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Fig.1 Multi-module intelligent terminal equipment
1.2 EE SRS fe 2 O R A0 22 B i)
%18 Z YU RE 2 v J YA Ak BRI R] 7645
AL A P ), A R 12 R 1] o, S5 i A AL I ) 2, L)
Kot BB S i) ¢, , BAR -
T=t,+1,+1,+1, (1)
1) BSOS (] o, G S A
AR g A S BB Tva) LA R = 3l i i e X3 B 1]
2) il i o 5 1) o, 605 I AR B B IS IR) o, NI 7
B8 125 T (] 2, o JC R R 28 TR O A N 7 T 48 B 4

AT ) T 4 g ) P 1] 5 R 37 B S I ) Ay A
N B B35 B BRI S S i e DX 35 A A3 R
AR AF ]

3) S g e PR A ] ¢, o) 5 s e e (B I ] 2, FIER 3
FEBEmTIa) 0, o o A (A RF ] g A N B A2 i
R DX D 2R AT i g TR 2% T OC R IS ] 5 B
LR EIDSE A PN (R4 R S SUR I A
KATIT, AT BRI I 1]

4) B BB I ] o, A I N R B 18 S R Y
]

13 ZERFHRALHEERENREIX

B HAT LR LT SRR TR 73— AN e oy
DX, PN BB AS 35 O 5 2 B R 5 4 0 DX Oy e/ Bl
DX ] — /N 8 DX T AR RS e A ) o AR AR
AC R 5 A T A X DX 8 6 5, T DK A5 N B
X E— 30y o DL 2 B B9 i R Gk o3 IX
1, AR A R S, A 0 o 6 A e /NS X, 24 DX Ik
D, A A RN, o0 B AN ) 23 XA 2R T

D=

AS, i

- HQD e,

R e e
P, LP;
ms,

OO AR e 2% S 1 3 BT 56
W (PC B ZE AP I BT
O ML “ 38" Zumhy Bt G
© JiLE TR LIy BOT R CIREZERY)
A L =R i BOT e
A PO =R Am i BOTE (IFRERY)
= SR AT

B2 BEZRREELRZTEFHREIX
Fig.2 Feeder zoning after configuring MIT equipment

DB DX (X D,) o A SR TT BT I B4 B/ N
5 DX SRR IX W3 o DX FL R T8 7

2)IEH X (XD, ) o 1EH XAR R R XY Fif
DI 3 a4 2 DR 15 il e DX bRt B 5 1) /N
EIIX A5 TR 0.

3) bk e X (XD, ) o b iR g X DA e
DA LT SR T 2 42 1Y) 573 — e/ Bl 5 X8 T X 22 T
FR DXl 5 L P ] PRHG A T T SRR e XA 1T T 56



%18 Xk S o [ SRR S 22 R RE L B A AR T i ®

P B () R R RE L S R BN Rl T AN ] o 3 L i
7 DRI e X ) A T S 28 /b — A P 3 " 2 S
Bl R C B 2% S, D) 5 ST T A il e o 2 k1] 2, (R
it N TR I s 4 Bl s XA L ¥
SR e XN 1 S 24 i B = 3 ™ 2 o , 5 Fi IS ]
IR R B ] £, o

D) BRI (X3 D, — D) o WAL IX E
SCOR R A R i AT L T o IR 2% A P pR R A2 i
HL AR DIl BB B 4K X5 FL A i) PR A YT S L
i 2B REL R LA R AN [R) o # BR2 e fIE IX
A TG HE B 3R A o R T i, ) 452
I [F] SAy 67 £ 2 (LIS 8] 2, OV R DX D (D, ) 5 7 Tk 45 5
HEDCAY A T IFSCHE B 1 =08 " Ao, U452 H 1] [ Sy
e ST e IS TR] o (RPN IXBRD,) o A, B4
20 e DX 1 07 A VA 1L, D )0 14 70
A7 5 FEL R[] Sy il e Ak B R [ 7

B, AT A 45 45 R B TR 0 A T AR
AAEPEVEAL B AR 98D A B AR

2 ELEEMMEMKES SEREELIRIZEF
B E W E LR

2.1 thEMEILHESS
e L T R B R ] 15 22 1 ) B 2 o T A TG 1Y)
P ERACHE SR AN 18] 3 fir 7, B ] 00 Ak B AE 2R 47 10 22
FRA0) 1 [R] B 4 22 B B B 28 ot 1 25 1 R I 9 A
it #e . SEBLIT IR AR IR BE L i B A 1Y TR
B FHA A 0 B2 Rl 114 3 107 B o Kb AT B R A4
3 E KNI fa e
THC Ha, Do P S R )2
[ A | ol o o B Ry 58
MIT #%  MI4SR)
P T%
MIT fit &2
S R
- 2 v )8 G 0

B3 MEMAKSSRRE LR E HRELUIESR
Fig.3 Grid planning and MIT configuration

collaborative optimization framework
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Joint optimization method of distribution network grid planning and
multi-module intelligent terminal configuration
LIU Hong',HUA Xuejiao',HAN Liu*,ZHOU Mo’,LIANG Rong'
(1. Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China;
2. State Grid Economic and Technological Research Institute Co.,Ltd.,Beijing 102209, China;

3. Economic and Technological Research Institute,State Grid Liaoning Electric Power Co.,Ltd.,Shenyang 110015, China;

4. Economic and Technological Research Institute,State Grid Shandong Electric Power Co.,Ltd.,Jinan 250021, China)
Abstract: Aiming at the problems that the existing grid planning method of distribution network fails to
fully coordinate with the secondary equipment and the incomplete consideration of the types of secondary
equipment, a joint optimization method of grid planning and multi-module intelligent terminal configuration
is proposed. The component module of the multi-module intelligent terminal is introduced and the fault
handling strategy for protection and automation is analyzed. Based on the fault handling strategy, the fault
handling time and feeder zoning logic of the distribution network with the multi-module intelligent terminal
is defined. Then,the collaborative planning framework of distribution network grid planning and multi-module
intelligent terminal configuration is proposed. Besides,the alternate optimization mathematical model is con-
structed, and the particle swarm optimization algorithm is adopted to solve the model. The effectiveness and
practicability of the proposed method is verified through two examples of IEEE RBTS BUS-2 distribution
system and a 60-bus urban distribution network.

Key words: distribution network;grid planning;intelligent terminal;collaborative planning;reliability
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