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Input and Output Characterization of 10kW PV Power Conditioner on Dynamic Condition

F -

Youichi HIRATA

¥

Yukikazu HIRASHIMA

Tatsuo TANI

Abstract

Photovoltaic(PV) array cost occupies about 50% in whole solar system cost for industrial purpose. MPPT and DC to AC
inverter, installed inside power conditioner performs important role to maintain power generation capacity high and
invert power. On the other hand, power conditioner cost occupies less than 20% in system cost. This paper analyzes and
grasp how the power conditioner tracks the optimum point of / -V cure on dynamic condition and invert DC to AC power
of PV power system. Hysteresis was observed to track maximum power point of I-¥ curve in the irradiance of 1.0kW/m?.
To control the hysteresis less, the method to make the MPPT interval less or to increase the input side capacitance step
with the increase of irradiance, were presumed. Accordingly, these method contribute to improve the system efficiency.
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Fig.1 Photovoltaic power system on dynamic condition.
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Table 1 Rating of PV module; PV-MGI120AF. 2.3 BIERE

Type Polycrystalline silicon TIAVvarasy O, 60Hz OERUERE A A5
Maximum output power Prcoe 120 W Z BB & ESND A/D ZEHGEHHE 16.67Tms T, UGS
Open cirouit current Voc 239 v 5 0.5sec OREFR T/ \U—2 27 (2 ATHUT LA HHDH]
Short circuit current Isc 689 A ExfTotz, Ein, Aa—7 a4k, AJill& HMRIORE
Maximum operating voltage  Vpim 190 v Tl HIAHI=MAR, S, DA, REIOADEE
Maximum operating current  Jpm 6.30 A Wik 77 AT e, (TEHENT, RS Ho AL

(frradiance 1 kWi, Cell temperature 25°C, AM 1.5) & BICELT
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Table 2. Rating of PV array.

Type Polycrystalline silicon N ps
L e — B ERATHITAEATI Z & & L
Open circuit voltage 3824 v
Short circuit current 345 A
Maximum power voltage 304.0 N E
po & e, -
Maximum power current 315 A Tpmax 2
)
Maximum power 9.6 kW = A
(Inradiance 1 kKW/m?, Cell temperature 25°C, AM 1.5) = DU
2 =P
Table 3. Specification of power conditioner. ( SP-310) 3
Rating
Rated power 10kW
Operating range
. DC220~350V Vp max
of input voltage Voltage [V]
Output voltage 3phase, 3 line, AC202V 20V i . . . .
Fig3 Maximum power point on dynamic conditions
Output Frequency | 50/60Hz in [V curve and P-V curve.
Control type
Tnverter type Voltage stiff self commutation type Table4 Phase of power, voltage and current.
Insuration type High Frequency link type Area Power voltage current
Maximum power point tracker A +H +H -
Power control B — — o
Perturb and observe
AB = |
Output control type | Current control type
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Fig4 Phase of power, voltage and current.
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Fig.5 Variation of irradiance, temperature, voltage and current with time.
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Fig6 Power, voltage and current with time.
Table 5 Tracking characterization of power conditioner.
Irradiance Cell temperature Tracking period Tracking voltage Peak power Tracking power Variation
KW/m?] [C range AT [sec] range AV [V] kW] range AP [W] rate [%]
1.01 594 2 0.55 7.21 25.3 0.35
0.60 51.7 2 0.73 5.23 15.6 0.30
0.19 44.1 2 0.23 1.92 3.5 0.20
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Fig.7 Variation of power, voltage and current with time.
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(b) Output side AC voltage and current. (1.01kW/m?)
Fig8 Waveforms of DC or AC voltage and current variation with time.
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