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(1. 410021; 2. 830047,
3 830002)
PSASP o -

Abstract: Live loop closing in power grid is a vital way to improve the reliability of power distribution and ensure the quality of
power supply. The advantages and disadvantages of the pure electromechanical transient simulation and the pure electromag—
netic transient simulation are analyzed. The network equivalent method and the implementation process of interface technology
suitable for electromechanical and electromagnetic transient hybrid simulation are studied and proposed. On this basis the de—
sign ideas about simulation system of loop closing in power grid are put forward based on the PSASP platform. The system utili—
zes electromechanical — electromagnetic hybrid simulation to judge the condition of loop closing which can not only reflect the
electromagnetic transient state process but also can highly precisely simulate the large — scale system without equivalence.

Key words: loop closing in power grid; solution; hybrid simulation
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( 830047)

o PSCAD/EMTDC

DFIG °

; PSCAD ; ;
Abstract: The mathematical model of doubly — fed induction generator ( DFIG) is analyzed and derived. The common grid in—
tegration methods are also analyzed and compared. The soft grid — connection model of DFIG is established in the PSCAD/
EMTDC environment. The impulse current generated at the generator side and the grid side is simulated when there is genera—
tor fault and the change of wind velocity which proves that the proposed mode can well suppress the impact of impulse current
on the big grid when DFIG is connected to the big grid.

Key words: doubly — fed induction generator ( DFIG) ; PSCAD simulation; soft grid — connection; impulse current

:TM714 CA 11003 -6954(2013) 01 - 0007 —05
Uy = Ustin( Wyl +6M) ( 1)
0
tg | ’ ty i i,
ke
. b T3
EH] sabl D

25 GW. ( doubly — fed in— 1
duction generator DFIG) ug = Ugsin( wgt +8y) (2)

- _ 0

’ ’ Ug =Uy —Ug (3)
1
PSCAD/EMTDC DFIG 1) Uy =Us;
DFIG 2) wy = oy
] 3) 5=0°,
1.2
1 1.2.1
1.1 0
2
6 ~8
1 o
3 o
. (51010105064 2011211A016 1.2.2
BS100122)



36 1 Vol.36 No.1
2013 2 Sichuan Electric Power Technology Feb. 2013
DFIG o DFIG
PWM
. DFIG
200 kW 2.1
’ d, q. 0
3
1.2.3 . %0°
DFIG ’
i d Ed)] _’Urd‘] [I/To _S”Ed]
d T 7 p
. t E, U, s 1/T, E,
0 x —x11 1,
o T | (4)
o olx —x I,
A Ed/ Uy T -x 1,
~ R P il S
E(’ USI[ x rS IA'(I
E, \E, DFIG d, q,
U, U, ;
T, S VX
1.2.4 Pa L
I, ;UU,,
; rs o
N U g =pl!/ds W, dlqs - Rsids D
4 uqs =p¢lqs + wl"//ds - Rsiqx % ( 6)
o 0
u(f = ar _a)S qr +Rrilf
1.2.5 o =Py eyt R g
HVDC uqr :pl!/(p + wsl!/dr + er’qr D
dlds =~ Lsid.s + Lmidr I:l
o= =L+ L, H
( wr . s7qs . q 0 (7)
1 . 5 ~ 2 ) l!/dr = Lrldr - Lmld.s H
. W, =Li, ~L,i,
4
po,=(T,-T)7] 0
(VSC) . 3 0
T,=3N,L, (1,4 —i.,) O
2 [ 1
2 PSCAD/EMTDC ~ DFIG E
W, =sw, =w, —, 0
df, H
PSCAD / EMTDC VSC de = 0



Vol.36 No.1

2013 2 Sichuan Electric Power Technology Feb. 2013
NG AN AN N
LW W, N, IGBT T SPWM
N v T,
P J . T,
: NP ; 0, ) o 3 idref  id - iq
6 o
2.2 2.4 (VSC)
o PSCAD VsC 4.
] Q% 1D m:il _ - o
s Titoe 4 e ;l;. -
' s Tasael ek
5 T%)‘ : 'AL_C:"_L' - o et A ﬁ q@ @ 2 -
[ T c:.m “— Rﬁr Ry 3 - J‘u
@ s /T 3
Ly o a
N —— 1
, K- Tmshl&a . G% X pe— o Veb
dhimly o e N [
Y s R T ‘
T _“rc |
2 PSCAD u{]@ ﬁ ﬁ
Ry R ‘ R ‘
theta 4 VSC
Stal Rotl Rotl 4 VSC
° . VSC SPWM
PWM 8
o 5 o
2.3 K
il v d
Ea
s [ I
E— i alfa \Ihﬁ!f_\‘ M -—M E’& l’:
@ BTr:nk;érm / X \'J:;mag
3 . beta \.bé‘)BYﬂ’\ p p%\ Shiis
\.taj'g " % e Ph
5 SPWM
1)
PLL
3 PSCAD PLL
o 6
“mr ”» “Shft ”»
o dq RefRon  RefRoff IGBT
180°,

o



(10)
A%z)\ o ogg"g'soff (11)
A=W, * R/Vy V, A
i 10 kV DFIG
1 o
1) 0.2s
X 8a.b.c.

36 1 Vol.36 No.1
2013 2 Sichuan Electric Power Technology Feb. 2013
2) 2) 0.5s 12 m/s 20 m/s
8d\e\fo
360 1 DFIG !
o TrgRon 0 90 270 360
01 -10 ; TrgRoff
0 90 270 360 0 -110 1 MW 0.9 MW  0.69 kV 12 m/s
9
° 1
e
win == T .
| B [~
Wiy 4.2 0.005 4 0.1 0.006 07 0.12
R p. u. p. u. p. u. p- u. p. u.
I 4 P 8a 0.2 s
o—3
3 il VSC
] s
o SC
6
VSC 0.2s
[ e —E; o 0.5s 12 m/s 20 m/s
Y w, E- arcl,l____;_ ‘
2w MU r_n,,_,[ﬁ;,, sy = ‘ 8
3w _) Trgfton o 8d 8f
fclp[ I (
== =
3 7 )
Tftor R
7 Mih: Gmaths :
3 r '-lr-" PRIV
\‘ fin [T I
h 'W AR
9 Q30 0 as0
p=0.5C sm*R +p-VS} (9) a B L B il Wik T
1% ; R ; Vw ; Cp T 500, medr e il
c, e Ay i
050 VA e A e
c, A B - omf” i
o -1.0
Cp =0.22 - ( 116/)‘; -0. 46 _5) * eXp( -12. SAz) ‘thu 02 040 0@ 0® 10

b JE L U O e 3005 B T

Main :Genhs

AR

(\r l P \-Ll L'\JLL"

o R R S O I B



36 1 Vol.36 No. 1
2013 2 Sichuan Electric Power Technology Feb. 2013
Mah :Grads
80, ™2 !
60
40 .
:.; y M’ m L f T‘F \ {f"lfl d Gordon Lightbody.
T 20" ’M l J . 2005 25(12) :27 -32.
-40
- M .
-80

om 0.0 az0 030 LE aso a0 0™ 0L a90 1.00

d AL b 0l G O BB TR

Mah :Gmds

i

0.10 Q20 030 Q4 as0 Q80 0.0 [1F: ) aso 1.00

e K AR AL 1 T

?
g

fDFIG & MUK %9 12 nvs F1 20m/s B d B #6556 SRl O I 378

8 PSCAD

PSCAD
VSC

VsC

2005.

Tamura ] Ueno M. Transient Stability Simulation of Power

System Including Wind Generator by PSCAD/ EMTDC
J .IEEE Porto Power 2001( 14) : 10 - 13.

J. 2010 34( 10) :26 -
31.
PSCAD/ EMTDC
J .
2007 31(17) :30 - 35.
Anayalara O. acha E. Modeling and Analysis of Custom
Power Systems by PSCAD/EMTDC J . IEEE Trans.
Power Delivery 2002 17( 1) : 266 —272.
PSCAD_EMTDC

D. 2005.
PWM
D. 2004.
PSCAD
D. 2007.
PSCAD
J. 2008 26(2) : 15 - 19.
I 2004 24(6):
100 - 105.
(1987)
(1959)
5
(1964)
( 22012 - 10 - 09)

R e e = e ) e e e L U

o 11 ¢



36 1 Vol. 36 No. 1

2013 2 Sichuan Electric Power Technology Feb. 2013
Crowbar
( 830047)
( LVRT) ( DFIG)

DFIG  LVRT o Crowbar DFIG  LVRT Crowbar
Crowbar Crowbar Crowbar

Crowbar LVRT o

: Crowbar : Crowbar :

Abstract: A certain low voltage ride through capability ( LVRT) of wind turbine is required by power grid in particular the
doubly - fed wind turbine ( DFIG) is widely used in the grid so studying LVRT of DFIG is particularly important. The crow—
bar protection circuit is adopted to improve LVRT of DFIG including the crowbar protection of rotor side and the crowbar pro—
tection of DC side. How to select the reasonable size of crowbar protective resistor is analyzed briefly and the selection of
switching time for crowbar circuit is described in detail so on this basis selecting the crowbar protection can greatly improve
the function of LVRT.

Key words: low voltage ride through ( LVRT) ; crowbar protection of rotor side; crowbar protection of DC side; protective re—

sistor; switching time
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Abstract: In order to forecast the output power of wind turbines more accurately a wind power forecasting method based on the

neural network is presented. The present situation of wind power forecasting and the relevant standards are introduced. Based

on the consideration for the low accuracy and qualification rate of the general forecasting methods the BP neural network is a—

dopted to optimize it. The calculation data and simulation results show that the prediction data after the optimization are more

accurate and qualified and it is helpful for the output prediction of wind power.

Key words: wind power generation; power forecasting; neural network; optimization; Matlab; simulation
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Abstract: By adopting the calculation formulae proposed by Teshmont Co. and Kimbark. E. W and comparing their economi—
cal efficiency the voltage class of HVDC transmission project from Xinjiang to Sichuan is determined to be +1 100 kV. Using
the formula of economic current density and considering the restrains of corona electromagnetic environment and audible
noise the cross — section of conductor is determined too. The economical efficiency of the adopted conductor is analyzed the
sensitivity analysis of the different line length on — grid power tariffs and calculation period change is carried out so the cross
— section of conductor is recommended to be 8 x 1 000 mnr.

Key words: HVDC transmission project from Xinjiang to Sichuan; voltage class; conductor cross — section; economical effi—
ciency
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Abstract: HVDC transmission project from Xinjiang to Sichuan is the best way to solve the problems of power supply in Si-—
chuan. Based on the guarantee of power consumption requirements in dry season in Sichuan the effects of HVDC transmission
project from Xinjiang to Sichuan on reducing water resources waste in rain season and improving economic performance of de—
livering hydroelectricity outward from Sichuan are analyzed. Furthermore according to the power flows inside Sichuan the op—
timal range for the sites of HVDC conversion station in Sichuan is proposed.

Key words: HVDC transmission project from Xinjiang to Sichuan; power supply; hydro — thermal electricity exchange; loca—

tion analysis of HVDC conversion station
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OMS

1 2 2
(1. 610041;
2. ( ) 100192)
REE (Java2 ) Web B/S
o ( operation management system OMS)
DL/T 623 -2010 »

; ; ; ; ( OMS)
Abstract: According to the requirements of protective relaying information management and statistical analysis in electric power
companies combined with the development trend of power grid and relay protection technology as well as the major character—
istics of relay protection a data management and statistical analysis system of B/S structure for protective relaying life — cycle
information is proposed and implemented with comprehensive schemes of J2EE ( Java 2 platform enterprise edition) platform
and Web service. As a useful major tool it is based on the unified platform of dispatching operation management system
( OMS)  which is in accordance with the data specification format of DL/T 623 —2010 " Evaluation Rules of Protective Equip—

ment and Power System Stability Control Devices" .

Key words: power system; protective relaying; life — cycle information; statistical analysis; dispatching operation management

system ( OMS)
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(1. 830047
2. 835000; 3. 830002)

Abstract: The load characteristics of the electrified railway in Xinjiang are analyzed and the operating organization rules of e—
lectrified railway in Xinjiang are summed up. The impact of electrified railway on the regional power grid is studied which cau—
ses some problems in the load forecasting accuracy of regional power grid voltage regulation and control voltage quality of
power supply line etc. and the relevant countermeasures are proposed which has a guiding significance for load forecasting of
electrified railway voltage regulation operation control and harmonic suppression etc.

Key words: electrified railway; traction substation; load characteristics
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(1. 625000;
2. 427000)

Abstract: Wind energy and solar energy are the renewable clean energy. Because of their uncertainty there will be some fluc—
tuations when accessing into the grid. The wind energy and solar energy have a natural complementarity and then combined
with the battery energy storage the output of their power can be smooth and the fluctuations can be reduced. The optimal con—
figurations of the wind power generation photovoltaic power generation and battery energy storage are studied taking the mini—
mum loss of wind power casting and the minimum loss of light casting as the objective. Firstly aiming at the wind velocity data
and solar radiation data the wind velocity model is established and the solar radiation of the established PV array tilted surface
is calculated. Using the power output characteristics of wind turbine and the output characteristics of photovoltaic array the
relationship expressions between wind power generation photovoltaic power generation wind velocity and solar radiation on
tilted surface are obtained. Finally the optimization model with uncertain parameters is established. Taking wind velocity data
and solar radiation data of a region for example a hybrid wind/PV /energy storage system is built and the optimal capacity con—
figuration for the various parts of the system is calculated according to the optimization model.

Key words: hybrid wind/PV /energy storage system; optimization design; capacity configuration; two — parameter Weibull dis—

tribution
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(1. 830008; 2. 830002)

Abstract: With the development construction and integration of large — scale wind farms and combined with the existing run—
ning problems after the integration of large — scale wind farms the integration methods of large — scale wind farms when con—
necting to the grid are analyzed and discussed. The operating characteristics of fan the influence of wind farms after the inte—
gration on power grid and the influence of faulted power grid on wind farms are discussed. By comparing the advantages and
disadvantages of AC transmission system with flexible light DC transmission system the power system stability the transmis—
sion reliability and the influence of failure on the fan the relevant recommendations for the ways when the large — scale wind
farms connecting to the grid are proposed which provides a reference for the development of clean energy the safe and stable
integration operation of large — scale wind farms and the reduction of system influence as well as the design of wind power in—
tegration system.

Key words: grid integration; AC transmission; flexible HVDC light transmission; stability
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Abstract: With a lot of photovoltaic ( PV) power stations connecting to the grid and the increasing proportion of PV power gen—
eration capacity in the system the influence of PV power generation on the system is also increasing. Although PV power sta—
tions connected to the grid have changed the planning and spare capacity of power system they also have aroused some diffi—
culties for dispatching. PV power generation has made a certain contribution to the reliability of power system and how to
measure the capacity credit of PV power generation is one of the key issues which must be resolved by power system planning
and the evaluation of PV power generation. According to the definition of the capacity credit of PV power generation several
kinds of assessment methods for the capacity credit of PV power generation are given. By analyzing the capacity credit of PV
power generation with different gravity and different load characteristics the determinants of the capacity credit of PV power
generation are obtained which has a certain guiding significance for the dispatching of PV power stations connecting to the
grid. What’s more it can provide the government departments and the power operational planning departments with the scien—
tific basis to formulate the relevant policies which will be of great value to the theory and engineering practice.

Key words: photovoltaic power generation; capacity credit; reliability; reserve capacity
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UPFC UPFC
UPFC ;

Abstract: The working mechanism of single machine infinite bus system with unified power flow controller ( UPFC) is ana—
lyzed. The UPFC could be equivalent to a controllable parallel current source and a controllable series voltage source. A seven
— order nonlinear mathematic model of the single machine infinite bus system with UPFC is established which includes the
generator excitation system and the steam valve adjustment system. The theory of inverse system is used to decouple and line—
arize the nonlinear model. Then the variable structure control theory due to its strong robustness is used to design the control—-
ler for the decoupled model. The final computer simulation results verify the correctness of the model and the superiority of the
control strategy in power system stability.

Key words: unified power flow controller; decoupling of inverse system; variable structure control; single machine infinite bus

system
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1SVM

o IEEE -30

1 ’ ’

(SVC)

Abstract: SVM is a new method with excellent pattern recognition properties in data mining which has the advantages of fast

learning global optimum and high generalization. Firstly support vector machine regression is utilized to establish the identi—

fication model for the telemetric bad data which compares the differences between the predicted values and the measured val—

ues before state estimation. Then the obtained standard residuals after state estimation are used as the input of SVC classifica—

tion and the topology error is identified based on the characteristics of these residuals. The efficiency of the proposed method

is proven by the simulation analysis of IEEE —30 bus model thus the efficiency and the percent of pass of the existing state

estimators can be highly improved.

Key words: bad data; power system state estimation; detection and identification; support vector machine
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Abstract: Because the annual load includes some steady increasing trend components and some stochastic components it is
difficult for a single medium and long term load forecasting model to achieve the desired forecasting accuracy while the combi—
nation model can realize the optimal combination for the different forecasting models and can synthetically utilize the forecasting
information of every model so the time series variable weight combinational forecasting model based on support vector machine
is proposed which can realize structural risk minimization of the combination forecasting model instead of the traditional experi—
ence risk minimization. At the same time aiming at the shortcomings of the former load forecasting model which usually just
realizes the point forecasting the interval combination forecasting model of medium and long term load is established based on
interval parameter estimation theory which can solve the problem of the former forecasting model without the range of precision
and develop the traditional forecasting model of medium and long term load. Finally this model is utilized to the practical load
forecasting and the validity and reliability are verified.

Key words: load forecasting, support vector machine; structural risk minimization; interval combination forecasting model;

interval value
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610051)

Abstract: Smart substation realizes automatically the basic functions of information acquisition measurement control protec—

tion metering and monitoring for the secondary system taking the total — station information digitization communication plat—

form networking and information sharing standardization as the basic requirements. The secondary system of smart substation is

mainly composed of the intelligent components such as protection device control device intelligent terminal and merging unit.

Its main features are the data acquisition digitization and interactive information networking. The emphases of this discussion

are the procedure key point and difficulty of the test for the commissioning of secondary system in smart substation.

Key words: smart grid; GOOSE; IEC 61850
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110 kV

( 610031)

o 110 kV

Abstract: Based on the theory of system stability a nonlinear feedback controller is designed using the method of tracking con—
trol and generalized projective synchronization. The controller can control the chaotic phenomena of ferro — resonance overvolt—
age which often occurs in 110 kV substations. The research results show that the proposed method can achieve the chaos con—
trol and synchronization in the same structure or different structure quickly.

Key words: ferro — resonance; chaos; tracking control; generalized projective synchronization
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220 kV

Abstract: For the problems about dielectric loss measurement of main capacitance in 220 kV capacitor voltage transformer the

differences in the dielectric loss factor principles measured by positive wiring and reversed wiring are compared and the shiel—-

ding method of reversed wiring to measure dielectric loss factor of main capacitance in the field is designed. The actual data

verifies the differences of the traditional positive wiring method and the shielding method of reversed wiring in measuring the

dielectric loss factor of main capacitance and it proves that the shielding method of reversed wiring could ensure the accuracy

of data during measuring dielectric loss factor of main capacitance and could reduce the manpower material resources and

power failure time.

Key words: capacitor voltage transformer; dielectric loss factor; positive wiring; reversed wiring; shielding
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220 kV

1 1 2

(1. 610016; 2. 610072)

220 kV N

Abstract: The impact of electromagnetic environment is an important factor which restricts the construction and development of
power grid. Combined with the actual transmission project and using the software package of electrical design the electromag—
netic environment of a 220 kV quadruple — circuit transmission line on the same tower in Sichuan is studied. The impacts of
conductor height and the configuration of phase sequence on power — frequency electromagnetic environment and radio interfer—
ence are analyzed. After compared with the national environmental impact assessment standard the measures for reducing the
impact of electromagnetic environment are proposed.

Key words: electromagnetic environment; quadruple — circuit transmission line on the same tower; impact analysis
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; : Matlab
Abstract: Power harmonic brings the serious harms while the active filter is an effective means to eliminate the harmonic. A
system model of active power filter ( APF) is established in Matlab simulation environment and the simulation is carried out
under the given parameter. The simulation results show that each simulation module can perform its function and the filtering
effect of the overall system is very good. Thus the simulation model has a significant guidance for the software and hardware
design of APF system.

Key words: active power filter ( APF) ; harmonic suppression; Matlab simulation
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Abstract: Aiming at W flame boiler with the double vortex pulverized coal burner the vortex pulverized coal burner with tiny
— oil ignition is proposed and adopted in order to reduce the oil consumption of start — up and steady burning of boiler.
Through the numerical calculation method the performances of main burner used during the normal operation of the boiler are
analyzed the flow field distribution outside the nozzle is obtained and the differences between the proposed burner and the o-
riginal double cyclone burner are analyzed. The application of vortex pulverized coal burner with tiny — oil ignition to 2 x 600
MW supercritical unit in Sichuan Gongxian Power Plant of China Huadian Corporation validates that its performances are in ac—
cordance with the original double cyclone pulverized coal burner.

Key words: W flame boiler; burner; oil — saving ignition
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Abstract: For the abnormal load rise of No. 5 unit governor in Ertan Hydropower Station during the grid shock the reasons for

abnormal load rise as viewed from the switching logic of the governor feedback mode are analyzed according to the power and

frequency the residual voltage frequency — measuring sudden — change waveform. The measures are proposed

such as in—

creasing time — delay determining conditions due to the frequency beyond tolerance and adjusting the opening limit of guide

blade etc. The actual operation proves that the adopted measures are simple and feasible and can effectively avoid the impact

of grid shock on the turbine governor which provides a reference for dealing with the similar problems.

Key words: grid shock; turbine governor; load; abnormal rise; analysis
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