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Abstract: This pa[;er proposes a new data mining model of energy consumption for regional industry, which is used?to
solve the problem that there is no effective method on data analysis in regional energy monitor. First, it analyses the
characteristics of regional energy consumption in different industries in k-means, clusters a single industry and finds out
the high, middle, low energy consumption industrial enterprises. Then, multidimensional association rules are used to
find the correlation of processes, equipments and energy efficiency to guide the energy conservation in regional energy
monitor. The algorithm has been improved on the basis of apriori algorithm to find the frequent predicate set of
specific product's processes and equipment. The analysis of the example shows the model is effective and feasible which
provides a new way for energy saving of regional industry. ‘"

Key words: regional; energy consumption; k-means; multidimensional association rules; data mining;

B KRN, P AT S KEAT A Petri MRS BEFEILRE RiZUEH] Petri
B, Tl R B 5T FER P, A R e 11 WUREAY o) Al (Y BEAE L R B AT 7 L0 M. IR £E 7792
T %, A R RS B A S 2 e Al B B TR RO (R A R
A%, BN AR, B G RO R B A RN R REVE AT A L, AR A P U A
BORMRED . W2 40 15 BE W D SO g e g 58 A REEAT LEAL, ASREAN AR RIAT b g A M 4T 40 EE,
BEPTAE. R T2 WX AL RERE . SCRR[4]142

FEC A B MR, SCRRIBR I A RERE PRI I B ik i) SR O BE(DSM),
BAGEMS) ik, FERES X ARG AN B 2 B RE T BEAT G B, AP R P
MOREJAE I EAT B, PUEANPPAL, SCRR[21BE 8 b, P & B8 T 2o R se Bl & B k. (2
A7 (75900 W e AR AV R 5 BEVE )5 SCHR[3142 BB SR I RER AT A B, ik

@© A H WA E BRI JEL 007 4G 4220111342 )
WO I []:2013-05-17; S 2145 v i [7]:2013-08-26

Research and Development fff5¢JF & 199

© EREERREST  hup/iwvww.e-s-a.org.en



AN VA

http://www.c-s-a.org.cn

2013 4 5224 5 12 M

P AR X RERY R, FRS X T RE. SCHRS,6]4¢
H T —7 LEAP (Long-range Energy Alternative Planning
system) B &t H 56 [ 57 48 10747 v ) 1R 5K S =
WFFETE R Be - A4 S5 e A 2, T T I e it
it FROTIUN 55 ). 3 A7 0 BEVR T 2 BEAT TN ARMA
(Auto-Regressive and Moving Average Model) i7",
X B B TR A Al el B AT R4 ) MARKAL
(Market Allocation) A5 710) H S X S 7Y Ky 59057
TRk, EZEMXE, didaelESas. BERER
KRR, HRE ML A SR M B A4 .

SR, 8 32 B P DX 3 e Ut e 8 A0 By, 9
1B YA B A — T S ) 7 900 DX I R 1R A F A T
PEAG AR AR RS T E IR 2, LA SR DI g 1) S Bt
K AR SCAE X B e U
(LR L, 6 R Ge T B AT k-¥{H J2RAZ 4K
SO . T ol 4 B SR A R i
SRS FH SR ) Apriori 1248, JFLIKEX
ﬁ%%ﬁ%%ﬁ%ﬁﬂ,ﬁ%@gﬁ%%ﬁﬁﬂﬁT
EYIRNES

1 SRR ST %
1.1 (=)@ AYHEIA

1S bR IR RE U R 5 TAE v, AE1EX B R REFE Ak
HATIREE, b IR A AR W 1 s,

X A 1 22 5 45

ﬁ 5

Wl || se 7
B\ || AR || || A | AE || s
S O I L 1 - o
oI I U R <O O S 5
3| | fe | e || || &
S| | RN & A M| &
w | | || BE %
ml
A T 5 O O O

K1 EEREREE

TR REB SR, L LRG RERE, 1%
FEBE ™ it BLAE BEAEAR. L] ANEILAT (K 20308 v 47 4 X
REABAUHFIE, 15T DXBCRE AR, A SCHIZEA AL

X CAT R ) A7k S R AR R MR AT
SN, R BUR =N D 1]

(1) DRI e B 8 cHs HAT Ak, ATk S

200 #5TFF K Research and Development

SN 2R 4 O R I8 A o

A7l ) () B RE A 22 S0, a6 A7 b ) e
FEIPE, r 50K Bk R AT, T AU R AR K
A7k

@) ATl P9 AS [ Aol 0 e B A 22 00,
i HEAE A BERE 0 Ak X T oK, SR G BB RE b,
S FERE AL

() MRS A AR R T8 WA H
BRI I, Wt 2 1A DR IBE Y, X R AR T
BT, VKGR T 2 e
1.2 [EERMER R A3

T DL ), AR SCHREL R I DX Tl
BB R LU G 13k [ 0 i 50 0P 1A
] .

ARIALErE

AR A REARE, I AL R RE AT 1 %2 4
B, PECREAT K-S0 AT, i IRAT
fe T8 BAMMDE, AEFEMI S I —E M4
T, SR B2 5 Bl S AT b 1 R A R 4
TER—f%rh, ARHRIX —5 A, AT LLA BT i X R 4T
NV 1 BE R, H T AR RE AT Ml RIS BEE I A7,
PR AR HEREA T, k725 HERE AT A EAT T 5 8%,

AR A FaE T3 eIt

BB — AL 2 A B T, Il 5 R,
RHEHE, IRASFE=AE, T L& B Y i B A
Yotk o 4 TR AR 2 AR 2 i 1 7 T
Y W2 OB T, BTk S K
PRRERA (N TR 4, R LU DS AR, B,
WM HURAS R T 2 B4, Sk TS
DA B A T B4, VAR AR T L &

2 BRI A AR A
2.1 {REE

R 3 11 i) 80 e e S, S T — P 1 X 8k T
Ml BeFEEAZ AT AL BN €] 2 P
22 REIREKEENE
2.2.1 K-BEER

RIS N Bl £ v A AR BRI 0 B8 8 0
BATHB 5, BRI LUR IS —TE P Eis S h it
TESH, TRHARGL AN T B2 R, K-8
R B A RNy R TTE, Ty Ak R A
R AE .

© TEREBIK AR

http:/fwww.c-s-a.org.cn



2013 4 5224 5 12 M

http://www.c-s-a.org.cn

i EOHL R g A

ERREIR IS R 4

I i ]
24T\ 2 Y RERE R AT 2 e RERE SR PR T % A R
|—1—l S |
K-BI{E5K

i
e
id
A7
b

ERpuEmm
N

7o
| |
BB (P fn GER Gfs
TE W) B| | LE 8 4
iR s

2 DI Tl ERE S

%

K-l k SR, 10 n AR I5ES
I3k AR, A AR A AR s, TR I A
LA

I 358 B KB i B P 7 Y U K39 2
HEE, H N T 2 AT % 4 X, it ot %
TP = RO T TE I RE . T TCI I RERE . A
VB o A O HEAT IR, TR R b RS AN
TPV, UM K-SR A = K
HEATERR, IR HA AT . P AR AERE AL

D22 AT 2 4 ¥ o 91 A7 B0 T AR S BRI

FATERG AT =B 7 o =K, PrABENLIL 3 4

K, REANKOR AR — A S T TG AERE . 7 T
INERERE. AU 38 1A% B BOh, B MRz — 4
R 4, SRR T R, AL S A R
O AU BE RS, A SRR B B B R, AR T
AP 2, T S AR ) R R, L o
L EATE.

(= RTRIBUS

LT

@ k: FRMECH (AL k=3)

@ D: LA = desE

Wi 3 MEIE S

Wiks

g ANBEI R, A B B3 A R B
A ST R B A%

Q) HEFTAT I 04 e AN T 5 ARG
HL L, RS SR A D B B, PR UR )
S B A5 T ) 5 A .

(3) BRI Q), BP0 S S AT A,
B8 =AM RIS

AT [ S4BT T ARG T TCRIE
A 17 LA E KO LA RE L DAL 7 353 I
o IAERE Al =AM L
222 ZYESIAN .

KPS 5 R Agrawal 5T 1993 4R
B R I AR T

GBI T 0 A =B A 55 B SEH0I
L. TR A 5B ESE ST T, T AL SRR
S HIE (R ¢, Js /£ D i A 5 B R R ERIHEE, ¢
DA RN T B RAEMMER, 1

support(A =B)=P(AUB);
confidence(A =B)=P(B|A)=P(A U B)/P(A);

0 5 A2 5 /N S 3 BN 43 P F M 44 3
.

R AE A E T, O TR, T8, B
Hpm 2 TR, TSN S 4 I AT 7,
Pt TR AR R (AR R B

X sl 4 77 [ 2887 o A 2 8 P A I A
FALMN T, i 2 b A A
TR FR M, 787 T8 1 Al A7 AR 7D 0 R RE A,
b FUAB U 1 7 AAEAE 2 S 4, RIRI G T 2%
13 BT R 1R 3 AT R K TR I, 7 R
Aol BT LA REAERT, 5L 2 T I T2
R AT LM 95 5, T3 A P 2 4k I M % o
FEMAL T A AT, 7T DAk 2 77 1% 28
(IR AL T 2 %

DURIAT ML 5 HERE AL = Sy T8, BEA 50
15143 BT 2 4 S0 BN T4 it

(1) WA= T2, BRER, SR isA s
AN, L2 LR 2,0, W% nh (7 ShAbm)
T E R AR AR, RS Lk 2
FE ).

(2) WE e SR support=d,%, ki
WA B 7 A

Research and Development 57 FF & 201

© TEREBIK AR

http:/fwww.c-s-a.org.cn



AN VA

http://www.c-s-a.org.cn

2013 4 5224 5 12 M

(3) W=t Ay, BOEAF= 1% T 2R
FRREBIIN support=d;%, R HNH L IZBIE T T2 B;

(4) W52 AR By, BEE B 4R SCRF REFIE AR
Jy[support=ds;%, confidence=d,%], ¥ & 21 ¥ &4
I {Cilk AR AT P TR bRy, 43 2 CHK
R 7= S AT AN Z AT, By = B (O
A7, {Cilk il S A AT I R bR ™).

22 Y SR IBCRUN 13z T AT AR R4 T iy REFE Al
TEAE 7 H287 S B AT ) T 2R e, BE T Hofg
FE R R 5, AT DO HE T 20R v £ T AU R, VR
RERLI L 284, R BZ 7 VA w0 IR REREA L,
PRI AP S AT ) L2 e, 1% L2

BERAR AT BE A Al REAR AR A OB D 78, TR m S LAgk

H R BRI L 2B LLHE A

3 BmR A GYeE
3.1 HASS g ¥

HTH DL — A R 1) Al s 42 R S K S R, %
AL A Y AL L SRR, FERATL, Tk
PEA, TR, SR RERE, TR S o AR,
TP TR AL, P A, BRSO, AU P
AP A KL, TR, BB P A
TEA Pk, TR A

(1) 1 TATI S AP T A, 4725
G AERERRAT M, 0T AN PR 500 T 36 1 S
PRV A RERAT L, 5 T2 MI0 5 vl 1 .

INEAT KK, 252 BERE R 18 Il /e B

() N SE BRI AR 25 P RESE SE &, 10 i T AN FATR R

Al 22 7 50, B [ AT M il A P 7
FOTHEARAT X B0, 1 25 %2 RGBT A
A E B SELE A REFESI T AR e, 7 TG Bk 4
LRERE, JTCIMHRERE, BRI S PR A bR X
SAME R TR R G B A 5 AR B
B, I S AR AT, T LR B RS RE
JHEREAR I A, P64 B A 1 A AT 43T,
PHET B AR T R AT AT ) T, T DA
HERERVIER AEAEAT .

BN BT (€K ich s 43 L (=0 | £ 5 BV O | AW
T RE 1) BE 5 (R ARV, 7 TE R4 I BERE 8 £l A
J5 76 b 38 IR T 405 10 B0 B (WERMERE); BB
B Ll B8 A B P S R BB L T LA X = A

202 #f5TFF K Research and Development

J g 7 Al REARIR DL

£

e Tt

JITeHE I RERE K-S fEIRE

AEUA R AR Ll

Er

3 AT dEfeAe et 2 S Y

(@) A IRAT LI ol R FE AR T K, Hth
A7 v B RE IR AERE R ALl P A RE AL 1 2
IRIEAT 2 ISR, $ th 2 P AT = A M
ST AL 4, TG AEFE A\ 11 O HEAT 22 4 S B
DU, A A 7 e R T A

FRAT Y2 Y REFE R

it I AEFEA
ﬁ I
g [ ! l
w| [rew ] [r2] [ es ]
* . I
B,
EZ SRS
K-BIMEIRE R l

RRERL (i
TE. w#) M
- JIES

-

[
fi
e
4
N2

chABE

FAMT I 4 REFERUAZ A

125
-

3.2 BKRIRME

AR Y AR I HAR A

(1) K

@ KAl Bl AT EEAT R 2. LSS T R U A
RGP REIREAE B, &AL TRk
HA . SO AR . MU S 2 b 3
gig\ REE. wEL. g0k, LSBT EL. fh
2 JFORPRIAG 22 SRS L . S E k. . YORERD
Rl e, B B SR
RS i blEL . SRR LA (L) 25
I [ [ 54T ML 2 25(GB/T4754-2011)). % & %l 40 4f
AT B AT K-BIE SRR, AT BEFERFAIE.
IR ZE R

© TEREBIK AR

http:/fwww.c-s-a.org.cn



2013 4 5224 5 12 M

http://www.c-s-a.org.cn it E N R & N H

mmm Model and evaluation on training ser =mm
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Humber of iterations: 18
Within cluster sum of squared errors: 4.249525772473591
Missing values glcocbally replaced with mean/mode
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Time taken to build model (full training data) : 0.02 seconds
mmm Model and evaluation on training set e
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