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Comprehensive Evaluation Method of Transient Power Quality
Based on Big Data Analysis
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Abstract; A transient power quality assessment method is proposed based on Naive Bayes classification in the architecture of big data
processing. The data sources are extended to power grid monitoring data, power customer data and public data, and the assessment se-
verities are classified into normal state, abnormal state, critical state, and failed state according to the results of Naive Bayes classifi-
cation. A Naive Bayes classification method based on MapReduce to realize power quality assessment is designsed. In the classifier
training phase, massive historical data are used as the distributed learning object, and assessment rules are generated periodically. In
the state assessment phase, each assessment node updates the assessment rules generated by the training phase, generates real-time e-
valuation of the samples from the stream processing framework, and evaluates the power quality state according to the current rule. Ex-
periment results show that the transient power quality evaluation method based on big data analysis presented in this paper is feasible,
and achieve good results both in classification accuracy and processing speed.

Key words: big data; MapReduce; distributed data mining; Naive Bayes classification

0 2 OB AR N R BUE TR . KL
e, ATATHREFT AR M L e, EE LT
RLAE B8 E 2R i R IR s AT TSR IR 25 . A Ml 25 =R AN P A 4 () R 1 F
FERAHEE 7, (EREE BUR AR, B
Peh C L noh 1 BRI ) Uy B, U
ERTE: WA AERER AT (973 $1H) (2013CB228206) s gk FEL e 27 af MR P T v BT 7 S J B SRR P 19 T R
AIEIRTE IS 2300 PIETRRAT 02 FRIOI e g, g R RTRSE A VR F 1
Foundation item: Supported by the National Basic Research Program of E?ﬁ%ﬁXq‘EﬁﬁE })ﬁ E%% E"Jg/\ {’ﬁf Eﬁﬁ]& , ’fjii’f Vas
Chi'na (?73 l?rogram) (2013CB2.28206) ; National Nathal Scicince Foun- EEXR?IT %Bﬁg Yﬁﬁﬁ ﬂj_ﬂ,ﬁz ’ﬁﬁ% tijﬁ,u }:r'% % I\EJ ZB@:E/‘J

dation of China (61233016) ; Science & Technology Projects of CSG (K-

$72012-026) . FEEARE, NI A HL BT T AT A DA R R T

T




5% 6 SRAE R, A5 TR T AR A R BE B £ A O 1 81
) RIEBEIET TP i ARSOH A% u R R T 2 B T i £ DPAG
AT A EEARX P E R T ETTRC SRR RO LUT =288 . (1) - MisAT i

T4 T 5728 B AR (R OB T A, AR AR A o 3 2
0 Bl 5 A 7 DL R Al 878 A L TR
file, HERARIIE A 2 i ) B i 48 kv
Ko R REIRE ST, SUghmb, fich ., &8
SRR IR B AR A R ] TR A L RE T = 25 B 1T
Aili o XEEE G AZSAY - AT D)4y Ay i dk g s A5 A S
Hﬂm%ﬁﬁfﬁ BAZE, E. 0. B S5k
L, SRR TR BT AR EET Y TR
ﬁﬁ‘m%%ﬁ#ﬁf% BN AT ERE Sy, AT LASR
SHRERTREZE G VR AU BT T BE RN,
T A5 28] A0S Fsf R ] 5 R PEAG 45 2R
ASCWRFE T H i o v 2 H R o s A Ak
PR REE AL B2, JF 4R T — Rl T 0 A Uk
2 DUl (Naive Bayes ) 43207 v 1 25 i B BT 52 3
75, a8 1 ™ E AR B 0 O AR IR
AL R R RS L AR B R R R
JEI L 2R FAR A o i 1 R B0 AE 28 1) Ab 3L )7 %,
ACAT DL o e S 0 B 201, R R I R 1 Y ke
R, T ELAT LA S0 52 E RS Tl B SR MR 1

FAT, SRS E 2N ) &
Gil e RUE . T%iﬁ?ﬂ’]i%l%‘?, B S RE

PR B B B97E T 00 F-S2k s PR R S B RE R
Yeshf ™ m AR B, S AU P A A R T
2 HBFR R SUERNE L R 22 5 bR ) e
IR — AL BT RR I [ AN TR A L B
JE R LA VA T 5 328240 hy 5 M 43 W RN A2 = A AT
Wi, HOr i 2 2o (o A 3R B8 A5 HE A 1)
AT I SRR B, Ik 2 4 b R R B B 1) — 4k 5
FH o PR PG O i 1 3 B R R A T 4% R
R AR ELA A R AR SE b, T B0 A
AR IS, 2R 00 A 22 o

Gy BRI E AR R AR A 9 2R 5K [R]
YU, 3 ) SR G R T S BRI AR 2 ]
(G R BT CGEE AR /32588 ) . TSR
PUREAS . A SO BT AS HEL R I B 25 B VAT SR 40
OB, B R 2 R 5 K b i
FEASKI 253 %’@f‘%’*” R J5 ARl 73 JE A P DA
TN A g

DR, W, B, RS (2) A4HE R
i, F5oR B T HLU RGNS W e AL % )
MCREHE, R4, &4, MR FES; (3)
EEJJFHF%’?HE, e ST PR . T AT
C BIRSEHRER. HLE A TN S R AR ™
Eﬁfﬁﬁ%j‘ﬁﬁl{kﬁ JLI H B RERAS .
PR B L H B Bk AS  J B fl R  FRR A U A 4%
%K, IHornlE SN
1) B 25 H R IF %Ik ZS (normal condition) ;. Hi [{¥]
SEIBAT, FEAANSINTHL g AT 7 A T XU )R

(e}

2) % i B [ IR 24 (voltage dip condition ) :
AT A H B T AR AR TR AR BN B AR AR AL,
HACH R BN EES %R 85% ~
90% , WIfgcs R g AT AR T HL RUR:

3) i TR B WL R B AR S (deep voltage dip
AN B 2 A WL B AT R 30 AR R B
WK ASZMN, BECUEERE) WENEE S %
HLE ) 70% ~85% , 23X} A sk, o I P AR 43
AR URE L g AR AT H R

4) G i} L R e R 75 (less voltage condition ) ;
A A~ HL G A TR T AR AR R B A AR 4k

condition ) :

JUE G TARERRE, B CRRERE) A R e
SHEHEN 35% ~T70% , 2x43d P =4 H

HL KU o
2 ETREENESRERESSITMHIER

B2 R BT I 2 B P TR 1 B30I X g A 4 Vi
217 LA A SO, A SO RS A PR 5 T
B[R B HA o A S s A A s b B Re Oy, T
Hadoop HEZESC AL #5546 . el & . BCdls S .
Hadoop 2 H il ) 19 K& ab BEAE AL, HAg
K OB AP At AV B AL BRAE 7, T RE RV G it Ab #1
FSE B Ah B ) 2 Foll 55 75 5K . MapReduce J& Ha-
doop 284 iR LA 22—, & HEE R b PR O AR 4y
" Map (W) " 1" Reduce (FLZ9) " WP EE, —
> MapReduce fEl (job) i # 2k A B & 4 V)
SR TS EHESL, B map £ 55 (task) DL5E 4
IR T AL FREA T, HEAL S map Ay Hh JEiE AT
HEF, RIS LS b A %5 reduce /£55, reduce {55



82 TR MEA

&

143 map B i BdE , Rx AR T 5 OF
e — BTN (B, Herh Job Tracker i 3E/EI Y
EIHHIYE B, Task Tracker 11 3% map {E M F1 reduce
PR HAAT " FEARBURHE (1 2L A 1, SRIH >
A0 2285 > R B e S i Ab BRZE A 0 B e 12 18 2R
Hy, BTARNR DU (Naive Bayes ) J3 250k S0 8L
ASHAEITEAR SR 232K (S IR Rk
BRRRA . RERT R B R R RS L T R
ARZEFEZN) , INMTHEA TR IEARL AT FiE . Na-
ive Bayes 73S 407 BRIG BLAil 2 DU e £, RIAR
Py AREAS I S I AR FEAS 20 5 S it 2, AT
ARAFAFAEZS [A] R 0B 2 0] A B 5 28 50 A, DTG
IRBERIEAEA ) LR AR SR 43 2 0 R
TR R ZEAE) e T ) B A5 PR R O A 25 5 PR A 1 R 8k
MEZE 3 Ry B2 . oA XSO R L R
SEERE L oA AZ IR E A, W T R

D) E i 52 . 8 2 TRk ml G Rk e 4 A,
SCHERES Y 5 RS . B E A, AR IRER 2 H] 4K
PRI, T3 Ay i Iy S A8 AR 52 I dk A i A Ak

I oA T 7 T e~ |
pra—. Q® @ |

R e R R 2,

| |

[ o | %
= 1 [ | 0

| |

| |

B I R s | 2 M B P u g

2) A A SO R 4 1 SR
S EEER, edR s A ek BRI, R
AR A5 RN B (AP B . RIAS sh M
W AR REEE Y, B A R ] B A
P

3) KB/ A KA FRZ . A ST B AHELL R
JHAY 5 38 JH (%) MapReduce 43 A 20 1+ 5 HE 42, Job
Tracker 7 /&5 38 1oL & & Task Trackers 35 5 _F AT 5%
TR BT R G LRV FR4% o3 7 =0T 55
Fy1& “Map (W5 ” pRBHT Reduce (FLZY) ™ bR B 5K
BB (9 AT Ab B, BT EE T 0 A =X Ak B
key/value %, F-7¢ shuffle 3372 /b5t i) ) key/ val-
ue XD, I 1] HashMap 1 B A A 7] key
{47 & 27~ Reducer H1, Reduce pR%L S I A 1Y
EATM R A (a] key fyH[a] value, Jf7™ A &8s .

4) ¥ Hlm 4298 2 1€ MapReduce 53 fii 23 53 AE
BRI AN L, ol A o 5 A 2 R S B A R AR
B, IR BRI T AL EE SRS A s f 7

i i — Dyt
————————————
J£T MapReduce 5370 20 EAESL
AR iR P Mapidf

KAl b B

Task

Z Tob Trackers
Tracker
Task
Trackers

= [sumre]
= [retme ]

KHR A TR RS
P [ sdeaiassin | [ sdesrse | [ o ]
I [ mmssrn | [ ormiteemsm |
T T T T T T T T T TRgEwARR T T T T T T T T T
R

NIE B LI B

—— e e L e . e e e e —

B EEESHEERESSITAHREHEELR

Fig. 1 Big data structure for comprehensive evaluation of transient power quality
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