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Development of a Power Management System for Fuel Cell Vehicles (FCVs)
Aimed at Application in Small Mobility Vehicles Requiring High Power Response
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Abstract

In recent years, the introduction of small electric mobility vehicles equipped with fuel cells has been proposed as part
of efforts to realize a carbon-neutral society 2. Compared with BEVs (Battery Electric Vehicles), fuel cell vehicles
offer advantages such as longer driving range. On the other hand, fuel cells degrade under load fluctuations, leading
to reduced output performance.

Therefore, Yamaha Motor Engineering Co., Ltd. (hereafter “the company”) has developed a hybrid system combining
a fuel cell and a LiC (Lithium-ion Capacitor) for application in small electric mobility vehicles requiring high power
response. This system suppresses load fluctuations on the fuel cell while achieving approximately 53% reduction in
size, 50% reduction in weight, and 23 % improvement in acceleration performance compared to systems using LiB
(Lithium-ion Battery) as the secondary battery.

Although LiC is compact, lightweight, and provides high output, its discharge capacity is small. Accordingly, we first
built a prototype hybrid system combining a fuel cell and a LiB to verify the load-fluctuation suppression function.
Next, we developed a system in which the LiB was replaced by LiC, obtaining favorable results in both the suppression
of fuel-cell load fluctuations and the improvement of driving performance.

This paper introduces these technical development efforts and presents the evaluation results.

IZLBIC

SRS BN R O R S P) 72 3 D <11l 11 [ A QNP 43 S e 1 L
E R U NUEBIECY T OBAMERI T3 1,
PRk HLE, BEV (Battery Electric Vehicle) & FEig LT, it
PR E O TR 2T %, — /7 BRI A 22 E)
&> THILL, HIIME R 2L W5 H 5, 2T v
SINE—RZ—T V=7 A GRS T mi
JNIEEDRDENZ/PNEEFELY T O Z HNEL
T BRI E LiC (Lithium-ion Capacitor) ic&k 2317 1)y
RYAT LZ2BAFE LT AT AT NS KD AR D £ £ 258
ZHIHIL DD, XA LiB (Lithium-ion Battery) Z £k
U7t EEEIRU T LIC I THI53 % DIV, #4150 % Dt
1. %923 % DhndkRem Fz928iUTz, LiC 13Vl D
EH I TH B, ERRDNED, T8, 13K
i LB ICKBNA TV RO AT LzidlE L. B 28 Bl
WHEDMGEE 2175 720 RIS, LiB % LiC ISE EMA T2 AT I
7 BFE L ORI 0D B A ZZ BRI 00 R 45 K THEA TPERED IR
FIZDWT RAFEASE R 21372 ARITIE SNSOEABFED
DI & FHlliAs RS DV THIS TS B

7 1 YAMAHA MOTOR TECHNICAL REVIEW

LiB % FRL M= A s D 25 B

MEI AT L

BRRIE 2 B ) T THE RS BITIE . InidiiE o F 25 )
R ARETTR O EERISHIS S 20BN H 5, DT,
B2 LT 5L DT YT Tld RIS S
WEHAEDEINAT VY RVATF LRI EN TS B,

CREMAE OIS BT TURREME LTV AR OE
TIFETHEL 75 51 D0, TSN 2 RIS 2 T & TR Etl
DHLEAHITES, Fie RFEHR TR TE A0 m
T FIVE R REMICHIN G BT EDATHETH D, VAT L
RO FVER FIcbH 59 %, SoZIEE X AR
FITBOTE RS E KRR DB T NAT )y
R ZRT L7258 E U BRREEE i oD £ £ 28 B s S 72 ik LU
Too TTT EAFT I VIR 2R D/ N EI TR Y 7o
LT L= dh— gLz,

2-1. YRTLIERL

RIELTEY AT LORERRZE K LIRS KRR IS 27 L0
LR NTR T, BRI, @, &— 2 il 7z
AU, SRR SR U SRS B LU E—2iE. =
VI ERIIL —2 T — N BB ETTROI L S 2 T



BHAREDROSNSNMEEEY T \DEAZBIELT FOV DEAIRI AV P/ ATLOBE

RTE DI NRHE

Development of a Power Management System for Fuel Cell Vehicles (FCVs) Aimed
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