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Research on FTU optimal configuration model of distribution network based on fault observability index
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Abstract: In the distribution network, the installation of automated feeder terminal equipment is scattered and the number
is large. Optimizing the configuration of its location and quantity is beneficial to shortening the fault location, isolation
and repair time when the distribution network is faulty, thereby improving the power supply reliability of the distribution
network. In this paper, a FTU hybrid configuration method based on fault visibility of distribution network is proposed.
That is to say, on the basis of the distribution network structure without automation, this method optimizes the
configuration of monitoring terminal unit, controlling terminal unit or no FTU configuration at the switch. Firstly, the
definition of the fault observability of the distribution network is given. On this basis, a distribution network FTU optimal
configuration model with the constraint of power supply reliability and economy and the objective of maximum
observable fault rate is proposed. According to the characteristics of the model, the genetic algorithm is used to solve the
problem, and the optimal scheme of FTU hybrid configuration of distribution network is obtained. The rationality and
effectiveness of the proposed method are verified by testing on the RBTS-BUS4 distribution network.
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Fig. 1 Structure of a simple radial distribution network
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Fig. 2 Distribution network switch’s tree structure diagram

1.2 For s pE R
Bl 1 o IR P 9 ] i R A s 1 DX 3R] F v

Y5 R DI ) S B R R s . A b
DX IR RV PR e PR R B A28 DA S T DG A AT 4
1 JRs

F 1 BPEXER R FFRERT

Table 1 Representation of the switch group
corresponding to the fault area

[ e Hebe e AT

bow s o | s om0
1 1 1 6 1-3-6 1,3,6
2 1-2 1,2 7 1-3-7 1,3,7
3 1-3 1,3 8 1-3-7-8 1,3,7,8
4 1-4 14 9 1-3-7-9 1,379
5 1-3-5 1,3,5 10 1-3-7-10 1,3,7,10

M 1 AT, e R AR A A s I, X
3 b AL T DTSR AR T FTU, JIRE
g SCIURHZ AR DR (0, RIVAT LR b R 1 12



S5 B, %

LT b nUAE SR bR L Y FTU S PURC BT AT - 119 -

AL LANARAR 73 BOT R Z TR XAk

o7 T e P O ) TR S (S AN AR

AU Sk, R s SO P A e ey SR
RETE FTU PR EIIE B, BeMS R R E AL T LA
ﬁ%@&%BﬁWﬁwﬂmﬁMﬁﬁﬂﬁﬂﬂﬁo
R, WERPTA IT AL B E T FTU, W
WSO BT P DX T ORS00, R IR f1 7 P Y
i sE A, Nt B R m gt EENE. H
&, TEITA I RALHR 22 FTU INRE I iy, 20F
PEASES, DU BOEAN B S .

N T RS ITA, SEvR 1R TE TR
LB, W GEvt B 2 ARSI RIIIT A R il
TFRIEH , GuitkEiPR W 2 Prox.

F2 BEARFFKREE FTU SUR KR Tl X

Table 2 FTU frequency of the switch of the distribution
system and the corresponding number

of downstream switches
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Fig. 3 Roulette algorithm diagram
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Table 3 RBTS-BUS4 power distribution system
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Table 4 Basic parameters of RBTS-BUS4 power

distribution system

ZH fE
MR A7 IR IR 2, 1.2 min
WM/ “ 3" FTU Bh{EE C 1.5h
BT FERT & 1.2 min
Tt PV SCBIAEIN ] 1 1.2 min
IBRERFF KBRS 8] 7, 1.2 min
PR A SN ) £, 40h
P AR R 2R R 2 2, 0.012 4/(f/yr)
TRER IR 6 4, 0.042 (f/yrekm)
“J&” FTU ¥ 1000 JG
“=J&” FTU ¥4 5000 JG
TR 300 JG

%5 AR P LA AFBIRKER
Table 5 Power outage loss corresponding to

different user types

i : {2 R i)
10 min 5h 10 h
i 0.06 3.16 5
NI P 2.88 13.87 27.6
(14 2.05 21.51 63.06

Al 12 XFF-Ab T Atk A R it 2 6 for
WL P BT GO, SR — ANt . R4
ik, ¥ LP4 5 LP5. LP10 5 LP11. LP13 5
LP14.LP17 5 LP18.LP20 5 LP21.LP23 5 LP24.
LP28 55 LP29 73 SR — AN ks o S50 I 5 A
KAz 6 s .

fajfl 2: AEfL 1 PSERE BT, X TRE4c
e, Hfar 5B OCH S SRR B . B4R
A7 A P i A A P S T O, BREBUZR N RAFEAE
— M

F3E “ A —nek” RBRHIRE . LUBER F1 o,
fififud% LP1. LP2. LP3. LP4 5 LP5, WiZkBefy

x6 FYRBRARSH

Table 6 Equivalent load and user distribution

fifiigm's  LPI LP2 LP3 LP4 LP5

WL FL H g 220 220 220 420 20
LilaES 1 1 1 1 3
fifigi's  LP6 LP7 LP8 LP9  LP10

Witk F2 H ) H 1 1 221 220 420
iilaES 2 2 1 1 1
fifigms  LP11 LP12  LP13 LP14  LPI5

Bigk F3 R 1 1 221 220 420
LilaE S 1 3 1 1 1

fimigw's  LP16  LP17  LP18 LPI9  LP20
A F4 AP 200 10 230 220 440

e

Jrrt
(U8

N

iilaES! 1 1 2 2 2
fifigis  LP21  LP22  LP23 — —
Bigk FS HHoe 1 1 220 — —
LilaES! 2 2 1 — —
fifigi's  LP24  LP25  LP26 — —
WEEF6 M HE 220 220 220 — —
LilaE S 1 1 1 — —
il 'S LP27  LP28  LP29  — —
W F7T W 200 200 200 — —

e 1 1 1 — —

5 4%, BIZICHERE R 5 x5 BITRE . e S £E ik
BENMIRRIL R “17, S ib TR B LI ARIC hy
“27, e b TR B M IIARICON “37. TIXT
TREk F1 1) “Hgg—imek” RIRAEFE CM mT LI R

12222
31 222
cM=[3 3122
3331 2
33331

WEZIERE R I, AR EX AT RN
1, P (R ALbRMIcEh 3, E=1MA
W (X ALIRINTCEIL R 2. MMUBHEZ FL,
HA 6 SR BRI IR B, XA K 8 T dwf
3.3 MIRER DT

5, AT, MENES) 200,
XA BE N 0.6, R MR BCE R 0.001, 1A
PBRE N 1000 Hk, BEXTHEEAEH RS
FL A0 2K 9l AAE 46 41 2 B FANEE I 60 000 TG,
ST L RSP 3) A H ] R AT 0.998 0. AL
BERWE T PR,

LT, 7 RIMZITRAEAIAT FTU FLE,
“ TR RINEZIT R E “ 17 FTU, “ @
FORAEZTIT AR E “ =" FTU. BIJF% 1. 2.
3. 5. 7+ 9. 11, 12, 13, 15, 17. 19. 20. 21.



S5 B, &

LT b nUE SR bR L FTU S PURC BT ST

- 123 -

22 REERE “3E” FTU, JFK 4. 6. 10, 14, 18 &b
fiiE “ =3%” FTU, JT2% 8. 16 AbA#H T FTU it & .
R7TFTU RKEE L
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Fig. 6 Calculation result of genetic algorithm convergence
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