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A simulation model for electrical power system in steel enterprise

HUANG Yin-xiang,SUN Yan-guang

(Hybrid Process Industrial Automation and Equipment Technique National Key Laboratory , Automation

Research and Design Institute of Metallurgical Industry, Beijing 100071 ,China)
Abstract: In order to suppress the growing trend of the proportion of energy volume consumed by the
iron and steel industry to the total national energy consumption, a research is carried out to build the
simulation models to analyse electrical power system in steel enterprise. The models include consump-
tion model, recycling model and conversion transmission model, which are built upon the principles of
material balance, energy balance and logical relations held in steel production processes and the data
collected at production sites of Shougang-Jingtang Iron and Steel United Co.,Ltd. The models are veri-
fied by investigating the output of the models under different operational status. The simulation shows
that the modeling work has achieved satisfactory result, and hence can be expected to become a com-
petent tool serving for energy saving purpose in steel enterprises.

Key words; iron and steel ; power system; simulation model of energy system

0 5IE “

HE BB B T 2008 HRMT H
K 863 iR T H (KRR A ol e ERE R R
GHFHRENAVRE, AXELFRT, 53 BAT
WMk T REFE S S EAEIRH AL FIZ 4 B [A)
B EAERTEREKAARREL AR
OB B S R, AT K RE IR U L R e B
o LR ER K RPN ERE. IR E
ZGELURBER T REH R DRGEREH A

WA B9 :2009-12-16 ; 4 2 A 29 H 39 :2010-07-21

ESTHA DR ESE AR L BRI (863 iH1l) (200844042901 )

REFVEF I &R A BE T, LR R
AR, RAYRSBEE, BHETETLTFR
YRR OL s RETR I 85 R G L BRI
ARURHREFRENEFREAR RAAKE
B TR RE IR0 B ; BE R BT R X i O
HARGMBEIR R R0 BEHT A A
P, AXEEMTEMKREFIRE R AR S
ROEREG RS HEALH AR TAT &
WEMALESEAE ST HEENSR,

EEWT AW (1984-) 8 UHRMA HLIHRE, TENBERGERLHR.



26 %2 8 FH i

234 %

1 BBER

HARGHERGERRY FEH 3 M TEUA
B A 7= T L T AR R AR RE SO R F el
Bt A TR RITES
A EA= TR Xt i B 7 R TH #E ; AR AR B8 [
M BARAREKRES BN AHE, B8 FET
BAEKERE (CDQ) F P RIER W (TRT) FH
R BEFRAEEBTERARNRSI(A
AR HPES) KRR, WRRERBEAKE
K, (CCPP) k=& el (CHP) MR &,
2 fiE&ER
2.1 EFIFBERER

EREEABKNBR T, HELEFETHF
T Z) i S TORE, R R 2 A =T
FHRERBHN(EMEE IR T ENREH
YR E RS ERY) BREFTFAERTER
FRITF.

Di] = [i] +x,[i] + - +x,[i] (1)
AP, D] hEFTRENZ | HEBEFERE,
kWehsx [i] ~x, ] ASMEFTHFMRE (&
b AKE Bl BRE B B 4k BOK T
AbFB e NS SR RH K45 (CAS M5 M5 5 5% .
g AEL AR A RES) R/
HMAFRE kW -h;n HEFTHFAREHRS

HTFEF S BERRZNETRKERF,
FiUAGERSG | h I—NEBRITE,

2.2 FARGEEDRER

ARAEBERIREEER CDQ REERHEM
TRTRERH, FW AR REEL —H iR #
BY, a R BognNE . F RKEEK, 5
— R, TTERMR BRI IR
ek Bt A, MY EtRBERATRE
Wk EH K BT, [BWIR A& ™ A # i & [E
KWREMAR; YTHAEBE/PTRKREHER
HMARE, B &= EMBBATHERE,
FATVHE bR I A A 1 R AR PR B [ AR
BHRNT:

0 R, <C;
E,=|P,  (R,-C)/a<P,<M, (2)
M; P;=M;

H#,C;=a, - Xy +ay Ky ¥y 0 Xy
AHE AR E kW h;j A RAREEEBR %
SR AEIRE k) ;C N5 J MR AR BEENK

B WA ERRRRE, ;PR HER S
B kW -h;a e RE, KI/KW -hs M, B j AR
BERMAKRENHIERBEFR(BRRVE),
kW-h;a, ~a, BE . KERROPEE K kg;xy;
~ 23 K IR R REEZR IR E  keo
2.3 BHERRHRER

e A AL L AU (U 35 CCPP & A R A
CHP R f5Hd,
2.3.1 CCPP BHi{&A

CCPP RS ZRENR KA RBFAE P M
YRR ERSOERSERER, =R RRNFR
ARE, HitESRR: i+ EER CCPP B
(B ESE/EPESE)MEREER, HES
i 018 B W] 4k CCPP [ R b a0 B P
BSAR, BB B S EANESRE, TR
CCPP A EZE IR AR, W6 2 /8 3 & 1
HrmmE KBS CCPP R AR Z M X R,
L 77K B K F CCPP i A # iy, CCPP fy & H
B CCPP R A& YT RE/INF CCPP £
AN, CCPP A B KT RE, Fet, it
BEpRASnBrRSOERE. RITELRY
HRLA R HIb R HR Ry CCPP IR TR INF

£=(by-0)/(a-b)

p=V/V,

H=bV, +b,V, +b,V,

S =a,s,

P=(b¢V, +b,V,-8)/axn,
0 H<0.5M

B=[C§ o>¢&,H>0.5M (3)
C/¢ p<¢ H>0.5M

0 H<0.5M

C:{(E’a/n, +8)/(b£+b,) P>M,H>0.5M

v, P<M,P<D,H>0.5M
0 H<0.5M

E:{M D>M,H>0.5M
D D<M, H>0.5M

LidA i, ¢ J CCPP B KR b, ~ b, B
B B S AME K/’ ;o S CCPP B/p
PMETRE, k50 K CCPP EKFRIRAELL;V, ~ V,
hE P RS KR, o H R 4 CCPP
ERIRRESHAE k)5S B CCPP AR,
ki; sy CCPP = )75 &, kg; P Jy CCPP Tl i
MR kW h;n, Jy CCPP R % ;B HE



AR

FRA, F RARDLE S RARRFARYRR 27

SRR, m* ;M J CCPP R, kW h;
CHEPESWE AR, m’ E %y CCPP LR &
B kW h;D B REHFRE, kW h,
2.3.2 CHP kiRl

CHP AR B & B BR A X SEHL, 7T (L4
HESE R B BEPRS URS TE%,
PERRETRE, HTELRR: NERED
WEHERRERRWHAE, 18 CHP T REl
EUAER YRNERB/DTURAOREEN, &
HENERFERE; YHNTREXTTENR
HEN, KR ETTRAERE], RN, TEMY
HEOVE TR EHETREN RSB ], @ CHP ™
EMRRAMEEE CHP SRXFENRE, HE
CHP Tt iRy, hMABEFR KR
AR E SRR BB TR RN E,
T BB R B P PSR &
fT1Hs LR 2R LA B b 2R A 5 S CHP BVBERY 5

BT,
B=
{O H'<b,V,n, +b,Vyn,
(H' =b,Vym, =b3Vimy) /b, /m, H' >b,Vym, + 55V,
c H'/b,/n, H <b,V,n,
h {V2 H' >b,V,m,
C.ou=
{(H'--Hw'rh—1(1:)/b4/'p')2 H -H,m, -la>0
0 H -H,n, -la<0
D D<P’
E' =
{P' D>P

IIIHHIUIIIIHII'

H =8 +E'«a 4)
H,=C,a
H, =bV, +b,V, +b,V,

, 0 D<P’
’{D-P' D>P
L=

0 H'<b, V)7,
{(H' =b,Vym,)/bs/my b, Vymy <H'b,Vym, +6,V;m,
Vs H'>b,V,m, +b3V;m,

P'=(H, -5)/a

S' =a,s, +a,s,
ERKX A, H' Jy CHP =4 R IR BT E 4
B, kI;n, 7 CHP MR % C,. A5 B ST iR
KR, kg H,, AT CHP [E YR SHAE K51
SMGH LR KW h;b, K3 HE R AME, K/m’ B
J CHP Lfr A& & kW -h; Py CHP WIHERI R M
B, kW-h; S5 CHP A ZRMRE K H,h
CHP Rei A B AR, W;C, 0 CHP R A H,
kW-h;L 4 CHP #{p S R, m’ 382,85 A
EARMMEERRHER ke
3 HR&R

FATLUEF=H 900 7 t B N ERELH
AP B R ERAAERRE
BRI ERARE LA, EUAR TR T4
PR REEME N REREREHEL, UER
LhriEr, FRES ARG R, R EBRHALL
RESHIMAE BASMNEEFEK T 1T EER R,
B 1 A sh S KR 1R 8

H1 AASERGTHRELHEERT
Fig 1 Real-time data display of power simulation system
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