20194E7 H 22 % #7H
July. 2019, Vol. 22 | No. 7

LIPS §
POWER SYSTEMS AND BIG DATA

ETHHEBENEEREEAEBRAL
RS o h

1 1

(ZH e RMaTEE L, =% 47 661100)

i E.ATMEDE TR B ARBTRF M, ERR RS MRGFIRARE, ARA T At
8 B R ok R T AR R AT TN AT, Bt E AL AGRBEN KT R R HIE, A TR P BRI R
A, Bt B i AR S K OB R ST R AT AT TR, 5F AR RAT A3 0T, OR F AR R 4 M AT IR 09 5T 5 AF
FEIIT, TG LA TN ik R A E R R AR E R TN e AR R A R

PNC ]
Big Data Special Reports

BIFAR & AR A TAM , 33 B IR 25 M AT I 4R A 09 MR SEAR AT oo Zo 0y, ST VA 5| ARAR R AR K AN — AP 2376 X, T35
AR IR ZBE P AT R K. A AR TR 25 M A A5 A ST ST L R0 AR AR IR 09 25 A MR AR AR ILAE @ s 09 AR TR B ALAR 3R

FRFSEGFA,

KR : K AIEH A AT TN 5 ot B & A ok R e

AR ALK

NXEHE 2096 -4633(2019)07 —-0034 —-07 HEHEKS.TM74 XEIRER.B

PEBETE B B A B RE PR B A 1 ek R
REVRZSH L BT 20, A2 GE ) RER A 19 L 2 AN RE T
RIS 10 S SR B AL AT AR A 08 , B
RN FH B T 2 A o oI DA R ) 4O X
S B A Bk 190 S B B R O 9F 5 MR ] L 238 A A
B o X HDEAT ARG B0 0 B RT 58 X0 3 45 RE TR, 7 g
TR T R G AR TR ) R G REALE P
HEAC AL VR o 2 — 25 i 1k 2% T i A R 5 F
1, Ak o BRI AR R FR O T RE R P L AR SS

RSO TR Y 1 T I B AR A O 2R 5 BE R
FIRLRIBTE , WBT i A 3 Ak 2 3R BOM L A4 L
TR , 5L T LI I ) 3 B S HAL R IR
B THE R G A T A B B R G U A
AR B R B I 1 N 3581 S B o
T3 G AT TN, 3oF BE VR B £ LI B2 4 A 5
75 5

1 Xigge R BB R 5 5

1.1 Xigige iR BB WA 17

X RRR T SR B TEA A3 HT o 43 s P L[]
it @ rEF I RE T . SRR A Sk RSl
(9 E B ey R E e AR O , 45 S AN A T VRS B
P, FHBEEE o >R H R H AR I i R I g T 18R
O3B o FXF LTI 2 kb J B FH R G g A T 30, AN

.34 .

A DX 3 U5 K 190 i B e S 408 (A il S 45, 4
Il P 2 36 T v ] A R S B, A1 2 FE U 45 44 ) e B T
oo IMSRAEIR Az AR EREE S T U R A B A RE DR
PR A S ERIE AR 7853 40 AT R R A v, LA
Gt — e R A T S MCTHT A R B AR LR AR
AN RLAETR R G DUZ MR S BT, e A R &
JE o IV B IRV LRI I R kR A
G153 ] FEAR REIR BT 7T A, HEBEDR — X - £ —
S PR A R o T BR B R ) ok i o AN 2
S HEAT PPP IRG A il 55 07 30, TR IR R 40 %
By E R, A2 RE B AME #E 2R G RE AR T, B
KA e B, RIS SR s T R
PSR K- S 2 2 REEIR T 5, il ad R
i A A S DA SR i 2 B AT K5 | 5 R P T
S5 RGN LI YA Bk A T 3, SR
EORINT A L T S O D S - ST SN
NG AR n] AR BEIROT e A I AN 3 e Il A
J& o SEE R R A SRR BRI A X AT
FHEREIR 1z L B RE JT 5 LU AL B 5 2 e
TR RE R W PRSI, SR 2 i il K. B
A B FE RN Bt A B, K 25 5 R IR 55 °F 15 1 D ik
MR ARG B EEE N A . Tl s RE RS /Y
REE AL T AT 2 5, LR R THE
TS5 K- o HERT R A BB, R R SR 5



57

T FagHe - 56 T itk P N3 AL Sk 2R S RE DRI O TS 5 0 A

PABCRIE A R DR B, T2 i R e 108 5 LI BE AR
A% S 2R BT IR T B TR A SR AR, I RE TR 7 5
SERVSEAT IR R/ F R RS , 42 045 T LA vk
J1o BB AVERE, AL BB L R AR . LB
B Sk Aol A %Oy , AT BRI ™ s e it
R . A EIT AR R IR A RE S T T RE
U m e L v I SRR IR ZE S A, B BE IR
RO T R 1 RE TS 2 BE 0 © R AR SR 3 T TS A
Wk S . BB BE IR — 9 — fir — i P 0] e
AN REIR LI R . M LR B BETR R 5L, BES
TEH R RGEN 2 I0A FHRE T K (4[R2 T ig
PR IR et vl AR BE DR A MBI T 2, RERERS
I A2 Tl R BETR TS oK, SCREDL AL H AT Y B IR K e 4h
Ay, RSt A A BRI, 0 el X P 1O R AT 2 B ) AL
WAAEREL,

DX Il E U5 ELIBC ) RT L4 s 5 R B TS
BN, AR, FEARmRFE, IR, 5 B RS
T, W] o B T7 04 £ BE AT LA R I 42 45 07 15
KA IR AL B IR IC &, T & SR AL BOR
WA THATRIMSS o N B, R LR 3% B 4%
EETHCHRS, AR, WA T2 5850
S5y ok AR Ry 8, R RE TR R SR

2 HIENEZEESSTHEX

LAz 1 £ JH 3t DX T 9 P H 8l 2
iy, LB A sh i R 58 0 345 SR HTREAIE 2 A
T, B AL 2 ) R AT 0 e W90
FH P AT A YA G S e Ul AR S AT
FRF T E 4 T F > 5822 e R A7 i 4k 2o B 5 7 L
PR HETRANER AR KRNR RENER
A5, Ay R P ST SIS, Sy e g P SR
W S5 B A T | 5 G SR A SR BOR ST A . A
RO P A, T S AR BRI A 7 T 2% AL AP0
S SR , SEAR Bl o B RIS M 5 DAL IR BEBIL
a1 K 3 P PP B S5 A 5 SR e R IR SR B
SRAM R S5 2 A5 BAZ A BORSR FRETR A AR .
BT IX S BRI rhCs , 38 2o BB R B G
PZ8FEA , ST DX PRl 2 BE TR A, 2B XA
HL 8 VIR 2 R SR RE TR 52 B R 8CR 2 RE HL A
PFEAT o A5 BIRSE B BRI SF 5 S AL T i
BERGERER MR HRERF B, RERM R 5
R ERPIR A A L oA 2 A RS AT 45 S A B B 2% Bl

5, LS BYAF Y BB VR4S B 3 R AE A = R R A
JEE T RS R B Ak LA T TR SR MRS T, £R IE B R
A PRI 22 4, 2 i B R AR i sk AT VA RN
FElRe T, IR B E A B Re e & e Hpr .

2.1 HiEHALIE

SR 2 AL — RV B R AL AN SE LT
JIVESCHE: | PEABERIT WA 250 0T ST 50 Z5CHI 26 47 AH 07 1) Ak 24 DA
TR BE LS AT o AR S vh =280 S B A 21
B BE AL B DL R TR H A SRR DL
R R R B

SR I A 390552 55 54 v A AE A 43 25 (8 S (B
S 8 1 T ) s, X ik 2 S v s, g o S
B A B LR I I D 55 53 X 1 A AR i
ATALIR, IR ORI 1) 58 R M R M AN 23 B A

T RER A Al B J 7S R AR B 7R R H
HE R AT K A — & W B4 T, 75 2
XA S 1] K R AT o g b T B S
RAEACEE &, m R BE RS SA —E
FEEE (Y HG IR , AR 2T B BRitk 2 Ah,
FRAEE Y SR 028 25 15 M F 88l 9 AN Rl 5 2
R L 3 (R BSCHRE , I X250 o B e Fp et A

3 MHWBEBENEEREEMLML BP HEN
KWt

BHRSIEIUAL BP B2 [ 26 AT DL 35t A 5040
A SR R BE S VR AN BP 2 W 26 42 R i R BE )
S, SR I8 A% S e e 0 A DR ) 16 3]
— AN R A B], R BP LTS 0 R A R
RE T, TR /N5 09 25 6] B R o, DA, /)
BP R fa AR AR T REME , 32 = A8 oK i
F ek B A e
3.1 BENEEHEZE

PR A 381 R0 A A T 28 SRS S A I 505
AHEHATIZ B A RE M, H R I E 1 28
SRR S R AR R BE BRI Tk A W S
i, SCHR [ 1L ] 42 8 T A 38 N 35t 4% 533 (adaptive
genetic algorithm , AGA ) , AR 35 4~ A 3 IV B (B 75 Fp A
Hh T Ak 7K T ) R S8 SRR S 8

Pa fow =) S Bfm:g

PC = fmax _f;nin
oS <
2

(D

- 35.



L R

22 %

Pt S =)

S = fu
Pm = |fmax _fmiu ’ “
P 2

’f < f;n g

b PR AT 28 S A B A AL FE AR Y 1
O (L PR B R 5 f 2 A7 728 S5 B 1 A AR 1) 365
FEAEL 3 PV i 53 B 0 R A P33 97 B ) 95 K T ¢
IIME 3, FE AN Tl BT N7 B I ME Py, Py, Py
Py Y2k (0,1) X 18] A AY 4

M) A =0 (2) 7T, 2 AMAGE B BEAE H2i
T K EM, Hz R G R TE, #
SEAL TR EEIEAL IS ], 1207 WA B TR T M,
/D 58 SURVAR SV o 0 75 L R A R i bt 2ok
PRI, BORF A3 R K AR AR > REAS 3 1 1k
FALEY , 3 B A e A 0 i o 818 . fReflt
VNGRS e 1
]Popu [—40 Dimension [—2 Glo/Loc [—D Min Error ,m

lax. Vel. 10| Max. Pos. 100 Max. Fo. 2000 Inertia | [ 0.9

(2)

Fun. Type

htput [psoutfil. txt

Best.

5. 97169869909209E-06

Set Para I l I | Exit | About

Bl SsRElEs=E
Fig. 1 Scatter plot of optimized training

3.2 MgtWBENEEEE

eI RS A B, S5 5 IR RS
JO7BETERNRE b BT Ak AP R RE 24 1 21 B Be, LG
P A SRS e A, IR R B A 1 R AL
WAL 5 AR AR e 3 a0 T8 P ot fe 22
MR 10 B, B2 R P AR AN AR B 3
SE SRV S AR T a3, A A TR 55
AMAEFILTE LN o AL SR MR 2 28 A 25 22
JE B R Al 22 1 45, BIVOR A 099 2% 1) A
AL BB R A 1 . SCrPeR AR L Ak BP
W0 28 BRI LR AEL R B (L, BP0 28 B AS{EL A G B4
(=1,1) XIa) A R /NER LR B 2, o 10 ] — 30 o)

- 36 -

D B 3 B (AR R o IR SR S B o ) L
W], A JE L A (AR — A B iU W5
R IR B RN e L ORAFARSE & I IERENS . AR
LI 10 75 2R DU F5 R AT BOR O3 T L 3t
BT —AC B A T RE S Fe L A, O T Al
AT LUGRAT, SO T e DU PR A7 B, Sk  f
DA, 3 5 48 A0 14 77 30 Hh R M, 32X
AT RSO T R A A R R, B
[Fi P58 o Ao o S i W 28, S OB B e (A ik
FERAE IS A B0RE v A A 9 7 i ML JC X A S A FE A
A, PN AC FE I BT O S8 U il
R UIGRES SR INIE 2.

Neural Network

Hidden Output
Input Output
3 1

10 1

Algorithms
Data Division: Random (dividerand)

Training: Levenberg-Marquardt (trainlm)

Performance: Mean Squared Error (mse)
Calculations: MEX

Progress
Epoch: 0 E 33 iterations 1000
Time: 0:00:02
Performance:  125e+10 |INIASERIATIIT | 0.00
Gradient: 1.82e+10 [NATSER0SN | 1.00e-07
Mu: 0.00100 1.00e+03 1.00e+10
Validation Checks: 0 6 | 6
Plots
- e..| (Plotperform)
(plottrainstate)
(plotregression)
Fit (plotfit)
Plot Interval: D 1 epochs
2 IGERE
"ig. Training result diagram
Fig 2 Training result diag
N R T
AT BT
y,=axXx, +(1l-a) xx (3)
3
v, =(1 -a) Xx, +a xx,

A,y My, FoR s AR B A DA T84
PR o0, 0 o0, M SRR FEA T 22 LB AL BEAMA 0 S5
MCARKL, FIXTE])(0,1) AT HEL

X1 A R A AR e R R R R 9 1
O, A AR FH B A S T 5K, R E A A9 38 Bl R AR



57

T FagHe - 56 T itk P N3 AL Sk 2R S RE DRI O TS 5 0 A

N CREFERIEZ MRS . BRI BEE P Y
e, G A 4B T B ik R A 0t K Bl 22 Dk
AR S AU BEAL AR A R 7 e o
LA = 1, 1) A BE AL RO ARG @ A b A b
SR AR

AL ZRAREL

T______
|
B3 mMilsRE
Fig. 3 Optimal training algebra

NV PR KX (fitness function ) (4 366 U 42 52 R
B R RSO B L R BE R R B IR . Bk
TESEACIE RN, AR5 38 7 B8 R 0 B3 AR A 3 7 2
(B, AN AR B DI 25 TR L, — e 1 (B
REWA M TS o BAL L AT 205V pR R
PR FESE IR 2, E— RO B X A TR
REANLA LB A AR S 25 2R . FRRE R BN R & X0 T
BP [0 2% A B A (B A HES , BRI — AN x sJond bz
T~ BP [, E(x) JHXIRIA) BP /45477 Ho
AR 22 F J5 FL, I8 40 E (x) BN x 8L
FU o W, SRR A N JE PR T
FIT
E(x)
P FIT 8, feEid i e an el 4.

Best Validation Performance is 1442900.668 at epoch 27

T

fittness(x) =

(4)

= Train
1010 = Validation
= Test
i Best

0 5 10 15 20 25 30
33 Epochs

B4 SEERE
Fig. 4 Best fitness
3.3 fRLH) BP MK IEHE
AR TE FEA S U, T H A I R (R AR e 4

A, LA R Y ASCAE A0 B9 A B4 #5104 D BP9 265 B4 4
SR AAELAN B 6L, T4 W 268 1) 272 >, ELEIG JE Z8 1b A 1F
Ja B LM AR . bt ARARILALE A 45 AR
B A A7 RO i D LA R

FRL O 73 A7 P AR 22 FH P G A B, 7 DA 0
AR A i 9 RN B M 2 AR EE . X 4r
EEUAROE DRk ) PN €/ R RTRIIE SV VE LS i
faortraxid Ao ax i fl, IF A SR g e i, Se Bt
XA T KA B H S BRSSO R,
T A AR B A B I R BT R R B0
AP SR, AR LAY — 5 19 B R, IR
PRI AW AL . A ST Z 2 ML S — Pl
Rk . AR oI A & BRI, BUL A 1
PSR

B Aoy B A L TR KR 5N, R B LR
SR SCE A S Sk S R AR, A B R
SCHRITAERFF ST A 6 T R X S s 0 2 A
P, B LU E R TR 2 B RERENHE EA
[Pt J0 67 o [l 0 97 O 67 o
AT AHFTESERRH LA Bk W 5 b, 2 X
4 MAPE , ZiRz(AnF

My = (3 (1Y, =y,1/7,))/n X100 (5)

Forp oy, W ESAE, Y, TN, n o T A A
B0, MAPE {8/, A HU (ECBORS B . 000 £ 07 22
BN S

Error Histogram with 20 Bins

251

27

Instances

Bs BEA£E

Fig. 5 Direct variance diagram
AW TN e o R AR i S A Sk AT
AL, LR R0 X 2018 4E5 3 10 HE 6 A 10
H AR 23 D S s S I R REAS Kt 4 , T o AR AR 25
Rlnk o,

« 37 .



L R

22 %

x10* Autocorrelation of Error 1
25 I Correlations
—— Zero Correlatiof
Confidence Limit
20|
~lg
S
2 10
e
5
O 5
0
sl
20 15 10 5 0 5 10 15 20
Lag
Sample Partial Autocorrelation Function
08r

o
@

o
»

o
~N

Sample Partial Autocorrelations

=]
—
—
—
—

S
()

=)
=

8 L‘laOg 12 14 16 18 20
Eo6 IgiEERE
Fig. 6 Training sample diagram

Y5 13 I S 5 AR x 6 11
FI 0 602 187 TN, 2 9 52 3 e L4 1 £
R L, AT MAPE St JEHET T4, 46 0
U1, F1E R G ) MAPE Jy 1. 46% i f 505
HH MAPE g 2. 53% , [ 3 B it 14 v ) B0 4
FE T, 6K PR O 3 £ 5 0k L A £
7 R 2 T SR T A B 1 — e
W, B O T FOA 0 1 . B4 SR 2

=]
Nk
S
o

SEAERT LE (A 7 R
> X [: 1 7 7N o
10" 104 Response of Output Element 1 for Time-Series 1
+ Targels
13 + Outputs
Errors
12 —— Response
&1
2
= 10
€
]
59
H
3¢
7
6
5
2000
+Targets - Outputs
L 0
2
W 2000
4000
10 20 30 40 50 60

E7 BMWESERXERE

Fig. 7 Comparisons between predicted and real values

- 38 .

&1 BWMALEELR
Tab. 1~ Comparison of quasi-adaptive random forest

classification algorithms

T 5 % MAPE/ %
0L 19 3 7 3 AR AR 1. 46
Ir A BEHL AR 2 2.12
BP #5045 3. 14
SVM %3 2.03
IR 3.65
AR TR 2.79

1 11 H S G A (BRI L Rt 11 3 7 38t
Pk HAU AL ST v g S0 A LA % 22 b A% G 00 O
VEDEAT TI0IN ) O X IR G A 3 8 A AR
SERI TR 220 1. 463 2% ML B39 T7 AR
ZEH 2. 13% , BSGHE 1 3 IO 3 1 Bk 28 B H A v 1) T
DRSRE o O R RIS P B 7 97 i AN 2345 RE TR K e 755K
IR o UK, TR A A X A8 T B 9 R SR s
ZYRAAFHIE o TE 07 BT | LA 3ok i L 3 ik
W0 A R [T S R B R G I Rt X
SEREAS A ST g o T R T v ) 2 85 FE 6%
SEARFE RIS N BRI 5, L TR REIRIN AN (L iis
iR, AR A DORAT T 23 4110 kV
TiC o i A 2 A T AR L, DX ) 0 255 RE R AR ¢
PEATRERE S, ] 2 I BE IR AN A1 iR
TF il i Bip ) KL 7 S AAAR WA o B T IX UK e
o RV P DR 1 2R A1 R 20K, 4 H 25 5 BE TR
PRI T3 58, R X I H AR I 2RI 7 58, T 22
Dr A2 AR VEA R T 2R RE IR P R AR Y
T F, P LR S s ) o 4 Y B 7 a2 A ]

8 FIi/n.
¢ ETcrReREEENERE &g
F T BPHI 2 N 44 (1) 55 1 51 4 S 1
t-L ] F L
e e T oe T e Tt | s |
§ 20120102 27552403 26819e+03 260942403 25324e+03 244008+

20120103 414090+03 40397403 393836403 387176403 38163es
20120104 463040403 457716403 44918403 442606403 436850 ~
" v

PR 2 AR L

10 20 30 40 5 60 70 8 9 100

B8 REffTL
Fig. 8 Monthly load curve




57

T FagHe - 56 T itk P N3 AL Sk 2R S RE DRI O TS 5 0 A

4 H5iE

BT HER M = p £ A sk R G ITREIX
SR BE R ELIK I 1Y S 56 BT, X S REELAR , 2RI g
DROCARHC B, DAL BEIEOR T, 1Y 20 BRI, 42 71 B R
B AL AB R 2%, 45 1 B A B At S 00 I A B UK
5 1 B ZRBEIR TR, R A T R B HOR
HE— AR T A T ARG R S DX e D5 I
P BRI ST B P O SR S B T SR N A
DL A R BRI i . ASBIF T UESE T KB H AR AT
AT DSk RE 5 L 5% 9 ) ) 20 M 9F 5, O v 47
b DX A IR 0 B 4 R K 1 S R T
ARSCHEABISHUARE o XF T A R LU P A o 552 it 5
TR O PO T S A R SR i T
TR B S R, T2 51 P OE AR HIRE SR N, 51
ST IATHIE AT SR . DU P RERCRE S T
SR IR AR SRR S DL AR S B
i RER S AL R AL A A B W g T A, A
ST 53 A1 20T A RREU M T e S e B AR T
PHEREU R A 3, DLRAR A A A=y o 55 LA
REMRIE T A o, 1 17t e IR A0 B AU BE TRUE
2 s e BEREAX, DLl AR AR, BB 20 5
A REBRIE 0. RBIR RS KT RIKEfL S 1
gy, LU 38 BRE IR 75 -4 R 22 RE DM EL b
45 DXCBRRE TR BT IR S RE IR A5 5K 1 B0 , K 73 A1 350 mT
A BEUR R FL/ A /NI PR = IR /N R A9
HHeL L P2G i Bl v/ R/ R R R
REALIR  FERAAE A R A HLES &, T UM I 5 —
PE], LB P L R P S R RETRUE 2UTE] Y $%
R /TN Ry S b 5 NV R 90 W S g
Z RE VIR U, T R R RE IR B th e L AT
FETRTEE FIHT AR ) £ RE S AT AR RE R A L
A ZREMAERE B M B S ELR TR IR SR
WFSE s RFEE A R R 300t , 5z 5 i A 7 R T ]
IR R, SCBLRE TR B 3L = REIRSC 5y DL
P SRR IIRE . THH I B A B, SE B
Bt R AR 0 iy i 42 7 = A 22 A ] SEAR B, B T
R G IR S IR L AR R R TIRE i A
TR BRI KL G A, LB RE IR AL IR L . DU P
S HRG, ORI S TR BT, JE IO T RE TR
FOAES RS Ui i & b, RS
5 R T R AR, I oA o AR IR A 7

B o MR, & RSB Lh 5
Heo7 AR AL B A B Gl 2 RE AN KR 1%
P = HRAEHOAR KOG AN AR FI i A e B2 et
FORBIBLHT, T 2 RE IR BT, BRIk 137 X REFE AN HE
TChE B 1 REIRARARR SR

SE ik

[1] YANG YINTANG,WU RUIZHEN,ZHANG LI et al. An asynchronous
adaptive priority round-robin arbiter based on four-phase dual-rail
protocol [ J]. Chinese Journal of Electronics. 2015,24(01) .1 -7.

[2] SHAO XING,WANG RUCHUAN, HUANG HAIPING, et al. Load
balanced coding aware multipath routing for wireless mesh networks
[J]. Chinese Journal of Electronics,2015,24(01) ;8 —12.

[3] JI YIMU, YUAN YONGGE,HAN ZHIJIE, et al. An analysis and
proof on self-similarity property of flash P2P internet video traffic
[J]. Chinese Journal of Electronics,2015,24(01) ;26 —32.

[4] HE WEI,ZHAO RUILIAN,ZHU QUNXIONG. Integrating evolutionary
testing with reinforcement learning for automated test generation of
object-oriented software[ J ]. Chinese Journal of Electronics,2015,24
(01) 38 —45.

[5] ZHOU AIPING,LIU LIJUN,ZHU HUISHENG,et al. Parallel sketch
based super node detection with traceability[ J ]. Chinese Journal of
Electronics,2018,27(06) :1133 - 1140.

(6] FIH, 2 ek, W EE, S . T /N2 o B0 # B S H 1)

LR MR ARG R T 2R ()], AR ,2018,42
(12) ;4022 -4030.
HE Jinghan, LUO Yiping, LUO Guomin, et al. A single-ended
protection algorithm based on wavelet multi-resolution analysis and
support vector machine for flexible DC systems[ J ]. Power System
Technology,2018,42(12) :4022 —4030.

(71 Z=MWG, Ao, Eh8 K, 4% . JETRAHNCIZ B T2 L A 1
BREE R R TN [T ], L R R, 2018,42 (12) 14045
-4052.

LI Peng,HE Shuai, HAN Pengfei, et al. Short-term load forecasting
of smart grid based on long-short-term memory recurrent neural
networks in condition of real-time electricity price [ J ] . Power
System Technology,2018 ,42(12) :4045 —4052.

(81 MAR, XA, XM 55, 45 . kTl 22 000 2% 0000 A A% 1) 4 25 %
SEWREERI[T]. BREAR,2018,42(12) :4076 —4082.

YANG Yue, LIU Youbo, LIU Junyong, et al. Preventive transient
stability control based on neural network security predictor [ J].
Power System Technology ,2018,42(12) :4076 —4082.

(9] JEIBA, AR, e, & . BT R A G i i e R vl
R[], FMEA 2018 ,42(10) 3268 -3274.
ZHOU Ming, SONG Xufan, TU Jing, et al. Residential electricity
consumption behavior analysis based on non-intrusive load
monitoring[ J ] . Power System Technology, 2018 ,42 ( 10) : 3268
-3274.

[10] kT, BRfl, Bt ik, 5 . [ESMUEUEBIIR 55 117 7 fh BF oY

-39 .



L R B2 %

KT ERE R L], IR ,2018,42(09) 2915 -2922. SrBrLI]. B I K ,2018,21(12) 26 - 31.
HE Yongxiu, CHEN Qian, FEI Yunzhi, et al. Typical foreign ZHANG Quan, QI Hongtao, LIU Kunpeng, et al. Analysis of big
ancillary service market products and enlightenment to China data demand side application of foreign power enterprises [ J].
[J]. Power System Technology,2018,42(09) :2915 —2922. Power Systems and Big Data,2018,21(12) ;26 - 31.

[1T] XBZRMR, AR, BRE, 45 . BRIt i R S S Ak BT ). [15] ¢ “HHER + 7 BER L R oll B R AL A B S R ]
AR ,2019,22(03) 81 - 86. H 7 AR ,2018 ,21 (12) 143 - 46.
DENG Donglin, XU Yin, CHEN Jian, et al. Acquisition and WANG Xing. "Internet + "mode of intelligent construction and
preprocessing of smart electric appliance network power data [ J]. management of power grid enterprises[ J]. Power Systems and Big
Power Systems and Big Data,2019,22(03) .81 - 86. Data,2018,21(12) ;43 —46.

[12] KA, sK/NAE SRAE R, 45 . v T 385 0 R E e i 3% 53T [16] BRETHME. T RBEHIE REE M SCEEBOARMI [ T]. IR
KRAX SN LT, R ,2019,22(02) 88 -92. A ,2016,40(08) ;1713 - 1714.
GENG  Juncheng, ZHANG Xiaofei, GUO Zhimin, et HE Hongyan. Research on key technology of smart grid based on
al. Development and application of big data application scenario big data[ J]. Chinese Journal of Power Sources,2016,40 (08 ) :
in the electric power communication network [ J]. Power Systems 1713 - 1714.

and Big Data,2019,22(02) :88 -92.
(131 J5IEde, M8, H i, %5 . JE T BP P2 M4 11 PMS Hi jt L& Yrim B #2019 -04 - 19

WBCRROL PEA BRGE[T]. W ) K HdE, 2019,22 (01) : 59 EEEIT:

- 65.

SU Xiaolong, XTA Peng,XIAO Bo,et al. PMS current transformer

~

BAR % (1987) 4, AR A, TR, E2AF Y
HYEF I b far R e XA S B R TAE,

29

e

equipment status evaluation system based on BP neural network
[J]. Power Systems and Big Data,2019,22(01) :59 - 65.
[14] 34, FPLTU, UGN, 45 . B Sb oty ol KHCHR SR UL (AXFARIE )

Research and analysis of comprehensive energy planning based

on improved self-adaption genetic algorithms
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(Honghe Power Supply Bureau of Yunnan Power Grid Co. ,Lid. ,Honghe 661100 Yunnan,China)

Abstract : In order to solve the problem of increasingly severe social environment and increasingly exhausted resources,so that different
energy structures can be optimized ,this paper adopts an improved adaptive genetic algorithm to predict and analyze energy resources,
With the help of a large number of power load data provided by metrology automation system, based on user group analysis and
identification , improved adaptive genetic algorithm and other data technology,load forecasting is carried out,and different industries and
departments , different energy structures are analyzed and discussed in depth. Compared with several traditional prediction algorithms , the
improved adaptive genetic algorithm has more accurate prediction ability. The research results show that it is necessary to do a good job
of related energy prediction in advance and make a comprehensive planning of energy structure. It can lead the energy model into a new
mode and open up a new era of energy internet. To do the necessary work for the transformation and upgrading of energy
structure. Comprehensive energy planning can alleviate the serious problems such as energy crisis and environmental pollution and other
serious problems.

Key words: big data technology ;load forecasting ; improved self-adaption genetic algorithm ; comprehensive energy planning
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