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Abstract - These days, a penetration of distributed generation(DG) has increased in power system. Due to increased penetration
of DG, a whole system is forced to install the maximum hosting capacity of DG. Therefore analysis between the maximum
hosting capacity of DG at the target bus and the whole system is important. If we know the maximum hosting capacity, it will
be able to satisfy the demand of system planner and customer. In this paper, we use a genetic algorithm to calculate the
hosting capacity with optimization program using Design Analysis Kit for Optimization and Terascale Applications(DAKOTA). To
consider a real system, we establish constraints and use I[EEE 34 node test system. In addition, through the correlation
coefficient between the target bus and the other buses, when capacity of DG at the target bus increases, we analyze which

capacity of DG at the other buses will be decreased.
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Table 1 Relationship according to correlation coefficient

Range
-10 <= T, < -0.7 Strong negative
-0.1 <=r,, < -03
-03 <=r, < -01
-01 <=r,, < 401

Linear Relationship

Clear negative

Weak negative

Neglect

0.1 <=1, < +03

Weak positive

+03 <=r, < +0.7 Clear positive

!

+0.7 <=r,, < = +10 Strong positive

4, AIEH O

41 AEHOIA A A A

I8 32 B =RojA] AIES IEEE 34 node test systemQ]
AEEoIth 2719] Step Voltage Regulator (SVR)Q} 1719] ®HQF
71, 2709 capacitor bank”7} Z§E O] Tt 20154 & 7HE 2
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Fig. 3 Distribution diagram of IEEE 34 node test system
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Table 2 Load condition

Bus | Phase Cﬁ?\a}%y Type Bus | Phase C[fsit]y Type
860 3 76.8 IND || mid830 | 1 7.6 SL
840 3 34.2 IND || mid856 | 1 45 SL
844 3 5131 | IND | mid858 | 1 16.6 | DOM
848 3 76.8 IND || mid864 | 1 2.2 SL
830 1 493 | DOM || mid834 | 1 36.2 | DOM
890 3 503.1 | IND || mid860 | 1 163.2 | COM
mid806 | 1 62.2 | DOM [ mid836 | 1 92.6 | DOM
mid810 | 1 179 | DOM || mid840 | 1 447 | DOM
mid820 | 1 38.0 | DOM | mid838 | 1 31.3 | DOM
mid822 | 1 152.1 | COM | mid844 | 1 10.3 | DOM
mid824 | 1 54 SL || mid846 | 1 50.6 | DOM
mid826 | 1 4477 | DOM | mid848 | 1 255 | DOM
mid828 | 1 45 SL

42 NEZOIA At H 24
T 32 FAAAEY hosting capacity TS BRTEZ AES

Ae mol Aotk E hosting capacity= 2.985[MVA]7} AHE
wglon o= AE AAQ Peak HsHF 173[MVAJO|EE
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Load[kVA]

B ooR R R s N
N 8 2 8 8 B 5 8 & 8
8 8 8 8 8 8 8 8 8 8

o

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time[h]

I8 4 9 Fob 34 (WA Fatel ¢

Fig. 4 Daily load curve (sum of whole load)

¥ 3 AA A=Y hosting capacity
Table 3 Hosting capacity of whole system

Bus Capacity[kVA] Bus Capacity[kVA]
860 155 mid830 5
840 120 mid856 95
844 145 mid858 35
848 275 mid864 150
830 95 mid834 55
890 165 mid860 5
mid806 185 mid836 50
mid810 165 mid840 105
mid820 225 mid838 175
mid822 225 mid844 0
mid824 225 mid846 0
mid826 270 mid848 35
mid828 25 Total 2,985




Daily solar radiation curve

800
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Solar radiation [kwW/m?]
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12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time[h]

¥ 5 A Arkg A

Fig. 5 Daily solar radiation curve

T 4 53 22X FA| ALY hosting capacity
Table 4 Hosting capacity of the target bus and the whole
system

890 860 848 mid838

Existing Hosting

capacity [KVA] 165 155 275 175
Maximum allowable
Hosting capacity 310 350 310 315
[kVA]
Variation [KVA] +145 +195 +25 +140

Whole system
Maximum hosting 2,980 3,005 2,985 2,995
capacity [kVA]

Variation [kVA] -5 +20 0 +10

¥ 5 ‘mid83s BHE MY CHE BATH] S
Table 5 Correlation coefficient between the ‘mid838’ target
bus and the others

Bus Corre.la.tion Bus Corre.la.tion
coefficient coefficient
860 0.12 mid830 0.19
840 0.05 mid856 -0.04
844 -0.39 mid858 0.02
848 -0.12 mid864 0.33
830 -0.32 mid834 -0.10
890 0.09 mid860 -0.24
mid806 0.16 mid836 0.15
mid810 0.30 mid840 -0.15
mid820 0.28 mid838 1
mid822 0.19 mid844 -0.27
mid824 0.10 mid846 -0.26
mid826 0.18 mid848 -0.04
mid828 -0.20

=% 2 H| Sx Mo 2L Ao Hosting capacity ZHe| ARFREH 24

FH
FH

Trans. KIEE. Vol. 66, No. 9, SEP, 2017

6 848 HE KA OE BATRO AdAS
Table 6 Correlation coefficient between the ‘848 target bus
and the others

Bus Corre.la.tion Bus Corre.la.tion
coefficient coefficient
860 -0.03 mid830 -0.04
840 -0.02 mid856 -0.23
844 0.08 mid858 0
848 1 mid864 -0.18
830 0.15 mid834 0.07
890 0.05 mid860 0.03
mid806 -0.20 mid836 -0.06
mid810 -0.02 mid840 -0.05
mid820 -0.06 mid838 -0.12
mid822 -0.20 mid844 -0.12
mid824 0.10 mid846 -0.15
mid826 -0.10 mid848 -0.10
mid828 -0.14
N I 1 11 I | . | !
o S o Ao

Correlation coefficient
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Fig. 6 Correlation coefficient according to distance from
substation - Table 5
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Fig. 7 Correlation coefficient according to distance from
substation - Table 6
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Table 7 Actual increase/decrease of PV capacity for non-
targe buses

mid810 mid864 830 844
Correlation
coefficient with 0.30 0.33 -0.32 -0.39
'mid 838'
Existing
installed PV 165 150 95 145
capacity [kVA]
Maximum
allowable PV 265 270 15 35
capacity [kVA]
Variation[kVA] +100 +120 -80 -110
g & 5 Atk
58 B

2 =RoAs RFLudEE 88 "Al AlSY maximum
hosting capacity®} 5% HA9] maximum hosting capacityE
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