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Abstract As the first snart substation in China 110 kV Beichuan Substation is chamcterized by the itelligent equipment
the digital nfomation the nework —based connection and the advanced application functions The focus of the analyses is
the canm issioning of Beichuan Smart Substation The new equipment and new technologies which are applied to the conm is~

sioning are sunmarized and the shortcan ings in Beichuan Smart Substation are proposed which can provide reference experi-

ences for the construction and comm issioning of the next smart substation
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Abstract The general situation of 110 kV Beichuan Smart Substation is introduced which is the first snart substation of State
G rid Comporation being put into operation The structure and the characteristics of main transfomer protection system are dis-
cussed deeply as well as the test method The proposed testmethod formain transfomer protection in smart substation will

provide a reference for the future conm issioning of smart substation
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Abstract According to the test parameters and test conditions FM series resonantwithstand voliage device is chosen for on—
site withstand voltage tests of GIS in 110 kV Beichuan Smart Substation The experinental results show that none of the obvi-
ous msulation defects exist n GIS However there still have the design defects such as unreasonable stucture of gas roam,
irregular layout of surge arrester and potential transfomer etc Some remedialmeasures are proposed to reduce the influence of
these defects on the tests

Key words withstand voltage test resonanceé surge arrester
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Abstract In order to adapt to the development of smart substation it requires a set of measurament system which is consistent
with the features of digital substation on the basis of the new technical conditions The metering protocol stucture of the smart
substation based on IEC 61850 implementation has changed The basic infomation about smart substations and the differences
betveen the electric energy metering system of smart substation and the traditional measurement system are generally de-
scribed The configuration and application charmacteristics of digital watt—hourmeter are analyzed Because the metering type
is changed the corresponding detection system of digital electric energy metering and its traceable principles are discussed
and the exam nation schemes of digital watt™—hourmeter in smart substation are proposed Since there are no national stand-

ards and industry standards for the digital electric energy metering the relevant researches need carrying outwith a large num -

Vol 34, No 2
Apr, 2011

ber of snart substations being put into operation

Key words digital substation: digital watt—hourmetes detection technique
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Abstract Aining at the canm issioning of monitoring and control system of 110 kV Beichuan Smart Substation the character
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scribed Moreover several failures and problem s encountered during the conm issioning of smart substation are analyzed and

the resolutions are concluded and proposed for the failures and problems of testing work
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Abstract Confomance testing of IEC 61850 standards as the basis of interopembility should be considered mandatorily

Based on the research of IEC 61850 confomance testing the process the contents and the items to be tested are introduced

The sinple framewoik of confomance testing is proposed KEMA testing set for confomance testing is introduced for develo™

ping IEC 61850 confomance testing The function of the softvare is described and the test conditions of test lab are estab-

lished

Key words IEC 61850; KEMA: IED; confomance testing interoperability
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Abstract Owing to the restriction ofmeans such asmeasuring mstruments the on ™ site testing for characteristic param eters of
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oped is put nto use which thorughly changes the fomer situation

Key words integrated power supply equipment characteristic parametet on ™ site testing

hESES, IMT63 TSR, A STEHE, 1003—6954(2010)02—0021—02

0 5]

ol

—PRAY H R IR A8 DA IR O D LR

5 ) F SIRAS B WT B (UPS )RITES, 7 FH 0 4% F Y
(INV) G815 B A2 B R (DC /D)%% 8 —Fh
A EHA Ak L E R R IRA & B, 5 —
Wr e,

A )14 B AR F ol ) — Ak AL F U3 4% S DO 1 R XY
HUCKA BT R EIR BRI K = &
AT HRAE ) I3 35 4% 728 H R S fm i i A
LI R T B R B ARG B AR A B B0 R
B RATA IR T B L PR IE Th BB S50 H K ik
I, AMBICET 5 P RE AT IER A PR tB45 81T
LR A=<l 7 N e S

VE B R L 0 2 ] 5 B AR P il 04 A 5 4R
MR, Boz e ol 4 E 2 — R REAR s iz
AL N R A REIR . 48BH 110 kv 3k )11 22 Ha sk ) i
R =i iz T B A W E 2,

L pES R AT %

L1 e Emis
TR B AR T, SR AN B IS H e

{Ef 8506 ~12000 TSR N A2 AL B il e FE AE FE L Pl
FE 5 705 Bl P 25 L B o el i E LA S AR Y 2000 ~
1000075 BBl P 4 4 — B30 (b AR O Ra A i 1
W= 10 sy ik B e 1R,

LR HRBER
T S1 EHTEEE $2  HRGRNE
_| _ ] | e
pid —{e2] A&
RRAELEE  RBEHA Hit R ALH#,

B 1 RREENRGERNEE

WA LA TINALedE #2%, Saim IR 4 = A
FHENTERAE [ S1 78 i B SN TT
5, S2I 78 R B Y EL IR TS, SR80 T T
ER k= AL k- TN N S N Rk e =Y A
I B B R . %R DL /T 45942 BT A
RN EARNZA T, SRR B RIS X .
L2 RERENR

FEHRAE AR RS, SR BN B A e
1Y 8506 ~ 120005 B PI 2B AL - i it B TR FE LA 2
Ly 00 ~10006 {5 P9 25 AL i i L PR FE L 7T Fl
T V4530 o AT — BB R e ) R TR 1
BN 050 | B AL E A 2PUR,

AR A 2RE T L 3, S IR — AR

.21,



o5 345 2
201148 44

M| hEAR
Sichuan E lectric Pover Technology

Vol 34, No 2
Apr, 2011

HABER mEE
V
T S1 EHTEEEE 2

— % s A - #

HGERUE HERSEHE ATHR

R BEE

RUAERE  ZWEBEHA

B 2 RBEBENRGENEE
AT E, B SLOMTE A B A R IR N
o, S22A 70 L ke B A ELIRL T oG, Tk o ] T
BEPE Tk, VAR N FLE | B30 o LR [ A
DB B R R IR, $%08 DL/T 45942 p it E 4
OB E RN T, SR B R R,
L3 4uf RER

WRER A 2AFE TR HRS I B A (R Bst SR A g 12
JIN U g D2 b, L2 97 28 A i ) LY PR P B0 R R
(ol —IE(E . %8 DL /T 45942t gyt &A=, Bar
P LR 0 I E AN T A9 8120k B Y 8L
A< +0. 5%
L4 Iz E

LR R L 23T I R PE S RO B A i
T LI HH R BT R 2 2 o e RHL A Bk A T
MM R & B R4 B SR T R
FH ., Ho & ARFRURECE Z 37 i 29 1 e i
TOMERASHE 2 H IR A R R R e B A, 2
SEISE AR AE I I N B E R

AL SRR AR BRI AN R AR SR Y
T AT S L R BB 38 2% S0 T A7 AE N S i R
TRAICAT T4 A2 Rk SE B 50~100 kH 204 w45 T4t
Jo DC/DCA 2B 5 27 e r B R IR (1 #
TR TG T e AR v A PR X ISR B LR
FER R 2 T A K R A I LA
St BB R

2 bR et i B I

21 — & riEIHIERT B

HREE DL /T 1074 —2007 ki, 24— AL IR
A RE S A A LT B 2R )1 110 kv I EEAE
s YR SR A DPS — I ARMES N R 58 B 2
A LA Fe A AN A8 2 SR RRA S8R T LA I H

(1) — A s

(2) 42 W fH. 5 3 it 1 16 5

o« 229

(3) FaTf BT s AN S0t 2 A &

(4) FHLE Pt

(9) MRV DRI ;

(6) BRI PR Sh At 25

(7)) UPSHA) %t v AR I 6 o e e 2k B
BRI AR5

(8) H sk W MY ik ;

(9) Mgz T hBEil s

(10)Z s 2 AZ X e e a3
22 DPS— I4FHSHMRA RS

U R — R AL H IR R B I R B
W) DPS— I R4, 2 i 5= ML, B AL
FoRE Ay B ASH R RS Bk RS E
AR i F RIS SF RO SEEL T B B TR FR
TR Fa TN B RN S 22 50 PRI PR 2R PE 250
FURRE S (0. 1% ) 3hillik, AE 19 ST R bk
SHUE S BN, B B A L, AT ED  BdE
PEREAETNRE, S0 R BRI 60 MH 2R A
Wiz | 20 MH 2z 98 19 SEB AT RO S B BLiR S 5 Ak 3
JE 15 S BEA T SEI 0T SR AEE . 563 T DL/T 459
T % L I8 ) B3 L U R SE B AR AR v PR A I3

ﬁ;fw"@ ARNE
SHHEIHAL

BRBHMRHK

EHHEN
usB

B 3 MRARGEEENE
DPS— A RS R M — R AL 254 AUk T
B AR A B N Y IR M, R B A ME— T &
DL /T 459 2 B R LTS BR A MK R 4 56 2 e 28
FEL It B R R 4 1 Y Sl SRR I (PR AP 2
Ao & BRI RIE 22 # R A [ 2006 157 5 (ELif B IR &
SO ARE yh 2O SR I ZER

3 45 i

NI SR A B RS 5e i T UPS
GERVNED B <% o /5 N R R e R W S 5
(F#% 64W )



o5 345 2
20114 44

M| hEAR
Sichuan E lectric Pover Technology

Vol 34, No 2
Apr, 2011

M SATLLE M, iy 26 ST 8w 2 2~6
SIS BT A A0 kR AR f K RE B
1223 4 KJ/NTREFR A% 2 msJ7 U A PR 37 B
7y kA ERY RO R DY 18 048 kA, Rilad 20
KA bR PRI R FLIAD » A 22 BV 22 Ll PR IR A Y 28 2%

By VST 26 SATHR SRR
i LA R AR 22RO, B 2 AR w500 kv
M TRSEE] LS4 60m, M LSATHAEER 25
FFEE 750 m, 7R i s R BE RS R R L s L G LR IR
B —NEEREER, B, fEhn5Emh b s 48 21 7]
s R —20 s k2 Br 2t 1) 5 7 £ 4P JCHOE
LS ATEE R B0 2 Ta] ) £k .

o 4 ih

(LA BB 2 T00 m. {ERE(T A 24RE A
VESEE, R DL /AT 6201997 25 6 A S A7 ek
B,

(2RISR P £ 0 V5 454 427 (L
P B g3 o R B B M 1
Z AT, 2 K T LR 5 B B
A BB RIS P T A AT & R,

(3G ELH BRI . 2~6FFHE Lhy 2
ST BIME 40/ il 26 SHTIEH . RE
A B AE BN TR 28 2 sy i 0 18 R0

735 it R A Y HL I AR T AR AR FLR S A 2R
RN AR B SOE E. (EE, Y VST b
@G o SUARY, e LSiTiE B B
e ) R RE /N BEER 4% 2 m s 7 B9 B PR3
TRAE ST (B T aod s 7R 45 14 PR IAD B 1 WS R P P
T i A R BE A R A Y A8 I B BORRATG XA
W B T AN, R, I LS AR5l =
SUi, Hpbiris s a2 40)7,

SE

[1] DL/T 62019997, %z it L/ %% B A4 3 v IS 47 8
fic & [S]
[2] GB/T 311 2—2002 #ZEe A 55 2305 . m R As f ik
£ A I A S0 [S]-
[3] FOSLZE. Wi X RS S50 i S % S 2 1
BBFSE (D] Ki%E. JOEB T k%, 2002
(4] 30m75 - = ERAR [M ] BRI HE B RS W R
2001
[5] JAILAE, FE5- a2k i 4 5okt 25 F ol 48 R & 1) B2 0
[ 1] I /3, 2005, 25(5), 7—1L;
[6] YLHBL3KE, BN K DB R & L)
[M] dbxd. A EE S AR, 2005, 134, 94, 95
{EEZ T
A& (1982), 4o, TANF, AL EERF LR AR
I fR X AR TR AR,
RS B HA. 2010—11—30)

(E#% 221 )

ARFB R AREXT BT [0 3% 1) B s s e A T
Gy RAP 220 & A S eIl [ A AR 48 A A
20 5 P SR B (R TR e I, By A b Bt — 25T
J& ERMIINERBETE . 3oh, X R I (B

— AR B RS Y S IR HEA T IR IRV L
W BRI H

H AT AR DPS — DAY B H R 44 2 2 st
G0 WA WIE M BOR AL (21.20082006182. 5,
71.200820061825. 4), Ff:-52 31k MU 1148 A B BURF A 1|
RN AFIRBHGEEEE, L)1 110 kv FHEe s
SRR A T AT A 40 min A 5E A
TSR E R RS RN T TR SR L
FBRFEE 12 dA el KRR T IFILR

o 64,

FMTCR thoh B B IR R A R S
JE SR TAERRAT 1 20,

SE

[1] DL/T 10742007 sy i 23RS — AR 1T P
Wi [S]

[2] DL/T 459 —2000, B H) 2 % T 70 L JEAG 3T 5%
[S]

[3] (A4, EhHe 0 i L U o e 1 S0 8 AN R A ) M & [ ]
L TR, 2010(2), 88—9L

[4] s B AR A IR A0 SO DN & R [ ] H il R
2008, 28(5), 67—69

A&

WFEHHER. 2011—01—04)



9 3155 2
20114 41

JIII::Rpa s 3 S
Sichuan E lectric Pover Technology

Vol 34, No 2
Apr, 2011

S Ef.
| HHE

FEL I 4k R DR AP R (F B AL B AR

IR A B EME

El/j lXT+Ju\

FER HEMG

(Lo AR AR o0 Brim BE AT 830002
2 [ iR e A B A BR A R iR SRS 830047)

B MAFBERAABGTNT K AREHELLHR A THAEEEMF MRS HEREE &;t
TiE4& (ED)* 29K EEL ABEER (4 )N AR LR UEELRERAGARPETLIRTFEL2E

A ikah bR HI R P gk BIRAP ML
EHNETRRLE THEAHERGBEX FHERRE

BRI Ak ORI s WORR A

AEREAGNIIT I, FAREREN £ (2

)3 B F 35 89 4 i 5h

&L kA 256 5 Fob M BAE MY F HATT i%éwéﬁi’axi
BALFE RS IEC 60870—5—103; EC 61850; ¥ it %

Abstract W ith the continuous expansion of X injiang PowerGrid the structure of the grid ismore and more canplex In order

to effectively manage the large anounts of mfomation produced by the canputer protection the fault recorder and other mntelli-

gent electronic devices ( IED ),

the design idea for fault mfomation processing system of relay protection in X injiang Power

Grid is proposed on the basis of the experiences from other grid ( provincial) comporation The general stmucture of this systems

the structure and function of the main station and sub™ station the double redundancy net of main station the mode of sub—

station protocol conversion the gathage infomation filtration of sub ™ station the communication protocol between main station

and sub " station etc are discussed in detail

Key words relay protection; fault infomation processing systems;

IEC 60870—5—103; IEC 61850; design idea
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Abstract. For the past few years more and more countries attach mportance to distrbuted generation However mnning with

distributed generation will affect the magnitude the flow direction and the distribution of short™ circuit current in the distribu-

tion newotk as well as its structure The effect of distributed generation on relay protection is analyzed as well as the coordina-

tion between the recloses when there is a fault n distribution network
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Abstract A tripping event of 220 kV main transfomer gap relay action caused by the lighining stroke in 110 kV transm ission

Iine is analyzed the reasons for the gap breakdown ofmain transfomer are discussed and then some controlmeasures for the

gap relay action caused by lighining stroke in transm ission line are proposed

Key words transfomer gap protections lighining strokeé mprovement
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Abstract Canbined with an example of ground failure n a 110 kV transn ission line which caused the loss— of —voltage in two

connected substations the minning mode of the systan in thatmoment is introduced The process of protecting movements is

analyzed by using the wave pictures and messages The reason for the unusual change of zero sequence voltage is relevant to

the overlarge coefficient of grounding and the 10 kV reumed voltage At last some usefulmeasures are proposed to inprove

the stability of the system

Key words ground fault zero sequence overvoltage coefficient of grounding
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Abstract According to the technical mles for designing auxiliary power system of fossil™ fired power plants if the interphase

short™ circuit protection for low — voltage motor can notmeet the sensitivity requirements of single —phase earth fault a spe-

cial earth fault protection device shall be provided A traditional design for earth fault protection is ntroduced and its lin ita-

tions in a certain case are pointed out For reference a way to realize single ™ phase earth fault protection is mtroduced by u-

sing moulded case circuit—breaker with the function of ground protection

Key words moulded case circuit—hreaker leakage protection module electronic trip element single —phase earthing
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Abstract W hen transient fault occurs in transm ission line the snall power source of tem inal substation will be rapidly broke
down by fault disconnection apparatus in the delay tine of reclosing and then it is reclosed Butwhen the breakdown of trans-
m ission line happened on 110 kV Jinniu Tem inal Substation with snall hydropower in Hezhou power grid the phenan enon
that there is no action of fault disconnection apparatus occurred which causes the circuit™ breaker cannot be reclosed and
the entire substation lost the voltage Through fault record files the sitation that fault disconnection apparatus can not act in
tine for several tines occurring n 110 kV Jinniu Tem ial Substation is analyzed It is pointed out that the function of fault

disconnection apparatus is blocked because the fluctuation of voltage and system frequency At last the mprovementmethods

Vol 34, No 2
Apr, 2011

and prevention measures are proposed

Key words substation; small power source fault disconnection; block ing
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Abstract The frequency is an mportant quality index in the operation of power system,» which reflects the basic state of the

balance of active power supply and demand in power system-

If the unning frequency of power system deviates a lot it will

give an adverse effect to the consumers and the power systam will bear the greatest effect itself Therefore it is necessary to

carry out frequency measurementwith a higher precision According to the frequency measurement data by PMU during a sys-

tem fault it is pointed out that there would be an incorrectmeasurement judgement by the present PMU when the faults occur-

ring The problens needing attention when analyzing the frequency data measured by PMU are put forward and the improved

methods are proposed too

Key words systan fault phasormeasurement unit (PMU); frequency measurement algorithm
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Abstract In order to solve the problem of voliage fluctuation occurring in the connection into grid and the operation of large —
scale wind fam, the voltage stability controlmethod for large — scale wind fam is proposed based on dynamic reactive can-
pensation A fter the introduction of the theory the voltage stability control strategy based on dynam ic reactive campensation for
large — scale wind fam is discussed on the basis of the research on the mathematicalmodel and the voltage fluctuation charac-
teristics of wind fam- By using the M atlab /Sinulink sinulation sofware the sinulation is carried out The sinulation results

show that thismethod can provide dynam ic voltage support stabilize bus voltage of wind tuibine group in wind fam. and ef

fectively mprove the in~ service behavior of the system-

Key words large™ scale wind fam; dynamic reactive canpensations voltage fluctuation model simulation
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Abstract As the altinde increases the discharge voltage of msulators declines Generally the measures of increasing the
creepage distance are adopted to make up the decrease of line isulation level which results fram the discharge voltage drop of
mnsulators However the nsulation level of substation and transm ission and distribution equipment cannot be adjusted So
taking 500 kV MuliG IS Substation and its transm ission line for exanple the sinulation calculation model based on ATP is es-
tablished and the altitude correction for discharge voltage of nsulators is carried out according to the fomula in the DL /T 620
—1997. The overvoltage and overcurrent generated in the electrical apparatus of the substation are calculated and the effect of
lighining ntruding surge on the nsulation coordmation of the substation is analyzed after adjusting the creepage distance The

research shows that there is no threat to msulation coordination if the number of msulators is added to 31 atNo 1 tower and to

40 at other towers
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Abstract Aining at the problan s of fire— resistant oil in electro—hydraulic control system of 2 X600 MW them oelectric gen-
erating set n Jintang Power Plant the relevant equipment of EH high — pressure fire ™ resistant oil system during ovethaul is
inspected The phenomenon and reasons are analyzed Three devices with different functions are used to filter oil and after

the test all the indexes of fire— resistant oil are up to standard So the managementmeasures to prevent the deterioration of

fire ™ resistant oil are proposed
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Abstract The objective of inplementing energy — saving generation dispatching is to reduce the energy consumption and the
pollutant em issions produced by unit energy in which reducing the coal consumptionr the emission of sulfur dioxide and car-
bon dioxide n themal power plant is an important part Based on the data of major themal power plants in Sichuan Power
Grid  the change of coal consumption before and afier the energy —saving generation dispatching is analyzed the SO2 /C02 e~
m issions of every themal power plant before and after the energy — saving generation dispatching are calculated the mdicators
of em ission perfomance are ntroduced for the accurate analysis and the effectiveness of energy — saving generation dispate~
hing policy is verified
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Abstract The end of energy— saving dispatching is to save energy and protect environment which can dispatch the renewable
and clean energy preferentially To improve the waterpower utilization is one of the energy — saving dispatching targets in Si-
chuan By selecting some indexes which could reflect the operation benefit of hydropower station the evaluation model based
on data envelopment analysis (DEA) is established to evaluate the canprehensive benefits of hydopower station  which could
evaluate the achievements of energy— saving dispatching in hydropower enterprise The case study shows that this evaluation
method is mtuitionistic in results and has same practical value

Key words energy saving dispatching benefit of hydropower station; data envelopment analysis (DEA ); evaluation model
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