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Abstract

As an important part of smart grid, load forecasting provides information support
for power grid and power supply construction planning, and provides data basis for
power grid dispatching and power consumption decision-making of power consumers.
It is one of the important tasks to ensure the safe operation of the power system, energy
saving and emission reduction, and improve efficiency. With the further development
of smart grid function, the object of load forecasting is continuously subdivided,
coupled with the improvement of power grid communication system and the
popularization of information acquisition equipment, the forecasting object extends
from system level load to residential level load. Compared with system level load,
residential level load has higher nonlinearity, and the increase of time-varying load
demand in distribution network makes the complex residential level load data more
difficult to predict. How to improve the accuracy of residential load forecasting has
become the focus of many scholars.

With the growth of computer computing power, some data processing methods
that are difficult to realize can be applied to load forecasting. In recent years, the rise of
deep learning provides more methods for load forecasting. Its powerful nonlinear
processing ability makes it gradually replace the traditional load forecasting model and
become the mainstream. Aiming at the problem of high nonlinearity and difficult
prediction of residential load, a multi-objective optimal combination model based on
long short-term memory (LSTM) network is proposed in this paper. Based on LSTM,
the model constructs a deep learning network, supplemented by multi feature input to
improve the accuracy of the network. Multi objective evolutionary algorithm based on
decomposition (MOEA/D) is used to optimize the parameters of LSTM network, and
multiple high-quality sub models are obtained. The combined output strategy based on
deep belief network (DBN) is used to combine the outputs of multiple sub models to
form combined prediction, so as to improve the generalization ability of the prediction
model. The specific work contents are as follows:

(1) Summarize the characteristics of residential load. Based on the residential
user load data provided by the smart grid smart city (SGSC) project in Australia, this
paper compares the residential load with the system load, highlights the characteristics
of the residential load, and explores the key optimization direction of the prediction

model.
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(2) Build the data preprocessing framework based on multi feature input.
Because there are many factors that affect the change of residential load, in order to
make the prediction model fully mine the potential correlation in the data, this paper
uses the multi feature input composed of power consumption component, time
component, week component and holiday component. We hope to increase the hidden
knowledge that the prediction model can learn by adding the dimension of input data,
so as to improve the prediction accuracy of the model. Based on the data provided by
SGSC, the experiment is carried out by combining the multi feature input framework
with LSTM network. Compared with the traditional prediction model and deep learning
model, it is proved that the multi feature input framework can improve the overall
accuracy of the prediction model.

(3) The network optimization strategy based on MOEA/D is proposed. In
order to improve the overall performance of the network, MOEA/D algorithm is used
to optimize the parameters of the network. Taking the accuracy and difference of LSTM
network as the target space and the super parameters of LSTM network as the decision
space, the network is optimized. In this adaptive way, the network super parameters can
automatically adapt to the load data, avoiding the error caused by artificially setting
parameters or setting fixed parameters. At the same time, in order to make the MOEA/D
algorithm more consistent with the deep learning framework, this paper improves the
MOEA/D algorithm, and illustrates the effectiveness of the improvement through
comparative experiments.

(4) The combined strategy based on DBN is proposed. The DBN network is
used to combine the prediction results of multiple sub models into the final prediction
results. Through this method similar to ensemble learning, we can overcome the
unstable factors in the prediction of a single network, so as to alleviate the effect of data
over fitting and improve the generalization ability of the model. This paper compares
the multi-objective optimization model based on long term and short-term memory
network with the existing multiple intelligent prediction models to illustrates the

advanced nature of the model.

Key Word: User side load forecasting; Multi feature input data; Multi-objective

optimization algorithm; Short and long term memory network; Combination model
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SR T UL B RS RE RS LB

132 BXETRH

ASCHT K AR ARG BT BRI R ) 2 fE AV RERE T 2 EUL
PIEIEIAL” (61572416) T H #55K, BEXTEBEMETIX— N5, MHETBLH S
LI FIEI e TR T -

AT EEAR SR A 1-4 Fios

FES T, ESREBE . B AE L AN G g T A S AT TR, W T
XHAE B A AT BEAT W TN A T S o R 6F A7y T 7 Yk R A FE AN IR BEAT 1 158
W], 1B U T R Z AL SRR A R, R AT RAE S
RESEASE AR REANE S TIPS B i o8 &2y (AP

FESE R, XMARSOHT IR AR e i I B e 34T R, B IR
AR, 2 HRRLEE . W e IEAR TR B 7 i & sttt 4 TAE, i
B AR, NJESERIRIEST T e fil

=, B SR TIRION R 7 R REdl i 10 H SR S AL P g
HE AL B U BORF RUBEAT IR TT o SRR AR IR ey A, B B RIE R AE S .
ZHRHEMANESL 55T MISO 451 LSTM M4 FRLE &, FIRGE T ZRHER A
K LSTM AR . deJm, B 5| NBUA IS T i, A2 2 HEE 58 B RbAT X sk
B, R PR AR DR

RN E S, $EHET MOEA/D BRI ssims . J T AR S AR 7 1 2
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B B AR AL SRR FIEE T DBN (145 & g . 28
TRAHICZ M Z% 12 H R A4 A TR o Xof B SEI6:73 AN 8 o
SRR H SR v 0 &b e D7 R BEAT S Sy, U W SO T VA A R . B
8 SINBUA 1 2 Rl A R LR 45 TN 532 AE 22 A 8dE £ BT x Ll s,

St —

5

EREH AR, 3L A

L

T 2AEIRER, XTI A SRR R U AT 1

FESR TR, R A SO il AR AR 2, B
2D BRI 3TT o [RIIRE X6 AR SR H ) B A T 2 45 A R R R 1) Jee U T i

+
4h

JIrdie th 5 AL s A 75

i
&
W
I 1%
FFILTS 5t prFLELk | 0
| | i
| |
|
L
<%:%iﬂ%%%5ﬁ%1%)
|
L )
PRI 2] B £ FARRAL S
l :
| |
e V.
Sl A BB L Sl S A
BERl e 2 ) 245 35 5
Fom T SRERAL B 5 TR P
LSTMIZ 547 % FAR (AL & BB
L L | 1
4 ==t &l i
SR B Y A e
| BOWARE || 5B B
[ 1 i I T |
ZERI
SR sl ETFDBN &
| | o L
N 7l l
ETZRHERN R UAT T,
MLSTHET % F R ALAL A B
l l
X} H 8 Xt LStk
| |

/r/\—_i-zl—),
[5]

BhE M5 RY

K 1-4 8 CHERE
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£25 HREMSHEXTE

21 5|5

ASCHEH TR RAEINCIZM 2% (12 B AR AL & B R, D3R R
AR REAT R AT FRIA 1 o 2B S ) LSTML I 2% g S St AL Y 5 9%
JaAE St 1) MOEA/D H%xt1 M S Huk T L, /212U ¥
B A DA B RS b, ARSAd T T AR SO HE R 0 268 B BU Ak s x5
R BAT#E— BB . BJ5, (AT DBN H45 &SRB 22 A 102 (1 T3 U 4
BATHE RN, SR HRARKTNE. BT R R BIACERE S, AT
JHEZ Ja Ve R RIS LA, AR A T A SR BT F B AR SR A AT v 4, 3K
SETTVA LA AR 2 2R D5 T AR IR LS S Mg AR IC 12 M 2% #2220 Hbs i
SR TT T AR AR SRR e 18 A BT R T 0 R 2 H AR B L% R4 T
Ty TR A T R S AEA BT AN KIS o3 AT 2 TR SRIBA 3 B R 2
7%

2.2 REFEIHE
2.2.1 REEZMLE

G.EHinton - 2006 & 1 44 NTREAS & W28 TR 5 IR, IRfERiE
115 (Neural Computation) {1 fIE} 2 (Science) [ & 3K T FHI 1 L2300, 2 i) 1) 2
AR T 3 I\ g R B A 8 ) £ A R RME DAL, 5 A A PH ST o i) R P 30 AN 2 L 4 FH 5%
JEHINLER S IR, DLA TR A 26 1) A JR AEAR K — BRI T WA i AN ET . B
FIREAG SN HE A P FEAGED 1 IR B AR 22 X 4% () Bt e i, JFG g sl for A
LR

DBN [ A2 0245 ¥ 2 2 IR 3% /R 2% 2 LB (Restricted Boltzmann Machi
ne, RBM), —AN4 #iL] DBN J& % > RBM J: A4 At - RBM 4544 AT PASE L
NWE 2-1 frox. B, v=(v,--,v,) Bl ZE R E; h=(h,--- h) FoREEE
JEEE: a=(a, - a,) R ERRERE: b=(b, ,b,) ZxEEEUZ 1 E
W = (W) Ron ] LR 5 R < M AL E A & . B 2-1 ekl —/> RBM &
LS EEEE A B . A e B 1 e A SdE, — TR
FRZE T FH R R IR Jay N 10— ANFAE, 177 BE5R2 I e SOV, — Rk HE
NFFESR BN SE R o PTHLE I RS T80R  [B B SR e, 25 N SR I T 12 X
1) =5y B S5 HAE45 24 RBM 4508 TIEE — N EMETUIRESE, H—2 Eiyfs—#
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22 TCIAE A A AT .

K] 2-1 RBM 45 & K

ot F—ANTE I T % AFZ TR (v,h) 1 RBN K35, 2 188 58 50T B
FFEARQ-1D). Rh0=(a,bW)FESHaE; nflm s a Pz i BRI R
JERRIKEE; v BRI TR TR RS b BR[| AN
W TER I A W, v, BTN 2 I BE B ;& RoR v, (fRE; b,
Forh R E .

E, (V’h)=—zn:aava—2mlb;hj _Zn:zm:ViWijhj (2-1)

i=1 j=1 i=1 j=1

MRE B bR AT DA B AT AL R 5 R 2 18] (IS MR A A i, sk
Qm%%oﬁ%,ﬂ%%ﬁ%ﬁ%ﬁ%ﬁmWﬂ@%vﬁﬁmﬁﬁﬁﬁwaoﬁ
RBM ISR T 1, TR0 Vit DL E B NG, SRR T L S
(2-4)

~Ep(v.h)

R, (v.h)=© T e 2-2)
Pg(hj :1|V)=O'£bj+iwijvij (2-3)
P, (v, =1|h):0(ai+Zm:WiJhJJ (2-4)

i1

RBM [P iIl 2577 15 BT AL BRAT 55 1 AN [R AT 43y M B 2 2 BHIDL R G B 2 =)
B3, X H, RPREARR I A 2RI, ), HE
BOGBRUT Fis:

(1) ¥ HnE 0 =(a,b,W);

(2) FNINZEGE, UL AT F Y

(3) HRQ-3)IHE A FREZE M E T rPRES, G R ZE m &R h,

(4) H(2-4), @i h EEFTE v,

(5) BBk B L(v, V) RIFiR 2,

9
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(6) HIRZEN SN & o HATHIA;

(7) LLv ARTHLE, EE(3)F(6)E 2 RBM YK,

TR R EINE, RIS, A AR AT R ZE T AR B A
R NBEIS A 2 I P RZ Y . DLEE R RBM (JEBEANSG ik, e
RBM HHTHERIZR 41L& 7 —4> DBN, DBN £ 2-2 Fior.

2-2 DBN %ifir =

¥ RBM HIF&5EZEAE N RBM, AT AL Z (AT SEILPN /= RBM I HES: . (R IRX
For e RBN #EATHT G %R, —4> DBN ] LHERIfE =280 RBM. $F—
RBM HIRTHLEAE NI, FSREBEWON R EE, 135 05— 2 Bk 2 W) 41 5
TP 5 N s B S A SRR . RS RS, H— BP M4 %% (Back
Propagation Neural Network, BPNN)K 58 45 &, Hith 15 2IAHM 25 . Rk —4
DBN i 114> RBM, MR PLE CHIER A #EH K (2-5).

Po(v!llfhzi""hi): Pa (Vl hl)PH(hl | hz)"'Pe(hi-z|hi-1)P9(hi-1 | hi)(2'5)

ARICATERAE B DBN 3 K AR E A RE T, Al TR R SR 5 e 2%
B Z R HR R o 2R 8 2> TR Bodf Ab B R DUOR S i R (72 AL R

2.2.2 KEEHAICIZ 4%

KA HAE 12 285 2 T PR P 28 X 2% (Recurrent Neural Network, RNN) ] —FfiT
ALY, FEA R FHICAZ NS 2 i, SE% RNN 3T R A4 . JEFR A ZE
2 B RLAE — it 20 80 ARA R AR Y, FFAE =+t LWIAAT A IR B S
HIFIE AR 2-3 iR .

Kl 2-3 BRI — AN FEARTEIR AR 2%, x RN R; S Kk Z
A TRy Rt &, W, « Wy MW, 205l o2 Bz A 2
PRERAE . BAD AP EITE, TR ED . FERIIA LR —

10
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i_ _________ i_ e |
= y CVer 11 Ve 1 0 Ve
I__/F_J |__4¢_J |__4¢_J
Wy | Wy | Wy |
Wy | wg | | |
. JEIT W, W
e = ——» (S, — ‘/ét\ > St
W, W, V/\br W,y
MNZ X Xet Xq Xts1

& 2-3 RNN 45 f)n &

I [E] 5 H 06 20U i )2 T AR MR AN 5] B 19 UK E e AN 7 B B 2, BT
FEA T BT B H 2 DU kR 7R . B 2-3 HafLLEH, £ RNN
BHE—FRITEHRAMNE S, S ADD B RREUZE M4 TORE S, 2 4 AT X,
AET—BZIPPIRES S, — [FE I AL ERAS 2, [F3E, S b ToHH 28 ¢ + L[]
A HPIRES Sy o TRV, IS AR HITEIA, X IEEBEW, . Wy MW, 3478 %,
fEAF AT R4 20T DA 2 5 T (5 2, @ 5 BB R R . X R
8145 RNN B A& 1012068, BN A& G i pP 42 N 48 72 2% 2] 5 41 B 40HE R A St E
fERTE HBH R . HARRECBR T 25

S, = (W, -x +W;-S_ +b) (2-6)

Y, =g(W,-S,+b,) 2-7)

Horr,  f RORREEUZ BOE REG o AR ZBOE G b Ah, 3o KR A e
H R E .

BEE R FLRIR AN, RNN 5 H— R ™ H 1) 0 B ——E 0 7 21 2 s
FURSS H A8 FEE AR A DA A0 B2 i 2% i) 381, M R(2-6) T LA s 249X RNN #E47
SR AL RIS, A6 FEBUE A28 0 — >IN [A] 5 75 BT B el J2 0 oR HoE AT — A B
YA e KR, B o K EE R T %, HKRTT A ik
T BB EOE R IPE R . N T e ROX — R, AR TR 2T RNN Y
firtegy, Hr SR EIHICIZ M i vE 4 . LSTM 15 5 tH AT DLIE ) 5]
1997 4EB7, 283 AW b4 TR A AT A BRI A5 5 1 £ T . FS LSTM
Fel = ph 2 B et ] 2-4 FioR.

Xl TA& 40/ RNN, LSTM fE&F—ANf 5 M5 B AL E H, ASF g — 1y
A2 A& S, HEAT WO B AR o IXAEI 7 S A5 BAL 1 77 SO MR AR 22/ 1 4%
FEAL B IO IZ IS H I AR VR SR AR FE AR N I . [RJIN, LSTM B onid s i

11
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St1 S
tanh
—@
) WOlbO
ey - A L T T T h

Xt

K] 2-4 LSTM 45 ¥ B

ST BT T BN g R T o SRS AR x AT S AE B AT AR PR, DL
XFCAZ 1A & S, BEAT SRR i r ) 4t hy PR BT I ECA R R R,
F, WO b B i N L

fo =0 (W, [h, X,]+b; ) (2-8)
i, = (W [h, X, ]+hb) (2-9)
g, =tanh (W, [h_,, X, ]+b;) (2-10)
0 = (W,[h_,X,]+b,) (2-11)
S, =S, f +i-0 (2-12)

h =tanh(S,)-o, (2-13)

AICEH] LSTM AL SRR B FEati R 2%, Ay BRI 9 KRt (1] P 1) b 3
REST, 3y R AR AR L B DAy A T A

2.3 ZHFMHEE

2.3.1 ZBEfRMiLnm

FATAE S B A 35 v i 38 21 (R DAL 1) 8 22 B0 24> 1 IRl 2 A, 3R 287 )
A5, P L7, e RS R BRI FED R, R
XA B SR o IX TP BERE I A 22 A1 1 ) e A Il R e Pk 22 H A

12
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Ak 1] @B (Multiobjective Optimization Problem, MOP). —4> MOP HJ%24 5 X
MR Q2-14)F7R .

maximize F(x) = (f,(X),..., f.,(X))

subjectto: xeQ

Q-1 F(x)FxHbraE, QFR/RRFEDE . HraEARE 7 mA T
B (X) (i =1,---m) , I i) B R AR IR T 1 A R AR S AR E
HAT, 2 B BRI RAETTIEA IR . — B2l xs 7 18 @7 Bo AL, R
% HARLA 0] /8 T i 22 > 5 H br 1)@ I F38 — % e T SR A, 55— M2 A i
RICERMRE — RIVVEASCECHIE . 25— P OTVE R TS 0 BT A - 1) 743 B AL
H, I BAE RSB 085 A E IR RN o 172 58 B in) R SR g rh, AL
B R TCIETAE), KREZHRZEE NRRLFITiEE, M™EEW 78RN0
PEo P LA H A A 2 58 7k

M B FE AL (Pareto Optimality)se 48 7E (R AN B IE LT, 155
EREARALI —FAC4 5, o Vilfredo Pareto T 1896 fE#EH . % 7ikME, XF
TP U2 B 1) A R, AR T IR A (%)< f(x,)3i=1-,m)
WFR X §9 LI X, , WEREDFE—A je{l - mp, 131 (%)< f(x), KX
SCBE X, o R TR A R, IR ANGAT AT FoAt SOPT SCEC I 5, RN Pareto fA
fift, XLEAR IS BARNY Pareto LRSS, FPTHA R HH TRIFR A Pareto HivH o Xf
TN Z B 8, RERIERIGH Pareto S ULIRER, FE M FRFE KRBk H
— AR AR T

(2-14)

2.32 EXECHEFEER A

S ECHE 7 18 4% 5% -1T (Non-dominated Sorting Genetic Algorithm- 1T, NSGA-
112 7E JE B HE 7 18245 579%: (Non-dominated Sorting Genetic Algorithm , NSGA))
Fefih DL EATAR T R4 1995 4F, Srinivas A & Deb P 2235 LList A% 57E % ( Genetic
Algorithms, GA) AFERIFE H 7 NSGA, HERMRAER WK 2-5 Fis.

4k 2-5 fis, NSGA X GA B E B RAEBHTIR SR 28X AR S5 A
AT, ARYEARZE] B ST EC R R A REREAT 1 A SCRCHERE, FEx R — ) At
7 aE N RS, BRI D IR T s

(1) Pt 2 aTAhEE AL T RS BC AL I B AN, e — AR SR S5 2

(2) XTI T AMERETZ TR (1D, BRI BCR] — DR %R .

(3) XA AESCECAE R EHARE — D RENENE, SIS SOREERT, R
XK

Zeid B, Rl N EEMTEl, RN SHMEAREEEZRISZ 5%

13
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SE R AR EE, B R DA P 2 FEVE R, O T GA F SR TR ER

FHTHE € ML . 2RY . ARE
& P —w G XX BR

- l

|
l
l Lok
l
|

FIA T — AR

|
| i B
: |
|
:
| R l
| . i
- |
| v \ |
| & !
R |-l EsE .
|

| El
| REEREEER 2 l
| |
' |
l \ A l
| R |
|
|
|
|
|
|
|
|
|
|

2-5 NSGA i fE Kl

BRI . 2000 4F, Deb X A% NSGA H ik 42 7 NSGA- 11, HE R
FEEE 2-6 A~

5 ; 25y A NSGA{R BE &R 4>
o B s o N
! EFRANE NSGA- 1174 354
RIS T =
B S REHET
¢ ‘ RO R f——;
AT
¢ HEEEL 5 B L 24
iz*iiﬁ\ AR, ES ‘ i
PR T e M

K 2-6 NSGA-IIiAE A

Wi 2-6 Ai7n, NSGA-IIH T #R%h NSGA HF—Se B AE n] f S 2 T RS0
W B P RO S e R = AN O vk Hod, RS TR R —
UOEAR SR FRECES 5 B55 54 rh, KRS T RS H], 015400
TS AR E VLR E TR, Itk 7R FE R g A o PRt SO v 3 A
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FHAR BRI T AT B A, 70 A SRR R P2 K 11 ) K K46 0 T ik iz
ATEFA], AR SCAT SR B A (6 X — 53, EANTE IR BT kAT A7- 41 15k
. HR R ST aR2-15) Rt ST A AN I 35
s fj+1—f j-1
V=2 f. max — f, min
K154, FY RERE | MIREHEE, S R BARRBUINLERE, P RoRF
BERAN, (0 +)NE jHIMMEE B R0 EfE,  f(max) NETE AMELE B
PreR B E IR B O . L EARE SONLUEE j+1A5E j 1NN TSR
5§ ANMREAR S HAAMERIK T, SRR TR K Z AL, R B X
B AMAR S . £E NSGA-1TH, AEHAH R HE -7 HUR 7 NSGA Hr#id B fE 3L
RGN EAIMNE B LRI S, FHERR RN IR
AME” AR — TR bR . HHE, 2 “IEEEOREEME” B, R BRI
4 11 R N TR N ol el o R v e 3 4 B e B Y R SN ORI N
T I H AR B S T IR R 2 R IR
ARICAE MOEA/D X T4 ATIA 2 J5, fERA S T % AR S RcHE T
PRI EATHE— DR, BIBRA BRI RN 3E— B A, v & iR 4t
AR 45

(j=1---,P) (2-15)

233 ETo@i% B AHER

2007 4, QingfuZhang X% T 4~ (MOEA/D: A Multiobjective Evolutionary
Algorithm Based on Decomposition) FJig ™, EXIEH T MOEA/D iX—3#F
Pareto s ALMEE 12 HAREAGEE o XA EIE M0 AR R F — Atk A 35 5)
[ BCER [l o6 H AR (AT 2081, K HARHEZE AR 22 A7 n) B, ARFEAN EE ) i
SHEEAS T i @ AL, B AREE T Pareto S LT« 5% RAR B 40
Kl 2-7 Fios

B 2-7 i, fERIEABY B, AN MARE N — M E R, I B MER
AT DR | A7 I8 BCE [ 0 4E AT H AR R B4, BRI E AR
FAE 2 HT T 0] R AN H AR R BT o B ELAT RN o IR R B ARG T ) R B 2
AR ) BN, R T AN BT SR SRR B . TERNEE SR B, AN SR
P BRI ATIER Y AN AR HEA T B, 7= AR AR M. AT LR T R, B A4
SN B S BEIEAT SE 4 o IR AE BVETE AL - )RR, R AE A R4/ B T & T 1)
R S P AN R AR R . — D TR R R RE, U0,
FEFPREREA R R T, MEA R R B G H - W T B A E [0 &, 175 Pareto
RIVDE T & U R BLERRIFIE M i 77, DA BIF 7 AN B (A=

15
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A IERRE D SRR CRIEFI B Z A

———— — — o — o — — —

|
| N
fis A 5 7
e A
| Cl ¢
| R ]
WA 4
i, ||| ]| R
y‘j—/l\jcii I I ?[:'—\‘;J«P Qljj: ;\\ ) Af N7 N
| e ||| | i S AT e it R
| IR
|
| || e m
| BERLERAR ||| i .
| A& ]
' R ¢
R
| | |
I | | E%ﬁ%}% o
| s
| | -
——— FRES A
LG

& 2-7 MOEA/D Vi e &l

H A7 £ Z 153 8 57 153GV S K 75 15 (Tehebycheft) 24T 1E 51 1 5758 X
£ (Penalty-based Boundary Intersection, PBI). Y] Eb 3 K515 & B HUE SON:

min g x|4,2° =max A4[f, x —z]

1<i<m

XeQ (2-16)

K@-16) QRFRF M0, x REAME, mAAERERREH DN, x AR
X ESTHPRRE LRI, A= A4, RANERE, 2= z/,---,2, »
2% 5 (—RIER AT R EIENZE 5D N1 T LA, =
At x —z | BRI, EWREXTAME X, I B B 52% R
Ko ERACHIERE S, ABIEE x, 2R ZEAWED, RUAEGA AR
T LR, TE RO AP AL . R m=2, TURT ] 2-8 SRABEHILIX AN it
o

K 2-8 piR, A= A,A, BETERGFIRMANES. 20 2T, A
Al x =7| < 4| T, x —z|, WX FIRZA XA, I3 AR AAR 55
min /12‘1‘2 X =z, o VIAHE, FEAMTFITA 4|, x —2|> A4 |f, x —z|, HE
BARAATS5 79 min ﬂ‘l‘fl X —7y| o B IROUACHERNS B 77 ZEARAL T H A e Bt AT A0
1, BERE R IR B AARAE A H bR LB AR .
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f2 A f;
A=(Ay, Ay A
A
Leccccccccsccnes i_....
_______________ 1
|
|
.........i é‘l
L o
Tz
o > f
Z*l ! - fl
Kl 2-8 VItbF R ik sER K 2-9 BT ES LR kR E K

BTG B8 FAE ORI R A AT LUE SO (2-17), HF AL R
=EwE 2-9 Frs.
min g x|4,Z2° =d,+6d,
xeQ
HT—FXTW
- Al

FERE-1)P, &, FRF x £ BRI, d RIS H S L MRS,

o RUNTEST B3 &Ikl ik d, +60d, , SEIUSAMEIIAL, 1R ARiEk
KBTS f. 1 R K 0 R EIAT NN BERNSHL H DLRAE R E
[R5 A AT, A SCERHIEBITE MOEA/D HEAE T, Y HARS MI4EEEHCRT 2
I, PBI T 3K HY (4 S5 DG g RE 0% XA SE N Y S/ 7341 o {E 2 PBI 75 29 B AL 51 R 4L

UAR B E A 2R 2 P N AT RE . A SCR R ZAULI 2 B bn R B 4E 40N 2,
7 H PBI (IS H B B oK, HLSRBRRASEKIZEE . L2858, AL
P Bk, YIS R5VEVE N MOEA/D 153 fif U534 -

(2-17)

d, A =[F x -z —da |

2.4 KEINGE

AFENT AT Hh 2H A TN AR B o () B AR DG BB AT T A, G IR
BRYAZ B bR . FEE RSN R, PUBR M FIE A SCRT 3 th o7 s i)
{EREEAT T ULEH

AT 5% DBN A LSTM PRI BE 2 SIA B 3EAT 1 Ui o LSTM 524 PR
MRS, fEPLA AP 5] B G R SS  FEARSCH, H2{EH LSTM {F
NETHE A AR B IR N 45 . DBN G E TR & o Z M FIBOE RS, 1
A, f§THH DBN KX 2 AP AT A

17
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Hkon 2 AU SR AT 1 )ik . AR A SR, 2 H
PR IRIZ 0 FERM D0 2% (1) S B AT A o SXAEARLR) B 110 A2 S I T 00 194 24 2 4 F o
B2, PRAE TR AS R R AT A, AR BRI MAR RS E, DT
Rz AL RE

18
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F3E ETZ4FEMAR LSTM 1R 4

31 3|8

VRN BE L 90 F) B L ZH RSGET y  AE HEL AR AT A B B R R P T 915 R
HE S RGN [ g F R o FEBCEERE b, 0 A AT AT YR O T,
Rt R e Bt ) R IEATRa g - et AR, AHACT RGP TAT, EBHM
PN INRIZ o AR BHR AT Z 2T 2 R R0, i A SEEsh IR
EDLEE, WRAF R AN AR A A 2 Sk Sy ORI 28l . JF B, BB w2
REVR « HLBhIR A AN L R R IR AR AT TSR BN, (645 B AR B2 2% ) i R A2
T INAE AT o o8 1 S A B R S (TS B, A AR B R 5 R4
P HEATREEE,  rAE B A G g B AR SRS, IR AEBEIRAIE b vt 7 — b
T2RAEA AR LSTM AL, O 1 S bR A (R Pl t, R i 5 1 22 AT (1 7
MR BEAT XS LS . SCAR A RARH], AR Z it th IR B R AT 4 & 4
MLERER, N a1 SR RAT T 5.

3.2 EERATEIBSFES
3.2.1 BIBEENA

FEASCH, P fs 210 0 s 48 72 B ORI 8 F R e 3 11T 150 H (Smart
Grid Smart City, SGSC)#& k)4 & H B EHE1 . SGSC Z1E 2010 4F 5 3K
N B A R RS R Re FL N I, 72 DY I H TR R, 8 R 2
— AR PR TR, HTWEREsH B EE.

ZEHEE H AT T A TR RRAS, —ILEFEPIAS Excel U, #AT LLLESR
58 W R B N . A, “sgsc-ct_customer-household-data-revised” SCFid 3k T
B—1MHPHEGEE, WE3-1@Fiw. RHW “A” JIRTHP %S, 85—
AN 5 R — AN, HAR S 7R F P ) B R ARG DU AR 25 8,
A RHBEMBIMH . BAEME RSN ZEMS8RE NN, BT SGSC %L
WAL TR, XHATE P AT RFE S AT RERT, TRAEARM LT, R
Phidk — T EAR AT A OGS, 1K L A DA B A BRI SRR ARt T
. M “CD_INTERVAL READING ALL NO QUOTES” Nids% 7 & —4
P 2010 £ 1 H 1 HZE 2014 4 12 A 31 HEYEERE/NS i oE (e— Rt
48 AN B RAE 55D, W 3-1 b)FR. R “A” FIRRZH 95, “B” 7l
FREA KRN A], “E” SRR A gt . fEASCH, 2 5 sess B e DL g s
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B NFERL R ITHY o

A B = D E E G H | ] K L M N

1 |CUSTOMER_KEY TRIAL CL CONTROITARIFF_PIFEEDBAC FEEDBAC LIFESTYLEINFERRELVERIFIED, SERVICE_ CONTROINET_SOL GROS
2 8459115 Retail N 14 Domestic 1 ) 0
3 10015988 Retall N 60 Domestic 1 0 0
4 8922450 Retail N 28 Domestic 1 0 0
5 8922462 Network N 28 Domestic 1 a 0
6 8922472 Network N MNETDPRPPE 64 64 Domestic 1 Q 0

7 11188125 Retail N 1 Domestic 1 ) 0
8 11188127 Retail N 37 Domestic 1 0 0
9 11189133 Retall N 73 Domestic 1 0 0
10 11189135 Retall M 37 Domestic 1 0 0

(a) “sgsc-ct_customer-household-data-revised” SC {4
A B & D E F G H 1 ]

1 |CUSTOMER_ID READING_DATETIME CALENDA| EVENT_K GENERAL_SUPPLY_KWH CONTRC GROSS_( NET_GEFM OTHER_KWH
2 10006414 2012/2/10 8:00 233632 0 0.141 0 0 0 0

3 10006414 2012/2/10 8:30 233635 0 0.088 0 0 0 0

4 10006414 2012/2/10 900 233638 0 0.078 0 0 0 0

5 10006414 2012/2/10930 233641 0 0151 0 0 0 0

6 10006414 2012/2/1010:00 233644 0 0.146 0 0 0 0

7 10006414 2012/2/10 10:30 233647 0 0.077 0 a 0 0

8 10006414 2012/2/10 11:00 233650 0 0.052 0 0 0 0

£ 10006414 2012/2/10 11:30 233653 0 0.055 0 0 0 0

10 10006414 2012/2/1012:00 233656 0 0.055 0 0 0 0

(b) “CD_INTERVAL READING ALL NO QUOTES” X {#
& 3-1 SGSC il S s IR

3.2.2 BB LALIE

XEFARMTA SR BAEFEAS, B SR AR A AT . 3 B8RP R A 1
IE PN S - SR I Bl STV I PN - DN oS | SO S R S 1 PSS S o € PS S
VLA R P 3 S A (S SR, B A A v e B o ol 3 ) B0 A it 2R
MER. NARZFRIEHTEREE WA LT N, SEERRRE. . AN
S, SO Ak Kt A DR S5 S5 ERL Pl 2R BB B o el T g B S T I RS
T, WEIIREARZ B G R R A OCE o Wi AR BB, A 2 ™ E R 2
HURBAEAR N B 52 2] o PRI, e A 2R 040 R o 7 A TN o — A 2 50 L 1)
i) 2

K31, W37 HNE AU SRR AL B PR . T SGSC

 3-1 GRRAEAEPETTE KR

T 5
MIERiE  ERMIERSCRE R B AR, & R A B 2
B R DA E B e s R AR AT SR e
WE RAREACTEMER SR BEAT IS, ANE AR SRR B RE AR
WA, TR HIEAME, AR E . B RIS 5
L FEFRLE B L A (A A= {0 £
BIATE RREABAT A, il e AR o R . ZVER A B,

GHLIERPA
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PR B AR SR AR H U PER, P LAAE A SO 3k P v R Ak B 5000 R 2 11 T

3.23 FREMHIES

H5RG)Z A AR, AT P AT = SR — B0, 150
AT VR B TN AR A543 R o — R U, FR G0 A7 7 32 A4 b X FB, D) ) A 47 40T
RIS T el X e Ay 5, XS A B SR 5 1 24 FH P 1R A7 A A 45 28 A 1) 47 A
MRS A —8tE, HPuratae i5g. B 3-2 dic sk T 8 sioR 4 N DX sk H g Al
10017466+ 10006572 A 2013 421 A 7 H& 2013 42 1 A 13 Hi#EL- LRI
Fr R, IEGP N — 2 H— AR Wl IR E 2], AT aA
P sk, RGW G th &I, ke, ERARES, BR
(1) H i A TR A v 7 3 DL R A 1 2 T R SR 2R T R 2 o B 7 A T 28
PR EAER RN . BN, — o R AR P PRI E AT A s 4R AT A LN AR
VAT HET- A B, XA SR G 7R B 5 1A /N N VAR R B . (H2, Wik
YHPRAFM RV, BEETEIEAAS T AEEE AR, EIRA Al
B £ . TS T RO, FRPA AR s ot
FS A7 A T2 PR18E 5T o

Bl 3-2 (byid sk M2 ' 10017466 4L 7 R th2k, MEFATCIHEE
o Ags it Ze 7 NP AT AL . B — MR AL AR 49 2 96(JF ). 145 & 192(JA ).
241 %2 288(JH 75)F1 289 £ 336(J& H )T 7 o 1 J LK [ A1 fi il 28 Bt 11 2R 47 f
Wb SR fr /NS AE , HUEE S — HIAE B4, X AFA AR H i By S i4s
B B R InREARKR 1 & 48(JH ). 97 & 144 =) 193 F 24008 1) iR, X
JUR A — BEARFF BRI EUE, HA H e th 82 [ B — Bt ok stk fli vk
XLRFEEBNITEAEES, (CFF MA@ amksE)Iz 7. Bl 3-2 ()il ki &2
F P 10006572 4L 7 R\ th4k. 5 10017466 ANFE], % H P ESE 7 H
G EARIRAK, ELARREERREFE KL 8 /NG il HE I — UK R AE A . 2R LT
J110017466 H5E Mgt Ze, wTRMETHER 7 K9, FEEBHNLANKES).

WL, AR, A RN B E R e e . A
10017466 4T M 22 AR N A7, I8 /D VPRSI IEATAE B . B, fEA
SCHYSEES K LSTM W28 (IS (B0 K5 B Dy 48, DAXG A S 2 R AH G, 7
AR, FLEAT 57 2] o [RII, AR AT DL I E 0T A7 Aif i 26 A Ak e A — e B2
XFTHA 10017466, 07 LISFIHAE 28— = AN, =, .
FAIRIKREESR, MTFE 7 H 7 RO LIMP &R ST H - 10006572,
ATRUEIIZE 1 A 7 B2 1 H 13 HIWE, HAAEAKHAM, A B AT 2 2 30
KL ATER A mik, Bz, B SRS LSTM W 4% (1% N\ o2&
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