g15% F£11 g B it E N5 & M 20254% 1R
Vol.15 No.1 Intelligent Computer and Applications Jan. 2025

BROVIE, SR, ), 5. JET TCHBA MIBEZUK KOG G REELTHMBE[1]. B RETHSHL S B, 2025,15(1) :95-102.
DOI; 10. 20169/j. issn. 2095-2163. 250115

EF TCHBA B KX ABE A EAZRFIRAE

BOAM , x W, ¥ H', % B
(1 BINKZE BRIEEME, 5 550025; 2 HMNEBENERETATETHER ET, 550081 )

& Z: Jyf#y HBA(Honey Badger Algorithm, HBA) >R fi# L J) R G852 A 10 5 s DL B AR B e O | >R ik 45 R AR 8 452 )
AR SCHE R AR Rl E 51T Tent YR WL A P4 48 Pl | 2 1 T — Fh loadh 8 #5575 ( Tent map and Cauchy mutation
based Honey Badger Algorithm, TCHBA) , TCHBA 7E¥I MR ALFNHERT , 5 B) Tent TRIE BT SRS S A e S REVE ; A2 1 AC T BB
B AR AS S48l AL R R DR R IR R e I TR s LA, 1% TCHBA #EAT Uk R E0NK , 55 HBA ki T
T (Particle Swarm Optimization, PSO) (M3 Jy 225 B F 15 N 5 i P Ak 3812 ( Covariance Matrix Adaptation Evolution Strategy ,
CMA-ES) Flfii f1 /4683 (Whale Optimization Algorithm, WOA )4 FiA 8] B8 2 HEA T L 286 | 528045 - I6E T TCHBA &
A R AR . SR, 7E— MBS TEEEG6 AL 30 5 5 R G RIS /34T, 45 R W TCHBA S 7E % A Bk R
it — ARG ) () Z R IR G K B R G A BF L Rl R A RAFPERE

KB BPORKOLME— AL SFFIRREE SO BRI IRIEST; WP A2 R4 5h

FESES . TM734 XEFRERS: A XEHS: 2095-2163(2025)01-0095-08

Economic dispatch of a cascade hydro-wind-photovoltaic-storage
complementary system based on TCHBA
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2 Bijie Power Supply Bureau of Guizhou Power Grid Co. , Ltd, Bijie 550081, Guizhou, China)

Abstract; To solve the problems that HBA ( Honey Badger Algorithm, HBA) is easy to fall into local optimum and unstable
solution results when solving complex cases of power systems, this paper introduces Tent chaos mapping and Cauchy variation
perturbation for modification based on the original algorithm, and proposes an improved Honey Badger Algorithm ( Tent map and
Cauchy mutation based Honey Badger Algorithm, TCHBA). TCHBA is used to initialize the population with the help of the Tent
chaos mapping strategy in order to improve the population diversity. Further, in the iterative update phase, a Cauchy variation
perturbation is added so as to improve the global search capability and avoid getting trapped in a local optimum. TCHBA was tested
as a benchmark function with the help of HBA, Particle Swarm Optimization (PSO), Covariance Matrix Adaptation Evolution
Strategy (CMA-ES) and Whale Optimization Algorithm ( WOA ). The results validate the effectiveness and accuracy of the
proposed algorithm TCHBA. Finally, a modified IEEE 6—machine 30—node system is used to analyze the algorithm. The results
show that the TCHBA algorithm performs well in a multi—energy coupled power generation system economic dispatch that considers
the integrated output of cascade hydro—wind—photovoltaic—storage( CHWPS) .
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Fig. 1 Structure of two-layer optimal scheduling model
1.1 EERCAEER
1.1.1  HbreRk
RO B AR eR A 2R GE R B 7 25 0
/N, FIRAAF .

1 T
minFl = ?Z <Pnel,l - Pnel.ave)2 (1)
t=1

| F FoR RGN 7255 P, ot
I BER G0 L I (01 AT 5 P, L 3878 R GRS AN T
J3E JEL S0 P 4 7 7 - 24

Ftifar S HAE I B A A
Py, =P, —(1=-A,)P, +nP, , -7/,

r (2)

Prue = (X P /T

Hrb, P, FRRGAE ¢ BEBAIWIIR AT 5,
PR B FDER BEAEO ~ 1 Z )P, FRt
PRELIGTE ¢ ISP 4 1 D38 m, RO REPLZH 1Y 72
HLACR P, RN lRENLALAE ¢ BF BRI %y, &
INGEREMLAL AL RLR P, Fn B REDLALTE ¢ I BE
LT
1.1.2 R4

R g sy R RER D87 RE , A SCHE BB K R
HFE R ) A B AR Pl SRR OK LA X
HLALAL DGRALAL B LA, AR E R E 2,

LR A R R A i A 4 R SR A DL Y
I

1) /K ELALEL H S 28R

BARK F LA 2 ) 200K I 2R KR
ERAF, MTFAY



5513 BBk, 45, 3T TCHBA BFIBRZUKROGHEER A RFE L THRE 97
Ph; o < Ph,, < Ph, ., . <
1 1, max :I z Ap [P / 2 P
'Qh‘ g Q $ th,max <3) :,,:1 (8)
Vh, o < Vh,, < Vh,,, v .
AI: o *21 )\ N3 p t/zl Ppw,t g kpur,max
A H, AL, S A, MRERFEHE G TR,
ST 5) HLt fEBENLALIE T 23R
- Pt R L L 24 RO L2 24 4 5 T L
it SRAF AT 5
e Pru I WB,min = Wi,B = WB,max (9>
K EREHLLL 0<P <P
tﬁW] { sc,t ¢, max (10)
0 = Psd,t = P(l,max
. . HC L Wy W e S B2 G ERLAL AT 2504
e EB‘E‘:J:FBE;PQ max ‘Pd,r /\DIJ%%ZF{% méﬂﬁ 4 HTJ_
KL o3 i LI

B2 kRULfiE— kL mEs

Fig. 2 Hydro—Photovoltaic—Pumped power generation model
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Table 3 Parameters of cascade hydroelectric plants

HLAL S = AN KR FEEEKA/m XRER/108 m? HEIKAE/m Mo I E2E /108 m?
1 8.40 1 140 44.97 1 076 11.36
2 8.35 970 8. 64 936 3.74
3 8.40 837 1.69 822 1.01
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Table 4 Optimised scheduling results for each scenario
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Table 5 Results of different algorithms

F/ME/10° FRoRIE/10° HfE/10° Ji %
TCHBA  5.5385 5.802 3 5.7220  0.060 3
HBA 5.5757 6.113 0 5.7605  0.116 7
PSO 5.668 9 6.144 0 5.8281  0.2582
CMA-ES  5.6013 5.928 4 5.776 0  0.128 5
WOA 5.5773 5.9720 57482 0.1184
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Fig. 8 Convergence curves for all algorithms
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