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Output characteristics of hybrid power generation system for special vehicles
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ABSTRACT

This study deals with output characteristics of a hybrid
power generation system for a vehicle such as a crane, a
fire engine, and a wingbody. The proposed method obtains
the commercial AC voltage of single phase 220V/60Hz by
connecting a variable speed three phase PMSG(Permanent
magnetic synchronous generator) and an AC/DC/AC power
converter to PTO (Power take off) or hydraulic motor. The
proposed system is fabricated and tested to demonstrate the
usefulness of the proposed system.

1. A&

Quroz WA A Agolt el Ak, A,
5 B3 A%e TE BAS "ehs A% f¢ Ass
AT A% TE W BAIZ BE A7 ZAWATHRe
4 W 2 AR

Uz AYS o] &3dle] A&S Ay wiTel AAA
&Aoo AS T, PTOO o3l #7719 £57F A4y
% Rghgo] ol Moty Fugvt WMEEE Wil 9l
LB ERME AxAAY B sEe] BEAYES §2

71 (PMSG)oF A MEgA]

=

T 3 PMSGe| Fatisel whe e

B
|

54 G A2 F Aol 24V e A9e o) gt
o A0 A% FAF Fael B Fsehl, )
Bee] 2ulge ANz s olgm, Welelst Yol
He 9ol A% $BE & 5 ek BAol Qv

a9 18 54 Agelt WA AgdA 8L Bshs
Uk S wolx k. o] e Ay TEEAL v

Pt X K4 AaRE dAS AE T Y ARAA
g dr|E FE A AEdgs dATt AAAAE T
AlZ=EE oA zEle] 4 Wslel] wE ik WEEC] 9
5% e B o] At WEES A AE HAd=
ol &l mel 3~6%8 = TAFT(2) S8 Feprt
AL#R Aol e A MEEe] O AXNBRE, A 8 Fi
ol R F7E des L3se d A4 2 + Aok
ARANE T e A% 8 A3 HEo Hdde] das
o= old & & A3tz LAY
Hydraulic system
Vehicle | | Hydraulid 2 .
engine PTO L;::rlc—'?;g:ﬂm
........ l
e 1 phase
60Hz generator,|
Wound field synchronous generator
Conventional system
Fig.1.The conventional system
Hydraulic system
VEh!de PTO — Hydrau“':_;ydraulic
engine motor loads
3 phase ropciact )3 phase
— converter PMSG
Permanent magnetic
synchronous generator
Proposed system
Fig.2.The proposed system
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(b)Generation system
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Fig. 3. Experiment system

Table 1. System Parameters

Items Value
3,000 220V (line t
3 phase PMSG; rpm, output voltage | rpmyline) (line to
DC/DC boost converter; output 20V
voltage
DC/AC inverter; output voltage 1 phase 220V/60Hz
Output power TkW
Efficiency 94.8%

Switching frequency of converter

. 18kHz
and inverter
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Fig. 4. Qutput voltage and current of the proposed
system(7kW)
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Fig. 5. Output voltage and current according to load
changes
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Fig. 6. Efficiency according to load changes
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