Z [oi
I
= ’7[( Oi) 77[ [lload _zloij (5)
i=1

I .<I <I

mini oi max i

mml <Ilod Zl S]maxn

AT RS PR EAR 17 ey 43 BC ), AR
BERAEERIB BN VI (L, L5 Ly, ) = O, T
fEtk n—1 JCRRBCRIAG A ™, FRE n—-1 JCRR
KRB A DA BE S5 A RN T8 0 45, BV A B ok 15
Z IGO0 BUE G B 29 3R 2%
1, VUl DAL Gt AL L 25 oy B N R i e D 1
B, KRR

max

i=1,2-n-1

f] (01 020" "" 10(1771)):0

flz( ol? 02 : ]o(n—l)):O (6)
f]c(,,,,)( ol> 02’.”’10()1—1)):0
IR R RS -1 MR . REE RS

PRACR R n—1 DR AY, S48 n—1 D HL RS

Hrih RIS, Rk 1] = onlol,, . FIL,
LIk (6) el SR T 18 FE VLA R B
AL,

2 KB5S

B UEAR SO I B FHARCR 8 R LR
HEr R G SLE T G T R 208 s A
MRS S MR R R gy . BAHL. FREOR
L R AbEAST K 2 SRS, R HLIR
B bR 1A/ BH . Zbiitas s, Hb 2 4>
LR AT T 2 BBk, A b ik &
FN 2 BEBEZR 2y BRI B A8 AR B O S S
PHEA I, DAAR B e U i R e i 4
R, WE 4 PR,

e AL B BT

i i i iﬁm #
WS K HLBE I

ﬁﬁﬁﬂ‘ﬁﬂﬁ%&

HLIFREM | |
FLIR AR M2 |

SQ/J\lEEFﬁ 8 QUNHIH
4 BEERHERFEEN

Fig. 4 Simplified structure of HVDC power supply system

@4* XU IRB AT Y RGAE SR IR D)
FErP e 2 A IR 2 B B A, B AT LA
BERT RN, Wnl I Z 8ot imtih, 2 14
AR . R R B R SE . e
ARSCTTIE BV BIRCR IR, 2 R G0 2 IR
FRP T — BNt BEAT 2SR R gt 2
FL PSSR AE S AN R LTI O T ISR, it &R
w1 .

PEICCHR6] 75 I B E T D3R i ek S
T FISCHRR 7B S s s B L R GE 38 LA
ok, SASONEI T T Lk 1




1

F1 21T BEREERNAHEBREUEHIT LR
Tab. 1 Relationship between load current and efficiency
for two power modules
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