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Abstract: In order to advance the construction of dispatching technical supporting system for " Large — scale Operation" , es—
tablishing the operation index assessment system which is suitable for dispatching integration and dispatching & control integra—
tion of large — scale operation, and realizing the refinement operation management and assessment are the important contents to
guarantee the safe and reliable operation of dispatching technical supporting system. Through CIM/E data interchange of grid
model based on IEC 61970, the realization of state estimation calculated by provincial dispatching center for energy manage—
ment system ( EMS) of regional dispatching center in heterogeneous system will be a good try for the reinforcement in operation

management of regional dispatching technical supporting system and the interaction between provincial and regional dispatching
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Abstract: The access of a lot of fast and large — scale wind farms to power grid has brought new challenges to the active power

dispatching and control of the grid. According to the current situation of the wind power development in Xinjiang Power Grid,

the research and discussion of active power control system for wind power are carried out. Through the analysis of similar con—

trol system in China and combining with the actual situation of Xinjiang Power Grid, the construction program ideas for wind

power control system of Xinjiang grid are put forward, and this technical scheme is verified in the fast and accurate control of

active power through the practices in wind farms at the same time. It provides the technical support to ensure the grid security

and stability on the basis of the maximum acceptance of wind power resources, and gives the reference for the construction of

similar systems.

Key words: automatic generation control ( AGC) ; wind power; active power control; maximum generating capacity
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Abstract: With the access of wind farms, in order to reduce the impact of fault on the wind farm and system, at present, the
line will be directly removed when there is fault in the link line. When the system has a single — phase fault, if it is an instan—
taneous fault, the reclosing will be adopted to effectively improve the security and stability of wind farms and the utilization of
wind energy. Through the single — phase instantaneous earth fault occurring between wind farms of the different types and dif—
ferent capacities and the link line of system, the system characteristics after adopting the single — phase reclosing are analyzed,
the regular pattern is found out, which has been verified by the simulation of power system analysis software package

( PSASP) . It provides a technical reference for the link line of wind farms with different capacities and different wind turbines

Vol. 35,No. 5
Oct. ,2012

to adopt the reclosing, and also provides a reference for the accident analysis during the fault of wind farms.

Key words: single — phase fault; link line; single — phase reclosing; simulation of PSASP
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Abstract: As the interface to the microgrid system, the control technology of grid — connected inverter is one of the key prob—
lems of the microgrid. As an autonomous system, the microgrid can be operated in islanded mode, in order to meet the re—
quirements for system voltage and frequency during load change, some relevant control strategies for the power source in the
microgrid should be studied. The power transmission features of the inverter interface of each power source under different im—
pedance characteristics are analyzed when the microgrid is in island operation, and then the corresponding droop control strate—
gles are given. A virtual power droop control strategy based on coordinate rotational transformation can handle the power decou—
pling, and it is closer to the engineering practice. The quasi — power variables are defined by the linear combination and a
quasi — power droop control strategy is proposed. At the same time, a power controller based on the virtual power method and
the quasi — power method is designed. At last, the disadvantages of the droop control strategy are given, and the problems
which need further study are put forward.

Key words: island mode; droop control; virtual power; quasi — power; power controller
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Abstract: STATCOM ( static synchronous compensator) has many control strategies, and the most widely used in engineering

practice is the conventional PI control which has many shortcomings, especially the more difficult parameter tuning. Therefore,

double closed — loop decoupling controller based on internal model is designed for STATCOM, whose current loop adopts the

feed — forward decoupling control strategy. The principle is simple and the physical concept is clear, whats more, it can a—

chieve good results. In the end, the good performance of this control method is verified by the experiments.

Key words: static synchronous compensator; feed — forward decoupling; internal model control
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Abstract: Its difficult to forecast the load because of the considerable load fluctuation of Chengdu Power Grid in summer. How
to enhance the accuracy of daily load forecasting becomes a vital task which is urgent to be solved for dispatching departments.
In order to effectively enhance the accuracy of daily load forecasting, the daily load characteristics of Chengdu Power Grid are
studied. Drawing lessons from per unit theory of power system analysis, the daily load curve is resolved into per unit load
curve and peak load. Aiming at their variation characteristics and influence factors, the methods of self — adaptive exponential
smoothing and radial basis function ( RBF) neural network are introduced respectively to match with them, which provides the
effective solution to enhance the accuracy of load forecasting. The practical example shows that the proposed method can obtain
an ideal predictive result and can provide the decision — making basis of load forecasting for dispatching departments.

Key words: load forecasting; per unit curve; self — adaptive exponential smoothing; radial basis function ( RBF) neural net—
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Abstract: In order to solve the problem about generation scheduling and operation optimization of wind — pumped storage hy—
brid power system in electricity market, the uncertainty of wind farm output and electricity price is solved by scenario analysis
on the basis of wind power prediction error model and electricity price model. Then the operation optimization process is trans—
lated to a two — stage problem about generation scheduling and operation adjustment. Firstly, the resonable generation schedule

is calculated, then the operation adjustment based on the schedule is implemented, which can incease the revenue of genera—

Vol. 35,No. 5
Oct. ,2012

tion companies. The effectiveness of the proposed method is validated by studying a specified case at last.

Key words: wind generation; pumped storage power plant; scenario analysis; generation scheduling
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Abstract: A simple and practical configuration method for automatic throw — in device of standby power supply in the logistic

dispatcher training simulator ( DTS) is presented, which can deal with the incorrect action of automatic throw — in device in

the logistic DTS.

Key words: automatic throw — in device of standby power supply; dispatcher training simulator ( DTS) ; configuration
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Abstract: From the protection defects in main transformer of some manufacturer during the acceptance inspection of a new sub—

station by the staff in charge of secondary equipment in Zhongshan Power Supply Bureau, the action logic of zero sequence
overcurrent protection for main transformer is analyzed, and the solutions are proposed too.
Key words: power system; main transformer protection; flaw; solution

NERERERD: A XE4HES:1003 —6954(2012) 05 —0037 - 01
_I_ 220kV
0 5l 7
.TAH ROO/LCE] 7 [61)
2010 4F, il i A Jsy vk N B TE L 220 kV 3
Rt T R ) S TR A R B R oy TAM
P R AR e TA 1 O ik _I
Jrif PSS TA Fh, BIFE TA mERFe L Jih
AR T 0. 5 (505 HL RS G 8 47 4 7 i J;_'”“"“" ke
e 1% 220 kV 7% By vl iy FE A JF & TA B 800/1, o =
FEQITFOE TA 2 40071, 55 AU K2 b P A i o | EEEREFAASREPRRERERER
B TA e Kk HAEHL 600/1, FRIEMITF ¢ TA AU FY 27 HL I Al i ok 8 i 7 15 8 O I O¢ TA 19 | 7™
FLI A TR RS TA 19 0. 25 4%, (A L 7E 32 Bk el S TA LR, BEAREEFE T PR TA
B s 2 1B B PP R A 2 e — Uk R R T 4 e LR 7 1) s[RI A T ORAIE 5 1) oo 14 8 R Ag0vE R T iR A0 )
TR INERED . MRS KR A8 ey ), 7 5 I i s A B e (B Y 0.5 4%
Ja & PRY O] BEFE B, DI R HL & 4 iE A T . QAN T7 1) (7 2 i AR, — ) S5 i (L
®1 ITEESEMINHEM TA TR 27 FL R P A TA BB
JFETAEN bk TA S Hrpatn k.
T A 800/1 600/1
A A 2400/1 600/1
2 JRHE Y

Y7 T i PR B 0 (B P b P A TA SR
FEAEI , AP Ay B0A 25 B8 31 P Pk o TA 55506 Rz
BT P A O AT

TFR TA B A —BU R Bl . 9% P77 1) 1 i f
AR 31 oL Y0 SR P R P TA SRAE IR, AR %
REMFIE TA 22 R T 2 AF i ikl TA A2 Ui,
Q77 1) B 2 P aed L PR, A0 T 1o 9 2%
RIS OG TA /Y B =2y s , DR (ELAY

S RECE T DU R AR A A B E K X
T1% 220 kV AEH G AR R4S MR TA 28

2 400, HPE 5 TA 75 [E Sy 600, s 777 H 28 e — 1k

(F4#% 91 W)

e 37 e



535 505 )
2012 4210 H

Ml AR

Sichuan Electric Power Technology

Vol. 35,No. 5
Oct. ,2012

A ARSI I BEA S R E A o X T et Uiy
e VR BE T REXST AT G ) AL, X FAE G 9 R RR
Wit g ] BB A2 2 U AR LA T B0 T A it i
TGO, S 4 AR 1B AT

4 45 if

BLK SR EEA LI & T 50 A 2E 118 3L
IR PR/ BB AT AT R R R o X T
FE [0 5 4 TP, DR A A A v [T i 51 A i i
LU AT R TF Ok R s W 5 R , B o
L2 A T A T e AN A S B SR BT B T L U
B2 Fh 4 2 A RS LA L . ARl 2 s 1T
2255, BLK LA A A2 7 P ™ F At S S RS I, 45 1]
JEIIPRAGER] 100% - FE N B9 2 P KA AE
PR A RIEAFRABHE . BARFENU K ELE
/N (HXTE R TARDIN 4 5 A B A B Y

e B EAL, S — B B, I R LR ™
. EMRBYET S AR 2, R T IoikE
Frfi iR s, R A7 RO I i F A £ 2 U1
T2 AR JF AR PR E R AN B B A% 2y, R IR
XA AOATLBR el , 2E— 25 i v SR LA 12 1T
CIE

S 3k

(1] XIEZE. WG RN BT SR ] #L
L T AR AR ,2004( 10) : 64 —66.

fEEBAN:

X %A (1980) , B, LEM L, B H TRF,ANFRH Z
Yia A7 T4E;

HHEAR(1979) B, TFME, v THEF, AFLHZ
FAR) TAE;

¥ AE(1986) 4, AA, I TAZIT AT S A LhiE
A7 (Y5 HEA: 2012 - 05 - 07)

(E#% 37 )
FL IR TR B (I P i AR A SRS 5

KRN (NS

BEXTI%Z 220 KV AZHL S A SEBRE AL, R SR
% FILFE 3, 4R AT g 5
2.1 FEI1

K& P I R 1 i PR B8 2 Py L R e A e A
PR P RSO BOT LR - 207 /AU 5
TEEI H AU A 4

207 SR LU R R T B R G EE b
FEMZ T Besh VB R e 4% 7 5 %E {H i “0 7 BCA
U, L T Besh A v e (B A
JEMITT & TA f9 ZUR(ERE 5E s 1B 30k b T %
R T B i (B B2 00T U , PRy
AT
2.2 HE2

THEARAFRR P, K 2 17 7 1) S AR 4P H 7 1
FH AL E 2 0. 04 45158 TA RYRUE (L, %77 %
AN JEUE (I AN RO A FE 2k

277 5] LAAE B Ay R Ay A PR AR
P38 53 BAE LT R R R AL CPUL
FCOR &) B R R IR 7 7 1 R

BRI 0 (EORS BE AN [ M A S 32 4 T+
T2 FIES R T X B 56 R B E) R 2 ~ 3 h
2.3 FZE3

PRAE T TA AR L sl T R G TA 1
AL AEFFOG TA ZE R R F v sl TA B HE 2 £519
TEOLT PRI IIAE T DA AT AT b 3L, {505 4 B
Je B TA 5 PE R 5 (B BV AT gk ke s ) R

27 R UUTE B 8 vk A TA 1972 sl
HEAMIF G TA (978 Ll 22 BRIH L 5 19 TA AR 3 e
Ty 7 T ad e (8 IR I8 0 UE &y mlad i 1
BRI (EAG BE: IRUETC IR , P dr ke B 0] AR
ANIBAT;

L H R R N & 7850 2% 0, TR Sk T
2. Wiz B ATHL LT, TAER/N, B[H]
i, R TR 1T HAS 2 A A A I

3 45 1B

AT (1) F2 78 He AR PRI AR AR R I L PN L P
BT A 0 S e K B0 )T AR A HL I ) 2
EREAGEIEFELENE L.

A BRI B9 Ko o6 A B R A THE B
WK S B R pAfr 5 TR 3 275 7 o

( WeF5 B #A: 2012 - 05 - 25)
«0] -



535 505 )
2012 4210 H

Ml AR

Sichuan Electric Power Technology

Vol. 35,No. 5
Oct. ,2012

AT 110 kV N R 28 B BEZR OR3P

g #M
(BEBAERDR, U ZERB4E 617067)

W OE AR ALK LI 110 KV AFEE, £ R LIRS T h I EA FEIRAARAT T RS, R
B B A 110 kV S EAR P ah 3 Ko A A AR B L 69 T M R RIBAT AR, AR B 6 TR K AN,
KR APEL: REAOR P i nTaE: f ) RGERRE

Abstract: All kinds of objective problems about 110 kV substation with internal bridge connection without the special bus — bar
protection in the actual operation of power grid are analyzed, and a strategy of utilizing a special bus — bar protection for 110

kV substation with internal bridge connection is proposed. The reliability of power supply, flexibility of operating mode and

stability of the grid can be enhanced due to this strategy, and a high practical value for engineering can be realized.

Key words: internal bridge connection; bus — bar protection; reliability of power supply; power system stability
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Abstract: In order to study the impact of wind power integration on the existing electric energy metering devices, the working
mechanism of the frequency converter in rotor side of double — fed motor is analyzed, and the harmonic components of the out—
put voltage of the inverter are given. On this basis, according to the working mechanism of the existing electric energy metering
devices, the principle of how the harmonics affecting electric energy metering is also described, and it is demonstrated that the

wind power integration will lead to a great impact on the accuracy and fairness of electric energy metering. At last, some im—

Vol. 35,No. 5
Oct. ,2012

provements of electric energy metering in the new circumstances are put forward.

Key words: wind power; double — fed motor; harmonic; electric energy metering
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ST R BT R BT M 10 kV 2R 5328 B s A p R o

KRR, BER
(TEBETRMITEARAFR LR T 510000)
W OE AR MK 10 KV REXBGEREL, REHAETAEELFRFXG MK 10 KV REHE 834
X, B R THLEFRFX EBRERY FRIEHNER PLCIZH B, TR _ZE BN RV T b sbh &£k
W gE M E . A B R T AR R IE TS F ik, S BRAET MR F K AT AT R B ST
MXAATRE, BREAVRZEBIE A DA ES) MEF, L) RE LA B RATR.
KR ik [ bk B REIT G ek
Abstract: Based on the actual situation of 10 kV overhead line in Guangzhou, the new automation mode for 10 kV overhead
feeder in Guangzhou based on two kinds of pole — mounted smart switches is proposed. It uses the pole — mounted smart
switch, line equipment protection, intelligent controller and PLC controller, which can realize the functions such as the sec—
ondary remote monitoring, decreasing the tripping times of outlet switch in substation, reducing the range of power interrup—
tion, isolating the fault automatically, recovering the normal power supply for the non — trouble area quickly etc. The pilot for
the new automation mode of feeders is carried out in different areas of Guangzhou by stages. The results show that the new au—
tomation mode for 10 kV overhead feeder is suitable for the actual situation of Guangzhou, which will have a wide application
in Guangdong area.
Key words: feeder; automation; smart switch; line protection; application
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Abstract: With the construction of smart grid, a large number of intelligent watthour meters have been spreaded and used in
China. Moreover, the acquisition of the huge electric energy data of the end — users becomes an important foundation of the
construction of smart grid. In order to improve the efficiency of the data qequisition, firstly, the traditional electric energy data
acquisition systems are compared and analyzed to find out their shortages. Then, the working principle and development situa—
tion of the optical fiber communication are introduced briefly. At last, as viewed from the shortages of the current electric ener—

gy data acquisition system, the feasibility of EPON technology is analyzed. The above theoretical analysis is a good guidance
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for the future application of power optical fiber.
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Abstract: The application object for original methods of calculating the correction coefficient and the recover from electricity
quantity are primarily mechanical induction watthour meter while dealing with the metrological fault in power enterprise. With
the wide application of multi — functional electronic watthour meter, because of the differences of internal structural principle in
voltage circuit, the influence on metering after loss of voltage quite differs from the induction watthour meter. The operating
condition of three — wire three — phase multi — functional electronic watthour meter under different loss of voltage and the meth—
od how to calculating correctly K value of active/reactive recover from electricity quantity are summarized through the working
experiences for many years.

Key words: three — wire three — phase multifunction watthour meter; calculation of recover from electricity quantity; loss — of
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Abstract: A fault current limiter based on integrated gate commutated thyristors ( IGCT) and solid — state power electronic

switches is proposed, which consists of components such as inductors and IGCT. It is in series with the circuit without energy

loss on the whole in the normal state, while in the fault state, it controls the amplitude of short — circuit current. By PSCAD

simulation analysis and field test, its good performance of current limiting is proved, which can be used as the effective protec—

tion equipment in power system.
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Abstract: With the fast development and expansion of Sichuan Power Grid, the former regular maintenance of electrical equip—
ment adopted by Sichuan Electric Power Corporation can not meet the demand of power grid. Condition — based maintenance
( CBM) , which directs the maintenance work according to the evaluations of equipment condition, is an important strategy for
the current maintenance problem and can guarantee the safety and stability of equipment. Since 2008, a series of technical
standards and regulations have been stipulated; considering the safety and stability of Sichuan Power Grid, a CBM structure
has been established ranging from the management, technology, reference and information collection, implementation, safe—
guard etc. Meanwhile, the Sichuan Electric Power Corporation promotes the CBM positively and all power bureaus have estab—
lished the CBM system, which combines with the current management system and CBM, and guarantees the promotion of CBM
in Sichuan province in a scientific way.

Key words: condition — based maintenance; Sichuan Power Grid; architecture construction; live detection; assistant decision
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Abstract: The main subject is to discuss how to apply the fine management to the fixed assets of power supply enterprises so
that to achieve their fundamental aim, that is, supplying power safely, and their enterprise goal, that is, profit maximization.
The research thought is to find out the technical factors and the cost factors that affect the normal operation of the life circle of
the fixed assets in power supply enterprises by following the life circle of purchase, running, maintenance and retirement of the
fixed assets, and to launch a full set of fine management measures for fixed assets according to the fine management theories.
And then, taking the most important fixedl assets of power supply enterprises — the transformation equipment as an example,
its technical parameters are analyzed by using regression analysis as well as its costs by using factor analysis, so that the im—

portant factors influencing the running of fixed assets are found out, and the leading role of condition — based maintenance is

defined during the maintenance of fixed assets.

Key words: fixed assets; life circle; fine management; regression analysis; performance assessment
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Abstract: The present situation and the latest progress of condition assessment technology for transformer are presented. Several
representative condition assessment methods for transformer are provided. The assessment process, the merits and demerits of
each assessment method are analyzed. The existing problems and difficulties in condition assessment technology of transformer

are pointed out. The research orientation and development trend of condition assessment technology for transformer are presen—

ted. The analysis results show that the effective condition assessment method is an indispensable part of power system, if condi—
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tion — based maintenance will come true.

Key words: transformer; condition assessment; artificial intelligence; data mining; condition — based maintenance
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Abstract: The ZF11 —=252( L) type circuit breaker manufactured by Pinggao company in Henan province has been run for years

in 220 kV system which is controlled by 500 kV Maoxian Substation, its design of control circuit wiring follows the criterion of its

producer. According to the actual wiring in the field and the documentations provided by the company, the existing potential

safety hazards are analyzed. An improvement scheme and the matters needing attention during the operation are put forward,

which will be helpful for the safe operation of substations.

Key words: ZF11 —252( L) type circuit breaker; control circuit; security analysis
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Abstract: Owing to the limitation of space corridor and construction cost, the construction of newly — built high — speed railway
needs to put the 10 kV power supply cable, communication cable and signal cable in one cable pit. These cables are very
close to each other and run parallel to others for a long distance. They are in the same electromagnetic environment and closely
connecting with each other through a great variety of electromagnetic coupling ways. By the theoretical analysis and using elec—

tromagnetic transient program ( EMTP) , the influence of asymmetrical ground fault in power cable of high — speed railway on

the communication cable and signal cable is analyzed.

Key words: cable; electromagnetic coupling; asymmetrical ground fault
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Abstract: The characteristics of earthing impedance of poles and towers in transmission line under surge current are discussed.

Three kinds of influencing factors for inductive component of impulse earthing impedance are selected for chart analysis. Final—

ly, the laboratory simulation experiment and the field test for earthing electrode of some poles and towers in transmission line in

Jiangcheng of Bazhong are carried out with spectral method based on impulse earthing method, and the ideal measurement re—

sults are obtained. The practice shows that the proposed method has the guidance significance for the future measurement of

earthing impedance.

Key words: tower earthing; measuring device; impulse earthing impedance; frequency domain
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Abstract: Aiming at the tripping fault of spring energy — storage air switch in circuit breaker manufactured by ABB, after the

disassembled scroll - type spring operating mechanism of circuit breaker is analyzed, the mechanical reasons for the fault are

found out and some corresponding improving measures are put forward.

Key words: circuit breaker; spring energy — storage; operating mechanism
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Abstract: Through the transformation of lower pad block structure of steam turbine bearing bush, it is pointed out that it only
needs the increase and decrease of the shim block under the bearing bush during alignment of steam turbine rotor without
scraping and grinding pad block. The proposed method can reduce the labor intensity when repairing and shorten the mainte—
nance period.

Key words: bearing bush; tilting pad block; hardness; swinging
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