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Abstract : Modular multilevel converter based HVDC technology is a good solution to the centralized dispatch of new energy
sources and remote asynchronous interconnection in recent years. The response of load /frequency variation to the AC system
through the DC power grid is a key research topic. The coordinated control strategy of multi — terminal flexible DC transmission
system based on modular multilevel converter (MMC — MTDC) is studied, which realizes the balance of instantaneous power
by means of frequency droop control of AC power grid and DC voltage droop control of MMC converter station. By introducing
the additional frequency control strategy of converter station, the AC system can be used to participate in the power and fre-
quency response through the DC power grid when the load frequency changes in the AC system of a converter station, and the
frequency response matrix is obtained by theoretical derivation. The simulation results show that the effectiveness of control

strategy and the feasibility of frequency response analysis are verified by the four terminal DC power grid model with
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PSCADX4/EMTDC simulation software.
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Abstract : In view of the special geographical environment of Xinjiang, the IGBT power module of wind power converter bears
the severe alternating thermal stress, so breakdown occurs frequently. Taking a 1.5 MW direct — driven wind power converter
as the research object, the simulation model is established, and the expressions of the loss and junction temperature are de-
rived for converter power module at the machine side and the grid side. Based on the measured wind speed of wind farm, the
variation law of power module is studied, and the thermal stress received by each component is evaluated. The results show
that IGBT module at the grid side has the largest losses and is the most easily damaged.

Key words : direct — driven wind turbine generators; IGBT; loss
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Abstract : The response behavior of UHVDC project under AC fault condition of inverter side are analyzed with consideration of

commutation failure prediction. The impact of HVDC commutation failure prediction on electrical quantity of DC transmission

terminal is discussed, and the sensitivity of the parameters in the predictive control of commutation failure is analyzed. The re-

sults show that the input of commutation failure prediction can really reduce the duration of commutation failure. Finally, after

the commutation failure occurring in the voltage sag of inverter side, its influence on the recovery speed of active power and the

stability of AC / DC system is analyzed.

Key words : commutation failure prediction; inverter side; trigger angle; power angle stability

HESES TM721

0 51 F

FY TR R P I i P R 7 S P O i
R R DXL PO S ] 25 EL I | F IR0 22 4 A S 42 i 7 T )
DUH, RIS 2% [ 2 AR T JR A w8 s 03 i PR A
SRATIKAI BT FE , I ELAE A 5 15 B 228 i L 9“2 2
SEREHE S TR IS T KRR R

KA R PSCAD (BPA L) K PSASP 45:Jj 11
TEHL SRR RE B IR TR X i L X ) 22 4 AR
FeEERT T PRI 24T

AR R ISR LU L AR e LR, — B
AP FEBFFE AR DR R 7 A TR
B R WS Fe e, 4 L U R AR R 20 gl e
T BE R TR R A PT [ 22 O, L U P U — Jie vl 3 i 2]
WUEHIRAY 1.5 4%, ERA S Rl B TR 0
BN (K% - 1.0 p.ou ), LI R
TR 5 LA G UK A2 3 e v f Dl R ) R G 0
AKBTEH T

TIPS 20 R T L i P AR G A A IR L

<12 -

XEARERD A LE4HE:1003 -6954(2017)06 —0012 - 04

PRIBU T SR I B D) A Sl A R PR BE A B A
T E TR TT I, JHT T 3R 5 T 3415 % 14
S FEL 190 AL L PR S D 390 7 00 e s B B
HARIGS , 73 1 HX & A7 2 D) 30K 5 1 K
I B AR GRS E TERE AR

1 AR A i i, e DR R B DR A )
HR RS RE

L1 #5485k T A5

FE AR AZ R G0 B BRI, phy T i ot £
2L Bl = ARSI R I, U i R A R AR
WEOXUBSE: - A B Lk A G A A S A A B 45 oA I T B
FLIRIKE , B AR AR 51 A AR 2% MCHI 2515
IR AR I B SR G R, 2 SRR A (e
LSRGl &, 23520 Amax BRI A3 K o £
FRA LI/ o HA 2 BT b gt A2 -y 3 ] LAY
3 AR

S5 1 St AR (A 2 SIS 2R I, ARG 2 1
L5500 W B 4P s 0 2% P AR TRD, RSy 2 3



55 40 5 6 4]
2017 412 A

MmN B h KR

Sichuan Electric Power Technology

5550 2 BRI AZ I A I IR o, YRy
IR, 5 PR 2R S8 2 RS P 28 R/ 1 3
y AL ERORATHE TN 25. 84° 55 3 JE i AR 52 I = AH
LA R T B, 25 T B B ORI R IR R TR
i = AH A A AR (R R BE AR LSy 1, fe Knl
HETIN 25. 84°  fr 2 A SR WG T A4 e b LA L 3
AN A8 R OR AR
1.2 BEERWRERREN

RT3 A 0 A S R s R A 7 K SR I L
T AR B R, 7 G A 5 AR A PSCAD/
EMTDC H, #ES2 In1AL 1 BT 78 (9 45 g s T 0 L 2%
Bio RAGHUEHRIEN 800 kV HiE BN S
KA, PALIHCSURS #E D335 5 8 000 MW,

¢ Ly
P jQu _E

Bl SEERFERFHEER

M LI SZ v DX AZ Ik R4 H B B A e B
AR ) R RO AR 83 308 52 T R 2k P g B
PR A B SRS o O T IR R, T BCE AR
5%

A L UL il FL 3K 2 TR 4 U 3t S8 I RE R = AH
BRZSEE 34k 57 200 MVA , [m] i35 52 i FL R i, 3l 3
BVETRIE AE, 29 0. 65 p.u. EHR f, 8 Hz,
FEAGAR I TG TN B 5 7 T, B BRI AR y e R AR T
N Ay, =25.8419° ST R HL R S5 JR A
y BV TR] R &Y Ty =20 ms, 75 LIRBCE T, 20
|7 B R 2R Gt v 2 7 T AR 2 T ) A1 7 e
TG, % v e LU AR G 1 30 28w o A v AT 4 B
Mro
1.3 {AESH

TE7% B4 O 2 G0 Hh B B 40 RH 2R DB I B4 5 5
TC B A 2 DU T 25 T A T 0TS, V0 48 O 4 fh
A VA K B A L | B L I AR AR L an 2
No

H 18] 2 T, Y e s O 300 A 0 A2 g R 4 H e
ST A S R = Nk ok B WA IR )
F M SR AE AR AT ANT

Vol. 40,No. 6
Feb. ,2017
550 o8 bade £
500 -
450
2 400
T 350
= 300
250
200
150 T T T T T d
18 20 22 24 26 28 30
Time /s
(a) AR Uac {5 UL
150 Oﬂ lﬁ?lc fl
bt W Rt R R
140 \ ~
1354 wv
. 130 L
o 125
} 120 4 ~ I
s 1154 N4 ETPR T
< 1104 i
105
100 o
95
20
T T T T T )
18 20 22 24 26 28 3.0
Time /s
. N S T
(b) AN KA a 15 HPTE
10 R e /,
g
120 Tipt
i
S 100 |
> 1
£ : FES TS S
s ! e PRSI
< 604 Y _ '
A -
40 /
/ . N
W
Ly o R R B
0 T = T T T T 1
18 20 22 24 26 28 3.0
Time /s
o > )
(c) HEWMMA A a 17 FPTE
oa bed e T
800 A h AR KA U
600 !
Ay
400 \\
>
== 2004 BLE HeAn K MM
S5 0
-200 4
-400
-600 T T T T T 1
18 20 22 24 26 28 3.0
Time /s
v & N
(d) EIHE R EEY
125 it A
i
10.04
75
§ 5.0 A~
= 25 \
00 B2 YeAn K M)
25 T T T T T 1
18 20 22 24 26 28 3.0

Time /s
(e) HEIL LT HBIE
B2 mERETEFRERNESENTE

1) U, WGk BOHAH IE 5 B BE (oa BB o 7
1R u s S WA S =3 O B S E T e VA S R SR P B N U
3, AR A AR A AR A R UL, 45 il g fk A A
HAREA K,

2) U, RIE BRI I 48 AT 2 WU B (e B 48 AT 2R I
T PRYS 0 ca = b — ¢ BB s AR THC ' 4 AR 2 G Fot )
WA TBLa-b —d BrBe) o i Tl M se b 4ot
FEAFEETS [, 00 AR 45 3 2 o) PR AR R IO & . 1
BRI RWOR A, T — A At I e A0 52 BeRs S 2o

.13 -



55 40 5 6 4]
2017 412 A

MmN B h KR

Sichuan Electric Power Technology

Vol. 40,No. 6
Feb. ,2017

UL TR B 5538, 30k AR 24 T30 A O 45 7 3 0 A
TR ST A A T OIOT S S S B R
[ , T BV FRL R G I . fEREBT BT, T
TR PRI, 8 G000 ) S A A 2 DR R R R
T R T, AR R A R SR B
FRH SR BT A Y, 305 2 0 2 Tl 8 45 4 0 2 -5 FT0)
TUTE A 2 1 J7 =X, ik A 48 2 84038 BN R
Bz, UnR B AR ) AR GE I B T A T BT
H T AR S B 2 F T BT B 390 A 42 o 45
SRR B $5 2 (H, S BUIh & A 1 2 B TR,
TEAGAR S WO 1 BR 5 A4 T, TiE B B 5 I
DU T AR AL e R B BRI 1Y T 00T S0 8. 4
ms 25 FRAR R

3) U, MK | 39070 00 485 I 48 45 A 1E 8 ) 3 H
Je | FEL I 9 2 o B (L AT R I T B 45 T«
—e —f BBt RIC B R IGHI AT TH . d e -
fRTBD) o WML AR A IE )5, T A R 4
Vel A SR, LU R X LA DR AR A, DT
PEAMRE TR AR . e R, B A 47
il s [ A 2 AR LR P A, 22 400 ms 7245 149
B, HmIK A IE s TIRES

X LG A 20 R R 4 T A R DRI B
T, S ECHA I I S 18] 396 7 ) fih e £ 4 4 {E A
B/NTRECEIZIA T T, X — 2 A3 50
FPR IR B F T PR A K A2 S0 ), A R T | RO
AR A2 3 8 ) S R ARG

P 3 JIT 708 2 X JO7 4 T ) 5 T B2k L T ) A2 4K
REVA =R R vl 55 58 R G TC T Eh AL
T OL AR BT o

12000 4 edls g,
10000 4 VA LR AR K TR 1
£000:5) A TN ~
6000 - \ /
z 4000 J
=
S 2000 \
= o \
-2000 BLE #AR R KT
~40001 oo
a0 T
o
-8000 T T T T T 1
18 20 22 24 26 28 30
Time/s
37 AT N oA
(a) BIDHNEBIY
10000 1 b A,

b £ A0 & R

Qa /MVar
8
g
g
:

'
) mﬁwaﬁmmwi
t

t T T T !
18 20 22 24 26 28 30
Time /s

(b) IR PTG T DA H P
B3 FEERE L R R N Th 2 BT

F L 3 T, 2 B AR AL B T R O I
G RS A R R A Lt i4E A H | H O 7
SOITE], PR T U R R I R R A PRI U
A Ty 2P S o B A AR N AR, [T A A iy 3
JNY TeHy D32 R S I TR] 5 08 O il 7 8 U A Y
YEFF it 28t e T it (] BH &2 34 o
1.4 Ay, 33 BhZ5 00 555 1% 5 0

PRAFHA PR 2R, 70 3] 5 i 3902 00 46 37 46
AR, 5K 2 S0 1 5 SRR A y e R it
ABZAEAY Bk 0. 025 0. 05 J 0. 01 ( X i 32 T #f
30 12.83° (18.19°.25. 84°) , i itk v LIAS 2] 35
PN A2 it FE PR AIE B0 B ], LI 2R 8 0 23R 5l 28 i) oz L
WANIE 4 Js

12000 -

10000 -|
cos(Ay) =0.025

8000

6000 _ 7
cos(Ay) =0.05 f\\

S0 costar) =

4000 -
2000

Py /MW

04

-2000 -

-4000 o

T T T T |
18 20 22 24 26 28
Time/s

(a) A TR HBIY

10000 ~

8000

6000 <
4000 o

2000 4 cos (A y) =0.025
\

A

Qq/Mvar

7
N
cos(Ay) =0.1
\
# cos(Ay) =0.05

-2000

-4000 4

T T T T ]
18 20 22 24 26 28
Time/s

(b) SEIRHIIH TN BT
B4 RAML 7RI H 50 FH RN =5
Hi P& 4 AT, AESRA y SR AR T Y 3 i A
T LIRS D ] Y 3 AR A s A A, DR R
O D) I S 2D AT 5 [T H A 52 40 ]
FE AR B T D) 2 2R N T

2 R R BTN B Y X 226 0 52 B AR
GRS E TR o i

P &5 1 R EE ] (extended equal area criteri-
on, EEAC) WA, 1 H i FE il P40 RGBT Ak
WECETINEAAS J5 , >4 B AR G T30 A v,k T
PRIARRISUS | B0 AR GEAE AT D Sl 380 52 7 R
R THC A R T A B TR, TR, X6 3
PO BRI B 000, A R UCTREIN B4 1 5 | K AR



55 40 5 6 4]
2017 412 A

MmN B h KR

Sichuan Electric Power Technology

Vol. 40,No. 6
Feb. ,2017

DRSS ELUL AR GU AR EVERE . 4R G IS A 1] AL 5 £y
y FORPETHEBOR, MHEE PERERTSE AR

3 PiEFH

LN 5 IR L - B - KR RS, H
HHUARE TR R L T P8 LI L R + 800 KV, AE R
WM S kA, BUE R YIE N 8 000 MW, U, £0°H
TKHF KRG E, £6 H—F KB, P, WLHHAT)
%,

LG
EZS U,£0
)

ES i -EHE-ESKEHRS
4. L,=0.068 H
Ly=0.0203 H
FEME T, 457 150 e L 3 B Ui ol 38 i B 2 BDC
i RS 2R 56 400 MVA

12000

10000 {
80007 Fen &
AMFH ), 00
6000 (e A
2 ] ™ et A s
E 4000 - RAAE12°
=
2000 -
o
-2000 -
-4000
-6000 T T T T J
20 22 24 26 28 3.0
Time /s
(a) HIHE
o
61 a 2 9} f f25°
) NIRRT g g
24
o]
= 2]
o
g
v 44
=
[
o]
]

Time /s
(b) RFHHLIL
Eo6 HEHZER

JEL I

1=2.0 s R B0 RE T 0 30 A5 R 2 H B = A
JEBESORE e =2, 1 s R R L 0 O o 3 AR 1 4R
REUIBR o

T A T R R TN 3R 45 Ay, = 12.83°
DI Ay, =25.8 419° = Flidgs T A4 45 B85 5 n &
6 Fi7R.

6 AN 5 N & B L) A 3 3 04 I8 (E LA

KMEHJE ez 1 o,
1 AEBHETEBIIRSHIERE
st PR/ (°)
TR 2 400 AH 2 T 17.8
Ay, =12.83° 18.7
Ay, =25.8419° 19.04

HIE 1 AR FEE T 00T, BC e 1 HeAr 2% Mt
W5, B A i B2t BSRJ , 126 g L I R
GEAR AR S PERERR I B A AT BT T W, ELAS AR 2R
(A AEAIA S MELBOA , AR PR

4 45 ik

X e s LU R A A M S A R i 2 T Y
P SRR AT A AT oA AR B LR e

1) MU B0 A B 7 I 80 T i R A
R S JUCTITIN B4 F % S L 1) L 3 326 S PR ) 52
Wi 5 AT 1 A5 A 2 DS 4% 5 019 S B0 REUE
IIATAS SR, A W T B4 A B A B Af il L
A D A S W s 1] )

2) HEHL ARG i T AR ] R R v I B A
RO , B 2 G2 A% i AT D D A 52 o B R R
(L= AN SR E 2N e s AR S N L B e
AN BRI 00, A R I TS0 BT 1) 5 ) A R
K S 52 B R GRS E PR RE o AR R I A2 9K
1y FORIRTHRBOR, WA E PR RE A o K

S 30k

(1] BwiE. SEERE SR TREEAIM]. Jt: fEH
Ji i fkE, 2014.

(2] HSH. U8l vy B A ) B 4 b S sl [0 ]
A [ HL AL TR AR, 2015, 35(2) ; 344 -352.

[3] Rahimi E, Gole A M, Davies J B, et al. Commutation Fail-
ure Analysis in Multi — infeed HVDC Systems [ J ]. IEEE
Transactions on Power Delivery, 2011, 26(1) ;378 —384.

(T#%33 W)
<15 -



55 40 5 6 4]
2017 412 A

MmN B h KR

Sichuan Electric Power Technology

ST 135 .0 0B B AL
sy (4 B B 7 5

g B, 8N NBEE L ERE ,E T, HBkE
(1. R PY 148 H 128w AR ERFSE e, U] R 610041 ;2. & W H et A 71, Ui BEE 626000 )

W B ARGHFT B R KR, KT 20X 45 &#AT 9T 50, 3 — AR TR g S enl K
%o BHETHRY KR RAT & @R K, I F B XL AP 2 F BRIy F oL, @ MMS JR £ 5% i nl %
12 BT B AR AP AL JRAR AEH) T, 2T SV .GOOSE L& A # &5 Ry Fh4E EERSFMNRAZEALH A, Hshnl
RA T BT ATV AL D A FE )R A BT B K AR, A AR 35 R R TEC 61850 AR AL A K4 B AR A4S B HLTE
G— BREFEFERNTRARA ZORF B AP EE, B T8 TR SR MK T F &0 547, LN %
7 F T AT AR B M KA R AL K3 A2 o 18 3] 6 R oL

SRR - [ Shi Ty 5 Ak HL ORI B REAS L i s TEC 61850

Abstract : In order to improve the test efficiency of digital relay protection, an automatic test scheme of digital relay protection
is proposed based on test information aided analysis. The proposed scheme can test protection device comprehensively, and
consider abnormal situation that appears frequently during the test. Reading test information and modifying protection setting,
plate and control character in real time can be realized by MMS service. Test information such as SV, GOOSE, device self —
checking, warning, protection action, etc can be fully used to assist testers to identify and solve the problem timely, which im-
proves the test efficiency. Smart substation applies IEC 61850 standard, and the relay protection information is standardized
and unified, both of which makes the proposed scheme be applicable for digital relay protection devices from different manu-

facturers. The analysis of common warning in digital relay protection test shows that the proposed scheme can effectively assist
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testers to handle the abnormal situation encountered during the test.

Key words : automatic test scheme; relay protection; smart substation; 1EC 61850
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Abstract . It focuses on the strong excitation ability of superposition strong excitation system for synchronous generator, and a
simulation model of superposition strong excitation system is established, which is compared with the traditional self — shunt
excitation system. Then the model of 35 kV cable transmission line with the superposition strong excitation system is construc-
ted for the synchronous generator. The simulation result shows that the superposition strong excitation system is better than the
traditional one under the forced excitation, and there is not any over — voltage influence on the cable insulation.

Key words : superposition strong excitation; self — shunt excitation system; strong excitation characteristic; simulation model
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Abstract : In recent years, with the construction of smart substations, the equipment based on digital circuits is extensively
used, which proposes higher requirements for the anti — interference ability of secondary system. A reasonable equipotential
grounding mode of secondary system is particularly important. he research status of laying methods for equipotential ground
screen of secondary system is summarized, covering the overall laying principle of equipotential ground screen, the common

problems of laying indoor and outdoor equipotential ground screen, and the connection between equipotential ground screen
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and main grounding grid. Finally, the existing problems and future research directions are analyzed.

Key words:secondary device; equipotential ground screen; ground copper bar; main grounding grid
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Abstract :In order to tackle the limitations of the conventional busbar automatic transfer switch applied in the regional power
grid, the concept of a new network busbar automatic transfer switch system with master — slave structure is presented aiming at
the substations with sectionalized single — bus configuration, which has SBATS deployed in the substation and MBATS de-
ployed in the EMS. Firstly, the restoration rule and operation mode of SBATS are propesed. SBATS selects the most appropri-
ate restoration control strategy or asks help from MBATS on the basis of operation mode, MBATS sends the confirmed restora-

tion control strategy to SBATS, which can avoid information redundancy and guarantee the validity and coordination of the res-

Vol. 40,No. 6
Feb. ,2017

toration process. Finally, the results of calculation examples show that the propesed method is effective.

Key words :regional power grid; network busbar automatic transfer switch; adaptive; control strategy
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Abstract ; With the penetration of distributed generation (DG) , distribution network planning is faced with the uncertainties
coming from both sides of power supply and load. Firstly, according to the probability density function, the multi — state model
of distribution system is established, which represents the uncertainties by means of multi — state power flow calculation. Sec-
ondly, a comprehensive planning model of distribution network with DG and network structure adjustment based on the chance
constrained programming is proposed, which is optimized by an improved genetic algorithm. By calculating and analyzing prac-
tical examples of distribution network in an area, it is demonstrated that the proposed algorithm has a good efficiency and con-
vergence performance. The results show that the economic benefits are effectively improved by comprehensive planning of DG
and the network reconfiguration.

Key words : distributed generation (DG ) ; uncertainty ; multi — state power flow calculation; chance constrained programming;
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Abstract ; With the development of the complexity of modern power system, its control and operation are facing great challen-
ges compared to the conventional power system. Coordinated control of parallel functional units in modern power system should
be satisfied. Meanwhile, " plug — and — play" should be achieved for each unit. Hence, the flexible operation and modular de-
sign should be realized in modern smart grid. In order to fulfill the above — mentioned requirements, the integrated design and
implementation for modern smart grid is presented. Firstly, as viewed from the coordinated control of different modular func-
tional units, the impedance matching is taken as the criterion. Secondly, as viewed from the interaction between the local in-
verter and external utility grid, the estimation method for grid impedance is proposed. Theoretical analysis is carried out, and

then the simulation model composed of multiple parallel inverters is established with Matlab/Simulink, which is implemented

Vol. 40,No. 6
Feb. ,2017

to verify the effectiveness of the proposed method.

Key words:smart grid; modular design; impedance matching; high — frequency harmonic injection
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Abstract: The transmission — distribution price reform is the core of the new round of electric power system reform. Based on
the reviews of the theoretical research on transmission — distribution price reform, the current situation of the regulation of
transmission and distribution price in china is investigated. Through the horizontal contrast with the electricity price regulation
of the developed countries, the problems existing in transmission — distribution price reform in china are revealed. Finally, ac-
cording to the actual situation of power grid corporations, the corresponding countermeasures are put forward.

Key words : transmission — distribution price reform; electricity price regulation; power grid corporation; countermeasures

HE SRS F123.9  XEERERAG:A XEHS:1003 -6954(2017)06 — 0044 - 04

Vol. 40,No. 6
Feb. ,2017

0 51 &

TG TR U, B i HL ) 52 B ) 4% 26
%“E’Ji’/]@ﬁ;z%,ﬁJﬁHzEf’\%HEEa,L*ﬁFﬁ/%TﬁEHﬁ
Bl T ORI BR 5T 6ok todt & Ji L ) AR 46, {HL R
HH N RGN IE— L K, 2B A Bk, RVEOR
A7 BRI 5E BoxfE AT I A SR R 2 HE AL (L )
ARG RINT Z . NI, BUN R 20— X
JIi AT T Ak SRR R RO S

NS5 EMA PRI, 17585 F G gL AE .
FEL T TH A O B L 2 A JE AL 4 e 4k
ST T i C P A AR H ) AR B Y 1
5, FAL S 22 21 VL 100 F e e A Joe , o 56 2R 3 LA
S TRASERE R T SR A U AL E L, T — R
A5 [ Fly Ay T A B SR

2015 4 (O T Bk — A TRAL L ) MR T 5 )
TR (P4 (2015]9 5) &, b s — 3
&SI T A7 G L ] N AR
H AR R o (ERIINE RS 2 I LK, o

M AN B e R AR R R O G2 X (A
.44 .

22 B St L 7 P P 14 i P LAY o ) R R R
TR— BB Z I I 0 B HE S o PR, 10X T Al
HUORIRET , 70525 2 A 1Y i e A0 o B iR Y
Bt xok FE PN A P LA AR BIDIR R T U, R
o ] i P LA R A A ) TR R, it el T 2% )
XoF SR, S — A L SO AR PR S

LI U= e U T

TG I FEL R ST B2 A I e £ 4 4 1
73, BISEE [l A il o A A% A 1 1) L e
Wiz IR B RAR L 5 R SCHR 2 ] 2 T P iR
HHEARH T RUE T (nodal pricing) o SCRR[3 -4 ]1A
SRR S I FEL A A TR AR TR I, AN A E AR i
B IR TR RAA | B R R R DR B A A
el B SR AL T T o B2, AR P AR AT B T
DR P FL Al A R 1 R A T i ol T
v B RBETT L AT A A B A o B
BG4 5 A ) Bk, A BRI AT FR
(8 T i P ORTE AR

WG H T T S A B B A A B, IR B T Ok



55 40 5 6 4]
2017 412 A

MmN B h KR

Sichuan Electric Power Technology

Vol. 40,No. 6
Feb. ,2017

Ty HC A E W7k R PT IO CR o AR B E A
JTEAREET LU T LA 5 i 1) Sy RO PR 15 2 15 1 2%
SE32) WAL LS R TERE DRI A G3) 21
NI S -6 34) 225 Y- 5 B2 S U An ] il
TE 55 ) I AR ) A S IE T, AT AT WA . Bk
AR SE TP ORI, R S SR

B, R IR R AR ST b, SCHR S ] SRR
B RIEINR I v i ] ] P i e, 190 245 A L IR0
FHRIWITEL ORI T Tk . SCER[6 1A
TR SE I, A RO AR T T 5 6] 6
BELR R fili DI 0 kT R A AR ™
AL T R AR 3R T, SCRRET -8 1A
TR A B RS2 25 3 A4 J8 %) i 6E 73
R — R AT TR, 15 IR AE A B T8 IR A
Mg TR ETER T, i o B AE T AR
7 W EA L3 AR AESE 5 2 TR AR T I, A
HAH

TERECIR Y O 2 5 3 2E A J7 i, SCHR[9 ] 1E
T RUEPHIEER LR T AR AN R Y R R
W ZEAE B LT, S 20 i e A e BT A ALY BT AT
A AT LU A v R MR AR 4 =2 W) 022 5, 1K
MBS LB 10T S5 2 R AT A7 8. SCHR
[10 J7EA 2 A B LA L, 4R Y T —FioBr B 2k 7)™
AR i L 42 ABILAR o SCHR [ 11 ] DA 8 2 75 T ik
T2 5 E RGN GE—METIIE, 7 25 B R
5 i A\ il TR

DAL AR o HL P A — e e A O T
BRSNS SR L T —E R Bt .
KA, FAT A e g A o) Bl X i P R AT AR M
MATEYR, AT G Hp I S Y, A ) T PR sl )
ARG LR EB T, TEWH RN 250
HL AR A L T A O A AT B

2 [ 4N I F R S B

TEFE SN, P73k [ S A i g i Al el e o 7
Hh AR A 1 B A 15 0 TG FRL R AT T X R B4 Bl
B TSR A [ | 5 [ AL 24 M RN B R 2 R
B BT T

RSB A VRIS e R,
SE T ARG AT e i T (5 K H FC AT
JEZBWPET L. 1990 4F 2 2013 48, 35 |6 B 7 i

BeEL A b SA T A L BRI 52013 4F 28 4 S0t gk
T E WA A B WA s 3 8 40 %) 3l L e
FUBRCER” B A8 Tl

FE T 20 4 80 ARARR A H Iy T 545
RSN E ) T s A I DA 22 AR R . A 29 M 5
£ ) R G R e — AR (R — Z AR A A
) BRI, 1997 AEALZ N R4 T K H L R A
B FEL Y 40 B A T L T TR, — R SR AR
PEc: 2014 AL 290 A 2k 55 J7) PSC 7E ik 5 (g
PR T ) i ) i A E A S SR
#ro

IR e KW A8 A L T O i, B T R4
F— A i — IR AR 2248 L T 08w R A T LA
AR ECR ST T A, S N i ) T b R 2,
AR TN FIAE 1998 AE g E 21, FHorf & HL i i A
V)N /N I o/ YA T S e S 5 N
Ik (fHAE 2016 AFAREH], 2 A 45 IR A8 i
), BEHLE M ATk L RR

SEA Y e 4129 N AN B K KA R
TAC L o S T L ) R R R
LN A E A AR L RRAS RIS . Rl O
TR BBl g B 0 e i ik e 4k b
WMCH T, R 2 1 B R AT R T R A R T

E

3 A g TC H P A PR LA A AE 1Y

[i] et

FL T, A T P T R A B A T i
77 TR, h TS R REIRAE Y (285t
KI5 Fbs 0 f RGN AR 2257 il
W RCEEXEREARH R B BT — e L RO HEA
TROKIX, i e A RO S B T A P I ) 4 i 5l
HE R, o T Az, fin b DX I s X
PO i LA 2% 014 22 R P A RO A7 A B T R A R =
SEH AL AL, L T T S B A X R T A
R P R R AR A A A ]

3.1 BATGSERBHNERE

FL T T S A AR X, T S B T e S A
R B AR, B2 5 28 B 1 R R
oA, T B 2 S i 5 5 R
PATHE BEET W 22 M B R o, 2w T H P 2

. 45 .



55 40 5 6 4]
2017 412 A

MmN B h KR

Sichuan Electric Power Technology

Vol. 40,No. 6
Feb. ,2017

SIS 5 BB s HR, B A A
g L AR08 PRI P i I FEL A DAL R 6 P A PR R
BEAIRENTr S A R RCR ;s e, HRTXE 0L
LA AR AN TR A, T B 123 Ak i E HL
TR A o

T3A A A N i T R A R U A AL R
WA R S At BB T 4% SRR i B P 52 B
AR BAE R, i 3 T BUR S LR Al Z (8]
GEnN D RN ESE S e i R e RV iU B
bro IR HHTEZRZ I C 2 Vs 8 5 X 22 5 R H]
W28 5y T3 (R BUAT B5 4 25 IX 52 by 42 v T X 4
A3 BB B4 i T L A1 ) 2 50 2 AR St 1 24 SR
il o

S A i T R A S A R T T S i R )
APTRAMEDE , B G AET AN B0 3 B R AR T 2 1)
I8
3.2 WEENEFNERAES

B R A WA RN AR TR 23k
BTG F AT RS AN M O e TR 5
(19 i 7 M LA (R S B L M S5 R R
SFZ MFAERESS S AFAEZTr WA U I
(Y IRIEE, 25 Fy i i A 2237 A e A IRAT 20K,
TR RCRIET o

FLUC, A TS 5 7 2 L T A B
PIHIX R E LA R A T A BN S B T R A
o MHBERE SRR TRA 33X — 5 1 J7 208 Tk A
JRAS T BB RCRAR T 55— R IR, 4n ey Ak
HEGF AR A £ AR Z (8] 5 2R, XA T4 R A7 0
RIS T — 20 iR 5 % JE A T R A 4% b PR 3K
Jil T T A Al B A LA TS 4 3
Tl SRR B A il Bt E A 2 T U
T W AT SR RIHIL o

PR, 2548 1 i B LA A R A R v 1 R
TE A RE AT RC5E 7 Rz 8 AR B2 T B AR
7 Rz A P A A B 2L R ) AE
A M I 9 A 5 v R i T LA A AR G B g s
GO AR AE i BAS 1) 32 H A B TS B3k, 005
A U BE AR AR O, % B3 07 X B AT A P
PRI 2R . ISLRRE DL , 2016 4F K 2 it
S 12 BT KA RO 22 7 LB
XA T LA ) 8 K B AP EREA T B A B0 LB L A%
SE i R A A BB A A TR 2 5

. 46 -

R, T B i DR LN BILAR A R B
—o BEEEE XL )22 5 75 Aok iRl R Rl Ah 22
S o TN BIZE 5 M SRA T el 5 el 05 BT 7E 447 o
RIS SE 5 Wi B AR 42 (2015 )9 5 SR 2R
SATHE A R PR E i MK A2 L AR DR H il T
JRASAZE B DRME IR A A 52 2R M, TN =2 T 37 52 5 B4
SEIERZ 54 Z AR B T2 o8 38 10 85 48 15 X
STC HL AN RS TR 2R LA C S R A I R AL

4 HLIZ R S

M FTE AR, B — e v T Al 2 A —
FIHT IR 48 9 L 0 iy E P AN A% 0 T AR REAR 52
I, 5 It DM X Il e, o8 i i, A% 2 TR AT B, 22 30T
Sk gl g BB T S R A e A A e
e A SR AR AR i E . 7R ST, A R Al B
BRSO TR O e B, B T i 7 4 1 fE
1o
4.1 EFHBITREEERRE

TEHT— R IR R A BN, — R =
AR 27 PR G o O R R T SO R R ST
TORAEPRER AW T TR SR LIS, BURIR R
I8 FLE B 55 BE L, SR A 55 A i S TR
Kbl s =SR2 LA b ™ ik 55 3R, Jl i
PP AR T, SR Z8 Bl 55 0 (6L, 55 0 P Ak
JE.

4.2 ZHYKEFEAN

K T P A oS e A T WA B A1 A D
Il A Bl R il il e B E U B 28 F AR, 3280
FIABTHARA S IR A 25, DT H8 i A8 AR 30k
AR RS , X WAT A Alk A B Al RpEe A i 4t
SR AT B A R R A EOR . i, R A
I A i P PR AP B g 3RAIL, A AR T 4 A FR B4 155 1L
B A RAEVFISCA RO, RO 81 R 228 FE e, IR
FOBBOR & B A T, 5 RHEFIOA
4.3 FRERCEMY 6

TERL PR SR, HE ALY 8 A BRI Ok 3 10 B
et Re N ECINSENEUNSIE S Siare i igms: 5/
PG RIZS (], PRI, R T Ak S R4 A7 1t i 3 0 vl 4
LA fier i AR AR B O I 35 R i — 28 4 Tt
WsE 4 1. — I E ST NS BHAR A EIR M
TR A7 T I e I 5 A 55, e 25 7 B8 A



55 40 5 6 4]
2017 412 A

MmN B h KR

Sichuan Electric Power Technology

Vol. 40,No. 6
Feb. ,2017

IR E M A A R 7, DL AT T 8 o5 A 3R
Iy —J7 T, R FH B8 R AR 5B HLEZ $i 8T 10 T S R 4
K, B S S i bl X B s 4, IR
RERE AT B, T 2R A IR IR S5 S IR 55 7 58, F]
W8T B H A T 4
4.4 HEMXIBMEIE

A PRAA) P 0 152, kA R A AR, B IR
AR =, — LT 54 4 R, H R R
55 R 48 25 R Hb R D R 5 R
KA 3T 422 , 6 B 2 TR e A Jry s 2Rl 1
N, D 67 ey A 3, B DR FE R SR DL B At S 2 T R
T oK 5 =R A H AT EE AT, IR T AR A )
ST E A TR TG U3 GA o 5 DU RN S
Jita 25 B IR0 A H, R SR A4S B 4 v v H
ROR BRI 2
4.5 RS E5SREFFHLE M BUR B E

HL D28 AR SR KB e 4, ) B3 L 0 A% i oy
Be BB A TS5, A MBUN RS KN Y B %
BAERFR BN A B R 2 5 45 BURT 9 % T
LAY R A T R AP AR . — T T S
555 BURAH SCER T 38, 5853 I H H B e iz
BT Ll AR, LR IR A TEC FEL A TR B T A 1Y
BEXTEFAE RN ; 53— J7 T, SEAR B & AR, HEwh
AR 7 R UK 3 1), e kR, 51 R BURN T
PR GHMAEILE, S A w208 R AL 5 i
PR S5

4 45 if

K T P AP A A RSl — A v T AR A 0
O RS FRL gAMb A 208 5 R Al R F 2R, 9 K
(A A RS LN N A S NN R 7 NG AR E  d
SRR TT T o F ST 1 U IC LAY A BEIE T S A H
fit =, Xof v i LA B R BOIR AT T 55 Bl
Jev o A a5 A 1K R R 1 i e L SR A R T T L
R T e A AT AR R R B S A
B8 mISEB , $1 T sh AT SO PR IR RE 55 9 R
VRSO SR ARG A4 A BRI e R 3 BRI S
5 8% SR BURT i IS LAY SR ) 25 L X SR, O 2 ]
(1 A A e PR B I — R B BRI

JO7 245 Y o TR R P BRI, R R 5 T X o
I A HA BT, ikt AR SR — 2 AT 7 1) o

&% 0k

(1] 250 A 6T, 55 BiCH N BRiE 55245 [ M.
Jemt: b R, 2012.

[2] Bohn R E, Caramanis M C, Schweppe F C. Optimal Pri-
cing in Electrical Networks over Space and Time[ J]. The
RAND Journal of Economics, 2000, 15(3) : 360 —376.

[3] G, E4muk, Z20 e, 5. J0E ol s i
TENE Kok [ M]. Jbat . G843 ik, 2008.

(4] WEE, XU™, 288, 5% 825 IR )
LT, HJi2#dR, 2005, 20(2) : 89 -92.

[5] Cardell J B, Hitt C C, Hogan W W. Market Power and
Strategic Interaction in Electricity Networks [ J]. Re-
source and Energy Economics, 1997, 9(1 -2) . 109 -
137.

[6] Borenstein S, Bushnell J, Kahn E, Stoft S. Market Pow-
er in California Electricity Markets[ J]. Journal of Indus-
trial Economics, 1999, 47(3) . 285 —323.

(7] SkWrPT, ok, BOGHE. Hlc B R 48 0 2 5T
(] HETOkZS, 2010, (2): 47 -57.

[8] BKWTAT, kB, THyE. Ff [ el 48 T AA ) e B 5
[M]. YLPS: VLVE AR RR:, 2010.

[9] Hogan W W. Contract Networks for Electric Power Trans-
mission[ J ]. Journal of Regulatory Economics, 1992, 4
(3): 211 -242.

[10] Chao H R, Peck S A. Market Mechanism for Electric

Power Transmission [ J]. Journal of Regulatory Econom-
ics, 1996, 10(1): 25 -59.
[11] Gilbert R, Neuhoff K, Newbery D. Allocating Transmis-
sion to Mitigate Market Power in Electricity Networks
[J]. The RAND Journal of Economics, 2004, 35(4):
691 -709.
EZE BT
FoeAr(1978) , M+ SR TAIF, AT & A b akiz
B g,

# FMA(1987) M4+ TRF AR S @A ETEEY

L

P &(1983), R AH TARIF, BT R F & A AEE
WEW AT R HAFEETE;
YedeE (1981) , 3 | 3 243 0T, BF 5 5 0 % 2 3]
58 T IR B HHT
B 4E(1966) , TALIF, BN FiE B B %
A,
(W5 HEA:2017 - 10 - 12)

.47 .



55 40 5 6 4]
2017 412 A

MmN B h KR

Sichuan Electric Power Technology

Vol. 40,No. 6
Feb. ,2017
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Abstract: GIBE IlI hydropower station in Ethiopia installs 10 hydroelectric generating sets within single capacity of 187 MW

which are independently designed and manufactured by Dongfang Electric Machinery Co, Ltd. The design characteristics of the

structure of Francis turbine in GIBE [lI hydropower station are introduced in detail.

Key words:GIBE [l hydropower station; water turbine; structure
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Abstract : Gezhouba hydropower station has been operating for 30 years since its first generating unit was combined to the grid

in July 1981. In order to make full use of hydropower and improve the comprehensive benefits of Three Gorges hydropower sta-

tion and Gezhouba hydropower station, China Yangtze power co. , LTD tries to increase the capacity of the generating units of

Gezhouba Dajiang hydropower station. Dongfang Electric Machinery Co. , Ltd. carries out the capacity expansion of 6 sets of

water turbines.

Key words : Gezhouba hydropower station; water turbine; capacity expansion; structure design
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Abstract ; The characteristics of electromagnetic design and main structure design for high — altitude bulb tubular — turbine gen-
erator of DuoBu hydropower station are introduced. Aiming at the station in high altitude area, the difficult problems, that is,
the corona is easily produced and it has difficulty with discharge and heat dissipation, are solved through the electromagnetic
optimization design, the corona proof and insulation altitude correction of stator, the pole optimization design of rotor, and se-
lecting appropriate axial fan for ventilation system.

Key words: high altitude; bulb tubular — turbine generator; electromagnetic; structure; corona proof; insulation; ventilation
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Abstract ; In the measurement detection, there is a general problem, whether the pointer type, digital display or intelligent in-
strument meter, they basically have the technical indicators as " working voltage 220 V £10% " , but this indicator is essential-
ly nonstandard voltage, the general calibration instrument does not have this kind of signal, which hinders the detection work
and even makes some institutions abandon the actual verification of this index. Working voltage is related to the metering func-
tion range and working stability, and is the important guarantee for monitoring and operational reliability of the site equipment,

so the accurate calibration is necessary. The design and manufacturing work are carried out which achieves complete success,

and it receives good results after being applied to the measurement detection.

Key words : nonstandard voltage ; measurement detection; voltage enhancement; stepless voltage regulation
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Abstract : The vibration source can be accurately located by the time — frequency analysis that can analyze the causes of abnor-

mal vibration of GIS and evaluate the equipment operating conditions. The wideband vibration testing system is used to detect

the abnormal vibration of 220 kV GIS equipment. By means of spectrum analysis and continuous wavelet analysis of the meas-

ured vibration signals, the time domain and frequency domain characteristics of the vibration signal are studied. The analysis

results showl the propagation attenuation characteristics of the vibration signal on GIS. The time delay of vibration signal is ob-

tained by the wavelet entropy, therefore the vibration source is accurately located.

Key words: GIS; vibration; spectrum distribution; time — frequency analysis; location
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Abstract :In order to improve the quality and efficiency of automatic maintenance of smart substation, the observation window

positioning method for remote control fault is proposed based on the whole process of remote control fault analysis from main-

stream automation equipment manufacturer. Moreover, the similarities and differences of each stage are summarized, and a set
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Abstract : The large — scale grid — connected wind farm should avoid taking off the grid when minor faults occur on one hand,
on the other it needs to isolate promptly as soon as the own outgoing line faults of boost station of wind farm occurs. A protec-
tive action resistance for fault disconnection of wind farm after the typical ground fault of outgoing line in booster station is ana-
lyzed, and following the low — voltage ride — through characteristics of wind farm, the under - voltage isolation protection is im-
proved by adding outgoing line protections as auxiliary criterion. After the improvement, the protections ensure the wind farm
in continuous operation will not be taken off the grid when minor faults occur, which maintains the economic benefits of wind

farm. Meanwhile it ensures the prompt isolation when the faults of own outgoing line in boost station occur, which improves the

Vol. 40,No. 6
Feb. ,2017

safety and stability of power grid.

Key words: low — voltage ride — through; under — voltage separation; wind farm; relay protection
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Abstract : It has been a popular consensus to provide the assets lifecycle management service for the infrastructure. In order to

meet the needs of power design market, a whole process digital collaborative design based on engineering information model

(EIM) is adopted to realize a series of innovations, which provides a new mode for assets lifecycle management during design,

construction, operation and maintenance. The digital collaborative design, digital handover, digital application during erec-

tion, operation and maintenance are described in detail, the experiences of digital implementation are summarized and the ex-

pectation of digital technology is presented.

Key words : digital collaborative design; digital handover; full lifecycle; asset management
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Abstract ; Polygonal winding of brushless exciter is presented. The method of implementing polygonal winding is proposed, and
the end connection is simplified. Magnetic potential harmonic is analyzed with symmetrical component method, and the com-
mon combination of poles, slots and phases is proposed.

Key words : brushless exciter; phase belt; polygonal winding; magnetic potential harmonic
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Abstract ; Aiming at the sealing fault of 220 kV GIS circuit breaker in a coal mine and combined with the practical examples,
the reasons for bad sealing and its treatment are summarized. Based on the practical experiences, the preventive measures are
put forward from the aspects of routine maintenance and installation process, which are helpful in solving the similar faults.

Key words:GIS; sealing; disassembly; SF, ; circuit breaker
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