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Abstract

In response to the diversified development requirements of the increasingly complex distribution
network, the State Grid Corporation proposed the concept of “grid planning” to realize the refined
management of the distribution network and the high-reliability requirements of users. However,
there is still a lack of power supply reliability calculation methods that reflect the characteristics
of “grid planning”. Based on the improved failure mode consequence analysis method, this paper
uses typical wiring as the minimum calculation unit, corresponding to the power supply unit and
the power supply grid, and quantitatively associates the reliability index of the distribution net-
work with the load density, the target grid of the distribution network, whether to use distribution
automation, and distribution equipment, etc., to quickly realize the reliability index calculation of
the “grid planning” of the distribution network, and meet the high power supply reliability needs
of different grid users.
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Figure 1. Schematic diagram of grid-based target grid construction framework
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Figure 2. Schematic diagram of model building
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Figure 3. Schematic diagram of three-segment single contact
fault diagram
B 3. R =N RAREHEREE

T S IBRER S R R S T 46 70 A -

A S B TR, MR TT A, B8 0 BOTRWOT, 15 VB iZ BT i, RNZBL
NI, HARBOVF;

A B TR, MIREITORBE, S BOTIR. 5 =0 BUTRIMOT, {5 i Oz B
Ao, BNZBOMBEEIR, 9 =B E TE T RS 2o ey, (HH 2 BIBREX T S BRI (B (2, B
bR Ul R A SEtRC ik, FEN 1 RE S DI I K, R BORE IR,

A BCE TR, IR IT R, W as . 5 — 2 BOT RT3 R EDNZ BT
g, RNZBOMBEE, 5B = BUE TN dBaR LBt ey, (HILAZ BIBER T AR AR I 18] (152
Wi, RIVRRE B I, AT SO F E B, R B 1R S DI 4 r N TR, R BO

A BT s e, WHRZE T RN 1, VBT aS WrT s i SR ar 4 4 ph B2 R e ey, (HLIL
SRR T R AR IS RO, ROBG S DTS, 2 A SEitifc e 3 ik, L EER0 1 b B D48 dsk i 4 P I
AR, HARBONE IR, WRIZE RS 8%, S9ANBE N — 1, T DI B A8 W beoks 5 B e Y Bl 3
Ky M AT HAEE L, KR

3.3. #1# & TS AT

PRF i, DA e = b i AP B T O, s e vk R (I 4), I EVR AR, ank 1.
2 iR
3.4. HtHEATHEAER

FERE AL BT R SRR, AR T DL EREAR B, TSR K B R AR B B AR BT T SRR
R JFIRGE . BRGNS R S, ORI ST IX T SRV 1 D

4. BB
4.1. EHIRR

AREBIRRINE Dy L A% 0 X, SEFEZ 71.3 P05 A B RAERE ARG R, 4 L iz
X739 19 Mt EIT, %59 001, 002 ...... L 019, 6 DMEAFIME, 7B RIS . AT R
FEREIIRS . JTTCAERIRG . JTICrg P, MRRIRS . il 5. 18 6 e SRS sion, et H AR
e AT FENE

DOI: 10.12677/jee.2021.94018 169 ZERIN


https://doi.org/10.12677/jee.2021.94018

BAPH 4

3 7 SR R A

IR RS |

L HEmREs e

B L=

I3 2R3 AR A S
B BB IR, ik

Iy IR T 2
Sk BRI, FE

.111’;:/“/ 5 g \"Hj ]
AT S bR

A R
L pagt

Figure 4. Algorithm flowchart
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Table 1. Algorithm formulas for power outage time of typical units in medium voltage cable network
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Table 2. Algorithmic formulas of outage time for typical units in medium voltage overhead network
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Figure 6. Schematic diagram of power grid division in the core
area of L city
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Table 3. Reliability parameter setting of power grid components
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Table 4. Reliability calculation results for overhead lines with connections
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LGJ-240 5000 99.9899% 99.9940% 99.9556% 99.9598%
LGJ-240 10000 99.9928% 99.9957% 99.9619% 99.9648%
LGJ-240 15000 99.9942% 99.9965% 99.9649% 99.9673%
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Figure 7. Overhead line has contact reliability calculation results
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Table 5. Cable reliability calculation result
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YJIV22-300 15000 99.9989% 99.9989% 99.9885% 99.9885%

YJV22-300 30000 99.9989% 99.9989% 99.9890% 99.9890%
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Figure 8. Cable reliability calculation results
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Table 7. Power grid reliability calculation
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Continued
4 K& 3 W b 25 2.7 12 40 15 12 99.9320
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Table 8. Power grid reliability calculation
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