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Research and application of multi-view energy model architecture for iron and steel enterprises
QIAQFei, ZHU Jun*, LI Li
(School of Electronics and Information Engineering, Tongji University, Shanghai 201804, China)

Abstract; To achieve informative integration, functional integration and logical integration of energy system, an Ar-
chitecture of Multi-view Energy Model (AMEM) was proposed aiming at the limitations of existing energy model. It
was a set of models and methods which included formal representation of Data Views (DV), Production Process
Views (PPV) and Brunch Plant Views (BPV), and hierarchy formalization of PPV and BPV. Multi-view correlation
was proposed to integrate all energy models, and the conditions were proposed to keep the consistency of multi-
views. Based on AMEM, multi-view modeling approaches were proposed, and DV, PPV, BPV in AMEM were re-
alized by different modeling approaches. Based on AMEM and proposed modeling approaches, a multi-view energy
information system of some large steel enterprise was created to verify the effectiveness of proposed method, which
provided the decision support for system energy conservation,

Key words: iron and steel enterprises; energy system; multi-view model; integration; system energy conservation

0 2= A%, 35 il HAE XU B BB 7T
WA B BB AR BB S AT RER A TF
MM 2 EREFREEEMP N, BRE  WERARMREVEREAR. HPREVERRHASA.
R, KRB S IR+ = EESBESAVERAEFNEANEE, ERETR
AR ARE BB XEKR. BERKEL  ARNA REWSAE RS, 555 Rl RE
EU RSB ORI BT, WARRE WRERR AR, BEAAN L Z RN ERR, FIRE

U F8 H BA: 2014-01-02;; 48 1T H #A: 2014-04-21, Received 02 Jan. 2014 ;accepted 21 Apr. 2014.

ESTH:EXAANZEST L RETE (61273046); X A AN ZE S E AR B B (61034004); HRM KX HEITHEBHH B
(2012BAF10B05) ; ZR48 SR = M B AR BIBTHLRIBI 45 9% By B (09020203014) 5 ¥ T E & AL % BY I H (B0o4) . Foundation
items: Project supported by the National Natural Science Foundation, China(No. 61273046,61034004), the National Key Technology
R&.D Program, China(No. 2012BAF10B05), the Technology Innovation Planning Research Foundation of Iron and Steel Industry in
Anhui Province, China(No, 09020203014), and the Construction Projects of Key Disciplines in Shanghai, China(No. B004).

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

533

Ir 3k . MGl YR R AR R SHBTT S5 M 759

B BB, E L RRIR R R A FIEEL, E T
AU T B R B T AR, SE Bl BB YR A 7
FEAEAEAL. AL, H, BRIRREHNAFIEE
FEREAIR ARGV AR ARG . WMkl A
FERLRIT] Jp oRAE T BURI LA R =28,
R EY W] SRR Al BEFEIR T A REIRE W IR DL
PR AT AR, BRI E I Sankey &R FHEX
LR, HEZ M EKMRMEAIR &
FEHEUKF . RENIE A RBIR B9 A B, BT BRIP4,
Xt &A= BT P BRIR SLHEATH IR 5 T Sankey
BIRT R8P4, B T YRR 18 , R RER
R R . TR R XNk Al TR LB B
VRGE FPROLHEAT HLBE oA RO BRI , 229 (IR 77 85
G ep DT e -po TR AT HAERY He
MR RA N T 2 MRS, BRI L
FREO Ty BEFERX P IS R R AR Xk 4R RE R A BT
FATRevs 7107, B GU & Fh AR P AR A &R 0 3 B
FERZ M B AT, L R HEAT REFETIN L B A RS
W%, PR R AT T A TR ) R BRAY ) 2L, Al
AT IR 7 o, B E B AT AR RS, 75 B
WA = s T A B A  BRFER N R R B J 1
T £ 7 2 Hoit A i 280 4 b 88 I8 4> B &
R T Al 240 RRIR 3 PR T 4

MWW BB ARZR—NERRE, B bl
ML 2 BERAERSE. CAMBEEM
REMLIEIFN Sankey B4, REAS ST REIRAY A3 1 L 22
T REVR-FA 3 41~ 2 7= BTG Y A BB R DL BEAT 1 38
URETRE LAY TR TR, A
BERUFILAAR R AT X 45 R 1 e SR 217 A A 4L
BRAEILE—, FERBRTFANL KRR
O, LA RBEIR WD . TP A1 L) Z IR SRR B
B IO LB R . B TR BRI R
o, A RUE — R BRI R R TE .
NEREREBANRETRE, HFEANRMLR
REMIEE. X8 )% %l —HREBRHEE .
MFEBSERBER RER — R R R, 1
H— & AU RORN e 5K 2R BT TR U2 IR AE — A2 B9
REMRARGEAL. Dy, A SCHR H — Mk Aol REFE
AR R, R REIR R & KE R BB IR
DR R A NP PR P D BB T AR A

1 sRKeA SRNERRERFERGN
RGN RN RG CREWE N S &R

SR &R A i B A L B R R R R O
B, AR R M Hr gk ik 5 BEIR
ARG, BEEHRA VM AA SR MBESFRER, X
FRREFE T AN OLAL , SRR G R, ASUIE KAl
ERERE R RS IR A LM (Architecture of Inte-
grated Information System, ARIS)US161 #8444~
kA 210 REFEALEL {& R 454 (Architecture of
Multi-view Energy Model for iron and steel enter-
prise, AMEMD, Il 1 7.

THIE

ST e

EE i
n JLER %
i 5 R — BOPE A 1 ksl FAR

1 1

: INZuman :
" e n
BEIR 4 =M/4
TR | B B |5
(I pryenen B el
STk
Tt

B gl 2 B REFERR T A R 4540

AMEM E—#H AU R BRI R KA
775 T B S AL G L 2 SRR 2 UL ] R B A 7 2 B
46, TUEBAREE AL ERE AL S 0E
RERAN— B RIE R B 2R R T

WAEBR CFEBERE. TFREMS
TR . BEERE RN RRIR R E AR
TLRF B R BT BB i 15 B, 9 AP 2
R AR SO, R AP L B 22 s TP HLIEl
NI ARG REIR R4, RO E 4R B
O, MR RELEE R 2 BN B E
R FITEEEFER I, RSN BBR AR LR — 4
HEME

D ERBAA RETEAMEG H T #Hgkdl
REMR R AR SR B 1 U T , 1 )2 T AL AL
mIE R T DA 2T BB B5 , LA R
THFZEEETRR T ZENET XA,

AMEM WHREE XA MERE R LEL T &
AR L REIREL, (BT RAE B Rt A — B
B R AR A ZABE R B TR R H R
RERER B A M RE G — A — B, SR
REFERREY F B AR, — Bt 2 O WL TR 4R LR 55
9 » 8 A PR [ — Bt i UL R 2K TR — B AR A LA

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

760 IHRHERHERSE

218

Fe— Bt A0 S HEAL R » FRAIE £R B 2 U B Y
HAME A

1.1 #MERAL

1.1.1 H¥EAHE

WA BETR RGIS BB R HOKEREIR,
BT BB ST, U REL RESETR BiiE
ME AL AR BRREF T EEHER,
BPREIR. LY 2] FHEHER . EIUEiE 2
By R BERS MR R ER ., TEA LR
B L] ’iEle#R.

(DREIE e= (e, A) . HH:ep HBRBIRIRIR;
A={a1,az,5a, ), n=1 HZRBBHBHES, £
BEORRRIRA R BB R RS,

IR w=(Wn A, Wy » Wanter ) o FeF :wpH
TR A= {a1,a25 s am ) s m=1 AR TFHRE
HES, BRFEAR TR RO A BIREFE. TN T 58
#& D7 R BRI RERE L BEFEARATESE s wo N IZ L PR |
BIRF Wade = {waswa s = we ) HZLFH T E
ITHFESR.

R p=PpsAs Pps Puer) o« FeHT: po A5
A= {a1 a2, a: ), 21 RZRT HIEHE
B BB E RN ABIRERE. T B R IGEEFRE
Fipo HZAT W ERDT 5 Puier = {Pirs Dizs s
P ) HER T ER £46.

1.1.2 TAHE

Wk BBIR R b KA B g Bk R
MEREETR . 1M ETFXEEETFIF B
BEAYBHE &L s E 78 R A B TE Bids
SERMEBRAR. TFRBEALE X TFMEE
B FRU R TR faT ZRZEEX R,
# TFOE, /] AR RNk RRIR R
EFERAR. TEAHTFRENESHR,

HAEAHBBENER: 7= Gp,A), Hi:mph
%EE’FZTﬁRaA: {al y Q2" Q; } aj>1 ﬁﬁ%ﬂﬂ E‘J}E
HES.

THFAEERE R S, =W,E,P,F), K.
W= {w s, w, ) AR LIFHER;E= e,
ey sen ) NITARRIRMES s P={p1sp2s D2} A
AR HWESE; FCWXE)UEXW)U WX
PYUPXW)U(EXE), B, (WXE) U((EXW)
FARLFMBBRZ BIRHEFAEM L RR, (WXP)
UPXWORARLFM LT ZRKESHgEs
KR, EXE FRBHEZFFEHLXR.

1.1.3 4T A8

WG BR ARG G T IINAREW,
43T BB LR Al A= 7= 30 B R Stk 5 68
TRRITHFERA ™ H X R R RBFE R0, N R L1
B8 R AR RRFE R0, X T LB BB IR A
REVRETHVE, E3xa0] RE, 0 LIS
REEIRTESY) ZEMRBIR . THESA 2] HE
HITE AR .

S REERt N .S, =E,P,F), . E=
{ersers = sen) NITARBIRIIER; P={p1s P2y
e TR R WES;FC(PXE)UEXP)UE
XE),(PXE)U(EXP)ZFRmR4y] MBBIRZ B H
FEFI= MR R EXE IR Z R BB H LR .
1.2 BREAWL

AMEM BARIBRE iR T ekl feIR R4
A [E) S ) U TG , TJE W2 AMEM 4 ) 2 2K, 3
TFLFREMG T RE, 2 5EHABER. THEHR
B EETFREMTELRRE; 2] 9E 5
ALEEST RERT RS .

L.2.1 TAAEERYXL

X‘J‘TI}% w=(wp 7A7wup » Winder) » ﬁ%?ﬁ%ﬁ
AT -

TR FH w0 MWELFRETELRF
B, BRI HTFRE, S w'<w, 58 2; BN
ZLFEA L THELFARE, BLE]R 7.

H®2 FTHAFHRERE, Bl TF .

$B/3 MWXEUEXW FHELF o
THAEA H B BEIR, FHE T /BRI 4rHImE i

$R4 M EXEHHERR 3 ELNEERZ
VB ) 2 4 8 o » 7 BB R I I A

$BS MAWXPHHESTHF o HEKH
2T
H|6 W T w FIEH AR IR . B A K 4
T HRIRR M BRI AN E R AT
pLTE

$BT B Waia >, WX T w, 4w <w,
LR 2,

BB, B Wt =D > MIFT w; € Witer 12> W <
Wi » Wnder < Wander — W5 | » Fe R 2,

’:'ZEE 9 wunder:g7igﬂj °
1.2.2 7 AEERYIA

Xﬂ‘ﬂ:ﬁ}_‘ = (PID JA, Duwp>s punder) ’ ﬁ%ﬁ'f’tﬁ
ﬂﬁn—F:

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

533

Ir 3k . MGl YR R AR R SHBTT S5 M 761

TR F P =S MNERT RETERT
R, B H AT REL S o <p, BEE 2, /N
& BA L THEST REL, %P6,

$|2 FTAFHRERE, EHST o .

$B3 W(PXE)UEXP)HHEN o'
FERIF RO RRIR, IEFE ST o B B

HR4 MNEXEHHESR I EHWEBRZ
V) ) e e B o ZE BB VR IR

$|S Ko o MEH KRB B REE
R T A HITER.

FBE & puea ™D, MK p, % p'<p, 5
S92,

FBT B Pt D I 5, € putecs S '
Dis Punter < Duntes— {0i ) FE IR 2,

TBS pue—0,BH.

1.3 ZHEXEX

AMEM WREE R BERIERIES T £
Ny BRI, BR LB, TR E
ARERER B KRGS . WL RER RS H R
HIR R, REERE HITER. MEREERZ
B AL ZRE E TR LHRRKE, ¥
BENREG—A— AR, ZUERBFEEEN A
BRATER LRI AE 2 ey B8 KE, i LIE
i, THRRE R T &0, REREEBRREL.

TIFER. o) TR fE ) LER. RElRTR

B2 FAE RS

WO FAEE S REH KB

BT LFRETEE2) TR, REE
HARLEY 3] TEER RERER .

(2) L LB b HIEAL B 8 X Bk

THARETE TR TGRS LR
PR B SR, B R R BB T
FOLE. [, T E & TLR X R B MR

BIERE,

BT AESHEAE KT

ST REH 4T TR RRIEITTR 2R A
Y SR, SR L P R SRR B T 4T R, (RIS
ST REEZ TR XA B O EYIERE .

WOEELFREFRTELFILEK XK

FETHRFAEM TRFITE 5 TR RBIETTE
EHFATELIFRBESELTTENES:; LELF
HE G ER B R HR R T B TR X R R
HISEA B,

G LES ) MBFTELT WLE G AR

EEATRERS) TR ETREEHITA T
BLIFREERTRNES: LEST EHITRE
BHERENN T BT BN B EA T,
1.4 —ERIE

AMEM WRETR X BRI T &
o3 B2 AR, Z R CER SE B T R A B
BT 2B REFEE R B K K H B W M, RE
) R ERGE £ R 2%, (B T AR IE VR B — B, —
R ERRIE T A FREEH RIS R —3
B, R — B R — MR B R R EE AN,
—FHHEECERANFTE: OF FRERRZ A
—E; @ L F R AL Al — B

(DAL B B — 280

PR e —BeEtR 92 AMEM # T 5 0L Fi 43
TR 53 B R B R ARE— B, A, R
ARPFEF AL TSN

TRRERG E ST R T L
EREPE A, W RA S EETRET R, M BT
BRI L,

) E &8 —5H

BT LFREMS AR ERA, X TFTEL
FARAE—FHER. RANLEELR, BILH w
B Wnder 7= » 75 B AT — BRI

DE#— 54

MLF w3 W7D, W TP w BZ 58—
PR

(1—a) 'U {e|(w;,e) EWXE,e€CE})=/{e|

(w,e) EWXE,e€E};
(1—b)weU {e|(e,w;) EEXW,e€E}={e |

i S ®under

(e,w)eEXW,eEE};
d—o eU {p|(prw)EPXW,pEP}={p

;& Wunder

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

762 IHRHERHERSE

218

| (p,w)EPXW,pE P},

AL & ok L i

W w s e =SB LT wE ;] B
HhHwea, WLF wHWHE—ELEHBRH.:

E W;°a; =W °Gj,

5TRREZEM, 7] E KRR —2 ik d
AFEBE— B E— 3, (R E, AR
i,

(3)— Foh: E ML)

SARAE— B L A A1 9 320, I T —
DL .

D# gk EEEDTRP, R -
LT B BABERAE , 40 O AR UE W P ] — B0 10 )
B SEHtE » A SRR T L b e R SR L
REXHEATER.

D BRAAE TEEEISRY, BYER—
BB A, 3 IR — B A R b T R 2, N7
AT REEET G, S TR RE#T0
E Rl — B AR R — B, BT — 3
PR

DiwEAA BEIBRPRTEE RGRTE
ARE R — B TR . A DLRIT LR B
)R I R 2 AL B AR AT — B .

1.5 AMEM M RS aERI

Mgl RETREMBEERES L, BE
RERAFSH P FEILUG A LK. E/MEHEM
FERE = FEIRE. EA KAk sEFEAL A
IR DA B BE YR R0 B X B8 T B8, T AMEM
B 2275 T 2 R A 4k BE VR 0 B X B T R,
BT

DIZEEER T REAGERETER

PR A B BRI IR AR R R FE A&
BB G —H 2R REFEEBIAEZE b BB IR 0 1Y
WHETEE MUK B RS HT2mY B,

) e A, ALK 2 B o 8k

FF AMEM, WP ER YR .0 B £ 2 LR BB VRS
HIREE MBI Z R BRI BIAE SR P, I TP RBAE
HEREMEA ¥ R AR, KPP ad&K
RERIHAEA = HE B LR ES YA LT R
BT #RE . PIRBERE AT & ThReR AR
A T DAL SR S B T BE

OFBRER, BT RAEE

—J5TH, BT AMEM £ #H & K5 BT 4 F
R R E e 2 R BREE SR 5 — O, B
F AMEM Ky 2 YLIE REFERRBLRE 0 2k Aok BE VR R 48
FHERLF BBIR. 0] REXRHAT T ERE
1B, PR E R T BB, R R TR
ERBTSTR L T S0fr, X BT R AV BT HE W A
T BE IR 0 P R R D RE
1.6 AMEM 5CFRERERMXER

T AMEM K 200 REFEAR BY £ U 2k folk
BIRARTHSRTF BB 0T RHXRKER
BHEEBMEEFE R, WA R AL T REB R
BRI, AR REFAR AT 2 O 1
BRI R B AR R =28, AMEM 5 =23k

BAIZ R RA0E 3 Fis.

| ZumareB kRS e |

B3 AMEMY5 OV BEFERRALRY G R

AMEM E—#H MU R MRS BBIR R ER
AE T TR G 22 Z IR 2 R AR B 05 2k
HR A, EE TR R G5 T B L Rl B R R
B, RN R AR R AR, KBRS RE
R T ZA

£ AMEM 183 T, AT XHN gkl B BETR R 42
BEAT R R A2, A DL L REIR R &K
R RMIhER, R RRIRAR LT REIR. LF .0 ZH
MR REERR, BBl R BERY, STy
JRREMR L MEEETh AR, R, 22T AMEM K4
Bl R RUME T I A KB RE RS E
75 T H AT LA B AT R A (AU R R R, 4
REFETT AN BERETRIN R . XL A B 4RE B
HEE BT AT AR RE T RE T
HRMSE.

2 ETF AMEM ikl gt iR R @

2.1 BEVEZEE
BMASEREXE B A, SR RE
% HEH FRRZ P. P. S. Chen 2 59 S 3¢ REHY
(entity-relationship model) . ZHFER E-R B H
RS A S A, ER ERMAT R ALK

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

533

Ir 3k . MGl YR R AR R SHBTT S5 M 763

BURMEMBKAN T, Hd: OARBERER R
N ERREAE LKL OB AR RN, A
T ) R -5 MR Y SE R RO s OBk R TR
Fza, BV ENEHEKR A, AT HAL A58 X
S e R L R, R B AE JO M) M AR BBk R KA
1:1,1:n8m: n,

T ERE, Mgkl IR R G LSRG
B IR XEANERZ B RARESR, H E
R MK 4 fin. Ho, BBIRF LR (BEIRFI ) 15
FEHAN= XA EXNERXRR, MLFMGT
FEECSMHEITHHXR, S H_R—XNEME
X —2E, BRIRZ RIAFTEE B X R, I #HF. X

THRANBHENER LR,
!
[ 1]
i e |- @

A 4
¥
\_[
A

B4 Nl REIE R SEERE

®1 IFEXRORESR
KRB WAEES R

TR R AR L.
B BRLF T e S

TRA BRE AR, =R,
i R LF B FH= B ST S

A4 BBRA A AR F AR,
W R BT NER ST ENS

B % BRIRA AR R, BRI
i BRI B FH= B ST S

as TES il)?zxﬁl—z‘ﬁﬁééﬁﬁﬁ(ﬁﬂ?ﬂ0§
N

TRE. AT B GAFXREB@EHLIR
™)
Bm SBE.SBE SRS LBRE A

s IR

2.2 IFHBEMS T HEEER
TP A 7= SR B A B 2 A ek BB TR
RGEMHR. TENLFREEETE . ERL .5

H AR B 43 A R T 1
OEELE
THRFAEAESERE. RS =XEEnE,
HEEZRNE 5 FimR,
(1) (=) &
s ITIFMEREETER
(2 EBZ

ERL TR M EREANTL R ERR W .
Ieq 2 4 2 FH T ot B VR 2 B B e BB IR L T BB
B B b 2 TP R AT ek, k3 i AUR BB IR B i 3
o TE ERL R TN LEMaT #7EE. H
LM HEERRE TP RE S50 HESCEK
#ar, RS UME LRI K.

(DR

Bt o R K Rl A= 7 b BRIR I IR Sh 23R, 2
TENRFF B b JRAT B o L PR B el DA% LT B e Y
i, HEFERAIW0E 6 PR .

O O O

L I i
6 AU VLR

Do S5 TR AUHAE—FRRIRE , 2K
& TP AXEN—Fp RE IR , I B 27

DAy SR TIFHHEASHREIREk—
AW, BE TP 7= L BE IR i, F AT B
T

D&Y YRETFAHZHEERT LML,
By b 20— R IR 8B4 I, BE TP A
DAY= A ZFPERIR, (B 22 Ay A Hoep — i, LR 3%
HERN.

DEFR%Y YRETLFAZHERTLUEM,
B R REEREH T — oA B A = i, BRE TP W LA™
A AP REIR (R Ry A i —Fbi , B B
T

3 ROIHFR

T AMEM HUH B  gR 4ol BE IR R AT AR
Tk BH T REEIT R TR KRB ZHE
REFEfEEARZE. T4 i L HLRI A4 UL R i it

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

764 IHRHERHERSE

218

B, B T4 A S TR RE 2, A EAER .

DO THFAE

ETF T RESTEE T, e M EA TR
REWNE 7a . HE 7 890 OfL TR IHFELE
B AP ER GRS ER . SR Tl
FK KBS ESMESR: OFMHFERIRH
TR QAT HreA Al Al
BT AR EPESZEER; Q&R ™ H AR IR i 3F
TR EE OB TR T B2EAELA A
M X R A .

i wk
a AL THRE

s e e g B e e R

i ) i i 3 L
. Gt e e
| wl e FinTo AT g e s R g )

b TRETFME-FELefE

L i’ e L

~~~~~~~~~~~~~~~~~~

¢ TRIFUE-HiErLE
K7 RERERBEEVEMTFRERLTELFIE

BT RER T E LR RE (B s
O mE 7b ME 7c . FRHRIL, fe
BRI AR IR B ZE R AL TH AR RE TR, AL
SRR H RS AL R BBIRT . B
Ry RN T AR IR A & 7R AR L TH AR HY BE TR
T, B BE IR A A R AR B BB IR P . [F]
i, BRAL R R 2R ERN ST BEIEAL
I 2: 057 B SR WA ol W= R e s

WF BT ERE R EE— 3, B A&, 7
IS EIEFER PRSI B VB PER R PER . Tk
K K ok R4 SRS AAE K, A R
EHERS A ERET MR EPES BRYH
REE—E, RA ST EHE —BHEER, B
6 840+1 4 6 841, 5 FEME P 1 AHHE%, L%
EUTHFAENEREA—B FEHT AT
Y B IE =R IR, HEE AR E — .

Q¥ FENH

Z T H08E R ST B i Al B B LR
£H3 T LFAEMS) RES. B8 AN btk
THFAE, AWM EIERE . B 9 BB,
AFEH "R EAB M, BIE 9a B iR KRR SfE B
&l 9b B TR SR B, » A HE “ B A A ST AR Y
KRB, A 9c PHIREIREKIEB. B 9d HpT
ANAEFEEMERNED.

B8 SRR REIE R SR TP R A A

d ILfERED

c REMER
F9 FREMEGMIEEIR RS HIE A
4 HFRIE

AT X B Al BRVR R A 917 BN B R
R, R ZET AMEM B0 8k ol 2598 AR 5 35
S L RETTR R 2 T B TR B A B R L A
TR, FF o T MR B R, BiiE
TR B Rl S 0E E BEAEAR B Rt

TS HEREYRBRAR I BRIR R SRR SR B BT
LUR B, TP OB Aoy LI R ek T T o0
JFIREIRZ IR B2 48 5K R 5 72 TP WL I 52 L B3R
BB, AR BB E BT LU A& FF L7 Ak
FEHRERMER, MRKE RS H T 5 RBIRAE XK

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

533

Ir 3k . MGl YR R AR R SHBTT S5 M 765

HATHFEMT ;s AT HE R B ER
B, #AME BB F BT AR 2 4 Fh BE VR P-4
FHHER, TREKE R4 H T 5 RBIRM R HAl
TS . W REUE GEFERE A LI SE AR IR &
FHEBER T BRRR P OIS A MR TR, £
FCRHE B R H SRR D68  REFE AT
MUFRETERRITE. ETZURRREERLA,
FIFASEE IR 37 B BT TR RRFE TN . B F TP 4R
BRIBEFEILAL AR T — BRI T I .

B 3k

[1] LIU Z, GUAN D B, CRAWFORD-BROWN D, et al. A low-
carbon road map for China[J]. Nature, 2013, 500 (7461):
143-145.

[2] DING Yi, WANG Weidong, SHI Deming, et al. Discussion of
the position and method of sSystematic energy conservation in
enterprise economy works[J]. China Metallurgy,2010,20(8):
48-52(in Chinese). [T &, EEA, HEH, . RLRET
BERE S EFETTRMBAERSZHERZIT]. PEK
4,2010,20(8) :48-52, ]

[3] LU Zhongwu, CAI Jiuju. The foundations of systems energy
conservation[ M|, Shenyang: Northeast University Press, 2010
(in Chinese). [FE$PE, 3. REVHEEMIMI. L. /it
R AL, 2010. ]

[4] LIU Xiangguan, LI Jiluan, Systematic optimization of the
metallurical production process [J]. Systems Engineering—
Theory & Practice,1994,14(6) :54-59 (in Chinese). [XI#H,
EEE. RSAFTERNRERLI]. RETEEE SRR,
1994,14(6) :54-59. ]

[5] SUN Wengiang, CAI Jiuju, DU Tao, et al. Specific energy
consumption analysis model and its application in typical steel
manufacturing process [J]. Journal of Iron and Steel Re-
search, International,2010,17(10):33-37,

[6] Energy Research Institute National Development And Reform
Commission. GB6421-86  Enterprise energy flow giagram
drawing method[S]. Beijing: China Standard Press, 1987 (in
Chinese). [ BRI T FT. GB6421-86 Ml BE3E B 4% 5 #:[S].
Jb: v AR AR, 1987, ]

[7] SCHMIDT M. The sankey diagram in energy and material flow
management part I; history[J]. Journal of Industrial Ecology,
2008,12(1):82-94.

[8] YU Qingbo, LU Zhongwu, CAI Jiuju, Calculating method for

1EEE T

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

influence of material flow on energy consumption in steel man-
ufacturing process [ J]. Journal of Iron and Steel Research,
2007,14(2) :46-51.
QIU Dong, WANG Longshan, Study on energy comprehen-
sive optimization model of iron and steel industry[ C]//Pro-
ceedings of the 7th World Congress on Intelligent Control and
Automation. Washington, D, C. , USA . IEEE, 2008 :102-106.
GU Mingyan, CHEN Guang, LU Zhongwu, et al. The study of
energy optimization model in Baoshan iron-steel 1td[ C]//Proceed-
ings of the International Conference on Energy and the Environ-
ment. Shanghai: Shanghai Scientific and Technical , 2003 : 69-74,
ZHU Jun, QIAO Fei, ZHAQ Fei, et al. Analyzing for gas
energy flow network of steel enterprises based on hybrid Petri
net[ J]. Computer Integrated Manufacturing Systems, 2012,
18(12):2707-2712 (in Chinese). [# &, k.8 %,
% MKV FESBERPIERES Petri AL HEH
£ RHERS,2012,18(12):2707-2712. ]
CHEN Guang, LU Zhongwu, CAI Jiuju, et al. Study on en-
ergy optimization model in Baogang[J]. Energy for Metallur-
gical Industry,2003,22(1):5-9(in Chinese). [f& &, ki
BB % SWNBERALERENHEIIL K&8IR,
2003,22(1):5-9. ]
LARSSON M, DAHL J. Reduction of the specific energy use
in an integrated steel plant—the effect of an optimization
model[J]. ISIJ International,2003,43(10):1664-1673.
LI Qing, CHEN Yuliu. The overall design of enterprise infor-
matization[ M ]. Beijing: Tsinghua University Press, 2004 (in
Chinese). [Z &, BRE S, k5 B LS IMI. b5
B A, 2004, ]
QIAO Fei, YAN Junwei, HE Feiming, et al. Enterprise
model architecture based on model construct and its modeling
approach[ J]. Computer Integrated Manufacturing Systems,
2000,6(3):11-16(in Chinese). [5¢  3E. &8k, 5 €, 4.
HTEAM G A ERER R SEREART]. HHALE BH
HERL,2000,6(3):11-16. ]
FAN Yushun., Integrated enterprise modeling method and
system[ M. Beijing: China Electric Power Press, 2007 (in
Chinese). [ EIMR. & BV BEFESREIM]. AL
A R g Y A, 2007 ]
ZHAO Bo, FAN Yushun. Views consistency in multi-views
enterprise modeling[ J]. Computer Integrated Manufacturing
Systems, 2003,9(7):522-527(in Chinese). [#% 18,75 E/A.
ZALE £k B 5 s P B AL — BT R LT . LR Bl
RS ,2003,9(7) :522-527. ]

v FB1967—), &, BRI T RN, E8E, 18 L, LA I B 7 1 RIRE . R TR S EEIS 5 8k e i E A .CIM %,

E-mail : fgiao@tongji. edu. cn;

+H FQ982—), B, IWRERA BB RE R A ERBEF R E BYPIRALHE . Petei PS5 B H S, 5 1E#H : E-mail: junz88

@126. com;

&= HA975=), K I THRIMA 8 8L, 18 LA I AR5 7 - B BRI s,

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn



