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Abstract : Aiming at the scattered small wind power fields which realize the DC parallel connection of direct — driven wind tur-
bine with permanent magnet synchronous generator (PMSG), the mathematical model is established that the connection of
PWM rectifier of PMSG is parallel in DC side. In order to make small wind farm integrated with the nearest large wind farm or
power grid and reduce the transmission loss in the process of more than ten kilometers far from the power grid, DC — DC chop-
per is used to rise the voltage of DC bus. In order to effectively realize the integration and cut off of generators, the instantane-
ous sampling of output voltage of wind turbine generator is designed to judge whether the rectifier side of wind turbine generator
is connected to the short — circuit model of DC bus or not. Based on Matlab/Simulink simulation platform, the simulation mod-
el including three direct — driven wind turbines with PMSG, rectifier, circuit breaker and DC — DC boost group is established
and the simulation of DC in parallel and DC — DC boost under different wind speeds is analyzed. The simulation results show
that the proposed model can realize DC in parallel and DC — DC boost of wind turbine generator under different wind speeds in
the ideal condition.

Key words: direct — driven wind turbine with permanent magnet synchronous generator ( PMSG) ; PWM rectifier; DC bus;
parallel; DC — DC boost

FESFES TM315 XEFRER:A XEHS 1003 -6954(2016)04 — 0001 - 05

Vol.39,No. 4
Aug. ,2016

0 51 H

Hh i XU B XA S — i vl
A REIR, TEATII AR OB RGBS B D0, o4 E AR R
WAL GERENR , 7 RE VRSN K4 A0 2R DR T i ke 7 24
I AL P 49 X 24 AL 2 A U B K s A P
L, i BB XD e AL U L BAT AR s T
ARIRBETR T AREL = 2R i D R BRI R
AN, IR K AL a4 T, G AR R
BETE:[HK [ AL ST (51267017,51367015) ; % %

SARCT L o B e IR} WF Ak R 00 2 B I R
(20136501120003 ) ; % 7 ¥ A% M BA (IRT1285)

(5

IR ISCTIC S A S i S, T ARG f T ) ) R [
B B YA R R LR IR

FUR, & UL A RCH A ot 1 B 5 KU R AL
TR A A AR R B, AT 4 A S R A,
Fragiikan L  AEXU ) e L BA R B BE AL R 30
P, SR IHFHRAERALY] I, Xof o AR 2 s A7 A
BRI At A — 5 2R R R
A3 S R B0 1 AT e P A AT
7 B AR T LA EA TR R B A i, (L2 480
s IS T A B

A SCHR B2 X T3 A H 5 1) R i L ) 2 25
CERAH A B R BRIE . H ATSCER B XU K R

o1



%39 B4 MBS A Vol. 39,No. 4
2016 4=8 H Sichuan Electric Power Technology Aug. ,2016
MLELIR IR RIS &0 , K2 R AR AT & HLBILIA] XL 1 % Y S R R o

MR T ES . FHELLLS MW HIOKB 1.2 RARBEHRE - BE#HS

TR T 3 EXITRBITERFKGET, TR HEHA A (D)

FHZE A5 I EL I T R e v B A A T B I RN L 60/

AR5, IFFE Matlab/Simulink {5 5V &5 1 iF P

ITTOiE, 1R/ 1.5 MW B 3Kk & AL A U=4.44Nfp (1)
K. A 1R

x1 HEXERNREBNERSH

BEDPR  BERE " B
/WM /v B A /(r+min™")
1.5 690 88 3 17.3

1 ZHLERIFE ) DC - DC JH 2y
Fo I

1.1 BREEHIER

*

ELEE

Y

B1 RAREHEAR DC-DC ALEHEE

JITHE 0 R & FL ML B B LR T R A
RS, T EAL T K BE IR T & LA R e A
DC - DC JHE 4R, HIEAR RN 1 i, K1
AL, SRR & ALK Y HLRE, B A PWM 2
VAR RETR , X 3R K R X T & FLBIL I F R R A 7
L CUYRFA AR PWM R I 25 1 B U o JE A ELIR
REZR JF Hilat DC - DC FHRA AT BT E

PP AL 1) PG R AE T

1) K3 e FALAS Tt A e ol B U 2R A7 91 36, TE 7
FZIRNII R BMLEE - B - 385 TEAR Y R

2) Wi 4 0 T 22 45 R FH 14 S X B SR R kR
PUR L R EA T A AR AR o MR LK ST i
FEA BB IR B — 7 0 1 D) T B 45 P 55 M4 6
BB SRR, A ST, SRR AT DL R L R AR
(RIS TH] i 2R G IS PRERE o

3)DC = DC FHe BB v B 2 AR O 46 3t ol 111 5
AR P BE A (R IR, H S T/ N XL

2.

K n X K AUEG B 5 f IR s p i ARORHES G N
RIE @ ARG ;A ARG R R4 w
R ;v ARG

H = (1) AT LAAS 20 X7 & v b LU % Ry

4. 44Ndpr
U= 20mk (2)

T 2 LR AR R
P‘” :%CP(IB’)\)]MTR%E (3)

AP Cp(B,r) ANBER R L, A A B FII2R
B A B RREp s T
i (2) I (3) X Hef

U 4.44N@) (4)
P“’ 6O7TZR3 Cp (ﬁ ’ /\ ) U3

BRI Kk AR A — e i), a2 (4) XT
H XU & AL DL T 36 il 4 mT A5 21 XU T & AL XL
- HR LR,k 2,

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Wind speed(m/s)

2 RAhRBHEIRE - FBEH 2%

1.3 HREE=RHIBNIEFIIR

ARG XU — # s il 2 ] HURULLE KU 3 m/s
o R {EUR: HUA 2 R K #1 0. 465 KV (XL
6 m/s) I, A BEJF A B RELR, T HL 24755 0. 76 kV
(G 25 m/s) I, O T 4P s s i A E KL DTBR

H1 T A7 2 EBIL B o O 45 O K ) B R L
B, ELALON R E 5 24 XU K AL KU NS )
RIZEAEIT, Oh T BB AT RoRe XU K i HLEIBR , it
T T e AT Ul R T RS SR A S SV s )
R, AR D00 W% 2 & HE P45 el B B R A5
i T Fi Bl A = AH H (AR ), e H R B



539 B 4 ) W AR Vol.39,No. 4
2016 48 H Sichuan Electric Power Technology Aug. ,2016
FAAHA L BRI E, RGERAEMS] £ 29 0.000 1 s, Ff: U -1 di, VRi -l
— N N d = d = q
IS AEAE A SRR [, 1, ] L, XT3 2 HL AL i dt ' 7
J IR SRR U AR K U -1 % +Ri, +oli, + op

U= A%qu#<mmym> (5)
W i 2% P 5 BT {55 B I A =Xk
1 0.465 < U <0.76

% U <0.465,U>0.76

BISlriges S, (550 1 s A4, XN &
FLALIF A B B 5 T Y W B 215 528 0 B, KU &
LU BB BT
1.4 PWM B SR8 2 A BY R H 4% I SR Mg

PWM He it £ 35 % H A 2 45 i A8 KU 19 KT 1L
R EE M ER R R, I, EESCIE E ) B
JE SR a2 S i o XU ML e RN | filf ot 2z
AT HE R AR L

ST A B R AR Y A RN R AR O,
Z WS LA LR AR A DO HOR BRAET AR, ZNE AR
B FE LUk BE A% IGBT [ JF A3 R it izt K F
SEVHL AR K & AL = AR R RS A b
i 3 iR

(6)

AU, = -wLiq
AU;=wLid+oy

B3 SHERBREHREEHE
B d il T8 T K e B R RE T 1 L, 22
abe/dq0 BEHRAEHRZ G o AR EIEHLE T HUE T N

AL FI R 5350k PMSG 2 ¥ HL AL BH ; 0 A [
RS s o T KBRS 50, 0, 5 U, U, 57
Bk TR S HUE R d g B

RN EAEA DR e 6N

P'=p, -P,-P, -P, (8)

A P, T 5 P BRI Py S KT HLHLARARAE .

UNIE 3 JoR B i i 42 1) 2 40 R FH XUPA] B 42 il
S ANER R IR IR, H PT O HdE N g Bl
Gy, d WA 0, N 0, NI HLTIER,
d.q il PU RN ERRG R AU, FLAU, 1350 d |
q WIS U, 1 U, , P28 abe/dq0 2830 J5 15
=AM ARES HE S, fai o bk & A4 287
A IR BT L A S T O I R

WG A ) 45 4 ) D0 R TE T s AN B AT DR B
RELR HL R 32 It M0 A R 9 S 30 1 5% 10 R B
DR RS AT 1 B w] DUARAS B4 i R s PR e Al
TP Sh A R R
1.5 DC-DC HEfiFEHER

R, XT3 & H, A% i K 22 % A i ol R 4 T
FLURAGH , D05 A% i FE B ARRE AR X A/ (H
AT B 5, RS e A 1 /N LR
RS0 H AL

| < IGBT ¢ %ﬂ ] < IGBT c%zm U%c
B4 DC-DC #if B ¥R M E
TR T H DC - DC I R 4 ok AR it
O BRI T BB Y, WA T HR
TR R P RIS A A o PR Ry B it s A ] 4 B, T
DLty DC - DC ZHIC75 I PL 42 il R AT 34 %) 22
SKATHL I, HARF A5 F [ &l 4 R

2 RGTE Lo

1E Matlab/Simulink FH4EE T 1 413 & kRN

FHUALAL BRI | W7 i A AT T 2 ARRL X AN )
. 3.



5 39 5 4 4]
2016 4£ 8

MmN B h KR

Sichuan Electric Power Technology

Vol.39,No. 4
Aug. ,2016

DAHILAEA [R] XU T Y 8 3T FL T B9 g XU 2 L BIL
FUIA DC - DC s R I S LT i . R E

BEEENFE 2 Fin,
®2 FHEHRZKTESY
B4R HARSH

BENGE 12 nv/s, BUEDIR 1.5 MW, &l ¢
HLE 0.69 kV, XGHE - H 2R DA 2

LU AE 4 500 wF, F AL R AR E (H
1.8 kV

FLUEE 180 mH, FLZ¥ME 1 000 wF, FLifi i
JEREE 9 kV

AR AR 7 ) S Bt B0, KU RS AR Y, O HL A
G W1k AL =2 2R KGR, A T,
B 7 I e R HLAS [ I 220 32 210 A4 KGEE ke 3 iz
£3 AERZIEIRE (m/s)

W3 kAL

A

DC -DC 4

5 [A] 1~2s 2~4s 4~6s
1H 12 14 10
H2H 4 8 12
H3H 14 16 25

MRAEE 3 Fh AN [R] s 2] KU A B , I i Simu-
link /f ELAF2 3 5 ELRXUS) A rLATL BB 4% LA I
o LR SRR W IAL S Bz, DC - DC T e 2 g s A

HAanE 6 Frs .
2 T T T T
1.8 |
1.6 [
14
2"
Q 11 1.85 1.85
0.6 1.65 1.75
22 24 26 4 az a4 a6
04|
02
o ; ; : ; ]
0 1 2 3 4 5 6
@FlBaEBE&BEHER)
2
1.8
1.6
14|
o 12t
Z 1t
S os |
0.6 |
0.4
02
o | [ [ [
0 1 2 3 4 s 6
mE2E
2
1.8 +
16|
14
o 12t
= 1
S o8
0.6
o4l
oz |
o | | [ |
0 1 2 3 4 4 s 6
) E3IAE

ES5 3aRAhRBENERE
IR E A, YRR 25 m/s IR K
BLOIH 5 25 XGRAT A 2R B, g 133 T 090, LA 46 e A
4.

FERFE]

1 EME3 GRIEBRILEO ~1 s B, Kk
O m/s #9Z 12 m/s I 14 m/s, A7 B R fa s (i
A[RE) 1.8 kV, T &5 B4 M DC - DC Tt 1R 21 i
M, PR REER 1 ~6 s REHRES %
{H, HIE 5 (a) AT FIREER H R RS E BB A 1 s, f A 6
AL DC - DC 4 FL AR E AR 1.5 s,

10

9.5

9

Ulkv

8.5

8

o 1 2 4 5 6

/s
6 DC-DCHIEABEHHE

5 (a) Fl(h) il LA, 4256 2 &G KBLEE
552 s BEXGHEH 4 m/s 358 8 m/s, TR F 1A HL XL
(6 m/s) 5, WHLIF A BLIREER , 51 e B B4R
BRI N - 6% ~3% it PWM & 4% ALy
PR, B RARE BT[] 0.5 s, 1] DC - DC i il
BB 1% ~3% 8 EmTTE 2 0.7 s,

HE 5 (a) Fl(e) AT LA, 2155 3 5 XLTE
94 s B XGHEH 16 m/s #5oR 25 m/s TR 3 T KLz
AT FRIXGE (25 m/s) , Ry 1 AR 4P B 4 b 4 XUAIL
VIBE, RMLUIH , 518 B B R 8h o - 1%
~2% ,iE5E PWM i gs h AR A2 E i 1E] 0. 5
s, 5|2 DC - DC i H B R AU B0 +2% , Fee B[]
0.6 s, WAILYI H 5 Hor = A6 1) fie £ i B O 2% L 3 )
L BHLTHAE , FRE S R ] R 1.5 s

H1 DAL 43 AT AT 0 DIBL AN I X T 30 R H e
F1 DC - DC it H R (%) 5% 1) B A AR W], HLPE B I B
SO ENE R 2 N VE S A T

X RGBS R R4 T FET 408, W& 7 fros
FR A L G850 BT, — AR o 4 4 O P 8 O
W L b E 2 6k (k=12 .3-++) Wi, H
6 WIS M IE(E e K, X B E B R F 25 6
Y12 YR8 Yk, HL 6 YIS IR A 5 K o

| JL 7
sl /) I L A i I N .

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

W IR E(n)

B7 ERES&EESNE
DC - DC Fh 4l ity LR EAT FET S Hrin el 8



5 39 5 4 4]
2016 4£ 8

MmN B h KR

Sichuan Electric Power Technology

Vol.39,No. 4
Aug. ,2016

B . SR £ % 20 40 Wik, FL 20 Y
W BRIELRCA: . o T 0 R PR KB
6.12 F1 18,285 DC — DC Fh s 41 H O Wi fEL M4 IR
T, Uil DC - DC THEHA A TR VER, e X
W R

| L

15 20 25 35 40 45

30
TR H(N)

8 DC-DC FHIEHIE RS HE
3 45 ©

ST T 3 B BRI A B AL, A TR KU
T HEIFEE & DC - DC &% H B4 R A n] 174k
FE R LT 0L P A9 1) AR 1 PWM A i 25 A A A
JEE T4 DC - DC R ARSI i R B T
BETHEMBR, [ BA5 R R

1) Wy & B ML B BR A 4 . R S RE 8 52
B3 & KT ZHHLZEAR R T B BB

2) UIMLAH X I W 5] i H i B2k Al DC - DC Tt
57 00 P I L i, e 00 80 R A K H 3 R
i (B EEAS A [R] 5

3)DC - DC EL 3 Tt e 37 ik o o 2 ] D) S B T
J, ELVES D () MR AR OGS L I8 B4 040 968 U8 IR (A o
BN

S5 3k

(1) BEE A, 8607, 280, 5. ELARRREIR] 22 K7 A HL A
W BRS AR [ ] LS # il B A, 2008, 35
(4).1-5.

(2] O], 2 pedlt, sk nl, 25, B 9R R RE R 20 KU & He
HLLH A S Pl sk [0 ). AL AR, 2007,31(15)

61 —65.
(3] #EmZe. K1 & BALA I METo5R [ D], fxe 484t
HL k2 ,2010.

(4] FEWL,EITS EIIYE, 5. K7 R BALA I MR
oLk [ 1], #8438 77,2011,39(2) ;239 —245.

[5] WEdedk, ROrsh, ik, 4. 5£F PSCAD/EMTDC £
Ui A R B R R GO AT O EA R LT ] A o R,
2016,37(2) ;10 - 17.

[6] E# NI, ZW, 4. KA % VSC - HVDC 2 H
W ARG I r s R (1] LR,
2015,39(3) :639 - 646.

[7] Liang Haifeng,Li Gengyin, Wang Song, et al. VSC — HVDC
Control System Framework[ J]. Transactions of China Elec-
trotechnical Society,2009,24(5) ;141 —147.

[8] =T 5t, X% NI, B, %. 5T PSCAD/EMTDC iy
BROK G R0 X & AL Z P BR s AT D5 B[ T]. W)
ARG AR 5P ,2011,39(7) 67 -73.

(9] k32, BE05, M6 45, 1 9K K [R) 20 T & LB
B RUBRERERAZE I [T ] . v 4R ,2008,32(10) : 11 -
15.

[10] Erdem Ergin,Shi Jing, Peng, et al. Short — term Forecas-

ting of Wind Speed and Power——A Clustering Ap-
proach[ C]//2014 1IE Annual Conference and Expo.
US:1IE,2014:3501 —3508.

[11] BRSSO, X, 4. 3K R XU & B LBL
il PWM 3 & i A S 05 E [T, AL s A 3
f£,2012,35(1) :35 - 39.

[12]  XBSCIR, BR5E A, 56 5, 55, BT RMC Al VSC 91
ERHIRA 2N - HVDC R4 (1] ARG LH A
ik2EHE,2015,27(8) ;01 -07.

[13] &8 HIRAUKBEN T & R SE Boost Bl — = Hi -
AR ERIL D], K RER=,2010.

[14]  PREA. ST RMC 93 b RHL 156 2 bt i R B 3 i
FLAFZE[ D ] VR VR K 2 ,2014.

EE R’/

EA4RA(1990) , FR-EAF R A, B 55 1 4 T B AR AR R A

R AR;

T L (1974) @l Bz M AEFIH, AR T @A T H

A AR A A AR A

FHE(1959), %48 LA ST, AFEE S ZALAT

TR YA R TAE,

(WrF5 HHA:2016 —06 —04)

PIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIISD

R 8 4T W)

QUL R



5 39 5 4 4]
2016 4£ 8

MmN B h KR

Sichuan Electric Power Technology

Vol.39,No. 4
Aug. ,2016

LT ANSYS i XS HLEH K& B AL S 7R 80 B

B, HER KR, ERE’
(LB U R B, BTt 8 ARST 830047
2. [ WS H T s LR A A G B S RST 8300065
3. [E ROHTSE S E AT A ] BT S EARSE 830011)

W OERAAAEF LR RBJEEAATRERRA T — A EZIRA, P R B RIBATT AL P
Z—, FREREFE BEFEEHSMT R L b AR F R & R EIRE T 69 K AP fodd M4 5 i@ i ANSYS
B AR B R R EEF R F B KL RBAT T AL R IR A A b RSP 7 A B

WS HHH E L
KR KU R AL SR AL 3 Bk IRE

Abstract ; With the rapid development of wind power industry, it has become an important subject to improve the stability of

generating unit, including the reliability of generator bearing operation. Using heat transfer theory and tribology theory, the

heating mechanism and heat transfer characteristics of wind turbine bearing are analyzed under the normal wind speed and the

wind speed mutation. The bearing is modeled by ANSYS software to calculate the temperature field, heat flux density and oth-

er thermodynamic quantities, and the results are analyzed to deduce some conclusions, which gives a reference value to fault

diagnosis of wind turbine generator bearings and its design optimization.

Key words :wind turbine generator; reliability; heat transfer; bearing; temperature field
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Abstract ; Energy internet is the key to solve the issue of effective utilization of renewable energy; and developing the energy
internet is of great significance for changing the present energy generation and consumption modes dominated by fossil fuels.
Firstly, the concept of energy internet is reviewed and the energy internet with Chinese characteristics and its main features are
discussed. The difference between the energy internet and the internet are described and the key technologies needing investi-
gated in the development of energy internet are proposed. Combining with the current situation of Sichuan power grid, the a-
chievements already made in the construction of energy internet and the future developing direction of Sichuan power grid are
respectively presented in such aspects as UHV transmission lines, "internet plus" based project, integrated energy manage-
ment platform, multi — energy hybrid dispatching optimization project, hydrogen production using surplus hydropower, intelli-

gent dispatching control and security defense. These discussions can provide a reference for energy internet construction in oth-
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er regions of China.
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Abstract ; Solid state transformer combines power electronic conversion technology and high — frequency power conversion tech-
nology to realize the transformation of electric energy from one kind of electric power to another. As a power conversion device
in solid state transformer, the technology of inverter has been very mature, but there are many problems still to be solved in
the operation design of high — power inverter. The parallel operation control technology of inverter is the basis for the realiza-
tion of modular and redundant inverter power supply system with high reliability. The causes of the circulating current during
the parallel operation of inverter are analyzed, and the existing parallel schemes are summarized. According to the operating
principle of the combined inverter, the superiority and feasibility is verified by the simulation experiments that the three —

phase combined inverter can be used in solid state transformer.

Key words :solid state transformer; high — power inverter; parallel inverter; modular inverter
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Abstract : As more and more distributed generation integrated with distribution network, it has a series effect on the distribu-
tion network , among which it influences the protection of the upstream area of distributed generation greatly. When there is the
fault in upstream area or out — area fault of busbar and feeder, the protection of upstream area of distributed generation may fail
to operation or have misoperation. Under the premise of the existing wide — area measurement technology, a new algorithm of
protection is proposed. The algorithm is using the ideas of wide — area protection and the information of the collected current
value, which modifies the current protection setting value of the upstream area timely so as to ensure the selectivity of protec-
tion. The simulation proves the feasibility of this method.

Key words: wide area measurement system ( WAMS) ; distributed generation (DG) ; distribution network; current protection

Vol.39,No. 4
Aug. ,2016

MESHES . TM732 XHIRERD:A XE42:1003 - 6954(2016)04 — 0024 — 05

0 51 F

PR BEE 20 & A R R it LA
AR EE L R XU AR & FL AR )
B/ INRL Y B YR A A0 20 A1 2 & L ((distributed gen-
eration, DG) H AR TF# KB B 0 20 A 3 & L 4
ARAE RN fif e H, 77 A1 1 6 S5 174 1) R A ) B, oy o
T —F I [, 4 53] S % e FL Do R P LA RO fR 4
R

F T 48 (1) T FEL O D 28 A% i 2 B [l 7Y, 3
FEE L T FEL O T [ 25 A5 R B T R B ey T
(1), HRER PR 2 AT J7 el 14, BT DA, 24 0 A X
IRl B E IR HARHBEMNZ G
XA S8 E L I () DR AP B 77 2 T 52 e, ISR AN S Ay
SCHE RIS AR GE AR TT B8 23 7 2 I Il %) s 13
A s R B AIE O, BRI 25 T ek ik
BETE YR

X5 DG 2 A5 (PR 37 1 6 s AE %) ) A8, STk
[41XFTJC TV @18 B BC L W E T 15T, 88

.24 .

AL A DG DX B P 40 3, LA R R I 480 2% 1 o ke ok S B
R E LA AP, SRRk A SR e H R GER K, 1%
AP ALAG B BIAL RIS R A, SCHRLS ] 5853
AT ST BR T 383 Bl P (s 6L, S B T
ORI PERE R 563 , (AR A ML R T A%

F T I PR 199 458 £ b — A R 50 L TR LR R
(TV) , HRA B AR (TA) , H— A1 5 1wl
P, S P AL T 1] £ B JGIR AR, A
A0 8 Pk S AR A o A v A e R B
B oA 2L IR FAEC L S R T g2 R 2k
KPR ), ST O AR T SR T
T jllﬁ &2 AR ( wide area measurement system,
WAMS ) #4380 A6 OR3P 8 S (R AR AR T 58

FIRR L, XT3 DG L i M A T 5% 32 224
HAEMANTT T - — 2 T I BR i T DG A A XS 1%
GeOrAr RO 15 R T BT s IR R B DG
FIRTTHC L T i s e 2 45 [ 8L I R AT B IESE o R  , 7
T DG Y TC H R A A AR A5 R T A5 R O
JEHR S SN R RS

SR RE S S X EPSNEIE S Rl NI d = O



5 39 5 4 4]
2016 4£ 8

MmN B h KR

Sichuan Electric Power Technology

Vol.39,No. 4
Aug. ,2016

TEX DG 73475 CH PR AR 4 BIF 5 A A, 33X 77 1T 9
W2 o LU 1 GE e i 9 Of 40 A7 2ok, el
Gead R G LT 1 S RERS IR ANE AL St
e HL P R R A T T R R

RIRFET A AT BRI BT RS T 35 DG
(1 C FEL TR ) DR I A5 TG A T A /N By e, (H RS
TSR A — LB, L A& e e A 1905 oL O ER 3
HETT ) AT, HORBEAR PR 5 1A e pd) [l L, (DR JGk
fifp ke SRAEURE 1) (R AL, 1 EL AN SR A dne T oo,
IR T 2 R Z —

W T TRE A 4 4 e, i e T =20 LA ket
ORI AR 2 T ARG B R, Rl WAMS il 2
Jio BT DG HEAZIG, 23 DG 42 A i b iiF X I
KBRS, (E— R, X DG FE I AR H K
AR R R I 6, 5 DG R e i 0 B ) 2 22
AR RSN 1 A 2 DG A AR R /NI, L3l
DX A A BB, DG 22 i 5 3 ) S BN iz 47
3 DX A A i) B BRAE Sl B B0 (L T X
ORI E(E = T DG SR BEA R AR ) o RIS
SCEDTE AT, 2 R Sh B i i, DG i A 2k
/o DG A /NN HL A RS E 2 — KRR AR, BT
AT TAREH ] WAMS fif g R A4 DG 4
AP Z S5, 550 8 TE A, 9L 3 DX o0 O 4 ml
B2 B —LEiR B Al

1 oA 2 PR AR G e i, 19 fr 4
IEAT

FE438 A)IC HEL I 22 8 HEL JE %) 3 1) 8 DA R e
TRECMNR S, A 1 R, R i b7 B i sk
NIEH TAERT AT . 45 DG $ A s L &
MR RS IE R TR i ) B i B S
DG $ A M2 A (A 26 i 5 B2 X 3 e o~ DG 1 1
e X3, B DG 2 A s 2115t 28 R i 1) £k i 5 BE 4R X
B SR DG R

A E G
—’l

»»@F»DI»I

[y
"
e

B fERirMRs

—>
Oy i
Zs

E;

T ST (e s A R DR G 1 A e i
L OR AP A, L 1 C H S5 AL) S B A T 1 A
YL AB A ORI Wiy 1 — 000 ) R R R
Je R GUERAL A, BT L2313 3 U A 4 AR W % 4%
LI SIVE B S 5 (R, i 20 A SO IR A
Wit ae 2 B A IR S . BRI OUT, Wy 2 6
iz, oA AR RS T I i AT I A, SR AT
B 2 AR/, WA n] RE I BRT I 2 2 AR B
Yo MRk A fe 2 BC I, Jid Wik 45 2 19
T i FL UL Fh R GO (AL A , 00 W S 88 T AT R DB
BRERAN R L B, Wi AR 3 h T HA 5
(oA A IR AL ] AREA T B TR SR AR ) |, e PR3 ] S 1k
B, XPEATHE T o YA A TEL % CD \DE
o EF _LIF,$A DG J5, DG Bl 1k Bt 0, B A
Wi 4 T AR S (BT AR 6 B9 RAMERE S s
S, PRI SR R Pk o YO e AR A A U
URICHM RIZRE% AG = GH ik, DG Ay H A2 )
BT KL, SORT A T T A 8 N3 iRl
H RSB & B2, DG L UiF XY W e Fs
SR Bk A 2 PR L B B U, 2R DG A
R R A A , 73 38 P 1 i 138 ) R A e
AEH K, AT AE 2 oA 2 T DX DB e 25 5 51
JE AL A 3 YRR AR BB A A AT R e
DRBIAE (PR A 5 S A 2L A A A T 2
TEEAEAR) o

N

2 & DG BCH M B iR sh R4 it pF 5T

2.1 DG N M ERIP iR 50 it 7 3

BEXF AL T, BT Bl B £ AR (WAMS) it
feg e i ORGP BC B e T RltE . X R 1 A A
TR AL E VATt , InlEl 2 fs .

A G H
§— |7
—
(:>—Wr B D E F
>
71— F—ai— =
| | o

B2 & DCEREMEN
FEIEL T e A A SO DAY b3 DX e B B
[ PRI D RE Y WA £, 77 AR A £ AbS B it
RAE LTy T LRI IO o FEA B AR O A i
.25 .



5 39 5 4 4]
2016 4£ 8

MmN B h KR

Sichuan Electric Power Technology

Vol.39,No. 4
Aug. ,2016

M T LA CIE (TED) L B 5 3 %4250 (077 160 Pl
& A 208 DT %05 oAl TED I8 4775 8
G

Fh AUt L e B 7 /IR K
T LAV . 5 LB 1 ) 2 s 1
VT WAL 7 6, A Sk BT 1] AR ST,
7 11 5 UM 43 2 BRI 4 o 5 6 43
SUHLIE | 3 BB AP 2 (R 0, U S0 6t TR
UL TE T T 0 h 1o [l R IR 7 LA
FLIERET, DG H I B EEL A B 17 50
itk (—RBeIFL , W0 i o 50— 0 R 5 25 By T 55
K.DG 7 AR S AT L 2/ MR % L TE 31
BT B 1 B TR £ ) ,
T DG B AZERE LB 17 AR 20 Fh
WL KR 1 RN 0 B B 1 <1, R
FERILFSC 1 #BFH 1, 35

Iy SR NEE VR 05 A W R B P
SRR S DAL /N DG %285 31X
YT b 9 9 1] 3/ 0 035 8 (e 2 o
TEDT 4k oy 3 1 TEDE b 9 1 7 60 FL 9 ) S e
(LB R R, LIS R DG I H P
4 DG P2 AL % 2L MR, DG 137 X 51
HUE I AR B DG I X AR . LR
e IS 5 24 A WA L 5 (BN F DG 114
L (] 2 4% TED1 4k 3 8/ T TEDE 4b ity
) o M DG SRR BB | 3R 55 00—
SR 2 A B S (4SS K T DG FL b B FL
i, BPFE 2 A IEDT AbH B R F IEDS AbHL IR AEL( &
ey IR, T LU 55 KA T DG 2R

HRAE LA E AR ), 36 7 B0 A
FEXE DG 1B sl (R 2 (1) s

N

ZKZ”'
[dz.e +| 1 _”R/ f ]1 <]f<[dz._/'
ZIZYI

KA (R F VR [, > 1, 5% 1, > 1.,

(1)
S K R RS DG I D B 2 2
W RGP L 1 TF W32 5 5 1, 25 AR
K LR 0 B O 7 e o W 5 R o
FURIFILY) 12, WLREE n BOLLBRBILEL (n B RS
Fh B — BT S T 2E 2 L W 2 ol {2
FFAELk B BC BLHCEN J Z, , (147 3 (847 4 ekt
.26.

Itlz. Kg =

Froh, X HLH 8 DG BRI 1, iz 2 B
PrEB A HL A 1, S DG B X O R
SO IE 7 LR, AR AR R A HoAl DG 4%
AGHEC(D) B AR AR DL L SR 4k 2 2 i
B E

— Bk 1k, FR T A R ERE X R G e U R
Ui, AN, 43 A 2 HL TR 23 ) R G 4RI L, K
IEDf — A2 A 1E 7 i B . 24 R G
RELR W LA 2 & A= B B B, #E DG 4% A8 47 191
#LF  IEDf BEEHE EI1E J7 [0 L Jit . TEDE I & 21| 1) i
DL 2 3 2 3 A P 1) T F P 2R G e O 0 (SCA-
DA) Pk, B (1) B S HEAT 358, 15 2k 4y
A 2SR U7 IX A R P g e (e, B 45 S T 15k
] 1) A UL IR BIFIX 4% TED &b, SR J5 TED AR 48 3
F1A)PREE S (XS 5 AL X o7 P £ 37 SR BBURE IE g 42 o, B 4
S H B IRAT R B ek B AR s i, PR3P B
B TEAH N BB 25 o W FIR R BRI KT &, A
AN
2.2 BARBVMRIP BT EEGI ST

WE 3 frR, 10 kV ok SR EC R W, R
G RTCT KRG, S R 10.5 kV , fE e RS
He/NEFTTT R R GEBRBLE 250 R X, =0. 091
O,X, .. =0.126 O, 2% AB BC AF JHuzs 2 ik |
RIS HCH r, =0.270 O/km,x, =0.270 O/km ;£
% CD \DE \FG Jy L 432k %, 2R S8k ry = 0. 259
/km,x, =0.093 Q/km, DG #EAET 45 D &b, HA
DG Z 4 AR KBS, DG _F i XS A A4 1T g
HELR B 15 O, B LA B DG 25 hE ik £ 86
MVA, T iz A PSCAD/EMTDC 8 4%7 b R etk A 7
P E T o

A F G

5= | [d

4km 6km

o=
Zs

B D E

—>
L= (o] =~ | —>| -~
Skm I Tkm 14km g

Skm

B3 H10kV & DG Bl M
TERFEN DG BYIE BT, 25 PR A7 v, It 38 W {4
RV RE A P, Y0 32 D A7 8 (B S AH 7 SR AURE 2R 8003 031)
W 1ML 2 Pras, k1R 2 alH, SRR
TR B R K



$39 B4 M) mone &R Vol. 39,No. 4
2016 4% 8 Sichuan Electric Power Technology Aug. ,2016
x1 BRPEREHEEE x4 HEBEITRISRIPEREIE
o H L ST DR R E (L A I A T A5 DR 22 2 b I P I A
1 3177 1 502
2 1621 2 298
3 1134 3 279
4 710 5 734
5 3933 377
2078 S 382
! 3756 H 2 4 A1, K4 DG #2A 10 kV BLr M5,

x2 BERPREBREHRIFEECERRBERY

Prip BIR i Fi 30 R BB (47 (L A R AL
1 1783 1.3
2 859 1.35
3 470 1.73
4 392 1.3
5 2 086 1.33
6 1142 1.3
f 1898 1.35

il i PSCAD/EMTDC fjj 5, i T X At 2k itk B
N, B e e B R BIE , DG 4 A A Ji i P it
HOBUIN . A AF 803 FC Rk By, DG [ %
AL DR A ) R L i T RE L N 2 fil 3R
DRI 1o BT LA, 05 B 8 T R EhA al
REA A AT 0, IV Bt S = AR RSk i e, il e o 1
TELR % AF T REER A ],

£t PSCAD/EMTDC ff HAF IH £k AF REEHFLL
M 1A S M =R R S I, % PR 7 2 2 Ak e e
ZI LR AN 3 P (L (e OB R ED)

®3 ELRAF BENRISRIPFHRRARNE

PR B WO AR R e A TN R L R A
1 730
2 876
3 1176
5 62 423
0
f 1184

[N oy 7 5 AT AR LR AR 550 i A 25 DR 4 0
FIMIER TAE R W3R 4 B (HL O (R BORE £
fH) o

T3 TR B | (i 1, KT Rud iy £ 1
LWL 1, (A — LA 5 F 1 AL (BN T
(54 £ AL, DA T DG [ L — 4 19 {5 1
HUAE IE 9 TAERE 1 4R M 00 24 1, > 1, B, it
() R4S ML R0 T 0, (597 s 24 13
PRI,

ik | 2 36 3 T, kB AF I R4 28
S OB AR S BRI (K TR S 60 e
U5 5 BRI oL A T 7 6 5 (8, 97 5 A AL
TR Vi R 3 AR A TR 3 fF A
AT 5 R 9 O 54 20 o, 9 PR 1
RRIATATHE 16 B 175 50 T L G 3 06 i B 1
BT BIIEGRY 3 REE, 1, <1, <1, it (1) 3
P M T WSS B 4313 28 3 0 I B0
55474 1T R P A AR P 2 (0 5
R R (LU )

#&5 DG EBRIBERIPESTHRIRIEL
RIS R AT EIRIESRIPEE

g HRL L W O 4 BIR B FiL 300 B T O 37
HEM/A HEE/A
1 3177 1782
2 2 033 1271
3 1957 1293

2 3.3 5 XFELAT R, PR 37 3 8 A 2 ik 2l
T EEEDIBR IR, 21 Y WA B A IR TR K
- BB 1> T, oA R IR T DX R
REWREL UFR I PR B S (L
2.3 BhREIRIPREERHEST

B kTR BY, # B (L) Bk B A i O 4 4
SEMAR DG 17 XA PR 7 B R (R 2 K, X 45
W F ORI SRR, AR A XA SR R T B 1Y [
i, DG _E i DX ISR e - U A e, X e 2 LR
TEOL, T i 5 T PSCAD/EMTDC {5 BB 45 84 ,
AT o

.27 -



5 39 5 4 4]
2016 4£ 8

MmN B h KR

Sichuan Electric Power Technology

Vol.39,No. 4
Aug. ,2016

D7 FAIRUATE R FH IS 0 4 77 AR Y e o 15 A
3 s HYMPREREK AF KAz — R B il e, W e Fp 82 )
A1 3 s, 2% AB 7E S s AR =M IR, 22075
B LIT 458

2R AF KA RS, DG B3 X B0
T PRI B EL R O, S B R sl e (1) B o
WEPRIPEEE M, (RITNTR B, MR FELR I AF L
BEBATTHBRAOTOU T , 2% AB o A T R B e
1 BERCTAS/IN T, R VR AR R /N 55 1E R AR I R
RNEAZT L I I BRAEI L AR, 54
B AF ERIREIN R, 2 AB SORRATSIRAFAE 1, R (L
RIEHLT, BRI 1, B0 1, > 1 A BRI A
BOEAH, A PR IP R WIS UFOR IE R (H . #d%
M (1) BB iREN S , BAR DG LI XA i R
BRI T AR B DX U AR R R (R A
AR B DR S BT AR 2R B 22 H R ) X ORI S
B AR DL LT B A AL 5

LRI AF BRI T BRI, 2R CD SO, Ui
AR LR 2 AR 3 B RLLE ISR N RIS
WIEILTP B A L, L AF SEHER S, R
LR 2 DR 3 R4 A F 3L (A S 5 (L oy
T PRI B R U RE 8 S PR 3 O e R
R R R R A SRR E M, DG 1
e DX Il A O B B T {ELIK A2 A DRI B e L. K
Ja, P AR 3 B HLIRE R TR 3 A AR R 2 1,
TR 3 44 £ ARREAH I Sh 1T

ZELRTIR, O T B Ak DG $HAJE X Ah o 2k i fae
ORI R B, 43 AR (1) IR EAT PR 3 8 S (1B
BU5 , REUZHE/NA DG i DX 0 R A= e e By
FEEERIE AR/, BRI TS SR BERE UM BB 6 , BEIE
wishiE.

3 4MA S HLIR D B B
ST

MR TR DG A S i X, g
KU, DG BFEA BRI/ DG E i XS AR P 3 1
SN, 2 X B AR DG — M GR47 il T 20 A 2
DR AL P L P AN BB A IR B AR AP S VR i s PR
R EAE AR AN BEWTIT, DG AN RE i 5 3= 9 1
AR T B BL . (EA5— 3R 102, BEE 1 42
AR ED AE TR P P §3 190 4 4 A T
FE o X HUE LN RERS S BRI IS s 1T,
TR DRI, 3L R AR AR S A T, (H
Sebr b [RRESR L 1 5 HZ K00 A, DG 7

- 28

5 MVA, BEELZH AB K AR, DG 35 A RiAHABLE
FER ORI L Se B A, Xt 2 DG iz 1775 R
FAAE DG L7 XIARSB ) — 22 L& DG Rl IX
W, X WATE/NVE R DG IR 2, /N i DG
ANREWE T 2t fr AL, B E AR A B A
GAfTAL o e U DX B, RE S R I B 2 1
L BERI AT o (5 FLAH3 DG i DX Il AL 3t 40 55 6
B
R 6 NFE DCENFLE AB R EMER
EREXERIRIPRRERE

R PRURZS AL IRTIEE Y SN
1 5390
2 1597
3 1794

H1Z% 6 nl 0, iy X AR DR AP £ B 7 2 i 2
B  PRA 3 a8 DG e 32 k0, 2 UM
X R AT . 7 B SRR A, DG A
RAE2 MVA LURI, SRy A2 403h . T2 MVA
FEEEAY DG He A CHL R, X S F 9 B9 552 B SO
K HOA N, R /NS B DG 3 ABCHL R, BT L
RLRAP A 2 A S L

4GP WX S R R L
Syp

BERT LR T e DX P A 0 A1 R R A B Bt
g R IE 2 MR . T oA R R T
e DXl il o L 3 B G )1, i L 9 DX B
TRAP A2 IR 3 B 1E S A 00 s (Ee REUE 25
A TR, BT LR T ORI R (9 RABURE , m] DUARSE v
O 38 G AR AR AT RE R B, BRAIE AR AP B AT
£

A G H
i
( : >_,_’_ B c E F
>
1— B—mf= F—s
|

E4 % FEHESA DGs WiER

B X o3 A 2L TR W X IR g i A 40 A =X
HLIREE A IR 4500, TR L an 1] 4 PR 4549, R 5
DGL XIS I, 43 An X HL IR (DGL) 31T 0>
(T#%8 W)



5 39 5 4 4]
2016 4£ 8

MmN B h KR

Sichuan Electric Power Technology

TE L L4558 LR PR AE VY g P 0 B R 32

PR SCFFR G BN H

HRE X =
(1. E R PG R 35 s DI R 610041
2. EMIPUIAE 3w HE A, DU RES 610000)

SRR REARENLE
HERBF S, R

W E.SabMEEsg NS EEE AL TR RIBZRR L RAREMST S RATEIE,
SU A S P I, OGRS B AT BT AL R R R B RS 2T k{ﬁ/ﬁ%ﬂ%iﬂ R A
B AR R MR ARSI SRAE B G ST SIS S L5 8 MR A B IE,
SRERIA) B RRIAIE s LA AR R M ey A v A

Abstract : The application of on — line monitoring and management for security control in Southwest power grid is established
based on the technical support system of smart grid dispatching. The on — line monitoring and centralized management of its oper-
ating condition includes data information processing, operation monitoring, calling and display for device recording and security
control settings/strategy, data exchange and other functions. At the same time, it can provide basic data for dynamic quota man-
agement and integrated intelligent analysis and alarm in intelligent power grid dispatching control system.
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Abstract ; Transformer is an important part in the operation of power grid, and the implementation of its economic operation is an

important link of the safe operation of power system. The example analyzes how to choose the way of basic charge settlement for

large industrial electricity customer when considering economic operation of transformer so as to make power supplier and elec-

tricity customers achieve a win — win situation.

Key words ; transformer; economic operation ;two — part tariff; basic charge
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Abstract : The importance and problems of all round inspection for power system monitoring information are introduced. Based
on data comparison theory, the new automatic inspection strategy of telemetering and teleindication in Hangzhou power grid is
designed. With the help of MySQL database and VBA language, an assistant decision — making system for intelligent inspec-
tion is established, which solves the problems in the current inspection and improves its accuracy and efficiency. Finally, the

practical experiences show the validity and security of the proposed assistant decision — making system for power grid opera-
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Abstract ; Positive development of electric vehicles has a decisive strategic significance to ensure the energy security, imple-
ment the energy — saving emission reduction and promote the transformation of economic growth mode. But at present, because
the location selection of charging stations in China is not coordinated with user needs and the supporting security measures are
far from satisfactory, it limits the speed of its development and promotion. In view of the above problems, the immune algo-

rithm is used to optimize the location and capacity selection of the charging stations, which provides an effective reference for
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the promotion strategy of electric vehicles.

Key words : electric vehicle; charging station; location and capacity selection
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Abstract: A heating defect on HV bushing coupler of 110 kV main transformer is discovered by infrared temperature measure-

ment. The treatment process is introduced, and the reasons of heating defect are analyzed. The analysis shows that the fracture

of pinhole of lead top fixing base is the direct cause of this defect. Aiming at such defects, the rectification measures are pres-

ented for the production, assembly, daily maintenance, process supervision and so on.

Key words : transformer bushing; coupler; heating; rectification measures
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Abstract : The on - site test and fault localization method of partial discharge in gas insulated switchgear( GIS) based on ultra-

sonic is studied. According to the plenty of collected data, the ultrasonic signal characteristics of different partial discharge

type are summarized, and the differences between partial discharge signals and mechanical vibration signals in spectral distri-

bution are analyzed, which can help to recognize the collected data. For accurate judgment of GIS partial discharge and its

cause analysis, the application of ultrasonic associated with electromagnetic wave localization method and ultrasonic time — de-

lay localization method to on — site test of GIS is further researched, whose results can reduce the interference signals and make

the partial discharge localization result more reliable.

Key words: ultrasonic; gas insulated switchgear ( GIS) ; partial discharge; signal characteristic; localization
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Abstract : The short circuit occurred in 1 — pole of Tian — Zhong HVDC causes a unipolar blocking fault, and 2 - pole turns
with the power of 1 — pole very fast. The steady — state and transient process of DC unipole blocking are analyzed, and the re-
sults show that when DC unipole blocking occurs, the operation mode is forced to convert to the monopolar ground operation
mode, and the earth current of ground electrode increases greatly, which easily causes magnetic bias of main transformer in
near — field substation. On the other hand, the DC short — circuit fault occurs, the DC current increases, resulting in the in-
crease of reactive power consumed by the converter valve, and then it would lead to a decrease of near — field AC system volt-
age, which may cause the wind power units to enter into the low voltage ride through and lead to wind generator tripping off.

As the same time, the simulation analysis shows that the DC transmission power is lifting, during a short — circuit fault, the

more the voltage of near — field AC system drops, the greater risk of near — field wind generator tripping — off increases.

Key words: Tian — Zhong HVDC; unipolar blocking; transient voltage
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Abstract ;A dual control strategy is proposed based on grid —side converter to achieve the high voltage ride through of direct — driv-
en wind power generation system under unbalanced grid voltage swell. When the grid voltage is higher than the set multiple of rated
voltage, the grid —side converter increases the reactive power output, the DC bus voltage discharge circuit releases energy and trig-
gers the positive and negative sequence current control, which effectively suppresses the fluctuation of DC bus voltage due to the un-
balanced electromotive force of the grid. Simulation results show that the proposed control strategy can guarantee the direct — driven
wind power generation system is not in off — grid operation during the unsymmetrical grid voltage swell.

Key words : direct — driven wind turbine generators; unsymmetrical voltage swell; positive and negative sequence detection; high
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Abstract ; Based on extended equal area criterion (EEAC) with optimal power flow and the quantitative analysis theory of pow-
er system stability, a new method is presented for implementing transient stability constrained total transfer capability (TTC).
The mathematic model of TTC is established based on optimal power flow (OPF). According to stability margins calculated by
EEAC, the harmful contingencies are identified. Based the preventive control calculation results, the transient stability con-
straints are converted into inequality constraints of control variables which are incorporated into OPF model. TTC is finally
solved by modern interior point method. The effectiveness of the new method is verified by the simulation results using the data
of Guangdong power system.

Key words: total transfer capability; transient stability; optimal power flow; extended equal area criterion (EEAC) ; preven-

tive control
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Abstract : The monitoring of transmission sections are the important measures in actual operation of power grid, and transmis-
sion sections are also the weak points of power grid. Seeking for the weak points needs lots of manual calculation and analysis,
and it needs consider thermal stability, transient angle stability, transient voltage stability and many other constraints, which is
time — consuming. In order to improve the efficiency of the analysis, the characteristic analysis of the weak points for transmis-
sion sections is carried out, and the automatic search for transmission sections based on power — receiving partition is presented
which only considers the thermal stability of line and main transformer. According to the state of real — time power flow, the
search strategy and its stopping criterion based on the overload lines and fragile lines are used to obtain the tie lines between
power supply region and power — receiving region, namely the initial transmission section. Finally, the key transmission sec-
tion is determined by the power flow direction of the initial transmission section and breaking distribution coefficient. The ex-
amples show the practicability of the proposed algorithm.

Key words : power — receiving region; power supply region; safety margin; flow transferring ratio; fragile lines
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Abstract : Gansu power grid is an important part of the northwest power grid. It is located in the center of Northwest Power
Grid and bears the "west to east" and "north to south" transmission tasks. It has important 750 kV tie lines with Xinjiang,
Qinghai, Ningxia and Shanxi provinces. The stability of Gansu power grid is the key to the stability of the Northwest Power
Grid because the power going through the sections of Gansu — Xinjiang, Gansu — Qinghai, Gansu — Ningxia and Gansu —
Shanxi is great. The relative power angles of important generators and frequency of important 750 kV AC lines under N -2

fault are simulated. The stability control measures for the actual situation are proposed and it plays a guiding role to improve

Vol.39,No. 4
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the stability of the important sections of Gansu power grid.

Key words : Gansu power grid; section; stability control measures
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5. 330 MW HLZ SCR i il & gtis A7 DAL I 2 56 o0 A

X X, EEE
(M EBER BRI LABRAFL /R T7H 510600)
i E.a@sE bk 330 MW ALl AL T R ik (SCR) BLAK 2 SR AT 38 AT HAL TR BRI 4T, W3R 2 R F) 51 47 F 44
FUBLAE R R RIE (S0,/90, HHME FANTBUAY  FAIL | RGRGEBIR LY FIETH, A G LA
BATHEACA B IRARIG AT, 32 3 BLAK R R SH R R R, 52 I e B A SR AT A R AR AR B ARAR Y e L TG H
A A SCR A SRIEATHACT 2k o BT S AR B 2 09 3%
KRR : LA 2R G 5 VERRIE AL I s B AT A R B s s i
Abstract : The results of operation optimization adjustment test of SCR denitrification system in a 330 MW unit are analyzed,
and the operating parameters such as denitrification efficiency, ammonia loss ratio, SO2/S03 transfer ratio, system resistance,
system temperature drop and temperature field under different operating loads are described. Based on the study, the relevant
technical basis and necessary parameters are obtained to achieve the environmental protection index for unit emission, improve
denitrification efficiency, realize more precise adjustment to ammonia injection system and decrease the ammonia loss ratio,
which provides a reference for further research on optimization adjustment test of SCR system.

Key words : denitrification system; selection catalytic reduction (SCR) ; operation optimization adjustment test; analysis
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Abstract : The application of carbide slag to environmental protection and desulfurization in 1177 t/h circulating fluidized bed

boiler is analyzed.

Key words : circulating fluidized bed boiler; carbide slag; environmental protection; desulfurization.
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Abstract ; According to the reality of own production operation and development, the management model for the subordinate

small hydropower enterprises is explored. The modern information technology is used to update the traditional enterprises so as

to optimize the production management model, improve the labor productivity and create more value for the enterprise. So the

feasibility and operation practice of production management model optimization for small hydropower enterprises based on re-

mote centralized control is discussed.

Key words : technology update; management model; cost saving and productivity improvement; value creation
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