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Abstract:In order to reduce the harms of capacitance current during single — phase grounding fault for low — voltage distribu-
tion network in Xinjiang, there are many arc suppression coils installed. So frequency sweeping method for measuring capaci-
tance current based on resonance principle is introduced, which is only required to select a grid arc suppression coil in low —
voltage side for measurement, and is simple and convenient. The capacitance current of 10 kV busbar in Qimashan substation
of Urumgqi city is actually measured, and the simulation for voltage waveform of arc suppression coil when injecting different
frequency current signal is carried out to determine the resonant frequency and calculate the out — of — resonance degree. The

test value is compared with the actual value, which verifies the accuracy of the proposed measurement method and the validity
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of the measurement in the Xinjiang power grid.

Key words: frequency sweeping method; resonant frequency; out — of — resonance degree
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Abstract . It is crucial for the power and voltage stability to control converters in the system of MMC — MTDC. The traditional
droop controller is designed based on the relationship between voltage and power, which makes it incapable of realizing the
function of allocating the power among receiving — end converters. In order to solve the above — mentioned problem, a novel
multi — terminal network coordinated control strategy based on voltage droop characteristic is proposed. Firstly, the mathemati-
cal model is analyzed in detail, and then the relationship between voltage and current among different converters is showed
considering the characteristics of network structure of MTDC. A novel voltage droop controller is designed based on the charac-
teristic curve (U —1T curve) of converters. The goal of allocating the power among different converters could be easily achieved
by changing or adjusting the slope of U -1 curve. A four — terminal model is established through PSCAD/EMTDC simulation
software. The simulation results show that allocating the power among different receiving — end converters according to the des-
ignated goals could be easily realized by changing the slope of U —I curve, which verifies the correctness and feasibility of the
proposed control strategy.

Key words: MMC — MTDC ; power allocation; voltage droop characteristic; U — I curve ;multi — terminal network coordinated
control
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PR LY B K A I 52 3 4] 99 X6 S S F, TR0
& 17 KU 43 A

B £,8 B ,R®#HE,RER,EHN,K # k£
(1. [ P ) 28 R 2 B BORIETE e, il 58 R5F 830002;
2. [ g gt L g 2 ) A SRR, a8 RST 830000)

B A TS50 KV A AR R R DAL AR, B Y IR Rl B K IR, 3R R K et 29 1800
km, FRR BB RIAMGGE R, AT T dIbiz s h 260 E, B b2 AR A, RGP ER &R AWMNF
ERRHMRES, ERAETARLEBRERIM Y H L EEZ M @ET 2w 750 kV ZBBK R ZRM F4E—= 750 kV
KRHEN FHRAAL LB BARES, P Tl N ELHEEIEST, R T50 kV i ERFREZEHER , A EL
W& BT AL, —F BT M T BT, ARSI MR R L BRI R R = AT &, B
BE T S A AR R AR AR AR TR AR AR ) S o @ AT IR RO W B K IR R IR A B B AT 9 AT, 3 e AT ik
IR Kb 0 B K B W) #2325 24 #7458 1, P 35 475 SR 09 4 40 A B AREE UG 3T 58 b W 3B 4T A 8 U, T PR s Rt M R
RLEEXIAMEEE, B ARFARLEBERARNZLARBEEFTRET EEH KL,

KR FPRINPTBORIRM 750 kV L K HUAE T s A faE

Abstract : With 750 kV Yili — Kuche power transmission and transformation project being put into operation, it will form a
large ring network in Western Tianshan, and the total line length of ring network is about 1 800 km. The large ring network in
Western Tianshan gets through the channel of power supply form southern to northern Xinjiang, realizes the inter — supply be-
tween southern and northern Xinjiang, and improves the accommodation capacity of clean energy in Yili region and the five
southern states. But because the two substations in Tianshan western section of large ring network are connected with each oth-
er through a single 750 kV line, the fault of either 750 kV lines in the ring network will lead to a large scale and wide range
flow transfer, which seriously affects the safe and stable operation of power grid. At the same time, 750 kV Yili - Kuche line
passes through the areas with high altitude and harsh climatic conditions, the complex environment deteriorates even further the
reliable operation of power grid, which makes the outside world doubt on the construction of Tianshan western section of large
ring network. The reliability of power supply, power transmission capacity, safety and stability, accommodation capacity of
clean energy and other aspects during initial operation stage of Tianshan western section of large ring network are analyzed, the
benefits brought by the operation of Tianshan western section of large ring network are compared in detail as well as the risks
after its operation, which can eliminate the doubts for the construction of a ring network and provide an important technical
support for the safe and stable operation of Tianshan western section of large ring network.

Key words : Tianshan western section of large ring network; 750 kV Yili — Kuche transmission line; transmission capacity;
safety and stability
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M 45 % FL B RS 1100 km, ALK /NE Y iR
K SRR BTGB T , FE 52 A3 H 738 i 750 kV
PREELR Bk L 345 M X, 4 JE 6 HLE % 1100 km,
750 kV {PEELE B2 JE BN T R R A A L T ARk DL
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T ) T, 1 0 96 L DOF) 114 DR 0 25 o, $R T 1T T B VR
ONEEEEpA
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Abstract : With the rapid consumption of global traditional fossil energy, the new clean and renewable energy sources develop
fast, because the energy sources are more and more away from the load center, the energy demand and distribution are uneven
on time and space. The construction of global energy Internet can realize the global transmission function for the electricity of
the clean energy base, and achieve the sharing of electric energy resource, which is an effective way to solve the unbalanced
situation. Under the background of global energy Internet, taking China as a starting point and Germany as the end, the mid-
dle countries which are passing by are partitioned. Considering the tariff, the length of transmission lines, the operation and

maintenance rate, construction cost of different countries, the mathematical models are established for the transmission corridor

planning form China to Germany, and a corresponding example analysis is carried out.

Key words : global energy Internet; transmission corridor; economical efficiency; power price
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Abstract: +1 100 kV UHVDC transmission projects belong to a new voltage level in engineering applications, and the selec-
tion and arrangement of DC polar bus can refer to = 800 kV converter station, which needs a further research and analysis.
For the indoor layout scheme of +1 100 kV polar line, the checking calculation is carried out for electromagnetic environment
of three tube buses (6063G — ®500/480, 6063G — ®450/430 and 6063G — ®400,/380) , and the recommendations are given
for the arrangement of tube bus combined with the current + 1 100 kV equipment size. The results indicate that, for these
three alternative tube buses, corona would not appear when their height above ground is between 15 ~25 meters as well as the
ground ion current density and magnetic induction would meet the requirements of relevant standards and regulations. The
earth resultant electric field of each bus should be less than 25 kV/m when their height above ground is more than 18 m. Be-
sides, the requirements of failure stress and deflection would be met when the conductor span is less than 15 m. Therefore,
considering the safety and reliability of operation and the engineering economics, 6063G — ®400/380 tube bus is recommen-
ded as + 1100 kV polar bus, and it is also recommended that the height should be more than 18 m and the layout span of bus
should be less than 15m.

Key words: +1 100 kV converter station; DC polar bus; electromagnetic environment; mechanical force; span of tube bus
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Abstract: +1 100 kV is a new voltage level for HVDC transmission projects. Along with the rising of voltage level, overvolt-
age level is increased significantly, which brings a sharp rise of air clearance. For the sake of the operators’safety, the air
clearance between the electrode and human body should be guaranteed to be 0 according to the theoretical discharge probabili-
ty, that is, 33m. Therefore, if operators are admitted to enter the indoor DC field, a tremendous dimension is required for the
building, which brings huge cost, and meanwhile, it is not convenient to observe the equipment from far away. In order to
solve this problem, a double layer shielding cage is proposed, and its design structure is illustrated. Based on this cage, two

inspection schemes are proposed, namely the aisle scheme and rail car scheme. The application of these schemes satisfies the

Vol. 40,No. 3
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100031)

work requirements of the operators and spares the cost of the construction.

Key words: +1 100 kV; indoor DC field; air clearance; double layer shielding cage; inspection scheme
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Abstract : Aiming at the load imbalance occurred in the air flow disturbance of megawatt wind turbine generator system at the
rated wind speed, an individual pitch control strategy based on the improved differential evolution ( DE) algorithm is pro-
posed. It uses the optimization of DE algorithm to narrow the search range of PID parameters and improve dynamic response
capability. Through the improved DE algorithm, the local search ability is improved to make the adjustment process have a
strong adaptability, thus the optimal control of pitch angle is obtained. Finally, Matlab and Fast software are adopted as the
testing platform, and the simulation for 2 MW unit with individual pitch is carried out. The results show that the proposed indi-
vidual pitch control strategy can effectively reduce the load of the unit under disturbance, relieve the fatigue degree of the unit
and extend its life, which is good for maintaining the output power so as to improve the running efficiency.

Key words : megawatt wind turbine generator system; individual pitch control; improved DE algorithm; load of wind turbine
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Abstract: OCT is an important measurement equipment which is commonly used in UHVDC converter station, but there is a
high failure rate in the running UHVDC converter station at present. According to the relationship between OCT measurement
module and DC control and protection system in Yibin converter station, and combined with the maloperation of a single set
protection caused by merging unit (POMI) exception since YiBin converter station being put into operation, the theoretical a-
nalysis of its causes is done. By using the probability theory, the probability of maloperation and rejection of " two out of
three" logic and "one out of two" logic in DC protection are compared and analyzed. Finally, the existing hidden troubles in
DC protection logic which may lead to DC blocking are analyzed, and the reasonable suggestions are put forward so as to en-

sure the safe and stable operation of UHVDC system in power grid.

Key words: UHVDC; OCT; DC control and protection; POMI exception; probability; DC blocking
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Abstract : China is vast in areas and has unbalanced distribution of primary energy. The hydroelectric power should be sent to
load center through long — distance UHVDC transmission, and it is the important way to solve the rich hydroelectric power and
reduce water discharge. The described project is a +800 kV UHVDC converter station at hydropower sending — end in South-
west China. The rated transmission capacity is up to 10 GW. In the initial stage the short — circuit capacity at AC side is inad-
equate and after the large — scale hydropower station being put into operation, the short — circuit current will exceed the stand-
ard. It must be ensured that the relevant procedures and safe operation in the short term and long term are both fulfilled. The
site restriction should also be considered. Aiming at the above issues, intensive studies are carried out in areas of reactive
power compensation and optimal configuration by using the method of combination of far and near, overall considerations. The
results of a certain reference value are summarized.

Key words:HVDC transmission; reactive power compensation; short — circuit current; voltage fluctuation; synchronous com-
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Abstract: For "T" connection mode of bushing lifting line in high — voltage side of UHV transformer and lightning arrester,
the connection modes with " U" shape and "—" shape are widely used in high — voltage busing terminal blocks. Through the
stress analysis and calculation of high — voltage bushing lead terminals, it comes to the conclusion that the stress value of ter-

minal root is smaller in the connection mode with " —" shape, which is good for the safe and stable operation of the equip-
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ment.

Key words: ultra high voltage transformer; bushing terminal in high — voltage side; connection mode; stress analysis
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Abstract ; With the continuous development of economic society, the scale of electricity has been constantly expanding and the
demand of electricity has been gradually increasing. This phenomenon accelerates the inconsistency of power supply and de-
mand, and the "low voltage" problems occur frequently, which seriously affects the service level of power supply. Firstly the
formation mechanism of the "low voltage" problem is analyzed, and then aiming at different kinds of "low voltage" problems,
a series of solution ideas verified by simulation are proposed combining with the power supply reality. Finally, some references
are provided for power enterprises to solve the "low voltage" problem through analyzing the price and work amount of various
solution ideas.

Key words: low voltage; line loss; voltage drop; solution ideas

MESHES TM727. 1 TERARER:A XE4HS:1003 -6954(2017)03 - 0048 — 04

b
v, + 2 (R gy

CI—1 U

Vol. 40,No. 3
Jun. ,2017

(1)

BEFE P E 2 AL 2 AU R R IR 2 T B AR T
JKEAWT R o, T F T M et A T AR AR R
PR AT SRAEA S R JZ U Be A R JE R IR A
JIBEH 7 G, e AR i IR R
AR R PR LT 5 | R )T P ) R R i ) A 52 30
S G R L R B, C RN K
JEILH,

1 AR F [ R AR AL o A

TR DAL L I AR ™ R A DA R LA TG
ARG, R DR LR R PR 2N . AR 4R
PR AE(E HR IR B B0 S PR AR L K AH B, An AT 1 R
X LR s R AT 20 A T 4

1
[S)

=

0 =U2+dU=U2+(_ ) (R +jX)

2

. 48 -

T L H R R, BT 1 (b) 1 6 < 107,
DR M £ % 7 7 [ SU W] LA Z W, 76 KL AiE B X 5K
(1) A7 — 2L T A s ] 15
P,R+0Q, X

AU = 7,

(2)

(b) A
Bl BREKEAXKESEEEREEE
L1 RELBAURENRE
MRAE(2) , 2R % BH AT 2 32 Wi 2k s 3 19 S



5 40 50 3 4]
2017 4£:6

MmN B h KR

Sichuan Electric Power Technology

Vol. 40,No. 3
Jun. ,2017

PEBR, L B BRI /0N, 2R % R BEL AR R, B R 2k
BB o Pl H DO O S R 1 O s DAL SR 0 i X
A T R O 4 % DR g TR ) () B, SR TRUAR AN 1y, 2t
AR/ BRI, SRR IR RE A R 5
VL IRIBS , FEL T A7 9 AS W7 388 4 0 A 79 P A TR
eIk BN TR, JRA 244 I i X 4k I L S BB Tl 2
ML R TR
1.2 fHEFEFEX

HRAE L AT A v 0 e i R 0 28 i 1 v 2 42
ANEEAT 0. 4 ke, T1i] A8 7843 1 DX 0 AR AT X,
T X | Fe bR SR R o IR | 674 20 A 5 A AL , (ke
S U NI G =R e i o N L )
Bz 5, R R A AL O Y G ™, R
JERE: N S s 10 AR i I Y 8 S vy /N LS
HS IR A8 6 KR FER A S s
1.3 ZWiMEEENTRR

B 5 A Bk 22 S A H B HIL A K ) R e 2 1 i
FH |, TC FEL Do 47 i e P JE Ty 3 A, 5 Bk 8 Ty e R
1, R RIER ™ o SR AE = A TR A BB £ IX 3k
TTE Ay, 2 B 43 13 DX HL A2 8 JE g b
P2 B PR B, TO D) A 2 i o AN, B R 2k
it WRPIE (8 59 17N N DA B U L8
1.4 FEETEREEENTE

Bl 22 77 T AN AR 5, Bl T b DX AR 7 R
1 FH PR Gy TV T AR b DX R T AR TG KOF
PIRWIE =, — R — " B A ™ il 38 20 ) i 4
FEREZ“ KT &7 BOR WK, 25 )8 % K455 =
A i AR FRBE , AT FH Ay PR G
543 1 DX S T L AR R 5 X 2 N A, 7 for
BRI, EARE IR, S BRI 1

2 MR R

2.1 BiFEE

PO AR T B AL e B8 A 2 T4
A L X HIE DL R A I g 15 4 T PR 7 7 LAY F A1
B [P A, o o927 IX 3l 214 S vk 5 A 2 AR A T B
YA A5 30T B -

HL UM : 10 kV 2GS E 2 20 km, 5 XL HL AR
JEASRIE Yy ST - 50/10, 255 50 KVA, 40 Y -
Yn0, 4% Hs #8 #4507 B 8 2= e £ 07 T 44 (9 500/
400) .

HHARAN R e R AME e, R e s
HLAS o LGT - 25/4 BUARR 404, AR 40 i b A
it L A PR A AR R AR 2t 4 , 2016 413 AEH 24 h
FL RS £ DX R 7R g o 10 R F R e
k1 fis,

1 ARERITESHOMNSERESITE

A FH B 4 C #H
LN A 242.2 228.5 250. 1
AR E/V 220.9 200.6 219. 1
SR R/ V 233.0 214.8 233.6

P & X fit 220 VR R 2 4
kmo PGP RIIREEA R KA TR
FHP L B UK o 70T F e e, 2945 — =~ 1
PR AT 190V, Horpf R i AP AR R
150 V,

2.2 BUHBIEST

B 5 DAY HL IR e A S A (R A7
FEB B AR . & DRI KA R R
FEEE, R i TR AR R R R K
X B 5 [RIN p T G0 A7 A 2 B RO B R 1, 22
T PR A AN

3 PiEr

3.1 HBEEEWIE

WFE TAEFED B Matlab -5 12k H] Simu-
link ZH {45 AR e &5 X B AL, A1) SimPowerSys-
tem JAE P Y JC PR AR B A R e AR, I X R b
TS S PR R 2R 8 U BB ST 0 Y 28
A7 BCEL N = A A9 Simulink ALY XH AL R B EE R 3E
T E, Nl 2 iR o

5 I

I

SHETTTET

ERERE
B2 ErM=E{ERE R EE

D BRI SR B AN R TR e 2 o B o

5 S7 -50/10, 5 50 kVA 246 Y - Yn0; £k i85

WKIR LGT - 25/4 RIS ALE A HR AL BE 1. 131
<49 .




5 40 50 3 4]
2017 4£:6

m e AR

Sichuan Electric Power Technology

Vol. 40,No. 3
Jun. ,2017

Wkm, =B S IR 0L, 50 0 BEE D 10
km 15 km DA K 20 km, 1 faf p 35 RIECE EE R 090,
I A7 A B 5 [X 24 h SO0, 45 SR AN 3
4 R o

235

230 O

~ \0\‘\\

N

AR HIE /V

215

210

21.78%  24.89% 29.04% 34.85%  43.56% 58.08%  87.12%

AtoES
B3 TERHEBEFEER
S
H
g o B \\\ - a
% 160 \\

140

120

21.78% 24.89% 29.04% 34.85% 43.56% 58.08% 87.12%

ARTE

E4 SBERHAHEEHEER

H Il 3 AT, 5 DXAR R Hh 2 R R 0 s X[ Oy
218 ~230.5 V, B2 EEE 2 214.8 ~228.5 Vi 4
i £ 1o ALb e I FEL R A7 BLES S 146V, 337 52 I 4L
PR 150 Vo % L AT A, iy ELARE AL 3 2k B Y R AL
DLEAS W SHOR S, R T & XA IE O, AR
AR R T SR
3.2 s EEEmER

HR A5 30 47 2 D ASCHE , T D 878 Hh 2 A s B 4
RISk LG - 25/4 BSR4k, i 2 T H
HLBAA 1,131 Q/km, 3 55K 5 EAR A S48 B2 4Ry
LGJ -35/6 BUNMR ALk, 2R T4 H I A A 0.
823 /km, AITRE]5 LR,

220

200

180 ~_

160

I G LR /V

140

120

100

21.78%  24.89%  29.04% 34.85% 43.56% 58.08% 87.12%
A E

——1G)25/4R 5L —e—LGI36/SRTLL
Es5 AEABAS&TRHATEREFTESESR

0 3 34 S A AR B IR B BELGE , 1T A
.50 -

R B A ity T oy FL R AR T 5 AT, 2 £ DX A7 far R ALK
T 35% I}, R LGI35/6 BIGRINA 48 28 nl LUK K Ui
G LRI TE 5 200 V78 i R R, Tk e 2
A R BRBHGTAT ALK, AR I 7 ff HL AR T 200V,
LG ERF AT DA A 282 348 A 2 B o TR AR, el AR it £ 7 PP
3.3 HEBmMBEIMERE

A T 3R i R B L PR, 7R A B E TR AR, 5
LR [ R 5 38 3 34 o e I e, B AR M
P, AT ARREARZE B& TC D45 FE , 5 1807 i o S 17 480,
ERIAME R i AMEIE X, R T 0. 677 9 Q 244k
Pk LR BRI R 0.645 6 O, kMEZRECH 105% ,
P EZERILE 6,

21.78% 24.89% 29.04% 34.85% 43.56% 58.08% 87.12%

S MMBRIMEEEN  —e— SBIEEE
E 6 EmBBRIMEEERERIR
HREBRERELER
M 6 AT LA I A B IRAMERE B, R i 1
i LA B R v M S8R B 97 47 3 18 o i
K AE i S A BT B RS FHEL 40V,
3.4 HEmMHABRIMERE
TR B iy 1y S i T FL X R A T, 23 TR 2K
BEBHBT b7 A DI AR LA S TC A A, 4 11 5 e
R AT HL T, 34 I DT R A 220 0 A H A T A i
TrEE M, e A AR DR KB 0. 9, /MR I 3l
SAMED: R A S R R T 2 0. 95, /MR &
M0 (3) #iE . BT BRI AR 7 4528,
Q. =P x[tan(cos '0.9) —tan(cos '0.95) ] (3)

240

220
200 —

180 ~

160

RIGARTHLIE /V

140

120

100

21.78%  24.89%  29.04%  34.85% 43.56% 58.08%  87.12%

—a— A EMERER] —e— B MEREE

BE7 EmAFBRAMERERE AR IR A
BERESER



5540 B4 3 1) m il

BAOHER Vol. 40,No. 3

2017 46 H Sichuan Electric Power Technology Jun. ,2017
R2 RBESERKERAET
VAHUE % 18 A H 25
HE N2k B AR AR ML AR N B ff A K 2R L RE R R
ERAT A AR A R A AN G B, A A& 41
I S I A M2 IR PLBIR, T f A K
B RN YR F B, I AMEAR 2
K3 HBHATARKIEREEARA
PEBLN NS Ak HRL TR B B/ T % I
HE Nk LGJ -35/6 _ .
T g gy LOSSTIEL 01715 km 5.676 t 13.564
TR g JC L5 /& 15 1.5 2 K 40 km,
GRS S ) . ~ PP 1419
W g 2PVE S 04TOVA LA 24 gk
R L) o . .
ML pwm  YVE S 02T0UE 1A 42
FHITFBAMERE B 5 2 TR REE X lab (FECES A IR I TR R R — RS 1R

A 577 HE R B B AT TR o B XT I R BRI
AR R 5 X, AT DASR F I 36 T T A M 2 1 X HIG
R TRl R TR 3L
3.5 EBETIES

MR K, 2T R AR AR e 0] 7 A Y
FEJFEHEZ— . H 5B b DG R R R BB X £
i A JREA T BRI , 0l C PR AR R 25 M 3 53 A AN
G bR K, TR AR AR A
DX AT AT Hts, /MR R A AT DR IR R I
W A5G R SR R R 5, X5 0 LA AU 2Rk
TR, A XA ER R KT 1.5 km, @ i 5 B
IS UETT 15 8,

TEFHLHE /V

21.78% 24.89% 29.04% 34.85% 43.56% 58.08% 87.12%

HEE
——IRBEER —e—TBEEHRE

B8 IBLTEDBMNERKATHEFEER
AT FLES R AT R, PR AR R g 2 A
O, AT DA AR AR o e e o B X A P 28 s 45 i B
I AN B — AR SR ) A, m] LR TR 72 TR
T INE A TIR B

4 fIH G PR AR ST

AR FEL s [R]85 A ) S HLER S &, A B Mat-

RSV, B AN [R] 28 531 4 1 FRL s TR] R4 1 AN [ i e
R o AV X2 Dy S DR | T R R T g e B
TCIAMEA R B X, AGE iR IR IC I AM B
AL BE AR DRI L T [

AR P ) e P L, ) 2% 25 3 7 7 4 [ e, 52 K
AR F TR PR R A 0 B, 2 L T A S K i AL
], SRR LR B 23543 B3R R GG , IV B
HAR T Ty T PR | e 80 BRARA I H T, O B AR
T B BT A5 WEAIHE S . D T 1 E g Al AR
HURA B T AR B 2 al SEME 2% N SE PR TR &
i EE H K, Xk AN [ ARG Fi s it AR, B 1) T 2 P
A EE, LUMDT R A 28060 B B HEAT IR B2 HIXS L,
BRSNS,

i®

5 %%
1) 7 R DX R, D) I 2 R A T FL ) 6%
AFAE T E I F e [ AT, AR Fl s ) A= A 1) = 2 it
AR B L RE A 2 TCIIAMEAS 2 i
R L AR e an it BB T AN R 55
2)id 4t Simulink {75 543 A1, 14 h0 4 B 48 T A
SN eI B BT TR R A
SESEBR AT I R IR B G, 1T DA Rk (IR
JEH P RLRE R
3) A s i — R S R e [n] A B e, 3
FAS IR 200 A G H e [ Ay B, L e s 2% A A 22
5o B A AT USR] I L e [l R, AR5 5
(T#% 65 W)
.51 -



5 40 50 3 4]
2017 4£:6

MmN B h KR

Sichuan Electric Power Technology

110 KV [7 8% 0 1] 28 s J i o, J LR 7 P, 3 ot
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(L. RPN 28 B2t 5E Be , DU AT 6100725
2. PR AL AR = BE, PO AT 611830)

#  E AP 110 KV R3S R e & 38— B 32 47— BAFE A5 A BT 3 R S e R e B S IR F AR R R A R, A
KRB EHCFHA R, TN T 110 kV LR EA %35 E T ARG B KL 09 BB JEFe &S Bk, ST
ABBEAABARG EL R B O E BE GRS XEZAME AR TREARZEAL G4 FRE S LB K
L GEITEIEMAN X AL TRARA TRANGBEAR G L TR, R EL L FHAATLE L,

KGR : 110 KV [FJ 55X [m] 5 SN L T 5 RO RO s ARG 3

Abstract : Aiming at the problem that maintenance personnel lack of knowledge about induced voltage and induced current on
the non — energized line while another line is energized in 110 kV double — circuit transmission lines, the quantitative analysis
of induced voltage and induced current bore by human body when getting an electric shock is carried out based on the typical
110 kV line design. Based on the analysis of human body resistance and the relationship between harms to human body, the
induced voltage and induced current and their duration, the relationship between the risk of injury by induced electricity, line
length and line flow of energized line is studied. The research results are of great significance to improve the safety conscious-
ness of operators and reduce production safety accidents.

Key words:110 kV; double — circuit transmission line on same tower; induced voltage; induced current; harm to human body
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Abstract : According to the operating characteristics of three — phase grid — connected distributed generation system and the
work characteristics of LCL filter, the mathematical model of three — phase grid — connected inverter is established. Its mathe-
matical model in a synchronous rotating dg coordinate system reflects that it is a strong coupling nonlinear system. To avoid the
difficulties in designing the controllers for the system, an inverse — system control is proposed. Firstly, using the inverse — sys-
tem method, the original system is linearized and decoupled into a pseudo — linear system. Secondly, employing the variable —
structure control ( VSC) theory, the variable — structure controllers of the pseudo — linear system is designed for controlling the

system of grid — connected inverter with LCL filter. Finally, the feasibility and effectiveness of the proposed control strategy are
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verified by the simulations on Matlab/Simulink.

Key words:LCL filter; inverse — system; variable — structure control; robustness
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Abstract; With the successive construction of ultra high voltage (UHV) power grid, the strength of AC system will be
changed, and it would impact on the stable operating condition and fault recovery characteristic of DC system, which also re-
lates to the control and protection strategy and parameters of HVDC transmission system whether needs to be adjusted or not.
By analyzing RTDS simulation model of XiZhe UHV project, the relationship of various short — circuit ratio (SCR) combina-
tions and maximum steady running power of DC system are studied, and the conception of critical SCR that can maintain the
system operating with the rated power is proposed as well as the exact figures of XiZhe project. The rules for the influence of

typical AC system fault on fault recovery characteristic of DC system are analyzed under various stable SCR, which provides a
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useful reference for the actual engineering design.

Key words: AC system strength; HVDC; RTDS; short — circuit ratio; fault recovery characteristic
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Abstract : Aimed at the problem that the existing protective methods all have protective dead — zones, a method to detect fault
current based on the true RMS of the half wave is proposed. After discretization, sampling point subtract the same phase point
of total residual current to remove the normal residual current on the total residual current and remain fault current. Firstly,
the sum of the absolute values of the amplitude is used to determine the occurrence of the fault current. Then the true RMS
value of the half fault waveform is calculated after the fault occurs, thus obtaining the effective value of the fault current. The
method can calculate the RMS of the shock/leakage current. The simulation and experimental samples are used for verifica-
tion. The results show that the method has the advantages of good reliability, high precision, high anti — noise ability, short
response time and simple operation. It is very suitable for engineering application, and has a certain reference value for the de-
velopment of new residual current protection device.

Key words: residual current protection technology; fault current; amplitude; true RMS; digital measurement technology
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Abstract : SCD configuration files play an important role in the commissioning, operation and maintenance of smart substa-
tions. The situation of SCD files in terms of integration technology and control is analyzed, the control and management of the
whole process of SCD files are put forward, and the management control system of SCD files and its implementation in smart
substation are studied. The depth analysis for management control system based on secondary system integration business of
smart substation is done. Aiming at the technical forms of smart substation and following the ideas of whole process manage-
ment, the support platform for business collaboration and data sharing in the process of secondary system integration is provid-
ed. Through the integration of several modules by the management control system, such as SCD file syntax and semantic chec-
king, CRC calculation for process layer of SCD file, SCD file comparison and the subgraph display of virtual terminal of SCD
file, the professional management control support tools are provided.
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Abstract ; The power swing block should be re — operated when fault occurs. The characteristics of sequence currents under dif-

ferent fault types are analyzed in detail. Then, different weights are added to the sequence current amplitudes. The novel logic

can be applied to any unbalanced fault,and simulation results prove it to be correct.

Key words : sequence components ; weight ; swing bolck ; distance protection
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Abstract : In recent years, the situation of environment treatment and energy supply are still severe in China. Developing clean
energy and disposing energy properly are strategic measures to alleviate the serious condition of energy and environment. But
due to the new circumstances of economy in China, the demand of electricity has slowed down. However the capacity of clean
energy has maintained rapid growth, the consumption of renewable energy in " three north" area has become a problem and the
abandon of wind and solar power is more serious in China. In the new round of power system reform, it is important to com-
plete trans — provincial and trans — regional consumption and transaction mechanism of clean energy to stimulate the initiative
of receiving power grid to consume clean energy, which will solve the serious problem mentioned above. A new transaction
mechanism is proposed which is to transfer certain capacity of base power generation plan from local power plan to western
power plan at certain price through trans — regional generation right trade. The condition for transaction subjects to achieve win
— win is obtained. Further the feasibility of transaction is studied deeply as viewed from western power generation installation
status, transaction channel and potential transaction capacity. Taking some thermal power plants in East China and some new
energy power plants in northwestern area for example, transaction simulation is carried out in transaction pattern, benefit anal-
ysis and so on. The results of transaction simulation show that the mechanism can achieve win — win of all transaction subjects
in both economic benefits and social benefits under the condition mentioned above.

Key words:clean energy; trans — provincial and trans — regional consumption; transaction mechanism; transaction channel;
transaction simulation
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FL i 100 GWh) #6828 B XUHL ] DAAT FA: (1) XU BB
BEREX N, BRMEE A KB 5 B XHE
I EATERREYO T B E N 0. 15 JT/kWh, i 3 (9)
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IGBT 5 156 F = Fly L b A5 7 B4 P T 5

EJNVN- P e
(1. VFEVPAR BHE A IR 6L IR V6B 46100052, YR4kAs U4 IRA 7] W11 VEEL 461000
3. VEAKRPERIL RS T IR VRS 461000)

BRI EMARETE 2l TR B0 m R R KR 2 IGBT d2 4089 3R M sk & R 2h K
FHEA, Ry —FH A IGBT $BH =0 FRE LA, AA,RANT TH=ZL-FEM, FAEERFRDRE FEA
& 1.7 kV ¢4 IGBT $ B, Bp 7T 43k 3 kV #9308 A M o R 20k, 48 7 IGBT $ B4R 3 - X 90 £ 69 K32 IGBT $ 34y
RPHEHEGT R, RG, LT 3KV R EFRAKIEF &, WIET IGBT $IKA = & P36 4h 49 A 21

SRR PR D s KB AR A s TR ORI BRI TR

Abstract : The structure of three — level topology is simple and reliable, but due to the limit of withstand voltage level of switch
devices, the AC output voltage and power of low — voltage single — tube IGBT topology are low. A new kind of three — level
wind power converter with series — connected IGBTSs is proposed. Firstly, two tubes are used in the positive and negative bus
circuit of T type three — level structure and 1.7 kV IGBT is series connected to increase the output voltage to 3 kV. Secondly,
this principle of series — connected IGBTs to improve switch frequency, and the schemes for IGBT series protection and series

voltage balance are presented. Finally, 3 kV experiment platform is set up to verify the validity of three — level topology with

Vol. 40,No. 3
Jun. ,2017

series — connected 1GBTs.

Key words : three — level topology; wind power converter; switch frequency; series voltage balance
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Z5F6 IGBT H-OCARFER MRS N, 2 WLIE] 3 FIH] Infine-
on IS T ER ARV EABUR AR 0. FRASSEATE
W f, =1 500 Hz TARZE Spict i, iy AR IR A A AN 25 1A

- 87 -




5 40 50 3 4]
2017 4£:6

MmN B h KR

Sichuan Electric Power Technology

Vol. 40,No. 3
Jun. ,2017

PAFE R I ; HR, 5 B S #, B IGBT 2 A=A
JFE i F SRRt AN 2 DR S A0 v fioh 2 3 L
R TR [R) P, 2o BT S SR AR 4 ), i T 1 s
[ RBENLEFN . Z55 700, PTARYE IGBT F He ()1
R MR S T AR f, = 1.5 kHz,

2 IGBT SHRAYIY T 5

TSR A 10 3 6 v it v ¢ P s, (L0447 R 2
PEZ IR B2 i e AN — 25, BN, SRS A 1 i i 22
5 KR E D AR R 28 S A5 R A5 4%
PETIE SCWT B S i R i 22 o FAT, ERIRI R ER
BB SE S E N E L2 o0 N PN S 6= E oy
7 SRR 5 BEAT B At PR R o [ e 4 ol 32
FHR M RC 5 RCD JCIRZE nh A o — R
FHIX PR BRS04 s T SRR

R LB + P R RAS A 7 58, Hr,
B R A IR R A R )5 R ] RC
I, ULIE 2 Hrig RC, B BRI Ge AT IR e il 7 58
V. SR ELAlEE TR B AN AR, R IS R % + 3R
LS V., SRER il A 7 it

RCHRER P
W VeeH
; C
A Y e
FRHEE
Ve ry

B4 HiREEERK

W 4 i, A U5 45 il 7 5800 3 WA i P A
Feile ANAR V R HIIR, A HE VR
MBEAHV,, T RAGE V., Wt V', hiER
Vo RZV T WAV I TSV,
R 3z i F 6, XSRS A5 5 HEA TSEAHB IE .

IGBT Wy OCHL AL i R BUR AR Mk R G2, 72T
BRI AR A S S kR V., B s s R . Al
I T AR T PO X R AR 35 T AR AN
B, HAZE L V', B 478 ik o DRk, 488 1R R
FHMFR LR B R AR A V. R 3R . &
E V5V, R b, SN T b RS R
WREIIEES s M ZE KT b, SR FH A A HL I, 1 RE
ik, Bk . S A, WEXT BN Z GV, B
A7 ok v dp b 3L

3 IGBT S HRAYM IR 7 58

IGBT B IR () P47 Jr S8 i 22 el itk - IGBT ARk
AF, A B 5 3 A e e A S A P IR A
I OGN b G % W 4 g — Rk FROR
Wifs 5. WE 2 FroR, HARMSC T £2&,S,/S, .
S/ S, BB AT LA fish & S, (R b g 4 il R I ]
KW IGBT, Xt S5 .S, 45, Wi nT L iy 9K 3h Al [ 47 4b
B, 57 BPOCHT 1GBT Jf-fih A& A5 5

AT X PWM ik b AS [F) 20 0 OB 207 o B o %5
JRETR ol A A ) S I AR - T 2 R K IGBT FE WG A
5%, T J A i e 5 T 2% 0 A 0 A R
K5 Sk FH Saber FR#4 £ W4 IGBT £ IK 11 2%
BB LA L BCE R 1400 V IR Bl HL 15
V., | BRAE 7RAZ A HL R R 700V

S L 7E e =15 ws J53ECE BT IGBT B ik wh
A—F, M =15 ws i B0 S0, B4 Y ¢
RN —F, IGBT2 BRI AR, 14 ps J5 A1THE
DUHACBRE I O W, ) IGBT1 45 58 42 7K A7 4= B £k
JE R RS R BT, 1 =80 ps B, FEXFPIAER &
G5 — K WHE 5 (B IGBTI %A= S AE 50N To i KT

20
15 4 Ec%
10 4 =15
s i 14
v _ VE!)

0 63\

Veet FE/V

E y=0 ]
-10
3000
& 2000 ) )
3 1000 7
R o EF\FWO 4 A/Vuzz

-1000
15000

<10000 |

2 a\/a y=1249 7
5000
2 ) 6/9 y=6411 L
y=5

-5000

0 15 28

B5 ARG HEERER
4 SVPWM i JE

T8 LA B R A, AN TR 2 B SR R
ol P IGBT it 0.1, - 1 =R PIRAS,
P, = HHEEAEAE 27 AR IR

KT 60° 28R F (g — h ARPR R ) K SLBL SVP-
WM R 5 . RSN ERCR AR, LA
RO i AR 19 1, Bk, W BT 60° Ak bR
AN EEA R EAER) 028, Wik 6 R,



5 40 50 3 4]
2017 4£:6

MmN B h KR

Sichuan Electric Power Technology

Vol. 40,No. 3
Jun. ,2017

B S % W RS R U AF a - B AR P A
BN (U, U,y ) UHEALE] 60° Ak kR R F 1AL HR
(U, U)o FI,2 b RIS R T

1
] N
U, AU,
[ g] - [ r(ljia] <6)
Urh 0 2 Ur‘ef_B
3
/h
(-2, 2) 1, 2) 0, 2)
Urer
2, D/ 1, D lo, A7 @D
(=2, 0y /-1, 0) 0, 0O N/, 00 N2, 0
< > 5
-1, -1 0, -1) 1, =1) 2, -1
0, -2) 1, -2) @2, -2)

Bo6 60°#IRRTHERRESHE
P 6 T, 76 60° A b 5 R AT 2% Jik 1 A
YRR, AL AR U, B BSR4
AR SRR T 60° 45 R T RARBRIA L 1 F IR
WA, T AR U XN 4 ARl

U, =1U, U,1"=[0 -2]"

Uy=1U, U,1"=[-1 -11"
R , (7)

UBB:[Urg Ur/z]7=[0 _l]r

ULL = [grg grh]T :[ -1 _2]T

fCFP:U,g\Q,géj\ﬁUﬂﬂrﬂJ:'% W?HX%, UBL\ULB\UBB
U, 3502k 60° A b 28 vh AR A [r] 1 BCRE I ) T HORE A
HEA R B

5 YA

5.1 REBY

T BT B = R RN O $E A TS
B ZHAFPRRARSEOILE 1o i in i
0, X IGBT g% e e e | LRSIk PWM HE s
SEHEAT T o R AR SR AR SRR R
5.2 KWER

K7 w2l S, /S, S5/8, A BT IE Y ,
AR WY o T 0L IGBT (138 B (8] 2 4 3
s, RIS TRIZ9 0 4.5 wso XTI d 2, 25 AR

SR T3 LUV T B ) S O R T B R (H
AE AR LA 6% LA o Tl | 5 Wr i i 8 fL I i 22
/T 3% , UL H HY R F T 22 A B e, 3 )
RORELT

S1/S2%& Vee
HESE

(1000V/#%)

B loellE

o N DUV POV SUDIN: O TR DU
S o 38 : : o S4EVeeIE —
@ﬁ% . : \\C/ .
S2 St | S3EVee R SIS
L] ~ B

'z(soixs/%i =

E7 FiESKETR IGBT HIHER T

S & A A
R > f Ik |
QS = i.
PR AU
aes I s s
253 / .
N —
8 ELEFKREEREE
ZH A
B [ B/ V 3 000
R LCL y&i3e L, =1.2mH C, =60 uF L, =0.6 mH
ML R BT/ mH 1.2
FF4 B2/ mF 15
HIRHEE/V 5 000
R LA 289
JFH4512R / Ha 1 500

B8 K S,/S,.S,/S, LIk . S,/S,
FHEFEO ~1 250 V Z[a] ksl , W 1E # S [a] 3% 11
FFEHUEZH 2 500 V, [FBE,S,/S, & HUELE O ~
1250 V Z i) fikgl, ) £ e S o] B 7 B 26 H TR 29
2500 V, AL, #EELFFOCHL AL B BT I B R A
R

o

PWMEE H JE Vab(2000V/4)

Gty
B9 ZBEEE
. 89 .



5 40 50 3 4]
2017 4£:6

MmN B h KR

Sichuan Electric Power Technology

Vol. 40,No. 3
Jun. ,2017

KO & 10 8] 11 2350 728 i A% i) PWM £k R

J i A AHHL  THD . AT UL, PWM 2R
=R P AR R IESR R . fenaEad R, A A
FL AL B, R HH BRI 9, OF LA THD Oy
3.1% &P E /N XU IR A B AT B R R
Fe RRARE

HEB I E

O

ARIEBIR(100A/H)
T T
-]
=]
=]
=]
]
=]
=T
=
-]
RS-
=T
===
]
]
e ———
—]
_— ]
B
1

B L e o e o P B e R S R R D R R R R

n il kil iaisliiniil i il iiii (S ESA SRR SRS T NS N WSS

#(50ms/#%)
B 10 A BHHEIRIEE
THD=3.1%
m‘ 2 4 6 8 10 12 14 16 18 20
1527
E 11 AfEEE THD &4
:l_-: N
45w

Xt XU AR i B T 20 = RSP 25 R AT T

WEFE, $E 0 4 IGBT ERIR A3 R 25 4 . IL P 2544
AL SR, BRI T SRS I FE 5 IGBT W R A5 45 1
T IGBT HERI By 5 28 IR 7 58 (45 ) % d A o)
JERE, fJE, BT T 3 kV iR R IS A,
T EL I Nz I A B B B AR S R N LA R AT
(1R HL P PR IAE A R A XU R A R R I 1R T

“k\
“INo

(1]

(2]

(3]

[4]

(5]

% 0k

AR, B A2 VR, B PR = X
AR AR A BT [T ] M R GE A B4k, 2014, 38
(15) :65 -70.

PRAR, £ 55 B0 IR U b I XU A8 G 45 140 28 B B
TRA =7 NPC #i4h [ T]. P E AL T RE 244, 2013,
33(9) .48 -54.

AR, DT IR A BT IGBT BRIKE) AR
[J]. d A ,2010,34(4) ;177 - 182.

Palmer P R,Rajamani H S. Active Voltage Control of 1G-
BTs for High Power Applications[ J]. IEEE Transactions
on Power Electronics,2004,19(4) :894 —901.

FHRE AR AR, £ 5. PRI RY S 19 %5 [H] % 1 R AR 1A
7 [J]. I oL 4R ,2005,39(5) <51 - 53.

EEEN:

ENE(1982) , TARF, R F @A RE M R %

i RUNE

B 0 (1984) , TAZIF , BT 507 w1 A 2 MAR P & 40 7 &

TFE B MR

(WrFs HHA:2017 -01 - 16)

PIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIID

(EE#8 W)

(3]

[4]

(5]

(6]

(7]

i 4 . T REICHE Yk AN A ) BRI M v
(D) RHERZESGMNASIT]. B &5 881k,
2009, 33(13) .37 - 42.

TR, B/NIE, YR e, AT REFEFE N BFr Y &
WSS 5 LS BRI (] W3 AR, 2012, 36/(6) ;
272 -276.

Wt , 2248, Bk R R T R RS R
RENEBNZSGMRALT]. BME A, 2014, 38
(11):3011 -3015.

SRR, TR, BT, AR R EANEE G R R MEE )
BrLT]. B A ,2011,35(3) 200 —204.

RN, XIEW, GEWN, & LIRS & A

- 90 -

(8]

(9]

[10]

[11]

LT ] B RGE A B, 2010, 34(5) :38 -42.
SRR, AR, AR, A BRI PLE] T XA AL
LS BRI R LT ] T RS A Bk, 2011, 35

(15) .58 - 63.
FRIK, PALSC, 2, 5. TR I & H
B REREFE A MT [T ). B 1 R 58 A sh 4k, 2008, 32
(24) .39 -42.

KRB RHAEE LA S T TR AT RIS LT ]
1grfE 47,2005, 18(6): 1 -4.
WA, T, B, % R TR K
A ST ], RS A 31k, 2008, 32(2) .
30 -34.

(YeF5 B HA:2017 -02 - 13)



5 40 50 3 4]
2017 4£:6

MmN B h KR

Sichuan Electric Power Technology Jun. ,2017

it A DA B 0 8 RE A 1 45 G W s P sl e 5

gAR TR, T F
(1. A7 i AU MR D7 e i B A BR S =), iU 1T R 6117315
2. U A R A BRDTEA R, NSEH BT 010600)

OEE R T SRR AR AR B EF EAT AR IB AL MR KIS TOUT T R HA B, KRR
WAL T M RIEHA 2 A FABITRE P NBAN B R G FREAEAE, BATER P, @A RN
FFLUTAALH T HEATRE <O10°C AL itk o T R A7 A2 NOy HABRIR S o 256 HF B 1k %’Ui#?f'fi NOy #=
SO, He A AF L, 226 thifl 42 #) 24T R 38 SNCR BLAN"E RF W ABNFB R B FA0 AT REF S, FITBPE 5
% iAo B AR

KR 300 MW CFB 54 s A1 15 e etk

Abstract ; The pollutant discharge characteristics of Fugu( Shanxi province ) coal are mainly studied when using fluidized bed
combustion technology in normal running bed temperature under stable combustion test condition. The experimental results
show that the main influencing factors for original pollutant discharge of Fugu coal is running bed temperature, amount of lime-
stone into furnace and running oxygen content in the flue gas. In the process of operation, strictly controlling the average run-
ning bed temperature less than 910°C by adjusting the parameters such as primary air flow, can avoid the large fluctuations of
NOy emissions in load change process. Combining with burnout characteristics of Fugu coal and emission characteristics of
NOy and SO, , the clean, economic and efficient combustion of Fugu coal will be realized by comprehensively coordinating

control parameters such as running bed temperature and SNCR denitration spray amount of ammonia, amount of limestone into

Vol. 40,No. 3

furnace and running oxygen content in the flue gas etc.

Key words :300 MW CFB boiler; Fugu coal; pollutant characteristics
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KB o

1 WPEERITSH
B R ESH B - MCR BRL
R/ (- h ) 1 058 1027
TGRS E 1/ MPa. g 17.4 17.4
AR EE/C 541 541
FHHZERF R/ (1) 859 830
FEERIE 1T K J1/MPa. g 3.911 3.778
PR O K J)/MPa. g 3.731 3.608
FHIESHE DR/ C 330 326
YK IR/ °C 284 281
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TREHRLEHRE T (IR FE I 450 119 SO, FIS i K
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BRI TH, EANIR A KA AT T, A5 B A
SO, SEhrHEUE N 447 ~759.6 mg/Nm® (W% 3) .
RIS RE R I A SO, HEMUE M % 38 47
PRI A T v 10 T 15, B A8 4 T 4R A T 8 T AR AEG 5 2%
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