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Abstract

Abstract: Simulation architecture of intelligent distribution network was investigated based on component
service, Service Oriented Architecture computing framework, modules coordination mechanism and
component deployment and realization method were proposed. And data interactive interface,
transmission and integration method with online data resources were proposed. Meanwhile, distribution
network simulation model, including photovoltaic, wind power and other distributed generation was
established, which designed online power flow, fault calculation, reliability, reactive power optimization,
distributed generation locating and sizing function module. An online simulation system of intelligent
distribution network was realized on basis of the architecture and method above. Through a 10 kV
distribution network example, feasibility of the simulation method proposed was verified.
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Abstract: Simulation architecture of intelligent distribution network was investigated based on component
service, Service Oriented Architecture computing framework, modules coordination mechanism and
component deployment and realization method were proposed. And data interactive interface, transmission
and integration method with online data resources were proposed. Meanwhile, distribution network
simulation model, including photovoltaic, wind power and other distributed generation was established,
which designed online power flow, fault calculation, reliability, reactive power optimization, distributed
generation locating and sizing function module. An online simulation system of intelligent distribution
network was realized on basis of the architecture and method above. Through a 10 kV distribution network
example, feasibility of the simulation method proposed was verified.

Keywords: Service Oriented Architecture (SOA); component; distribution network; online; simulation

55 24 T B R RS A T X070 T
AN, B BRI AR

ORI PA ) SERMACHS, ACRITE y gpiratieng 2e, SR A,

SRLBAEAMCARFINIIES, SAMBIMIT BI ot i e sttt A RN SR
PR, BERAD . MEERDAE SBTAE oxysm o Gt pan s B H g s 20,

ZS
AR IR A DX 265 1T 25 4 [ 2%, Mz N o e e :
SAPERUIT A RCIRMEROERIE K LR 5 oI AL T3 T AT 2208
ke H #9: 2015-06-18 f&n H 8. 2015-08-31; %&&E‘Jﬁz—iﬁﬁ@’?ﬁ%ﬁ%ﬁ’ %%Eﬂ%?\éﬁ%ﬁg J\%, E‘E—i

m FLT5H - [F K W 2 7] B (EPRIPDKJ(2013)4265); ﬁBEEibDEﬁ.WﬁﬂkEﬁé@?ﬁﬁﬁﬁ, %ﬂ_%/l\ga EE?\

A THEI(L985-), B, Wik, Wit TR,
Sar, BRSO T R 2 BT 24(1965-), ), 19T, G PR R AR RCR , e HL I 5 EL Rl B
V P T I o i L L O o

M TORAIA972), fo, BEDN, Wit How, BTN B RGH T MRIFE T — I EZE TR, Hf
2 L 1 5 72

http: // www.china-simulation.com

* 2062 «

Published by Journal of System Simulation, 2016



Journal of System Simulation, Vol. 28 [2016], Iss. 9, Art. 21

5 28 55 9 1
2016 49 1

A 2 P FE R R R AN AT S50 A, A RE AT R 9 A )
I FEN 53 0 F00I0 B A0 A, R SR S AR . H R,
T HL P R B - 0 SCR SR D 7 LB 245 B AR B R
Sy MTRIRE I BL 7 10T, Gl 2 6 P R DR ) 42 A A 7
LKTrsATR IR A BUE B ] S RCH E
b IR SRAE RGOR SRS, DIRES— AREAR
T e B FE R SR R, SCRPIIBR LB Z, B
VRRCRAR B S A SR ANKRE W 0 1% S N I 5 Bk
A, MELLW R KRS 2 2 AR O HE L 25, 25 BAYK
TC FE 1A PR A ety A AT 25 AN (R 5 ) o PRI VT I S
PR R RENC IR ST SURGE, Wi R AR 250
TELR PRI TT 2L, R S B Bt R
K, PRBERC L 2 e e IsA TR A T R X

11 171 IR 2% 4544 (Service Oriented Architecture,
SOA)YE HL i 5 |8 R Ge e v 1R 3 FH Bk B2
SCHR [5] $E H SR H A ok N H 4E Rk (Enterprise
Application Integration, EAIAKAR v i 714k
T A5 BV ARG i, It SOA J& S HL M EA
M ZERIA . SCHR[6]4E T SOA [ )4
VR 45 2k (Enterprise Service Bus, ESB)JZfif vkt
LR [ Bk A B R G A R R R BEART 5
SCHR[7-8]% T SOA ¥il T AL Edla s v,
IHAE T [ 5L 2 7] SG186 IR (1 T B 41 J% 5 5
FURIT, 10 e H 7 G 2807 0 JL I T 1) IR 95 SOA
AT GRS

R DRAMAC L P E T SR AN R, ASCR I
DCOM A2 1, Bevt-4a s 7 1 v JIR 55 P R DY
&R i = 0 N 8 1) S I N T W 11
X, CARAESAi RSB IR  A8 B4 LA
FEGTIE, JPRBCHL M SO, DA gt A T
Tl ST T A AL RS (R e T H 1Y
LBV RS, JHl 10 kV SEBRACHL I 451
IR T BT H (0 SRR RN A S R T AT

1 BT A RS I H B

AR SCBEVE R I T oA LA 55 (1 g
FoH M AELL T R SRS T L I B i &R

WA, A JE T A AL F A5 AR R AR A7 LR

\Vol. 28 No. 9
Sep., 2016

ges AR ARG M AR BRI R G i M AL
PR, PHIBCRE G . M AE R R
55, R ISR 2 Ml o 1 v Y REA T AE e A
oo o, AR SR R A% Lo 181 17 R 55 1) 15 L
THESEREAEZS K B BLE] . 3704550 DOCM 41
GRS S

1.1 TR ARG5S RS K AL

T % SOA 1% BE T FEL I 7 EL V1 A AE 4
o, TC FEL I £ B I 25 PR AN [i) ) R ASE HL i aod ik 45 A R
H X, ML TSRS IR & | AR R G
PMFEIET ,  uiR P T0OE SR VRN P U4 #23t
A LU W] R A8 0 B0 SR TR 5 R o i ik 2% 2
Ui 48— B S5 J2, T R IR ) A i 9 Dl g DA
TN AW NE S o B 1L BT, T RS R
HAL 0 500 L R R SR, 4 BT ) LA A 2 T
5, Mg IO, FT XML S UL
Bl , A0 R G i n] LA B U 07 1A
5, [N L ZR 8 IR 452 o n) LA i iR 251 7 R
T HBY FE DB o R 55 s i AL CLHE 50 2 B P
M55 J2 o Hdls T2 AR M 5085 P 55 90 e et
LT A, S R Y S A B R
B ARG . WA DRSS s
FEHIT B IEFNIEA I LRSS o MRS R0
LT R AN SRR SR N A, B G P T R
SR M TSR, AR MR T 1 T iR AT %
it SRR XML SCA, - Hedh o I8 o R 3 I s XAy
FLE LN B B Bl B AT e, PRk K.
55 25T DCOM 21 A 4t 4t — 1) 45 SL Ak
M, A TCP REME RGKZE AP SEIUAN [A] 4L
() R PP P i

| Oracle#dfi FE || G CT |
| s [t ameE] | O R% |

i | (it 8] [ ot sy | [ardie i o] (ot it o]
Pl e ][ woeaE

| B SS \
| PRI |
Bl 1 RENC F 7R 2 0l I AR G 55 s i A

http: // www.china-simulation.com

* 2063 «

https://dc-china-simulation.researchcommons.org/journal/vol28/iss9/21



Ye et al.: Research on Online Simulation Technology of Intelligent Distribut

% 28 4558 9 ]
2016 4 9 JJ

Bl 2 T L R AE S0 30 3R G IR 55 i i 200 R
B, MRSs ds i b g — O Bk SS, S EERFIIR S5 4%
S )i LRSS DAL

Stepl ik Fi e 177 S A A RE e L —
G VMRS 3, 1RSS4 1) 1 LT BE A B ) iy
7 T A N S N & G L S S S YN 7
A={ay,a,,8,..} JFHE T B WL e 1 BAE S5
BHARERUS R % DL R P RIAAT -

OX T A2 507 515 S (7 8 NIk
AT, SRICE T SN PERE 5 TR 45 5, Tiifh
MHTAESS SN R (< N) o

@ oF 5T A R 2 AT 45 P04l I A
T={t, b, t,.. ) FIERE R %0 ={0,,0,,0;..} » THEIF}
S HCAT 45 1 M EE A Re= 1, (Txo,m), X
frin (S, M) FREUES S (/MK m AN

ORIEES Re /3L m MTS, B REAEAT
Z-B\F1.

Step 2 AEHE FEBIUAT 55 BAF 1) H AR M 45,
BTSRRI B SO RS A b, A
PR IR 25 8 X0 25 A IR 25 A R a4, I AN IR T
Wy FE TR LRSS 1R SE I PR R A AT AT 55
BBV ER R o A RN 55 M 46777 i B
i A, ke 4 Step 3 BEAT > EIFFAT AL,

Step 3 K £ KA 53 A% 1T R Z I ST %%
BEATOIE], R BVEIROTERSS 4 b, RN ZERE—
AP R E A AR, AR5 T8 Ik B AN S )
R, GREELR.

UEES

K2 i ARG5S 4 b Bl 1

1.2 #F DCOM MK A A B
ST 45 AL 3 B A AR SR R T

E R
Journal of System Simulation

\ol. 28 No. 9
Sep., 2016

DCOM [ e HL 19 55074 3L AR 48 73 A1 AR AR 78 8 A5
s Wil 3 s, #52 H ARZhBEIN T AR R 2>
ATBIGERE L, BN p7 Bk, SRR R
WEPEATRT e o BT AR i 9 T S d vy 7
8 SUPNIERN 1 ve St IS EF e N BRI R L R
2, R R . W R 1 AR S5 A T )
H o> R B N E R AS d b, A AN
o IRl g AR, 5 2 B 8 A RS BUIFAT O 5

I3 i e o Ry 0 L AR o A G 3K

2 FELNERGEIhREARR KL

B REIC R W) £ e 07 FLTE S0 BT D RE A AR S I
FL P (7 ELROR IO SEDL A, S T S I H 3 ik
AR B, BB B A5 M AR 4t
=, JFERCIAL SRS 0 FL A DI RE

2.1 FHEFC ML AR Sl HL L RE AR R M

A RE B HL I AE 2 7 LD e R B TT LY
3R BRI, Bk Sz, &R
WS E 4 B o

(1) BEBYEE: % RElC re M AE Ll B AR Ge e it
BERG MBI, DUNFEARRI SR, Forp, BB
IR SRR R, B BT R B A Y,
AT BE 0 L R R R R N R B R A T

(2) Sik)z. LR RE T H M 07 3 2h E 1 55
5 AHE T PRI e o B35 2 o S T FEL A {7
FAFH IR L, EWNAL. ke, TEEVE. o
Dt srAn A i sk bl e A EE . mTRAT
17 ) IR 55 (K1 2044 (SOA), AT AL I e = 454
L A SEHLRARR Y, AR, BIER AT LSS
PILEY T o

http: // www.china-simulation.com

Published by Journal of System Simulation, 2016

* 2064 «



Journal of System Simulation, Vol. 28 [2016], Iss. 9, Art. 21

55 28 45 9 Wi Vol. 28 No. 9
2016 4 9 W2, Sk T Al AL i 55 (R R R A2 1 LR Sep., 2016
(w | G EE R T )
= (e a |\ mwe ) s |\ muae )| G )
o - L
p ==
. ﬁ%ﬁ%[ﬂ%&ﬁ%ﬂ‘%%%%Dhﬁiﬁiﬁu
i .
5% ﬁiﬁlmﬁwﬁ[ﬂwﬁmwnlﬁwmwmlw&ww;l}wmﬁ
\
[ o D | Bt D
0 Pt r¢¢~~r|=l
3 I A 7 x TR #
= X% JE i # "o L i
a b it

K4 b 9 ey I RE AR 2R 0 SR AR

(3) Frif)z: WIS B A, O RERC HE
WIFEL A IR SR ABLAT LA 1 i, A4 5
AR A H s SEIEE. ThRgiese. 1
FUT R 2 AL I LA LA B4 R IR T R JE 7R o

22 HELRGHER. HOSHEES

N T IRSS T RCHL e T I, IR I SR
HE ARSI REA T U B T, FLrp K SCHE FEAE 2L
Heyaili s B OO AE S k. B RERC FLAE
LT H ARG EE I 3 S 2 AP i 1 X R
WM EEE RS HEAZMERSE. I XECHEZE
PEBARGE B ARGAE TE RS S R M L
ERGNERAZ LZ SO WA 5 PR,

ek T E i HL A

Eahte EEhik ww | [FERRG

9 9 arc
(e | [heeizn | (b | ez
<> <

< LT TEC6 196811 Hh a1 i 4% >
= = ==
[bineiz 0 | (b ] [hnedzn ]
<4 <5 <>

X : I. X
LA E R S5 Ak R %

5 P MECT 07 R G S LB IR AL LR

TELBER 754 IEC 61968 hrife, FR7 K ds
i CIM b, TE&EARAEH ) R L Hks
CIM-E #& U8 T 1% 4, 2 RENC L W9 70 20 1L R G
Tk AT RS2 (T F Y A 2 A R A A I s

Hedf rpoe

SRS A, W TR IhRESE L. Horh,
FELMHR TG T B UL T R P S %
AR BEWT, AT ECARGRAE TG WA
PRSI B S PR 2R A5 R

2.3 HEREM

B HENC O W B S P 2 AR R A T )7 LI
fidto BHOXTAC HL R 07 RO RE P S B R SE 2 |
AR Z . SR AR, ASCEN T RRERCH
WA TR JZE 50} TG FURBE AR REA T 48— A B B P A
U2 e SR AT AR A AR AR L
R AR A LR A AR
S 2R R AR A R e 2 Uy AR R AR )2
NI TR ALK, W 6 P 2 RERC i M4
T AR Gt e 2R AR A N i S 4 11 S B A
PRI o AN SCEENT. (14 BEPIC FEL P 2R 26 I (T
G, el ARIRAE. S, IR, Rl
HURIRAE: th A& TR, e red . 0k
. I B AL TR
PERAIES
2.4 (LI BERLISTL

B RE T F W AE 2 7 B AR SN BT g 1 A
ELRAERS -4 b/ N (L NI 128 G 1 o & a1 7 W
Pk e 2 A SOIRES Al T S5 S DI fE - A1 LD e
Z IR OGRS T R

http: // www.china-simulation.com

* 2065 «

https://dc-china-simulation.researchcommons.org/journal/vol28/iss9/21



Ye et al.: Research on Online Simulation Technology of Intelligent Distribut

5 28 %45 9 ]
2016 49 JJ
P B

I
F e A

E R
Journal of System Simulation

\ol. 28 No. 9
Sep., 2016

Ry R R G

e et
FF LA TR R TR AR A WL R G
HE X b2
LK AL HEX
HERL S .
%%ﬁ%g%%rﬁffg IEEE 33711y
e & AN 1 il 1] " .
P };jw BRI IEEE 347 S50
ERASRERE | TRERE | g Sl | IBEE 36T R
HiEX TR B
R B 1 R
TF P A TR TR
Oy BRI R BT ABY | RULIER
JH P AR TR B P B
B3 T HEX
FE X

6 MCHLME T ARG

> . pi|
wErR M

d
W

SR R H it

RE )

ettt

Kt |

VARTE RS
HhkE

7 A 7 S RE R I A R

b, BATEIIRE RSO

(1) P PIEZRIT T . SR AL i ia AT i
PRSI IS AT W i Bt 5 8. 7EEATC L PRPR S A o
Senfi b, LA FAZIN R S N KRG e AT 2
Feo VS BCHL RIS AT HU L SRS
BATHEbR . AR RS AT IR, K T
SCHE 2R A T A QI VAR, DA A 43 5
FLYE N e A R B 3t S5 00

(2) e H Wb (1 o e v A i P S TR 0 458
HEFIBTEPIRN, J3 il e — ARG « PAHAH ) 2K
PHATFE IO B L PR R . = AT . AT
2y FRATIINTER o AN SCIE Rl 37 e i T HL Y R 45
(IERF SUPRIERF), $IETHAS A R 46 1 i e
IR, o i A P P2 1) B A5 38 2% s S 2Rt e
I s r it

(3) BCHL M RIEEPEDT H . MR C L R0 45 45
HLIY S B2 BRI AT  dEdP s RS . SRS fE R

KHF BE5s R DR B M AEAN RS AT 85,
AFIEAPREE T SEVESR RS 5 W RS
R L 5 FRREEIN TH) A5 — R B FE A
(4) BCHL ML O . W s DAL 0 B 2D RE

FEIE AN 73 A 2 IR B 5 2 To I AL 0
SRR L R AE AN T IZ AT D0 1 JE -+ s 73 A
oL, Tl AR A R EAED], A R ST
- F KPR 45 R, AT IE 21 5038 L BE i R )
H Ko A 3R PR I 72 3 i P4 23 A1 5 L
2 0 B AVA B, SELER BERC M I AT K P/ H
(o X PR ) AT o 3 N7 e A 22 H AL
AR, SR Jr I I SRARDEAC IR, 45 B de LA 5 5
Forb, FESRAR 2 HARECA AR R T 38 14
DS A SCRC PR AR S5, ISR b, B
PN CIEAIETS S WA E R 7l 1] 36 1 RVA Gl

3 MERGEIUERKIE

FT UL B R GAEFIT73, R H I )6 S5
THEOR, B RRC MR LR G A CH+4 5 S
o 17 FLARGE I % D R PSR J 45 A e 72
Kl 8 FiuR.

AT 3 UE A ST S T LA R 55 R RE T H
W E 24 L R 48 A A% B B X 10 KV S5 B
B HL I A = R AT T J0IE, W&l 9 o

http: // www.china-simulation.com

* 2066 »

Published by Journal of System Simulation, 2016



Journal of System Simulation, Vol. 28 [2016], Iss. 9, Art. 21

5 28 55 9 1
2016 49 1

-2y

NG, 25 L4 A TR AR S I B 2 0 FCBE AR

\Vol. 28 No. 9
Sep., 2016

A FH R REIC HL W AE 2 0 FLAR EEAT (7 32, 1847
oL 10 B, Al LG e iy i 45 FH A H AL
PEREATREAE, I LA SR S5 VA HY (15 XS LA
[ INE ET8  N 7/ B  Bi  P RE R ST S 47

ﬁmmﬁLsaﬁEﬁﬁﬁﬁammh@ﬁ%

5

R

SEBRIEAT R, T EE RO R, AT

HEMI LR, il AL T % W78 4T 5 K

= JUHH R L RS
fHIBg — neio g om s o e
Uk U prsvemmm @
| AL |
WL —| R |
- BRRE |
[ 1
A AR LI oA ALY bk A
[ T
TGRS AL (R
. B E i (2F
prgs H dmmu VIRaRATR (£3)
0 2 th e
S S
K18  RIREMC AL M AE LA BRGNS A R R R R
e & b
% b B -
wama ipais el “ e " g R \mmmé Bk R S LU
ri “a aav.es-w ~WHERS AN
Q,;Q +w®&% I o ddpirpaemmams .
2eaiutzime s PSR aaar . adRnsrs
PP P
e
s ] 5 2 Sy m'mnsgu%?;mmu ngu-:ﬂ um?mum
an Lt wﬁ?ﬁm Goas
T nm“ [ﬂ *Mgmp’w“.‘;;&;:w MQF&S?!TQ%m;mm@;;mrnn
‘ﬂﬁ‘ﬂ%ﬁ{;\)ﬂu Cx?mn: lw\%}m\u ‘?;:
-m«%ui&n@%m % Q-GT,_.MW Om - mﬂm e
kphraRrak x;u«'an;;” A - ’W‘__ LLN ]
om0 e s s v [
i e ‘at!r’ cmgl 0_': )
I e Frh
TR PE __:E'::..o ol W )
s scsiumzima 5 . s
e
i i A
B~ S
S o W s B

K9 FEHLIX 10 kV fC HL M SE fris

AT RS

http: // www.china-simulation.com

* 2067 «

https://dc-china-simulation.researchcommons.org/journal/vol28/iss9/21



Ye et al.: Research on Online Simulation Technology of Intelligent Distribut

55 28 535 9 1] RGN A Vol. 28 No. 9
2016 £ 9 A Journal of System Simulation Sep., 2016
.K#G’J WEE HEW FEIEVNE ERFIRERSHE §§'iﬁ‘] AERE  (LRE Eﬁﬁ?}i* EEIGREELES
RN S S 5 N B Q wom:-ss G Q m b0 kB X
P;j; :ﬁ?&iﬁlﬁ :
0
..... : w =11
s B %3 ) i iname =35 8 3 570; D=3 5% 3|
_____ : = [ EETTERE s o
i o - | mg%ggagzigg&fﬁg%gﬁ FF 2 4 BT AP 1.486600
_____ . . iname= GBS RERATE || ZGPHEdEH EISADI 0.124243
. Biskiname=t = f 5§ REBHAHT %
..... 13 N Nf@:’—‘@n,‘:‘_. - i rame=F T EHEIFF 911;1D:
L PP 8k (name=ifl ik 7R IF BB EL T 3 i EASAl 0.999986
& FiESTOREEE “ ﬁﬁ[nameiiﬂ{'&ﬂiﬂ’éﬁﬁﬁﬂ%?-
R e B SR ST 1 PR Ry 000004
. ﬁgl:::z:gﬁggggggﬁﬁ*ﬁ( 0.257921
;g«:namezgkiﬁﬂiﬁ&ﬂﬁuv FIGHUR T £ EAENS :
T 4 il
i wE || =
=l
K 10 FTRENC FL M AELR AT E R GLis AT 3R
Lk HL 5 A, 2009, 33(19): 92-99.
4 Zv [38] FHrse, WKUAES, VESfe. sy dend o S T
o i FIfE ey % [ hE AL TR, 2012, 32(31):
ATV AR BERC HE I AE T LR S, R 43-49, 217.
T SOA JERBTIHESS, {7 BRSSP R FE R &, [4] XUfh, 4, b4, S AR R N BRI RS
7 2RSS 2 AL SIS 2, H S 0 HRAMIEL []. WA, 2009, 35019) 1.
N " 4 N [5] FHERH, W, FA0H, 25 AT R AR S
E‘E&%% )h'fﬁﬁ jjﬁbc Hﬁir LL;&?E:E%D% JLT K (N R R AT 5 ST [9]. i) B4 1 3k,
TELER I SRE . AR AT, e 2 ST SE Il 2008, 32(14): 50-54.
PRAE T B RE ST S I 4 A 1 LR AT A [ [6] XUiEes, BV, Frel. FEF ESB MIRC M B3k &
e . . e . EHRAERER D). W RZE AN, 2008, 32(16):
L HL R B, 7 T D20 RGO B R R, 3 o V : (9
Bk TS R ATRRRE S BN M ) e, ik, R, S SRR A )RR B
it%{)?ﬁiht HLZA %5 2 AN IhRE . W 10 KV 52 FR i H SEEBRE SN [B]. HMER, 2008, 32(22): 62-67.
N . N S RS, SRONET A T A RS A
EATRB, RPN o sOrk O] R S WOT. B RO R
= RV . y s . - .
217 /# JAN > e N . R .
@’ TN FESAEAT I EASIE 1o o, gm0 s 9596 o 9 A

S5 30k

[1] Jukk, xR, T3CM8, 5. 33 i R R ik e
[0]. ® 1A% H3h1k, 2012, 36(18): 10-16.
[21 L%, FE, 4, & R PRI LR ).

MIWAVEE [J]. P E AL IR 2ER, 2009, 29(13): 35-40.

[10] E75, 5kkiT. KA NSGA-Il JEAR RESHIEIIR

Z HFrr MR [J]. B AL TR S 4, 2011, 31(19):
17-24.

http: // www.china-simulation.com

Published by Journal of System Simulation, 2016

* 2068 »



	Research on Online Simulation Technology of Intelligent Distribution Network Based on Distributed Component Service
	Research on Online Simulation Technology of Intelligent Distribution Network Based on Distributed Component Service
	Abstract
	Keywords
	Authors
	Recommended Citation

	/var/tmp/StampPDF/ajR2i5rJcH/tmp.1688108042.pdf.boVpg

