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Research of Reactive Power Optimization in Distribution
Network Based on Particle Swarm Optimization Algorithm
Integrated with Backtracking Iterative Search

Yang Chunsheng, Zhou Weiwei, Wei Haichun, Zhao Xibao, Huang Haojun
( Engineering Construction Center, CNOOC ( China) Co. , Lid. (Tianjin Branch), Tianjin 300459, China)

Abstract: A comprehensive optimization model of distribution network is established which takes active power loss minimization
as the optimization objective and network topology as constraint conditions, under considering the voltage quality of distribution
network and the capacity limitation of reactive power compensation equipment. According to the characteristics of particle
swarm algorithm (PSO), that is, premature phenomenon, slow convergence and easily getting the local optimal solution, a
particle swarm algorithm based on backiracking iteration ( BPSO) is proposed. The algorithm adopts the "0 — 1" characteristic
of backtracking iteration, avoids the invalid search by pruning function in the process of optimization, and improves the optimi-
zation path, thus the global optimization performance of PSO is improved. The simulation of IEEE 30 node distribution network
example verifies the optimal solution of BPSO algorithm, and the comparison results with the conventional PSO algorithm show
the superiority of the proposed algorithm.

Key words: distribution network ; backtracking iteration; particle swarm optimization algorithm; reactive power optimization
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Frequency Coordinated Control Strategy for
MMC - MTDC Transmission System

Yang Lin', Deng Hongqiang' , Deng Yunren',Chen Hao’
(1. State Grid Nanchong Power Supply Company, Nanchong 637000, Sichuan, China; 2. College of
Electrical Engineering and Information Technology, Sichuan University, Chengdu 610065, Sichuan, China)

Abstract: The problem of inter — area frequency support can not be achieved after asynchronous networking is realized through
MMC - MTDC. Referring to the power — frequency characteristics of AC system and the DC voltage droop characteristics of
flexible HVDC system, 3 frequency coordinated control strategies are designed: fixed frequency control, frequency deviation PI
control and power estimation frequency control. Fixed frequency control sets frequency reference value as the constant to obtain
power support. The frequency deviation Pl control obtains the power support by taking the frequency of converter station with
frequency accident and the difference of the average frequency of the coordinated control converter station as the input of PI
controller. The power estimation frequency control is based on the instantaneous change of the frequency of AC side of the ac-
cident converter station. And the power — frequency characteristic coefficient is used to estimate the power variation to deter-
mine the power support of the converter station. In PSCAD simulation software, an asynchronous networking system is set up
for simulation verification, and the simulation results show the feasibility and effectiveness of the proposed 3 methods to a-
chieve inter — area frequency coordinated control.

Key words:MMC — MTDC; frequency coordinated control ; voltage droop control ; fixed frequency control ; frequency deviation

control ; power estimation; power — frequency characteristic coefficient
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Research on Flexible HVDC System Control Strategy Based on MMC

Liang Ming', Meng Xin®,Xue Yiming’, Wang Juncheng'
(1. Southwest Electric Power Design Institute Co. , Ltd. , Chengdu 610021, Sichuan, China;
2. Electric Power Planning & Engineering Institute Co. , Ltd. , Beijing 100120, China;
3. State Grid Jibei Electric Power Company, Beijing 100054, China)

Abstract ; Modular multilevel converter (MMC) is the preferred converter topology of flexible DC transmission system, and re-
searching the control strategy of MMC is of great significance. The topology and basic working principle of MMC are intro-
duced, and the simplified circuit model of MMC — HVDC is deduced. The inner —loop current controller and outer — loop con-
troller in dq coordinate are designed. Moreover, the active/reactive power control strategy of MMC — HVDC system is studied.
Finally, a point —to — point MMC — HVDC system is established and simulated in PSCAD/EMTDC. The results show that the

proposed MMC model is correct and the control strategy is effect.
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A Coordinated Control Strategy of Microgrid Based on PV, BES and SC

Zhang Qian, Jiang Yongmei, Ding Ming, Jin Wujie, Jin Chenxing
( Zhoushan Power Supply Company, State Grid Zhejiang Electric
Power Company, Zhoushan 316021, Zhejiang, China)

Abstract ; For the shorts of the output of photovoltaic power generation system, the complementary characteristics of battery and
supercapacitor energy storage system to photovoltaic power generation system is utilized to composed the microgrid system with
photovoltaic power generation, battery and supercapacitor. A control strategy based on DC bus voltage balance is proposed to a-
chieve the fast response of battery and supercapacitor. Finally, the simulation model of microgrid is established with Matlab/

Simulink simulation software, and the simulation results verify the superiority and validity of the proposed control strategy.

Key words: photovoltaic cell; hybrid energy storage system; microgrid modeling; coordinated control
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A Reliability Evaluation Method of Active Distribution
Network Considering Distributed Generations and Batteries

Liu Xuna', We Jun', Zhou Yulu®, Zhang Jingrui®, Zhang Wei’
(1. State Grid Sichuan Economic Research Institute, Chengdu 610041, Sichuan, China;
2. Department of Instrumental and Electrical Engineering, Xiamen University, Xiamen 361005,

Fujian, China; 3. Jicheng Electronics Corporation, Jinan 250100, Shandong, China)

Abstract : As the development of grid technology, a further study of evaluation techniques for active distribution network is also
necessary. Evaluation methods of active distribution network are not similar to that of the traditional one because of their great
differences, such as network structure, trend of flow, etc. A reliability evaluation method for active distribution network con-
sidering distributed generations and batteries is proposed. Firstly, a Monte Carlo simulation is implemented to obtain system
states. Then, the power flow results obtained by an improved back/forward power flow calculation method is used to calculated

the index values, and a comprehensive evaluation index value is then computed. Finally, the effectiveness of the proposed

method is proved by nine cases.

Key words: active distributed network ; reliability evaluation; network type; power flow balance

0 3l 5

Bl D SR H g 5K REIRE ML FI PR 458 75
LA, Ok 822 1)1 T RE TR AR AT, IF:
P14 A7 20 H YR (distributed generation , DG ) FTE 2 JF
VNGNS I 107 5 25 B (T E= W R =18 1 B (7
A7 ZCREVE ] BRE | Sl S5 O vl ) ) 520, 33
P L AR Az T A

FZECH AN A TSR M4, B T A KH

RLEELSN, A St 7 2 REL R Z A,
BT RS A L R 2% il 22 ke T B
BB AEZ BRI A BT 1] AHEA T AN [R] 1 42 ol 4
B B R B A% 53 A L R A D0 35 I S b A L
XTECH ARG T, L, B X2 SE e s 9 114 vl 5¢
PEPPAS 7 2k E AR I T A M4 3
AR IR A Xk T Sl IC L 1 G T SR DA B
WHINERIT T —RIIH5E . SCHR[2 32 H B FC
RG] SRR R T A T 5 A SR RISk
TR U T A A PR A H AR 2R Gl S oK
.23.



542 5501 )
2019 2 H

mne KR

Sichuan Electric Power Technology

Vol. 42 ,No. 1
Feb. ,2019

SFEIERTHA BRI . SCHR 3 T3 TAE A
A R RS, T HL AT SERE A BIE T e A TR %
ARG T A S O M — e R LA T AR5
Rl FETE

M s U SRR i SR T —
Mol T35 A R ) S B E H I el SR A
VL ZITIEA S ARG AT SEPE R AR AN X A 3 R
(R SEVERS PR REA TS, IR T 7E A I A, A
IFi) 28 400 190 245 I TR0 187 e 5 -5 0 O A4 R0 28 ) AL
AT e R SRR 2 IR

1 A REPEPPAG fE bR

G4 TOPSIS 35 RIAE [ 5 3%, 25 4 e el
SEPERERR AR Xt 43 A 3 e U A AT SR AR 4R
VI S R AT RS SV . 2SS
PEARERR AL & 73 () | A5 BRI 8 17
NS F T BESRARDL , SR 1 A 20 e ALK
GERISEIN o AEGE AT SEPESR bR AT RGT- B AR
(system average interruption frequency index, SAIFT) |
FRGEV- 245 L R SE N [A] 45 F5 ( system average inter-
ruption duration index, SAIDI) |, &4 M L A B 15
#5 (energy not supplied, ENS) F1HL {8 i s 845 ( volt-
age quality, VOL) . % XJ 73 A3 =0 L I8 /9 37 45 b5 £
15 :DG %f SAIDI [ 5T ik 25X Dear » DG XF SATFI iy
TR R EX Dy ARG HL ) fE W 2B (expected  de-
mand not supplied when being island, EDNSI) ,

L1 fegrlEitiatn

1) RGEF- {5 AR FEHR (SAIFT)

(Bl Ve K N,

sarFl = 2 ;%}EEE%M& = 2{]‘% © ()
e A IR R B SRAGSAAE s N, O B0A A
(9P B0 SATET (B R/ (- 4R ) o AR bR
e o A P S 2 48 d YR $1 (average interruption
times of customer, AITC)

2) RGET-H{5 L R Rl E F5 (SAIDI)

_ e gt > U,

SAIDT = (REE Ty,
(2)
SR U, BB A, § A LI ] SP-14 48 SAIDI ff)
RN/ (P ) o SRR B SO PP

.24 .

Y4145 B 5} [R] ( average interruption hours of customer,
AIHC) ,
3) RGEAHEA L HEFR (ENS)
ENS=3XL,.U, (3)
AR, Ly AR AR i AU 1H
4) HifE AR (VOL)
LW =V -V P,

i=1

VOL =

K
(Vr - Vmin)( Vmax - Vr) 2 ‘P/‘
=

(4)
K (v, = VDV = V) DL | P | BRARG 4
AN S AERUE HUE T B R K5 K O 3
HL P A S SRV T R BRI AE Ve
Voo BV, S0 58 S b R BUE(E; P,
KR OEATIE PO R AR, MR K
SRR, VOL 238k a7 5 575 i i 2 8008 (I, 1%
PR MR KA 17
1.2 $t334HmX BIRAIER
1) Dgy 1 DG Xt SAIDI 1 53 #ik R %, & DG If
M J5 SAIDI (i /b it 5 DG it 2 b, iH 5 ik
~_SAIDI, ~SAIDI, (5)
SAIDI P[)C
r: SAIDI, A3 DG I M i (1) 2R G 45 L B[R] - 3
{E; SAIDIL, f%3& DG F+ ¥ J& ) 8 G 45 Ha i [ia] °F- 3
L5 P A2 P9 285 25 A A =X Pl 5 800 25 o
(2)DG X SAIFI {53k 25 Doy, 2 DG 3 W
Bic L P SATFT Y HIs 5 DG 2t Lol 115
W

5> o

_ SAIFI, — SAIFT, 6)
S PDG
i, SAIFT, #1 SAIFT, 23 Bt DG I RIAi 5 4 &
GioT- SR
3) PR L S A e
EDNSI = ¥ (P()C(t)) (7)
K C (o) RIRE BT ¢ B 220 B A s 5 P (o) Ry it
ZN A B A R o Lrp A L YR S T 067 A
HIDBAFE IS C(0) WA — & 50

2 FRBR R

P B S R IS ARAU T 1 T A [ 2 I BE N 14
I TRI Y , 0 o AT RS 1 A, e X



542 5501 )
2019 2 H

mne KR

Sichuan Electric Power Technology

Vol. 42 ,No. 1
Feb. ,2019

IR R GRS FE RS e Pt
NTRACTHHR W T R G o, AFIRIEH 12
Fr A sz AR S o AR R T2 1 T KWL
TR A S it e — ORI, JLPF B IE R ARES
Fp2 I i) NI A A A ] #18 JIR A A 5000 A, FLAE R
A1) =Ae™ (8)
e(1) =pe™ 9)
A NRBCR s MBS/ (0) o 2 A A
BEAIMER 5 g (1) Ay ¢ I 2B A8 52 S AR
XM B R BOR B 5 RIS 5 IR [R] ) 5 2R
Ja g AR [0, 1] 2 Ta] Y BERLEL, iz P54 1 o
SO B R BOR I E A GE oo IR i B TARIRES T
FER S R B N
1
Ty = —Tlan (10)

T, = --InR, (11)
m

KSR R, 10, LRI S 73 A I BEALEC. X Gk
B AR IR] 7 AN ) T HEATIET 1 7S RS
FREEI [ lAE o

A

EH
TTF TTR
f#ig -

B SESEEREHmE
P R SRR ISR A 2 oo R is
FPIRASJ5 , SEA] SRAFEEA R Ia AT RES , HE X 2
GE AT T VA

3 ARG R

3.1 MBS EK

TESFF RIS Bl e v, R R s i oA 3K
FL UL AT BB R A A, (S5 TG HL 0 24y — 1> 190 2% 284 i
JREZA W2 T A TR R A I 45 DX, it A A ik
A5 1, ST 9 2% DX IR T R 47 43 26
W25 X IERIY AT 730 3 2855 1 FEN M4 & A e
PR (B 1) 555 2 ZEON M A S A LI L
HSA PV A (I 2) 5505 3 FEO 2% P EAN S A
HLIEY 5, AT PV TR (SERL3) 6

55 1 2R n] B IRES 3.2 WA BBk Y

AUHECEAR T T A TR 268 3 R0
U AT ZREA TR0 . 5 2 KRB R EX S %
ST AR LR AT AL PR T 2 KM 4
BOA AL IR, T e — S PV Y A N B 5 F
P R X HLRL PV A S /N — A A
S o G IR I, B — 2R B AR Y A
FHIAT SRS T 45 7 HLAL LE 7 1] T 55 1), X R
TRHE AR R R A . RIS
A R Z G T TR BT R S
N2 Ps , AR LR A5 0 9 250Uk AR T, D32 ) 4%
B0 56 58 S 1Y R, B2 A R T A
R Frone I, X505 2 M4, T 200k
BHIZZE F1 R, PR B I AR A5, AR5 AT
ARIEER 3.2 19 Bk (8 St A i A [ A T H 33 7 1%
PEATRIA T o

2 FRESAE
R BENELBETASRATRNNE

sk B4R B
WS g K AT ORI

2 1 2 2 1

3 2 3 3 2

4 3 4 4 3

5 4 5 5 4

6 5 6 6 5

3.2 ERitE

3 A 2R R AT L I, 25 TC R I ) TR B AE
A AR A B ok T B R REm . 443 A =X
P 5 ACTEC FEL D i, IS 1 9 It 2 R AR AR A, AN
AN DA R Sl B 4 3 1) 71 g 9 B — T o), L P R
IR IS, o AR T N A 2 , R A b X
I £ H L A A T 25 0 HT

X B ) & L ALRTRAR L S5 80 PV A5 AN
ARFE s B HLMLAERCH PV 5 80 AT SRR PQ 1Y A
SR FH RS A A LA I T3 vk il T B IE

.25 .



542 5501 )
2019 2 H

mne KR

Sichuan Electric Power Technology

Vol. 42 ,No. 1
Feb. ,2019

BeAr oA R IR A R PV Y e Ao PQ 1y mi it
AT AR

D)JE 8 PV B3 A3 3 r P R 091 B B
W, I 2 JO IR (EL, B HEAe A PQ U G AT
R

2) IR 6 AR S I T HE 3T 5 R SR A A SRR I
WAL D, B2 AT S ki L Y A

3) M tif s HEL Y T B A © R BEH TR
BUHERH SR D258 Tl AT 5 S B L ek 1 S s A i
P, 2 [ A8 ) 4 B e A i

4) FIBS S DL, T PQ UYL, LTI
ARRY LR MR (B 22/ T 85 T 4 58 WCSIORS J3E IV i 3
Wl X T PV RIS 0, ASUGE AU R R (B 5% PV
TR RE L R R 2 25/ T 855 T BSOS BE B O
Weslt, #PICs ks T —20 s I I AP 88 2)

5) TR A R TR
3.3 BRTEREERE

TEBIR TSR AT E2 T, R 40 T RE ) B AL fE
HRECE R AEBR LAY DL, BN AR R R 0, 75 2008
A X A LA IR R GG T LA
Tt EAT I, LIS RGP . AR
W25 AT AN O R AR S o SR 3 rh AT L
TRBCA PV WAL, BOCH B TR, R LA
A 2 1) - R R SR S ] 3 AN 4 TR

A 4

— 1 K
wosg | |7
sy | IR

I Y

HINE A X
Hig Fill R

v |

B3 wimTEEeE(RR1)
Z e K A PR R S A O ER AT A
B, FLEN AL IR R A T R e P A
FEL AT 2 B R R R B 2 2 R4 (O 35 L I
RS PV AT R RGUHL AN LI 2 AT
W R Z NI & I T, B e AR RSP A
EEEB A T 5 R, G R G R ORI B2

TP R DRI

o

SR PV AT
TR i T il
B £
%':' ¥ hnpvT ByRE )
. A i 41
2 i Wi

|

T A ,
i 12k =R

5 5
PVAT A5 P A
AT T il
2 2
VA 7
APV 2>F A
S5ttt i EE R 3
i ) S .

'

4 BWRTERE(XE2)

.26 -



FaEHE 1L Ml B A AR Vol. 42, No. 1

2019 42 H Sichuan Electric Power Technology Feb. ,2019
AN 22 50 G H 7, R A TR R2 HHREASH

SEEREE S, BUGR I E R E RN e PR BB BEDE ik

X e i e s e G H/md hE kW /kWh
RS 2 T ML ) T 1 B W/ I
VA 745 1 0 BRI A 26 e A 5 oo . e
AR . 1l 24 500 200 200
2)) 7 H 30 200 220 300
WAL SIS T 9 P 1 5 T 0 it 0o 920 1100
K Bk, W FEZEXT A far A T 38 A I ek 17 7y 6 200 500 200
R A 2 TR WA, BT 9 A ey o %0
N 5 HE2 24 400 300 150
= Hj jj ’/{JEE ° 30 300 320 250
3) IR At 900 1120 780
HRGOH T A T A (025 P M 534 5] T R . 00 “
s Ty S B D KU R LR GIR RS 13 150 100
Ho M KRG RIS BB SN RS 24 250 o e
N . 30 100 110 1000
AT AA, BB Y S0 A5 A BRI
X4 2 H R (R AR AT PY 1) 6 oo o e
W/ INT-A T R Z AN TR KU R BB IR REE hE4 24 1000 400 600
W7, B JE A PRSP B XU R H LA AR ZO 400 440 400
SR ) AU I R R R RiT 20 1840 2200
BIF-A T A0 1A BRI 7 400 200 500
34 ﬂ%'ﬁ1¥1ﬁ"'ﬁq¥ 30 500 300 100
- e HES 15 200 200 200
1) 25 E WG P25 25 48 | 53 A1 =X L R 2 e o7 ' % ” 220 300
TMLA R BT 2R A R 2R 3 5 40 A X R U 1 it 1100 920 1100
R B R, 3 400 200 500
2) BRI 2T SRR IS B, 45 3B 25 500 300 100
Gl 1 TR 2% 23 K %6 10 200 200 200
16 220 300
IR 28 B, AR i DX 285 2 U XF I 28 14 7 3T 2 . 0 - 0
BT o AT, 0 0090 0 0 e 0 o 0 o
TR =T 24 1000 200 200
4) BRI R A R G T R T SRR bR 20 400 220 300
5) LT TOPSIS i AAE 1 Bk 5 7 4 25 it w0 20 100
BVEAE, FAR PR 25 & PEA (ER P 22 48 10 vl S 1 6 400 400 500
_':\?{EE 13 600 100
Frko &8 24 500 400 200
30 200 440 300
4  EAH5Hr it 1100 1840 1100
6 400 200 1000
SRR T £ T PR TR A T ik 0 A B, DA 13 300 200
EEE 33 1540001, % 9 AT AT CArSgpEpe, RS 20 o o
EIEVE LN LT e eeEN St hoo 020 o0

IEEE 33 35 G R 48, PQ 17 5 19 F 280 10, Hofth
.27 .



542 5501 )
2019 2 H

mne KR

Sichuan Electric Power Technology

Vol. 42 ,No. 1
Feb. ,2019

TRAERR . 9 AT =i A R IS RNk
2 fie HUE EBRBEE N 1.05 p.ou. U FEREE
0.95 p.ou., ZREEALHPIRER ] O 7000 kW, 28
e pRE 0y 0. 001, B30 0.6, F LM A ) fh fr HE
REN Lo SAFRIE A K BEE Y 8760 h, {)y
F10 Ko GEit 9 AT7 5 10 A0 B, n] Sk
LRE TR IR AN 5 P

1.00

8:90 ——FR1
080 -2 - Vo T > - T R2
0.70 %_

—— T3

0.60 o0—0C .
0.50 o« \—- p—o— 77_%1
\ / = FR5

0.40 .
\( —o— %6

0.30 .
— T R7

0.20 _H=Es
0.10 ——-—-&.—d»  #®o

0.00

BS5 ARSI

TP AT S 2 A O BB AL BRI AL
FRAMIE L, J75 1 RTTS S J5 % 6 B Ot # 1Y
AL E AR, BRI R A 75 10 YL
3 4 AT SRR 2R SR, AT EE T R E /N
HEFATTS S i 1L J5 % 6 Tra 2, nf L, 5 Bk
B FER AL BRI LA X T RS A 5
PERAHE T

ESENVE SRS PIE SR WA, AN -0 N
B 5 3 LA E TR 1 0.5 15,5
FARENARETR T 215 18 10 Jakiah,
X 3 AT RAEEENREVNES TR 4 5% 1,
Jrge 3, A, X A R 45 A B — B fE—
SE T B N B LA SO, R 48 B0 Pl Sl sy o

TRVITRT IR 8 HITE9 o X Ot R
AN EAR AR ZAAET 75 T IR ARG
PLARRTIT R 2 45, T7 5 8 W1 KL HLA LA
ERETETN2M4, 7RI FHMAEREETZE]
(12 7o il xf e 10 YO BR A2 R 4 S J7 i nl
SEMEAZEAK TR T M5 8 St s iR
THRUMITE . L8 LIk, fE—ERIE L, K
ot ERCREHLA R AR, Rl S . A HEE

.28 -

P BB AL BT R KHE B AR e T
5 4 i

N T GVl E SR M R Al SR B T
SRR AR AT VEAL , BI A% 58 T 52 PE G b5 R X
ZANERNEE R YD BT 5 o Z ey B VA QA S i et E S )
LT E RGUBATARAS , Tk — 2K W 45 S 1l
3260 N TBGH A AR G AT R AT M 4
AL, FERTR AP AT IR B, eI R G 25
A AEEMERAR. BEE S BC R MR 12 A8 K T
FEL 2 AR SN AZ 2% , PP A Db e S A ) i S 1AOKs
WS G FBR PR, 5 IR — M —r =77 .3l
EBlC L R AT SEPE AR AR BT 1

(U] AR, ki 20 = r V5 I He I i P A 2%
WII]. Ay, 2013, 26(5) 1 -7.
(2] FEWh. 2 s i 2 U 0 C s 2R 46 ol 5 M F 5T
[D]. Kt KHER, 2010,
(3] BRzz. %0840 st % i 10 v 28 25 1) 3 4 £
[D]. Kt KHER, 2007,
(4] W&H58, MERS, f7arsmk, 2. LT TOPSIS B 220kV Hy,
WIERE PRI ] BRZBE(E AL, 2016(7) :380 —383.
(5] WERE, BRIoth, BW%E, 5. ) e PP e bx
TR R R HLR G VA T i ge [T ], i ER, 2015, 39
(1) :250 —256.
(6]  skailg. FLFSRE RISIRA I R 0T SEMEPEA 53 %
WrFED]. K RHAY:, 2014,
(7] BEEUE, R, XUEEEL BT R BEA A R
H AL (1], R A, 2011,35(10) ; 76 —81.
(87 HRHE, FEEE. 42 r VB T e OO R
TR, B THARER, 2010, 25(8) 1123 -13.
EEE
X 7edm(1986) W+ S A LRI, EEMA T ALY
ReptEL A g Bl M ALR] 5 WAL R B R
(KrFs B H#A:2018 - 11 -22)



mne KR

Sichuan Electric Power Technology

542 5501 )
2019 2 H

Vol. 42 ,No. 1
Feb. ,2019

BT TR 5 S H e 3 Ay T SR 0 F 5

E U, REF,ETIE, G T
CHE M AT R AR BE S8 ASF 830011)

W E AR QTN EAETE A RRGBEATRRTAREERAEN, BT AL et ERE £XR

AHBEE AT L LG EIENENSHERABT R, RBETATIHGER2GEH W {70 5k, 5
ETaHAFEEATZEE, BIRTMNAEXSNEZTETF SR EN T A TS LHATHILER, 2R EAALT

=T &0 IR BIE T L EHATHE
KGR A T SVR; =314 ; Azure ML
HESEE . TMT69 CHkFRER:A XEHS 1003 -6954(2019)01 —0029 - 04

Research on Short — term Load Forecasting Algorithm
Based on Cloud Computing Platform

Wang Shuai, Zhao Jianping, Wang Zhiyuan, Xie Guang

( State Grid Urumqi Power Supply Company, Urumqi 830011, Xinjiang, China)

Abstract ; Short — term grid load forecasting plays an important role in the operational decision for any power system. Because
the real — time requirements for short — term load forecasting conflict with the high computing capability which is required to
perform complex processes on large data sets, a short — term grid load forecasting algorithm based on support vector regression
is proposed, which is implemented based on cloud computing platform. The proposed forecasting algorithm is compared be-
tween the cloud computing platform and the stand — alone computing platform, and the results show that the implementation
based on cloud computing platform effectively improves the execution efficiency of the algorithm.

Key words:load forecasting; SVR; cloud computing; Azure ML
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Analysis on Integration Effect of Metro Traction Power
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Wang Yufei', Xu Lin’
(1. State Grid Sichuan Customer Service Center, Chengdu 610041, Sichuan, China;
2. State Gird Sichuan Electric Power Research Institute, Chengdu 610041, Sichuan, China)

Abstract: Firstly, the structure, characteristics and traction power supply mode of a traction power supply system are intro-
duced, and then the detailed simulation modeling of the traction power supply system is carries out which is composed of elec-
tric locomotive, traction network and cable. The injection of harmonic current component is analyzed under different operating

conditions. Finally, the risk of harmonic current amplification by the 110 kV cables is assessed under different system imped-
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Research on Mid - long Term Dispatching Model of
Hydropower Based on Minimization of Power Generation
Deviation Under New Situation of Electricity System Reform

Bai Zhidan', Yu Xi', Zhu Yanmei’, Wu Yunxia', Huang Tianyi', Xie Diya’
(1. Southwest Electric Power Design Institute Co. ,Ltd. ,Chengdu 610021, Sichuan, China;
2. College of Water Resource and Hydropower, Sichuan University, Chengdu 610065, Sichuan, China)

Abstract : With the deepening of new electricity system reform, the goal of hydropower dispatching has been transformed from
maximizing power generation to maximizing power generation profit. According to the requirements of electricity market rules,
hydropower suppliers need to bear the assessment cost of the deviation of electricity. Therefore, in addition to obtain more
power generation indicators and higher electricity prices, hydropower suppliers should also control power generation deviations
and avoid deviation assessment. Based on the current electricity market environment, a hydropower mid — long term scheduling

model is constructed based on regional electricity market rules. The rationality and effectiveness of the proposed model are ver-

Vol. 42 ,No. 1
Feb. ,2019

ified by an example analysis.

Key words :new electricity system reform; hydropower; mid — long term dispatching; deviation assessment
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Research on Pollution Distribution Characteristics of
Ceramic Insulators in UHV Transmission Lines

Li Shiping', Fan Chao’, Guo Yujun’, Zhang Xueqin®, Xiao Zhang’, Wang Yaozhen’
(1. State Grid Sichuan Electric Power Company, Chengdu 610041, Sichuan, China;
2. Southwest Jiaotong University, Chengdu 611756, Sichuan, China)

Abstract ; Insulation is the most important problem to be solved in the construction of UHV transmission lines. It is of great
significance to study the pollution distribution of transmission line insulators under different climates and voltage types. Taking
ceramic insulator which is widely used in UHV transmission lines as the research object, the electric field equivalent model is
established, and the electric field around the actual insulator string of UHV transmission lines is simulated by adjusting the
voltage at the ends of 3 insulator sheds. Typical climates in the north and south are simulated, and pollution accumulation tests
of the ceramic insulator are carried out under different voltage types based on the artificial fog chamber built in the laboratory,
and the effectiveness of the model is verified. The research results show that in the southern coastal climate, the pollution ac-
cumulation on ceramic insulator surfaces are higher than that in the northern climate under two voltage types because of the
high humidity of the air. Under DC and AC voltage, the pollution accumulation quality of insulator string increases with the in-
crease of the voltage level. In both climates, the pollution accumulation quality on insulator string under the action of DC volt-
age on two ends sheds is higher than the middle shed, while the pollution accumulation quality on the upper surfaces of 3
sheds is about the same under AC voltage. And the pollution accumulation quality on the upper and the lower surfaces of 3 in-
sulator sheds under DC voltage is higher than that under the same AC voltage level. The contamination ratio of the ceramic in-
sulator string under DC and AC voltages in southern climate is about 1.37, while that of northern climate is about 1.51.

Key words: UHV transmission line; north and south climate; pollution accumulation rule; contamination ratio
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Research and Analysis on Interphase Interference of On - line
Measurement for 220 kV Metal Oxide Arrester

He Dameng', Wang Zhongyi’
(1. State Grid Sichuan Maintenance Company, Chengdu 610041, Sichuan, China;
2. School of Electric Engineering, Xi’an Jiaotong University, Xi'an 710049, Shanxi, China)

Abstract: A method combined with "field" and " circuit" is proposed to calculate the interphase interference of 220 kV metal
oxide arrester. It is verified by the joint simulation with ANSYS Maxwell and EMTP, which provides a theoretical basis and a
practical way to reduce interference effects. The simulation computation results show that the interference effect on phase A
and phase C is more obvious, however the amplitude and phase changes of phase B are relatively small.

Key words : metal oxide arrester (MOA) ; interphase interference current; finite element method ( FEM) ; interphase coupling

capacitance; live line monitoring
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Analysis on Overheating of Hard Tube Bus of Transmission Line

Zhao Qiang, Liu Yi, Qqiu Zhonghua, Chen Bo, Ma Zhifang, Wang Hong,
Zhou Jing, Guo Dinghai
( State Grid Sichuan Maintenance Company, Chengdu 610041, Sichuan, China)

Abstract: In order to study the failures of transmission line caused by overheating of hard tube bus, a large current test is de-
signed. The main factors which affect the overheating of hard tube bus are the contact pressure and the passing current through
changing the moment of the bolt torque and the size of the tube current. Based on the analysis of the influencing factors, the
measures to reduce the roughness of the contact surface and increase the heat flux of the material are put forward to improve the

heating condition of hard tube bus. Finally, the effectiveness of the proposed measures is verified by an effective simulation

Vol. 42 ,No. 1
Feb. ,2019

model.

Key words:hard tube bus; contact pressure; thermal convection; overheating analysis; large current test
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Noise Prediction of Wind Turbine Based on Data Fusion of GA — SVR

Yu Jin', Song Xinfu', Gao Ming', Zhang Zengqiang', Li Haifeng'"
(1. State Grid Xinjiang Economic Research Institute, Urumqi 830000, Xijiang, China;
2. Energy and Power Economy Technology Laboratory, State Grid Xinjiang
Economic Research Institute, Urumgi 830000, Xijiang, China)

Abstract: In order to research the significance of vibration noise characteristics of wind turbine on the diagnosis of operation
conditions and fault of the unit, taking a permanent magnet synchronous wind turbine as an example, a multi — source data fu-
sion noise prediction model based on genetic algorithm — based support vector regression ( GA —SVR) is established. The vi-
bration noise of the unit under different operation conditions such as no —load, load and variation of wind speed are simulated,
and the sample data after processing based on information entropy theory are set up. The radial and axial of generator shaft and
the high — speed shaft and low — speed shaft of gearbox are selected as input variables as well as the noise data as output varia-
bles, so a GA = SVR feature — level fusion prediction model is established, and it is verified with the measured data. The re-
sults show that the prediction model can obtain more accurate noise fluctuation trend and predictive values in the noise predic-
tion application, which has a practical application feasibility.

Key words:wind turbine; generator; noise prediction; genetic algorithm; support vector machine
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Research on Critical ESR of Output Capacitor for
V°C Controlled Buck Converter

You Zhikun
( State Grid Yibin Electric Power Supply Company, Yibin 644000, Sichuan, China)

Abstract : Aiming at the great influence of output capacitor equivalent series resistance ( ESR) on the performance of convert-
ers, the piecewise linear model is established by taking V>C controlled Buck converter for example. Jacobi matrix and its ei-
genvalues are derived, and the critical ESR is given when the stable state of converter transfers to the unstable state. The re-
sults show that the inductance current is introduced as the feedback in V>C control ,which broadens the range of stability. The

obtained conclusions can provide a guidance for DC — DC converter design and device selection in distributed generation sys-

Vol. 42 ,No. 1
Feb. ,2019

tems.

Key words: equivalent series resistance ( ESR) ; PSIM; switching converter; V>C control
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Analysis on Fault of Operating Mechanism
in LTB245E1 — BLK222 Circuit Breaker

Xiong Pan', Wang Jiayi®, Li Hui', Li Fengbing’, Jia Zhijie’, Dong Hanbin’
(1. State Grid Luzhou Electric Power Supply Company, Luzhou 646002, Sichuan, China;
2. State Grid Sichuan Electric Power Research Institute, Chengdu 610041, Sichuan, China;
3. State Grid Meishan Electric Power Supply Company, Meishan 620010, Sichuan, China)

Abstract : LTB245E1 circuit breaker is a widely used switch equipment in electric power enterprises currently. It is the 220 kV
SF, circuit breaker produced by Beijing ABB Company, which is equipped with BLK222 spring operating mechanism. A typi-

cal fault of spring operating mechanism is analyzed. In order to prevent the electrical faults, the focus of the repair work and

Vol. 42 ,No. 1

countermeasures are discussed.

Key words: circuit breaker; fault; spring mechanism; repair work
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Reducing Trip - out Rate of 10 kV Overhead Line by
Application of Arrester with Gaps

Liu Qizhong"*, Zhan Jianping', Yang Wanbo', Liang Wei', Wu Kailiang', Luo Dan'
(1. Sichuan Luzhou Chuannan Power Generation Co. , Ltd. ,Luzhou 646007 ,Sichuan, China;

2. China Resources Power( Yunfu) Co. , Ltd. , Yunfu 527322, Guangdong, China)
Abstract: The 10 kV overhead lines of Luzhou power station frequently trip out due to lightning overvoltage in thunderstorm
season. The reasons of high trip — out rate are analyzed and the potential solutions are discussed. Theory analysis and field ap-
plication show that substituting the existing MOA with arrester with gaps can effectively reduce the trip — out rate, which can
significantly improve the operational reliability of overhead lines.

Key words :overhead line; lightning trip — out rate; arrester with gaps; operational reliability
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Partial Discharge Defect Analysis of High — voltage
Switchgear Based on Detection Technology Combined Ultrasonic and
Electrical and Research on Its Improvement Measures

Wang Jiayi', Li Gang®, Jia Zhijie', Ding Cheng’, Luo Yang', Dong Hanbin'
(1. State Grid Sichuan Electric Power Research Institute, Chengdu 610041, Sichuan, China;
2. State Grid Deyang Electric Power Supply Company, Deyang 618000, Sichuan,China;
3. Siyuan Borui ( Chengdu) Technology Co. , Ltd. , Chengdu 610041, Sichuan, China)

Abstract ; The insulation defects can be found out and the operation state can be known accurately by using on — line detection
technology. A typical case of partial discharge in 10 kV switchgear is described. By using transient earth voltage (TEV) de-
tection technology, acoustic emission ( AE) detection technology, and ultra — high frequency ( UHF) detection technology,
the partial discharge signal in switchgear is detected. Through signal analysis and outage detection, the main reasons are found

out and the improvement measures are put forward. The obtained results can provide a reliable guidance for the detection and

Vol. 42 ,No. 1

improvement measures of partial discharge in switchgear.

Key words :switchgear; partial discharge; insulation defects; detection technology combined ultrasonic and electrical
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Comparison and Analysis on Operation of Cable Double Ring
Network and Cable Direct — attached Dual — beam Network in
Beijing Economic and Technological Development Zone

Liu Baoquan

(Yizhuang Electric Power Supply Company of State Grid Beijing Electric Power Company, Beijing 100176, China)

Abstract: From the scheduling and control point of view, a comparative research and analysis on the reliability of power sup-
ply, power outage impact range, cable load rate and the operation status of automated terminals are carried out for 10kV cable
double ring network and switching station cable direct — attached dual — beam network. Thedisadvantages in the operation of
cable double ring network mode are discussed as well as the advantages of the switching station cable direct — attached dual —

beam network mode, which provides a reasonable reference for the construction and development of 10kV cable network in ur-

ban areas.

Key words :double ring network; direct — attached dual — beam network; reliability; load rate; automated terminal
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Research and Realization of A New Electricity — stealing
Prevention Strategy

Ren Yankang, Du Lifei, Song Jian, Li Jian, Ning Rui
(State Grid Ziyang Electric Power Supply Company, Ziyang 641300, Sichuan, China)

Abstract; Line loss rate is an important index of comprehensive management level for power supply companies, but electricity
stealing happens frequently, which directly influences the economic benefits of power supply companies. On the platform of e-
lectric energy data acquisition system which is built with effort by State Grid Corporation of China, the measurement character-
istics of data acquisition terminal of special transformer is used, and the electricity stealing analysis and daily monitoring are
carried out through the comparison of multi — day power consumption of metering loop and measurement circuit, thus a good
prevention mechanism is formed finally.

Key words: electric energy data acquisition system; data acquisition terminal of special transformer; metering loop; measure-
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Research on Lean Improvement of Overhaul and Technical
Reform Project Based on PMS — ERP Process Management

Zhuang Qiuyue,Li Fanhong
( State Grid Sichuan Maintenance Company, Chengdu 610041, Sichuan, China)

Abstract: The overhaul and technological reform project has the characteristics of large scale difference, different cycle
lengths, many involved links and specialties, etc. Due to the constant changes in external influence factors, if the process
control is not in place, the project duration will be prolonged, the planned funds will be unable to complete and the lean man-
agement and control indicators will not be up to the standard. On thid basis, the potential connection loopholes, unclear re-
sponsibilities and insufficient application of PMS — ERP management are analyzed in — depth with the PMS - ERP project man-
agement implementation platform,depending on the lean management evaluation index of the major technical renovation and the
shortcomings of the management process of the overhaul and technical reform project. Simultaneously, an in — depth research
on issues such as problem performance, influencing factors, solutions and implementation so onis conducted in order to opti-
mize the process, remedy the shortcomings and enhance the effective application of information systems such as PMS and
ERP, which can further upgrade the lean level of the entire project management.

Key words:PMS - ERP; overhaul and technical reform; lean management assessment; life cycle management on asset
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