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{ SUMMARY )

Purpose &
Contents

Technical Development for the Commercialization of the Bimodal Tram

R&D Results

This R&D was initiated to resolve the problems found in the
previous Bimodal Tram vehicles, to secure price competitiveness, and
to ensure the reliability of the vehicle. To this end, the R&D effort
has conducted the vehicle improvement, the achievement of
certifications, the durability assessment of the vehicles, and the
development of the strategic plan for the commercialization of the
Bimodal Tram. The followings are the summary of the results of this
R&D.

e Vehicle improvement
- Identification of the technical requirements for commercialization,
- Design supplement and vehicle modification,
- Improvement of the durability for the experimental vehicles #1 and
#2, and
- Deployment of a Euro-6 engine and the optimization of the

battery—system.

* Achievement of certifications
- Motor-vehicle safety certification (the Korea Automobile Testing and
Research Institute), and
- Vehicle Environmental Certification (the Ministry of Environment).

e Test driving and the durability assessment
- Test driving in severe operational environment,
- System optimization to secure vehicle driving performance and efficient
fuel economy, and
- System integration and evaluation of vehicles with road facilities and
operation infra at the potential operation areas.

* Development of the strategic plan for commercialization
- Development of diverse commercialization strategies depending on
customer’s needs,
- Development of operation and maintenance systems and manuals,
- Analysis of cost and economic feasibility, and
- Establishment of PR strategy.

- 1v -



The following table summarizes the specification of the Bimodal

Tram developed in this R&D.

<Table 1> Specifications of Bimodal Tram

Items Specifications
Length 18.8m
Dimension Width 2.495m
Height 3.39m
Curb Weight 19,500kg
Weight
G.V.W 26,000kg
Max speed 80km/h
Acceleration 1.2m/s2 (0~25[km/h])
Acceleration time 7.34sec (0~30[km/h])
Performance
Climbing capacity 20% (Unloaden situation)
Turning radius 11.4m (within 12m)
Swing out within 0.5m
Engine type ISB Diesel Euro—6 6.7L
Engine max power 209kW (280PS)
Generator power 140kW @ 2400rpm
Propulsion Battery type 168Ce11. / 8Module
Charge 2C/Discharge 5C@C.C
Traction motor PMSM
Traction motor power 200kW
Traction inverter type IGBT, VVVF

Expected
Contribution

Recently, the paradigm for the investments on transportation system
has been changed to “safe, efficient, and advanced transportation
system for users” so that the government has conducted diverse
projects to improve the travel conditions for public transit and to
secure the transportation systems at the level of advanced countries.

In addition, the government has tried to conduct travel demand
management and improve the travel convenience of transportation
vulnerable through the public transit priority policies such as a bus
rapid transit (BRT).
expected to secure improved safety, accessibility, economic efficiency,

The public transit system for major cities are




sustainability as well.

There is an apparent limitation in improving the capacities for roads
and transportation facilities. Therefore, the chronic congestion in urban
areas has reduced the quality of public transit service. In order to
resolve such a problem, many local government, including Cheongna
International City, Sejong City, etc., have introduced the BRT systems.
For example, Sejong City has already constructed bus—stops,
roadways, priority signal systems dedicated to the BRT.

The Bimodal Tram developed in this R&D requires lower
construction cost than light weigh electronic railways. In addition, the
Bimodal Tram has more merits in convenience, transportation ability
than the normal bused.

The Bimodal Tram became ready for commercialization through the
vehicle improvement, durability assessment, etc. The PR activities
such as pilot services and a commercial service of the Bimodal Tram
were conducted by requests of local governments and a bus operating
company. The institutional shortcomings and requirements for
improvement from actual users found through the activities have been
completely improved.

As a public transit, the Bimodal Tram is expected to be introduced
well when the bus service is required to be increased well when the
bus service is required to be increased in terms of its capacity and
frequency and the light weight electronic railway service is required
to be decreased in its capacity and increased in its frequency.

It is expected for the Bimodal Tram to service the punctuality based
on dedicated roadways equipped with the transit priority multi-level
crossings.

In addition, the Bimodal Tram 1is environmental friendly vehicle
which 1s able to be use in mixed traffic roadways also.

The major public transit services have their own positionings.
However sometimes, different public transit services should be
complementary in order to stop up the possible cracks in services and

The Bimodal Tram is able to provide a differentiated service against
the normal buses. Therefore, the following introduction strategies are
identified in order to promote the commercialization of the Bimodal
Tram as a high—quality public vehicle.

e The Bimodal Tram is able to be deployed in major public transit lives in
urban areas.

e The Bimodal Tram is able to be deployed in a public transit lives where the
traditional buses can not accommodate the travel demands.

e The Bimodal Tram is able to improve the convenience of transfer using
direct connection to metro stations using dedicated roadways.

* The Bimodal Tram can be considered as a cost-effective alternative in a
city where the light-weigh electronic railway does not meet the economic
feasibility but the traditional bused cannot treat travel demands.

e In addition, the Bimodal Tram can travel underground roadways in the
CBD. and travel ground roadway when connect the CBD and the sub-area

- Vi -



in a way to minimize construction cost and to maximize the accessibility.

The Bimodal Tram is expected to be used as a high—quality and
mass public transit service bused on the above deployment strategies.

Bimodal Bus Rapid

Tram Transit Certification Hybrid Euro-6

Keywords
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(Technologies

for new

)

transportation

AMZZ A ~H
7|
(New transportation)

AA.EE EfQ
(Road train)

AB.2LFHH] EFY

(Tram on tire)

AC.THH A=k
(Articulated vehicle)

Road train/Tram on
tire/Articulated vehicle

BAEAE 7=
(coupler)

BA.91d A AHE
(Articulation system)

BB.5# A Ao 7=
(Sequency coupling vehicle control)

Articulation
system/Sequency
coupling vehicle control

system) Cod TEA~H CAAAAEFTFA
& (All wheel steering system) All wheel steering
(Power train system/Traction motor
technology for CB. FEA]~H for driving system
articulated vehicle) | (Traction motor for driving system)
DA. 54 7=
D.AgEIFAAE 7& (Electric power supply) )
Electric power supply/
(power supply by Serial hybrid
on—off line) DB. #4gsto| Bt 7|& Y
(Serial hybrid)
2. 53 #4
7t =55 B4 99

<FE 22> BIEAN VE
T 7 B2A 71
E3574 DB Thomson Innovation
o 4 d2 e =
AR=7Y
=9, 55 =4, 5% =49, 5% =4, 55 =4
AA 8 Title, Abstract, Claim
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3
A71E
TAB=((road adj train) or roadtrain or (Double adj stacked adj
AA trailer) or (multiple adj loaded adj trailer) or (Turnpike adj 908
doubles) or (Rocky adj Mountain adj doubles) or (land adj train)
or (long adj combination adj vehicle) or LCV); 16
(TAB=((railway or railroad or locomotive or train*l or
A (rail NEAR2 (car or vehicle)) or transit or tram or 916
(rolling adj stock) or subway or metro))) AND
(TI=(rubber and tire));
AC | % C7]zel 38t A AAE -
B7]&
BA (TAB=((railway or railroad or locomotive or trains or (rail
NEAR2 (car or vehicle)) or tram or (rolling adj stock))) | 341 | 46
BB And TI=((coupling or coupler))) AND (CTB=(articulatx));
C7l=
(CTB=((railway or railroad or locomotive or trains or (rail
CA | NEAR2 (car or vehicle)) or tram or (rolling adj stock)))) 973 |
CB | AND (TAB=(articulat*) and TI=((wheel near3 steer*) or
driv* or motor));
D7)
(TI=(((railway or railroad or locomotive or trains or
tram or (rolling adj stock) OR (rail* near2 (vehicle or
DA car)) or subway or metro* or vehicle or automobile or 517
bus)))) AND (TI=(((Contactless* or wireless or (non
adj contact) or on*line)) NEAR2 (power adj (supply or
charg* or transfer or feed* or collect*)))); 41
(TI=(((railway or railroad or locomotive or trains or
tram or (rolling adj stock) OR (rail* near2 (vehicle or
DB |car)) or subway or metro* or vehicle or automobile or | 772
bus)))) AND TI=((hybrid) near2 (power adj (supply or
charg# or transfer or feed*)));
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o) e
2% W) 33 299 R
(Forward)
Multi—unit articulated road train MERITOR HEAVY
US6419037B1 23
I propulsion system VEHICLE YSTEMS
) ) PULSE ELECTRO-
USH267473A Self powered end of train unit NICS INC 13
Extreme short high—performance draw BERGISCHE
EP417594A1 gear for central couplings. STAHL IND 10
Th | f
JP2008131769A ¢ control apparatus of a power TOYOTA 10
supply circuit
Retainer member for use in railway WESTINGHOUSEAI
US6237785B1
coupling devices RBRAKECO 9
US20090309537A1 Battery—charging method and MAZDAKK 9
battery—charging apparatus
Spherical connector apparatus in an
icul lackless— |
US5105955A articulated slackless~type coupler SARGENTINDSINC 8
arrangement used in a railway
application
CAR END COUPLER | Car—end coupling MITSUBISHI
JPZ0DT114103A device JUKOGYO KK 6
US20060031590A1 Communication circuit for a vehicle CATTERALLC 5
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<Scania Megabus> <Volvo 7900 =4> <MAN City GL CNG>

<9 219> &fe] BRT-E& =dx+%

o 39 AR FFH AT dF
() AsdAN 2= M 2 e de-5Y 35)
FTa719AY 223 F R&DF FHlstke WAoE HAE FXHste] =Y North
Rihine—WestphaliaFoll #8383lth. o]i= 3¢ R&DYA =2 A7) AR SS9
3 R&DE E3to] 1 AHES st #2) (Pre—Commercial Procurement) &2 &<

l

=2
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HEHE-5Y ¥F TZAE(EU R&D fund #9¥)
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J1ERA Y 150kw AE A (BallardAh
2RI NI <19 220> Beolx ArdA N~

n=E 2008 Az Euol wEa oAt BRT FAAH FH 2 AU 5 Ne1ds
A AFEZRAES FIPgion, FHT So] AEFI Jder Fd FxFold,
VAA (Vehicle—Assist and Automation) X% S
Sol Dot B do] e AFAY F40 Foloh

- Field Operational Tests of
Vehicle—Assist and  Automation(VAA)
system using full-size Public Transit

Buses

- (%)) Caltrans, USDOT
3| AHILTD, AC Transit), UC Berkley

A A7 A 2 OregonT Eugene®
Californiass Alameda CountyolA €%
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<19 32> WA

7] ¥4 1FV5168
A7) &9 140kW @ 2400 rpm / 700Nm @ 200 A / Max. 950Nm @ 270A

O
(L

<E 33> WA ARSE

AE B PM Synch. Generator
3z} ujj =) Water—Glycol
4 At 650V
14 &% 140 kW @ 2400 rpm
314 B3 700 Nm @ 200 A
Hd E3 950 Nm @ 270 A
14 AR 200 A
g &5 2,500 rpm

A 180 kg

37] (mm, L x B x H) 590 x 300 x 300
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FH BH+ 9728 E F7IRHE AMESY 7 A E F7|EE = 7| EEef BlE] &
Fo] F1L Aol A2 Ao Aot} vy 1" vio|RY Efl ARl AN E T
ZIRE O H|, AFF W 54 JHEE Rl Qi

<19y 34> F7 RE
<3 34> F% 2Y 4%

AE 3 PM Synch. Motor
37} wj A Water—Glycol
44 A 600V
7 &% 200 kW
A7 B3 1273 Nm
A E3 3800 Nm
A4 AF 285 A
g &= 3,500 rpm
A 385 kg

37) (mm, L x B x H)

565 x 520 x 565
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(th %7, Bz oug

dlolwek Edle] ALgelt QMEE AL HAd gaA A 21 AWE G nx AWER
Ui, 27 QWEE e wds 2Ry Be de8e Aol 47 460Vacs Zele
o %7 REE TG WA/ 2RE e Ade Masel gy dde Tt Al
gat. mxAMEL 380Vacth 24Vde® FHQIWE 6] v8) we Ao Aee T
AR,

FRCME = HAV|2HH w2 AgS WEksta, 3 BH AdES Fgshed AMEd
t}, REE FEd=d AFEE QB ElE VVVFE (Variable Voltage Variable Frequency) 4
S 53t REO B HX Ao} stk vlo]BY Ed 22 IWE ©hE AR WAL

Fe thg 1Y % E9 Aok




AE 8 DC-DC / IGBT Mono Inverter
324 Inverter 3Phases & 1Phase for Chopper
or DC/DC converter
4 A% 650V
s A% 300V - 750V
14 A% 250Arms
47 &% (460Vac) 200kVA
Ao AF(10s) 350A
o) §%(500Vac) 320kVA
A 30kg
37] (mm, L x B x H) 411 x 454 x 183

@ Rz QIWE AR
Bz dWEe F3 uiE ey 2w AE g ol 380Vac B 24Vde A4 Age
Twoted AREETE 380Vace Ak HIY 4579k T2 HEREY A8 Il AR

1, 24Vdc: mpo|Rg Ed =45 VCU 9 Tol9l e AAES TE3l=d AFEH)

it

<18 37> BZE 2HH
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vol ek Egle] 88 WE Algre

&3} gt

<GE 37> X owjE g AR
T A F
R R 80Ah(16254P)
FAY 607.5V( 3.75V / 162CELL)
HfAY 680.4V (54 FA AHH/4.2V, 25C*37T)
Hxet 510.3V(FAFEAAHY/3.15V, 25T£3C)

400A(5C)

160A(2C, Continues)

0C~55T(FH)

—20TCT~55C ()

HE 25 WY —-40C~60TC (Recommend 25C£37T)
Sl HOST CAN 2.0B(250kbps)
A ok 670Kg

e TRe F3 AE AR gde] g o]t

(a) 31 g 2] ARl

<9 3.8> F3

Hlo|2g Edlo= 607.5Ve #Fole
AFE-EFo] 80AhS] 32 7FA| a1 Qlth

Zey wHEE A

(b) F=x1 wiE g <&
i E 2

g8k o] Wi = 16274 A




(1)) wiElg @8 Fx (BMS, Battery Management System)

e 2] &g ZA = Master (BMU) 9} Slave (CMU) & A ¥ t}h Masters SlaveZ4%-E CAN
FAE FE 9 Ay, AR, 25 F4 dlolgE wol ddlo], EVCU, Chargerg #|ojstit},

i 38> BMS A&

AR At &4 0 ~ 5V +£25mV
5 &% =3 -20 ~ 60T *+ 3T
AE 27 —400 ~ 400A £10V
# Aot =3 0~729 0.7V
s A% 24v
28 AR 4.3W
A% o% -20 ~ 80T
iy 2% -20 ~ 85T

(th &% thojo1y

e 29 FA HE AaHY 22 thojo 1ol

4 '
E-BUS : '
' Battery Pack '
HOST : :
! '
EME BATA o ! i
| : BMU :
1 i
: MED 4
H | ad | abel RISC Profectin AN '
L . HASH [EEFROM '
] KB 150 ¥
' g 2 PV '
Evaluation Software ' U comm | - ik :
H — T — : fot,” o 4
e

Test PC : b Current ocr :
ms-zae0 ;| are i
: e Past W T :
11 i !
v - i
I I Ky on H Temp {2ci 1
voltage | Temperatues 1 L TR ]
| i ,
' '
T urrsn V 1
P | [ | '
! '
G STt 1 !
1 sad Energency] | GHD fawt H
= e o || e, ot [__owmwiz |

1
. [ cmuis |
' '

[

<2y 39> 37 wEE Alzaw 22 tholo) 1
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(2h) wig e s A"
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O Wy AEFE 9 A
I 39> diEE # AFEE 2 A
_ . JE—
3= A AF g =kl
AxZE HAE PASS
A kA PASS
B3 kA PASS
g 2] kA AlE deERPAAIE PASS
HFHQ HAAY PASS
el eFdA PASS
o QHAE PASS
A&/ B2 A PASS
_ A/ 2 T4 AE PASS
REERE
A A=A Al PASS
(27 A8z H4) (87 A4ss A4
saEand FUANY BN ST “2ESAA FAAY AR S E"
L =axd L #2AY
FETT) avagany AEE SpALAAY
- ™ - a " “1 @0 s . ym - . " ..,
P . P 58 PP - " LR R LR S an LR SR8 awn - -
- - a9ed PP——— -, LR R L ahee LA L B -
T RS .n L ET T
‘e e - LA FE R3] -
4443 800 Ak A44g 6075 V j;::z m&:’;h :::z ‘g’::
28 S0C 8 % AFAR 800 A ﬂBMS ~ S 'ﬁ
BMS H A H =
ikl H] I 954P cells / module x 185 modules / Pack
H I 8S4P cells / module x 188 modules / Pack
. 2 NEzd 243
PRALCET T [Agae= | =2v | soc | 1% |
[#gae= [ st [ soc | 10% | 5 2sea 19 2nm
Ia' ‘—:‘:ﬂiiﬁ H:ﬁ ECETB | [Amzde | swov | Awzag | ov |
EEE! 0V A A 6452 V
4 AYEANA U BE Fol wASHEA?
4 APzANA 8 Ex Bwel wAsREA? O a@uE RCTETET
l e & |0 d@Ew ‘ s ¢ |0 @A ‘ ‘ TG e ‘ T g e l
¥ shie M oo
w22 o7 A A BM! 8] 7] )
A = A7 S 7] Al B E7]%50] o8 o] o] A
3 Ege pasA g
9 aaRte Bad A¥eA 20134 38 299 oe maes ": AYYA 20134 59 82
P——— . :t' . L ]
o sgreg 8% * sTes AN
(a) € =& HAANE (b) A FAAHA
<9 310> 4 == 2 A kA E A%




(€7 A48z AA)
‘TEHAA AR A FE"

L3248
Aune $zddand
.« 9 - . 'EE “iana
coBn- an a9 car Tl s - <90
re0n 9s “o=a ‘et Wy -
“e e - @ LAY R3] [ 3]
AH &7 80.0 Ah AHAY 6075 V
23 S0C 80 9% AHAF 800 A
BMS il ikl "
e 954P cells / module x 185 modules / Pack
2 AE=d &4
[Agge= | =mv [ soc [ w% |
3. FEHAA AL FAHY
[Neade | eeov | A9 % A% | oV |
4 AERAAA T2 = Sl LARREN?
O <A O &g
‘ il M o2 ‘ ® 2 cohue |
Bl o3
B AHEL SOC 95%4] BMSe] £l Weolrt g utetr SOC 90261 A
Al F 7] %0 o 3] o] o | 2] 2]

A E0e BAHA @

s tan’e Ran
Lo A
Sts  sareq A0

Adda 20134 59 8¢9

(A4 A48T M)
“FEENA HAAAY AR SE"
L FaAg
| aue= deera A g
EEEE 200 Ah ARA% | 6015V
EE® SOC 80 % AFARF 80.0 A
BMS 4 ShA AR *
o] a1 984P cells / module x 188 modules / Pack
2 Az 23%
[ awa e= ] 24T soc 80 %
3 PERAA 4G AT
[ N8 2 8y 699V | AW & A | oV

4 Nfzde A ws £t Fdo] AN

. O a@ea O AEen
TR @ ome CF ¥ g ogue
duz an

27} AR AFse short-circuit A3S Aoj3h, Pat Y Ty WA R,

Agdx 20134 59 99

(a) #FH tHAA

<29 311> #FE3H 3

(b) ©e A AE
det A e A

(47 H4Bz H4) (7] 48E M 4)
TEZAA FAGNY ARNSE" ‘FEZAA GRAAY AAFE”
L FaA4 1. FaAe
NEYE A4FFUFANY Al GEtAEA Y
. 9 m . ‘'R e ana
‘e a aw a8 an 2 LY L] L2
L LR B “P-a reees 9y -
2E 5% 2418 ARREAG BBY
AHEF 80.0 Ah BHAY 68075 V A8 800 Ah P2 s G075 V
& S0C 80 % BAAF 800 A S 50C 80 % AA3dF7 800 A
BMS 3 <k A H BMS i A #
] a 954P cells / module % 188 modules / Pack il 1 9S4P cells / module = 185 modules / Pack
2 Adzd 349
[#gae= [ Br [ s [ =% | mr | s [ wxn |
3 FEAAX AL 3% 3. A A 38
[#eaay | eov | n@saw | zav | [(meaag [ eeov [ Ausda | 9874 |
4, NYzANA 8} BE o] wAsdEs? 4. Nz dat £= ko] WAlsigli=z)?
O ei@ga) EIETE] ‘.} ‘ O el ‘ 2 w |0 9ETD |
IEENEES IEENERS | [ == [538 Y @ eme
Bz oz ki s e
A OCE= ¢zl 7] 0% 229, &)7] AlF d SOCE ek#l7|Foll el 80% =gl el 4 Hwke wbAsa] oS
s TR ’e Ran Agdat 20139 109 2480 A 20134 59 219
Saate 4 %
oxs  Spten AN
o =% E o o) = =
(a) ATF A E (b) S8t A
ol =2E o =] =
<a¥ 312> AFTFA B Hok kA 23




(A7) A48z A1)

TEEAA GAAANEY AR FE"

I FaAe
MR d2L¢ANY
AAEF 80.0 Ah A7 st 6075 V
=3 S0C 80 % AA 35 80.0 A
BMS H b g i
ul a 954P cells / module * 185 modules / Paclk

30¢C | S0C [ s0% |

3 TEEAA A% T
[(He aas [ ewiv [ Adsaw [ wes2v |

4 Az Ut Ei= Sl ¥
O «Es

) ‘ & @ |0 ScEE) |
¥ oo t

M et

A A SOCE shaslFe] wheh 80% =4l WE 0 Sure wesle] 98,

AEER 20139 6 1

<¥ 313> A4 bHAAE
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(4) =A 24 H|A
dFrlE vy B A" TR ARS sk AR e =3u olE FelA
SSA iul ZA AR g Aaeilar, e rdd whRdl wE w3k Al AEE HE
= %0 SFARAE sdstqdh

{o

7o) BatA Ao A% 249 WA Eu, £9 ol FER g An WA A £
Al AHHE HTFE7)7h ol ek, AgLee) Fxe] AR vl ARy dEAR
P A 71 P A Agn Bshl Zde 22 FuE AAE P,

GFvlE ALt HEA HEE vigtsiit.

<9 314> dFvlE 24HA)
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. AdY 2UYA So|HYT FAAAH

ALY sfolBy = AAEE Ho|RY Efio] V]E9 Ay g Mo 2R A
TEEA X A deld SRR HddS WA A Aol ThssteS d

doltt. wkebA ol#d e 7HAY] f& eE wETHoR sfolHyE FXA

Jato] A ALk

(1) =AM W §2-6 Aoz g A
(7h) el x -2 7]
71&0] g plolnd E#O] AL FE-5 CNG dzlo] ALew wA7|7F @59,

4
Zol MATE B0 4G AL Folt o] Hglow, A7 et Bol AR
6

Z1Ee WHHATAL, 35 dE T WYY AFo R JNEFOoRM A WS v

FE #
ukx} &4 30,000kg
w3} 3= 20,000kg
AR 8m2
7] WE 1.2kg/m’

710]H] 8.59 : 1
vk A& 1.056m

WA A A7 25s
wiee] Hol =9 8% 145.8 kW
HZ F A AE AR g5 49.47 kW
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OF 35 157 v mE &% AlEdold Ayoltt
<E 311> 1EFY wMe mE AR §3F AEHeA A
% AT HALET A Ry~ AT
= | ARl | AR Z?Sn?hT yo?lfn?h—]‘_ L[;W%t—ﬂ%k E’_;H/T 73] [s] %i;k%iL%k
1 13,700 | 1027.7 50.2 47.99 31.96 29 115.20
2 6,000 | 345.4 50.2 4543 14.66 29 118.19
3 11,000 | 834.2 50.2 A7.48 25.90 29 115.78
A 30,700 | 2,337.3 47.29 72.52 87.00 116.02
U %= A5 AaF 9dsh w Xl w2 3 AlEgo|d Aot}
<E 312> BFA AR HHE =Ml wE AR g% ABd ol A
A A= A1z HAYEE BAEE AREF el Bd AR
T | [m] [s] [km/h] [km/h] [kWh] RE A7Hs] (kW]
1 2,040 | 154.36 79.80 A47.62 6.73 29 193.27
2 | 1,290 | 128.72 60.00 36.08 4.33 29 156.23
3 571 85.15 50.20 24.13 2.45 29 156.94
4 439 75.70 50.20 20.88 2.15 29 165.88
5 | 4560 | 144.92 60.00 38.75 4.91 29 152.60
6 791 | 100.94 50.20 28.21 2.94 29 147.25
7 615 88.32 50.20 25.07 2.55 29 154.58
8 | 2250 | 163.74 79.80 49.47 7.19 29 205.35
9 | 2870 | 191.70 79.80 53.90 8.54 29 189.02
10 588 86.39 50.20 24.51 2.49 29 155.98
11 806 | 102.02 50.20 28.44 2.98 29 146.73
12 | 1,690 | 152.72 60.00 39.83 5.20 29 151.20
13 | 1,290 | 128.72 60.00 36.08 4.33 29 156.23
14 | 2,040 | 154.36 79.80 A47.62 6.73 29 193.27
Al | 18,840 | 1,757.76 38.59 63.52 406.00 169.17
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_ 79% of 28+21% of 32
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ol A& ¥V AZH v 2.
— 1 1 2
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Aerodynamic Force
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Bo=puW
=0.015 < 26000
= 390[kg/]
=3822[M]

(th T A @ FALE

THA G2 Aol BAatel e2= Zol wEhbA AR EH = Aol drh

TR

<29 318> Aol A
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flo
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ol
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2o ME gow i F Atk webd Aol velrbad sk $ae vy
Foz AF 3 Fol AV A4§

F= W(&cos@ + I;:imﬁ)
= Wacost + Whsind)

AN Wacost= +A, Whsingt= FHAZEIT ash bt 22te] vl WE A

L 0%%
vehdth 2] Yol TEES AR £ Wakelng b wE sgHt 27w
ety wpEbA ofef A3} o] Htf

F.= Wsing

L)

— e -1t
Wsin(tan 100

o714 it AN ZAEE TR (W) E BASFRE W) X7} Hol, ofAWE 1000.% 3

9 9 Eolk 7t S NS Svlgth mepd FuEe] B BAtEs—tan o o

HA} ok 2 F2S 26,000 [kgf] o) =&, AAMZte] wreba ohen e FujAEE s

<3 314> vlolng E Fuj Lo wE Sy AEdE =

o 1 AL

Tl & (%] 0 2 4 6 8 10 12 14 16 18 20 22

THiEkef] | O 520 | 1039 | 1557 | 2073 | 2587 | 3098 | 3605 | 4108 | 4606 | 5099 | 5586

THIEKN] [ O 5.09 | 1018 | 15.26 | 20.32 | 25.35 | 30.36 | 35.33 | 40.26 | 45.14 | 49.97 | 54.75
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olwf <71¢] Zlojn] wE Fede] TrketH, Ted 1imlo MY w FINIES veEhd
= 349 [Nm] & L4822, W5 rm]el ¥ & s}

Tractive ef fort =motor torque X gear ratio /r
Tractive effort7} 919 23} govz Fast HEO F5592 tha A3 2o}

Tractive ef fort “r
gear ratio

53300
= —-XU0.
8.59 0528

=3306.92[ V]

2 ol E33= 3306.92[N] o]Ato] wojof 3+ o 4= it}

motor torque =
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<G 315> F3 A AE AR
Components Quantity Remark
Inverter 3 2pcs of 1VPM, 1pcs of Generator Inverter
Generator 1 1FV5168
Drive Motor 1 PEM
DICO 1
Auxiliary Inverter 3 Additional 2 unit are under controlled by EVCU
Braking Resistor 1 For Heater application
Inverter DICO Box

HV Fuse Box For Generator  iVPM

—

Engine Room

- Engine w/ Generator
- Drive Motor

- Braking Resistor

24V Fuse Box

Auxiliary Inverter

HV Battery Pre-charge box
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Roof-Cant Rail

Side-Pillar

Rear-
End Panel

Under-Floor Under-Side Sill
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Si Fe Cu Mn Mg Cr Zn Ti
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o Shell 181 : 4—node finite strain shell
- Plasticity, Hyperelasticity, Large deflection, Large strain,

Viscoelasticity, Stress stiffening, etc.
- Degree of freedom — UX, UY, UZ, ROTX, ROTY, ROTZ

KL

| .
‘L.Jf i J
b Trianguiar Cpfion

inot recommended)

<71¥ 337> Shell 1819 54

A% Shell 181 24F o]&3to] 7|2 AAE 7|Fo2 F3des EdlS Syt
Q0 A7) ARZRANE FEl 70mmolste] QAaAvdA dlA ARt dF goR FEd
S gtk webs Aeet Ay A&y Judt R9¥yS 98 30mmoldtE AAS 2
a1 1 A3 200126709 AAE 235736709 245 zk= HE mdy dAS £ &
At o e volEE EF AR FERE 994 BEo o4 W HHY 5 YEhx
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Roof Frame

Roof Frame

Bracket

End Frame

(b) Body-2

ol Von—Mises Stress® Von—Mises & 7|50 AMEH &= SO s Wil Sl
=49 ZF ARG vEE oUAE YERY & Fteltk. Von—Mises Stressi= 2 (1) 3 o]

95" Von—Mises &5 7|54 2(2) 3 2}

Oom = \/0’2 + 032/ + UZ + 0,0, + 0,0, +o,0,+ 3(7’3”/ + 7'32/2 + TZT) (l)

(Ul _02)2 + (‘72 - ‘73)2 + (‘73 _‘71>2 = 2‘7;2/ (2)
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g = w71E
ooy A FdEPFE olat A A,
° ( BA5- 215MPa, €45 110MPa )
RS 10Hz o1 & 2.
AT 2w AL Ass diFoR dFu)E AT xR or ALy dFu

<HE 324> &FvgEe B4

A A4 =1 )
A Z 3 9l4H 751-1-‘_%[_7];:_
L (GPa) a8 (kg/m3) =R
AR 215
ob=m 70 0.33 2,780 %ﬂz o
\T

-

(2h) T2t B7ke #E2d "o ssxd
YEFZATAA gAS FA8ks, dFats, 3WAA, HEHs T, 1HAEF 57 Az
Aol FxaM e Fdsglon T FExd 9 sk 2
T 7 9 WE UEhiY Rx, Ry, Rz 7F 5439 3dS vepdch

FAsEA Y Body—19 F&Z2AL ek zp=o] XA HE=
ste SAS He T v duzdyd Fitel 8.02Tongl #3at

Q] o] 9.42Ton? #Xess A&t the 192 blolRnd ER 2 259

b

Ux, Uy, Uz, Rx, Rz = Fixed DOF

Ux, Uy, Uz, Rx, Rz = Fixed DOF

Uy. Uz, Rx, Rz = Fixed DOF

(a) Body-1 (b) Body-2

<2¥ 339> AT Al M=
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Uy, Uz, Rx, Rz = Fixed DOF Ux, Uy, Uz, Rx, Rz = Fixed DOF

/30 Ton
z

Ux=Fixed DOF

Uy. Uz, Rx, Rz = Fixed DOF

(a) Body-1 (b) Body-2

<19 340> h=skw Al s =

ol

Ux, Uy, Uz, Rx, Rz = Fixed DOF

0.75Ton Ux, Uy, Uz, Rx, Rz = Fixed DOF

Uy, Uz, Rx, Rz = Fixed DOF

Uy, Uz, Rx, Rz = Fixed DOF

(a) Body-1 (b) Body-2

<19 341> 3" A A=A A=A
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|
sote] FAEGT. S SAS He 7 e duZdYd F2el 4.08Tond EXstwd F
ol Ag= wiE g9 FF 0.75Tone &3ttt Body—29 %5342 Body—-13% Fd3st

E® Body—19 HEH o5 Al #5370 9

Ux, Uy, Uz, Rx, Rz = Fixed DOF
Ux, Uy, Uz, Rz = Fixed DOF

Uy. Uz, Rx, Rz = Fixed DOF
Uy, Uz, Rz = Fixed DOF

(a) Body-1 (b) Body-2

<y 342> WlEdete Al M= (Left)

Ux, Uy, Uz, Rx, Rz = Fixed DOF G75Ton Ux, Uy, Uz, Rz = Fixed DOF

Uy, Uz, Rx, Rz = Fixed DOF
Uy, Uz, Rz = Fixed DOF

(a) Body-1
<719 343> "l E"stEAl 84 %7 (Right)

© AFFET
IR Y Al FERAS FAsEY FERAE T FiloH s R o
A ookt the 9 wholRd Bl A p2Ee] aflEa A Al 7S s vehd

Ux, Uy, Uz, Rx, Rz = Fixed DOF Ux, Uy, Uz, Rx, Rz = Fixed DOF

Uy, Uz, Rx, Rz = Fixed DOF

Uy, Uz, Rx, Rz = Fixed DOF

(a) Body-1
<9 344> AfFHsF A




(n}) LA A}
O FA %
£ AFeA e vpolrg EHO FAgte FxdA Aie ot 2k Body—-19] 7
$ akge AYZd sHelA 200.44MPacl Hul Von—Mises Stress7} @A skolow

Body—22] A% 2] Ad=# < shiolA 265.37MPal Hu Von—Mises Stress7} A

sholth. A dFvlE 4EAd AT FREEQ 100MPakth F24ke S 4l

kit

LTI MAX : 200.44 MPa

< 345> Body-19 +#3tzA] Hd Von-Mises Stress 2 3}

<% 346> Body-12] 28t5 Al H ] Von-Mises Stress 9]
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¥ MAX : 265.37 MPa

<19 347> Body-29] #3352 HW Von-Mises Stress 23}

MAX : 26537 MPa

<19 348> Body-29] 2sts Al ) Von-Mises Stress 9 A
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}J:

@ A%z
B Aol e vlelRg ER ¢

=3t x4 dye= ey 2ok Body—19 74
$ Ao QdyEaQ)

shioll Al 435.63MPa®] #Htl Von—Mises Stress7} #A 3t3loH

Body—29] 72 2] Az #ql shiellA 377.94MPa®] #Ho Von—Mises Stress7h 24
ST A vy RAF KRl 215MPakth B ghE Eelskit

= jEY

e MAX : 43563 MPa

<9 349> Body-19] =352 Hdl Von-Mises Stress 23}

Al #Fdl Von-Mises Stress $1%]
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MAX : 377.94 MPa

13680 10000 20000 30000 FTi543
HEN coo T 15030 " 25000 T 35000 "

<19 351> Body-29 ¥4=3tsA Ho Von-Mises Stress 2 3}

<79 352> Body-29] ¢=3tsAl Ho Von-Mises Stress 9]
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® 3% AA}F
ATl A wpelrd EfO] 34 AA ke Fx3A A thed 2k Body-1
o g A A Z Y oA 166.78MPall Ho] Von—Mises Stress7} ¥4 31310
™ Body—29 7% 29 Av=Zed shtelA 232.34MPa?] Ht] Von—Mises Stress’}

whg STk AEE GRuE 4% FEAE 110MParth & ¢l salssr

I

e T MAX : 166.78 MPa

MAX : 166,78 MPa

<19 354> Body-19] 38 A Ask5Al Hdl Von-Mises Stress 9]#|

- 81 -



J. MAX : 232.34 MPa

<19 355> Body-29 33 A A3t5 A W Von-Mises Stress 23}

( . | | E

NI

<% 356> Body-2¢ 34d *|#A|3tsA] Hdl Von-Mises Stress 9%
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@ ¥Ed sts
= ATl UptE wolrd EfY] HIEY o TxEA A3 ded 2
Case—1(Left) 9] -9 Body—1& 2F2e] ¢-SHelA 86.19MPas] FHt Von—Mises Stress
7F WA sklom Body—2¢ S AW XY sHFElA 114.46MPal #Hul Von—Mises
Stress7F WA vk AA S A= Body—27F &FulE $4F FEAER] 110MPak.th

e sase

i
rlo

<9 357> Body-19 H|E"H3EA] Hdl Von-Mises Stress 23} (Left)

<19 358> Body-19] H|E"H3sA] F ) Von-Mises Stress 1% (Left)



! MAX : 114.46 MPa

<29 359> Body-29] H|E"H3EA]l Hd Von-Mises Stress 23} (Left)

( | {

T/

MAX : Ti4.46 MPa

<% 360> Body-29] wlEHssA] H] Von-Mises Stress $1A| (Left)

Case—2(Right) ¢ 4% Body—1<& =9 5wHoAl 98.90MPa®l FHtul Von—Mises
Stress7F WA 319109 ™  Body—2% Ao APz Y sholA 113.92MPa®l o
Von—Mises Stress7} WA it 248 7+ Body—27F ¢Fvuly £435F 5L

110MPakt} &2 39S &lskait.
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MAX : 98.90 MPa

<9 361> Body-19] HlEd3taAl Hd Von-Mises Stress 23 (Right)

-

MAX : 98901 MPa

Q@

<19 3.62> Body-19] BIEH3}5A Hd Von-Mises Stress 9% (Right)
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e MAX : 113.92 MPa

<19 363> Body-29] HlE"H35 Al Hdl Von-Mises Stress 23 (Right)

<Y 3.64> Body-29 HEH3TA HU Von-Mises Stress $1*] (Right)
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Aol A e upol

=

A

1ol Aol 712Q 10HZz0)

VFAFFEY AS 14.51Hz7F 248

w9

12

o
-

A7 Body-—1

1

Foleh. wet 12k v

5]

-
RN

}9ith Body—2

5]

°] 4% 10.53Hz7} 24
tod 7S

5]

2 %

Sk
k=]

o A% 17.41Hz7} A

bk,

S

16.14Hz7} Ay

o
F

9 4

AT 1t Bending natural frequency : 17.41 Hz

Body-2

(b)

(a) Body-1

“# Torsional natural frequency : 16.14 Hz

Body-2

(b)

(a) Body-1

<719 3.66> H
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=

E FxobgA H7E 338t A3 Von—Mises Stress+ Body—19] v|E#H3s}
o
o

F 90 DRAES AN AT SR BFuE EIFES WA o A%E

2R AR o A LEPS nekstel AN SAsktk Body—13 Body-2
2 dree) el Al Von-Mises Stress7t H5ASE FsT 0% ueks] 9
3 FAZE 20t0le] RFUE) BAS AW AZY FHe wAAS A8agon, v 19 ol

ol E Al BAAE Ag7t KEEgolth

<9 367> A BAA A8 [Body-11

<1¥ 3.68> AHA BAA A& [Body-2]
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w3k Ze 2y Frel A A SR e 2 29 fAe] dmm FA9] A B
AE sHalskainh
= e
::.. ] :

—W

g1
i

TTITIIT
HARRA ERRSIRARARERINRN ARARE)
Faiinnis

|

<9 369> TN AA WA A8
HAA A8 & FxHS F3 A3, 74852 4F Body—1e4 Hdl Von—Mises
Stress7} 90MPa©| Yel 110.44MPall &% 74 a3E YehliSith Body—-29 749
] Von—Mises Stress?} 102MPa7} YEb} 163.37MPa%l <8 74 @y vebsget os
IYE vlo|Rd EW W7} wE A 28 WIS veRIT

MAX : 200.44 MPa MAX : 90 MPa

(a) HAH (b) BRAE
<% 370> Body-1 B7Z A Fo] @& FH a5 &Hwst
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MAX : 265.37 MPa MAX : 102 MPa

(a) 74 (b) ®BAS
<" 371> Body-2 274 A Fol @& st 52w}

ol

MAX : 183 MPa

(a) B7AA (b) RS
< 372> Body-1 7 A Fo W& 453t 53t
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MAX : 175 MPa

(a) HAA (b) RAF
<79 373> Body-2 A A Fo & gFstsol S49¥s)

HAHAS AASte] ufo]lg E ApA 9] Tz Al S]] F
SHAA o] Fell FxEA L SHIIES WA e FASE, dEsts, 3HAA S st
3 =9k &4 A3 Ao Von—Mises §8°] Body-19 2% 4% A &34
T Al BEAF 183MPa, 3dAA = £4F 74MPa® $Eo] ughor
S FAsT Al RN 102MPa, 45eE Al ARl 175MPa, 334
1 89MPadl &&o] Yt JIS 149 S| FastAeSs At
g 282 volng EA 24 B o]F x4 AnE ehd

N

o

<3 325> FERAA HAY A3 3

Von—Mises Stress [ MPa |
g =23
Body—1 Body—2
TA 5T 90 (744 102 (&34
HEs 183 (5LA1H) 175 (A %)
334X 7484 89 (&4
H=3# (Left) 86.19 114.46
vl 59 (Right) 98.90 113.92
13 w8 2= 157%5 (Ho) 14.51 17.41
12 MEY R 34355 (He) 10.53 16.14
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<% 375> e xEod Ry, g2 9 g3
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(L) AWS A]2=Hl

o, 4B L H8AS] AWSY

o
= T S

(All Wheel Steering, AWS)o.% 1}

So]:

A 2AHeEx

o 4AWSe Ha3d g 7

Els

Fo] 4WS (Four Wheel Steering) 2l

g 753

45 4782 v

Ho

Jo

=71 =4,
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ol

o
o

e

o] oA A drt. = A

o] 12me]ujo]efof

tol &3S a4

S
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5
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Steering) W29 AHolt},

3]
FEOR AANAT ol Ak hyu e

=HlE R ALE STk Wi AR
Lo ico] EME S mpAH £ o]ElE Lyo]H &y io]ElHE
Fol 2% FUIARE A&t F MBEF surt A drTE AWSA
== 32 et

o) 2~
sgo] 458 5 9

<9 378> vhAaH EeolmlHel SEolH &ekmolt
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(2) A7FEA]

EAEE AR A AL9EA s FTets 8% 988 e AAEM F
A 2R S SAlO HEE ¢ S AAH ok sk AA|olth

Hpo| ek BRI WgokAte] Folabrh ol A ARSI BRE Y] witel A4

=42 d7pgA et ALy yEo] HAA|Y]  d7FA (Electronically Controlled  Air

Suspension, ECAS)7} A &5 =1 ol& Sa1d 9 3=9 a5 Wt Al A% Aus F

Ag7] 99l vlel Qoo BEATE Wolu AF A1E Lelw et Aol &
]_ 2~

Azl sald 9 shEFe daglel ¢4

ECASAI2]IS] B3 B2 3ol 7|8 3 23l webd 847 29435 248}

Aol Frgt AdeelM 2k 24 3 d¥ (Kneeling) 71s

7hH 15
SHAMANES 4835190 Tire Envelope RAHS &8st B #3522 7HA2 2
HA7MgA] A oW ED EAN TS ARSI

<1¥ 381> Axle 1 % Tire Envelope =€
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boe angle change camber angle change
(1] k== rembrene=r) - e e
== ==
= l
t_ ! :
-
I |
e W e -] " | oo
caster angle change longitudinal displacemant
“EE ] = ——
F o -
i E
_." - "mll =.“ u-. "h-;!ﬂ“
rol | stiffness rol | stear
<19 382> Axle 1 AW EY EAAFAE
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) 2%

3% BUATFOR 2% BEHEAERE vAge] BE Aol B BEHE Fao
2P FYAAT. T ZEE) B2 A4S A 2,500mmE WHaA] e B n)
238 AAUA Stk 283 Tire Envelope 293E #83fo] e »Fe 2442 o
AHgA Ao s S-S AR

2

2 Tire Envelope

—_— - — g
ol genl
Eo{ b
Fa $oul
L 3.
toe angle change camber angle change
Eom— —p— =
£ £ oo
i |
i f
] 2
I § i
longitudinal displacement roll moment
(=TS
)
£
|
2
g
roll steer

<19 3.84> Axle

2

H

2 AW E¢]

J|m
oX,
oX,

olr
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(th) 3=

3% ©dEe] wel Selo]BARLET} %
FUsA = wEFH WE AE A9l 2,500mmE
w

S ES

A& eols AW
Rkslr] Sle gsleek yaEe 2

-

st 233}

<19 385> Axle 3 A2=34A 2 Tire Envelope &

(2h) Efolo] & &

Elojoj gl #2 Aol stTa AASE Vee VIEoE o] wpAHEHo R s
Aeds dgetar wio e dAH o sl es Fe e T8 A
#wolm @y ielE tif-2 FHEA Etolof(tubeless tire) & AHESITE wvholRg EHS] A
T AGHAEE EololE Agsta 1 9= EFdN AREshs BFE ElolojE A&t

<¥ 326> E}o]o]

T A (1%) =, 38 (2, 3%)
Efo]o] 275/70R22.5—24PR 385/65R22.5—24PR
917 956.5mm 1072mm
Hdjsl5 3,150kg 5,000kg
Eap o] 22.5%8.25 22.5+11.75

(a) 275/70R22.5-24PR (b) 385/65R22.5-24PR

<% 3.86> 275/70R22.5-24PR¥} 385/65R22.5-24PR
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(2) Aol "l A=
(7h Al e
Hpo] Rt Eflo= Abgakg wsbdA AAVIE (2016 M) & wdste] A S

& Rk

<FE 327> AL TFA AA71E (20161 NG WEY)
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Az A% A M7 %
SRS
Zumnz (o] - pu | 91 350%eRIE o1 150092l
P A 5 6ulE RS
EXN)
.- A% 250 HE o] 1,500 2 v E
S o sur | Ol AEA Qoo 35
o OV | FRE] AR, AEA) 71
EAS GulE] - FEES | goA] 3,000 e ool Ax
oM i‘if—% 271 5347 AgE 3000 HE] o],
A kg sEeld 1,0008E ] ol
)
ZREAES Y 92 Bue
2~
-~ T | 2~wh | o AR Aol 5o R RE 400 vE
S o | s | swa | o, v Anve ewehe
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I =g ol AAnt} E7)
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PO (7Ha)

=010 KU A S
AUXILITY INDICATOR

HIE|(YBRIN S, T

DRL,PO,INDICATOR

SIDE MARKER

<" 390> A9 TR A ()
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(27}) LICENSE

HEAFZ| REFLECTOR
—~~

<Z¥ 391> Ao 77 A (5)

7] AL

— Hpo|ng Edl Ak
AR Sk 24V
- MY 20W

- FA 0.512kg

- volng £ 335
b A 24V
20149 35W

- A 1.17kg
i — DRL, PO, Indicator lamp,
i - Auxiliary indicator,
le \\ s
PN \\ X \\ - REAR INDICATOR
’ g e (174e) 5ol 370 /1% =3
i “‘._‘_. -a.l.‘::;::-._____ . /\]_% ﬁ%}— 24V
1 \""\-...H""--__.z"; . ‘/J\_H];ﬁva_'ﬂ 43W
« “‘*m__:?_ - FA: 0.285kg
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71 A

- Wls

- AR Sk 24V
- aHdE 12W
- A 0.521kg

- TREAS

- FRONT POSITION LAMP:
b Agk 24V

. zwl2E 5W

- A1 0.078kg

- REAR POSITION LAMP:
AR 7Sk 24V

- 2H)HY 5W

- 5A: 0.081kg
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<& A%>

718 Aok

— Rear Indicator, Tail #3/Stop, Reverse
- TAIL/STOP LAMP:

- AR Sk 24V

- AHlAE 3W

- Al 0.24kg

- REVERSE LAMP:
- AR A 24V

- AHAY 2W

- FAI: 0.24kg

il

-

A
AR A9k 24V
- 2RE 0.5W

- 771 0.143kg

2L ol

— Reflector
- A 0.021kg
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"'_"".'_

<718 393> @Ao] W
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gt Aol AAE oA AR FY Q] ko] AA"S Agela, AR 3704 A
ol glom 2XATE 2] ghopx Toje] AHE AEA = AEF AE AAVF A
A5 o] ot B Eof A= A4 e A% FelEdA Bl WA s )

HAZA so EdstaL Qo] A T FAALE WAD 5 ok

243} 250 EoJAAEE DC Motors ©]&3F +5WA 02 Plug in sliding type©|th.
LA AL Door 154X ¢l Door Enginelt, o] I E Fo]& ) Door Enginel-+
TEFA, FEEA, ANEAR FAH 9len Panelt= Leaf9l Fefrel, U8 (Sealing)
& Az A A

=0 RH) SojeEn

O HE| = 2H ZURH)
HE®F

=0 SHRH) ——»

oS Ef =2l 21 (LH)

S0 S|(LH)

=04 21 IS WRHY

=0 = x| x|
EojE| =(2EH(LH)

<a¥ 394> EY% FL TAE

@ 4% AxY 20
Plug Sliding Doort: shtbe] Eeto]y sleje] os) AEHTh EolArge 2% Hojy
TR %] B FEF/) A A ABAG. 4 FolgT @A £E

o
2ol Wojgake-Ael e WA molg () (LH) ¢ =ofeZ (%) (RH) < AHYA

Aol Lol 93] SAel SAoln] 7t EoleT (R £2 Wt £HolE WolY 5]
s WAAR Loldx(EA) Kol gol s Woly 943 AFHLh F, wolw 94

a8l AYA AolEe 2yt ddl = 9o Ao glon o] ZydS ROLLER
WAGON o]gta F2t}, wWold 394 (RH) 919 287} 247%9 Guiding¥? #2od &
ol #, Z = dMAA} FHFst S kEo g AT
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UL EX]
l 2o

Guiding

M Aol @

=0

=g
(Roller Wagon)

<y 395> Zof oA FAFE

Aol Hlg A Al BES 5 i FAR EolAsagel Ade] i 4

o 9l AF oW AelME F2ol Zhssith HAdES $2A7IY Door Enginel

<19 396> Eo] v AE
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(mh) Y=
A3 2kl Pubax= Body—1 : 28,000kcal/h, Body—2 : 25,000kcal/h o2 *
53,000 Kcal/hro] g2 717t}

< E 3.97> WA

D 7% Ao}
W A9 )R Ao T E9) ek
<3 3.29> 7| EALSS
T &
A ATELE 265, AUEE 60%
Al =4
9] ATEE 3Bk, AUFE 656%
Body—1 : 28,000 kcal/hr per a unit
W 85 e g Body—2 : 25,000 kcal/hr per a unit
Total : 53,000 kcal/hr per a unit
A ARk DC 24V £5%
AR el R—-134a
=oF OF 225kg® 2, per a unit
AFo] = 2971 x 1970 x 233mm
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@ T4
A 2AEE Body—13 Body—2¢ F3 Ao 28,000Kcal, 25,000Kcal®] L8 I
7F AAEo] glom HER AXE AF77F FeEHol WHlE S8 xR AT
Yol s S48 & AR E Thsstd 7] 759 AL, ALY 7AWl ETE
&= WS web §%7] (Condenser) & KU
e 55718 AXNHA Ao 39 vt
H2 owEst 5718 W Wvle Adx7] (Filter
2S5 de] A8 H (Expansion Valve) o
Hujzich, 38R = dd@3s Fall A, 19 AAGHE AL, Age AAYE HE
Z 3lo], WS Z9sl7] 49 AHE 7] (Evaporator) o] Bt Sy siadain g1
Bl U2 A, Ak AAEE A2, At VAR SHsldA F99 3VIEFYH de &

FHOoEA F9 F7IE YAIH Euizks 2] 7] (Accumulator) & Z1AIHAL <A E]

O{N
33
m{m
H>
m{n
3
L
2
mln

o QuiE Felstel E/UE A Quisk Bolzke AE wARh olgAl sel A
st /\]'O]:;LO] :[L}\é]%]:]’ O]U;H, %"%7]3] vg‘o‘:]ﬂ]- E=E HHIﬂ—/\]—O]oﬂ “/O]— x1 /\_14;(]2 /\4;(] 01—01
SE7)e] o)y Wl ek o A AHo] FAFER sto] YNAAL REFE 5S A
HE &7
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dl

o1 =
2] %

7] (Compressor) &

o) =
H

o 9+=7](Compressor)

A

AE AV RHE
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H

3o

&

o 5%7] 7Y (Condenser Coil)

—

Hin

)
=
E

"|_

o] Wiz 4
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°
&3
oo

&

3
I

57 =

%o
&

S

A

= DC 24V

327171

[e)

>

o

7] ®¥ (Condenser Motor)
$=%7] 7Y (Condenser Coil) W2 dnj

=

o

>

[e)

O

IRARE

9|

=
=

7] 74 (Evaporator Coil)

wl
=

No

o

ol

oy

ofiy

A ST

N
.

Z4+7] 3 (Evaporator Fan)

7] #M(Evaporator Fan)

=4}
o =

e}

ol

W
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ol

Ho

o] HE7|=

<

5] 2+ DC 24V A

7] E¥ (Evaporator Motor)
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2 AMgsle] g2 vty g 88 L
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34 ZH] LED
78 e - 2% past dex | Ay
LED ) 300Ix 5700K g}
DC26V SE 9BA
Down Light 26 sWelst o] ¥ +355 (A

<E 331> AW TR £ % 74

No 59 TF A= T4 H] 1L
1 BODY 1 Aluminum A1050, t=2.0
2 COVER FRAME 1 Aluminum A6063S
3 LED MODULE 1 ASS'Y 24 LEDs(8S3P)
4 LED 36 Semiconductor LM561B(5700K) A AR
5 Diffuser 1 PMMA t=1.6 B0 Al
6 PH SCREW 4 MSWR M3+#8
7 Wire Bushing 1 Silicon @6/4t (73 =60)
8 FH SCREW 2 STS304 M3#10
9 Plug Connector 1 PBT MG610224 (KET)
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ok
ol
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36719) LED theeto 28 AL8s
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= 1670=Z
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Ny

<9 3.102> 29T =9

A H

Fo] 3702 mojo

5]

A7=

o, % 679 =6l SRl AHEE I

90
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483 A A4 AL oldish ol AR A FuZel 32l0) gk +

2T NES Hgsgnh

— mmm Iy T[]

fl ! “
\“

it [ ¥ ' Ty T 7T ‘
)| D] nu;u LD D T E
] ) w D [0 iu , L T [T T \,,j:,u‘, ‘ ‘

i}

<219 3.105> A Hl A =(284)

(v}) Stanchion Pole
A3 2139] Stanchion Poled =0kt X dlslo] BE S0 27 & 139 949 3}

o] P& AHAdg A F¥ % Stanchion Poled AA38}lth.

e

<219 3.106> Stanchion Pole
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4 9 qr

2 AR T vlo|ag T A
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A WES T 5 UES Sk volng =3 Ags A Y AxG THL ol

tlo

e 2UE e 5743 EA] A, CCTV

o

Aal

il

B BAsel 2L Do 2

Lot Cathe
Ansiog Auss Signal

ez (i --1'11‘ ) =
RN - { l} — ;::-_I:;:m cabiel
({|b UI* ‘ * ]) [ tiot e n e peociuct 2

BUTTON

e | | =)
"E:. PiANP f— i

| | - | .
A ‘ LCD DHEPLAYS
|

CAN -_l-
. OREER
_ PI% Controfir mm-
= = (=N
= ERR) l

Monitor & WVR

a—

| !
= = = - = =
I ? P P P ©P O
De/DC Con. L q'__ Inanoe yuny Camats
End Destination Sign t:l“l, Floal v camars

<a¥ 3107> WA AEE

vlol g 9 83} Aol A4% Y/HAVNCCTVEAL 71E AEA] AEE A
sEjolth, 71 ARG ASHE AXUS BEARE, AFNTE, oW theole 3

AA AR, A AFG) wgE o] 7

N
°
e
b
K
1o
=
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©
3l
i
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e J
o
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o,
i
o,
off o

o Passenger Information System Controller (PISC : W/ A] F3HA0]7])

-54EYY GAEYel Thsd FRAlZIE AMP BOARDE A4 EH
VTX BOARD: d4&9S 9%

- STB PWR BOARD+= 24VDCHA-S HH ¢

FAAZ WINDOWS7} AA]¥o] LCDEYEE S8 #3433 a4=59 7ts
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<717 3.108> PISC X Akzl

o PRE AMP (Zg i)
- AR o] S Q1% A S5 THoto] AT AG
St FAZA] wlo] 441

A =8 WY EdAR A

o] o]

(&)
(&)

W) e 411
i . 0
L sw (B ]-C ¢

0 DATE WEIGHT: kg

22
1)
(

®

0] 0]

<1¥ 3.109> Zg|ei

o Microphone (7}o] =)
H
fe]

43 AME AAgAow Teq

[H

o} 14

it

<79 3.110> wmfol=
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o DC/DC CONVERTER
- x| qize] DC24V+, DC24V— 9 98E& $lst DC/DC CONVERTER 2
el FFA71E DC24V FHd g 98 DC/DC CONVERTER 1tj
7} A&

¥ o SO-158-24

<29 3.111> DC/DC 7AH¥ ¥

o LCD DISPLAY (Wi LCD3A171)

- AW LCDEAZI= F8A7IE Sl AFd Fa 549 &yt FA

Gy T EESe AAY
- AF52Fe] - TCMS(Train Control Management System) oA &3 3}+=

|
-

e 4
Azel weh wHAR, Y, Y1 5L WA volng =3 2§

)

o

QxS FRGAbo] A

<29 3.112> AW LCD %A]7]
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o CCTVEUH
-CCTVEYE], Ay CCTVZHdgl, % CCTVZHdel7 ETHERNET HUB
£ Eoto] ddHo] low el AA¥E CCTVEYHe 2zt CCTVHH|
2ke] @iol & FEH L, AR7ls (NVR) S AlFshA o+

<71¥ 3.113> CCTV EUYH

o CCTV7hH e}
- 2bEFe] WS vl AW giEr 19, 74 Yy AdE vEsE AUk
2t 5o, A S v|F= ke 192 F 7oe CCTVZH 7}
A2

-IP7HEtEA g€ d S DC 12VEA EE° DC/DC CONVERTER7} & 2

<19 3.114> CCTV 74
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o ETHERNET HUB(c]51 43 B)
- CCTVEYHE S} CCTVAHHEHE Adstr] Sk oy ullsiHrt Z; J4el & 34
7F AR EH oyl BE Fdll BE JHEb I IPE JHHCEHA A4dE
-olgylE Be] o f PORTel| HFEE Adstd CCTVZHHIEe] dAo] 7t

Sn due HAW e

<I¥ 3.115> olydl FH

o CCTVS DC/DC CONVERTER
-CCTV ZHigtel CCTV EYHE $3F DC24V 19, DC12V &¥ DC/DC
CONVERTERZ} ZF 4ol & 3ui7F 2+

<z¥ 3.116> CCTV-& DC/DC CONVERTER
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NO. A& v T
1 Monitor and NVR Ass'y CCTV Monitor 1
2 Pre—amp Ass'y Pre Amplifier 1
3 Front sign Ass'y Front destination sign 1
A Passenger Information System Passenger Information System 1

Controller Ass'y Controller (PISC)
5 Passenger Information Display Ass'y LCD Display 1
6 Interior Camera Ass'y Saloon camera(SCAM) 6
7 Rear Camera Ass'y Rear camera(RCAM) 1
8 Microphone Ass'y Microphone 1

(*h) =314
Body—13 Body—-29 oJ# s & 3708 w3lElE dAst] Asde Ay 2% Ast
of thujatglom dx® s|g ejgte] s]¥ AMZ vpElste] Ay vH g E3lth

<19 3.117> 23|
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71 1% WA= tEA wolng
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o F5eES gt
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<19 3.121> =4 %

[}
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A wE F el ol5F + YES DAl FAw 27 AAHel glo] mBer)

A A o182 ¢ A=T wiE sl

<71¥ 3.122> Ao &

g AES o] A AAole] g Thsate] Al AHEFH 100mm (Etoloj+ A=) o] &F
of gAlojel] & 7Feotth AN 29K HESE st 24 Jhssith 5, 240
T aA HECR uAME sheste] B 1 A FERFOR dA hssith AEHel
fo] AP T2E AFS 8] 14 51, YA} w25 WAYAE 187 F5E

(@) A A%

A7 A9A]

L4
F AR 9 ¥ s & e ZUEZE AAEHA.

r_l

<y 3123> 14
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Hlo| ek Effoll= vpket A9A7F AREE S O, 7 29029 Ve v 2.

<3t 333> +H4

N

S
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B @
(1) 3AAF 29 (2) F2 Byol4
(3) CCTV ®UH 4) 2285 1 (d S 2H)
(5) E9AH I (18 9 48 BA%) (6) DNRA$]A]
(7) 3lE 2914 (8) ZHO]E 29X
9 m# 24 A9 (10) ooz =914
(1D 745 = (12) Bola A
(13) ey &

(7h) 3 8AlE =914
AAIES AT AR EA, Aol ud FF Aok F2 ARGET o] AYAE AL
ot Aol A Ho% e AJATVE VA FAFAA EEAUAE A7) ouA R
Hes skl Alede THshs 7] Aledoln, o] qlste] EiE ATeuA= F
A2 3o HE5 a3l

(th) 2 Beol=
Hlo|Bgk Edo] 31 Hyo]gE 44

9
ANA HHE D2t L2t F uzkA] kFgo g oty T F St F3F Byo]aE
KX
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A g e g A E R AR S0
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DNRA$ A=

A

=
3

A A9
CEC B E

H A9AE

9] &%

L 7 el A

@D Speed : A%
@ Battery SOC

@ Battery Voltage : F%Z wjgg] A
@ Battery Current : 5% Hlglg] A&HF
® 24V Voltage : Ao]g wE g A

® Engine RPM : <z RPM

@ DICO Mode : DICO =&
ECAS Level : ECAS o] A4 Arg)
© AC angle : 4% 73k

AUX MOTOR RPM : H % ¥ RPM

-AWS OIL : AWS =¥
-PS : er% *HO%’% R E

@ TEMP : z} &2 2% A
-ENG : <z

-DICO : DICO HEZ H#Y
- AIR @ oo} HEZ YA RFE
-AWS : AWSEE]

-BMS : % g g

@ PRESSURE : 7}

-Axlel @ 15 Bdo|l=A
- Axle2 @ 2% Hyo|l=a
- Axle3d @ 3% Hyo|lza
-ECAS : ECAS ¢¥

(v}) DNR2$ A
S ARA/FH/EH
O AR 22 % (DRIVE SWITCH)
DNR 2 €] %] o] A
7F AA AL

e Agg FED 98

L

@ =9 A9 X (NETURAL SWITCH)

DNRZ Ao A “N”
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® AWEE 24 kB (TEMP): ooz &H8A AREA7LE 39shs I 2%
s T kenEd 2 24 WeE 155 ~30%7H4] dAol T

@ 3+7] LED(YELLOW): Ww/87] A~ x5 37| (VENT) A8 A A%
W COOL LED(GREEN): W@w/37] ~9 A& 371 (COOL) A8 Al A&
® 743 WARN LED(RED): W@wlje] ¢t5 o] Al 3EA], w7} 29 ooy
A

S} o1y A A%

(1) @A 294
dpol gt Ede] ALGE V)% A0AES Aehle o 29AE ASSI Y 294
ol 715w ofolo] ZIE T, AL ONJOFF) AHE & 4 i LEDSO| v%
Ho] gl 290 AHgakltt

<% 33> @A 29x A9

35 29 44
SR, AR, 2T A, dol3) 5 ARE A
qa sy | 87 e 2V e 53 A o
A, AF NFS AL Mg B R AR 2970
W Aee 2o AHga,

P EE AR, FAAANGA, AsgA, 2FEA, F7EA,
T FUF 59 A2EE AV B o ARgE.

EVEE A9AE FE2d 44 A3 viEHe R
T2 YT £ gty F o] AfX= FMERE
AN TE FlolH, lJ 291 x sk Ash 2942 7F v
TAl AR Adofof gt

o] Rt WARE Fudl £ 45t AdHE 3
sojof g uf (of: HE3) AME 4 Qlth

EVEE A9

9B AFAN o 29942
MAE 294 | A% A7, m8 g se )

AQA7E AR EeE 458 4 oo

SRS A AlohilE g S AAIA S FAIA L

A S G g4 e el
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%5 294

A 0] 293

A} Ao EutolE
o] fzol= 3744 BT High, Drlve, LowiE
7} Stk

g7l # A | BV W ASAE R A Qe dAE @]
2914 ol TAste] Aol 3718 o= M=t

ZIRAeR Al AT glv Ans A 41

=8 H3Vls | ER S0l glon, At A @] ¥ 2L

2914 & Ay o] MES Aol A1E o) Alex 33

AEo]E E 2914

A4 BAZ Sldte] WEL ol 20| Ths}
o] A9AE FE W A5 LA ool &
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o LEES WES Hu Qolok Utk 2aHE >
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o] FE 293

FYE A 297

ZA A }_7@}/\]7]71 93 WEott
ARG ZUE | AL 29327 ARG AT B A Y%
294 £ A 5 Sle HEot

Aol = mle} 2

291

A ot Aol AAA AR

AEH O Aol
37) Aol oA @

Adls 2514

29A Ae] Weh A FFFol 45 2L A5
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2814
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o] 291A Aol A% 9L )
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T BIAl oH, 2RI g HE

USB 81}

JB

aeM | | sEmo

%4 JART |

S—

S LED

<719 3126> ElaulE AW Az 2@ Ao
o A|AHE Al
B - B B = B P R
-2 3w DT-202
-t 2 127mm (L) * 178mm (W) * 50mm (H)
-2 WA 3Ry
- F2AsE 1 DC 12V ~24V
- A wjA © USB
- A2 0 TXT/BIN
(5) WE} 22 9 VCUAR
(7h) VCU ¥ 1% 7FA]7]
O VCU
226+ 5
- LED _".i" 200 5= :
Vigs 1L} :';‘ -
o i M
! Y
2 = ol
_..‘.- ik

<79 3127> VCU =49
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VCUE vlo|Rd EdoA AAE
S CANEALS &t 13 Als s
2N
i

¥o] Slt}. wHpo| R

AES 7HA AL ek

g e

<3 3.36> VCU A+

VCU

153 x 226 x 43 mm

H8 (Hx W x D)
el 1.2 kg
IP RS 5% IP 67
d=g Ad 16 inputs / 16 outputs
& At 8~32V DC
CAN &4l 4 CAN Channels (CAN 2.0 A/B)

A9 Baud rate

50Kbits/s ~ 1Mbit/s (default 125 Kbits/s)

ZEAA

32-bit CPU Infineon TriCore 1796

Flash: 2 Mbytes
RAM: 2 Mbytes
Remanent memory: 128 Kbytes

<160mA (IdleA))
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@ 1F8H EYFE
7912 RFUEE Fato] 1A S I £ AEF F, 4719 CANEA AL AL
Stk
I 2016-06-28 Tue 13:24:36
lfiNSOIL PS Ali TWP
[,, e
-
<™ 3.129> unAA7A ZUH
<3E 337> 2AAA RUEHE 8 2EHI) A

[e]

13348 ZYH

=

[
i
el

o]

TFT 7inch LCD Display (15:9)

i

=

of

800 x 480 Pixels

HA (Hx WxD)

192 x 157 x 64,5 mm

A 1.682 kg
P RE 5F IP 67
T4 25 -30~65 ° C
2 A% 8~32V DC
CAN %41

4 CAN Channels (CAN 2.0 A/B)

A4 Baud rate

50Kbits/s ~ 1Mbit/s (default 125 Kbits/s)

=2 A MPC5121, 32 bits, 400 MHz
0] A <300mA (IdleA))

RAM : 256 Mbyt
W §3 0 Mbyte

Flash : 128 Mbyte
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o
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E Rl
e
ol
A
]
-]
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l,,..._.a_._ ] l &

<719 3.130> CODESYS %7] 3}

VCUSt AR HEE Codesys ZEIHS o]gght) nlo|Rd Efjo] FAu= A4EE9]
CAN Datas FAl810] ag 412 &4 AElS <al, CAN DataZ A3l aid XS Alojsi).
Hlo| ek Bl 9 CANEAl 11 AdelM= DIO, 29 Adelr= Tof Alo] A=), 3 AldofA]
= ECAS, AWS, 41 Adol|X+= EBS, DICO, BMS, 237|%4), X, PSU, DCUZ}F 914 woigitt,

Codesyst 6709 2o (IL, LD, FBD, SFC, ST, CFCO) & AMg-sto] T2 ei & 5= 9t}
TE Cofs} HjSzet STHOIE ARSIty 9] 3hde] AFEHE A7} ST o]

mrmm  2016-01-19 Tue 10:58:41

> \ AR
“ i'.-l -C-
ae 635V
ent 1 TEMP[C]

24
Englne Rpm 1739 rpm
silstel W Hybrid Mode

<79 3131> VCUA KX #ZA17](Fe2HI) stdA
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(® Main 3}

® DIO AHe) 3%
DIO 48] SheelA 8719 DIOS] 923 e F18 5 9tk SuejA dule] 167]9)
98 wx 28 AT FAT 5 Uk

@ BMS 3 3t
BMS AH el s agtaegle] dAl SOC, Mt AF, 724 BES &%, Fiso]l XA
doh w9k Z4zbe] Ay BEd 2Lk geld 4 gtk BMS7F Eul= Ai= Over
Voltage, Over Temperature, Under Voltage, Under Temperature, Charge Over
Current, Ground Fault, Discharge Over Current 5°| ow, A1 ATE B2 Al 3}

NS Stk

ECAS AHl 3deoA= 28k #7182 ECASHA Hul 2= CAN Data® #e1gd 4 9l
o} 2 74E9] o], Z&AE dA) ECAS R.E (Drive, High, Low Mode) $& ZA|sHY}

© EBS 4H 3td
EBS Hf stdelA= Beo|asde] Agk, Belola el 24249 2% Fel A= ¢
2 gt ABSS9} EBSell tdt s Fall wAlglo] FaA A et & 4 qlrt

SLC(AWSH|o1%A]) e 3hd

SLC 7] shdelX & Articulation® Zk%2 41 2 %5 BAIST} nlo|Rd Edfds F

o
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9] SLCRAZE 3RS EE A2kel BN AR
wok ohlet $94 AFo 2AHE 2, 35 AYHEAN RUHY HES Fi FEo
2 Al°) 7Fsste,

i}

o
=l
it
o,
g
flo
offt
o
)
[-'O
©
N
olr
_O|L
O

@ DOOR “¢Hf 3}
FEl st = npol o] e woll, 2, 3wl AAl o AHAGE, FelE 2
Z':

o] sk %1\14

T =2

N
olr
ftlo
Jot

@ DICO e st
DICO e stdelA& npold Egie] gatuolQl= 4719 Bz RE (45 HZ, 37
H57] BH, SoAH Y BE, AWS BH) S RPM#t &njdY, Bdr]e] 289 25 &
2 dolEE ®AISTh B3 DICOE Aol AdEolx o] =5 Asta 7] wEel
(Hol 1471) sidgdels DICOS] elz] =g glste] Bop A A4 5 Slch

© A7 e 3hd
M7 AdejshAclA= DPFSF SCRE w27, SOCH el et defA]= e £E5 3A|g.

PSU-DCU AH} 34
PSU-DCU3}IH A= DICONA #elstA] &= PSUS DCUQ AEjE &l & 4= Qlth
oo AREIS] RPMY} dH 7= 55 EQlsh 4= Sith

(L) viet=e]=H
D Ma
Hpol R B Apge] FHE = AVIRS WEEHAHRE VS A7 obdR £RA9
Aas #xE FAE FAE NAE F LCD A|Eez WAs . 18 o|nAE A%
sto] s k] el el BAEE 9] o] Joldt Aol Stk
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<9 3.132> =424 WE Z82H

o okdt guel A7 sbsete] SAAA nolwg B ApdEE = o A6
%

A7 0 fARST SOl A

@ A AFF

HEFZHAH = 10.40% ¢ YAEgo] A2 CANEA O 2 2y Ad o] Qi

<% 3133> WlEl FelAE mQl s

1o
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<3 338> gL S Y ARG

CPU AM3354,1GHZ DDR3 512MB
eMMC 4GB Storage TF Card Slot
10.4Inch , 1024x768Pixel
Brightness : 500nit .
LCD Contrast Ratio : 1200:1 Touch Resistive Touch
LifeTime : 50000hours
RS232 2 Channels RS485: 2 Channels
1 Channel ,
h Is.
A (Can change to 2 channels) SEY 8 Channels
LAN 1 Channel , 100M. Audio: Internal Speaker,3.5mm
Output/input Connector.
4 Channel USB
+
USB 2.0, 0TG, Can customized to WIFI/Z}VF%) Btk Optional
HOST or SLAVE
Buzzer Yes. Power Input 6~42V DC.
Fower 15W [ ~20" C ~ 70° C.
Consumption Temprature
Certification CE,Front Panel IP65 Weight 1560¢g
Operat 1) Android
sztzrj 2) Linux ( TI DVSDK) Dimension 975x220x33mm
J 3) Angstrom,Debian.
@ M &4
HEFSH A X = AT AzbE @587 SsiA GUI Z2a8E f4A o] 7hsdt
SES DEET R R )
QTE AFY Z2 g9l GUI T2 13 Jde] dy] 2Role 384 ZPE Ty YT
olth, MW § TL3 9y F we 2 WGUL T2 Adelw ALgEth w29 84}

EZgol A A5 AeEe] 20089 1€ells wm7lobel] QIFHUI o]F, 2012 8¢
AFE= 34} Digiadl 159Uk

&
[>
(NS
:‘:I
krt
rO
offl
i,
)
4

=)
flo
[
)
sltS
2

QT+ CH+5 T2 ARGSHAIRE fold, 1), C, 4, B
A Bzel e £ ZA S A Qs SQL dHolEHlol A M XML A, AdE #
g, &4 a=zA Z9E 94d #g APIE Al¥sit

QTE C++, QML 719 ©Zax ofZeslold Zadnae 20169 62 @4 44 W4
s 29

2 QT 5.7.0% QT 4.8.7°]t}. "write once, compile anywhere"s ¥Wsls I2A ZYE
o7, sk e PO tekst EPF o W) 7hest A FHS Ttk dE
3= F2 ZYE (Windows, Linux, OSX, Android, i0S 5)& 719 thF& xd3ic} 27
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o = GUI tolBg gz Al&st oy, HH 7]so] g Hof, T334 (IDE) ¥ U/l
T, A9 A9E 9 B S50 C++ Aol Fed 22k 715Ul XML, UEHT,
SVG, Animation, Container Class 55)= Al&3dh= At grolB g7} it

o QT ¥4 Ad =93
- Windows 10 64/32bit, Windows 8 64/32bit, Windows 7 64/32bit
- Linux — OpenSuSE 13.1 64bit, Red Hat Enterprise 6.5 64bit, Ubuntu
14.04 64bit &
-0SX 10.11 10.10, 10.9, 10.8
- Embedded Linux
- QNX 6.6.0
- Windows Embedded 7, Windows Phone 8.1(arm), Windows RT
-10S 6017
- Android API Level 16

ul i

obg 3HL QTIA A&sh= IDEZE £¢ QT Creator 3bdo|tt

SR AAY GUI AEBE o] 507 e FAFL C++ FEF Y

AxEOR Ag A gus vl B Adei

i)
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B ER B s 3w e

9 FHe C++ & A= oA ouE dHo=z E 3y A%l 3=

<ad 3135> 422 ofH 3hd

i
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(th) Node, 7+, tole= HE

D Node

Node¥ Hfo]| g Elo| X ofg] 7}A]

AZE=S Alstr] 9

2 317 miel AR VCUS CANEAS Saia &2 o] o] ),

!
i

Ty

<719 3.136> NODE =4

Bimsadal trarm CAN Network
CL+A0L [ C1-8152 C1-4154 C1-8105 CitaAIs? |
[T ] = | [Tha ]
L e 1]
Lt L 1|
B ] -
! = T —
e | | .Z"--“-"‘-‘-l-w s ] eoe ]
TYuy [ H ] Tens (=S
i ] H mam | L
s | = (e
T |-.. | : ———f - - !
B el I I ]
[ o | o L [ ]
L A L] |
Cl+a1Z1 CL+AL06 =i
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=

@ =, "ol ®

A ZH,

sk

bl AL

tho] o REE AAS

o]
=

Ay
T

<w 3138> = 9 tol
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_‘_.
4
rN
@
AC)
>

[

o,
B

)
o

FRuE g AA" A d, Agst gl 713 el AR wEE AL TS dGY B
7Festtt dats o], 71445 Aol AsAddTd dSAlEE AFY HES Foko] 4
o] AlaEle A Eshs AoR At nlolRg Efof] ARgsh= F1 viE g B9l A
Aeak g v e el R 2Eele Y wiE ot dEele Ee wiE el &
e 22k AA T =2 ouA AZUE $d A7)0l v 2 8% &7
ElgjE A&3sto] wiE Rt AR&ste] 10kmold 3 7hesith B 7hEg, |, $25°

4 Al =4S EdehA] ool Aot HiE S R3] WAATA 42 FEelM B

ol
L
o
rE
S
_OL
g
U ofw
2l
N
olr
oo
ol
°
N
2
[
rlr
)
kd
A
1:01'
A=)
N
2
A
R
Mo
=
i
it
\]
_>|~l_‘
2
N
o

Xl
5

BMS=HE Ad A5, gdes, v, 25, A, A /A A, Ay o=

9 so] U ergAelm NS FuF 5 Utk

(7h) wiE 2] Al=d XA st

BMS A9 24V AA A¥3 Key—On A% FAELH Key—0On Als+= 24VoelH, 2}
FA71eA Ao ® qlEEe] BMS7F On & & $loH BMSE o] Alae] fiiro] whebA]
Power—On %3+ Power—Off2 Aloj®th BMSE sie|g] 2o AHES 7Aste] wig g9 AL
S TAEok sttha At A9 Aol Relay_off_Request X35 $E3CE o] Ad
CANEAl wlAIA 9} H/WAIZ O] 27H4] S&5E Wi o® FE6tH, x&o] o] NS E FA5H 4
s} dA¥ AIFAE FAete] wjEHeH G Ao dde AV]A4o

o= Hol Stk o] wiE|g o] ArtEd ¢ dvkal dest A wiE o] A A4 Al
AT AAHAE 5 7 len, BMS AAHoE AdHAE 5

o
IS
o)
2
=
Ay
ACh

T
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o
ich
rlr
ich
jus
o
rfo
=
o
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Hu
>
B
ofjr
Y
e
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r
ol
-3
=
S

<3E 339> BMS H35 A|&H (4 BE)

BMS Ready . )
A7 A (aff—>onzA) Warning 1 Warnimp 2 Pauilt
Action 2de] ONFAE Aglzigdk
Pilgr 21
Action Method il R
SRS S (GND) A 15 A4
E T\']"l?: ﬁgrﬂmgf_".:ﬁ:zig
£ 74 sl
3 =3 -
& A Warning? <3
- g ¥
g4Aas ula Warning 28 7 —+
HET IR | 3¥=r s0c | i .
445 23 &4 71EMN)
T o B
Fez 43 -
AeE ¥a -
=0 -
sl
Warning? <8
Ground fault --.:rn_mg’_‘; .
42 =
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<3 340> BMS H3 Al2=" (T BE)

BMS Ready

A3 2H (off—>onZA) Warning 1 Warnng 2 Fault
FHzg e
Action 2ele] ONAE (Fault 2155
4
—_— . Pilor 415 .
Action Method DA A £4
z EiEly dlk EREA RIS

i
X
i

[
2.

gz *x
L ZAd [ 1 -
L AR _H;L;ECIHE
Varning 2% | Ak

1A 23 423 (50C -
73% 23 e [ i) -
SEE wa I 1 -
ez ¥ i L -

s0C i 1l -

Ground fault

SAA A GdEe] e AHAYS BTehs Wl el R AR #3118l BEAAE

JEgow nese] 14 £3(S00E e #4184 s A7-$d7]9 RPM

No. SOC ¥4 AR 3 AF (rpm) FART H] 2L
1 70% ~ 60% 1500 A% T4
2 60% ~ 50% 1610 Auk F4
3 50% o]3} 1700 & A

71E Aol M FAA §F(S0C) A WSS SOC 70%~50%% st o=, a9l +
AP (Series Hybrid System) ell4 @o] ARg-ah= 44 &7 (SOC) 71+
A, FAAE B wE Aghe] "olx= el el AFrt FUket] AT ole FA

2

A 2 ddE vde WAstel wiE Y FAMS} FEoR A 7AE

ol

2
o
ol
BN
ol
o

1%

70%~50% o7 A5k,
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A 3 (FA)F SOC 70%14 SOC 60%7HA= EVEER E2atn SOC 60%0]3ke]
e dRA-2R07]) Axglo] gttt gga FAF F3 RE9 Fakge] wet dA &%
(SO0 & dAsHA A = T Al dgs FAAGA A Axtste] T -
A7) 345 S 1500rpm ~ 1700rpmC. &2 7PASICH wpx|ulo g x|&g 37 e o] wha
of el F4# &F(S0C)°] 50%°lst7t ¥, v AM-Td7] JAEHES 1700rpm e =
Aoy g,

<3 342> SOC 50% olstell Al &2 =1 (F8 x31)

No. SoC ¥4 A A4 (rpm) Y 2= H] 3

1 70% ~ 60% 0 EVEE(F3)

2 60% ~ 70% TH &9 < 37) &9
3 60% ~ 50% 1500~1700(7h#) 7 Z4 BH &9 > ¥y 24
4 50% ~ 60% B &9 <7 &9
5 50% ©]st 1700 1% 4

(W) #iE g &FE00)E - gAd D7) F2he] wE =i F 3 ol E

= ‘.,{ R 1 N Rl TSR

. i [ 35.4~85.5 T / 20sec .
a = 42,1~42.2 T [ 19sec
E
i - |

AU " R M TR B I R R A PR S e i S M e m'4&n'u'a'.'dn'.éml‘_|

<9 3139> 1A &5 8 =4 HolH
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Cl fle Yew Surt Configuaton ook  liedow  Hels —
R N L) < Lo ] ot 0 00 90k B
e BE -~ R A -0 -0 26 SRS
¥ ”‘\,,/
5
d 7
Ef
i
2 nnn
! 1
o
4
Ed
i \-’\,\h—
i
i
H 46,4~46.5 T | 44sel
i
]
i
L
i
A58 13T 5 Z
FEa T
it

S

<2¥ 3.140> 23 & ¥ 24 doly

Sl #= Vew fot Confguston Tooh Window Help 8%
Dol e e nw 0 sl one Mo Wd TR,
L e B W N A~ 4 - 0 SR
o= W ey =
O vewh

CIm usmsrsoc ma om wE
dm e V]
Clm WAt (a8 i

ME a5 S

MRS BAT.CONILT MM Slebn. AST 500

4]
4
]
o
i =
gt
i . 47.5~47.6'C
i
5o 47 8~47.9'C [ 253
i M
E .

e : SR M P Mt B M RARAARAL RS SILRALARAE REREARAR AR A NS S0 RARAS AAULARSR LA L AL A AARSH M RARAS R AR U RARAR MARAAMON LA A M M NS
B0 S5 Ly
AT | UGS o {14}

e =

[T sssvass -
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T e ¥ew Jort Lonfgeutcn loch fndew ety -8
Ol g B Es ---'i'-'fm--q‘w.{ab,
2 hﬁlL‘-..i.!(HN b D & R -
-
E i
o ‘
§ 4
3
5 49.8~£9.9°C | 14sec 52.0~52.1'C { B3ec 49.8~49.9'C /[ ¢
Fa LS maa e el €
g E : \\JN/\..
i
5 :

u..hmm\a.mmmmmmm.&mmmmmmmmmm.&mmw&mwm.m“#

o
AT L OEIS -

<29 3.142> 43, 53F g&E ¥ =4 HelH

® 62k &5 = 2 HolH

qﬂkmwmmm'mm -Ex

T M
b L T R

50.1~50.2'C / 12 sec

B1 TR "R T M R PR P M T S R M R e S e R e
s

4 =

8

l

e iere LTI RR s Mo A PAT Gt et DS S RAT_50%

[Sror——

ma
12 0T

s
Ve sl ottt LYY — =t |

<19 3.143> 62 &5 3 27 dlo]H
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Ao) ea 200, ool 1E) & Aesto] 63 = Fa A, W xRN 2

T8t 2% Warning 1 274¢ Max 2% (53CH|qE, 10%0]3}) w]|vkS w359ttt Eo|Absh
07 A& 43] ¥o|F X&£AOZ 50T FF5 FA 8= AS goadd 4 Qi)
3.43> 63] AL T Al A3 1
2xH9 HuL: FAHILE
1 iy =) sl
T (HLa71%,0) ($AAT, sec) (0) -
12 45 3 27.6 ~ 42.2 19 42.1 ~ 42.2
22 =& T3 39.3 ~ 46.5 44 46.4 ~ 46.5
32k 4 =3 37.0 ~ 47.9 25 478 ~ 47.9
421 G4 3 44,0 ~ 52.1 6 52.0 ~ 52.1
5aF & T3 44.0 ~ 49.9 8 49.8~ 49.9
62 S 733 43.1 ~ 50.2 12 50.1 ~ 50.2
W F3 AA" 75 AE % seheE 4%
Hlo| Bk E3NS] =7 AJAEISY Q9 FAQAE FZ EEH, 7 QWE, HEAWE H <l
A=a-d7|7F glom, I3l o5 FAAo7 Aojstr] Yst #x¢l VCU, DICOZF 9t}

VCUE 3427 2&sks A8 5 ol dlo]Elsl sto] CANEAIS o]&3te] DICOC HolH
2 A$3th VCURRE 2 folgE E&) DICO= ZHzte] W EE Aojahar =7 A A

Ho] A FAS FEB Tzado] Hof YUtk ABT FAL AL WA UA L 29
of AYE Hol YA Fel F ok, FAAPS AN F AA 232 AN ey A
4 slet

(D AA 2 =9 &2

HA Zh F30 A Ase] AAE e Al wiAskl=A #1d ¥, 74 7)71E ke A



(d) 4 A

<9 3144> AA B2 29 #9
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L
19,
o,
m {
ps
of
£
o
il
rlr
e
au
ol
oly
N
o,
ol
@
b=t
7
of
>
>
faiedd
o
g
O
>
7
ey!
>
=5
@}
=
(@}
=

T2 eIty DICO7E 247+e] A =HE Fadh

C
o5 #elskal, VCUZF HolH ¥3& A3 desh=A el

1| 18FEE0ooh 8 iz} i 100.0 1864 | B ActiveSymbols
1| wEFnon s R P FF P PR PR FRFE 00,1 1854 RS
1 wFFsh s FD00000030 7500 0 1025 1515 St
1 wFEn s EVCUS DICO & 1.2 50
11407270 s Mein_CU 020300000000 0000 22,4 50
1 [wero0sech s FEFFFFFFOOFEFEFE 1004 1654
1 |weFasson 5 0000000 78008089 03,1 515
1 |wFsimin 5 FC000000 5 76 00 7D 1025 1615
1 |eFsmin s FCo00000 307500 1025 1615
1 wReREn s B DICO E sa7 3125 S
1 |0CFODADOR i EFGL E 50.1 3328 Project files B Project tems
114180710 s Main_BVS_Status 3 2008 520 ¢ - —1
1 ocFEsceEn s Teo1 Vel ] 541 3125 it i
1 wrceDoth s FEFFFRFEC TTFRRE £ 1864 Message Receivellessage Properties ¥
1 |wro0iEh s FFFFFFCFFRFEFFFE 1009 1653 |
1 |seF0roon 5 ATIOGL e .5 3328
1 |wFoiEn 5 DCU_Actual Motor A EXS 1854
@ | mEroER H » 100.1 1864 CAN-ID |
2| 1 oo s 10,1 1653 BE
@ 1 |1sFooson s ® 1020 1852
g e . an 65 3 BAT Corrent 2= 7.2 w8 = stended Yes
0| 1 14180713h 8 Ed 200.8 829 1sRTR No.
FE s 50FS00005000 70 0.5 1664 |
1 |1eFFosEDh s L 5.7 1554 1
1 |187Fo0EDh 5 1003 1554
1 |seEmFoen 5 s5.5 3330
1 |ocFooiosh 5 0.0 5320
1 |ocFoosoen s 5.2 3328
1 locFrzE2m s EVCU1 DICO 15 2814
1w s e 015 1554
1 |143m071n s Main_BAT_STATE & 2011 520
1 wFooezen s FOD IR F 1015 1685
| 1| seFooeocn s ATuGl ] 52,4 3328
| 1 |werrsrosh 5 bIco1 £Vl L 50,1 3305
1 |1 Fs00a 5 bIco2 BV L 50,1 3305
1 |weFsEosn 5 DICo3 Evey 0.3 3305
1 |1sFscom s DICO4 Evel s0.1 3305
1 wersR0sn s DICO7 el 5.1 3305
1| 1FEDFOD s == 23 5321
1 18Feanh s e ne EGR_Valve Positen =0.0% _ 102.1 1855
1 locFooash s ETct o1 18515
1 eF0sosh s Noe2 2.4 s34 -
€ £ Add. e Reset
. Bus  Name Connection QmtFulls Gptions BusLoad
E 1 5F Connection2 & PCANLight_USB_16@pcan_ush 0 [ 6iex | |

<Z1¥ 3.145> PCAN Explorerg ©]&3 CANAE EUYHF

7} CANHOlEE v Aald Qe TrEze meld S54s Hel ATk g
Explorerg Eao] 27ke] AR SelA ot dolESo] ZrEZe] we} guhev)

Name Re- ) Tc  |Important data DICO1_EVCU EVCU | Ox18FF8FO03 50 | Actual Torque Drive & Brake Condi-
(Transmitter) ceiver (HEX) [ms] (DICO) tions, Motor Speed, Torque Refer-
ence Value, Status...

EVCUT_DICO DICO | 0x0CFFaF. 10| Brake Pedal Position, Parking Brake DICO2_EVCU EVCU |Ox16FF8D03 | 50 |Stalus, Diagnostics, Current Hybrid
(EVCU) Swich, Stop Brake, DNR-Switch, (DICO) Mode, Emergency Shut off

Brake Pedal Position Priority, Key

St Aconal, Vehiclo Funstions, DICO3_EVCU EVCU |Ox16FFBEO3 | 50 |Stalus, Diagnostics, Feedback Val-

etc DICO

Time out and toggle bit Protection oico)

active -

DICO4_EVCU EVCU | Ox18FF8C03 50 |Drive System and Energy Source

EVCUZ_DICO DICO | 0x0CFF3EZ7 | 200 | Strategy Modes, Generator Refer- DGO} e S, Bl e
(EVCU) ence Power '
EVCU3_DICO DICO |DOxOCFF3D27 50 |External energy management (rg&o;)_Evcu EVCU | 0x1BFF9003 1000 gir:ep;itru;e\fv;;ih::;oé :r;vgﬂr?ézz &
EVCU)
E(,%&—D'CO Pisg HudorEsGar | 100 (Ciowsighes (el binecolin) DICO6_EVCU EVCU |Ox18FF9703 | 1000 | Temperatures of Inductances 1& 2,
EVCU5_DICO DICO [Ox18FF3827 | 200 | Siemens AUX Control (DIG0) Brake Reslstor
| €veuy -
MU_DICO BI60—GXGFFOFTE | 50| Baiiery TUGaP data DICO7_EVOU EVOU |Ox18FF8B03 | 50 |AUX Stalus, Diagnostic, Feedback
@) (DICO) Values

(a) DICO 42 ZT2EZE g~E (b) DICO $2 ZTREF g ~E
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END_IF
END_IF

IF (DicoHCurEngMode = TRUE) AND (bms.State.Current > -58) THEN
DicoHCurCnt := DicoHCurCnt + 1;
IF DicoHCurCnt >= 3 THEN
DicoHCurEngMode :=FALSE;
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21 &8 S (Certificate No.) : GMY-WJ-14-02

ASAE712 S M

(Certificate of Motor Vehicle Emission)

A | Y (Company Name) A () EX})(Representative)
(F)ezt eazs g, U
AR} 2> (Adress/Head Office) M EHH S (Tel)
= S HFA| BYT SAH A4 167 043-210-0935
At & 27 X| (Address/Plant) 3 S (Tel)
58 HFA BT SAH DSR4 167 043-210-0935
A& XA (Vehicle Specifications)
NEANPB(EY)| xzxmass) | Amys A5 MBoiE RIZpA}
(Model Name, | (vericle Type, Use) |(Engine Type)| (Category) | (Fuel Type) |  (Manufacturer)
Body Type)
T KM9ZGCZE F)SEIAA
EE-LIES (AlLh2luh) ISB6.7E6 HEss AR (T)TE;;
(HAE) = #3%
Ofl XIu7| 2 5 EE sz SAEY
(Engine (MaxiﬁnEJHn?a;ower) (Transmission (Gross “(curb %ﬂ‘tﬁ:‘l’;
Displacement) Type) Vehicle Weight) | Weight) P
6,690cc 280ps/2,100rpm 8= 25,995kg 19,495kg -
ol &7 A ghx|Ex| 22jg | AZ 0 Common Rail(&A £74), VGT, EGR
ol = (Emission Control Device) | #x{2|A|AH : DOC+DPF+SCR
2l =
A} B SAxE(Type of Variant) "$% 7|xH(Refer to the Opposite Page)"
Certifica
( tion 21&z=74(Conditions of Certification)
ltems) [ " ropojmzmEe, dsizol wat ZEAlEel Hulsiol AR Tl ciat 7B aElE Al stoiof
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(Keep thorough records pertaining to vehicle purchase in preparation for correction of defects
pursuant to Article 34 of Air Environment Preservation Act.)

2. ASAlEI A 2UBEEO| MM SE XIS 37| fI5td AFBAIe| HH|X|A ME § LR =X|E sH
ofo} B{ch
(Take necessary measures, for example providing maintenance instructions to vehicle owners, to
maintain whole functions of emission control devices.)

3. "tHo|gEEmy, Hssxo s Yske Zolle of elB5o| F 4 £ ASLICH
(This certification can be cancelled in case it corresponds to the provisions of Article 35 of Air
Environment Preservation Act.)

4. BIEIIAMEI|E ! BEA|5=(Emission Limits & Deterioration Factor)

ol

= co HC NOx NH;3 PM PN Mode
1.5 0.13 0.4 10 0.01 8x10" WHSC
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2 517|5(DF) 1.8 18 1.15 1.05 1.0 -
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(We hereby grant a certification pursuant to Para. 1, Article 32 of Air Environment Preservation
Act and Article 71 of its Enforcement Regulation.)
20164 18
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2 4 7 é‘}:,
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