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Photovoltaic Power Generation System for Hyogo Arts & Culture Association

by Masaru KOJIMA, Yuji EGAWA, & Tetsuo UCHIDA

Ebara’s large-scale, grid-connected, photovoltaic power generation system had been installed at Hyogo Arts & Culture Association,
Hyogo Prefecture. Compared to conventional such systems for industrial use, which are typically 10-30 kW in capacity, this system
features an amazing total capacity of 214 kW (160 kW from rooftop and 54 kW from wall mounted photovoltaic modules). The power
generated from the modules is transformed into AC power by rooftop power conditioners. An incoming panel in the basement power
reception room supplies power for firefighting and security within the facility. The system’s the grid-connected design allows excess

power generated by the system to be sold to the local electric company.

Keywords: Photovoltaic power generation, Photovoltaic (PV) module, Power conditioner, Solar irradiation, Array, Multi crystal (poly crystal), Grid-
connected, Data collecting device, Solar simulator, Shadow cover rate
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Fig. 1 System flow diagram
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Table 1 Specifications of main equipment

PR TR H H [iR:4 i 3eE i H H iR
Equipment Item Specifications Equipment Item Specifications
Kbt Kbt v LY ) a v KBEibL v Sl R EWIEZISyEN 2%\ L.
EV - Solar cell Multicrystal sillicon solar cell I8 — Power Conversion efficiency | = 92%
(LA Wk, AN 75 AH 51, PSOM-167F a¥Favar g S8r5%, HRZUUF
Ph(zitolvoltalc Structure, Model name Glass cover type, PSOM-167F Grid connected Current distortion ratio Total = 5%, each harmonics = 3%
module = . power s
(Rooftop part) i‘\ﬁ,ﬁy‘k&” J . 167 W conditioner #i% )i it ;Fﬁ["ﬁ .
Maximum power rating Insulation system Non-insulation
VA RA L1580mm X W800mm X t46mm A Vo= 5 Rk E [y 1 S SO bk L R
Dimensions/Mass /155kg Inverter protection function | ZUEiRME AT, A S H 45
5 e DC section : Over voltage,
€ — Ve .
\'ufn—;er offnffiules 9601 DC section : Over current,
— AC section : Over voltage,
E?U% X \I%?‘J%f 2% 50 Abnormal temperature, etc
4 X X P [ N
U umber of parallels SR BREIE, FREIE, UL, AT
e Utility protection function | Over voltage, Under voltage,
?:11_ v itHiz 160.32 kW Over frequency, Under frequency
capacit, DTN 2 = B L
e L . I Bt S I A RATBER
LA 50 (Al, A2x)7), Stand-alone operation Active method :
Mounted angle 0° (A3, BIZV7) detection function Voltage phase jump method
aliwixia L] ReEh Y WY 7 MR
Installation direction South Passive method : )
Fa o) — i : _ Freiquency shift method
Special note Pb free il =X WKEIERERESE, v 7 bRAF— ),
KBt KB gt v Lk ) a v KbEE v Control system By - 451k
N N i C N Maximum power tracking control,
EV - Solar cell Multicrystal sillicon solar cell Soft start, Automati fon/st
(REFT) RE R 5 3T SPOIGT 3 oft start, Automatic operation/stop
Photovoltaic Struéture & Model name %Pl 47 ' JEAEA . A ST )
(Wall part) Glass cover type, SPG167-13F Connection box Type Outdoor wall mounted type
Glare-proof type ﬁiﬂ;ﬁms W700 mm % H500 mm X D160 mm
P sions
BHRRRH) A 167 W »
Maximum power rating o] B % o 5
SMT i R L1290 mm X W990 mm X (36 mm Number of clreuits
Dimensions/Mass /155kg 1?,'3315’(&&)&5 ) XTI N RS
ST Avoid a lightning protec ST
EY 2 — VR E 3247 functi Ceramic varistort
Number of modules inL on
REBIEO 5B e 221
Number of series X 12 x27
number of parallels AR X JFEAVRES R
S Assembling box Type Outdoor wall mounted type
Ty i) 541 kW a - -
otal capacity LIS A RES W400 mm x H500 mm X D160 mm
BB Dimensions (A1, A2, A42)
ﬁ;m;& angle 90° W500 mm x H500 mm x D160mm
e g — (A3, A41, Bl)
B L P "
S y . [l 5 % 2M# (A42), 3MEEE (Al, A2)
;?%;allatlon direction :outh & WI?;;* = Number of circuits 4l (A4-1), 5mIE% (A3, Bl)
i 7 —, Bilksy ——— - —
; R 22 (TD)A R JR AN T
— Sp?mal note Pb fre‘e, Glare-proof type Transducer box Type Outdoor wall hanging type
KBRS M MRS A v ¥ (HDZ-45) A5 AR
Sorlar array Material Steel (hot dip zincing : HDZ-45) Di v W700 mm X H500 mm X D160 mm
‘/Ltgj—%ﬁﬁ AL ('30 kVV) mensions
e . Itk RO RS, SRR

Installation location

K= RIN—HIVER -
- A2 (30 kW)
A= V&R -
- A3 (50 kW)
KE—=N754 57— FE
-+ A4 (54 kW)
Rk=N754 %7 —REf (W, # i)

Other equipment

Resistance thermometer converter &
Insolation meter converter

- Bl (50 kW)
PR — VSR L
SR X JEAE LR
/*’"7 - Type Outdoor self-supported type
FITAYAT e AT W800 mm x H2300 mm x DL00D mm
Grid connected Dimensions A2 W800 mm X H2300 mm X D1000 mm

power
conditioner

A3 © W1600 mm x H2300 mm X D1000 mm
A4-1 T W1600 mm x H2300 mm X D1000 mm
A4-2 1 W1300 mm x H2300 mm X D1000 mm
Bl @ W1600 mm x H2300 mm X D1000 mm

ERZALE Y FY
Inverter system

TIERN RTINS G RAALIRF)
Voltage type current control method
(at grid connected operation)

7= & IR
Data collecting
device

g7 —%
Collection data

FEWEN, FEERE, HAHR, SR
Power generation electric energy,

Amount of power generation electric energy,
Quantity of solar radiation,

Atmospheric temperature

EFNEE )

Insolation meter

ISO SECOND Class

Sdmat
Atmospheric temperature
mete

FLINEEIR RS

Resistance thermometer bulb

A5 R IREEE (UPS)
Uninterruptive power supply

BX50XFS (8—=vFrar¥a—sH)
(for PC)

N=yFVav¥a—¥/E2¥
Personal computer/Monitor

DELL Optiplex GX270/DELL 15" TFT

ER ) 30 kW (A1), 30 kW (A2), 50 kW (A3)
Rated output 40 kW (A4-1), 20 kW (A4-2), 50 kW (B1)
[ERTWNAN AR )]

DC input voltage range

DC 0~500 V

SEAS I — T ML
Rated output voltage

AC210 V60 Hz

— Frequency
(e S 3R
Electrical system 3 phase — 3 wire system
AL v F v T HR IER PWM 5

Switching system

Sine wave PWM method

FORKE
Display board

75 JE NBESHT R
Type 79 AT 4 AT LA P50XSA40]
Indoor wall mounted type :
Plasma display P50XSA40]
Bty
”J[fj—&ﬁ W1216 mm x H726 mm X D100 mm
Dimensions
FIRNE KBURE Y 2 7 2 ORI

Contents of display

(H g SE R 45)

Operation condition of photovoltaic
power generation system
(Irradiation, Amount of power
generation electric energy, etc)

WL, A7 A MEE
With caption and illustration
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Fig. 2 PV module installation drawing for the wall
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Table 2 Environmental impact reduction effects (year)

HH Bt
Ttems Quantity
Sl [kl
Qil reduction 46.0
CO Hligsh 4 [t-Cl
CO; reduction 36.0
BMARSTIERE [hal 369

Corresponding area to forest

) EIREN RO FHALIENEDO ST O KB G BEAN A K7 v 712X %,
Note : Basic unit of contribution effects are based on “Photovoltaic power
generation introduction guide book” (NEDO issued)
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