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Photovoltaic Power Generation System for Subway Station
— Developed for Kobe City Transportation Bureau —

by Masaru KOJIMA, Kenichi KUROKAWA, Hironori NINOMIYA, & Tetsuo UCHIDA

A new type photovoltaic power generation system has been developed for use at subway stations. This system features a compact,
transformer-less power conditioner and computerized data analysis and retrieval. This system has been installed at Kobe’s Sogoundo

Koen Station. The following introduces and discusses this system.

Keywords: Photovoltaic module, Photovoltaic array, Support structure PV module, Foundation for photovoltaic array, Transformer-less, Power
conditioner, Data measurement system, Software of data measurement, Trend screen, Display panel of generating data
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Photo 1 General view of station
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Table Specifications of main equipment

st bR I H AL Kk
Equipment Item Specifications
KB il v i > ) 3 v KBl v
Solar cell Multicrystal sillicon solar cell
M, AT AT A 3—4, PSOM-126F
Structure & form number Glass cover type, PSOM-126F
PAS R
SRRIRI) 126 W
Nominal maximum output powers
AU L 1248 mm X W 803 mm X t 46 mm
s External size
j%iliﬁm‘dﬁ EY o — VR
Ja—) 804%
. Number of solar module
Solar module - =
R 2T F 16 X5
Number of series X number of parallel
g — LSk
EYa btk 1008 kW
Total maximum output power
R fA o
Tilt angle (deg.)
A 7 A Y
Installation azimuth South-south west
T, SR FEAVEEHAL,

Type & exiternal size

Outdoor wall hanging type W 750 mm X H 500 mm X D 450 mm

P2 v

Inverter system

AL AL A 7 5 G RGE R R)

Voltage type current control method (at utility-tie operation)

SEMG )

Rated output 10 kW

T B 5 P

LA ) T G PH DC 0~500 V

DC input voltage range

ARG T FEIE — B

Rated output voltage-frequency

AC 210 V - 60 Hz

TEVES =3
Electrical system 3 phase - 3 wire system
AA v F ¥ 7 I IEREHE PWM J5 2
LT T — ijvitchin% system Sine \ivave PWM method
arF 4 v aF (VARSI SES 93% L) I
Utility-tie power Power conversion efficiency =93%
conditioner I ESR A5 %, KR3I%LT
Current distortion ratio Total = 5%, each harmonics = 3%
il )7 2 ElSiTEE
Insulation system Non-insulation
IS S EPEEBEEIT, B EEN, SCFRMERT, LR
— Et 1=
Iq;lv/e;t\er yrﬁﬁﬁzhfunction DC section : Over voltage, DC section : Over current,
p AC section : Over voltage, Abnormal temperature, etc.
R PR R W, AREE, MR, BT
Utility protection function Over voltage, Under voltage, Over frequency, Under frequency
) B TR L AR Bk 5 =X
HOpGE D RE Active method : Voltage phase jump method
Stand-lone operation detection function REBh Y )7 P 7 A
Passive method : Frequency shift method
A 75 5K I RETERERIE, v 7 b AL — b, FBhlfE - sk
Control system Maximum power tracking control, Soft start, Automatic operation/stop
T, SPE JEAVEE T A
Type & exiternal size Outdoor wall hanging type W 500 mm > H 830 mm > D 160 mm
[EIjiE2=3 5 [ %
A Number of circuits Five circuits
Connection box ST R il YT TS =N
Lightning protect function Surge absorber
Z DAL MR B RE WRACHUARZE RS, HOFRPAIREE, N 25—
Other attached functions Resistance thermometer converter, Insolation meter converter Varister
T FEEET), FEWEAR, HEHE, S
k-5 : . . .
. Power generation electric energy, Amount of power generation electric energy,
Collection data . o g -
Quantity of solar radiation, Atmospheric temperature
H 445t A RAGURF Y
- Insolation meter All heaven-Incline mount type
7 7 AT SR PCTIRHLAA

Data collecting device

Atmospheric temperature meter

Pt-resistance thermometer type

MASEEIEEE (UPS)
Uninterruptive power supply

500 VA/300 W, ¥ — Vg ®@ith (v a X EEH)
500 VA/300 W, Seal-lead accumulator (for power supply of personal computer)

=Y F NI 2—=F/7T4 AT L —
Personal computer/Display

~AZ7ua%v7—#, 40 GB HDD, Windows 2000 OS/15% TFT % T —
Microtower type, 40 GB of HDD, Windows 2000 OS/15inch TFT color monitor

b WAE N
Electric energy
display board

| JE N RIS A
Type Indoor ceiling hanging type
LAY RS

Exiternal size

W 800 mm X H 600 mm X D 120 mm

FORNEF
Content of display

FEWES) 14, BUTER (H) 1
1 display for power generation electric energy
1 display for Amount of power generation electric energy (1 day)

I, 47 A ME&

Explanation with illustration

FORE
Display board

LED-57 %, 3#f, 727 x> b
LED 57 type, Treble, Seven segment type
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R b PR T
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Photo 3 Completion of mortar foundation placement
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Fig. 3 Comparison of forecast power generation
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Photo 4 General view of Solar array
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Fig. 4 Solar Battery output characteristic curve
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Fig. 7 System configuration
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