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Abstract: The electrical characteristics of wind farms must comply with the new integration standards and requirements of large
— scale wind farm. According to these requirements the wind farm is constrained by the wind conditions just at that moment
and it should be able to complete the control tasks on the level of the conventional power plants. For example when the grid
reduces the transmission capacity ( such as the device replacement or repair of main power grid) all the wind turbines of wind
farms can still be in the operation but the power level is low. And wind farms also must be able to participate in local balance
control ( secondary FM) . Based on doubly — fed induction generator with low voltage ride through ( LVRT) capability the dis—
tance protection is adopted in the wind farm side and the grid side of the link line in order to increase the reliability of protec—
tion. Then the protection model is established and studied combining with the induction generator model.
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Abstract: Identification for the characteristics of human body electric shock is an indispensable prerequisite for the security
and defense of power grid the security protection of power utilization and the development of novel leakage protection de—
vices. Based on the theory of electrical bioimpedance ( EBI) the method for the frequency scattering characteristics of human
body and the impedance parameters of human body electric shock are studied. Using the harmonic voltage commonly existing
in low — voltage distribution network the identification method for the characteristics of human body electric shock is proposed
considering human body impedance and its frequency scattering characteristics. The proposed method is verified to be simple
feasible and fast by the simulation results with PSCAD/EMTDC and MATLAB which is of reference significance for elimina—
ting the dead — zone of the residual current protective devices and the design of novel leakage protection devices based on the
characteristics of human body electric shock.

Key words: electrical bioimpedance; human body electric shock; leakage protection; residual current; characteristic
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WA A .

Abstract: There is a certain risk of subsynchronous oscillation ( SSO) in process of power system transmission and this oscil—
lation is easy to damage the shaft of turbogenerator set so it is of significance for the prevention and suppression of subsyn—
chronous oscillation through the accurate analysis of subsynchronous oscillation characteristics of the system. The basic struc—
ture of static synchronous compensator ( STATCOM) and inhibition method of SSO are studied and the designed suppression
effects of subsynchronous damping controller are different based on different filters. Three synchronous damping controllers are
designed among which a new design method of the controller is proposed and the narrow band — pass subsynchronous damping
controller is designed according to this proposed method. Finally based on the IEEE first benchmark model the validity of
these three different controllers are verified using PSCAD/EMTDC and MATLAB.

Key words: synchronous oscillation; static synchronous compensator; synchronous damping controller
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Abstract: With the constant improvement of the national economic level the customers’load in power grid is increasing and
the chained structure of power supply is adopted due to the weak structure of power grid which leads to the power at each im—
portant cross — section in the grid closes to the limit. When there are faults occurring in power grid it will lead to the cross —
section go beyond the limit and result in the problems such as the voltage stability and frequency stability in regional power
grid which seriously affects the safe and stable operation of power grid. Especially under the chained power supply the trip—
ping of the units in receiving — end power grid will lead to multiple cross — sections in power grid go beyond the limit thus the
system stability is destroyed and the stability control devices are in action. Stability control devices can ensure the safe and sta—
ble operation of power grid but with the constant construction of framework structure of receiving — end power grid the in—
stalled capacity of receiving — end power grid as well as the single unit capacity is increasing resulting in a complex load shed—
ding strategy for stability control even possible over — shedding. Through the analysis of unit tripping in receiving — end power
grid under the chained power supply the general character after the unit tripping is found out. And in combination with the
general character a new load shedding strategy for stability control is proposed. The simulation analysis with PSASP in one
power grid verifies the proposed load shedding strategy is simple and does not lead to a over — shedding which has an impor—
tant practical value.
Key words: stability control system; chained power supply; unit tripping; cross — section; low voltage; load shedding
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Abstract: In recent years the rapid development of wind power generation in Xinjiang is much faster than the development of
grid construction and the increasing of customers” loads. And restricted by the grid structure and influenced by dispatching ca—
pability the blocking of wind power output happens quite often so wind power accommodation becomes the common problem
obsessing the grid and wind farms. On the basis of " Wind Power Priority Dispatching Specification" and the construction of
smart grid operation supporting system the wind power priority dispatching plan is designed for Xinjiang which can realize
the accommodation maximization of new energy in the premise of ensuring the safe and stable operation of power grid.

Key words: intelligent dispatching; wind power priority dispatching; generation scheduling; theoretical wind power
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Abstract: Electrified railway traction load is a typical unbalanced load and its load status has become a hot issue concerned
by the grid companies and the railway sector for many years. The output capacity of several typical traction transformers is cal—
culated theoretically and their capacity occupation in power grid is discussed. The definition of power factor of three — phase
unbalanced load is analyzed theoretically and the method to improve the power factor is given. Then combined with the meas—
ured data in traction substation the method of reducing voltage unbalanced degree is proposed by the comparison and analysis.
Finally the calculation methods of capacity tariff in traction substation are discussed as viewed from the power supply depart—
ments.

Key words: traction transformer; output capacity; capacity occupation; capacity utilization, power factor; basic capacity

charge
:TM714 TA : 1003 -6954(2014) 03 - 0029 -05
3
4 5 1.1
6 110 kV 220 kV
, 7 ~
; 8 27.5 kV
o 1 o
1

Uy~Iy

+29 .



37 3 Vol.37 No.3
2014 6 Sichuan Electric Power Technology Jun. 2014
Sy =Uyly (1)
Sg=8,+S8,+S,=Uyl, =5, (2)
3 Scott
K=———%x100% =100%( 3) ) . )
Hat+t1lp+1.=0
100% . . E‘”’llcz“”zla (5)
. o O i
. o 2B B
1.2 Viv DiAD 0-1 ﬁ
Vi SRS B =
'WRDﬁKalﬁ}% (6)
AB.B 0. 0O T
( C) DI(;D ) 0 g
] I, =Iﬁ =1,
> I=l,=1,= 21, (7)
ﬁKM
K, =2 K, =20 By
w, w, 2
S, =UI, + UIB =2UI, (8)
B V/v Ss=Ueple + Ul + Upyl,
L1, 1, I, =1, =1, =U,l, +%U4314 +%UARIB
S, =1,U.+1,,U, =2U, (4)
21, 21
Sy =20, K = =(Ug +UAB)f zfﬁ UAB(§+1)
100% 3Ky 3Ky
21 \/7
° = < e =(1+ Ui, (9)
aI\M( 2 +
50% o \/§KIVI /—)
1.3 Sc 5,
. cott K:SfXIOO% =92.8% (10)
Scott o s
M T
T
90° 'V
3 1.4 YNd11
YN A) (B) .(C
A+ 1, +1.=0 (A).(B).(C)
MLT A.B.C ( ACB BCA---)
: QS o
1
B o A (c¢)
o (a) .(b) K

e« 30



Vol.37 No.3

37 3
2014 6 Sichuan Electric Power Technology Jun. 2014
4 o °
15%
~20% °
0.8 ~0.85
4 Yndil 0.75 0.2 ~0.4.
UC
00 32 -1A 2
0. 0 g O
I.=1 =1 0l = 5—1/3 2/3 g(11)
3. 5 B-13 —1307s" 2.1
I
, ' . = ) I(
I,=1,0° I,=1, -120° ( )
)
1=l =22 (12)
P =U,1, cosp, + U, cosp, + Ul cosp, (17)
( )
S = (P, +P,+P)7+(0,=0,+0,) 7 (18)
O P (13)
©T 372,65 ¢
1 _Pa +P, +P, 19
I, :Ele, cosg =5 45, +5. (19)
3
I =1 =1 = 1
o T e T 650 P,+P,+P,
cosp = - -
- 3 .Llﬂl=0’6551(’l (14) \/(P(¢+Pb+Pc) +(Qa+Qb+Qc)
2. 65 N&Y
(20)
2.2
S :«/gUnIpz
S, =U1,+U]I,=2U,1,
=2U, x0.6551,=1.134U,1, (15)
S, 1.1340,1, .
K:SfxlOO% =———x100% =75.6%
S etel °
(16) (1) o
YN (
\ )
75.6% (2)
84% . o

e 3] e



37 3 Vol.37 No.3
2014 6 Sichuan Electric Power Technology Jun. 2014
o 6 YNdI1 220 kV
’ 750 MVA)
3
ey 95% 2% 6 YNdII (20 kV)
4% o
«/?TUVI( -)
Ey = 7% 21
=108, (21)
U."V ’ S(l ° (
315 kVA )
1994
( 15 min 30 min
)
10
(1)
Vi/iv
5 o
YNdI1 N
24 h o
(35 28800 ) Mat— (2)
lab YNd11 Scott
5 o
110 kV 400 MVA
o (3)

3D



37 3 Vol.37 No.3

2014 6 Sichuan Electric Power Technology Jun. 2014
4
(4)
(5) 1 ( ) M
. N 2009.
. 2 M .
2010.
3 . J
’ 1997(4) : 1 -3.
(6) 4 ]
5 .
2005(6):1-5.
5 .
J . 2008( 1) : 10 - 13.
° 6 .
J . 2009 26( 1) :33 -39.
5 7 .
J . 2007(2) :35 -37.
8 J .
2011(5) :50 -52.
Viv YNdII o (5)
9 .
3
J . 1997(6) : 116 - 120.
10 . J.
° 2008(9) : 7 -8.

AR (1988) | AR £ BF 7 &, BE A 5 @) b &5 ) R
G bR MEAAEIRE RAF.

( 12014 - 03 -20)
S
( 9 ) J. 2013( 16) : 153 — 154.

5  Urmila M. Diwekar. A Novel Sampling Approach to Combi—

natorial Optimization Under Uncertainty J . Computational

Optimization and Applications 2012( 20) : 102 —103.

1 )
] 2013 .
(10) : 118 - 125, FARFE(1987) ,BR LB A BT R Tr 6 A R ALIE 6] 5
) B G BRI
: EYHR(1959) , #HZ M LEHAE ST, TR2HR T @
()= o mw R g R K A A
2013(6) : 1 -6. KA (1964) M4, HI%, AL A ST FR S B b
3 : LEY XL
J . 2011 EHEF(1973) 9 HR, REAREFIF. TR F
(10) : 118 - 125. FATHARBRLEEFRE R,
4 . ( 12014 - 03 - 10)

« 33 .



37 3 Vol.37 No.3
2014 6 Sichuan Electric Power Technology Jun. 2014

TSC + STATCOM

( 610031)

(32 —#F oy TSC A= STATCOM # s 69 i & R AME R E , £ £ TSC K& & K A A= STATCOM /& # & 7 4k
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aHeg @R, TSC R ATFRA B A, - TH M & EgE T 2] N . % &%) STATCOM o9 # F AR A — 32454 E &K &
Yo, R R ik R AT KA EAS, B R KM AT . AL RAV, ERATRIEN KL T, 2 Rs
KA AMEELE LA RAFOIAMEZ R
Abstract: A hybrid var compensator which consists of thyristor switched capacitor ( TSC) and static synchronous compensator
( STATCOM) is proposed. Tt has the advantages of TSC and STATCOM and can realize low cost large capacity and accurate
reactive compensation. The hierarchical control structure is adopted and the coordinated control of TSC and STATCOM is real-
ized by expert system. In order to avoid inrush current the pre — charge technology is applied to TSC and the capacitor is put
into operation in the system voltage peak. Considering the fact that the mathematical model of STATCOM is a nonlinear cou—
pling system the inverse system approach is adopted to carry out the decoupling linearization of the original system. Then the
variable — structure control is used for its design. The simulation results indicate that the hybrid var compensator has a perfect
compensation performance based on the proposed control strategy.

Key words: reactive compensation; hybrid var compensator; expert system; inverse system; variable — structure control
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Abstract: The large current through the grounding electrode of DC system is the main reason for DC magnetic bias which cau—
ses DC current running through the neutral grounding transformer. Whereas the introduction of DC magnetic bias can not only
affect AC transformers but also can inject the harmonic wave into the system which would influence the power quality. The
reasons for the generation of DC magnetic bias are analyzed as well as its harms to the power system and meanwhile a sup—
pression strategy for DC magnetic bias based on the operation of the convertor station is proposed. Using this strategy when
the DC transmission system experiences the unipolar locking due to the protection action the ground loop mode automatically
changes to the metal mode which greatly reduces the heavy current running through the grounding electrode and suppresses
DC magnetic bias effectively.

Key words: HVDC transmission system; DC magnetic bias; ground loop operation; metal loop operation
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Abstract: With the development of electricity market it is an effective way to alleviate the congestion and eliminate the market

power by introducing interruptible load into transmission congestion management. It is proposed that the interruptible load is

introduced into transmission congestion management through power flow optimization and the combined dispatching model of

power flow optimization and interruptible load can solve the transmission congestion. The simulation results of the economical

efficiency analysis of the proposed model and the calculation example by IEEE 6 — bus system show that in the environment of

electricity market the proposed combined dispatching model can alleviate the transmission congestion effectively.

Key words: electricity market; interruptible load; transmission congestion management; power flow optimization
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Abstract: Continuation method is used to track the balance flow of power system connected by DFIG and based on bifurcation
theory the bifurcation point of balance flow is also analyzed. A novel SVC model based on washout filter technology is pro—
posed which is used to control hopf bifurcation alter the eigenvalue of Jacobian matrix that is related to bifurcation. It not on—
ly enhances the voltage amplitude but also eliminates the hopf bifurcation point and expands the margin of voltage stability.
The simulation results and time — domain simulation demonstrate the new approach is correct and feasible.

Key words: wind power system; voltage stability; washout filter; SVC; Hopf bifurcation
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JEFIEAT .
Abstract: In wind farm grid with induction wind turbines the abrupt change of wind velocity will affect the grid system. The
influences of wind farm with induction wind turbines during the abrupt change of wind velocity on the grid — integrated voltage
current active power and reactive power are studied. Through the dynamic simulation during the abrupt change of wind ve—
locity the voltage level of access point and the wind energy utilization of wind turbine decrease significantly and the impacts
of STATCOM on the voltage level of access point and the wind energy utilization of wind turbine are analyzed by the simula—
tion. Finally the feasibility of protective measures such as abrupt change of shift wind velocity and abrupt change of pitch con—
trol wind velocity is discussed in order to ensure the normal operation of induction wind farms during the abrupt change of wind
velocity.
Key words: induction wind turbine model; abrupt change of wind velocity; dynamic simulation; protective measures
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Abstract: Based on the distributed parameter model of transmission line the optimization algorithm for two — terminal fault lo—
cation is presented by adopting the electrical quantities at two terminals for the calculation of fault location. This algorithm
makes a detailed analysis on the relationship for each point between its voltage and current when there has a line fault. Mean—
while this method also utilizes the resistive character of resistance to determine the fault location which is not affected by the
influence of line load system impedance and transition resistance and finally obtains a relatively high accuracy.

Key words: distributed parameter; two — terminal fault location; resistive character; optimization algorithm
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4 EMTDC
1 A
M M N N
/% A% /A IV /A /%
20 44.26 3.42 52.34 1.08 0.197 8 1.10
40 51.91 2.01 53.05 1.40 0.398 8 0.30
50 53.26 1.57 53.19 1.58 0.499 9 0.02
60 53.55 1.38 51.28 1.96 0.601 0 0.17
80 53.97 1.04 45.82 3.72 0.801 7 0.21
100 49.01 1.01 0.001 21.99 0.998 9 0.11
2 50%
M M N N
A% /A /V /A /%
Ag 53.3 1.11 37.73 1.12 0.499 9 0.02
B 50.35 2.62 50.14 2.74
B .4 .02
Ce C 50.57 2.59 51.06 2.45 0.499°9 0-0
C 57.87 2.44 57.80 2.64
A .4 .02
¢ A 51.63 2.64 52.06 2.44 0.499°9 0.0
A 49.36 3.26 49.15 2.94
ABCg B 49.29 2.87 49.29 2.92 0.499 9 0.02
C 49.22 2.52 49.43 2.91
3 50% A
M M N N
1Q /V /A /V /A /%
0 53.26 1.57 53.19 1.58 0.499 9 0.02
1 53.12 1.64 53.05 1.67 0.499 9 0.02
10 53.76 1.40 53.62 1.56 0.499 8 0.04
50 56.52 0.65 56.24 0.96 0.500 0 0.00
100 57.23 0.29 57.02 0.65 0.499 9 0.02
4
M M N N
/° Y /A IV /A 1%
10 52.91 1.67 52.62 1.68 0.500 1 0.02
20 52.62 1.75 52.41 1.65 0.500 1 0.02
40 56.03 1.79 51.35 1.70 0.500 9 0.18
60 53.97 1.90 50.07 1.77 0.500 6 0.12
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3 30% - BC 61.5 138.5 0.75
4 70% - ABCN 140.3 59.7 0.15
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Abstract: Two forms of break point vulnerability are analyzed and the electric betweenness in the lines is taken to measure the
vulnerability. Break point vulnerability is used as one criterion of choosing break point. A method for selecting the optimum
minimum break point set ( MBPS) from multi — MBPS with the same cardinal number is presented based on this indicator and
0 -1 state artificial fish swarm algorithm. In order to reduce the complexity of searching time the tabu list is introduced. Fi-
nally the feasibility and correctness are proved with the examples of simulation.

Key words: minimum break point set ( MBPS) ; vulnerability of break point; electric betweenness in line; artificial fish

swarm algorithm; tabu list
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Abstract: Aiming at the characteristics of wind power integration with the distribution network the method of line loss is stud—
ied. The equivalent capacity method is improved by the reasonable division of calculation time and the flexible choice for feed—
er head. According to the output of wind power it is proposed that the calculation time can be divided dynamically by the out—
put of wind power. With the improved equivalent capacity method the line loss of distribution network with wind power is cal—
culated and the numerical examples verify the validity of this improved method.
Key words: wind power; equivalent capacity method; line loss
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Abstract: According to the slower operation of differential protection of internal fault in low voltage side of transformer the
reason is analyzed that the selection of serial reactor in the parallel capacitors leads to the oscillation discharge during the
fault. And the transformer differential protection is blocked by transformer inrush criterion. Then the relationship between the
oscillation discharge frequency of parallel capacitor and the type selection of capacitor is analyzed as well as the effects of har—
monic component on transformer inrush criterion. Through the EMTDC simulation the advices for the inrush current criteria of
transformer differential protection are proposed.
Key words: transformer differential protection; parallel capacitor; inrush current; resonance
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2 3 4
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3
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1
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1 4 B 6 200 ms C ( 6%)
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7 ( 12%)
2
3 ( 6%)
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3.2 12%
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77.19% 2.17%  18.33% 2.70%
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Abstract: The modeling and simulation on Matlab/Simulink of single — phase photovoltaic ( PV) system is studied. The math—
ematical model of single — phase voltage PWM inverter is set up based on state — space average method. The dual - loop con—
trol strategy with the dc — link voltage control loop is proposed. And the single — phase PV system is modeled and the simula—
tion of performances is carried out. The simulation results verify that the inverter with the proposed control strategy has a rapid
dynamic response and a low total harmonic distortion ( THD) of the output voltage.
Key words: photovoltaic ( PV) power generation; dc — link voltage; control strategy
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Abstract: Power consumption curve of the whole society is composed of three industries’electricity load curve and residential e—
lectricity load curve. Through the superposition of electricity load curve of large customers the electricity load curve of typical
trade and residents is calculated. The characteristics of electricity loads and its law of development are studied. The maximum
electricity load of three industries is also evaluated in a similar way and the relationship between load structure and industrial
structure is investigated. The results show that the electricity load of the typical trade in three industries presents obvious sea—
sonal characteristics in Sichuan area. The electricity load proportion of primary industry is relatively small and the load pro—
portion of second industry is relatively large. Particularly the electricity load of third industry develops rapidly and the quali—
ty of residential life is being improved continuously.

Key words: three industries; electricity load characteristics; load structure; industrial structure
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TR T AU LR IE R A R ) 2B R R AR ik, T F ARG B R R R R A e AR
FERATT HAET, FL R T — & 315 MW HUALASE AU R X 30 2 AL B R 5 52 69 AT 31 F 524, 3T RRAT i o ik e
PNRB AT ER Y0 FBGRAT T B, AR B T AR E R AN T LN E RSk,

Abstract: The main source and evaluation method for the uncertainty of turbine performance test are introduced and the meas—
urement uncertainty of measuring parameters the influencing coefficients and the uncertainty of heat rate are analyzed and dis—
cussed. An example for the uncertainty of heat rate is given for a 315 MW steam turbine and the differential methods to cal—
culate the influencing coefficients are compared such as the analytical differentiation and small disturbance analysis method.
Finally the main factors affecting the uncertainty of heat rate and the solutions are pointed out.

Key words: steam turbine; performance test; uncertainty of heat rate
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1
1% 1% /% /%
16.45 MPa 25 MPa 0.107 5 0.027 7 0.111 0
538.72 C 0.200 0 0.010 3 0.200 3
3.76 MPa 6 MPa 0.112°8 0.012 9 0.113 6
336.29 C 0.282°8 0.018 5 0.283 4
3.42 MPa 6 MPa 0.124 1 0.013 3 0.124 9
536.15 C 0.282 8 0.021 1 0.283 6
7.96 kPa 200 kPa 1.255 7 0.0430 0.450 0 1.334 5
18.79 MPa 32 MPa 0.170 3 0.030 3 0.1729
277.32 C 0.282°8 0.002 9 0.2829
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2
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D E=CxD 2 E=CxD
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1.334 5 0.013 6 0.000 2 0.013 6 0. 000 2
SF 0.172 5 0.175 4
JSF 1% 0.415 4 0.418 8
( 9% )
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Abstract: Based on the theoretical derivation of hydro — mechanical coupling relationship between the hydroelectric generating
sets sharing the long common conduit the nonlinear hydro turbine model with sharing long diversion system is established and
order — reduced in accordance with the demand of power system simulation. According to the characteristics of complex struc—
ture of surge shaft a method to correct the overflow time constant of surge shaft with its structure coefficients is proposed. This
hydro turbine model can reflect the influence of surge shaft and sharing common conduit on the long term dynamic process in
power system the accuracy of model is proved by the comparison of simulation results and actual recording data in power sys—
tem which can be used as part of the hydroelectric generating set model for the simulation and calculation of the existing pow—
er system.
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Abstract: In order to analyze the influences of intake and exhaust ventilation on the development of cable chamber fire and
consequent hazard and to find a reasonable smoke exhaust scheme FDS is adopted to simulate the cable chamber fire. The
obtained results show that the employed smoke exhaust scheme could reduce the hazard of cable chamber fire. Moreover the
effectiveness would be better within a larger blast capacity. However the smoke exhaust scheme would increase the fire dura—
tion and bring more losses possibly on the other hand. So in the fire — fighting design of cable chamber the reasonable ventila—
tion system should be selected according to the actual situation.
Key words: fire of hydroelectric power station; cable fire; numerical simulation; ventilation system
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