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A Study on the Algorithm for Interconnection of PV System on Power Distribution
System Considering Reliability

= 9T
(Jong-Fil Moon)

i
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Abstract - In this paper, when photovoltaic (PV) systems are connected to power distribution system, most effective
capacity and connected-point of PV system are presented considering power distribution system reliability. The reliability
model of PV system is presented considering the duration of sunshine. Also the model of time-varying load and
reliability test system bus2 model are used. To simulate the effects of PV system, various cases are selected; (1) base
case which is no connection of PV system to power distribution system when faults are occurred, (2) SMW case which
is 3IMWI] connection of PV system (3) 4IMW] case, and (4) 20[MW] case which is 20[MW] connection of PV system
to the bus of power distribution system. The capacity limit of connected PV system is settled to 14[MW] for all cases
except case 4. The reliability for residential, general, industrial, and educational customer is evaluated

Key Words : Reliability, PV System, Interconnection, Power Distribution System
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Table 1 Customer's data
LP Load points TE7FLPY Ha s 87t
N (LP) =y (MW) -
5 1-3, 10, 11 TE & 1 400
4 12, 17-19 T8 0.8 300
1 8 U ukg- 3.00 1
1 9 U kg 4.00 1
6 4, 5,13, 14, 20, 21 |»Fd & 1.5 1
5 6, 7, 15, 16, 22 | S& 0.6 20
A 22 27.2 3,308
E: 2 235} oo|E
Table 2 Load data
i eI
Y HE LP =87}
™ 33 (MW) e
F1 1-7 7.2 1,242
F2 8-9 7 2
F3 10-15 6.4 1,122
F4 16-22 6.6 942
TOTALS 22 27.2 3,308
E: 3 1FE 2 S7AZ
Table 3 Failure rate and repair time
1GE FE AT AAA T
(f/yr) (hour/f) (hour/f)
7hE A= 0.065 4 05
LI 0.015 2 1
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Fig. 3 Load curve according to the type of customers
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2 AABAE A% 4Pl mel Agstelor k.
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Step2. Unavailability7} & &AdZ AE & &4 2
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Step7. =5 LPd tlsle] AN A% A4 & 23

B gAML 24894 24 5744 Al dhstel 4

% B7hE FASAT @ A2 39 Cased 49, 1%
A AMWIZAA R AAZ Fe F ol AASHE L
AgFe A4F Ade & 5% 2k

=

T FLe] Wil VARSEFS dAshe Ze] B 5 dARM=e 2 AH S
o AAHolmz Aol Aol ALdH dzAZS 9 Table 5 Priority and power of PV interconnection
A~17A 2 AAsiglons ghe] 87 Fo we 53 - U NAEZAx | Ho8ax
245 n#ste] the# 2ol AT ¢ AUk , LP 17 ° A 7 °x
W byl | g | &4 | & | &9
F4 20 1.5510 1.76 1 1.76 1
Fg7lo| WE A8 Y DFAIZ UL
£ FE7tol w A - ,l = F3 13 | 15510 | 176 2 176 2
Table 4 Interconnected power and decreasing rate of repair F3 14 15510 176 =1 176 =1
time according to the type of customers F4 18 1.1480 0.72 3 0.72 3
— = F4 19 1.1480 0.72 1) 0.72
AAZHs | GZAIE 284
>~ Q. ==
T8 TFH AA & A7 YA s F1 3 1.1480 0.9 4 0.9 4
=5 F1 4 1.1480 1.76 5 1.76 5
T 71 A Bat g2 8[h] 5/6 F3 11 | 09920 | 09 6 0.9 6
“ML"]’v %ZVW F3 12| 09920 | 0.72 0.72
= _ F4 21 | 07791 | 176 1) 1.76
1A4Rse% | 1lh 47/48 T - 7 -
(3MW) IAFses (b} / 4 22 | 07791 | 045 7 0.97
SEY 1N o) Fl 5 0718 ] 176 176
| &7 Py =
(UMW) == F1 6 0.7678 0.45 0.97
SIS F2 9 0.7670 0 0
Eaps R RER: 8[h] 5/6 F1 7 | 06085 | 045 0.97
(1.5MW) F4 16 0.5890 0.45 0.97
A 7] A K-31-8-7F 1[h] 47/48 F4 17 | 05800 | 0.72 0.72
(0.6MW) 3 o] -31-8-=F 8[h] 5/6 Fl 1 0.5890 0.9 0.9
F1 2 0.5890 0.9 0.9
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27 4% PVE QASA 9 39S, 1A8% AT A
T, A &S AAE Ao dig SAIDI, CAIDI, ENSX]
FE YERNTL 71A 7 AR AgE 2 (D~Q)F #2
ct.
287} A A A 7] 5
SAIDI= = ;if Rk (n/yr] A
T8
TE7H R AN A
CAIDI= e garo=gry M/ v] 2 (2)
ENS= &5 WA 5k ol|l Y =] @] [k ] 2 (3)

SAIDI= &7}3 Azb BAHARE, CAIDIE AHS
& 7r, ENS® ddomdlst

ol

SAIDI [h/yr]

F1 F2 F3 Fa Total

"oeEig FIIMETAA TAGETAA Feeder
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41
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(b) CAIDI
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2 100
w
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Fig. 4 Reliability indices with and without PV system
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Table 6 Effect of SAIDI Improvement according to power
of PV system

71 A& AAA
Case basts SAIDI AX & 7N & 7}
Al SAIDI ° =
[y/yr] [MW] [9¢]
1 0.853 0.826 10.97 0.247
2 0.608 0.591 10.70 0.156
3 0.822 0.773 10.70 0.454
4 0.821 0.757 11.01 0.579
5 0.630 0.601 10.70 0.269
= Q 2k A 2] A
Case DG SAIDI - q’]‘é;i%‘%* T M &=
Al SAIDI =
[y/yr] [MW] [%¢]
1 0.853 0.848 10.64 0.054
2 0.608 0.597 10.57 0.099
3 0.822 0.773 10.25 0.473
4 0.821 0.746 10.11 0.736
5 0.630 0.608 10.50 0.211
9l AFeA, PVE AMAT A AXE§Fdn HA
0.054[%]ll A Hdl 0.736[%]2] A= AH &FHE HIrh
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