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The Application of EMD-based Prony Algorithm in Power Grid Fault Analysis
HU Haoming', JIANG Yefeng?, GE Yaming?, YOU Wei%, ZHANG Ningyu'
(1.Jiangsu Electric Power Company Electric Power Research Institute, Nanjing 211103, China;

2.Jiangsu Electric Power Dispatching and Control Center, Nanjing 210024, China)

Abstract: With the DSA system, Jiangsu Electric Power Dispatching and Control Center implemented an after-fault analysis.

Compared PMU-recorded data with simulation curve, it is discovered that random noise in the PMU data, introduced during

the process of measuring, transmission and conversion etc., may significantly affect the precision of Prony analysis. This paper

proposes a noise characteristic based EMD which can be used as a pre-filter algorithm in Prony analysis. This algorithm

reduces the power of noise through random sort iterations, and thus increases the signal-noise-ratio of the reconstructed signal.

Therefore, the noise in the signal can be filtered effectively within several loops. The comparison between a test signal and a

real fault in of Jiangsu power grid proved the effectiveness and practicability of the proposed algorithm.

Key words: random noise; statistical characteristic; EMD de-noising; prony algorithm
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Negative Current Control of VSC-HVDC for Offshore Wind Farm Under Grid

Asymmetrical Fault
ZHANG Guangming, TIAN Wei
(NARI Technology Development Co. Ltd., Nanjing 211106, China)
Abstract: Offshore wind farms are always connected to the power grid through VSC-HVDC. In this paper, the mathematical

model and control strategy of VSC-HVDC system are studied. For an asymmetric fault, delay method is used to obtain the

positive and negative sequence currents. Hence, with the sequence currents, a control strategy for damping negative current is

proposed. Simulations have been implemented in PSCAD, and the results show that the proposed strategy is effective in

damping negative current.

Key words: offshore wind farms; VSC-HVDC; asymmetrical fault; negative current
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Mechanical Fault Diagnosis of High Voltage Circuit Breaker Based

on Intelligent Theory
TIAN Tao', CHEN Hao'?, ZHANG Jianzhong? LI Ziji', ZHANG Ming', WANG Bin', HANG Jun’
(1. Jiangsu Electric Power Maintenance Brach Company, Nanjing 211102, China;
2. School of Electric Engineering, Southeast University, Nanjing 210096, China)

Abstract: Research on the mechanical fault diagnosis of high voltage breakers is carried out in this paper. By monitoring the

vibration signal of high voltage circuit breakers at the instant of closing operation, an intelligent diagnosis method for

mechanical faults with wavelet decomposition and support vector machine is proposed. Firstly, wavelet decomposition is used

to decompose the vibration signal, and then the reconstruction signal energy of low frequency and high frequency signals is

extracted from the vibration signal and selected as the fault indicator. Finally, the mechanical faults of high voltage breakers is

classified by using support vector machine. In order to validate the proposed method, the hardware and software of mechanical

fault diagnosis system for high voltage breakers has been built, and the experiments on high voltage circuit breaker have been

implemented. The experimental results show that the proposed method can effectively diagnose mechanical failure of high

voltage circuit breaker.

Key words: high voltage breaker; mechanical fault; fault diagnosis; wavelet decomposition; support vector machine
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Analysis on the Abnormal Condition of Transformer Low-voltage Winding Dielectric

Loss and Electrical Capacity
ZHAO Yin, LI Huadan, DING Dianshuai
(Wuxi Power Supply Company, Wuxi 214072, China)

Abstract: In transformer trials, the capacity and tgd are important references for determining the status of transformer. For

studying the excessive low-voltage winding electrical capacity and tgd of a 10 kV transformer due to poor grounding, we

established the transformer insulation equivalent capacitance map and analyzed the causes of abnormal data. The study shows

that the calculation based on the transformer insulation equivalent capacitance map is accurate for analyzing the causes of

excessive capacity, which provides the basis for the investigation of defects. Finally, the paper compared the transformer

frequency response curves in the conditions of transformer well-grounded and poor-grounded and found that the two curves

are significantly different. The test has some instructive meanings for future transformer grounding fault detection.

Key words: transformer; core; capacity; dielectric loss; frequency response curve; insulation equivalent capacitance map
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Research on Self-trigging and Spark Gap Discharge Dispersion of

500 kV Series Compensator
LIN Min!, LI Jie*
(1.Jiangsu Electric Power Company, Nanjing 210024, China;

2. Jiangsu Electric Power Company Electric Power Research Institute, Nanjing 211103, China)

Abstract ; During the operation of the fixed series compensator of Shanbao-to-Dongming extra high voltage transmission lines of

East China, the spark gap would trigger itself unexpectedly, which may result in bypass of the series compensator, in some cases

even cause the trip-out of the transmission lines. In this paper, the structure of the fixed series compensator is firstly illustrated. Then

a statistics analysis ofthe actions of the spark gap in the last 6 years is carried out. Afterwards, a three-dimensional model of the main

gap is established in the ANSYS. The dispersion of the discharge with various spark gap is investigated. The experimental system

for the discharge is build up with the main gap scale as same as the real one. The test results show that the dispersion of the discharge

voltage is small, which is in agreement with the experimental date afforded by the supplier.

Key words: series compensator; main gap; overvoltage; finite element; discharge dispersion
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A Method for Fast Calculation of Operating Bus Short—circuit Capacity
TANG lJianging
(Xuzhou Power Supply Company , Xuzhou 221005, China)

Abstract : Estimating short circuit capacity of bus is important for evaluating system robustness and is essence to setting and

coordinating relaying protections. The short circuit capacity calculation for operating bus is not convenient. In this paper, the

Thevenin's theory is applied to construct a two-port network for operating bus with different loading conditions. Then, the

relationships among power increment, voltage regulation and short circuit capacity is obtained. Considering power increment

and voltage change rate are easy to measure, the short circuit capacity calculation for operating bus can be obtained.

Key words: thevenin's equivalent; loading operation; power angle difference; short circuit capacity; estimated on line

(L4525 )

Design and Application of Transient Fault Monitoring Device for

+500 kV HVDC Transimission Lines
WEI Xu!, XIE Tianxi>, WANG Mingmin', TAO Fengbo? ,ZHOU Zhicheng *
(1. Jiangsu Electric Power Company,Nanjing 210024, China;

2. Jiangsu Electric Power Company Electric Power Research Institute, Nanjing, 211103, China)

Abstract: When HVDC transmission system has a system failure or outage because of equipment insulation withstand

transient overvoltage threat, the recorder in nowadays can only record the pole line voltage and current, it can't provide the

high frequency fault waveform information related to identify the fault in a short time, so the time of trouble shooting and

restoring power supply will be delayed. In order to monitor the transient traveling wave and lighting invasion wave through the

HVDC transmission line, this paper designed a transient fault monitoring device for +500 kV DC transmission line, including

suitable new power supply system, the high frequency sensor, data collecting and transmission unit. Based on the design, the

prototype of the device is used and the lighting waveform data is monitored and showed its validity and reliability. This paper

provides technical means to monitor, identify and reproduce a transient fault of HVDC transmission system.

Key words: HVDC; transimission line; transient fault monitoring; traveling wave; rogowski coil
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Vector Algebraic Analysis Method for the Errors in Inductive Voltage Transformers
MU Xiaoxing

( Jiangsu Electric Power Company Electric Power Research Institute

State Grid Laboratory of Electric Energy Measurement,Nanjing 211103, China)

Abstract: Targeting at the disadvantages of current modelling methods, a vector diagram is adopted to construct and analyze

TV error mathematical model in this paper. With the model established using vector diagram, the errors of TV are analyzed

systematically and comprehensively. Also, the influence of the TV error on the electric power energy metering is elaborated. It

helps technicians of the electric energy metering to know more about TV error theory.

Key words: voltage transformer; ratio error; phase error; impedance phase angle; no-load error; load error; vector algebraic

analysis
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Analysis on Transient Characteristics of the Distributed Photovoltaic Inverter in the

Grid Side Short—circuit
WEN Shan', CHEN Bing?
(1.Nanjing Power Supply Company, Nanjing 210008,China;

2. Jiangsu Electric Power Company Electric Power Research Institute, Nanjing 211103, China)

Abstract: Photovoltaic (PV) generation is widely accepted as an alternative energy for its gradually reducing cost. The

increasing number of PV stations integrated into distribution grid brings a challenge to the grid operation. In this paper, based

on the control strategy and the circuit topology of PV inverter, electromagnetic transient characteristic of the PV inverter

short-circuit was studied theoretically. The short current changing trend under different switching states was studied. Besides,

three short current experiments have been done under different output power, voltage drop depth and voltage angel. The

experimental results show that the inverter inner closed loop controls can inhibit rush current. Moreover, the inverter

self-protection action would block driving signal so as the bypassing trip accident wouldn't be caused.

Key words: PV generation; inverter; short -circuit accident; transient characteristic
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Analysis on the Potential Loss Reduction and its Implementation of

Jiangsu Power Grid
AN Haiyun', ZHOU Qian', ZHOU Qi?
(1. Jiangsu Electric Power Company Electric Power Research Institute, Nanjing 211103, China;

2. Jiangsu Electric Power Company, Nanjing 210024, China)

Abstract: Line loss rate is an important synthetic indicator for power enterprise, which reflects the level of network planning

and design, production technology and operation management. In order to promote the management of loss, Jiangsu electric

power company has carried out the research on the potential loss reduction and its realization method from 2013 to 2015. This

paper analyzed the grid structure, loss management level, technology line loss, problems in loss management, factors for line

loss reduction, factors of power losses, and causes for large line loss and so on. At the same time, based on the theoretical

calculation and analysis of line loss, a three-year loss reduction target, along with its implementation method and some

suggestions are proposed.

Key words: loss rate; line loss management; technology line loss; loss reduction; large line loss

(L% 41 /)

Analysis and Suppression Method for Small Metering Error of Intelligent Electric Meter
TIAN Zhengqi, JI Feng, XU Qing, JIN Ping
(Jiangsu Electric Power Company Electric Power Research Institute, Nanjing 211103, China)

Abstract: With the continuous improvement of industrial technology, intelligent electric meter is running in an increasingly

complex environment. The reliability and accuracy of meter is facing more and more challenges. Small metering error has

been observed in some meters in practice. In this paper, we analyzed the causes of small metering error, and provided a

suppression method from the point of view of hardware, software and field installation. Test results show that the suppression

method is effective and feasible.

Key words: intelligent electric meter; small accumulation; no-load; creeping
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Analysis on Breaker TRV for 500 kV Lines with Series Reactors
YIN Yuanming', XIE Tianxi %2, ZHOU Zhicheng *
(1. Jiangsu Electric Power Company, Nanjing 210024, China;

2. Jiangsu Electric Power Company Electric Power Research Institute, Nanjing 211103, China)

Abstract: For the 500 kV transmission lines with series reactors, high transient recovery voltages (TRVs) may be caused

between the contacts of the breakers when they are dropping out short circuit currents. A serious TRV may result in a restrike,

which makes cutting short circuit current off different. In his paper, a TRV simulation model for the 500 kV grid in Jiangsu

province is constructed. There are two series reactors installed on the line between Shipai substation and Changshu South

substation in the model. The TRVs are calculated when a single-phase earth fault occurred at different positions in the line. A

protection scheme is proposed and verified by calculations. The results show that the TRVs are too high to meet the

requirements in the standard when there are series reactors on the line without protections. The TRVs can be suppressed

effectively by installing a parallel capacitor with reactor. The capacitance should be greater than 35 nF. This work provides a

reference for the practical application of series reactor and protections against TRV in projects.

Key words: series reactor; shunt capacitor; TRV; breaker
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Extension Research on IEC 60870-5-104 to Improve the Security of Remote Control
ZHU Haibing', WU Yi', CHEN Ning?, ZHU Zhihua? LIU Yi', XIONG Hao'
(1.Jiangsu Electric Power Company, Nanjing 210024, China;
2.NARI Technology Development Co. Ltd., Nanjing 210003, China)

Abstract: The new operation mode in the State Grid requires the operator to control substation equipment remotely. In the

current dispatching support system, the IEC 60870-5-104 protocol only checks control point number during remote control

command transmission and verification process. This may result in mal-operation of remote control because wrong

corresponding relation between control point number and device. By extending the IEC 60870-5-104 protocol, double check

among device 1D, control point number, and device IP is achieved. It greatly reduce the possibility of mal-operation of remote

control caused by wrong corresponding relation between control point number and device.

Key words: remote control; IEC 60870-5-104; protocol; SCADA
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Load Property Analysis Method for Demanders Participating

Orderly Power Utilization
YAN Qingguo', XUE Mingfeng', FAN Jie?, CHEN Xiao?, ZHOU Yu2YI Yongxian?,
(1. Jiangsu Electric Power Company, Nanjing 210024, China;

2. Jiangsu Electric Power Company Electric Power Research Institute

State Grid Laboratory of Electric Energy Measurement,Nanjing 211103, China)

Abstract; Our country has been long-term facing the regional, seasonal, periodical and structural shortage of power. Orderly

power utilization is a tool to keep balance in supply and demand of power and so as to ensure the power supply to residential

and important demanders. However, currently choosing demanders to participate into orderly power utilization program is

mostly subjectively decided by the operator, which is lacking of scientific basis, unreasonable and injustice. This paper

proposes a load characteristic analysis method for orderly power utilization demanders based on fine management object.

Through clustering the historical load of the demanders, typical daily load curve of demanders are figured out. Then through

combining the sampling points clusters of typical daily load curve, power utilization pattern and power utilization interval of

demanders are obtained. The peak load shifting and holiday staggering plan value of the demanders are calculated. Rules and

strategies for orderly power utilization demander selection are constituted based on the analysis of load property, which, is

public to the community, makes the orderly power utilization work more scientifically and orderly.

Key words: orderly power utilization; load property; power utilization pattern; power utilization interval
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The Method for Line Loss Index Evaluation Based on Partitioning Similar Area
SUN Zhiming', ZHENG Aixia>,ZHOU Qian'
(1.Jiangsu Electric Power Company Electric Power Research Institute, Nanjing, 211103, China;

2. Jiangsu Electric Power Company, Nanjing 210024, China)

Abstract: In this paper, some kinds of factors affecting line losses are analyzed, and some indexes for line losses evaluation

are proposed. A method for line losses index evaluation based on partition similar area is proposed. It shows that there is a

positive correlation between index evaluation result and real line losses. Therefore, the grids which have similar index

evaluation results can be defined as similar grids in terms of line losses.

Key words: line losses; impact factor; index evaluation; partitioning similar area
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Research on Constant U/F Control for 6 kV High—voltage and Variable Frequency
Speed-regulating System
ZHAI Xuefeng, XU Gang, LI Chenlong, YANG Hongyu
(Jiangsu Frontier Electrical Power Technology Co.Ltd., Nanjing 211102, China)
Abstract: In this paper, the structure and the operational principle of cascaded high voltage inverter based on different carrier
phase-shifted angle are first introduced. Simulations on the inverter verified its superiority. Based on this, the constant U/F
control method is applied to the 6 kV high-voltage and variable frequency speed-regulating system. The simulation results
show that the control strategy in this paper performs well and can be used in industrial control.

Key words:high voltage converter; carrier phase-shifted; constant U/F control
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Research on the General Tool for Live Work Insulator Replacement for 500 kV

Suspension Angle Tower

ZHANG Wei, ZHANG Baiqing, SHAO Changyi, CHU Honglei
(Xuzhou Division of Jiangsu Provincial Power Company Maintenance Branch, Xuzhou 221000, China)
Abstract: This paper introduces a kind of general tool for live work insulator replacement for 500 kV suspension angle tower
considering the character of multiple hanging points of towers in Jiangsu province. Also, the analysis on the mechanical
property of this general tool is provided. Then using the finite element method the precise force model of the general tool is
build, and the stress distribution of its each part is investigated. Calculation results show that the general tool meets mechanical
strength requirement.

Key words: 500 kV suspension angle tower; live work; insulator; mechanical property
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Research on the Effect of Temperature on Typical Optical Voltage

Transformer Error Characteristics
CHEN Gang, CHEN Mingming , XU Minrui, ZHAO Shuangshuang

(Jiangsu Electric Power Company Electric Power Research Institute

State Grid Laboratory of Electric Energy Measurement,Nanjing 211103, China)

Abstract: Optical voltage transformer is susceptible to temperature. Therefore, the error characteristic of optical voltage

transformer has been attracting many attentions. This paper introduced several typical optical voltage transformer, established

the test platform and programs for optical voltage transformers. Temperature impact tests have been carried out for two kinds

of optical voltage transformers which are used in practice. Based on the tests, we found that optical voltage transformer based

on capacitive voltage divider principle performances better in terms of temperature impacts.

Key words: optical voltage transformer; error characteristics; temperature
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FESZES . TM769 X HEiARER B

FESZ BRI AT AE e | 38 ) A8 A 3 e e SR 2 ity (%
AKX RGE) SO, 205 R I I 1 S 1 Ao 32 A o5 1 o
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TRYRMENGE  DIRER L — | O ARE & P T oK i
TTYIREY e,

Raspberry Pi ( #4 %5 UK ) 42 — 50 & R HL il | 190 2%
Linux &40, IR FAUE R R/ #5280 ARM 42 44 4b 34
i, 1B RE RN BE T HLARDT , & 5 K A HF AU A
B AN 35 3600, N\, BrHE 4% HDMI,USB,
ETHERNET 4 1 4b | [A] i 245 8 f#% GPIO (i JH i A%
O RS A AT LR R [ B R R
il T AT I RE A U R AN AR IR T TR AR S AR T
I 4 47 8 F Python i &, 424t T GPIO J# | W] DL #S
By P AR #8158 A 06 10 1 B R AE L [
Python 1E A A TE 51 7E web 4aFE 5 T HAT RIR Y
PeFh, HAL S 1Y webpy FEREGE S B AT LAAR > 5 A9 4K
TR AN ) 52 R B 20 1 web AEZRF4 8 I, 3T
WIRFIR A LRI HA 25 JECR e e s il dze 2 o 3 ¢ iy
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1.1 AREFE

fiR T RN 1 R, B STER AR IR S A web
R 55 %% , R ] webpy #4 & Python Web HEZE | Jf#2 H #%
il 2 i 1) 375 2R 52 B0 GPIO 5 il 8 il 28 ity 1 g 3 ok
web 7 2UIE FE U5 B AR IR web 3 ST (FE AR I 3l i
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23 SPI SCLK 24 SP10 CEON
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2.1 Web lRE&HFEE

% ] nginx+webpy-+fastcgi+flup HI 25 .
2.1.1 223 BRI AR P

i T A7 .

Sudo apt-get install python-webpy nginx spawn-fcgi
python-flup'"’
2.1.2 &k Nginx fit & 3C 1

Nginx (1.2.1 fRA) B & SCH nginx.conf (7
fete/nginx/ H & F ) & T default € ( 7¢
/etc/nginx/sites-available/ H 5% 1), )& T server, location
SETC B ARTE default SCPFrP X 5 LITER A A, XF
default SCAFIEAT I F B4
server {

listen 8080; .t 4k 15 #- web fIi 55 i 11

root /home/pi/www; H AL E web 7RI AR H 5%

index index.html index.htm index.py; 3 /il web &

A index.py

BT R AT

location / {

include fastcgi_params;

fastcgi_param SCRIPT FILENAME

$fastcgi_script_name;

fastcgi param PATH INFO S$fastcgi script name;

fastcgi_pass 127.0.0.1:9002;

H

X A SO AT DA I n R

location /static/ {

if (-f $request_filename) {

rewrite */static/(.*)$ /static/$1 break;

}

}
2.1.3 B8 web F 301 E M

£ Ji 3l spawn—fegi FIKS index.py #C R AT $0AT , fifi
UL A 447,

Sudo chmod +x index.py
2.1.4 53 spawn—fegi

TEMEEIR 9002 it 117 8l webpy I, webpy 3 3C
4 4% M /home/pi/www/index.py , webpy FIF2 F 32 H
A /home/pi/www/ | S35 Bl 10 4> spawn #EFE & H
mraA1T,

spawn-fcgi -F 10 -d /home/pi/www -f /home/pi/
www/index.py -a 127.0.0.1 -p 9002
2.1.5 J& 3 nginx

417 : Sudo nginx
2.1.6 34 A A sh g

T REIERI A IRTE R Ge )R 35 B 3h 4k fogi, 155k
XF fetc H ST re.docal SCH38 finml #4474 BR

#2347 . sudo chmod +x rc.local'?!

%4 re.local 7 exit 0 17 BT 4T 2.1.4 o i 4
A7,
22 GPIO REESR

GPIO ¥l #2 ¥ 4 control.py, 1E M#itk T A web
FacHA, HHAA PR E GPIO FIK L T T RE
2.2.1 ¥itktk GPIO

i i initGPIO () %%, ¥ 1] GPIO 0, 1% % GPIO £
fii 7520 BOARD (1% 77 :X 2% Raspberry Pi £47 I
Pl 3BZAE B IG5 1207 K L SOR o/ % &
FRAETT A | B R iR 2R 2 a] T B AR To s
T AR AN UARRD, ) 1 GIPO 0 Ay i 3 36 Jf- 4
FEAEG F P (PRI DRy 328 FH %) 40k Fl, gt A8 X7 v S T SRR
R TR A ), i 4k b 25 fil 2 b T 8 RS sk i
FHORFFA HRAS
222 Wi H

i 131 8 H powerreboot () PR , K+ GPIO 0 i i %
HR U Ry e T BRI AR F g A BT T A A P U T T
BeAr IR DREFIRTH 3 s B GPIO 0 3 18 i % BRI
HI Pl B A HL R AT IR S

Hrr pwoerreboot() bR AL H 2 T GPIO ik
LA LA FE 2R AL

(1) ¥ Jil GPIO.setup (0,GPIO.OUT) ., ¥ GPIO 0
SHIBIENS S Sk TRE

(2) 81 GPIO.output(0,true) , ¥ GPIO 0 il i i
R LT W T IR

(3) P time.sleep(3), iEWiHLRRE 3 s,

(4) A GPIO.output (0, false), ¥ GPIO 0 i i&
i TR A P A LR
2.3 Web EFXHHEER

%5 web & I index.py, B e SCHFCE T web
K45 25 M H SR (BIAE 2.1.2 Bd & SO %5 (1) web MR
Hk) .
23.1 i

Index.py SCHFSEBLLL T LI 2T 6E
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(1) AR control.py; (2) VB R, (3)
A P GET ik, il GPIO H - | #E 47 W Hy
CIV=ELY(E
232 W

Inder.py b HEE AR AN 3 s, P ai A 35 () web
F 30 index.py # A BBl FETE 8 O B RS IAUE S A g
IRt %t GPIO 0 i AT R0 464k, I 1) T a2 0] el P
B EAEM T Y4 index.py %Y 2 H P W i 5 15 K
J& , M H powerreboot () PR %K, 2 il GPIO i F1 (1) %
FL IR, 576 o) 45 1l 15 5 1) BT P o /S B0

3 &RE

TEA 7 LR AT et b, © 2 0GE R
BEIR , X AL ML A4 =LA T BT L TS | ol A
TSGR AZ il B N T AL ), 35 20 1
Ak FR )R BT R SR A BE PDU 4 ATT S48
LU, AR 2 T B9 120 AR LB, SRR S
L IR LA RIS, HL A AT Tl A2 | A AN
B RME FB AR

WREIRVIBESR K, BRI TR E | Jim 2 vl ok — 20 ik
bk, HCAAMERR S, BN il P4 i3 1) 14145
P45 5 M TR JRE A RS S BT JRE SR A sl o 11 X
iz 7 e HEATIE AT T 00N AN AE 425 & B R
REUR , BEZ L E A5 1R BB AT 4R 40 AR RAR KAEF]

< iRl >

GESEE
ik 7] 8 53¢ BT I

JHP A
Y

A IitGPIO( )
W1 1h 1k GPIO il i

T 7 1 3 2
1% o A 5 T O T

ez H R R
powerreboot ( ) , % 5% £ ¥ it T )

3 index.py bR T2
SE K.
[1] MAGNUS L H. Python FEfili 202 [M]. b5t . A RME g i piAL
2010.1-3.
[2] SARWAR S M. UNIX # 2 [M]. dt &0 MUk Tl 8 ikE 2003 .
179-180.
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To Realize Remote Host Power—off and Restart by Using Raspberry PI
LIU Jiadan, ZHOU Qi
(Wuxi Electric Power Company, Wuxi 214061, China)

Abstract: In order to solve the problem of some embedded devices cannot be maintained remotely due to system trouble

during the process of operation and maintenance, this paper proposes a solution to control equipment's power supply by

adopting Raspberry Pi programming, which can realize remote power-off and restart. A detailed introduction to the

configuration method of Raspberry Pi web server and the key points on GPIO and Web programming by using python

programming language is provided. Compared to the method using Intelligent PDU, the proposed method has advantages of

low cost and strong expansion ability.

Key words: raspberry pi; GPIO; web; remote power-off and restart

(L4F 69 7)

The Application and Optimization Analysis on High Frequency Power Supply
Technique in Dust Collection for 1000 MW Power Generating Unit
ZHU Peifeng
(Guodian Taizhou Power Generation Co.Ltd., Taizhou 225327, China)
Abstract: This paper introduces the application experience of applying high frequency power supplies (HFPS) technique into

the optimization of the operation of electrostatic precipitator (ESP) in No.l power generating unit in the Guodian Taizhou

Power Generation Co.Ltd,. and also addresses the characteristic of HFPS in energy saving. Through improving high frequency

power supplies (HFPS) technique, along with numerous practical field tests, the HFPS significantly increases dust collection

efficiency in Taizhou Power Generation Co.Ltd,. which brings remarkable economic benefits as well as social benefits. The

successful application provides a practical experience for prompting HFPS-based energy saving and emission reduction

techniques for ESP.

Key words: electrostatic precipitator; high frequency power supply; parameter optimization; dust collection efficiency;

energy saving and emission reduction
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VLZRHL I 1000 MW #8# I AALLH 7T FEVE 04T

K I

(LI E RN Am R TE

B E 1000 MW BRHE A W ML 49 #4 2 7T S5 384T RAGE AT HLLL B A8 2 b 0 — AP AR b b W) 4 448 2B AT 89 7T 4
PR P AT B 1000 MW AL FF 1B AT T 4t , o T FF RS RAGH AR £ BRIt w

epgs TLT /At 210024)

%

B AR F R AMIRE 1000 MW HULLA T AR W 7 R %8 % A R iE 47,

KEEIT 1000 MW UL, T M F 9 ;1255 , o 7
HE £S5 . TK229.2 MEIRERL A

H 2007 4 12 H 6 HEHZEIMAHBT 15 1000
MW HLAIE 77 Lok | #2013 48 12 A 31 H 7T
HL LA 15 & H 0 T BUAF 90 8 I SRR & Pl 4l
HABAT,

1 1000 MW #LZEZEHLIE R

TL75 1000 MW A4 & L AILZH = ALIC & an 3k 1 fr
No AT R & L A L R e B2
BT 7 B4 L T ROk K B E 2013 4R JIR VIR SR
WA R 7 833.26 J1 kW, Horf kLMLl 7 266.04
JT kW, H T ILHSRIENLA B AL & 7 S REHLE
Y 19.15% , 5 K AEHLA Y 20.64% , His 17 Al 48
P B e A0 B 422 52 e B VL 95 L I 1) 22 2 R 1B AT
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7= 4E A

BLEL G > g REEHL AL

EREM1ES Ak 5% WL 200712
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AL S S R ISeA o 2010-06
LWL 6 R R L 2010-07
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I HLREE 135 5 % F 2011-05

EAERM 15 L4 Ex o 2011-12

AR 25 L4 LK s 2011-12
FELEEE 145 AR B9R bl 2012-06
B 1 [ 3% L 2012-11
WHRETT 55 L ER H 2012-12
EHAKE TS KM K o 2013-08
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(1) PEMwsE 6 WrHiFiat, A 2 2K
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AL P TG | 1 2 R AR I ok A 1 A A ke o 5 | S 1 i O
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53R 2k D H 7 T LGOI K LA S5 45 s A
WA AR VE R TR A

(2) WAMBELIEM 3 R FEES 1T REN
& WAL B I R GEMRE SR |2 YR PR 457 i AL
B T HEE SR Hor 1 WO N i ML Ok T A
W% 1 U R B v AL b e eV 1 R AR R A

& KA Sl 9855 22 0 o 0 ) 8 ) 3 22 I PR E i
SR T 53 R G TS TR AE |, 8w
SRIGR K A& K& 5 D R4 K A8 PR 4G 18 I 4
HlA RIBATAE R A7 T A T 18 4 1) R 4 J5 1o o i
Sy n ] A ARG 16 3 R 4 o) 5 AR08 o R 56 A, B
1E BT R TR 1B IR O 5 T ML A R R 2, LR Ry
B AR B M BP0 557 P R 22 | A7 A oL it Bk P | 455 1
PBURE, FER P R ZS LR i T R R A
(R B KR A L) # ORI T ke 4 OB 7 1 2 3L
KA 5 5 R BERRIE A b B R 58 | 25 SR I 5 55 R 38 ik 5 1t
Hh, SRR SRR M RGO B Y s AT
BT H KA —E KRR, A Ja—J7
B B A TR O — T TR A A R R A T G
W IR SL B g A L AMA E iRz 17 I 5 A
W, e B2 8 Kbt T DA B

(3) BATEAERHE SR RHEIFEE 1k, dldis
AT IR AP b O 2 VIR BE R AT, B AT A DL APLIE ok )
S3ES AR O ZR VAR R SR AR R ARV, AR T
FEA Y S HOK A BE ) 1R B8 L & —AE, DL Bkl 4
J& T eIz AT N AR B 5m S EUE AR 1 S AT L
AR B B R AR R 1) M R T
3.2 BRHEESIEMEIEHH
3.2.1 HRIR3h

TE 4 WIRBN R BRI 55458 1 O AL
20 R AG 1] 180 9, (1) 55 8 2 s /N T BOPL AL B ) &% 2B il
JEE 5 R Al AR IR sh Bk ), 4 S5 MLAH R R AT V3 1)
Bt B s N N THEE SR 28 B R D BRI AR 2 /) i
NI A A 3 AT B BRMLA R 1 SR LR
BIRGIR, s s, 200, & IR S A7E 1
R 532t | H 20 Ji DR 2 Wi Ay il B 9 R AR DR i X 7
ff i B — ELRREACBE , s NEE LA 2 W FFE R
DR B 5 5 4 a6 S i s IR I A W) s 228 AT g

Kbt ZHEE LA B SRR ARG SE R 1T, L E
5OR A I RAE B | 1 R Rk
3.2.2 Z&K M

HE 1000 MW 8 8 Il SEAILZH PR b e 3l 1] 4584 D 54
IR P E A LA B 25 iE R R A
MR INT83 IR Ik = i & 4, R0 6 H B8 24y 1K
SETE SRR NI T AR SRSV AR | HAE R AR A 1 T 1
B 30T 349 J 30 DA BB A I AR AL PR BE ) AP SR T AAAE T TR TR
Al AL 1 e DRy 4 A e i b B ) P R L
BEAS Y INAAAT O, A I I A A& N D3 1 9% I 77 A% f1
K& T2 sl
3.2.3 TR

TH B BCRRE 1 DU v o] R o e BB 1 AT G
P 35007 i 4 4 R S B O 22 38 K fioh 24 L ZH A £7
3.3 MEFEES|ENEIEHH
3.3.1 BT R

TR HMEL R 3 R H iz | 1 k2R
— WAL 135 D7 4% 5 I A% 328 22 1) ) 328 2 Tl 7R A 3R |
Tl I R R S SR A I | H AL H 3k
W], 55— 55 KL HE 7 A B R B 3G B b S R v b £
FENAE A Ja AR A AR BT B T X 2R A AT R A A
ISR O 1) B R B A EA TR A, DA R B IA)
AE S Ab B T 2 YR IR R R R R R R RS
BTSSR R FRTT 2 SR R AT 2 S R BRI
1 S EEERTTER M 100% FF S TREE 70% 42
A e 5 P AL 7 g A 700 MW 4G T [ i T B
RS Th @ B 4 7K S8 R B 4K & T B 2 Bk
A, 5% MFT -4 sl i, 3 791] ¥ DEH R41E
BILZHL o 7 A 2o 2 o RV B ALV 0 3 A0 A T i 2
K, £ A DEH R4 I0 S 5IBRaTi2 7 5% 25
TRBLIA TG AT ML B I | 28 2o B 4 - 4 L S %) DEH 3R
R BRIE R ZENAS | R R ENO,
332 WitAAH

BT ETS &G0 K EeHL 3 M EWHE 54 bkt
fE—H FDO R I iz RAFSBE IS 3 /4> 3 Wi {5 5 Rl A
K, S EWLA B B R e (5 5 5 2R KR
b PR Z DL B 2 R DLk B PR B
i),
333 EEEEAY

e EHEEA MG R AR REEZ 1R, T HL
4 A 400 MW B | 257K i 2 24 1090 t/h I8 T T A&
B E A 1100 t/h 50 245 K 2 1 R R i 4 ol T 4
i, WK IR, REOKS RN R, M
MFT, T 1855 6 0 (8 42 1AL 52 B 1 50 JRIG 5 1kt i) it
fift ok ARCTE (B IR BB 78 & — BR BRI BR 0 ) R ik
THUEA 5 43 2 (EL N 25 5 HLAL 9 52 bR 25 A 7 FH O I8 3%
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DR Ay AL 2 P i 671 A (RB) T BE it g3 5 | A ) 5
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Reliability Analysis on 1000 MW Ultra—supercritical Power Units in

Jiangsu Power Grid
KUAI Dizheng
(Society of Electrical Engineering of Jiangsu Electric Power Company, Nanjing 210024, China)

Abstract: Reliable and stable operation of 1000 MW coal-fired power units is especially important for not only themselves

but also the whole electric power grid. Based on the statistical data of the unscheduled shut-down accidents encountered in the

1000 MW power units of Jiangsu power grid, this paper analyzed the main factors influencing the operation of the units and

subsequently proposed several solution measures to improve the reliability of the 1000 MW power units.

Key words: 1000 MW power unit; reliability; unscheduled; shut-down; analysis
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Operation Optimization and Retrofit of Low NO, Combustor of 480 th Coal-fired Boilers
SHAN Jinhong
(Yancheng Power Generation Co. Ltd., Yancheng 224003, China)
Abstract: This paper introduces the retrofit of the four corner tangential low NO, 480 t/h combustor of #10 boiler in Yancheng

Power Generation Company. After transformation, all the key parameters including the content of NO,, carbon content in the fly

ash, the temperature of the exhaust gas and the boiler efficiency can meet the design requirements. For the significant steam

temperature fluctuations encountered during initial stages after putting the unit into operation, optimization adjustments were

implemented and satisfactory effects were finally obtained. This work can provide valuable reference for similar power units

performing combustor retrofit and operation optimization.

Key words: boiler; lower NO, combustor; retrofit; operation optimization
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A
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F1 BRKRGERUASH

g RWE EFGRE /RO BT ST RO OO RBOKE SABOK R FRR e SRR
MW (t-h?)  H/C O JE/MPa Hi/COJE/MPa BE/(th)  1(t-h)  2/(th?)  EE/C o /kPa hE/(t-h)
I 29954 104953 53438 1682 531.63 323 17.9 0.65 6.71 3737 -962 4513
2 29722 102533 53827 1668 537.04 3.2 16.3 2.52 1093 3698 -962 4552
330068 103126 54082 16.84 53801 322 16.49 4.46 9.75 3709 961  45.64
4 29857 101743 54149 1671 54057  3.19 16.81 5.31 1176 3702 -961 4197
5 29886 102948 54067 168 53626 3.2 1653 2.51 8.19 3719 962 43.49
6 30461 104591 53856 1687 5345 3.7 17.41 7.11 1257 3761 -961  41.69
T 29991 103315 5390 1678 5363 321 16.90 3.76 9.98 3721 -961 4391
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Energy Saving Transformation of Draining System of Steam Turbines
WAN Yue, YAN Haineng
(Jiangsu Huaiyin Power Generation Co. Ltd., Huaian 223002, China)

Abstract: With the increasing coal price, in coal-fired power plants, more and more attention is currently put on energy

saving. Due to the high pressure difference across the valves of draining system, leakage accidents induced by high-speed

flushing during the shut-down and restart processes were frequently encountered. Through analyzing the function of

each valve, solution measures, such as removing redundant valves and merging pipes transporting waters with similar

pressures into one single pipe, were adopted to reduce leakage. Taking the draining system of one 330 MW steam turbine as

an example, the influence of draining system on economy was analyzed. The results can provide valuable reference for other

similar power units.

Key words: steam turbine; draining system; optimization
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Application of Big Date Visualization Technique in Power Grid Enterprise
WANG Dong'?
(1.Nantong Power Supply Company, Nantong 226006 ,China;
2. School of Management Fudan University, Shanghai 200433 ,China)

Abstract: With the development of big data mining, visualization analysis has been becoming an important tool. This paper

introduced the meanings of big data mining visualization technology and its applications. Targeting at the three types data of

grid enterprises, namely grid operating data, customer data, and data of management, this paper presented an idea for the

visualization of big data mining analysis, and provided suggestions to visualization platform construction for enterprises.

Key words : smart grid; big data; visualization
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