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Short — term Load Forecasting Method Based on IPSO - BP
Neural Network Considering Meteorological Cumulative Effect

Zhang Yizhong', Yang Xudong', Zhang Zhengwei’, Liu Lixin’
(1. State Grid Sichuan Ya'an Electric Power ( Group) Co. , Ltd. ,Ya'an 625000, Sichuan,China;
2. Beijing Tsingsoft Technology Co. , Ltd. ,Beijing 100085 , China)

Abstract: Meteorological factors are important in short — term load forecasting. Considering the cumulative effect of meteorolo-
gy, similar days are selected as training samples, a BP neural network load forecasting method based on improved particle
swarm optimization algorithm (TIPSO — BP)is proposed . Firstly, the meteorological factors more relevant to daily loads are de-
termined by means of correlation analysis. On this basis, the weighted geometric distance is used to select the historical days
which have a greater correlation with the predicted day as the similar day, and the IPSO — BP neural network model is trained
and used in short — term load forecasting. The practical application results show that the proposed prediction model and data
processing method can achieve more accurate prediction results.

Key words :short — term load forecasting ; meteorological cumulative effect;similar day selection ;improved particle swarm opti-

mization algorithm ; BP neural network
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Design of Input — Output Benefit Evaluation System for
Distribution Network Based on Relevance Relation

Zhou Pengcheng, Wu Nannan, Wang Shengyan, Zeng Ming
(School of Economics and Management, North China Electric Power University, Beijing 102206, China)

Abstract:In order to improve the resource allocation ability of grid enterprises in the development of distribution network, and
to clarify the investment direction and management focus, an input — output benefit evaluation system for distribution network is
designed based on relevance relation. For this purpose, taking thedistribution network investment management system of power
grid enterprises and the development strategy as the outline, the key input resources and output data of distribution network are
sorted out by voltage levels, and the key input indicators and key output indicators are distinguished using key success factor
decomposition method. Furthermore, the design ideas of distribution network input and output efficiency indicators are clari-
fied. Considering fully the relationship between input and output of distribution network, including seven first — level indicators
such as the contribution of unit investment to the improvement of power supply quality etc, an input — output benefit evaluation
system for distribution network is designed based on relevance relation, which provides a theoretical basis for power grid enter-
prises to clarify the investment direction and management focus, and enhances the value — added and preservation ability of
state — owned assets.

Key words : benefits of distribution network ; input — output; evaluation index system; relevance relation
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Research on Tripping and Reclosing Strategy and Quasi — three — phase
Operation of Double - circuit Transmission Lines on the Same Tower

Li Shilong', Teng Yufei', Li Xiaopeng', Yin Xianggen®, Chen Wei’
(1. State Grid Sichuan Electric Power Research Institute, Chengdu 610041, Sichuan, China;
2. School of Electrical and Electronic Engineering, Huazhong University of Science and Technology,

Wuhan 430074, Hubei, China)

Abstract : Conventional protection of double — circuit transmission lines on the same tower trips and recloses the two circuits in-
dependently after the faults occurring in transmission line. The possibility of tripping all lines is high when inter — circuit faults
occur. Large amount of load will be rejected and electrical link between two sides will be disconnected, which has negative
effects on the stability of power system. A novel tripping and reclosing strategy is proposed which regards the double circuits as
a whole. It can decrease the possibility of tripping all lines and reclose to permanent faults. The feasibility of quasi — three —
phase operation ( QTPO) is analyzed. A typical model of double — circuit transmission lines on the same tower is established in
PSCAD/EMTDC. Some important electrical indexes which can reflect the performance of QTPO are analyzed by simulation.

Key words: double — circuit transmission lines on the same tower ; quasi — three — phase operation; tripping and reclosing strat-

egy ; PSCAD/EMTDC
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Research on Control Method in Hybrid Energy Storage
System of Wind Power Generation Based on PLC

Wang Zhandong, Zhao Fenggang
( Xinjiang University, Urumqi 830046, Xinjiang, China)

Abstract : Because of the fluctuation of wind power generation, in order to avoid the impact of grid integration on power grid
and its influences, PLC control system of Siemens S7 —200 series is applied to energy storage system to reduce the fluctuation
of wind power. According to the control requirements of hybrid energy storage system composed of battery and ultracapacitor,

the hardware wiring diagram of PLC is drawn. The control process of hybrid energy storage is analyzed, and PLC is pro-

grammed using PLC programming software. Finally, the feasibility of the proposed control strategy is verified.

Key words:wind power generation; hybrid energy storage system; PLC
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Analysis on Security and Stability Control Strategy after
Off — grid of Large — scale Wind Turbine Uints in End of Grid

Deng Mei', Li Changfu®, Zhang Ying’, Zhang Yan’, Hu Renxiang’
(1. Xjjiang Tiandian Dabancheng Wind Power Generation Co. , Ltd. , Urumqi 830002, Xinjiang, China;
2. Turpan Electric Power Supply Company, Turpan 838000, Xinjiang, China;
3. State Grid Xinjiang Electric Power Co. , Ltd. , Urumqi 830002, Xinjiang, China)

Abstract : Aiming at a large amount of wind farms increased from 220 kV to 750 kV grid, the dynamic process of voltage and
frequency problems in regional power grid and main power grid is studied after off — grid of large — scale wind turbine units,
and the stability control strategy is put forward after simulation analysis with PSASP program. The calculation results show that
the voltage fluctuation of substation bus is proportional to the capacity of wind power area. Dynamic reactive power compensa-
tion equipment is installed in substation with large voltage amplitude, and the voltage increase of the variable bus is effectively
controlled.

Key words: power system; stability control; control strategy; wind farm; off — grid
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Analysis of Loss Reduction Potential of 35 kV Power Grid
and above in Sichuan

He Xingqi', Tang Wei’, Xian Qijun', Tian Peiping' ,Luo Tao'
(1. State Grid Sichuan Electric Power Company, Chengdu 610041 ,Sichuan,China;
2. State Grid Sichuan Electric Power Research Insititute ,Chengdu 610041 ,Sichuan, China)

Abstract: Based on the measured load data of Sichuan power grid on July 25, 2018, the theoretical line loss of 35 kV power
grid and above is analyzed. Considering the relevant management and technical factors, the corresponding potential of loss re-
duction is proposed in different voltage class. The research results have an important reference significance for guiding the loss
reduction and efficiency improvement of Sichuan power grid.

Key words :loss reduction jtheoretical line loss;line loss analysis
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[R1 22 % VA1 760 7K L 2 S 1 A 38 U [ 4 0 7y ds A T A
TN 7 1 T T A% 2 R Ao AR BR A 5 | R & A ik el
(] 850 5 AT BSOS T SERRT , PR 1 SR 1 0L [l £k
&S TAE RS ER AU W iz 17 LA E— 25
5 AR 500 KV 28I H BB g 5 i pRAESEAE e B T
FRIAZAE R B 55 A PG 7K U b, b
ShEHL I )1] 500 KV R2% A& i L g, Y Re a8 A
KA R B R G, S 500 KV ZR BR 11717 BE
REARIG AL

S H 2K ,500 kVHL R SFGORER T 2 AL
K 0.99, 5t R, AR RS A oA 0.93, 8
Pl 1 AT rIRE BRI IE A K,

2.2 220 kV BB

220 kV HL M BRIE ARG R AN 4 iR, i
FEEE R R FEN 0. 76% , 7545 i Hs 55 G v 266 %f
(H AR, X5 Y HTA N HIX 220 KV HL o —fE
BN EN TR R Y I E T ¢ = R w ik % SR D
T SR L BH AR Y SEBR AR 6 o

F4 220kVERRKKBITESER

SR RmE PR il
/MW /% e/ %
2L B 3189.90 0.46 60. 44
5 244 883.34 0.13 16.74
AR RS 1 079.23 0.15 20.45
HiAth 125.35 0.02 2.37
At 5277.82 0.76 100. 00

VE A 700 233,00 MWh, TG i &tk 115 576. 17
MVAh,

SEIH HK,220 kV R SEGCBRR IR A S

1K 0.99 (HFAL e F-H TR N 33.09% , 42 L

92,48 HERIE N 0. 82, BRI L R AR G AR TR
.28 -

R IR R R R AR A TR is 1T X W] 40% ~60%
A —E 2 AT —E IR T o

MAZ F S S5 G AE 1 71 R, AR L o
i e 60. 44% , it A AR B AR A9 1. 63, X
5 220 KV H R VE Syl DX == 2 L 1), R
FEX N SRR AT 55, KR 73 v i 1) Sl ol 24 52
STE, PR BB AT R
2.3 110 kV B

110 kV B ELE TR AR R S PR, %8
FEAEG I AR A 0. 99% , 7545 HL R S G Ak

55 2 IR f o
F&5 1I0kVERKKRBITESER
SRR Pk BAER BURSIUL
/MW /% /%
&% 3899.88  0.60 61.10
75 B A4 949.91  0.15 14. 88
ARSI 1231.92 0.19 19.30
HAth, 301.00  0.05 4.72
&it 6382.71  0.99 100. 00

LI O 649 929. 67 MWh, JCI B &k 171 693. 89
MVAh,

SEIH 2, 110 kV AR 2% 35 57 3808
31.95% , 752k ok 2. 63, il k4 Lk 0. 77, B %
HLR SR AR e 5 220 kV [EBUAHL, IR R 2,
PR B AR R 2 Bris 17 IX 8] 40% ~60% A — & 7
B[R, 110 kV B S5 GO R D R 0k 0. 97,
R 3o T D 238 DR BBOR U/ N B i 1 T R K
[, Y 4% i X 110 KV Ha, [0 45 4 — 5 Ay 88 S5 78
B R/ v o1 €7 N VAR 1 v o TR 2 A B U B e B
FE AT TR, AR AT e L A
2.4 35kVERN

35 kV B RMHELS TR R NEE 6 U, %R
LAY TRRINE A 1.79% |, PR32 1R 25 2 v f e 1k
Pi/IN, A3 R Ze A it 5 et 2 g5/ AR 6.2% . ]
PRI LR 1% 7K A % 500 kV 220 kV (110 kV 43 &
LPFH B

M 6 R LREEHAE (5 ik 70.84% |, & A%
FEASARERY 2. 4 A5, 16 I 2 B 401 2k J2 52 il A v e 4
PARICRI B K, S H 2K, 35 kV i R4
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Research on Related Problems of Economic
and Reliable Operation for Ali Power Grid of Tibet

Zhang Lifeng' ,Xu Qian' ,He Zhiqgiang’,Liu Xiaoming',Zheng Yong”,Fan Yu®, Yan Xiaobin®
(1. State Gird Tibet Electric Power Company Limited , Lhasa 850000, Tibet, China;
2. Southwest Electric Power Design Institute Co. , Ltd. , of CPECC,Chengdu 610021, Sichuan, China)

Abstract : According to the current status of power supply, energy resources and power load forecasting results in Ali area, the

feasibility and economical efficiency of the solutions for power supply problems in Ali power grid are studied before intercon-

necting with the central Tibet power grid.

Key words: Ali power grid; power supply problems; local power station; photovoltaic power station with energy storage

0 3l 5

TP L K 0 5 T G 0 ek, 0 A 4 4 T
H RO — /N 3 A 7 B 42 RS JR . 2018
A TR TG I 19 S I G R B L ) 5 1, 4 e o
S5 S, S0 AT EEL ek, ) o 4 A 7 g 495 — v I, A4
LR 2 F RS BR A R , ] L5 56 v bt 356 ) T
P LB 7E 2020 4RAR IR ZE A5 A RERE A

] VL e, ) T = 0 0 S5 K 3 LA B 7
SRR AR Bt o b S5 9] 7K H 3t 32 K
R 2 AR KR 0 BRI , H T BRE 5 SR v i DR e o
W B 1 IS RE AR A SR, Hh 0 A 5 A I 7
TILLEL i 2 v, 2 v PR 785 o 7 T L5 3 v
PR B PO 1 A T , BT L BT A IR G5, bl
JE RGBT R BB R

I THIF 5 A BT L G R R I ) TR BT
7 B T L ) T 4 ke B R AR R, HE— 2B Se

LG In AT AR B L R S 2 T S K R I R T 4R
1 B] B X L R G

1.1 RERFESAMEEZRFERIIR

BT L 1 DX () RE I 9T PR AP IR 2 P AR R
Fm 1A /KRR R PHRE XGE A HLIAGE , e ATl
RARZEFAAT RRIR SRR I 5 TCHR W 6

B EEL L o) 8 8 P U AL T

1) WSRIRT K Hst BEH LAl 6.4 MW AR R Hi T
251.34 x10" kWh, HEZEKH I IAE] 6.4 MW,
— AR 12974 2.4 MW S ME T 1.1 MW 4200k
12070 2.8 MW, 7M1 0.8 MW,

2) BT ELGAR st - B AL i 10 MW, HEL 3 24
SESAE S H R 1.837 x 107 kWh, it & 10. 64 MWh [
fittRERe s . HT, DGR R i ae ke B i Tl
PRIFEAALE T RS

3) o] R S L2 < 0 4% BT L v 9 BT L g A
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YR FIRAT BN S I, SR 20 28.2 MW, H
T R R R BT Bl DX 48 T AL PR ML K s
IXREIRENRE T 65% Lidi o TR f iz
A7, N EAsf T 58S M K R 22 55 R ), ik
SRR © &l etz , BT SEhbr ] FACE 9
B, E G R 34 0.5 MW #5511 7]
1 4.5 MW 2 Z= 8 5k 12978 0.8 MW,
BRI 7.2 MW,

4) B B AR IRE ;= AL - F 2018 ARAR IS EE AR, e
LA TR 2 x6 MW F1IBR) HIHLJ5 SEBR R AT T )
J 6 MW,

5) BT HLH X M 5/ VK - BT 2,35 MW, 0
S RTA 1.5 MW R T Alik 0.7 MW,
1.2 BRIk

BT 5L by DX A7 v [ PR 1 9 XA P B, TR 30
ZIVF s B e RE T A B NFOR R 10 07, 2 iR
N R SR /N DX T R i e e R A
Ry 110 KV AU 55 08 /K L SR T4 AL IR B ol
B JHhE s X

TR 2017 AFARNE, BT HLH XA L5 A 46.95 MW,
HrK B AL 5 8. 75 MW, 5 1L 18. 64% ; K HL
(EmpL) PLAS 1 28.2 MW, (i 11 60. 06% ; ke
LA 10 MWp, (5 21.3%

2017 4F, Fa] HL g ) S R e R B 47 1306 MW [f]
FEIE K 29.5% s SEPr ML & 6.4 x 107 kWh, [A] o 38
K 18.5% .

FRYEHLK], 5] 2020 43 Faf HL e A48 A P4 i 2 —
LD, L B S Y DR R B AR 7 A B
S48, W T T 0 N T T S50 L H 47 e
PG, 557G g S H DX IBG X T EEL E ) ke R i)
Ao
1.3 “+=F"FHEMALER"

1.3.1  fierfam

oy 5L 55 5 K o) T A T, BT L DR A
Bl /RE AR E H B ME S EE4 B, EH
A far B9 3R L, 2019—2020 4[] B ey X 87 3G 4 22
TN
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2) A AN RGE T, 20 1.5 MW

3) H 4 ALisAnsgsh BoRBE AT, &2 2.5 MW,

i IR E AN g R 7 A S R ERL ) T F, 97 i
(1) SRIE A, T 2019 41 2020 4By BL H, R 45 K
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1.3.2 @& RHAX

2019—2020 4f-, ] B e, o8 JC L U457 ¢
1.3.3 2019—2020 &, # = ja) 4 #F

AR 1 B EEL e [0 71 i 53000 AR b R R A 7 H
AR O Sy A [ 25 R LR 1 e 2, MITHER
S5 ROR A ,2019—2020 A By L H (o e o [ S0
JUEE 3 2020 AR R K HL ) B IA S 18,1 MW,

£1 2019—2020 £ T4 HAL MW
2019 4¢ 2020 4F
i H
i A Ei FH A HA
A EEN G 18.7 26.8 24.4 34.8
B Y T 8.4 16.7 8.4 16.7
IR e -10.3 -10.1 -16 -18.1
R2 2019—2020 E£BETFE H7.10° kWh
i H 2019 4F 2020 4
REHERE 1.03 1.35
R AT R H 0.77 0.79
Ny -0.26 -0.56

2 R A R 5

2.1 HBEEEAR
2.1.1 wiREikF £

R 77 3 BT L R 0 F, g 2 R A A T SR 2R, n
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R A5 BT 5L b DX R P YA 400, B FEL R X R B Y
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[k 2025 AELUG J5 AT 487 A Bl 7K rL s o B L
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MR B2 0 18 ~24 A F 0L Fay HL
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SRR BT B XOR FHBE W IR B F & (H i T
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1) T REFHE

T3 NBTTRBARNYIL LR, Bk
DL, SRR FHAESGAR Ha 3t 75 58 AR LA ] 47 3 A
R LA AN S LA 7 S LA B AT

x3 HEBRMIEERR

A
/(J6/kWh)

1.6 ~3.7 FIH/NE 1000 ~3000 h
O % JEAHRE A
4.0 ~5.0 FIFH/NEF 1000 ~3000 h

WIES # I

PRI P

FEBOCIR AL

PrsemyLAT R

2) B

PRI HLALE B R W 18 ~24 S LU
o FEBORBHAE LA it o — e B 290 4 ~ 6
AR MR IIIR AR, BT HL X 5 HE AR I L
HEBAMFTE6 ~12 M H o

HEZ T, BB R BHREC IR L 3l 7 S REAS Frp bR
{6 AL ] HEL VL AR Bl L 2

3) PR ]

FRBEK FHBE G Fi 3t 1) P AR 36 it RE DL, L it
BB T AR AR A, 3 L IR HLAL A
FRBLLL T AL T 58 M A 2 ) S o Fggk il , ooz
Frniskid fe rp A Al R PRI G Ut o

4) BT R TER A AT

P HLAR LG I H TR AL T S
FRUBEGOR FEL 0l 2y P AR s Fi I £ A R B30 il
HLAL, HOE B R T B

H T ] R DX R A R 22 0, 3 T RO
T3 ZEFNT AT R 1A Ry WA
2.1.3 #HEFF

MRAET7 EHAR BT LA T LU R, T

0.9~1.2

BOGIRHL S (BCEAERE) T RATHERX AL, fEAS
S PR AL BT HEL AL PR B i A R, AN 2 R IR R )
L, BT SR LR T S AT E A AE R I
R, PRICAERAAE D ] B 5 5 I 56 X iy e L v o
SR )RR 5
2.2 RIFRZIRAR
2.2.1 wRFEEMAL

o TR A B OR v 3t i e o] B P o 2 ke s i)
R, DU A PR3l A e MRS T 423 J A K Y L

AR G TN 225 SR L o] HEL R o) S 2 1A 2 LAY
Tfar 2k, T B A R 4 H R LR SR 290 561000
kWh, 5% H i KRR 2R 22 390 000 kWh

AR H A BT L e ) S Pras AT 8, R A&
FoKH H ¥ % e 7395 o 68 000 kWh 71 37 000
kWh; 7 S S ALAL H B K 2 W k43531 O 108 000
kWh F1 173 000 kWh # i =HLAL A H R KK
HitE O 144 000 kWh B] HLOG AR H ol H 3 % L 24
450 000 kWh,

PRI R4 Hh BT L b 9 5 2 iR e iy
164 000 kWh, & Z= LA H i 5 EA5 A 157 000 kWh,

P, B B HL ) 2020 4F d5e R HOH S kAN
164 000 kWh, $% Hie pr] HL ey [ 2 AR i ol s 17
PE(10 MWp SEIRITH H 2L 29 50 000 kWh) , 7
Bty 32.8 MWp JGiR e ol 4 RE 58 421 2 Bl HL et (4
H R B T 2. 5 I — e R, M B
HIGIRHLIEI A % 40 MWp % 18 OBk 2 K 1E
DU T RS S LA BRI ] LA ) o
2.2.2 FEABE P

AR 070 PN 23 2R B o] ML v ) L TR T 97 £ Y £
Jetge/NH g8 (8 A4r2970 0.54) , nl 545 tH 2020
AR LR R H R/ N TR 200 211 000 kWh,
H1 T R DGR vl R B 40 MWp SR 15
H H 2% 48 w3k 250 000 kWh, [H I 7E B 7 fiz /s
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T H ATy ] REAT AR A FEOE REL AR ) 22 3 4
R BURDH # IR H 78 de/ M H Rt BR A
B2 18% , Ho A THAF FEOL IR AL L ] & 3T Al
10% .

it 5 5] EEL P, O 7 i PR E— 2 6 I S B ML 5
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GEIISIINESS Y278
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B AL 7K 75 B8 Rl A VA AT B
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b, HLH HSCR T 3k 85% |, i L R FE T A 90% S
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Research on Lightning Protection Performance of
HVDC Single - circuit Transmission Line

Wang Hengkang' , Wang Jiachan',Gao Luoyi’,He Faxi’
(1. Lijiang Electric Power Supply Company,Yunnan Power Grid Co. , Ltd. ,Lijiang 674100, Yunnan,China;
2. Yunnan Yutian Lightning Protection Material Co. ,Ltd. , Kunming 650000, Yunnan,China)

Abstract : In recent years, with the scale expansion of EHV/UHV transmission lines, the accidents caused by lightning stroke
are increasing. Lightning stroke performance analysis model based on multi — wave impedance of the tower is established, at
the same time, lightning performance of winding analysis model is established which takes the action of ground inclination and
grounding resistance into account. Aiming at the tower model in a running line, the influence rules of thunderstorm day,
ground lightning density and grounding resistance on the tripping rate of counterattack are analyzed, and the influence rules of
thunderstorm day, ground lightning density and ground inclination on shielding failure tripping rate are also analyzed. At last,
after the surge arresters are installed, the back — flashover resistance level and the lightning shielding failure proof level of the
circuit increase by 32.5% and 162.3% respectively, and the total tripping rate of the circuit decreases obviously.

Key words :single — circuit transmission line; lightning shielding performance; lightning back — flashover performance; trip-

ping rate; surge arrester
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An Assessment Method for Running State of Capacitor
Voltage Transformer Based on Wide — area Measurement

Dai Yuhan', Zou Peiheng’, Sun Yongchao', Zhang Fengxi’, Huang Huawei', Gao Yiwen'
(1. State Grid Sichuan Electric Power Research Institute, Chengdu 610041, Sichuan, China;
2. State Grid Leshan Electric Power Supply Company, Leshan 614000, Sichuan, China;

3. State Grid Ganzi Electric Power Supply Company, Kangding 626000, Sichuan, China;
4. State Grid Nanchong Electric Power Supply Company, Nanchong 637000, Sichuan, China)

Abstract : Voltage transformer is the necessary equipment to satisfy the considerable voltage of each node in the substation. It
is difficult to realize on — line monitoring and real — time state assessment economically and reliably because of its large num-
ber, wide distribution and closed structure. Capacitor voltage transformers are widely designed and applied in the newly — built
substations over 220 kV through the country. By analyzing the acquisition bias model of capacitor voltage transformers, the ac-
quisition bias is decomposed and clustered, and an assessment method for running state of capacitor voltage transformers is
proposed which is driven based on wide — area grid operation data.

Key words : deviation model; internal deviation of device; deviation of external factors; voltage transformer; assessment method
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W OB RIS A5 E Ok K e k2 S 4 R 75 s 2 (optical fiber composite overhead ground wire, 0PGW) 5 %
AR EAE BN LR SR RFBLFH . AT EH 0 ERR B OPCW RY & AIEIT, A BA LK, TR
JAxE OPGW (3b2) 5B UG | 38 HIR Aok i IR Bk . A M 70 2> 8] 110 kV &3 =2 N56 £ N80 & 7k X B
OPGW (h2%) ABF R %, 12 E.7 OPGW L4 ALA % HR BB LR R A b, 3 &4 OPGW (Jb2X,) A ak ok =15 |
YL B TR ST B K BB T A R 60 X B R FLAEEAT T AR AL BT, SRR BTAR SRR % 4
NS6 £ N8O Ek X OPCW L4 ek it TR H K. £ 2018 £ 4522019 F45F, Cxf iz AR LG AL R K
OPGW 71 i Bhok 4 ok, Rk 2 R A, IBIBAT 4 . *F L KI5 OPOW (L2, 424 it 35 751 89 4 LA R LA
THEG 5 OPCW .40k i A

KR DG E G ML s A S AN EE ; IR Ak K

RESHES TS RS A XEHS:1003 -6954(2019)03 - 0044 - 06

Engineering Research on Insulation Reconstr uction
for DC De - icing of OPGW

Deng Yuanshi', Liao Wenlong', Chen Jun®, Zhu Jun', Li Kun’, Liu Fenglian',
Chen Shaolei*, Bu Xianghang'
(1. State Grid Sichuan Electric Power Research Institute, Chengdu 610041, Sichuan, China;
2. State Grid Sichuan Electric Power Company, Chengdu 610041, Sichuan, China;
3. State Grid Liangshan Electric Power Supply Company, Xichang 615000, Sichuan, China)

Abstract : Optical fiber composite overhead ground wire (OPGW) located in heavy icing area of transmission line is likely to
suffer fracture accident caused by stress overload when icing in winter. The icing has a strong impact on safe operation of
OPGW in heavy icig area. The method of DC de — icing using insulation reconstruction is adopted to eliminate the ice covered
on OPGW. Based on the existing research results, taking N56 ~ N80 OPGW, which is in heavy icing area belonging to 110 kV
Leiba II line of State Grid Liangshan Power Supply Company, as the research object, the relevant simulation and calculation,
including DC de - icing circuit, induced voltage, grounding mode, selection of insulator and insulation reform method for dif-
ferent types of towers, are illustrated. Using the obtained conclusions, the insulation reconstruction project for N56 ~ N8O
OPGW of 110 kV Leiba II line has been completed. DC de —icing has been carried out four times from December of 2018 to
January of 2019 which has a good de — icing effect, and the line is operating normally. The insulation reconstruction method of
OPGW can provide a reference for the subsequent projects.

Key words: optical fiber composite overhead ground wire (OPGW) ; insulation reconstruction; DC de — icing
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Optimal Configuration of Dynamic Voltage Restorer
Based on Process Immunity

Huang Rui', Xiao Xianyong', Chen Zhen’
(1. College of Electrical Engineering & Information Technology,Sichuan University,
Chengdu 610065, Sichuan,China;
2. State Grid Sichuan Electric Power Research Institute ,Chengdu 610041 ,Sichuan , China)

Abstract ; Premium power park meets the special needs of users for power quality at the lowest cost, and has become a new
way to solve the voltage sag problem, which has been widely applied at home and abroad. Aiming at the lack of cost — effective
optimization configuration method for premium power park in China, a dynamic voltage restorer optimization configuration
method based on process immunity is proposed. To achieve the governance goals for economics and reliability, the genetic al-
gorithm is adopted to optimize the power quality level combining with the process immunity, by the constrains of meeting cus-
tomers’ short — duration voltage variation quality demand and taking the minimum cost of the sag mitigation equipment as the
objective. Through the simulation analysis of a precise temperature control system, the proposed configuration scheme is more
cost — efficient compared with the traditional one.

Key words: voltage sag mitigation; process immunity time; dynamic voltage restorer; optimal configuration; genetic algorithm
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Practice Research on Controlled Switching Technology for
Circuit — breakers in Zhalute Converter Station
Zhu Pengfei, Qu Yanshi, Tang Huizeng, Yu Kaiwei
( State Grid Henan Maintenance Company, Zhengzhou 450000, Henan, China)

Abstract : The theory of controlled switching technology is discussed and the practice results of PSD in Zhalute converter station
are summarized. By analyzing and comparing the discreteness of closing time of circuit — breakers, the influence on zero cross-

ing of phase voltage in different AC filters ( ACF) is deduced. Finally, the correctness of deduction is verified by waveform,

Vol. 42 ,No. 3
Jun. ,2019

which can provide application reference for other projects with the proposed device.

Key words: controlled switching; zero crossing of phase voltage; pre — strike
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Analysis on Type Selection of Hydro — generator
Neutral Grounding Device

He Wei, Liu Yunping, Luo Yonggang, Huang Zhixin, Chen Yuhong

( Dongfang Electric Machinery Co. , Ltd. , Deyang 618000, Sichuan, China)

Abstract:In order to control the grounding current, transient overvoltage and displacement voltage, the neutral grounding de-
vice is needed in hydropower station. The fault current in grounding point, the reactance and impedance proportion in fault
current, the amplification factor of displacement voltage of neutral point between grounding devices with high impedance and
shunt reactance in a hydropower station are compared. The calculations are as follows: in this case, the high impedance
scheme can reduce the fault current at the low displacement voltage, but it increases the displacement voltage too, and the ad-
justment is unidirectional, while the adjustment of shunt reactance scheme is bidirectional, which has better flexibility in the
site adjustment.

Key words : hydro — generator; neutral grounding device; shunt reactance; high impedance; fault current; displacement volt-

age; transient overvoltage
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Fault Analysis of a 220 kV High - voltage Cable
Caused by Grounding Technique

Liu Fenglian', Zhu Jun', Lu Jinkui®, Zeng Hong', Wu Chi', Zhang Hanyi’, Du Hao’
(1. State Grid Sichuan Electric Power Research Institute, Chengdu 610041, Sichuan, China;
2. State Grid Sichuan Electric Power Company, Chengdu 610041, Sichuan, China;

3. State Grid Chengdu Electric Power Supply Company, Chengdu 610041, Sichuan, China)

Abstract: Taking insulation breakdown of a 220 kV high — voltage cable for example, the discharge channel, installation pro-
cedure and so on are analyzed to find out the main reason of cable fault, and the grounding technique of high — voltage cable is
discussed too. After dismantling the broken — down cable joint, it is found that welding technology between copper shell and a-
luminum sheath is not standard, and there are some phenomena such as false welding, welding off, and inadequate contact ar-
ea in welding points at the two sides of cable joints. This connection between copper shell and aluminum sheath is not effec-
tive, and the abnormal discharge exists for a long time in the running. Besides, the current which is designed to flow through
the copper shell, would flow through copper mesh from the outside of insulating prefabricated part, which would lead to abnor-
mal heating at the edge of aluminum sheath where the contact resistance is larger. The long — term heating would burn the ca-
ble, and cause insulation breakdown finally.

Key words : high — voltage cable; grounding technique; aluminum sheath; fault analysis
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Analysis on an Unqualified Test for Short — Circuit Withstand
Ability of 110 kV Transformers and Its Rectification Measures

Xie Qian, Liu Rui, Zhang Zongxi, Jiang Wei, Long Zhenze, Feng Yun, Bai Huan
( State Grid Sichuan Electric Power Research Institute, Chengdu 610041, Sichuan, China)

Abstract ; Transformer is one of the important equipment in power system. The ability of transformer to withstand short circuit
plays an important role in the safe and stable operation of power grid. An unqualified test for short — circuit withstand ability of
a 110 kV transformer is analyzed. By comparing the test data before and after the short circuit of transformer, the causes of the

accident are analyzed from the aspects of design, material and process combined with the disintegration of the transformer.

And the targeted rectification measures are proposed at last.

Key words : transformer; ability to withstand short circuit; rectification measures; yield strength
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Cause Analysis on Negative Current of Three — phase

Three — wire Electric Energy Meter under Correct Wiring

Song Yuyu, Wang Dianjing, Li Shengjian, Qin Mingji, Shen Xuefeng, Liu Yihua, Tang Ke
( State Grid Chengdu Electric Power Supply Company, Chengdu 610300, Sichuan, China)

Abstract; Aiming at the negative current phenomenon of three — phase three — wire electric energy meter correctly connected in

electricity information acquisition system, the measurement principle and the phasor diagram are used to summarize the laws

from the perspective of power factor, and the general conclusion is verified by the nature of the load and the field work.

Key words :three — phase three — wire electric energy meter; negative current; power factor
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Analysis on Discharge Fault of Basin — type Insulator in 252 kV GIS

Qiu Wei, Cai Chuan, Yang Hongquan, Xu Qingpeng, Huang Xin, Ma Xiliang
(State Grid Chengdu Power Supply Company, Chengdu 610041, Sichuan, China)

Abstract : The surface flashover discharge fault of basin — type insulator during breaker operation and AC withstand voltage test
is analyzed. By combing with the fault recording and SF, gas decomposition product detection, the fault gas chamber is located
accurately, the main reasons of surface flashover and degradation process are analyzed by disassembling the fault chamber. It

is proposed that the processing of epoxy resin and the incomplete cleaning of insulator surface are the main causes for discharge

Vol. 42 ,No. 3
Jun. ,2019

fault. Finally, some suggestions for structure design and installation of GIS are proposed.

Key words:GIS; basin — type insulator; discharge fault; preventive measure
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Analysis of a 110 kV Transformer Operation
Accident Caused by Failure of On - load Tap Changer

Huang Xin, Hu Lin, Lu Xiaobin, Cai Chuan, Lan Yang, Huang Kequan, Ma Xiliang
(State Grid Chengdu Electric Power Supply Company, Chengdu 610041, Sichuan, China)

Abstract ;: The switching process of on — load tap changer (OLTC) is introduced. The oil color spectrum analysis, short — cir-
cuit impedance, winding deformation, winding DC resistance and the switching time and action sequence of on — load tap
changer are tested based on the fault of on — load tap changer of a 110 kV transformer. The cause and process of the accident

are analyzed according to those test results combined with the inspection of hanging cover, and a new preventive detection

method and new organizational measures are given for the accident.

Key words : transformer;on — load tap changer ( OLTC) ; fault;preventive detection method
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Design and Implementation of Intelligent Generation
Dispatching System Considering Intraday Spot Market

Yuan Guichuan', Li Rong', Li Jinlong', He Chuan', Hu Yufei', Fu Fengxiang’, Liu Jun®, Gao Ye’
(1. State Grid Sichuan Electric Power Company, Chengdu 610041, Sichuan, China;
2. Aostar Information Technologies Co. , Ltd. , Chengdu 610094, Sichuan, China)

Abstract: Because of the great number and large capacity of hydropower plants in Sichuan province, and the particularly com-
plicated security constraints of power gird, power generation plan adjusted in real time is very difficult, especially in intraday
spot market. Intelligent generation dispatching system is developed to meet the needs. The system can work out real — time
rolling power generation plan and send to power plants in batches. Day — ahead generation schedule, ultra — short — term load
forecasting and grid security constraints are considered, and invalid data is filtered. The operational practice for about one year
shows the correctness of real — time rolling power generation plan by this system, the swiftness of sending orders to power
plants and the timeliness of meeting the demand of intraday spot market.

Key words :intraday spot market; rolling power generation plan; intelligent generation dispatching; generation order
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Research and Analysis on Intelligent Inspection Scheme
of Unmanned Aerial Vehicle Based on Artificial Intelligence
Zhang Shimin, Lei Zheyu, Liu Yi, Yang Wei, Zhao Qiang, Yang Shenglan, Xu Peng
( State Grid Sichuan Maintenance Company, Chengdu 610041, Sichuan, China)

Abstract : Realizing the standardization, intellectualization and automation of power line inspection is the ultimate goal of the
development of power line inspection service. The development history of power line inspection is briefly described, and the

feasibility of Al —enabled power line inspection industry is analyzed. The processing scheme with UAV inspection and Al in-

telligent analysis is proposed, and the future of deep integration of Al and power grid is prospected.

Key words: artificial intelligence ( Al); unmanned aerial vehicle( UAV) ; power grid inspection
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