(Fr3dan - FRAMTHET)

XEES

HIEE FAME

st AT LDEH

i =

woOH A R

LAY/ ST 1 N
o B

Development of Fuel-cell Type, Backup Power Generation System for Traffic Signals

by Yutaka MORI, Kazufumi TATEISHI, Kazunori YOSHIDA, & Koichi WADA

A novel backup power generation system for traffic signals, featuring the use of a hydrogen-based polymer electrolyte fuel cell, has
been developed. A performance test is now underway using a prototype for traffic signals at an actual intersection. This highly reliable,
safe and compact system’s operational features are quick startup, favorable performance under load, no performance drop due to vehic-
ular exhaust gas constituents, operability under high and low temperature (including that under direct sunlight exposure). The follow-
ing discusses this system’s development factors and performance test results.
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Fig. 1 System diagram of the backup power system using fuel cell
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Photo 1 Nexa™ power module

Table Specifications of the backup power system

THH fins 3

Item Specification
JH & A O I IR
Purpose Emergency power generator for traffic signals
i ik PRI 12 B B
Operation Automatic operation during power failure
Baiesis A, FABRRIEEE ¢ - 10~40C, 40~80%
Installation Outdoor, temperature — 10~ 40 (C), RH40 ~ 80%
JEHE I3 KR EELE LIS X 25678
Generation type | Hydrogen gas fuel cell
R LEDJ#r, £ 0Nz s s 51350 VA
Designed load 350 VA (LED lamps etc.)
ARZEE (R [ RV A PAT A e g}
Fluctuation of load | On-off pattern of the signal light
JEEM w®AR530 VA
Maximum output | Maximum 530 VA
A 65 o
Range of output 0~ 100%
T A IR 1] _F AR SE B C 24 RE ] o0 s i AT i
Operation duration | 24 hours at 350 VA
HEIEA AC100 V, 50/60 Hz, 2##s%, HiAf
Type of electricity | AC100 V, 50/60 Hz, 2 Wires, 1 Phase
Tt R %L
Grid connection None

T - 45 1R IREE]
Start-stop time

FEBREAE 1 DINICKRTE, BRI 1 I BRI Y%

Supply: 1 minute after black out, Stop: 1 minute after recovery

(g UL LRI, 1550FE8E O Bl L
Maintenance 15 minutes drive once a month

operation

JR KT 99.99%LL 1 (TKFEA R)

Fuel Hydrogen gas with purity of 99.99% and above

FERRIME I, B

Dimensins & Mass

WO08mxDO075mxHI18m 450 kg

Fif & E fR— A2

Box structure One-box type

PR It HRFEH 220501 kW RS 2 T TR I

Fuel cell Hydrogen fueled air cooled 1 kW class PEFC

KFER YR KFEAR Y R(AFRT m® (NPT), 147 MPa, 5747 )y MY) 24
Hydrogen cylinder | 2 cylinders (7 Nm? type, 127 MPa, net capacity 47 liters)

g ER257mT50 dB (A) BIF

Noise level 50sdB (A) and less at 7 m distance

B e BRIBED, WERIEA AREE: (FIER Y ~EIC#EH)

Relevant laws

Electricity Enterprises Law, Fire Services Law, High Pressure
Gas Safety Act (for high-pressure cylinder)
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Fig. 3 Changes in power supply and power consumption
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