* 01l & — R * BB (CA-COMITE) RITIHBFRERMTI ® F ok HEN P RN TR

® T3 73 BURE 85 4L A ) BN B F) o dbtRE oA T R B9 I s (HEYFEBIE) AMPH
o (PEFAMT (KB ) N&EMT o f B 2 AR T R & T 0 B4R BE 46 TR A T o (hEECHT GHE) BIEBE) KR
o (FREMT £ X HIEFE) WFRMTI e HEARHABSKIEAN

7| & 4 3 A&

SICHUAN ELECTRIC POWER TECHNOLOGY

" », X
g
L

ISSN 1003-6954

““ II || ” I
97 695128 IIlINI

71003




PO S — AT A A BRI TR AR AT (P EZART (2

L I RS SRS T 5 7 N

R D (R EHEAT £SO RE ) R BT BB (CAJ - CD 5B ) TR S

RIREIT AR Z - P ERATIR AP HAT) . o B R AR TGRS T BIRE

SICHUAN DIANLI JISHU

Gt PR B R A B SALE B M E B ch SR R AT SR EE

(BEHFERE) AT (PEZOCHT) GEE) SERE) NERT

% 3 3

2012 46 A 20 H

e A fR)
WEERSBE
EEER L P
BEEER k{6
X115 55
z A
(2 ek 2 A F)
Xk E A AR
XOH kA REG
kOB RBIEE G5
FIE FEY P
MlOh fR B R
HUEE W0 B W
BB FiE
LY
U Nl 77 8K
AT 1978 441

o R 25 AR
ISSN1003 - 6954
CN51 - 1315/T™M

2012 4F45 35 4558 3 W) (i 219 1)
Fo A B DY A R 24
Fe A DY NI L TR 4

VY | e S R
RATLE : T
+ #Hl 0 hl
Bl E wmeSA% WO
b T (091 AR G
yra A7 s DU L ek S o e 4
Moo kb pRHERTT VT AR 24
WS 4 % :610072  H3i7 : (028) 87082037
i3 ¥ (028) 87082036
E - mail : edsedljs@ 163. com
Epn Bl 4 )1 B R ED 45 A B 4 2 W
it AR S AR A
[ P 5 fr - f 1 6. 00 JC
P 3 A< 22 %] CNS1 - 1315/TM# 1978 *
b#* Ad® Q4% zh* P* ¥6.00% 4300% 25%
2012 -03

Ve
H X

- He2mA -

73 P FL IR A3 28 BRI e A A BOF 9T wememeens i
L L B FIAE B AT emeerrreverssnennennnennenns F2 B

AR R HURGE A X S R G maty - & K R

%Elww%uﬁ%ﬁﬁﬁ"ﬁuﬁmw}uw&ru.f.,,k;ﬁzmml

H PR 7 Pt sl 305 o s ) 2R R - 4—-‘ i

« BRIRIAR -

S SRR B RS A HLR R E A -

HET 5 1 24 By [0 33 Ao it 4% v g A R LR S
e J7 R fh

0 e AR 2 L 2 5 e 5 3 il X C L T 2 e 4 0F

- EAHTH

WA BRI F0)

2 M dHiE (4)
8 mEEIT %)

Msem (1)
Mses (14)

O
E

i 1 (20)

ROE §e %(23)

: R Fmest  H 527
T A FIEGER AGC 5 AVC Y LA 42 il 5w F 50
seeee - - BiEROE B Hkmn %00)
JATh 2 T 7 26 76 e R e 7 P B et
e < PhaERE bk R EER % (36)
S A Bl o LS RIRIS wovveverereersnnrnnsnnnns w R AR (40)
BT AR R A A O BT R R I S (| I = X %Y
TCSC ¥ [ 25 ke ELJe 2 i 3 e ik - EOf BERUE & B %48)
PR ARG R TA ZRWTZE B i eeeeremeemmemmnnnnnennns J A g R (52)
FET AR 0 & 0 T W b 2 BRI A - e BB BROBE(SS)
JET GPRS 1 # St WS il — R L AR FE L RGER I RIA] - - R (58)
c SERERAK -
AZ LR N ELIEIE W 500 kY 28 He 2 DG M e Bk v 7 2 B B Ao 4 it
oo - WSS el
A LL AN T AR s P e R X I R R ey - e B 2 (64)
H o L LR L R R AR R R A b - - Xl 7 (67)

LT T L RGN S 220 KV [ X [l i r 2 R T o Bl ) o B 1 R 5 T

e ¥ 33
2 4 0 8 L K 7 0 -
T L 54 4 R 8 ko 9 o 69 95 9

SR A=

C IR -
DG2028/17.45 — 115 B4R 52 FA T Bigask (19 4 24
TR D R R TR AR bR P 5 -

XSG £ (70)
< BRICRI Ekaig (74)

- Lrtidhis  ERAk 55 (78)
Tl €0 0% 43 T 0 2 P A R 5K V4 UG Bk R 02 I 7 R R I

it (82)

T £ 5 (88)
- e % (92)

AHRERE B RiE

RAPZ S XGREE XS



3

2012 -6 -20

SICHUAN ELECTRIC POWER TECHNOLOGY

CONTENTS

Research on Optimal Power Distribution Method for AC/DC Connected System of Yunnan Power Grid
seveenees Zeng Xuesong  Zhang Hanyue  Liao Chensong et al (1)
Spectrum and Energy Analysis of Lightning Current sssssesssevssnnssmnn e heng Rui Li Mei Zhang Xinyan (4)
Influence Analysis of Different Wind Turbines on Its Grid — connected System in Case of Abrupt Change of Wind Velocity
sovssssssess Luo Qing  Chao Qin - Yuan Tiejiang et al (8)

Rolling Forecasting Method for Intraday Generation Demand with Wind Farms Considering Power Characteristic inside and outside Power Grid

=+ He Hongye Wang Ying Xiao Xianyong(11)

A Method to Identify Voltage Sag Sources Based on Voltage Space Vector =eseeeees =+ Li Bin Wang Ying Xiao Xianyong(14)
Research on Coordination Mechanism between Power Grid and Plant in Black Start of Power Grid — ssesssressrersssrensssrensnenees Wang Lili - Han Wei (20)
Service Restoration of Distributed Generation Based on Co — evolutionary Genetic Algorithm  +++++++eesseveeses Wan Qiang  Sun Hao  Wang Qian et al (23)
Research on Effect of Grid - connected Photovoltaic Power Generation System on Turpan Distribution Network

sssivesss Hu Renxiang  Wang Xiaobin - Chang Xigiang (27)
Research on Coordinated Optimal Control Strategy of AGC and AVC Based on Alternating lterative Method

wweeeeees Lii Lianjie - Wang Ying  Xiao Xianyong et al (30)

Application and Improvement of Wind Power Forecasting System in Xinjiang Power Grid ++-+++==+ Sun Licheng Ma Chenglin Chang Xigiang et al(36)
Discussion on Fault Location System and Its Key Technology —«+++sseesesssssnsmmsssnnsiniininiininiiiaenneees Song Youwen  Zhao Jiguang (40)
Static Bifurcation Point Tracing Method Based on Continuation Power Flaw «sssssssessssesssssssnisinssnininnnee Li Lin - Liu Ling(44)
Design for TCSC Damping Controller of Subsynchronous Resonance Suppression — «sssssesssssssescsisnnns Wang Min -~ Kang Jitao  Li Kang et al (48)
Novel Identification Method for Secondary Circuit Disconnection of TA by Line Differential Protection »«++ssssseesasesasaresasses Zhou Wei  Liu Hongjun (52)
Phase Selection for Switching into Faull Line Based on Frequency Characlerislics ++esssesssrnsssesssnsesssisncreccnrenenissenses Huang Xia - Chen Hao (55)
Application of Collecting Reminder Integration Technology Based on GPRS 1o Power Syslem  «+ssssssrsssssssvessssninisssissinisnsniesnennns Lin Xinyu (58)
Analysis on 500 kV Main Transformer Tripping Without Fault Caused by AC Flowing into DC Circuit and Its Improvement Measures
seveessvenne Hu Jingjing  Zeng Li(61)
Application of Wide - angle Infrared Lens to Temperature Detection of Enclosed HV Switch Cabinet «ssssssssssssssssssssniinnniis Zhao Yun (64)
Analysis on Lower Secondary Voltage of Capacitor Voltage Transformer ««+s+-ssssveersssrennssnriniinninnesisiininnneses e seneneennes Lin Tongjie (67)
Detection and Analysis of Tripping Fault Caused by Lightning Stroke in 220 kV Double - circuit Lines on the Same Tower Based on Lightning
Location System  «esssesssereacsrmecrsiminnciie o s Wei Wenwei  Liu Yiping  Wang Wei (70)
Insulation Reconstruction and lce — melting Method for Overhead Earth Wire — seseerereemsreninmniiininnn.. Chen Yigang Fan Songhai (74)
Research and Implementation of Online Monitoring Technique for High Voltage Equipment in Smart Grid.
sowsssnens La Gui Zhaxi Quda Nima Shida et al (78)
A Novel Diagnostic Method for Oil Leakage from On - load Tap - changer of Transformer Based on Oil Chromatographic Analysis
sessesneesss Jiang Fuyou  Yuan Ying (82)
Importance of Heating Surface Reformation for DG2028/17.45 — [[5 Boiler «e++eeseseseusssssnicsssscessensss Peng Lin - Wang Jian Hua  Wang Liang (88)

Superficial Discussion on Selection and Calculation of Nickel - cadmium Battery in an India Power Plant  ssssssesssssssnssssiinssiinss Tong Jun(92)

SICHUAN ELECTRIC POWER Sponsor:

Sichuan Society of Electrical Engineering

TECHNOLOGY Sichuan Test and Research Institute of Electrical Power
2012 Vol. 35 No.3 Editor in chief: Hu Can
(Ser. No.219) Editor & Publisher:
Bimonthly, Started in 1978 Editorial Department of SICHUAN ELECTRIC POWER
Address: No. 24, Qinghua Road, Chengdu, Sichuan, China TECHNOLOGY

Posteode :610072



35 3 Vol. 35 No.3
2012 6 Sichuan Electric Power Technology Jun. 2012

1 1 2 1 1

(1. 610031; 2. 610021)

( PSO)
1% ~6%

Abstract: As an important part of West — to — East power transmission project Yunnan Power Grid will become a large — scale
hybrid AC/DC power transmission system at the end of " The Twelfth Five — Year Guideline" . The different power distributions
of AC and DC line will form the different transmission losses. A model to determine the power distribution for each HVDC
lines and AC lines of Yunnan Power Grid is proposed the power distribution is optimized with particle swarm optimization
( PSO) algorithm to get a minimum total power loss. The power loss of China Southern Grid is decreased by approximately 1%
~6%.

Key words: Yunnan Powr Grid; transmission loss; power distribution; particle swarm optimization ( PSO)
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1 2 1
(1. 830047,
2. 830011)
2.6/50 ps
1 ~10 kHz

Abstract: The characteristics of the powerful EMI source — lighting current are mainly studied. Firstly the pulse function is
used as the analytical expression of the 2. 6/50 ws lightning current and then this expression is compared with the lighting
current expressed by double — exponential function for explaining its usability. Secondly the Fourier transform and simulation
are adopted to research the amplitude — frequency characteristic and the energy content of lightning current and the relevant
spectrum diagram and the energy distribution are obtained. Finally through the analysis the conclusion is gotten that the fre—
quency of lighting current belongs to the low frequency rang and its energy mainly concentrates between 1 ~ 10 kHz. If the
pulse of lightning current arises faster the amplitude of frequency component will be smaller but the more high — frequency
components are contained.

Key words: lightning current; impulse function; spectrum; energy distribution
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Abstract: Under the abrupt chang of wind velocity the voltage and the wind power utilization rate when the asynchronous wind

turbine doubly — fed induction wind turbine

direct — driven wind turbine are connected to the power grid are studied.

Through the comparison and analysis of dynamic simulation results it shows that in the abrupt change of wind velocity the di-

rect — driven and doubly — fed induction wind turbines have less influences on the voltage of grid — connected system and the

wind power utilization rate is higher while the asynchronous wind turbine has more influence on system voltage.

Key words: wind turbine model; abrupt change of wind velocity; wind energey utilization rate; dynamic simulation; power gird

stability
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(1. 610065;
2. ( ) 610065)

Abstract: Large — scale wind power integration makes the grid and wind power dispatching extremely difficult due to the un—
certainty of natural wind and its direction. More accurate power generation prediction is an important issue under the maximum
power tracking mode. Considering the day — ahead time scale is somehow long for wind power prediction which makes it diffi-
cult for real — time power dispatching a rolling forecasting method of generation demand based on the intraday output of wind
farm is proposed. Firstly taking multi — level time scale as the forecasting basis an ideal power generation demand forecas—
ting model is built and the rolling forecasting algorithm using this model is given. Then based on the actual operation data of
wind farms the computer simulation results show that the proposed method can improve the forecasting accuracy of power gen—
eration demand which provides a decision criterion for the scientific dispatching of large — scale wind farms and may make
some contributions to the research and engineering work on wind power dispatching.

Key words: wind power integration; power generation demand; suppositional day; rolling forecasting; comprehensive model
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Abstract: On the basis of analyzing the features of various voltage sags due to short — circuit faults transformer energizing and

induction motor starting in power system a new method to identify voltage sag sources based on voltage space vector ( VSV) is

proposed. In the proposed method «f transform is applied to three — phase voltage to get the voltage space vector and zero —

sequence components at first. Then the discrete Fourier transform ( DFT) is applied to the VSV to get characteristics of am—

plitude phase and the harmonic which can be used to identify voltage sag sources. The 3d visualization of the time — varying

VSV in complex plane could clarify the global voltage sag evolution along the time. The results of simulation using Matlab/

Simulink show this method is simple and accurate.

Key words: voltage space vector ( VSV) ; voltage sag sources; discrete Fourier transform ( DFT) ; characteristic quantities;

3d visualization; sources identification
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’ 1 ’

Abstract: Black out of power grid is the most serious accident in power system. The difficulties that will be met in black start

are described and the coordination between the plants and the power grid are studied. The operation targets for each substation

and the main task for the different levels of the dispatching centers are defined which provides a significant reference for the

dispatching centers to deal with the black — out accidents.
Key words: black out of power grid; black start; dispatching; coordination
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Abstract: In terms of the distribution system with distributed generators the model based on co — evolutionary genetic algo—
rithm is proposed to solve the service restoration problem in the event of a large — scale blackout in power distribution network
with distributed generation. The chromosomes are coded according to the method of the random trees to avoid lots of unfeasible
solutions. The high — frequency method is introduced as the mutation operation of chromosomes. In the process of searching for
the best solution the objective is changed dynamically in order to get the best solution as quickly as possible. At last the cal-
culation example shows the efficiency and the quickness of the co — evolutionary genetic algorithm.

Key words: distribution system; co — evolutionary method; genetic algorithm; distributed generation; service restoration
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(1. 838000; 2. 830002)

Abstract: Through the analysis on operation data of the first MW photovoltaic generating station in Xinjiang Turpan Power
Grid and incorporating with the characteristics of grid — connected photovoltaic power generation in the present stage the

effect of photovoltaic power generation connected to the local grid on grid dispatch reactive voltage and relay protection are an—

alyzed.
Key words: photovoltaic power generation system; grid integration; distribution network; effect
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AGC  AVC

( 610065)
AGC AVC « 7
AGC  AVC .
AGC AVC
AGC  AVC

Abstract: At present there is lack of coordinated control between automatic generation control( AGC) and automatic voltage
control( AVC) of power grid in China it is not conducive to the harmonization of security and economy of power grid and the
control commands exist the interaction. Aiming at these problems two types of "event" for the control performance of AGC
system and AVC system are defined the manner of event — driving is adopted and a coordinated optimal control strategy be—
tween AGC and AVC based on alternating iterative method is proposed. According to the characteristics of the actual power
grid a AGC control model with system economy as optimal objective is established meanwhile taking the constraints of the
control variables and network security into account a AVC control model with economy and security as optimal objectives is es—
tablished too and the AGC and AVC control commands are corrected by alternant iterations method then the coordinated op—
timal control commands are sent to the corresponding power plants and substations. The adjustments of the corresponding e—
quipment will realize the coordinated control of power system and eliminate the two types of "events" timely which ensurs
the security quality and economy of power gird operation. Based on the actual power grid in Wuhai district of Nei Menggu the
computer simulation is carried out. The simulation results show the feasibility and effectiveness of the proposed control strategy.

Key words: automatic generation control ( AGC) ; automatic voltage control ( AVC) ; event — driving; alternating iterative

method; coordinated optimal control strategy; computer simulation
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Abstract: Combining with the application of wind power forecasting system to Xinjiang Power Grid the wind power forecasting
system is summarized. The existing problems are deeply studied the demerits of this system are found out and some new
measures are presented. The shortages of the current system have been overcome. It has an important guiding significance for
the application and improvement of wind power forecasting system. And for those wind power forecasting system with the simi—
lar problems the technical reference and model are also provided.
Key words: wind power forecasting system; method; improvement
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( 510623)

Abstract: Based on the objectives and basic requirements of fast restoration in Guangdong Power Grid the fault location sys—
tem is discussed. Then the key technologies such as fault criterion and communication of fault indicator etc. are studied and
discussed. Finally the suggestions for the further development of fault indicator technology are given.

Key words: fast restoration; feeder automation; fault location; fault indicator; fault criterion; power supply; communication
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Abstract: Based on the objectives and basic requirements of fast restoration in Guangdong Power Grid the fault location sys—
tem is discussed. Then the key technologies such as fault criterion and communication of fault indicator etc. are studied and
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Abstract: There are two types of bifurcations: saddle — node bifurcation and limit — induced bifurcation in the static voltage
stability analysis and the voltage stability margin is assessed according to the distance between the current operating point and
the bifurcation point. The phenomenon of reactive power/voltage constraint exchange and limit — induced bifurcation after reac—
tive power of generator is limited is analyzed. The continuation power flow method is proposed in which reactive power limit is
guiding the variable step size to search saddle — node bifurcation point and limit — induced bifurcation point and then the sym—
bol changes of Jacobian matrix eigenvalues are used to identify voltage stability point. The desired results obtained with the
proposed method after being applied to IEEE 39 bus test systems demonstrate the correctness and validity of this method.

Key words: static voltage stability; continuation power flow; saddle — node bifurcation; limit — induced bifurcation; reactive

power/voltage constraint exchange
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Abstract: Subsynchronous resonance ( SSR) is a potential danger to power system with series capacitors compensated in trans—
mission lines so thyristor — controlled series capacitor ( TCSC) has always been used to solve the problem. Based on the idea
of enhancing system damping a supplementary subsynchronous damping controller of TCSC is designed which improves the
shortcomings of the sub — modal control method. The simulations carried out on the first benchmark model of the modified
IEEE SSR show that the damping controller can increase the electrical damping of almost the whole SSR frequency band to the
positive level that is the risk of SSR in that frequency band can be mitigated

Key words: thyristor — controlled series capacitor; subsynchronous resonance; supplementary subsynchronous damping con—

troller; phase compensation; electrical damping.
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TA TA TA
TA TA
. RTDS

' TA

Abstract: The microcomputer — based line differential protection has the ability to detect TA disconnection

and it can not

cause the misoperation when TA disconnection occurs. The features of TA disconnection are similar to the characteristics of

high — impedance grounding in weak feedback side. A new method for identifying TA disconnection is presented. The proposed

method can ensure that the differential protection can not be blocked incorrectly when high — impedance grounding fault occurs

in weak feedback side on the premise of TA disconnection being detected correctly. RTDS tests show that it is a safe and relia—

ble scheme.

Key words: line differential protection; TA disconnection
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( 610065)

FIR
. Matlab

Abstract: In order to select phase quickly for switching into fault protection the frequency domain characteristics of transient
signal when switching into normal line and fault line are used. FIR digital filter is used for the transient current produced by
transmission line under the situation of switching into different faults to obtain the high — frequency and low — frequency current
value corresponding to each phase respectively and then the energy of six high — frequency and low — frequency components of
three — phase current are compared to distinguish the phase sequence and the fault types. Lots of simulation experiments with
Matlab indicate that this method can distinguish the phase sequence of fault line correctly which can provide a useful refer—
ence for speeding up the transient — based protection.

Key words: circuit — breaker closure; frequency characteristic; natural frequency; ration of transient current energy; digital

filter
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( 643000)

70% .
GPRS
. GPRS GPRS

:GPRS; ; ;

Abstract: In power system there are a large number of users in rural areas living scattered so electricity metering and charging
management is very difficult. The users in rural areas under Sichuan Electric Power Corporation account for more than 70%
mostly in hilly and mountainous areas so the efficiency of electricity meter reading management is low and the information man—
agement is poor for a long time. In order to facilitate the rural users to pay the bill to improve the efficiency and to reduce the
cost of power enterprises an integration technology of meter reading and electricity charging based on GPRS communication is
studied and adopted. The system uses GPRS wireless handheld devices and the virtual private network is connected to power
grid through the GPRS network to realize the real — time data exchange between the terminal and the marketing system which
can realize the electricity charging while reading the meter. Through being used in the rural areas the work efficiency of rural e—
lectricians is improved the customers” satisfaction to electric enterprises is enhanced the recovery rate of electricity charge is
improved too and the supervision for ensuring the electricity financial security is provided.

Key words: GPRS; power marketing system; collecting reminder integration technology; electricity charge recovery
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500 kV 1

Abstract: The tripping of No. 1 main transformer without fault in a 500 kV substation is described as a result of design errors
caused by a mix of AC and DC. Through the simulation of the accident situation the out — tripping relay and its secondary cir—
cuit of main transformer are inspected and the reasons are found that is the tripping of main transformer without fault caused
by the action of intermediate out — tripping relay because of AC flowing into DC control loop. Through the test and analysis of the
accident the precautionary measures are proposed that is to improve the action power of out — tripping relay of switching oper—
ation box to standardize the path of secondary cable reasonably and to increase the action time of some key inputs which may
cause malfunction without affecting the protection performance.

Key words: AC; distributed capacitance; insulation resistance; secondary circuit; out — tripping relay
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( 623200)

Abstract: Based on the basic principles of wide — angle infrared lens its application to the internal heating detection of enclosed
switchgears is discussed and a single — sided installation method is given which is of great value to the improvement of internal
heating detection for enclosed switchgears.

Key words: wide — angle infrared lens; enclosed switchgear internal heating; detection; single — sided installation method
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(CVT) CVT
CVT

Abstract: Aiming at the lower secondary voltage of capacitor voltage transformer ( CVT) the electrical test is used to find out
the fault point after disassembling the CVT. The correctness of the troubleshooting is verified by the accurate calculation of test

data. According to the shortcomings of the structure and manufacturing process of CVT the precautionary measures against such

fault are put forward.

Key words: capacitor voltage transformer; secondary voltage; insulation fault; precautionary measure
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Abstract: Based on the current values of ground flash provided by GPS lightning location system an accurate location and trou—

bleshooting of tripping fault caused by lightning stroke in a 220 kV double — circuit lines on the same tower is achieved. Accord—

ing to the data collected in the tripping site such as the sizes of towers and poles protection action and ground resistance etc.

the theories such as lightning withstand level of back flashover and electrical geometrical model of shielding failure are adopted

to analyze the causes of line tripping and the corresponding suggestions for improvement are proposed.

Key words: lightning location system; double — circuit lines on the same tower; lightning stroke; analysis
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1 2

(1. 610041; 2. 610072)

Abstract: An ice — melting method for overhead earth wire is presented. The overhead earth wire is insulated to the ground by
insulation reconstruction which makes it possess ice — melting conditions. Then a calculation method of ice — melting current
on overhead earth wire is proposed. Because of the great resistance of overhead earth wire the active power is the main con—
sumption during the ice melting. So the AC ice — melting method should be adopted for the overhead earth wire. It needs no
power supply interruption during the ice melting so it has a stronger economy and operability in the practice.

Key words: overhead earth wire; ice melting; insulation reconstruction
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Abstract: The features and recent progress of smart grid are analyzed firstly. Then based on the requirements of the detection
for high voltage transmission equipment as well as the plans of smart grid construction in China the importance of online moni-
toring techniques for smart grid is highlighted. Meanwhile aiming at the differences of smart grid and traditional grid some
specific proposals for the realization of online monitoring of high voltage transmission equipment are presented. It suggests that
the future work should be focused on the high voltage equipment such as the development of intelligent equipment the relia—
bility analysis and the estimation of residual life according to online monitoring data and the realization of intelligent condition
— based maintenance for high voltage equipment by means of expert systems et al.

Key words: high voltage equipment; online monitoring; smart grid; condition — based maintenance; Tibet

:TM835 A 11003 —6954(2012)03 —0078 —04

.78 o



35 3 Vol. 35 No.3
2012 6 Sichuan Electric Power Technology Jun. 2012
15
7-9
10
(n . .
(2) . .
( 3) o 13
(4) o
. ) . .GIS.
11-13
e . SF, GIS
2 GIS GIS o
2009 5 2009
3-4

«79 .



35 3 Vol.35 No.3

Zéiz 6 Sichuan Electric Power Technology Jun. 2012
o . . ). ( .
. ) .
5
(
1 . ) . ( SF, . .
. ) .GIS(SF, . . .
\ \ ) (
Al ) o
5 o
2 SF, ( CGIS) °
( GIS)
SF, / .
(  GIS)
(GIS) ]
3 o
4
3
1~2
’ 1 J.
N N 2009 33(2):1-7.
2 J
2009 33(8):1-7.
° 3 .
( ) \GIS( SF, ] 2009 33(13):1 -11.

« 80



35 3 Vol.35 No.3
2012 6 Sichuan Electric Power Technology Jun. 2012
4 . J . emn Grid Initiative. Pittsburgh PA  USA: NETL

2009 33(9):1-4. 2007.
5 . — J. 14 . I .
2009 33(14):1-5. 2009 33(12):8 - 14.
6 . J . 15 Novosel D. Emerging Technologies in Support of Smart
2008 41(6) :19 -22. grids C . IEEE Power and Energy Society General
7 Meeting — Conversion and Delivery of Electrical Energy
R . : 2009. in the 21st Century Pittsburgh Pennsylvania USA
8 . J. 2008.
2009 33(20) :23 -26. :
9  Ipakchi A Albuyeh F. Grid of the Future J .IEEE Power (1978)
& Energy Magazine 2009 7(2) :52 -62. ;
10 . (1970)
J. 2009 33(13):12 -18. ;
11 . (1985)
J. 2009 33(17):10 ;
-15. (1979)
12 The National Energy Technology Laboratory. A Systems ;
View of the Modern Grid R/OL . 2007 -01 -22 . (1987)
http: // www. netl. doe. gov/mordemgrid.
13 The National Energy Technology Laboratory. The Mod- ( 12012 -03 -23)
( 47 ) 11 Irisarri G. D. Wang X. Tong J. et al. Maximum Load A-
3 Canizares C. A. Mithulananthan N. Berizzi A. et al. bility of Power Systems Using Interior Point Non - linear
On the Linear Profile of Indices for the Prediction of Sad— Optimization Method J . IEEE Trans on Power Systems
dle — node and Limit — induced Bifurcation Points in Pow- 1997 12(1) 1162 - 172.
er Systems J . IEEE Trans on Circuits and Systems I: 12 .
Fundamental Theory and Applications 2003 50( 12): J. 2002 22(3) :27 -31.
1588 - 1595. 13 YORINO N.
4 . J. 2005 25(24):
J. 2006 30(24) : 17 -20. 56 - 60.
5  Ajjarapu V. Christy C. The Continuation Power Flow: A 14
Tool for Steady State Voltage Stability Analysis J . IEEE J. 2004 28(23):
Transactions on Power Systems 1992 7(1): 416 — 423. 28 -32.
6  Feng Z. Ajjarapu V. Long B.. Identification of Voltage 15 .
Collapse Through Direct Equilibrium Tracing J . IEEE J . 2008 32( 18):
Transactions on Power Systems 2000 15( 1) :342 -349. 35 -38.
7  Yorino N. LI Huaqiang Sasaki H.. A Predictor/correc— 16
tor Scheme for Obtaining Q — limit Points for Power Flow J. 2008 36
Studies J . IEEE Trans on Power Systems 2005 20 (14):37 —-41.
(1):130-137. 17
8 Canizares C. A. Alvarado F. L.. Point of Collapse and M. : 2004.
Continuation Methods forLlarge AC/DC Systems ] . 18  Antonio C.Z. de Souza Claudio A. Canizzares Victor
IEEE Trans on Power Systems 1993 8(1):1 -38. H. Quintana. New Techniques to Speed up Voltage Col—
9 . lapse Computations Using Tangent Vectors J . IEEE
J . 2000 20( 5) : 63 —66. Trans on Power Systems 1997 12(3) : 1380 — 1387.
10 Rosehart W.D. Canizares C. A. Quintana V. H. Multiob :

jectiveOptimal Power Flows to Evaluate Voltage Security
Cost in Power Networks J . IEEE Trans on Power Sys—

tems 2003 18(2) : 578 —587.

(1984)

( 2012 -01 - 11)
« 8]«



35 3 Vol.35 No.3
2012 6 Sichuan Electric Power Technology Jun. 2012

( 610041)

C,H,/H, >2

Abstract: The oil leakage from on — load tap — changer ( OLTC) of transformer occasionally occurs that causes the increment of
acetylene content in the oil of transformer body over the alert value resulting in a difficult position for determination of equip—
ment defects. A method of C,H,/H, >2 is put forward by the Chinese GB standard however the applicable scope of the
method is often restricted since the concentration of hydrogen is comparably higher than that of acetylene in the transformer oil.

Those methods for diagnosis of the oil leakage from on — load tap — changer such as ratio method curved method characteris—
tic gases method and operation mode method are presented by analyzing the characteristics of various components of gases in on
— load tap — changer oil. And with the analysis by examples the results prove that the higher accuracy may be obtained for
the diagnosis of the oil leakage from on — load tap — changer of transformer with the ratio method etc.

Key words: on — load tap — changer; transformer oil; acetylene; leakage

:TM406 A 11003 —6954(2012)03 —0082 — 06

60% ~80% .
(1)
C,H,/H, >2

o (50 C
0.06

)

. e (CH, .
C,H,.C,H,)

wL/L

e 82



Vol.35 No.3

35 3
2012 6 Sichuan Electric Power Technology Jun. 2012
(2) C,H,/CH,. C,H,/C,H, .
C,H,/CH,.C,H,/C,H,
Q)
(
)
; (
)
- @
2 60% ~80%
3
2.1 (
) 3
2.2 C,H,/H, (1)
( - (2)
Y(GB/T 7252 - 2001)
“ C,H,/H, >2
7 B (
)
pL/L C A
X, X, =A-B-
G,
. C X, =A-B. (3)
2.3
1: 110 kV 1.
1 ( :wL/L)
CH, C,H, C,H, C,H,
2001.7.13 3.1 0.1 0
2002.8.17 5.2 2.1 0.7 11.7
2002.8.17 147.3 127.1 14.7 897.3
A(—B) 2.1 2.0 0.7 11.7 ( ¢ )
C,H,/CH, C,H,/C,H,
5.6 5.9
6.1 7.1

* 83



35 3 Vol.35 No.3
2012 6 Sichuan Electric Power Technology Jun. 2012
2 ( s uL/L)
(o]0) co, CH, C,H, C,Hy C,H,
2005.11.24 551.3 2899.0 6.0 1.7 1.1 0
2007.7.26 2 562.6 13 819.1 18.1 8.0 3.4 26.3
2007.7.26 273.1 3249.1 1893.5 2 400. 4 134.5 24 239.2
C0.CO, N
3
C,H,/H, C,H,/H, >2 C,H,
( ) C,H,/H, >2
( ) ( )
C,H,/CH,.C,H,/C,H,
) ) ( )
C0.CO, C0.CO, CO0. CO,
1 1 o
14 WL/L -
2.4 12 4 2 a5 At ih G5 ih
10 -
s
o & |
4 4
2 4
0 -+ T
cH4 c2H4 c2Hs c2H2
1000
ATl A ih 2
800
600
. 400
200
(1) C,H,/CH,.C,H,/C,H,
i = = — T
CHa C2H4  C2H6  C2H2
(
; ‘1 CH;2 GCH;:3 GCHg;4 GCH,
(2) ( |
)  (3) 2.5 €0.CO,
(
) . C0.CO,
° C0.CO,

e84



35 3

38 Vol.35 No.3
2012 6 Sichuan Electric Power Technology Jun. 2012
0~ CO,
2: 110 kV 2o
CO.
co, .
o 30
2.6
N 4
3: 110 kV 4,
4: 35kV 5.
o (
) (1) GHy/H, | )
- (2)
C,H,/CH,~C,H,/C,H,
. : 3.5.5.3 C,H,/CH,.C,H,/
C,H, 12.8.10.1
( )
L (3) |
( 2). (4)C0.CO,
. 0. CO,
3
110 kV C
6 o
4 ( tuL/L)
H, (0(0] CO, CH, C,H, C,Hq C,H,
2004.10. 11 23.2 191.6 650.9 2.2 0.8 0.5 0
2005.11.24 33.6 551.3 2 899.0 6.0 1.7 1.1 0
2007.7.26 47.8 2 562.6 13 819.1 18.1 8.0 3.4 26.3
2007.7.26 19 967.3 273.1 3249.1 1893.5 2 400.4 134.5 24 239.2
6.3 5.0 1.4 26.3 .
( ) C
C,H,/CH, C,H,/C,H,
4.535 5.3
12.8 10. 1
: ( ):A=18.1pl/l B=6.0pl/l C=(6.0-2.2)/
13X20 =5.8pl/1 XCH4 =A-B-C=6.3pl/l .

e85



35 3 Vol.35 No.3

2012 6 Sichuan Electric Power Technology Jun. 2012
5 ( s/l
H, CO Co, CH, C,H, C,Hg C,H,
2001.6.29 0 243.9 7979.1 7.6 9.1 2.4 1.0
2002.8.21 21.8 367.1 4051.3 7.7 11.3 2.0 2.0
2003.7.8 35.3 448.1 2903.1 8.5 13.7 3.4 12.8
2003.7.8 3259.5 220.7 17 418.7 533.8 761.0 124.2 6 209.3
0.8 2.410 1.4 10.8
( ) ¢
C,H,/CH, C,H,/C,H,
13.5 4.510 8
11.6 8.2
30 pL/L
N A A °
2
e (2)
15 + N
10 - ? @
5 -
0 T T
CH4 C2H4 C2He C2H2
@
14 4 py/L
12 BT K i iy
10
8 -
g6))
o
4
AL
0 T T 1
CH4 C2H4 C2H6 C2H2
2
5 (3) N
(4)
(1) .
. C,H,/
CH,-C,H,/C,H, wl/1
? C

80 . . S . .
(€)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



35 3 Vol.35 No.3
2012 6 Sichuan Electric Power Technology Jun. 2012
2-~3 (
1 GB/T 7252 - 2001

o

S .

( 12012 -02 - 15)

R e e e e N e e e e e e e ==L U

( 57 )
3.2.2
3 L
50,
2.1
350 km
K, K, K,

/km

15 1 640 9 000 1 000

50 1 083 7 482 754

150 924 5230 386

300 400 1 190 189
4

° 350 km

10

2004:1 3.

J. 2010 5(2):15-18.

Xu Qingshan Lai L L Chen Jingen et al. Novel and
Comprehensive Countermeasures for Single Terminal Fault
Location of Transmission Lines J . Automation of Electric

Power Systems 2006 30( 15) :21 -25.

J. 2007 27
(10):78 —84.
Bo Z. Q. A New Non - communication Protection Tech—
nique for Transmission lines J . IEEE Trans. on Power
Delivery 1998 13(4) :1073 -1078.
M .
1985:121.
Y. Y. Hong Y.Y.Chen. Placement of Power Quality Mo—
nitors Using Enhanced Genetic Algorithm and Wavelet

Transform J . IET Generation Transmission & Distribu—

tion 2008 23(5) : 461 - 465.

D .
2001:16 - 17.
D . : 2009: 14.
M .
2005: 26.
(1986)
( 12012 - 04 -26)

.87



35 3 Vol. 35 No.3
2012 6 Sichuan Electric Power Technology Jun. 2012

1.

DG2028/17.45 - 115

( 610016)
DG2028/17.45 - 115

Abstract: DG2028/17.45 - [I5 type boiler made by Dongfang Boiler Manufacturing has a relatively large installed capacity in
China and it is one of the main furnaces exported to foreign countries. Through the successful experiences of the reconstruc—
tion in Chengdu Jintang Power Plant the importance and necessity for heating surface reconstruction of such furnace are dis—
cussed.

Key words: desuperheating water; heating surface; technical reconstruction; energy saving and consumption reducing
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Aar/% 30.06 34.75
Mar/ % 10. 50 8.38
Q! (kI *kg™) 17 320 17 880
q, 1% 7.358 6.97
q31% 0.023 0.07
qu!% 3.574 2.63
qs 1% 0.576 0.55
qe! % 0.314 0.30
>, /% 11.84 10.51
/% 88.16 89.49
Anl% 1.33
5
600 MW 450 MW 360 MW
A/l(teh™ 90. 02 36.98 91.4 51.68 82.07 55.07
B/(t+h™) 91.40 79.00 90. 09 73.81 70.08 54.34
A/(teh™) 34.58 15.61 21.11 14.67 12.32 19.68
B/(t+h™") 20.10 32.07 21.72 25.03 19.33 14.63
/(t+h™") 236.09 163.66  224.32 165.19 183.81 143.72
/(t*h™") 72.43 59.13 40.09
/(t*h™") 87.62 22.97 46. 86 2.46 26.74 2.47
/(t*h™") 64.65 44.4 24.26
/(t*h™) 323.71 186.63  271.18 167.65  210.55 146.19
/(teh™") 137.08 103.53 64.36
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Abstract: Thermal power projects in India more like using nickel — cadmium battery and the selection and calculation of its

associated parameters have some differences with the domestic engineering. The main differences of selection and calculation

on nickel — cadmium battery between India and China are discussed according to the design of a power plant in India which

provides a reference for the similar project.

Key words: nickel — cadmium battery; terminal battery; charging device
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. IEEE 1115(2000 )
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IEEE 1115 1.3.2  Fichtner India
1 390 Ah HBL POWER
SYSTEMS LIMITED Fichtner India IEEE 1115
1 460 Ah IEEE 1115 o
o Maximum allowable system voltage _
1.3 Cell voltage required for satisfactoy charging
1.3.1 Number of cells
04 4.1.6 “ Minimum battery voltage = Minimum cell voltage
Number of cells
1.20 V
" o4 |
04 7.1.1 2 Fichtner India o
‘ -15%U, ~ +10U,%
1.05 187 ~242 V;
"o =187 +
_ 105U, _1.05%220 _ ( 3%U,) =187 +6.6=193.6 V;
' Y L.42 1.14 V;
162. 67 163 ’
U 0, =120 -169.83 170
1.42 ~ 1.45 V., 1.4V/ ;
04 7.1.1 2 = x
=170 x1.4 =238 V<242 V.
1.05 o
95 3.4.2
1.3.3
90% 1.1 V( ) IEEE 1115
1.07 V( ) s 04
p= U 1925159 - 2004
U, 1.07 105% U,
180 - IEEE 1115
Uvin
04 4.2.4 .
U,.=87.5% U, =0.875 x220 =192.5 V; U,
; 04 o Fichtner
B.1.4 1.07 V; N,=N-N, =180 India
-163=17 .
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