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(1. 610021;2. 110001)

Abstract: The design scheme of local dispatch support system based on smart grid is put forward. The system is made up of the
network basic platform and application class. The application class includes the on — line monitoring and analyzing class dis—

patching scheme class and dispatching management class. Meanwhile the on — line monitoring and analyzing class and dis—

patching scheme class are described in detail. The scheme can satisfy the technical demand of local dispatch support system

for smart grid effectively.
Key words: smart grid; dispatch support system; power system
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(1. 610065; 2. 610065)

Abstract: Improving the energy efficiency of power plants is the necessary part of constructing " a strong smart grid". It is the
minimum ethical standards and the basic social responsibility of every power generation enterprise to enhance the energy effi—
ciency of power plant. It is also the only way to achieve the economic efficiency of the plants. The energy conservation technol—-
ogies of power plant are analyzed in the smart grid including the energy conservation technologies of motors and lighting the
energy conservation and emission reduction technology of air conditioning and hot water and so on. Under the scheme of smart
grid sensors and communication system are used to optimize the running performance by means of environmental monitoring
and assessment which will improve the management and maintenance level of power plant better.

Key words: smart grid; power plant; service power; energy conservation technology; energy efficiency
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Abstract: Marketization is an important part of smart grid development. In the context of developing low — carbon economy and
focusing on sustainable development constructing and generalizing smart grid with Chinese characteristics has become the in—
evitable trend and choice of national economy development in China. It focuses on the related contents about marketing imple—
mentation of energy conservation and emission reduction promoted by smart grid. Based on the comprehensive analysis of the
existing marketing implementation methods the further planning mode of marketing implementation is discussed. In the end
the supervision and evaluation programs of marketing implementation are proposed.

Key words: smart grid; energy conservation and emission reduction; low — carbon economy; demand response; marketing im—

plementation; supervision and evaluation
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(1. 610041; 2. 610065;
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Abstract: As the system resource the demand side has been attached more importance. One of the core concepts of smart grid
is to improve the efficiency of electrical energy conversion and transmission to save energy and reduce emission. To strengthen
the construction of smart grid and promote the efficient energy conservation technologies are the only way to develop the low —
carbon economy. Based on the development status of terminal energy conservation technologies under smart grid the energy
supply of the new electricity value chain and the energy conservation technologies of all links including transmission industry
transportation industry residential and commercial buildings industry agriculture forestry and waste management industry
are analyzed and the evaluation methods of energy conservation benefits by International Energy Agency and the United Na—
tions Foundation are analyzed simultaneously. Finally the comprehensive programs and objectives of energy conservation and
emission reduction in China are investigated.

Key words: smart grid; customer terminal; energy conservation benefit; energy conservation technology; development status
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Abstract: Leading by the conception of energy conservation and emission reduction green energy and sustainable development
nowadays the smart grid is constructed in many countries. It is an important content in constructing smart grid that improving
the end — use energy efficiency and saving energy. The energy conservation and emission reduction in demand side is promoted
by the implementation of smart grid strategy which calls on all citizens to actively participate in and is of great significance in
reflecting overall efficiency of smart grid. The current end — use energy efficiency policy and the implementation of the project
in China are introduced briefly. The international successful end — use energy efficiency policies and plans are summarized and
analyzed. The problems needing attention especially in demand side during the construction of smart gird are proposed.

Key words: smart grid; energy consumption; energy efficiency; energy conservation and emission reduction; policy and plan;

status and trend
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Abstract: Aiming at main research problems in status monitoring for transmission line of smart grid and by means of TinyOS
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o RBT Bus2
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Abstract: Under the framework of the modern smart grid the concept and the planning method of customer friendly distribu—
tion systems are proposed. Due to the uncertain disturbance in the systems during the change of network topology of distribu—
tion system the assessment of potential losses caused by customers” equipment failures under possible disturbance of different
planning schemes is proposed. The planning method based on customer loss including indirect loss is correlated with the com—
patibility between system disturbance and voltage tolerant level of customer equipment. Based on maximum entropy principle
and fuzzy method the uncertainty between system disturbance and customer equipment is evaluated. The simulation results of
RBT Bus2 distribution system show that the distribution system planned after considering the customer indirect loss can guaran—
tee the lowest comprehensive cost.

Key words: smart grid; customer friendly distribution systems; indirect loss; uncertainty
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Matlab/Simulink

1 1 ’

Abstract: The installed capacity of wind power generating set is increasing yearly in order to reduce the impact of a large —

scale wind farm on power grid the new regulations for wind power are proposed that is the wind power generating set has the

ability of low voltage ride — through ( LVRT) . The basic structure of variable — speed constant — frequency wind power genera—

ting set is introduced and the dynamic mathematical model of doubly — fed wind power generating set is established. The simu—

lation models are set up based on Matlab/Simulink. According to new regulations for the ability of LVRT of wind farm the low

voltage ride — through ability of variable — speed constant — frequency wind power generating set is studied under the different

condition of voltage dip. The simulation results show that doubly — fed wind power generating set has met the new requirements

in the case of voltage dip and can provide the reactive power which is decided by the amplitude of voltage dip.

Key words: doubly — fed wind power generator; voltage dip; low voltage ride — through ( LVRT) ; simulation research

: TM744 tA 11003 —6954(2011) 04 - 0036 — 04

Matlab /Simulink

PWM

* 3G ¢

(51067009) .
( XJEDU2009104) .
(2010211A10)

23



34 4 Vol. 34 No.4
2011 8 Sichuan Electric Power Technology Aug. 2011
lpd.s = X.sids + Xmidr
1, Wo=Xi, +X,i, (6)

1
1.2
1.2.1
5
1 eoy
T, = > pAC, P,
Ty
kg/m*; C,
m’; v,
rad/s; Py
Te
dw
—=T,-T
P =TT
6
dT 1
" (T =T
dt T,l( M m)
7
T, = KsU?
K
1.2.2
d-q
9
Uy = _ind,v +a)sl//qs -
uqs = _Rsiqs _wslvl,ds -
Uy = _Rridr +Sws¢qr
u =

1 d
dt 'J/d‘:

base

1 d

W e dt
1

qs

d
- di l/jdr

base

. 1 d
qr - er’qr - Swswdr - wi qur

base

2

MW,

(3)

lp(lr = Xrldr + Xmlds

W, =Xi, +X,i

mYqs
W, —w
s=——% (7)
wS
lpds ‘lpqs ; (pdr‘ lﬂqr
NTPANT AN ; id.‘\iqs
AN ;S @,
; wg ’ wbasc 1 Xs‘
R X, X, R, N
2
( low voltage ride
through LVRT)
- LVRT
2 5
L1 oL A 5 [T R R TR
1.0 Y.
09k / ;
E os- I P
Hoo07— e
ﬁ 0.6} ER RHT U ET 7
NS e
R P
0.2 L
0.1
o | |
0 0625 1 2 3 4
I E(s)
2 LVRT
3
3.1
1 500 kW 690 V R =
30 m R, =0.0 073 p. u.

R.=0.0076 p.u.

X, =0.1248 p. u.
0370



34 4 Vol. 34 No.4

2011 8 Sichuan Electric Power Technology Aug. 2011
X, =0.0 884 p.u. 0.9 p.u. 0
T,=17.1 p=3. 6.5 Mvar
3. o

r

H—@—@—‘| P 1
o ’@ {ON |@
105kv  110kv 08

Ulpu)

3 04 10 20 © 30 a0 50
8 m/s 1 r.! ‘
5s 14 m/s %Da
14 m/ 4,
mes ®% % 20 30 40 w0
18 s}
e () RUEHLLRIH OB E
1 - - - -
_14 -
é‘lz -
=10 S % }
8 o —
: . . . . 9 L
-0 51 10 o) 15 20 25
(a)mﬁmé% 0 10 20 s 30 40 5’0
(o) MLEBFLERAY B IH H F1 ih 2k
10
E S ||
=
a
0
% 5 10 = 5 20 25 ¢ W ™ 3w @ %
(b) R EB #14H B9 B TH H h dhek (d) KL #14B Y FoTh ThEE il 2%
o ]
_ T~ ] 5 20% -3 s
= 4.2 50% -1s
0_2_ |
50% ls
% 5 10 15 20 25 6
() S
(c) R eB# LA Ry FoThTh ZE il 4% i
4 : 5% 1
s 0.7 p.u.
0
0 5 Mvar,
1

4.3 80% —-0.625 s

0.2 p. u. 625 ms)

4.1 20% -3 s N 7
20% 3s o

4.5 Mvar

5 : 20%
3s o
038-



Vol. 34 No. 4

34 4
2011 8 Sichuan Electric Power Technology Aug. 2011
1.5
1 5
2 l|
o5
Matlab /Simulink
0 w® W
(a) MIENRFE S BE
‘ )
5:_;0_5
%% 20 a0 40 50 o
1s)
(b) MXUELH 4Him M B &
1
£ 5
2 °
o0
70 20 R
(c) B #LLA A B Th tH 71 gh 4k 1 : J.
6
. 2003 27(8) : 84 —89.
=2 ?
i J. 2007 31(24) : 63 -66.
, , , , 3
% 10 20 30 40 50
H2) ) J . 2008 36( 12) :21 -25.
(d) RUE #1£E /Y FoTh ThEE il & A
6 20% -3s J . 2009 33(9) :72 -76.
1 5 .
3 H J . 2007 22(10):173 -
505
177.
% 0 20 = 30 40 80 6 )
L I 2019 37
(a) MHBENRF SR BE
(5):47 -51.
o l 7 . .
So.d ] J. 2007 32(14):15 - 18.
8
0 its) S0 oL 80 J . 2004 24(6): 101 -
() MEHHFOBE 105.
6
i 9  Daniel ] T Andrew G Jawad M K. Fixed — speed Wind —
g 2 generator and Wind — park Modeling for Transient Stability
"o Studies J .TEEE Trans on Power Systems 2004 19(4):
2 : . . . 1911 - 1917.
10 20 y 30 40 50
(c) MEBHLARY FINH S &
55 1 ;
z " ] (1959)
-50 0 20 30 40 50 ( 22011 - 04 — 06)

tis)
(d) XEB #/1£B HY FETh Th 2 gl &%

7 80%., =625 ms
30



34 4 Vol. 34 No.4

2011 8 Sichuan Electric Power Technology Aug. 2011
1 2 2
(1. 610021; 2. 610065)
o IEEE -9

Abstract: For the highly coupled relationship between network topology and operating condition in the physical properties of
power grid a new method based on uncertainty risk assessment theory is proposed. The proposed method takes static direct
risk and dynamic potential risk into account to work up the comprehensive risk index. Comparing self — layer comprehensive
risk index with next layer comprehensive risk index the failure propagation process is divided into cumulative effects stage and
cascade effects stage. Then the failure events are sorted by the comprehensive risk index and it helps the operators and dis—
patchers to prevent power grid changing from cumulative effects stage to cascade effects stage. The simulation analyses for
IEEE -9 bus system and an area grid in Western China have shown that the proposed method is more complete and effective
during assessing the dynamic process of power grid catastrophic events.

Key words: catastrophic event; event sequence; integrated risk index; cumulative stage; cascade stage
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( 362300)

Abstract: With the widely use of non — linear load such as various computers and electron devices the harmonic pollution of
utility power grid in residential district is becoming seriously. The various harmonic resources of residential district are ana—
lyzed and discussed. Then the characteristics of harmonic current and the hazard of harmonic in the power grid of residential
district are summarized. Finally the common measures for eliminating harmonic and improving power quality in utility power
grid of residential district are proposed.

Key words: power grid of residential district; harmonic resource; harmonic elimination
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1 2 1 1

(1. 610021; 2. 850000)

Abstract: According to the current situation and development planning of Qamdo power grid in Tibet the necessity and feasi—
bility of Qamdo power grid connecting to other power grid at the end of the 12th Five — year Plan are discussed. Two schemes
are compared that is its connection to Northwest power grid by Yushu power grid and another connection to Sichuan power
grid by cascade hydropower stations on YuQu River. Finally it is recommended that the connection to Sichuan power grid by
cascade hydropower stations on YuQu River is more reasonable for Qamdo power grid and the suggestions are given for further
work.

Key words: Qamdo power grid in Tibet; interconnection; scheme
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Apriori o

; : ; Apriori

Abstract: An entirely new searching method data mining has been put forward to figure out the dangerous points that might

exist in transmission network. An intelligent data mining tool is established and on the basis of numerous historical data in

safety evaluation database of transmission network

the data mining method can obtain the dangerous points in transmission

network to guide the administrators to make correct decisions. The core of data mining tool is to find association rules through

Apriori algorithm to judge the dangerous points that may affect the security of transmission network. By searching for the dan—

gerous points

measures are proposed to prevent and control the safety hazards and accidents.

Key words: data mining; association rules; dangerous point; Apriori algorithm
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SVPWM

( 461000)

d-q

Abstract: A mathematical model of three — phase voltage — source grid — side converter is analyzed. The vector decoupled con—
trol strategy based on d — ¢ model of grid - side converter is studied. A kind of control strategy for grid — side converter is pro—
posed. lts essential principles and realization scheme are introduced. Finally the simulation is carried out. The simulation re—
sults show that the proposed control strategy has a good dynamic response.

Key words: grid - side converter; vector control; control strategy; simulation
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( 610041)

Abstract: A DC system blocking failure caused by the imperfection of architectural design of high — voltage DC voltage divider
in DeBao DC transmission system is introduced. By analyzing the causes of the accident the weaknesses of architecture design
of DC voltage divider are found and the corresponding resolutions are proposed which provides an experience reference for
the operation of high — voltage DC transmission system.

Key words: direct current; blocking; voltage divider; redundancy
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1 2 2 2

(1. 610054; 2. 610072)

Abstract: Based on on — line monitoring of cable temperature and combined with real — time load data and temperature infor—
mation the temperature field of single — core cable is analyzed by using finite element method which calculates the tempera—
ture field and carrying capacity of underground cable. The method takes the thermal resistance of the soil into account which
is calculated indirectly with ambient temperature surface temperature and real — time load. The experiments show that cable
temperature field and real — time carrying capacity can be obtained by the proposed method which is of great significance in
improving the operation reliability and transmission capacity of the cable.

Key words: real — time calculation of carrying capacity; surface temperature; temperature field; finite element method
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Abstract: On — load tap — changer is an important component of transformer and the performances of on — load tap — changer
has a direct effect on the state of transformer. The fault detection analysis and processing of on — load tap — changer are given
for a reference.
Key words: change — over switch; DC resistance; main switching contacts; overfire
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Abstract: On 15 July 2010 there is a fault occurred in 35 kV switchgear cabinet which is affected with damp in an 110 kV

substation. The fault is analyzed and the preventive measures are proposed in order to reduce the similar faults.

Key words: switchgear cabinet; fault analysis; prevention
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( 644002)

Abstract: HV circuit — breaker has gradually become the equipment needing less maintenance or free of maintenance due to
the improvement of equipment manufacturing quality but in order to ensure the reliability of power supply a close attention to
its operating condition is needed to guarantee the necessary maintenance in time. Using the idea of fuzzy mathematics a fuzzy
comprehensive evaluation method is proposed to evaluate the working condition of the circuit — breaker and the proposed
method is combined with the reliability parameters which characterize the working condition of circuit — breaker which gives a
reference for the condition — based maintenance of circuit — breaker.

Key words: HV circuit — breaker; condition — based maintenance; fuzzy comprehensive evaluation
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Abstract: Through the analysis of the typical magnetizing inrush current and the current waveform of normal internal fault in
the transformer a differential protection algorithm based on wavelet transform in power transformer is presented.

Key words: magnetizing inrush current; internal fault; wavelet transform
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( 610065)

( MBPS) .
MBPS .

Abstract: The minimum break point set ( MBPS) is the starting point for the relay setting coordination of complex ring net—
work. During its solution it always has multi — MBPS with the same cardinal number. Putting breakpoints of MBPS into the
exit of the less vulnerable lines can greatly reduce the impact of breakpoint vulnerability on the grid. The weighted line be—
tweenness of complex network theory is taken as an indicator to measure the importance of the line. Based on the indicator a
method for selecting the MBPS from multi — MBPS with the same cardinal number is proposed. The method estimates the be—
tweenness of lines which the breakpoints of the MBPS calculation result belong to then takes the sum of line betweenness of
each MBPS and finally chooses the MBPS of the least betweenness as the optimum MBPS. The numerical example can prove
that this method can obtain the optimum MBPS.

Key words: setting; minimum break point set; line betweenness; complex network
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Abstract: According to the operating conditions of high — voltage power system in China the necessity of configuring open —
phase protection for high — voltage circuit — breaker is described. Combined with the criterion of open — phase protection the
different types of open — phase protection methods are analyzed and compared and their advantages and disadvantages are e—
ventually summarized as well as the relative different applications. At the same time the causes of open — phase fault are dis—
cussed by analyzing the relevant cases of switch tripping in a substation in Sichuan which can give a favorable reference for
the troubleshooting in such high — voltage level.

Key words: high — voltage power transmission; high — voltage circuit — breakers; open — phase protection; circuit — breaker

mechanism housing; time relay; body protection
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110 kV

Abstract: As the first programmed operation substation in Xinjiang in the programming operation of a 110 kV substation and
combined with the existing integrated automation equipment the alteration of the traditional integrated automation substation by
the programmed substation is realized successfully by using the operation of five — proof system and the centralized control main
station without adding investment for primary and secondary equipment. The economic benefits have been enhanced mean—
while the investment has been reduced greatly with a good promotion prospect.

Key words: programmed operation; five — proof system; centralized control programming
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Abstract: A complete solution of intelligent operation ticket system is put forward which contains six modules: power graph sys—

tem anti — misoperation checkout module intelligent reasoning module issuing ticket module auditing and approving module

and execution module. There are some high lights in this solution first of all clicking the graph to issue an operation ticket and

gradually checking the errors; secondly proposing a theory of intelligent reasoning ticket which can automatically analyze the op—

eration task and decompose the procedures; thirdly adding the measures of personal digital assistant execution and scanning the

bar code of the corresponding equipment to prevent operators going into wrong interval and operating the false equipment.

Key words: intelligent operation ticket; anti — misoperation checkout; intelligent reasoning ticket; personal digital assistant

execution;, bar code
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( 610098)

Abstract: In withered water period the load of power grid is low the charging reactive power of line is superfluous so the
generator needs leading phase operation deeply to adjust the system voltage especially in low load periods Ertan Hydropower
Plant often needs opening additional units which results in the increasing water consumption rate and the reduction of econom—
ic operation level. Now the power grid has started the grid — connected power plant auxiliary services and operation manage—
ment assessment the evaluation requirements are proposed for the basic reactive power regulation and the additional reactive
power regulation is compensated. According to the new situation of auxiliary services the variation rules of reactive power in
valley period of load in withered water period are analyzed and in order to ensure the stable and safe operation of power grid
and power plant the strategies of reactive power economic operation in withered water period for Ertan Hydropower Plant are
proposed so as to decrease the water consumption rate and increase the operation benefits.

Key words: withered water period; auxiliary service; reactive power balance; leading phase operation; economic operation

:TM714.1 A 11003 —6954(2011) 04 -0091 - 04
6 550 MW .
57.9 x10® m’
170 TWh 1 000 MW 5162 h.
500 kV .
. 500 kV
’ ’ . 2000 12
2010 5
. 1.

=0

CIN

]

TN -

[S—
SV BHE k)

1.1

500 kV

« 9]



34 4 Vol.34 No.4
2011 8 Sichuan Electric Power Technology Aug. 2011
1 (
() ) <
()
0.9~1.0
; 0.97 ~1.0
0.97
o 0: 9 o
1.2 o
2.3
1-2 . 2 o
AQ:QO+KTBZQK (1) °F
) T
ae Qo Ko MEIL
'B ; Q[\ §_1g) .....;.... A
3 250 J“i..“;
il |
214 x3 = 642 MVA 0 S 100 1
6 B 0.2~
0.48 6 30 2
76 Mvar 6 o
2.1 ; M(A-B-C)
s 430 MW
0.97 . IN(O-A-B-
. E) .
PQ
4 o > I ]
3
. . 3.1
6
5
.+ = 3
Qi :ipc -300 (20 MW <P,<575 MW) (2) 206+ 20, =20, (3)
H 200 20

2.2
« 02

- 76 Mvar;.Y. 0,



34 4 Vol.34 No.4

2011 8 Sichuan Electric Power Technology Aug. 2011
Mvar,
3.2 o
3.2.1 3
3 6
; 500 kV
1 N
X-Y N o
3 3
3 4 o

R L
P {MW)

4 3
33 4 .
3 o
o 4
) A’
B 530 kV A” B’B” A-A’ -F-E-E
PB ' B-B’ -F-E-E-B
( ) .
. ( cc”
530 kV)
PB 3 . .
2007
3.2.2 ]
(
. . )
. 2 .

¢« 03 e



34 4 Vol. 34 No.4

2011 8 Sichuan Electric Power Technology Aug. 2011
3 0
500 kV 4
: 500 kV 2009—2010
N : 500 kV
500 kV ;
’ I GB/T 13462 — 2008 S .
AVC 2008.
° 2 . M.
1999.
: 3 PRabha Kundur. ( ) M.
: 2001.
4 .
7. 2007 31(2):94 - 97.
o 5 : I
2005 28(1):8 -11.
. 6  Carson W. Taylor. ( ) M.
: 2002.
2
(1973)
o 1.5 ;
. (1981)
( 22011 - 05 —09)
(8 ) 5
. J. 2010 38(4) 192 —94.
6 . M .
1999.
7
J . 2007 27
(8):119 - 121.
8 J
1 J.
2004 28(4) 192 -97.
2009 3:57 -58. 9
2 -300 kY J. 2008 36( 1) :30 —34.
J . 2009 37(10) : 1761 - 1763.
3 (1985)
J . 2009 )
12) 118 =20 24.
(12):18 =20 (1983)
4 ' 300 kv . ( 12011 - 03 —22)
J. .2009 30(7) : 104 — 105.

04 o



	SCDL201104_封面
	SCDL201104_中文目录
	SCDL201104_英文目录
	20110401智能电网地区调度支持系统框架研究_郝文斌
	20110402智能电网推动发电厂节能减排的策略研究_马静
	20110403智能电网促进节能减排的市场执行问题的探索_蒋荣华
	20110404需求终端节能减排发展现状与效益分析_张弋宁
	20110406智能配电网促进用电侧节能减排的政策与计划_汪颖
	20110407TinyOS感知节点在智能电网输电环节的应用_黄宏光
	20110408用户友好配电系统规划方法的研究_刘旭娜
	20110409双馈风电机组低电压穿越能力的研究_李鹏程
	20110410连锁故障引发的电网灾难性事故风险评估_何焱
	20110411住宅小区公用电网的谐波及治理_黄冰心
	20110412西藏昌都电网联网方案探讨_何志强
	20110413关联规则在输电网安全性评价中的应用_程政
	20110414风电变流器网侧SVPWM变换器的控制研究_胡文胜
	20110415一起直流分压器故障导致直流系统闭锁事故分析_胡翔
	20110416单芯电缆实时载流量计算方法研究_李伟
	20110417一起有载开关故障案例分析_胡海
	20110418因受潮引起35kV开关柜事故的技术分析_谌天亮
	20110419基于模糊综合评判的断路器可靠性状态评估_谢伟
	201140420基于小波变换的变压器差动保护算法_高志勇
	20110421基于线路介数的多组同基最小断点集选取方法_张向亮
	20110422高压断路器非全相保护浅析_秦川
	20110423基于传统综合自动化变电站的程序化操作实现_李杨
	20110424智能操作票系统完整解决方案_袁贵川
	20110425二滩电站枯水期无功经济运行策略研究_郭玉恒

