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Abstract; A distribution state estimation ( DSE) method including distributed generation ( DG) based on short — term load
forecasting is proposed. In this method, the short — term load forecasting technique based on particle swarm optimization —
least squares support vector machine is used to provide accurate pseudo — measurements and further to solve the observability
issue of DSE. Considering the nonlinear characteristics of a few equipments in distribution network such as voltage regulators
and distributed generators, the DSE including DG is considered as an optimization problem, which is solved by applying a self
— adaptive differential evolution algorithm. The simulation results on the IEEE 33 — bus test system with DG show the feasibili-
ty of the presented method and the comparative results with other optimization algorithms verify the effectiveness of the pro-
posed method.
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Abstract . With the widely application of doubly — fed wind power generators, the low voltage ride through of wind power gener-
ator system is becoming more and more frequent, and the influence of low voltage ride through condition on incipient fault of
wind power generator has attracted much attention. It is urgent to know the changes of electromagnetic field inside the motor
during low voltage ride through. The low voltage ride through model of doubly - fed wind power generator is established by
Maltab software, and the current value inside the motor is obtained by the simulation during low voltage ride through. The ob-
tained current value is loaded into the model of doubly — fed wind power generator established by ANSYS software, and the

simulation of electromagnetic field inside doubly — fed induction generator in the whole process of low voltage ride is carried out

Vol.39,No. 3

with ANSYS software.

Key words: doubly — fed induction generator ( DFIG) ; low voltage ride through; ANSYS; electromagnetic field
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Abstract : A novel three — phase software phase — locked loop ( PLL) based on moving average filter is proposed. The delay
signal canceller is added on the qf frame to filter the DC component and the even harmonic components, and to improve the
control structure of conventional PLL, which overcomes the deficiencies of hardware PLLs in terms of parameter deviation, out
—of —lock, variation and dependency on zero — crossing detection, and also mitigates the shortcomings of the conventional
software PLLs due to the tradeoff between the steady — state accuracy and dynamic response. The comparison between the mov-
ing average filter — PLL. (MAF - PLL) and the conventional PLL algorithms is presented, which shows that the proposed MAF

— PLL provides an accurate estimation of the amplitude, phase and frequency during three — phase voltage sag, voltage unbal-
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ance, frequency jump and DC offset.

Key words: phase — locked loop (PLL) ; moving average filter; delay signal canceller
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Abstract ; During the power delivery of regional power grid with large amount of wind farms, a permanent fault occurs in the tie

line, which makes the regional power grid be isolated. The dynamic process of grid voltage and power angle stability is ana-

lyzed with PSASP simulation program, the stability control strategies are proposed, and the different stability control strategies

are analyzed. The results show that under different operation modes, using different control strategies can ensure the stable op-

eration of isolated power grid, which can provide a basis for dealing with such accidents.

Key words : power system; stability control; control strategy; wind farm
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Abstract:In China, the installed capacity of wind power in the whole power grid is increasing due to the special geographical
environment. The construction of wind farms is generally located in the transmission end of power system, the regional econo-
my is not developed and the grid structure is weak. But with the rapid development of wind power, the large — scale wind farms
in a short period of time are concentrated in power grid, which makes a drastic fluctuation for the balance of active power and
reactive power in power grid and makes a serious threat to the transient voltage stability of power grid. The transient mathemat-
ical models based on common asynchronous wind turbine ( AWT) and doubly - fed induction generator ( DFIG) are estab-
lished, and taking the simulation of a certain area in the north of Xinjiang for example, the transient voltage stability of these
two kinds of wind power generator units are analyzed. The critical clearing time ( CCT) obtained from the simulation shows
that the transient voltage of DFIG is more stable than that of AWT when they are integrated with power grid.

Key words: wind power integration; asynchronous wind turbine (AWT) ; doubly - fed induction generator ( DFIG) ; transient
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Abstract : When large — scale wind farms in parallel operation with power system, the transmission capacity can be improved
by using series compensation, but it may lead to risks which causes subsynchronous oscillation (SSO). Firstly, the model of
wind farms with doubly — fed induction generators is constructed, the modal analysis is performed to study the relationship be-
tween system stability and series compensated degree, and the conclusion is verified by PSCAD/EMTDC simulation software.
In order to prevent induction generator effect caused by the high series compensated degree, gate — controlled series capacitor
(GCSC) with additional damping controller is adopted. According to the different inhibition effect, the most ideal additional
damping input signal is selected.

Key words; wind farm; subsynchronous oscillation (SSO) ; gate — controlled series capacitor (GCSC) ; SSR damping control-
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Abstract . With the depletion of natural gas, petroleum and other traditional energy sources and the constantly intensifying situ-
ation of air pollution, it forces people to look for a new type of non — pollution energy as a replacement of traditional energy. In
recent years, wind power and other clean energy get rapid development under the support of the national energy strategy. How-
ever, when wind power is in the rapid development, it also exposes many shortcomings and flaws. Aiming at the vulnerability
of doubly — fed wind power generation system, based on the simulation model of doubly — fed wind power generation system

with Crowbar protective circuit adding in rotor side, and through the simulation analysis of the switching of Crowbar protective

Vol.39,No. 3
Jun. ,2016

circuit, the influence of Crowbar protective circuit on doubly — fed wind power generation system is studied.

Key words: Crowbar circuit; doubly - fed wind power generation system; short circuit; simulation
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Abstract : In order to comply with the trend that the reliability management of power supply turns from afterwards statistical e-
valuation to forecast evaluation, the State Grid Corporation takes the lead to develop the industry standards, that is, " Reliabil-
ity Evaluation Guideline for Distribution System of Medium Voltage". The standards point out that the assesmnet process
should import the data from the existing GIS and PMIS data to avoid manual intervention. Therefore, DPCAS ( distribution

planning calculation analysis software) is adopted to evaluate the reliability index of distribution network in northern newly de-

veloped area of Chongqing. Based on the assesment results, some improvement messures are proposed. The calculation results

Vol.39,No. 3
Jun. ,2016

indicate that the proposed measures can significantly enhance the reliability of power supply.

Key words : distribution network ; reliability evaluation; weak links; improvement measures
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Abstract : An autonomous operation technology based on multi — agent system is proposed for active distribution network with

high penetration of distributed generation (DG). The agent model and the operation strategy of DGs are established consider-

ing the cooperative of different kind of DGs. This technology can dynamically respond to the change of DGs’ output and load

demands to achieve the autonomous, balanced and efficient operation through the autonomy of multi — agent system. Finally,

the simulation results verify the feasibility of the proposed method.

Key words : active distribution network; distributed generation; multi — agent; autonomous operation
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Abstract : Southern Xinjiang power grid is located in southern area of Xinjiang power grid, its grid structure is weak and it has
less support power network, its 750 kV main grid is expected to be extended to southern Xinjiang power grid by the end of
2015. The impact after a fault trip in southern Xinjiang power grid on its own power grid is analyzed. The analysis results show
that the failure of third stage units in Kashi Power Plant has a greater influence on southern Xinjiang power grid, at that time
the transient voltage declines to 30 ~60 kV during the failure, the voltage drop is severe, the anti — risk ability of power grid
is poor, and it heavily depends on the stability control device. After the reinforcement of 750 kV power grid in southern area,
the short — circuit capacity levels are significantly improved in southern Xinjiang and Aksu prefecture, after the completion of

750 kV Kuche — Kashi project, its ability to resist the risks has improved significantly, and after the reinforcement of 750 kV

southern grid, the third stage units of Kashi Power Plant have the ability to run with high power.

Key words: southern Xinjiang power grid; unit failure; low voltage analysis
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i EAraTE & R Ee R A AR Buck — Boost % 4 33 69 JF LM A M 20 TR A AR R AU B B AT R a9 45 4
FlAL, A TN B EBAEE RET AR EREEHNSELPLIEMRESNRRET,, AATRLTZLRAAY
PRGSO 45 3B R R A R R, M 3h AR, TR A 42 b B 7L Rl 445 B 4 sk b R 09 SRk, AR R &
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link 47 AR 27, E R MRS 5HF R B EREGEILT X F E Y BT HARER BB RS T,

KR RABAHAER S ; Buck — Boost ALl s hal Adl th Ml s A2k 5 PT 4%

Abstract : According to the control problems caused by the negative impedance characteristics and the Buck — Boost converter
of flywheel energy storage system with constant power in discharging mode, an improved method which combines nonlinear
control and traditional PI control is proposed based on input — output linearization theory. Firstly, the internal stability of the
system is analyzed. It is pointed out that the internal dynamics of the system is stable under current control mode, and it is
feasible to control the output voltage indirectly through the regulation of inductive current. According to nonlinear control meth-
od based on input and output linearization, the control rate of current control link is deduced. Finally, the control scheme is

modified by the traditional PI control. The Matlab/Simulink simulation results show that under the condition of load fluctuation
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and bus voltage drop, the proposed algorithm can ensure the output voltage to keep constant.

Key words: flywheel energy storage system; Buck — Boost converter; input — output linearization; nonlinear; PI control
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Abstract ; The short — circuit current of DC side line surges when DC bus has short — circuit fault, which increases the difficul-
ty of breaking DC side line breakers. And because the fault rate of urban rail transit in China increases, the breakers of DC
side line are easily damaged and have a short life. A DC traction power supply system based on thyristor rectifier is put forward
according to the above — mentioned problems. The thyristor rectifier is used to complete the functions of rectification and switc-
hing the circuit. And the circuit — breakers of DC side line and the time to remove the faults can be saved. Then its quality of
rectification, harmonic problems, line short — circuit current and the economic issues are analyzed. Finally, the simulation
model is established in Matlab/Simulink to verify the feasibility of the proposed scheme, which can provide a reference for im-
proving the overall performance of DC traction power supply system.

Key words:DC traction power supply system; thyristor rectifier; short — circuit current of DC side line; simulation model
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Abstract ; With the grid frame of power system is strengthening, the size of local coal base is increasing and the short — circuit
current of system is also rising, adding series reactors is usually adopted to suppress short — circuit current in order to solve the
problem. Taking the short — circuit current in Xinjiang WuCaiwan area for example, the reactive voltage and short — circuit
current are compared and analyzed before and after adding series reactors. The simulation results show that adding series reac-
tors has a definite improvement in suppressing the short — circuit current, but it also has a great influence on system reactive

voltage. So the suggestions are proposed to optimize the measures by adding series reactors, which can provide a reference for

Vol.39,No. 3
Jun. ,2016

the following implementation of adding series reactors.

Key words : short — circuit current; series reactor; reactive voltage
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Abstract : Based on the analysis of occurrence reason of three — phase unbalance current in resonance grounding system, a new

single — phase earth fault line selection method in resonance grounding grid is proposed, that is, fault line selection with im-
proved admittance considering the impact of three — phase unbalance current. This method eliminates the influence of three —
phase unbalance current on fault line selection with improved admittance, and it only needs to compare the variation of zero —

sequence admittance before and after the fault as well as the adjustment of arc — suppression coil so as to select the fault line.

Vol.39,No. 3
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The proposed method has pulled away from the characteristic quantity between fault feeder and non — fault feeder.

Key words :resonance grounding system; three — phase unbalance; improved admittance ;fault line selection
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Abstract ; After a long period of development, the " closed — loop design, open — loop operation" mode has been generally
formed for domestic distribution networks. In order to improve power supply reliability, closing loop operation has become the
common use of power companies. The calculation method of closing loop current and the relevant measures of reducing the risk

from closing a loop are introduced. Based on the proposed method, an aided decision — making software of closing a loop in a

distribution network is developed. The software is applied to the calculation and analysis of closing loop current in an actual

Vol.39,No. 3
Jun. ,2016

distribution network, and is of good practical value and guiding significance.

Key words:: distribution network ; loop closing operation ; closing loop current;aided decision — making system
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Abstract ; Based on the analysis of on — site safety management characteristics of electrical operation, a remote safety supervi-
sion system is developed based on the work flow. The system can be used on the real — time, whole — process and all — round

supervision for the critical processes and important links in the site, which plays an important role in improving the safety level
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and inhibiting the occurrence of unsafe events.

Key words: electrical operation; remote; work flow; safety supervision
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Abstract : So far, there are more than 200 unified — dispatched power plants. Because there are so many power plants, the sit-
uation is more complicated and constrained. The degree of automation of real — time scheduling analysis is not high, the pres-
sure is higher during peak load regulation, the real — time interaction of output is difficult to be done, and there lacks efficient
measures for real — time regulation of ultra — short — term generation output. The real — time regulation of generation output
must consider many situations, such as ultra — short — term load forecasting, intraday electricity supply plan, intraday genera-
tion scheduling, tie line planning, watershed hydrologic changes and interface power flow limitation, the reasonable real — time
generation dispatching order is calculated using the reasonable allocation algorithm and automatically batched sending to the
power plants who meet the requirements of the algorithm so as to ensure the balance of power supply and generation and to a-
chieve the scientific implementation of security scheduling. The construction of intelligent scheduling system for Sichuan power
grid optimizes the real — time regulation of generation output, issues the dispatching order scientifically, improves the efficien-
cy and normalization of generation output regulation, realizes the intelligent real — time regulation of generation output and en-
sures the safe operation of power grid.

Key words:intelligent scheduling; real —time scheduling; ultra — short — term load forecasting
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Abstract ; In electrical test of transformer, a number of pilot projects require to switch over the on — load tap — changer several
times, so there should be some staff to adjust the tap changer on the spot, which increases the workload of electrical test. The
remote control device for on — load tap — changer is researched and developed, which consists of the wireless data transmission
device and PC. The Zigbee protocol is used to realize wireless communication between PC and load controller. PC program is
realized by Visual Basic language, which can complete upshift, downshift, stopping and reading position information. After

the field test, the device can effectively control the electric mechanism, and track the current gear. So the work of adjusting
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the tap changer on the spot is replaced by the device, which improves the efficiency of electrical test.

Key words: on — load tap — changer ;remote control device ;Zigbee protocol ; Visual Basic language
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Pl a4 A5 A H 3 % HH T - N STOP N -1
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< gn _ - [ojx longth = strHexToByteArray ( strSendText , byt-

e AR B IFXRBR R SendByte( ))
whs el R 1 MSComml. Output = Chr( Combo6. Text)
e If longth > O Then
o anderon @ @ @ MSComml. Output = bytSendByte
#re e
P e STOP End If
e — SRR il AR AT R MSComml. Output = Chr(sum)
End Sub

B3 AHRSEBEFRHEMERRGNIESFTE
M AR, Jo4 il i - A FE L N
WA T T - N 8 N - 1S 5% 5
ARRLLE g ATH e S A B SR
P i & S8 B AL UG , I ELR TR B R 07 15 B
AN B KA, Fon — IR e . 5 Bl
R UL, kit STOP F 40 , A 2 s AL HL JRT 5C Bk
I, 45 1k R — VI 3h

£33 EHIECKS

wEHlFES B Bl B2 B3 B4

1-N 0x01  0x05  0x01  0x01  0x08
N-1 0x01  0x05  0x04  0x04  OxOE
STOP  0x01  0x05  0x02  0x02  0x0A

REEAL 0x01 0x05  0x05  0x05  Ox10
el an A i 4e AR SR 3 fros, Hird B0

Motk B Ry 0x01 3 B1 Ay i 4 B8, [ 2y 0x05 3 B2,

B3 M154 ;B4 IR K B4 =B0 + Bl + B2 + B3, R~

kit o 3 HIH T T-N N -1 .STOP FI3EHPY

RLFE AR, 22 5 90 THRE AR, L5 2K 0x01 -

0x05 —0x01 —0x01 —0x08 4521 % 45 A #Hdx Hl 45

HARFFANT FRS 24 it 1 - N H L, %4y

RIS 2L, i THP 48 4o [AE, N — 1 STOP Al

BEHCR O IR 5 1 - N TR AR P 2, 352

PAar 2 il B AS 5 e B A R B R 1 s kit

1*j%| fi 7 {Ao
Private Sub Label 12_Click( )
Shape2. FillColor = RGB(255, 0, 0)

Dim longth As Integer

Dim sum As Integer

intOutMode = 1

sum = Val(Combo6. Text) + 7

sttSendText = "05" + "O1" + "O1"
.82 .

URRRD A PP A I, A B R A% 2R ]2
FUPHOE RS , X [V R e AT FI W . ko 1,
MR S, Bt 18 455 =L B2 BYME/N T 20, AL
i 2 R B AR i B G 4 2 =1 B2
R o P05 AT — K AL AR R
PR 58 W — P BLERAE , Th/ I 424 B N Bl 22 Sy K
0, SERF T —URERATE s AT (5 5 — P A ]
I, R PHOL R 4, AR S8 PR R o, AR 1 AR
JPANR Fs

Private Sub MSComm1_OnComm( )

Select Case MSComm1. CommEvent

Case comEvReceive

MSComml. InputMode = 1

intlnputLen = MSComml. InBufferCount

bytlnput = MSComml. Input

If intlnputLen > = 5 Then

If bytlnput(num + 1) = 5 And bytInput( num)
= Val(Combo6. Text) And bytInput(num + 2) <20

Then

byt = CInt ( bytInput ( num ) ) + Clnt ( bytInput
(num + 1)) + Clnt(bytlnput(num + 2)) + Clnt
(bytlnput(num + 3))

If byt = bytlnput(num + 4) Then
truenum = bytlnput(num + 2)

Textl. Text = truenum

now = bytlnput(num + 2)

If now < > last Then

Shape2. FillColor = RGB (224, 224, 224)
Shaped. FillColor = RGB(224, 224, 224)
End If

last = now

End If
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End If i 100 m DL, iRl RG 2 2850, LA HLAEE 5
End If AR E IR R A5 g S =
End Select P, W] T P R P g S LA, o i 5 T A R

End Sub L =

2 PN H]

2.1 RS

TR 13 ) WSN —22 TR M fte e, | 4
4 flrn . TN 5, il ¥ RS232/485 7 BHERMESTLIRENER
O ZigBee fIIEFH G4, TAREY 23 SLBRIA
12V, S DC 5 LRI T PIF (b Jr 2, B 110 KV ASFE B FHL T IR0 4547 4057
PP LR RS B B Sk, | BT LR R R TN, R

PEHLEERE 10 ~F TEHL, WA S s e B 04 $5hl4r [ RSA8S MR PIAR (5 5 28, 120 B e X
W, FIAl USB R RS232 #5100, R4 windows XP & OISR EEERA . 2 LAIHUA T
5, eis T 2 MafRin S . Rt b 1 i & I, A7 2R S AT BE DR W L, 52 B
FARLBNNE 3 T F SRR A AR AT, 7 HLRE

HEERER DB S A AR S R E R DI RER R T
BUICR .

TR |
> "X

4 WSN-22 k#i5ia%&

5 T
2.2 ZWEIFR
K LWL TCLR B AT IE 12, I B AU
BN 6 s T BT . R HLT A
A BRI ST ., AT RS485 i 5 R4 IX
FVEATEERE, AT PR EAIHLS A SR B

B8 AHIBRFAXEMEERLEFERANERRMR
AN 8 BT 7R A B3I S AV 5 Al ]

G 0T IR 0 PV , 905 B0 % A
,, ‘ P ST I, ST I A B0 T A
B6 LS G PR AR (SRR B T 7 A 0 0 54
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Mo vy 1 A T

3 &5 i

N 3545 T S P R 45 A7 78 1Y B 1 &, 4
TR B T OGP 8 e B  , 3EEGE
57 SRR 6 7 S BB E HEAT T e, AL
Visual Basic iF H 95 7= HIFEF . fm, i 505
PRI 04 15, 96 F T 98 R Y ) JE 0 1
H ZigBee JCL A7 WA 801k 2 B C AR B
P BT RCR R4, Wl T30 A B T AR,

P 1A IR I AR R B T U AR

1411111111111 1111111111111 - 1111111 1@ 1] -

(L#E% 48 1)

b, e A7 iU B AL AR 25 10, 3 e s A4
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2)) i g IX L e A S U AR L B ) 16%
~25% AR/ LR T KR T AL D i —
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3) BEHB 750 kV RN S5, 55 R | B 5 5 b X
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300 MW il s Bk ] J <46 FE A #3220 KV H He R R
K, HrP AE 2015 AF I 4818 0 B B ARk & 179. 7
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Hh ] T S T SR e N R A SR TS

MES, R BY,EERC,E T KMETELE O£
(1. A e g TR ) 4R AT R P B Hhus, DT R 610021 5
2. v A h AR e A AT Y g B B A BRZY D DU Bl 610021)

W ETRELUATRMEBALRTRAFALERRS X BRI RET RN, f—RRELRAT AEF X,
RBTLRACHE, KEATNEETFRBBAERN T @RTT FRARBRLETHNE Lh g T g,
% B B AR g IR AE, AN R AT 5 A6 F Kol i R R AR AR B IR A IRAR B A S R % B BRI A E A,
SRSREAA « T SRANAE B 5 5 SR M 5 T Sk s K AR X

Abstract : Demand side management in China has developed from the terminal energy saving, orderly power utilization manage-
ment to the demand response. In a certain extent, the use of electric power is optimized and the efficiency of the terminal is
improved. The development mode of market — oriented demand response in China is discussed as viewed from price — based

and incentive — based demand response, and some detailed suggestions are given. The conclusion provides a reference for im-

plementing the demand response to ease the energy crisis and environmental pressure.

Key words : demand side management; demand response; marketization ; development mode
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0 3l 5

g 2R M) O ARE A YR A SR A B, SR ) A
(demand side management , DSM ) f - i1 3 [ HL R} Bé
T 1984 AE$E Y J& R 1 N R RE TR GBI TR B 55 il
it e AW g B A8 B it TR R T AR
JIREVERLI rh . 24 I K B —E B A R
PRI, 20 {42 90 4 A SCHE 5 5K i 7 ( demand  re-
sponse , DR) ARG AL Iy i g, UER| 45 F
B S B HE a pe A s SR r A =, 2005 48, SE 1
TERETREL SR 1 281 etk 7 SR o 57 14 52 Ak 1 A
5 B AL i 215 SR R S50 T TR
PR bS] 1 5 75 5K o 7 TiT 3 i i, 2006 4E,
S [ AR R — (R A b, S0 SR 1 R M AE
sEA L T b, TP by v 7 ey H A B & mT SR
52 381 AR s 1 28 5 SRRl T A 1 H T SR A AR
o e SCHAB 1 5 SR w15 4 7 A SE A 2 2T
A& )75 3R e b7 ( price — based demand response ) 5
FET N 1% 55 3K 1) 37 (incentive — based demand re-
sponse ) o T A% I T 2K 0 17 2 5 P A e iz He,
728 A AL 1 ke e 3R 2 5 FH AT A R

Y LY SRR IR R B AME T St ) FH F AR A
70 s TRl ) 75 SR i L2 P P B DL AR R
T I 5 WA B9 AT, R R GEis AT E R
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U rp SRS B A R

ORI 20 {42 90 ARUG I AR, —JF
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Mk . 2012 4F 10 H, W BCER | A itk Z2 3L [R] 4 A
CORT Il e SR M A8 B T 255 1 AR Y T
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Abstract: In order to reduce the cavitation of recirculation valve of steam feed pump and reduce its energy consumption at low
load, a new control strategy for recirculation valve is adopted through the research and analysis, and it is verified in practice.
A new control strategy makes steam feed recirculation valve to be fully closed during the normal operation of the unit, and it
only needs to open in the start —up and shutdown process of steam feed pump, which minimizes the cavitation of recirculation
valve and greatly reduces the energy consumption of steam feed pump at low load. The practice shows that the new control

strategy can realize the energy saving of steam feed pump, prolong the service life of recirculation valve and ensure the safety

Vol.39,No. 3
Jun. ,2016

of feed — water flow of steam feed pump and boiler.

Key words :steam feed pump; recirculation valve; energy saving and consumption reduction; control
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