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Abstract

As the power trading system diversifies and the amount of power generated by the photovoltaic

power generation system increases due to its increased efficiency, the number of photovoltaic power

generation system connected to power system is on a rising tendency. The harmonic components,

produced in the process of connecting the photovoltaic power generation system to the power system,

decrease the power quality of the power system and cause malfunctioning on the measuring devices. In

this paper, the reduction of harmonic components are simulated using hybrid transformer instead of

grid-connected transformer. The hybrid transformer has zig-zag windings and the voltage phase is
shifted about 30 degrees. The hybrid transformer is modeled to have the transformation ratio of 370V
/ 22900V. Through the simulation, it can be seen that the harmonic components on the voltage is

reduced by min. 2% and the harmonic components on the current is reduced by min. 15%. Therefore,

the hybrid transformer can be used in protecting the power system from the harmonic components of

the photovoltaic power generation system.
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Fig. 1. Diagram of photovoltaic power generation
system connected with power distribution
system

ols} 2o walE Axsll] glste] v} AR
Hlgnel ) WA wxs Azl v

i)
o)

Zm - A7)0 =24 A31E A4, 20179 49

2. OO|EEIE YT = X EY U
X0 9§ JIE

=
)
)
(&
u%
fru
>
N
T
)
=
e o 2

Aol wASES AR, 7t el Axe 4 o
Aol wAs 3PS 1A WHYekES AA
53] skt skl A ool % A
MR ks AR 9% FP1717E Bagie
ol QIstel TUEE F AN FHE ekl
£Hol.

slolH = Wl A-Yz AXOE AZAM 9
A JAHE wxuel 3axu= AARYE 1ejal 2
o oJste] 30°9] 9/dAHE LFERA
At Lx9ke] a1xu W97 150°
olm tolHe= W7ol o) 30°9] $14de] §aked]
7] 180°¢] $1739) gk 7HAM, Ut kTl Al
Zuk ¥E] 210°0)9, vigeko &2 30°7} wo] 1 27
180°F ey 18 BR A 139 A5ilz)
oF Gt 1z A7} g E) o2 Al3aL
z3h Az}, A7azsr s fch1ol. g
TG FA A= S AEEL FAE flste] &
o At NP &S vha} 2ol gskar St 154kV

]
o]Foll A= 1.5%, 66kV olstd A= 3%= gataL
]

=4 7#74 IEEE Std. 519¢1l ¢lahd #1%8-x1%t 161kV
odellMel W uzvt HPE 1%, T 129} 9
HE 1.5%, 60kVollA 161kV7HA= 7 s} 99
F 1.5%, T 1529 HPE 25%, 69KV olstell A=
Mzt HPE 3%, T 129 HPEL %=
TSk AtH12].

@

www.dbpia.co.kr



3. ATAUAHT EHOYEHT AlLE

Qe o] tharslol wel w14 WA o
SRk FHER Feeld AAle AsALe] Ag
wk ofule} Z)ela} A BIAL el el 5 thaszh
oo} 4|51 glek, o]sh & FAlel whel Aele] 4]
W gojo] Fhsd tlaket W@l A AEe

gl

A= AEAA A A a7t AA ol

A A5 ATl EelA7lE dElE AAEo] vk
o]e} e WAl Wb o] FEAsHENt ole} AT
o] MEFAS o= F3S 7IAA drk oA
TARES NS Sk 1x23 AAE $3E 7ol
2 a8}t

4. OlO|=R|= HtI| o W= 1
M MY EME Y ATAHY
EfYLT AIAE PSIM B

4.1 HTAHE Tt spoj=gi=E HEYI|
TEY

StolBE|= W= A-YzREA 2355 zig—zag
Aoz FAE] k. o] ALS T3] st
PSIM gle]B 22| 144 384 ¥ & o83t o
e T e, WMok 3dE o]&ste] 34E
Aottt 1§l 204 B A3 o] 23459 24
= e WAE o83t zig-zag TR SlolH
2= H71E 2Tl

zig-—zag Al tigk 137S vERlE A2 19
20 b= A 2ok 9132 30°9] ks

(334

122 (4 AA) !
232 (Y—zigzagPA) C}%EQJ’W
- [ |

1Y A4
1 Y—Zig Zag A4

u.v,w
U VvV, W

Fig. 2. Winding structure of hybrid transformer
modelling and phase vector diagram of
voltage

Table 1. Specification of hybrid transformer
modelling for grid-connection
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Fig. 3. PSIM modelling of grid-connected
photovoltaic power generation system
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Table 2. Specification of Modelling for
grid-connected photovoltaic power
generation system
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