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Optimal Dispatching System of Time-Sharing Power Supply for
Electrolytic Zinc Process Based on Simulated Annealing Algorithm
GUI Weihua, WANG Yalin, YANG Chunhua and HUANG Taisong
(College of Information Engineering , Central South University of Technology * Changsha 410083, P. R. China}

Abstract: Acconding to time-sharing price counting policy of electric power, the relationships of current density and current
efficiency at different ratios of sulfuric acid and zinc are obtained through amalyzing process data of electrolytic zinc process
(EZP) ,and an optimization rmode] of time-sharing power supply dispatching system{ TPSDS} of EZP is established. An single-
loop simulated anneling algorithm with motation and variable searching spaces is proposed and applied to the TPSDS o obtain
optimal time-sharing power supply scheme. Industrial practical results show that the optimal dispatching system can greatly de-
crease the power consumption of EZP and increase the time-sharing profits.
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1 35[3(Introduction)
EEET, BRI ER— M RRERELR,
Frem & eSS AT EER RN s,
AR Y BOR  FETH I AR RN A B R B,
RAERREEE , T AR ARESER, R
FRBRREE4E = B ERRELRIENAR
SR BEAREE LRI, B ERfTE
IR A MEESEMA. I, 565 Bt i #
P M RS SRR A REHDE.
LR K W (SAAY R ET & B ER X HL
EBF) Metropolis B 301 i — FhEEML 8 R 3,
EHEE L FEARELREREMRE. T
EHRLESE, Tk SRR M, — e F 4R
EritthEEH B X BEEHFER TS B
SEHIE T SR T R S T L e, B B
DRI B 1 AR TR SRt A5 00 P T 2 B 1 0
5. R E TR SAA R BAST, H R E
AR AERR RS ARRER 8 H— TR
AR R E A BIEF AR K H Y YL

FRATEHRRL RS At LR, TR
RSERRA AT BNGEI N RA T EATIE
FEHRMRES AT LR ENSTTHEE .

2 SEFEAR S ATt AL 8E B (The optimiza-
tion model of time-sharing power supply of
electrolytic zinc process)

BT — AR T A AT B AR IE B
BRAEEMNART, AEFRRETSXNERB
B, SR e B AL LI £ X E R A
A BER, R A R B RLR REE .
SERT 15 8 s g et it AR R AR B

min.f=min(Ep,—xV,-xDHxSxt,-xn),

=l
Vi = dg + ﬂ-l.D;“,
4
quD;,ixt,-xnxq,-zconst,
(1)
™= bo+ b1 D+ b2 D b3 DY+ ba D,
Divin € Dy < Diin» D Y.
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Hrpp, A B BB (Go/ (kW-h)); V. OR
HAEEMERE(Y), V, 5D, X MB\E=BE
R R ER AP R R T REF R o
M a,; Dy, HHEREE (A/m?); S AR RETETMIE
Blm®) ;o HRMBIE () ; n HEAREAMEEG e b
SRS E,. 9 = 1.2202g/(A-h); :;,jb%iﬁi}&zﬁ
(%), 55 D, BXRRRELE TR B H ME
ZIR B 1R1G, A B MRS LT A R AR EHER AR 3
bi(j = 0.1, ,4), FIRIERAERKIEGHE, R
Wi=E TR RS/ R §iE N E S W TER R
1§ B 7 3 const BT RIZR (1); Do M
Do HEHBAFHBENESRBEE (A
m), A LA RITIE.

3 PCHEEAYEEISIE A % (Improved simulated

annealing algorithm)

3.1 334 A (Characteristics of algorithm)

B W Bk 3 R 3R B S R MO T A
FOWCSGR BE | R B A TR 8 37 e 3, RE R A 1k
FiFTFEBEE. X [SIRIEHNELLB AR, R
B KGR EF 5B kR m TR LHBREEDR
A —ERE LRETERMTENE g THS
(R Aot 3 B 5B 3 o R R W BGB F , R RB IR A7
RERPRREBRTREACERDMOER. 33
BLR K B RS RHTATA  FEE R Rk
RS, BV A R AR K BT
R EERABE LRETREETHRL /T
B TE RGN, 8 JOR BERE, BEHL™ £ M 4R
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MR ELL G, LB RS FRETH Y
FifmiEsErEH . ik, FXET XS] R UK
BLE K R B R R A S R R AR
il —F T RRENERR = R K ERETELLR
KA BEFERSR:

1) METYE| AT FRAIE, LR kB[R] KR —
ZWAW P, EREXFEEZHR. NREDYE
FREKWR TR RIE 0B R KBRS
) Tow B P, 15, MIRGBEZHE, TRAETH
R RS S

2) RGN, BAIFREERBUE AT,
TEAEZFROTEER L RIS, h it
—ERFENT KRB SHT IR Lk ELE 8
ZER—BIBKnE 7,38 %i8KRE T, B

B
Ty = aTy. (2)

MXE[SITE, FEFRAEYLME 2 58 kKR
BET BLELE, TR ARE T, X5HHBKEE T,
REIE M , B8 2B N4 468 OB B 2 5 K REBL™
AR e ARV, 16 B Bk o R SR AR A T B
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KRB AR RE IR UEE K MR
3.2 JEL R Realization steps of algorithm)

T nelinlzf(x) K2 RICILF R, 8 W B HGR
KBBLINTERER:

Step 1 HTEWMPRE L € B MWBIE KB
To, BB RKIE RO Ty, BB WA P, LI K
EWHSET e HH F(2D. B X = £, X, =
1% fuin = F(2"), k = 0.

Step 2 L EMEEH AN

n Ti/m
P(ZX I T) = ,
( I .E) ;l:[l 2m(| Z{r |+ Tg,)(m+l]/m

A P AP L RFENRYLNE. 2 = (24,28,
e ZEN T RSB R PGB, T, > 0554 — 1Rl
Pl g z*
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1), i =1,2,-,n.
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[-1,1] b5 9HHEEYLE R, sen(-) IFBE
B, T RYATEARE, m HEEREE . m = 1.7
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Step3 FPFAE—ATE[0,1] M5 B RBEHL
W HBEATEYRERY CMEET, TERZY
MR P,(Y 1 X5, T, B

F(X*) —f(}"‘)}
T: :
8 < P (Y X, T),ME X! = ¥, FW X!
=X, F XM HELEREETAMSEES
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Step 4 HEGERRE £, b R THE, DEE

A (2) M MGIEXRE T, BEHFRE.

PAY | X¥.T,) = min{l.exp
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Steps B AXY < fons MB X = X7,
fun = XN, BEAK L RHAHRE, WREEE,
Xon TEXERRAAAR , F N LS AR B TR R

Tiu = To/k™, k = 1,2,
AP, Ty R¥EB ARE, F BB ABE,n 5K
D —H FE-TFHNERE T, B
k=k+1, %% Sep2.
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3.3 NEXESHAYEHE (Selection of main param-

eters)

BRI ESHEE TRENERE, B2
RIEREREE ETXR(5], BT RKBRHEL
REE T AT LS HAREBE.

1) ¥IREE T, BB ARNERRE, £— 8
B EYGE TR AR REE, B AmEF, — R
HEX LIEEE - RERAGERE. @R T, =
10",n = 6 ~ 8. )

2) B¥ m ABAEEHEREEALAE -
WA, m AR A B a4 AR E/D, T m 0GR
KEfEE EREERR, BB m =2 ~ 4.

3) PR WA P, REEERETHBL R
BB EIRERL. LB ENE T, oEHE,
—f2H P, = 0.001 ~ 0.05, P, L/PMALETH
il THRE, T RIER LY P, T AR ERE
LR TRESSEABREFRAS.

4) GHRTRAS ThEREZESHBRARER
TRERAE, —8 T = 0.3 ~ 0.7 T,

S) BB AXBERETH . —RESTHm S
B, R A Bt [E] m YOT RO K FRIGRE
R .

3.4 {5 (Simulation)

X EE (B R 3 IR A A SOk [ 5] 2
LR A FEH T IR R To = 107,m =3,
B To = 2000,P, = 0.025,7 = 0.4T .0 =
10°, M1 RR (EBE ML= 4. B 1| PO 2 MAHAfE DY =
[279.462,491,531] BEE R ik I LA EBE D,
Dy TR .
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IR T AR H R B R S 3R A L LF
FOTESHT 0 RTR, XREFENE 1 s &
Ak 2000 Yok B FREEF A, N AR 5%
W 5 2R L6 Ak JE 28 1k R BT 7R M- B A o i
BW B BT, L) 30 Db Sk B R TE A
g R P ded it

A1 FAEMNE X HEFRMR

Table 1 Performance comparison of two SAAs
*[s]8 A 3CH
o At HEGBAHE  REUEAHE
PR/ EHRR KB TR kbt
B ORE BB R
3.2 430 638.6 4 454 .4 0
3.2 450 8771.5 3 582.4 o
36 430 692.3 4 519.3 o
36 450 921.6 4 667 .8 1
B2 1 T, A SCHR PR K B RE R
EEA IR TRETTRNER:

4 B4R ( Application results)

A R M At e AR AL R BE B B T s
RATFak gamdens hamEl 22 %
S O O (U BT R B R YRS T T
BT+ BENEIRE.
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