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( SUMMARY )

The purpose of this research is to develop standard specification and safety
approval procedures for QCM (Automatic Battery Swapping Machine). Testing
procedures for approval of newly developed module for substituting system
Purpose & modules are also provided in this study. The outcome of this study is able to be
Contents utilized for the entire procurement process of battery swapping system for
electric buses. This will prevent the system from unexpected failures or/and
accidents of the systems by providing standard procedure for construction
supervision and scheduled safety inspections.

-Standard Specification Documents for Automatic Battery Swapping System (QCM)
and Mobile Charging System (MCS) for electric buses.
-Contingency Procedures for QCM

Results -Testing and Approving Technology for Modules and Parts of QCM
-Comprehensive Safety Management System
-Standard Draft for 180
-Stimulating diffusion of electric bus system in the market.
-Providing efficient procurement procedure of QCM for local authorities
Expected

-Providing contigency plan for unexpected failure and emergency of the system.
-More stable and safe operation of QCM through the inspection procedure and
test/approval procedures.

Contribution

. Battery , Specification
Keywords Charging system i Electric Buses CM
y ging sy Swapping System Documents Q
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(4) 7&Hl A=

(7hH QCM Frame
© 744 B AR

Square Pipe : X%(300x200x12t, 150x150x6t), Y=(300x200x12t)

LM GUIDE : X&(HSR45LB10UUC1+9310LT), Y&(HSR45LB3UUC1+5320LT)
RACK GEAR : 145-030-210 (M=3)

CABLEVEYOR : HSP0665-B150 300R

SERVO MOTOR : 5.5KW x 4P

o O O O O

O GEAR BOX : AE1552-025-52-P2
O SENSOR : PRDWL18-14DP

O STOPPER : 9120

@ A= 71+

O Z%/8% 0|52 HE2E 0S5t YO YES 01Q 3740 LaR

O ZH2Uols YTEE F& 0jof Fots A0 HFYR, AEM 2L YA 71E 42
Sfofofgs

O

del Az 2DE Az & W7|H GRYR|7F 2]
36)

O 23 Q0| AL AWl 1/7 04 (A3 M Y AHIIE 9)

O AdE B g2 U&7l 84E3Y 50% Oy (A= A27|=8 A17=2)
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(\}) Hoist Unit

o)

K

0

O FRAME : Channel 100x50x5/7.5t

- 9220

O WIRE DRUM

: (6x36) Fi8x2Falls

O WIRE ROPE

D i=1/66.72

O REDUCER

- 5.5KWx4P

O SERVO MOTOR

O COUPLING : GS10

O ROLLER GUIDE : ¢100x70

O FLANGE

@ A= 71+
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(%} Battery Clamp Unit

D T4 B A

O BASE PLATE : 1500x2060x121.5

O GEARED MOTOR : S91200GS-ECE (SPG)

O GEAR : HELICAL GEAR, WORM GEAR, SCREW GEAR
O CLAMP BLOCK

O SENSOR : PRDW12-4DN

O SHAFT

@ A= 71+

O Batteryg ¥ U= SHIOAM dE 2T Al Clamp?Zl 24| %2 /A + Us dHY

Z| 7 22| = O OFgf

O Battery= ZF= Clamp= Battery 328 ZAY £ QEE AMoh220| JL4k22 O/ot
O Clamp Blockt Battery?t T 42C2 Clamp |2 40| U5 okt

O BE|E H20|3 7|58 Z&E AMYSR MY

O Shaft, Pin 59| &2 2535t 7kMS 710 &t

O Clampe| Z4aF 2o 3152 H{E|2] 22| 78f 0|4

(2} Auto Gate Unit

O SIDE FRAME : 100x230x5550
O DOOR PANNEL : 55x2350x2560
O SHAFT : ¢30x2510

O TIMING BELT : S8M40400



O HYPONIC DRIVE : 0.4KW x 4P x 1/20

O

O

O o o o O O O

O

O

O

GUIDE ROLLER

GUIDE RAIL

@ A= 71+

("H Hoist Guide Unit

O T Y A

GUIDE PLATE - 12t x 1130L

PIN - ¢20 x 185L

A
!
r0|'

SPRING * SU43 x 50, SU43 x 100

BUSH - MB3030DU
LOCK WASHER : AW04
LOCK NUT : ANO4

BEARING

@ A= 7=

Guide Plated] HZAE0 = Pi

Guide Plated] 2¥stE2 st5E A2

Spring2 UHES 1Le{ot0] z|Of At
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boRbed
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S30| 3

FAE flell 2400 S=

20z
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(8h) Control Part

D T4 B A

O CONTROL PANEL

PLC MODULE : RSX20CP1484-1

MOTOR DRIVE : RD8V1180.001-2

AIRCON - SMA 2000

POWER SUPPLY @ CP M SNT 120W 24V 5A

MCCB : EZC100F 3100 (100A)

o o O O O O

EOCR : EOCR-SS5

@ A% 7z

O #47]9 2|4 B5532 SUE F2 1P43, 2982 FS IP55 0|4
-1 =

O A71Y2 ATHAE HRALALES 0850 42| (AL HZ U 2A37|

- 4002E 0|2f o 100 Olst
(o]

- 4002E ol g2 I 10= Olst

56)

AN

O HHZ 25802 47| & FRE M3 A ATH8Y
(

o —
ot 7| = 250%, &== 300%0|sf (&2 A[2f & AH7|= 61

(A QTP

T ° A

O BASE FRAME : 2095x1480 (A6061)
O BASE CORN : ¢80

O SENSOR : PRDW12-4DN, PRDWL12-8DN



O #FZI3L : GSF4-400

O GUIDE ROLLER : CAM FOLLOWER(CF20UU)
O LM GUIDE : HSR20RSSC1+180L

O SCREW JACK : TP183-5-MBD-TF-BMé60L

O SPRING : TORSION SPRING

@ Az 71+

O Base Frame2 HE{2] 3158 283 7Y £ UEE 477t gojof &

O QCM A|ARIQ| BHE{2| OF3f Al MRS OHYSHIZES Base Frame 4HO| B2{¥4l2 2

2|
BHSI T HE Al I I Z310| LHAMSHR| OF= 2 SoF &F

O HiHs SH AZRES 85 A8 A BEEHS &4 52 LEstl 840 ZHAME

|
[}
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O AYE 2| =7t 28 Al F&s| AHZ2E 0] Mo =7 gLojoF 2

O HA0| OHSH 288 Y510 AN LMSHE 2SI HER] HZ Al WA =&
2o tigt B §2 1250] A= 0of g

- Fo} B2 ¥l
) ARE AT AFEF ¥ I
' a — Ay A A g w
2 7] 42 F AEA A BT Ae o]
. o = 52 aeeel 2AE 24
v 52 e 8%

ro



O M& AlS A=

<E 3.10> A|ZAH=

& 341 PEES Agn) 8 Q1
1 n) o)z AZAL - @Y g 25% % =9 14
2 | ke AR Ao st AAH| sk 7k A9 1
X&E > Y& > QTP — A%=
3 rk 9 Yy | AR - QM FFAAEA o w2 7k Al 1
/&x] ol gﬂmla] Z]—O—]z 6£
X*L} Y= ¥ A9
X&3} QTP %3
B ) B =
4 7]?’7" é% x]_Et: X]—;‘(] }_%] E 7<ﬂ (?_—1)
QCM EgA g2 =9
5 A71 5 =9 ZE AN Al A EE 9 A4 AF (9E)
6 A7 A 7 475 AEPA A
7 AeA A Frah Aed 19
8 47 gw el Q18 AL A
O ABBAO 4H AR 42| M 2RAAY B v
- HiEY wE AHO|HE ASIAN F USAs Als HR| 4 2RA| fl2FArRE & 2lat
o ZRA|LH HUYYE 28
- A oo meEr B2 YHIS AFESHO Y
O 7t 3 QS O 85t ZRA|ARIO HQl A JEOM 2| Y22 Y
- ERALHEES AHOIE AR ASRE 57| feiM 7F 38AS 0| 8ot Y& Y
- ol ERAIARS BAE YES| QUR|st b TRl AR Zolo UE 5 EstES
e
O 7t 3 QS 0|85t ZZAIARO HQl Y HEOM 2| H2Z EhY
- 7} 3OI2 0|8310) TAYS AIAOR REAAH ASSY T2 el
- DY FR AHOM U By = HIER HYAF A|ZstY HE AEECl ZEY /=
QPR Al QUS| T 4 YEE



0

ilof

=
ol
—

—, o

o
2

10| =2

FAFILZ}

o

- AUTO GATE ASS'YS| ZAQ Mx| A| 4

- CONTROL PANNELZS

HY 0]

[o{oF 3101 2 &

o

M2
= A

8% 15 Z£HOlE A8H=[0

st

mr

2+ A

5

120] 8

%

CENES T

<
mjn
b
T
roll
ol
bl
X0
- =)
Nl

P}l
I
T
B4

x4

o

.

~F

=5

257 o

IH B2 ko

o

SfO{ OF

=
=

AMe d ot
?_l-I:IE :|'Z| LS

o
olJ

o-

oIl
T
T
oF
<
o
T
T
=l
oF

&4

X

o4

ol

Hojd W 2EA7r Z& ot

PN

St
=

Py

i

o

ZE0] %

9|

ol

i

<0

&4

o



Hh x84

Ko
<0
ofl

|.

<H 3.11>

o e
_ w Mu_ _H
% 4 EN
Nd X w < N
N_.o z:u J.,aao
4 :
—_ _
il ~ ~
wo e w8 w JuLJm
Iny = 13
s % G ¥
X o o
AO
< e 03
d | ExEme YTy
T m s RN T
= | 8 a|o A AP B
D R
© N dlo
Hr 4
2 < o | B
& 2 4 By %o
"R -

O 27|74t

<CE 312> Z7|ZA

= = —
X ) xr — = i<
H | TTRNTS ~
4z YN A o o
Ll — o
QW O or =
~a QT @ L =
~ o g R = O =
M| g H w I S ou o
L o T o of =
E = = W <
= © % . O
N
NR | om o o o o
AR S N N "_./M
me ~O ~O ~O ~O
x &
— = m =
o S Uy 5 o
LSy, g5 ¢ > 9 sy M
O zrix ~ X w % oD of W = o= s
1| Rl = — =< =< —
3T | Q ollgo T B! o qY < A._A ol
50 | oN|= N =y ~d o o 1O = o
70 | _uzuA & xr oN - 2 T oy B2 O R oX
O |xTo o mln_ o ihs N X0/ o ~d N .AOL(lx ihs
B [N RO Ol T X0 8 Ro T o _ R o< X0 aw
IS gy X7 D KO . N o | |’0 KO
O_u| 1 O_ulH_ (@) o 1 On_ | m_uln_H_ |
. Lo o o ofr or |
> > > o
) D ) > 5
i [ (S| x =
a a [ QO X u
41 & - AVn L1 T v
& w w o w O <
o o o x W a 5 >
R0 w o o T o A o
Sl e o T W oun X o o =
X — [m)] o = <<
= L w5 3 L = 3
o o o < O
= = = 5
= = =




- &ok 7}
(BEARING&GUIDE)
BATTERY FIXING — ]G4 vl 14 - BEARING & GUIDE
GUIDE ASS'Y - 79 2 g = A
9 7Y AL
- oA S
St HA
RACK GEAR (RACK&WORM GEAR) . - BACK LASH %4
& WORM GEAR — B A4A ) wpR = - A
- 74 % g
- &k AXN(YH- FLANGE)
- 749 9 g . - BEARING UNIT
BEARING UNIT ) 6704 i
d 7 AL LA
- oA S
FoF AHAA}
(RAIL BLOCK) _
o - RAIL BLOCK LA
— 9<(GUIDE RAIL) . ]
GUIDE RAIL M W o)z 671 - RAIL 714 A&
- A = == N
a7 - GUIDE RAIL x|
— oA
- %<k AXH(CABLEVEYOR)
CABLEVEYOR — <&, F59H(CABLE) 679 - CABLEVEYOR 4|
& CABLE - CABLEVEYOR #A#E9X = - CABLE A
- A3 g 15
- Sk Ax 3~6714
GREASE e = - GREASE
(GREASE CARTRIDGE) (BAFH ;
LUBRICATOR . CARTRIDGE 1A
— & 3l A ZH)
O 218 27|74
<H 3.13> 2 FI7|Z4At
AAYgE qA8 A A 2]
‘ ZAEET YF doly _ .
39l . Eg-eJAE T w3l
el Hx] ol gl
© A8 2 Ha
O A
- EEAAR ZH| Mz|7t R gL HO|2Y ZAMO| BER =EH ZF A
L "LV HASHH 2= 7| e st FA|RES SHOF & or2ie] ®
JB|AES S0 HYAYS MY




<E 3.14> CHECK LIST(Z=SA|A/EZ|AA

2017.

DATE

B°

ITEM NO.

ZHA~HE

4

i

sl

7

o]t

—~

e

Nl

J.UwO

Ho

71 7] &

|
=3
T
el
@
T
e
oy I i B —
R P B il Bl il Tl Tl B B
Pl | ¥ o | w ||| B ol | o | o | o o e
- 2} o | R | T ° R Ry
w | Blw|w|o|w| 9| CRE A I O g e
G2 T o o e T
or | or | or or %t- %wﬂ %ﬁ. S|
of | o | dr | o
o) | o
s oF —
o | Er it o o)
o) | = o : Q L = —
5lE || & il ) e Kl Cla
%0 | %o o = iy = o BT
co < E | 9| % 5 = =
Ny | BT w‘_ RE | RE | RO M JE < < ES 20 z
— gl | R A o) | K <
~ | E N = 2 BIZIEIYEIZE
e | E " |2 | %o o T e | T v | |5
al ry ~ < e pal
N %0 | KO | RO S E o o ri R e R
o X o | 2o | o W . iy = | B S
o | B w | W _ X X = 0 ey ~ w iy (S
R S R I Bl I R - R R I Bl T,
— ! " - I~ _ 0 0
= Tlslsz| 75|88 |7 AR
£ <0 M T JE ‘.W Ton X \_IVODy 03 ]Uy I3 _
|| o J R = » o =
dﬂ o) I d.ﬂ R “M_l xr W
Bl | ) C) T b i
| e o ) o o) o —
oy _ g = ‘Lv, o)
) oF i W !
ol .
= )
oo mﬂe o % w )
= G fia G e
) ) o B! v =~
= ¥ cy & i i
oy —_
B ®
@ &
= | =¥ e M| E
za_| AMn > 2 m W A wm W = | © @3 5 %
B g 5 2 [E2E (527 = | &
= o = D < »n & o &
~o X < O = < O < z =
O

=COMMENT

— 46 —



t

=

P=5 Al

mjn

o/
jjod

700

o

o0

2017.

DATE

ITEM NO.

ER P

A4r
d

i

to Ofzfel ®2f Zo| |22

°

of0{ OF

AF
al

<# 3.15> CHECK LIST(Z

‘.mo

Mo

71 71 4

El
-y
ity
w
@
ot
ﬂmO
Yl N
I o | ol | || = 5l
o W o B\ W| RO\ W R W | o
R | e|e|e e e ele J c
%= ,WM o o or |of |or |of | or | o |or | o | B o
T
o - —
T = 0 =
I~ Urm =) ﬂmw_: ‘O|L Uirﬁ . Hol
ol B o) - | o G
< | X | o) | o o o
A = | =& > Yo | |7 4 e
- X ol o I =l Y o 0
W R T lE x| N e E bl e T
S _ el X = Bl ~r | o
N~ | N £ K| %0 | gp || g | X ~T op I
B m | L | o | N Mo | = do 7o
W = O o8 | mo o | WP i <0 o i
o | N o | x ||z B2 %0 <K
e e = 2|2 |F T e | w
X o = ~ | o NE | = m |~ iy o
T g || e |T|T K o o |9
sl = (8|3 |® i ~ | =
- o~
o9 =R <0 =
e s —_ <
e ° %)
~ =) ﬂﬁ
oo g P m” = z =l ob
X2y <@ ) X Mo < ~
= | B e X ol o cd_u ol ) 1o
! X = ° X
B = ~
<
" T op W o

COMMENT

=3




-—

OH

A
(]

<E 3.16> CHECK LIST(Z3IA|&/E5A

2017.

DATE

A

mo
ozel

X

w_

NI

ITEM NO.

23A 28

4

il

il

XA

o

A A

o

N

:mo

Ho

71 71 ™

e
T
=
e
ol
ol
ﬂmo
g1l )
I o lele el = | o 5 5 o) 5
) W o ol o e ol e il iy o o o o o
w2l e A e | e | T
= WL o or | o |or | o | |or | T el el o e o
el
o
Jo o = i
eyl — = =T —_— N
| Sl | 0y o o )
_ o o ! oF W _1@ o i
o) ! S| = il = o
%0 i ; o | oF o o o w,t Toa | F o
f 0 o — g . 0| —
A = |= Bo Lw . Ao | i = Lﬂ S o
A v . .
A S N P R G - B kSRR TE  bei
=~ |X| = N RO = el DAY Mo | © | W
N 5 %A oF | 2| — | X7 Mo | = = o 1O ® | s =
Ry AE 0 o \..ﬁ_m Ho ° [ o o | &= X -~ o ﬁ.
A T I g Y S B % (ORI 2 | TR W
—_— T —_
Gl L = X %o aw WlL ;N B B % ) T | E M| =
) = ; —
G I N Il o T T -8 I i N D A
= 3 oo 9 -
o SEEEZECEES p| m | ™ = iy Tl E
2 o %o | M | = X o )
s 2 1% & |7 I
ﬂn-:wﬂ N £
s & — Lo 3
To° = iy ot AL =
@ | (o & % ol | B | & | ® | = | M
O L e
—_ ~ V MAJu J_ML W ™ Iy
Y ,.mu _IT ‘HAE X O#H X ML EO “mw.m ﬂt’ 1E|
o s ! Ho X & fivg = =
<
N = of = %o Jjo o o

= COMMENT

=4

Okl

ol
o



<HE 3.17> CHECK LIST(Z&A| &7 /55A1-27%)

& A XA A7 wiE e g 2AY BSSTE AL DATE 2017.
71 7] 3 FRA 2] ITEM NO. g 2 S
A E g & q 737 % g 399 A4 v 2
3 2 7=
ST gl S AAe deEelA AdEHS 750 Sob sl
A% AEsherh?
o] 3 =9 2] 515
4% e S/Well e]gF ApE-e] A&at Sot el
stk
2% 19 Al AUTO GATEQ] & 7o Sor 3ol
] AgetA 2F =7t
2 Y
A7 2 28] Al A5 Fale] A3t .
. et F1
B F2st=)?
2~H o] A B E o] &3
5 W o) & e]d W wiElE] o] e] kAl St shal
F2ek=v)?
o | MIEE A e A Al s FAEkE %<t el
=2} A Ao o3t o
Ao B Al E2k Al Lzoﬂ 13 AUTO GATE®?] Sor 3ol
s2to] AgstA olF AETR
=2 F d T AR uiEel st QTP
=3 & ZHo]d o g QhtE o] Flo] o] Fof =<2t &l
A =7}?
- COMMERT 72 P A3 g | W
Al "
Al & Ab
e




<HE 3.18> CHECK LIST(Z3IA|- 27 /ZH|E 2HA

2017.

DATE

7o

=

ITEM NO.

23A 28

4

]

mia}

X7

o

—~

Ay

Nl

:mo

Ho

71 71 ™

|
=3
=
W
!
KR
[ IR R R e e e - — — — — — = = = | = | =
o | od | o | od | ol | oF | o | o o/ o/ o | o) | o | ol | o | o) | o
I A = O O = A = = = =
Lo e o B o B e B o e e e G o B e B o B e G o7 B (o B B
= or | of | of | o | or | dr | odr | of el el or | of | of | o | o | o | of
Y
= 2
T T X = Tle e %
gl TH _ < . _
= |22 RIT % N ||
W | Wo | | RE )X | BT I - U
P I I e - I S I I o - ol B e T
N | zo | %o Mu o mwm <0 Hw ﬁﬂe o] Ho W x| ||| T | o
13 —
I I I e L I O B B B ol No | ¥ |z |
o ZT ZT Eo éo NI o mx m/# Eo ‘ml <0 Eo o < i~ o ] #
N — — >
R R D N - S R e N R R P T
Sy YT R | = e = B 2 - I T S
T R I R I - <IN BT A A IR s i}
<] o | 5| B TR | e | ™
WH mm o T S I I Ol G ol PMle | wm | w | T o
o | o | N e | T | W E g | T T | E R
~o o= m | = o
_%l X o EO
~
—_
= % % = = % % %
X X < < X X X <
oo N G0 T T N N N T
—_ Bo Bo o o Ho Bo o o
-
B — NI > =
= o oA - o
— N = %0 0 O m )
< w28 g | 2FEZC|EER | EE | & ®
. o % =
TEs | B | wZ E455 238% 242 =4 =
~ SO M O

=COMMENT




1-

O

O

3. WiEie] ek 7w g w2 2

7h A A dHbare

(1) A" As

"EGA| 7| A HIEIZ] 2 AAQYS] HIEIZ] mEY H7|MAS HiE] I
@ #& 89
B OAGAE “EGA A7 M2 e 22 e HEHE A/ WA gAHE e
Do) watel 2§ F
() A&
O AWMer BE 7249 80| M2 AO|Z Toj A#A7t 45
O AAMer 3Ol L1GO| 40|3t ZQOE A7t 45
A EMO W80 M2 HOSIAL L, 27| HAS FL b 920 g FO
LS9l 2|40 wt2tof 3
@) cl9lel Tlg 84
B RaAe] Z1&uA e AY mE BRdsita AzEs Age wEAe s o o
Ae AokAE AR Astoiof sjn, Aok Fol wFAre] 340 wejo} g

(6) AA W7

= AFFA L o] AolstAud BrI7E le 2 oEel AVl Hide B¢ Ad=EdH
Aol & A=A A wetoR 3

(6) =<

A, 84, 8F X 7|H =2 O|HE2E &

Z20|l= mmZ o5 E222 o



oo

mK

N

Nlo

F372] 100,000Km

AYE

Al
O

FHIEE &

—

<)

Zof| o

=
S

= 79
A

=
S

HHE] 2]

I.

Q50| 7|

[

i

olo
NJo

Zoj o

=
S

or
Hin

Sk

5}

CiEfol 9|1

ko)

8) H=E A9 A

sy

o|3
—

4 S0l 7|

oF
0
olo
<Jo

2

A A,

A

.I

z
(b

O 7|} AH|Z} DA

O

<
o4
ol
tjo
Hio

or

o]

MIAHE O

3,

oFl

R(E=E

o

Aol 2

£

BAL 0219 Atg Y

A

o B RE FES AA =)
O HAAP e H2APE X gt A= AH

-4

<
ol
Hio
11

=0
N

RO

ol

9) HiEE e A
O BSS W QTP 10 (BSSW QTPZt 107 Q1 F% HHE{2| = 1004)



(10) A=k B g

ASH
o o

Fof

5

A JEIOIM MSDEF 2 A

o

o0
<o
<+

ilof
N
nmr

110

oK

o
1o

w-

0

7
2

o0
700
T
mjn

of
X
X0

<0

140)

O AZOM HiEH

.

(12) 4

SHAZE AEM Lo B7[= A

Ao
1 d

o0

0|

_Zﬂ
oF
o
o0
)

=i
o

ol
N

olJ
%0

=i

Eil

il

tof

5

, A7 A0 A

o SHHZAE

5

= &gl BSSO| EAY

oy
=

O g5 HiH=

o0
=0
~d
|

<

(13) &

{d
1

15 O|Ho

=
=

SME Al

Nk

SET 38, THIY RAE4 o O

{d
41

Mo
NE

Ofu
_z_._u

Pl

|

_
1o

24

2| HA R

oF



(15) &4 2=

A= Ao oA SS&E= HiEH ”“91 ds0 st E§EEERH 249, Y7
100,000km Uiof| Zdst= oFAt0| Histo] S54F BH2

=
O BIREF 7|70] AL 20= LHE Ests 2U2R Bt

. AZ 5714
1) el
O Wieg nsy A7 2g viEy F& A7E AdUA LS E ARE3t= EV(Electric Vehicle)

o] &8 dUALFI)E AF =

2 Azx 574

b e # Ax 34

T

W84 PACK CODE 47, S5 -PACK CODE 5%

SUB PACK

17|z
SUB PACK E3 F4& ¥/N
PRA E3 Za VN
HW CABLE E3 FE&HY/N
CABLE B4 F& W/N

T A= YN

ANLET > Besistar 2 Relgy = Hall Curraat

HV CABLE

DATACF\BLE a1
s e o i i e e e e S e e i e o i RO, s e
TP S E A
% -

@ S T 2= /N @ BAR CODE 2= v/N
WEE] HEY-PACK CODE 55
“ M.B ID WRITING Al10 STORAGE

Q37|=
T MBID E& wN @ BH AT 2F= N COMPLETE

=

[CRCN O TR




(th e H Az AA

O #H A4

_ — =
< m 0
T T dr
=~ < o7
e mo or
-
w T
e (R =0
~T N = _
-~ j— 0
oy ) b X "
M- <0 iy
ﬁ_; X S
NH Mo M N
~ 2+ G B A 2+
Gy 5 7 o -
g o o T 8
B ) )
3 = i - S
0
23 T oW S = =
Gyl " K = ﬂ&v a8)
i o o - <] <
o 0 o 7K o
Z 5 ® o z
_ © X0 P~
| H < Nz N ]
n_mo
=0
~ ~
— ™~
N ls N
mjr £ T - m -
s <
10° T x B w m
= M i o S
T X + o 5
(i o T P
— L 0
T g < T -T2
07T [ | | W U |
=< =X
Pl Nk =B
> —




O A=A 7=

of

&

o

7]

i)
M

W Al B Pack Cased] o]&Eol4- 22l
Sub Pack Z# B Ads=d E23 g 89

- XY E23 g =9 ¥
M Bracket &=}

Bracket E23 3k 30kgf o]+
B Sub PacktHz E23 543
- (9 ) F Egua=
- 223 3k 30kef o
H EE YE o3 32l EIEASYd
- EE YE9 mlroR 9]

B Sub pack, Slave—BMS #®}z= 3kl

— Sub pack, Slave—BMS B'D$ BARCODEY#HHS
AR AR <l

H A2 B INLET BAR CODE %

PRAF-F — INLET &<l g5

B FEA = &
- %

fo
2

u-‘ {d
e
)

EXR

-
&

AR A o]

R

Ql
]

Ho
22

M rx ox o

A=
el 2
l;-: ]

=
=

)v
Hﬂrﬁ“‘

E
- A
— INLET : 50 k
Q1 — Resistor : 20 kgf o]
— Relay : 20 kgf ©]%—
— Hall Current : 20 kgf ©]%
— MSD : 20kgf o] , 30kgf °]%
W A3 W A o] B2 H)
HV CABLE %# — Sub Pack 25SQ, 50SQ H/V  Cable A A A&
1 Abe] 2 owbkek shol Al g Bz sko) Al

Al Cable®} 16P 22P 26P Master Cable A2 4

ol
= Egd=
[e]

A}

0
ks

i

Ho
22

2%

g3 ;&

£

o

i
f
Iu
=
N

H =N
JF}:}J\QJo}m
(o

=
I
[

SQ HV CABLE 23 g

—_
1:3.
YU
JL‘@
=N
=]
~ >
o 5
AN
_ =
24
iny
Jl

— B2 3k 20kef o)A

W A4 B F2170l8 JH

DATA CABLE — Slave BMS BD #Aela AZA A 408 2 03k
el

— Slave BMS B'D #Alo]& A4 Al etk
PIN &%&, = wAolf gl
B Sub Pack 41 Alo]E &
— Sub Pack 41 Alo]E AZA o
W A5 B Master BMS ¢HHAHE]
PRA/Master BMS — Master BMS B'D$} CABLE A2 ¥z o2

[e]

B Master BMS Bar Code %
W A6 M Sub Pack HV CABLE &9l
SP HV CABLE - E23 3k 30 kef

- (+)(~) w3 g

B SP 534 A7 AAEE 2l
W A3 W EE E=23 3 g9
TOPPING —E23 gk 30 kef

CASING W FoALe -z gl

9
mow A% 5

of

>m1;r P

o

Q2

Q3




ks

3

Dz

O HlEg = A

ﬁo
Jlo

X0

w
w
—_
X
—_
N
ﬁo
3 —
= X w
W Mm o@ _ bl =
TR N = 3 ~ — A
O frod] Yo 20 2 HA_I m_w 20
H % - B < < & m < 3 =
—_ Lo | =)
f 5elz 3| E S RPN T |« |
W: ﬂ.A X ,O| —_ Eo ~ l % io N = = % d —~ 1ﬂ N m
ixlp g2l E B g C51E s BLlE |2 ® % | &
Zaz 2 2 8 N | E ol T L TNy S5 |®
F|® 3| = ny BVC A7ﬂ7An_rw ]u&% Cog}ﬁ 2
N 2 o Q@ |= o X5 Rl I ™S B 100 0 !
A Lo - < < W N = 0 o X P = ot N r
H| H 3 M - N % | E o K| T | %o
+H 4+ — %r_u O T X = T S — ;oT ‘H_OI < O o o
0 s i ) - Sx |t P SR
= L SR 5T | P = o oy |
) =z 5 S| & o | o
| ow | X o T|T | S P2 | &
T o X | m 0 R Mm Ho < o
Mo | X , B Mo | W | W o O R
;A o 2|2 | F R i o
P I S TR R 1 o S o
R = 5 A — =i o =0
= O > = | 1 oI | B o o =~ — —
< W | = ko I i X %0 % W = x 2
L xE 35 Rl o %o R W o
< SIEE % = e AT == % T
% Mo =) p < %! " ar _
E'H ﬂ N % mwo = o >AL
H 5~ ) = NS z, o o
= i e = = g
o o = El <<
0 ﬂHL O
5 = .
0 o g 0
Mo o o M_AH_ o _WT Y
go i X BT T
3 ° = <0 o
— O T RO No I
= ) oy
Mo )
a X
S Mo

Ho

— 07 —



- TE7|E - o &2&F £5V O|Lj0|M F2fE A

Z

_|_

HZQt HO|E{E SOC100%, 65%,

5%015t] ZYAZt

Z7|2 10A T2

e A

Qo HE YT AH HHH
- ZHFY ZHH|O|AM £ 10~140A, 84 10~140A &

S7HAIZ|HA 7| ZZH|QF BMSOjA EFr2 I = 2T HE [O|EE H|W
- WYI|E - 5{82at £ 1A(0~75A), £ 4A(75~500A) O|LHOA Z2

@ Cell MY HIAT A7 Y

- 0.CV HHIOIM 7| =gH|2t BMSOAM 72 AHY HIOEE H|w

- TYI|Z ¢+ 15mV O|Uo ST A

@ 2= 3:5 A|3] Hitd
- g2 (25 £3°C) O|M 7[ZEH|2F BMSO|M = 2
M7|1Z : 51893t £ 5C oY SR A

2B E : CCCV BE
- CV UAHQY : 697.2 V(Y 4.15V 7|F)
- CV ZEXE : 4A (1/20 C-Rate)

1

- BR|A|ZF 147t
- AR A2 (20~25°C)
- WHINE M RA A 7IE OE

= Ho[HE Hu

<& 37> & A 8% =4

.|

I



YUY 2ol
B = 40A (0.5C-Rate)
HpE : CC 2E
ERINEIRR I
AHLE @ A2 (20~25C)
HE7|= @ A ZA ALY 7|E TS
<dd 38> W Al 8 4 1z
@ LY 2T AFYY
- IEH Y Y AT %
- W™ 7|=  Warning & Protection AFQF LHO|A Rt &0l
<E 3.19> Warning & Protection A}
Protection Level Warnl Warn2
. - - . C-Rate Limt 74
Action C-Rate Limit #| gt (01C per sec)
Acron Delay Delay
Detect | Release Action | Detect | Release Action
ym (Sec) (Sec)
Cell ocv | 415 41 6 418 6 0C
Voltage(CV) C
[Unit:V] ucv | 34 3.45 6 3.18 6 | 10zF
Pack OPV 697.2 688.8 6 702.24 6 0C
Voltage(PV) 0c
[Unit:V] UPV | 5712 579.6 6 534.24 6 10 %%
2k
Pack
Current(PC) OPC 160 158 05 180 5 0C
[Unit:A]




{OnCharger//O
nEBus)

UPC

-400

-390

0.5

-410

0.5

0C

Cell
Temperature
(CT)[Unit: C]
{OnCharger//O
nEBus}

OCT

53

48

10

0.5C

59

10

0C

UucT

0/
-17

5// -12

10

N/A //
0.5C

-5 //
-19

10

0C

State Of
Charge(SOC)
[Unit:%]

UusocC

15

16

1C

Can Error
with
Slave-BMS
(CES)[Unit:]

OCES

2
(RegM
sg)

Ground
Fault(GF)
[Unit:MQ]

UGF

0C
10 =%
At

T8 - Crmrmnbing

<AF 3.9> o3 AHAR 182

I 3105 I X

o

[H

12y




o|0] % (Aging) & =l

- 0.C.VdY Hsh &l
TY7|E  AYdet gE A
CAN ID¥ Z2t &9

o=

bjofy . H

ool =

Prgtin., iiksmaton 00 e -
i s R AT W CHSOEELCTI ST 4900
T o 630
@3z i
LB L -]
LT EER
ARSEE (KD BNDFE B0
BOAEE W0 g
WHIEE “
HOMNEG
WURES Nume
Capachy SL&T MR T ST
285 4 A, THP 2
PUDEE NN MRS " s
FALI AN W awey NADY MMCU. T PR P o ndu 1
e 0 I 141 oM bt aweaEnaE 1 R | T e 4 108 SEHY RN 4
P v are e o SO DOC GF G0 G UOT  UCTH ROG M 00w e L L & ¥ peR  Sne W5 L i i e S
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& 4 4l 1 AR i
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5 = I EEEEN = B = =R -
=N o o Lo i wezs N ‘it i T e Ty
i a0 ] i b % sees M I i v
&TE ETATE
£ ] ] (] o I 4 u L]
WAT_STATE
o0 Mode Enimsadt P TTR . ® Nwsdy Chimgs OO0 Mass Ehangsfil
E0-kkas Chuga, Cuneh fia [y Tiicidn, Chasging Ev_Mods
<aF 311> oo M = MY
(141802 (1418030t (el 41804, (el 41805 14180kt (141807t 041808, |f
E, £, £, £, £, £, Y, ‘
PASS, PASS, PASS, PASS. PASS., PASS. PASS.
oo oo oo oo oo oo oo
™ ™ T T T ™ T f
RC 3o gyl JgeE gE, LR
B EymA g0, REH 3, g 20 &5, 0 w3dE 2,
socH 29, YA, 2R . YEuE ‘

<13 3.12> CAN ID¥ 2} &9l
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(3) #e g #H +4
h ®EE o ZpRe] WA

PAMNEL TOP CASE MSD

COVER

BMU{Master)

PANEL TOP CASE

SUB PACK el

PRA CASE
HOUSING TOP

CLAMP

AIR DUCT BLOCK

CENTOR HOUSING

CORN BLOCK

Main Connector
(Inlet)

Air Duct

BOTTOM PROFILE



(th HEY B FF

il
ol

MSD
Relay LEV200 HOLE CURRENT

SENSOR

Main Connector

{Inlet)

Relay LEV100

@ HiE{2| 4 (Battery Cell) : H7|H OHZ|E 2etH O|HR| 2 HESIO ZYstHL:, 3t
St OHR|E M7|™ AR 2 HEers PR 24 AFdHA

@ H{E{Z| Z& (Battery Module) : '/%'% dZ2d A LEHHEM BLAHE SdliM=
228 dZE. ARY 2 ARAH 2 GE BiEE T9, 1252P 2 JdE

@ Sub Pack : 2749 EEZ 1A= Battery Package ©¢. Zt 2E0|= CMU(Slave)7}
T2E0f US

@ BMS(Battery Management System) : H{E{2] 2| ZHZR[A|0{Zfz|, HiE|Z] Weo ME
Mot 2FER AEF AHOStHM, a8XC= ARG & £+ UEE Y of 2=
42| FLd2 BMU(Master) 1712 CMU(Slave) 28 7= /44

® BMU(Master) : 28712 CMU(Slave)el FEE Sord HIE S HEE THoIH,
HOST efe] 418 H3ste &3]

® CMU(Slave) @ A ofgo]of 4(12S2P)=0f Ues XY, 4 WEAY, 2& 59
OIoIHE 71422 ZHE TSI BMU(Master)o| H&sh= H3

@ Relay LEV200: H{E{2|9] O|Q HE S A|Of3f= Z20]

MSD(Manual Service Disconnect) @ HHE|E] HAZAA| OE Zz|t9 H7|HQl zHES
ofH, Fuse(350A)& W&ot US

@ Main Connector * HiE{2| i} QTP Z50| Qr2F L= Fe|A| 7|4l #0|=0| Z32f
af &~ Q&= k-2 Connector 2 14

@ oY Z2o] o= (PRA) © BiE{Z] T L{O| HMETS A Olot= HZ|

@ H{E{e| W(Battery Pack) : HE{2{™ + BMS + PRA & &zl 44 ©9H



@) AF AF

(b ®E 2] #(Battery Pack)

O A+ (Spec)

[tem Description
2z Mer 630V (168S, 3.75V/Cell)
A 8= 80Ah (4P, 20Ah/Cell)
a 25 78Ah (19.5A/Cell)
Z|OH AMQ+ 697.2V (ZEHASA|HY, 4.15V/Cell)
571V (A F0A e, 3.4V/Cell, 25°C, 1C-Rate 7|&)
2 Ay 523)4.24v (M Z2|ZY, 3.18V/Cell,  25°C, 1C-Rate 7|
_ ~ Max. 252kW (Continues at 50%, 400A)
2o B &
Peak 352.8kW (10Sec at 50%, 560A)
2 24 HME Max. 160A, 25+3°C  (Recommend 1.5C, 120A)
BZ 24 dME Recommend 40A (0.5C, Above 0°C)
=2 25 0°C ~ 45°C
HiZ 25 -20°C ~ 55°C
Hi g -40°C ~ 60°C (Recommend 25+3°C)
EAl CAN 2.0B (250kbps)
=B Of 670Kg = 10Kg

33 CH2 ARYOl A2 X 8510l HiE2) L2 A
gk M SAY(SPEC)E HEst= d& AYE 7|
=(MEI)Z A25t0 ARgt A

Ol :1,896.5mm
- L4H]| : 1,404mm

- &0| 1 472mm




=]

pOLL
LFOL
7]
i
|
|
|
r |
|
|
|
|

o).
l 1602.5
QG.::-
(W) e E] A B3 (Battery SuboPack)
O A% (Spec)
[tem Module SuboPack
22 25 40Ah (12S 2P) 40Ah (12S 2P)
3 A 45V (3.75V / 12Cell) 90V (Module x 2)
a1y | 3085, BHENRATAL. 1008 (Module x 2
24 MY gg%\i3oc)(%2_~§—x|g@%+/3_15v, 72V (Module x 2)
QYA A E | 280A (7C, Continues) 280A (7C, Continuees)
=X H = | 80A (2C, Continues) 80A (2C, Continues)
Z-dtyenr |4 0C ~ 45C Z4d 1 0°C ~ 45°C
2 "3k 1 -20°C ~ 55°C B4 1 -20°C ~ 55°C
= -40°C ~ 60°C (Recommend | -40°C ~ 60°C (Recommend
=2E2=8H | )5ci3e0) 25°C+3°C)
I 198(W) x 174.1(D) x 260(H) ;‘93%‘(’&” x 1842(D)  «x
T ok 30Kg +5Kg




O 4

R 4
i |
(ch wE 2] A (Battery Cell)

O A+ (Spec)

Item Description
3 8F 20.0Ah
A ofH{A HE | 297 Wh/L
YT AR WE | 158 Wh/Kg
el < 475g
s dY 3.75V
ZIHALE Mo MY | 4.20V
ZAALE MY HY 3.00V
Y4 BE AT 10.0A (0.5C)
LHE g < 1.5mQ (Max, AC impedance at 1kHz)
=4 2 HY 0°C ~ 45°C (Recommend 25°C+3°C)
HH 2 HeY -20°C ~ 55°C (Recommend 25°C+3°C)
2o 2 HY -40°C ~ 60°C (Recommend 25°C+3°C)
Hit 5 HY Max 85%RH (Not condensing)
O 4

LENERTECH

HH' S PB58252172EGT !m,

= L Adbvanced Lithnm Battery

QT 000 £05




(2h) ¥iEl2] BMS(Battery Management System)

O BMSe| 14
- BMS+ Master/Slave 2 7432
- Master : A%, A7, 25 54, d# o] Ao, EVCU ¥ Quic Charger®} 54!

1 Hy

- Slave : AZ<, &5 T UE T, Mastero| Cell Data d%7]%

O AF(Spec)

[tem Description

A Y SE EHA OV ~ 5V +5mV
=2k 54 HY -30°C ~ 100°C

s =24 HYY -500A ~ 500A
WY =8 g9 oV~ 750V 5V
Z2ZF 2O B o 24V 13V

S2F 25 HY 020°C ~ 60°C

SOC Rz} HY +5% O|Y
OT2EE CAN2-0B Extended Data
Hessn 250kbps

IDEFY 29Bit Message ID
GIO|E{ &A1 27| Min.  200ms

@) A7 Tl
Oh e S BE Fo A

s wEle] e Lt Al2w

ole] #F AWAE At kol fof o ¢

oo A e g Ho] DamageE € v T4< 7IHA &+

)

e o) AHE BAS A, Wl L5 W9 U)(a225:3C)ll A ALgs)of g
TR AEA o] AT HAFEe] HeE HouA] gofok ¢

Y= wiEE ¥, RES &oll/MA A E

o o o O O O O

FAAZE E Y S AFESHA &S AS, AV 2] A diEE S 954172, viE g 9
SOCE HA 13 /25Yd sty 82l 3t



O wiE g Ho EA7F A o] 22he A7, A4 e g AlzAbedl A=Hgt

O wWHE ¢4 AR slol= B HFHYA(FAAF)S o3k e e A 2 AF
o2 A% dAoIY, &l s Aoz AATE Ade F

O ®ieEg #7 A" SATA CO2 =& A 35 EFE 43715 AMgsloF &

O gl AN, 548 7128 AXE += doy Fosjok 3

IHY Forelelwdl 8 2 ZhHSEl/
#HHAL Fo

o HEZ| TR D5t HEZ SFR0| G BEE 82
St A2 HIEE| SEW0| MMM PUE OHE B2

HIGH VOLTAGE INSIDE/DO NOT ATTEMPT
TO DISASSEMBLE OR REPAIR.

o Avoid contacting the batteries and fluld with eyes,
skin ar clothes, In the event of a spill, lush with
water and seek medical help immediately,

o Keep children away from this unit

o To avoid explosions ar fire which can result in
serious injury or death:

* Do NOT mmmere i water or allow condentation 10 octur
wathin the unit

* Do MOT touch wath wet hands

* D NOT expose to fire or open fame

* Do MOT strike or puncture the battery of its howsng

HrEd Hl

For Qualified High Voltage Technicians:

o Read the Service Manual before repairing or replacing
the battery or refer to manufacturer.

o Do not allow metal objects to contact or fall inside
the battery. Burns, shack. sparks, explosion or fire may

accur due to a sudden increase in internal pressure.

MWL D, SA] FSZAE P2A[7] HELDL
o 0| ®e 20] BF BEE F2H FTUAL
o U AMUE UF & U R Y EHMD BAE AH

CHE AFE & F2J0hAIT) BRI

CWE aS2 HED HE 3K

*EHE U IE B =F &7

« Z oE B g7

DHEY A|AR HE HH A X E
HES L e 2| HEA 2250 TS,

o MR BT = ols 25 B dE2 BSE 240, W2
e S48 B TaR oL AL, STAY Y2 oA
E7IE O Wi, 27, HE W R0 288 + foUh

o ATE HWEZ 2 I o2 §H2 @ 28 N olgE
R FA7] BRI

o A3 PN T AEA (FEEIRR)

F(EEEIES HIE SjEA| 0|02 40 DI RITES CRE 207

*WEE g U Ux 2R BX
o HEE2| 23 8 2|50 A BIEAM MUl
NHEY HE2 7| Y YHE TR
* www.pmgrow.cokr / biz_dev@pmgrow.cokr / 070-8767-7329

HV BATTERY RECYCLEING INFORMATION:
o TRANSPORT THIS BATTERY IN ACCORDANCE WITH
ALL APPLICABLE LAWS.
o FOR REPLACEMENT AND DISPOSAL INFORMATION,
BE SURE TO CONTACT YOUR ELECTRIC VEHICLE
DEALER OR PMGROW CORPORATION.
* PMGROW CORPORATION: C207, 40, Imi-ro (Pai-dongb53),
Urwang-si, Gyeonggi-Do, South Korea

* vk pngrow.cokrbiz_deqBpmgrew.coke/+82 070 8T6T 7329

(b HEE 9 A Tlel=
O HEyg +d
- WiEE Ho FA2 wiEe] H AGAY T 2Hdo® Sjok dtH, T AYES WA &
Aol viElE] A=A} 51'«] F WA stofof gt
- WiEE] ¥ 2R AA(Cell)d LETF FL(F, 0°Col )l AT AL X33t
- mebA, HiEE F S F2AA7E Holde BSSHelARE djof &k, F-5o] BSS7} of
A e oFoA sfjof & Agole Azl 9 stofok FF
O #iEg ¥
- HiE Y] REARFE A= AFA O Br1E B ARE GA FES 3 (AFEA Y
WAAFE IS 47 AA(Cell)o] ¢ Feizb Ha, AtelZe] wb&E 2 A9 A=A 9
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type-examination)g &

O EC typeo| FAZAIOIM HZYHE AATAM HEe| MA, HZ L S| B3t 7|2
S4(TCFIE ZHA510], ZOI7|B(Notified Body)dl EC HAIZALS AHsim, ZoI7|
(Notified Body}2 H3tde A% I W7I5L0f EC FAIZAF AEMES wa

O §&9l3|9 z|ZIM(Lift Directive 95/16/EC) 7H2 L A8 ¢
- 19958 wER= 4719 2, A= 2 AE

27| AMUFH 95/16/ECE SIAIZ. O FHES S%7| AW Lopr BN SYUAY
A=Y A EE F7MAEES HAStFLH, 19978 7€ 1¥EE EU 2= 3E=0
M AlEElD UF. DL A4 §47] UHEE & A 4718 W22 ot U
O, §47| Az Y AI7A| 23, AE, BEE5M 40 AHH 37|88 AT BEE
= HEH. 2EMANN AT O 577 2 M £EO| U
<E 384> fE22| MM AEst S27] F8 X BE
4% 2EQ
O AEEZ|
HI S E A H2| (oSSR 2| £
Lift Directive 247
95/16/EC oz
H—’_‘T—A‘I 4 [Earo) . .
Rupture Valve/One way restrictor(SE£4||3H%r%|)
A7 2

@ 59l AS

O EUoMOl 277 otx Itz 3|9 ®HE®™ (EU Directive @ 95/16/EC)

O ZH| & A Fedol| &k E(GPSC): YA = A3AH0A mafiE «d + UHL AE
= 2H 3 A F0| oisto] AHgE &ESH| /gt WES BAY
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Case 1 : Case 2 : Case 3 :
A71HR A F AF71AS 78 AF71de %
CE Marking CE Marking CE Marking
(Hd BEglE AF B9 (A B8 I AF 39
Self Declaration Voluntary Certification Mandatory Certification
7] AR A (%71 (Notified Body)oll 2| gk (1271 (Notified Body)oll 2]gt
RS e 7} Az A& (Examination) %13)
3 3 A
Manufizisztensf:fn:s:forms EU body performs Assessment EU body performs Assessment
(AAR7F AAVE oL A3) (FAAS1H AFHN (4 dS71% AFDB7
3 A
Manufacturers Technical File with Technical File(safety) or
EU Body Report TCF(EMC) with EU Body Report
- QA TleEA(EA) - gAY TleEA(EA)
- e ST BalA - Z1ETAEA(EMO)
- 7 S HaA
4 g d
EU Body Issues Certificate and EU Body Issues Certificate and
Approval Mark Approval Mark
+ Random Checks + Random Checks
- A 071% ASALH - #H < 07]4 ALY
- CEv}=E - CEvtaE
- *P—?—T&ﬂi deA A A - /‘}ff—%?/li P AP A
3 4
Manufacturer Issues Declaration Manufacturer Issues Declaration | |Manufacturer Issues Declaration of
of Confirmity(DoC) of Confirmity(DoC) Confirmity(DoC)
and Affixes CE Marking and Affixes CE Marking and Affixes CE Marking
- A4 7) DoCE 2 - AAtA7E DoCE E 3 - AAEA7E DoCE 2y
- CE Marking A&l #2} - CE Marking A&l #3 - CE Marking A|Zol 2t
5371 % 837 & USHE 2344

<d™ 357> fH(EY)Y 5

ORIEE

O 0O=9 ZFA2= 0=7/47|=A~2l(AS
Engineers)?t |43t ASME A17 442

St1 g

Society of Mechanical

The American
3 gHEes a2

27| M HA Y A
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O 7 7 9 Al YRE2 ASME A17 FHES 32 AYsto] UM £37I124 ¥ A3 HE
g 2831 US
O 3] 77| %M B3 YL ASME A7 codeZ FYEAS
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HoM Al 2YH
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Al & AAF LS T F

ARHAHEH E|AE(Engineering Test)

HE FAE

o3 HAE(Type Test)

s HAE S2|47 9 E|AE (Maintenance and Testing)
QLA (O] )4 AHA t I ti

24 AF(QI AT A) d( )4 At(Acceptance Inspections)

7|4 At(Periodic Inspections)

<H 3.86> ASME A17 44 47| QU S B&E &5

94 HAE ARO|Y E|AE 27 37
7T 2Rz AUY #37
(Car an(d)_EoErn?erweight AEEACEQQ 72'1
Oil Buffers) e
O|E-|§ 7|7:”}\|§ al @7'2—17('1
EO = AOoIE Z17|2—12-| Zo|‘
(Interlocks, Combination Mechanical AEZACEQ'?]%1
Locks & Electric Contacts, & Door or e
Gate Electric Contacts)
£ a2 (HetE) ASMEA.17.1
(Entrance Fire) Sec.8.34
QOFAL Z{|O{uH & ASMEA.17.1
(Hydraulic Control Valves) Sec.8.3.5
£ A4 ASMEA.17.1
(Vertical Burn) Sec.8.3.7
2 Ho| Z7F SIAEHAOQ)
LBt ASMEA.17.1
(Room Fire Growth Contribution of Sec.8.3.8
Textile Wall Covering)
OOFAl Np£HEH ASMEA.17.1
(Hydraulic Overspeed Valves) Sec.8.3.9
AJE-Ztg £7t7|9 &
511|o1x+z| o] O|-Z-||_-|E
(Safety Nut & Speed Limiting ASSel\gI%A311701
Devices of Screw-Column e
Elevators)
A AT M-I ASMEA.17.1
(Suspension-Member) Sec.8.3.12
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LOCATE PIN 260x80
STOPPER BRACKET 160x150x100
PLATE NUT 150x35x6
FRAMEC.VBRACKET 400x150x100
URETHANE SHEET 270x100x30
SUPPORT BRACKET 300x200x160
CABLEVEYOR BRACKET 400x150x100

LMGUIDE

HSR45LR10UUCT+15310LT-II

SENSOR RAIL

1S[IJENAM55H—1 50-V15-W45-X75-Y

PLATE NUT

SAN4-32-20

HELICAL RACK (M=3)

145-030-210

SETTING PIN UNIT

CABLEVEYOR BKT

HSP0665-B150

CABLEVEYOR HSP0665-B150 300R
Y AXIS TRAVERSE SQ 300x200x12x17460L
X-MOTORBRACKETBASE 380x245x210
X-MOTORBRACKET 190x175x20
TENSIONBLOCK 75x30x30
LUBRICATOR BRACKET 200x90x65

SENSOR DOG 35x20x15

HELICAL RACK 1000 1000x30x30
HELICAL RACK 750 750x30x30

HELICAL PINION @156x77

END CAP @58x6

STOPPER BRACKET X 200x200x12
STOPPER HOLE COVER 200x200x12

CABLE GUIDE X 2200x210x100
CABLE GUIDE Y 5000x400x200
SENSOR BRACKET X 200x150x320
URETHANE SHEET 300x100x30

MOTOR FIX BRACKET 245x120x85
STOPPERY 240x200x80
LMGUIDE HSR45LB3UUC1+5820LT-1I
LUBRICATOR MSP 250mL
DISTRIBUTOR HU-6R

VALVE PROTECTOR HUA-26

CABLEVEYOR BKT

HSP0665-B150

CABLEVEYOR HSP0665-B150 300R
STOPPER @120x60L

SENSOR RAIL SENAMS55H

PLATE NUT SQAN4-32-20
PROXIMITY S/W PRDWL18-14DP
CONNECTOR CABLE CLD3-5

SERVO MOTOR

RM8LSA57.EBO30D200-1

GEAR BOX

AE1552-025-52-P2
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HELICAL RACK (M=3) 145-030-210
PIN BOX SG-AL-15P
MOTORBRACKETA 300x300x200
MOTORBRACKETB 230x190x20
SENSORBRACKET 285x100x70
TENSION BLOCK 100x40x30
HELICAL PINION 215679
CONVEYOR BRACKET 265x255x150
FRAME 2000x2555x125
WIRE DRUM (A) P.CD 220
WIRE DRUM (B) P.CD 220
DRUM FLANGE P.CD 220
BEARING HOUSING (A) 260x260x70
BEARING HOUSING (B) 260x260x70
GUIDE SHEAVE (A) PCD 175

JoisT U | GUIDE SHEAVE (8] PCD 175

ASS'Y LIFTING SHEAVE PCD 175
sa 297 BEARING SUPPORT 260x105x80
ROPE GUIDE ROLLER PCD 175
ROLLER GUIDE BRACKET 260x105x80

SERVO MOTOR

RM8LSA57.EBO30D200-1

GEAR BOX

AE1552-025-52-P2

PROXIMITY S/W

PRDWL18-14DP

CONNECTOR CABLE CLD3-5
REDUCER i = 1/66.72
COUPLING GS10
CAM TYPE L/S ASS'Y
ROPE ENDING ASS'Y
WIRE ROPE
LUBRICATOR ASS'Y
B 2R 2H
HINGE & BRACKET 185x110x110
TILTING PLATE 125x75x9
PIN & END CAP @40x185
HINGE END CAP @75%x6
SPRING PLATE @50x6
COLLAR @25x40

HOISATS SC-}%(JIDE GUIDE PLATE 1340x50x12

BT 400 TILTING BLOCK 75x75x75

UPPER HINGE PLATE 147x75x75
SPRING
SPHERICAL BEARING
DU BUSH
OILLESS BEARING
LOCK NUT/WASHER

2+ O|ArZHR| BOX 300x200x150

ASS'Y
BI: 1774 BRACKET A 150x200x12
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BRACKET B 200x200x12
INNER BRACKET 50x70x12
SUPPORT BLOCK 50x100x100
LOADCELL
INDICATOR
BASE PLATE 2060x1500%55
MOTOR BRACKET 170x110x100
BATTERY BOTTOM CORN 2120x45
TRANS GEAR(M) 394x40
TRANS GEAR(S) 394x40
TRANS SHFT 225x870
CR END CAP 235x6
FIX BUSHING(UNDER) 270x200
FIX BUSHING(UPPER) 2140x110
FIX BAR 250x270
GEAR COVER 210x140x100
Eﬁé{?ﬁY FIXING CLAMP 290x190x20
Eﬁgg%v FIXING CLAMP 190x185x20
SﬁSE'ESY FIXING CLAMP 190x185x20
Eﬁggiﬁv FIXING CLAMP 290x225x12
BATTERY FIXING CLAMP 245x150x140
BATTERY FIXING CLAMP TIP 130x50x20
BATTERY CLAMP WORM GEAR SHAFT 235x335
C'—ééﬁ’ 7(97'#” CLAMP SHAFT 2 40x290
CLAMP WORM GEAR R 80x125
CLAMP WORM GEAR L 80x125
CLAMP WORM WHEEL R 2160x50
CLAMP WORM WHEEL L 2160x50
SCREW GEAR L25 76x38
SCREW GEAR R25 76x38
SCREW GEAR L23 576x38
SCREW GEAR R23 576x38
SPACE CONTROL RING 1 Z50x25
SPACE CONTROL RING 2 55x20
SENSOR DOG PLATE 285x105
SENSOR FIXING PLATE 118x43x3.2
SENSOR BRACKET 50x4bxb
GUIDE BLOCK BASE 150x120x15
GUIDE BLOCK 1 111x105x12
GUIDE BLOCK 2 105x70x15
GUIDE BLOCK 3 195x100x12
GUIDE LIMIT BLOCK 75x30x8
GUIDE SPRING BLOCK 46x40x20
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GUIDE ROLLER SHAFT 220x110
BOTH SHAFT 220x94
BOTH ENDS TAP SHAFT 220x46
UPPER BKT' 185x110x110
UPPER HINGE 147x127x75
TILTING PLATE 125x75x9
PIN 185 240x185
PIN 185 END CAP 25x3.2
HINGE END CAP 275x6
SPRING PLATE Z50x6
COLLAR 10 225x10
COLLAR 12 225x12
COLLAR 22 25x22
COLLAR 38 25x38
GUIDE PLATE 1430x50x12
TILTING BLOCK A 120x75x75
TILTING BLOCK B 147x75x75
PIN C 30x110
UPPER HINGE PLATE 84x75x9
GEARD MOTOR S91200GS-ECE
GEAR HEAD S9KH20BH
PRX.SENSOR PRDW12-8DP
TERMINAL BOX SG-AL-30P
CONNECTOR CABLE CLD3-5
OILLESS BUSH MPFZ30-25
TOUCH SWITCH N-MSTKD-ELD
URETHANE ROLLER UMRHV50
PLATE WASHER WSSM30-16-3
OILLESS BUSH MPFZ16-15
SPRING SU 21x50
SPHERICAL PLANS GE 20ES
SPRING SU43X50
SPRING SU43X100
DU BUSH MB3030DU
OILLESSFLANGE BUSH #500F-5040
GREASE NIPPLE A-PT1/8"
LOCK NUT/WASHER ANO4/AWO04
UNIT BEARING UCP205
SIDE FRAME L 100x230x5550
SIDE FRAME R 100x230x5550
CONNECT BRACKET A 100x230x2400
CONNECT BRACKET B 100x230x2400
AUTO GATE
ASSY DOOR PANNEL (L) 55x2350x2560

st 2400 DOOR PANNEL (R) 55x2350x2560
FRAME BRACKET (A) 120x220x70
FRAME BRACKET (B) 130x105x70
FRAME BRACKET (C) 150x495x9
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DRIVE SHAFT 230x2510
TAKE UP SHAFT @30x115
MOTOR BRACKET 200x300x50
TIMING BELT PULLY @100x50
MOUNTING BRACKET 70x105x9
END PANEL COVER 2400x300x50
COVER 1200x300x50

HYPONIC DRIVE

0.4Kw x 4P x 1/20

CONTROL PART

25 757

UNIT BEARING UCF205
TAKE UP UNIT

BALL BEARING #600627
GUIDE RAIL

GUIDE ROLLER

TIMING BELT

TIMING BELT S8M40400
CONTROL PANEL 1300x1900x499
DOOR L 673x1800x35
DOOR R 648x1800x100
MAIN PLATE 1100x1800x15
SIDE PLATE 200x900x15
BOOTH BAR 40x175x3.2
LIMITS SW BRACKET 75x43x40
NAME PLATE 300x110x2
MACHINE NAME PLATE 150x100x2
TABLE 560x400x1320
BRACKET 40x43x70
TAP PLATE 30x60x6

I/0_A HARNESS

I/0_B HARNESS

A POWERO1 HARNESS

A POWERO02 HARNESS

A POWERO3 HARNESS

A POWERO4 HARNESS

I/O(X)_A HARNESS

I/0(X)_B HARNESS

A 1/0 HARNESS_1

I/0 HARNESS_2

I/0 HARNESS_1

I/0 HARNESS_2

POWERO1(HELICAL

POWERO2(HELICAL

POWERO3(HELICAL

>|I>|>|>|w|lo]|>

—_ | — | —|—

POWERO4(HELICAL

Door HARNESS

POWERO3_A HARNESS

POWERO4_A HARNESS
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POWERO4_B HARNESS

POWERO4_C HARNESS

LIMITS SWITCH KH-9016-HR(L)
AIR CONDITIONER AMPR-1000F

LED LAMP QFL400-220-W
HINGE BYHL068-1
HANDEL KA-606(D)-1K
ROD BAR KA606-3(675L)
SPRING WM?10-20
SPRING WM?10-10

LEVEL FOOT M16X200L
POWER SUPPLY CP SNT 250W 24V 10A
MCCB ABN103d/100
MCCB ABS33c 30AF 3A
B &2t H7| ABS53c S0AF/30A
Hi &2t H7| ABS53c 50AF/50A
B 82t H7| ABS33c 30AF/5A
BREAKER CURCUIT(10A) ABS-32C-10A

B 82 H7| BKM-b2 10A

B 82 7| BKM-b2 4A
AN 7| GMC-32

e [Et )

LY-2N & ESE (24VDC)

EOCR EOCR SSD-30DM7
SPACE HEATER KSH-320G
TRANSFORMER WY42-2KAW
MOBILE PANEL SET 5M50-YUDOV03
PLC SET X20-YUDO-06

SERVO DRIVE

RD8V1180.001-2

ENDAT MODULE

RD8AC120.60-1

POWER LINK MODULE

RD8BAC114.60-2

HUB

0AC808.9

INVERTER

RD8164T400037.00X-1

POWER CABLE(MOTOR)

RM8CMO030.12-3

X2X BUS TRANSMITTER

RSX20BT9100

TERMINAL BLOCK

RSX20TB12

POWER LINK CABLE

X20CAQE61.00050

POWER LINK CABLE

X20CAOE61.00100

POWER LINK CABLE

X20CAQE61.00200

EnDat CABLE

RM8CE020.12-1

MOTOR CABLE

RM8CM020.12-3

EnDat CABLE

RM8CE035.12-1

MOTOR CABLE

RM8CM035.12-3

TERMINAL BOX

Hid-& CABLE/Es&

CONTROL BOX
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<H 391> QCM AULF7/IE F 25 U3
No. Al A4 2 AR H
08 SENSOR DOG 35x20x15 _ ]
23 FRAME (XZ)
= -JIz-
. SENSOR RAIL SENAMS5H-150-V15-Wa5-X75-Y1 = 2= 207
28 SENSOR DOG 35x20x15 2 FRAME (/)
2 HIZ: 337
52 SERVO MOTOR RMBSLSA57.EB030D200-1 78 3
70 LIFTING SHEAVE P.CD 175
74 _
SERVO MOTOR RMBSLSA57.EB030D200-1 HOIST UNIT_ ASS'Y
= 54 7
76 PROXIMITY S/W PRDWL18-14DP s 78 20
82 WIRE ROPE 6X36 FC, 6X37 FC, 8mm
163 GEARED MOTOR S912006S-ECE BATTERY CLAMP
165 PRX.SENSOR PRDW12-8DP 2 22 767
198 HYPONIC DRIVE 0.4Kw x 4P x 1/20 AUTO. GATE ASSY
= HZ: 7
205 TIMING BELT S8M40400 s wE 200
239 LIMITS SWITCH KH-9016-HR(L)
275 MOTOR CABLE RMBCM020.12-3
276 EnDat CABLE RMSCE035.12-1 PR oy
277 MOTOR CABLE RMBCM035.12-3
278 EnDat CABLE RMSCE020.12-1

it
o
rx
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(1) Passenger bus with on-board charger
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i Electrical System H
] "
1 Energy Storage S u
: Device(s) :
i '
[
a2 32 1 30

Off-Board Power j On-board as |/
Source(s) { Charger(s)
=20 I

| Electrical Load(s) }/' =0

<= 3.95> Passenger bus with on-board charger
At : O]= E3|(Z7iHE : US 2013/0181679 Al)

(2) Electrical vehicle transportation system
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<& 3.96> Electrical vehicle transportation system
Ata : o] E5|(Z/HSE : US 1992/00514898 Al)

(3) Battery module configuration structure for articulated electricbus
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<8l 3.97> Battery module configuration structure for articulated electricbus
AtR O] E35)(27Ws 0 US 2015/0165885 Al)

(4) Electric traction transportation system with storage battery powered vehicles and

fast recharge at the vehicle stops
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<= 3.98> Electric traction transportation system with storage battery powered
vehicles and fast recharge at the vehicle stops
At @ O]2 E3)(Z/RHE  US 1976/3955657 )

(5) Electrical vehicle and associated transport facility
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<& 3.99> Electrical vehicle and associated transport facility

AL @ ]2 E5)(Z7HE : US 2016/0167678 Al)

(6) Vehicle charging station
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<= 3.100> Vehicle charging station
Atz : 0]2 E5)(F/MSE : US 2017/0028864 Al)

(7) Harnessing heat during electric vehicle charging

O 7] atge 3 PFL9 e H2lshs Yyoll 2ad 551
- &7 Sele dRAS A8 80N s JIEEH EE HiEee R Z&d FZ2
o 7tEE & A¥ots ERE 184

<& 3.101> Harnessing heat during electric vehicle charging
A2 o= EF(Z7RHS - US 2016/ 009260025 B1)

(8) Charging systems for electric vehicles

to, 0= 327t

<" 3.102> Charging systems for electric vehicles
AtZ 0] E5|(Z/RME ¢ US 2017/0217334 Al)
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(9) Battery exchanging-type charging station system for electric vehicle
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<J# 3.105> Articulated vehicle for transporting passengers with an improved driving
system

xta : 921 E5|(Z/RWS : EP 2 933 172 Bl)

dm

(38) Connecting apparatus for connecting an electrically powered vehicle to a charging

station

<8 3.106> Connecting apparatus for connecting an electrically powered vehicle to a

charging station
AHE 93 E5|(ZVIHS : EP 2 981 432 Bl)

(4) Public transport system, electrical vehicle and recharging station for said system
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<= 3.107> Public transport system, electrical vehicle and recharging station
for said system
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(4) Bus
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<% 3.108> BUS
AlE 98 E5|(Z/NWE : EP 3 176 022 Al)
(5) Electric vehicle charging station and charge receving arrangement for a vehicle
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<= 3.109> Electric vehicle charging station and
charge receving arrangement for a vehicle
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5. ISO TC/204 =X EZ= A|¢QF
7} 1SO TC/204 91715 /ML

O sz 1SO Z2AEZE9 TC 204 = A SHuEAA(Intelligent Transport System)2
7|9 BEetE st s 7I7E= 1274 Working Group O &

<HE 3.103> ISO TC 2049| Working Group

Working Group 28 =9 Y&
WG1 Architecuture
WG3 ITS Database Technology
WG4 Automatic vehicle and equipment identification
WG5S Fee and toll collection
WG7 General fleet management and commercial/freight
WG8 Public transport/emergency
WG9 Integrated transport information, management and control
WG10 Traveller information systems
WG14 Vehicle/roadway warning and control systems
WG16 Communications
WG17 Nomadic Devices in ITS Systems
WG18 Cooperative systems
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(2) Connected Vehicle ##
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(3) Open Payment #¥

O open payment systemOA st 2 12 WSULSHA HHS 2FAEAAE S5t
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O HaesAA2 712 oh 2 A6 oS Y 57 2T FAM (Emergency Evacuation
and Disaster Response and Recovery-Part 1- Framework and Concept of Operations)
DIS 19083-10f| CHEH ZESH &5 23 A2g =9l

(O NP 19083-2 Information flow, NP 19083-3 Guidelines for training and exercise use
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1 ISO 24014 Part Interoperable Fare Management J
1 Systems (IFMS)
2 ISO 24014 Part supplementary Concepts of Part 1 for
2 Business Practices
3 ISO 24014 Part complimentary concepts to Part 1 for
3 multi- application media

Public Ttransport User

4 17185-Part 1 Information-Part 1-Framework

Public Transport Data and Interface
5 17185-Part 2 Standards Catalogue and Cross
Reference

Public Transport User Information
1 17185-Part 3 Use Cases for the Worldwide
Traveller

Emergency Evacuation and Disaster
7 19083-1 Response and Recovery-Part 1- Vv
Framework

Emergency Evacuation and Disaster
8 19083-2 Response and Recovery- Part 2- v
Information Flow

Emergency Evacuation and Disaster

9 19083-3 Response and Recovery- Part 3- v
Use Cases
10 Conformance testing for Fare

Management Systems

Account-based Ticketing J

1 20526 Standards Requirements

12 Interoperability between IFM Systems
and NFC Mobile Devices

13 Standard Identifier Formats for Public

Transport Media
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[ ] Public Transport Connected Vehicle Standards Discussion
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— Public Transport - Charging Infrastructure for Public Transport Electric Bus for BRT

Applications
o NN M Fejel A7navt s om, £, ] SAA S9E R olF
{ ging ) bl EldiBos (Comparison of Battery.Use_ )
Battery Wireless Electric Bus M
Capacity(kWh)

Battery Swapping
Electric Bus

5. o AAL)
o PWI: Public Transport - Charging Infrastructure for Public Transport Electric Bus for
BRT Applications

o FaEEFok = connected vehicle #¢# ¥ F FZFo] HQslal ol gk A<ke = A
S oAl 845t Elyete] AW B R F ofolE] Aok F3 AA

O ZHEE 42 &2 O30 ¢
(1) A=

(O Charging Infrastructure for Public Transport Electric Bus for Bus Rapid Transit(BRT)
Applications

(O To make standard in building charging infrastructure for public electric buses that are
able to be operated in the section of BRT lanes in different operating conditions

O To avoid the possible operation failure due to the lack of charging facilities in BRT
roadways

O To avoid the overinvestment in building BRT charging infrastructure
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O Define the charging infrastructure that should be installed for different electric buses,
specially focused on BRT applications

O Identify the infrastructure factors that have effects on the running distance per a
charging

(O Suggest the charging infrastructure that ensures the safety in the operation by
considering the geometric and traffic conditions, and it will cover the charging and
roadway guideline for building BRT facilities oriented for electric buses

4) W&

O Introduction and key components of BRT

O Types of electric buses in several countries

(O Charging infrastructures for each type

(O Characteristics on electric buses and charging infrastructure
O Requirements for charging infrastructure

O Analysis on infrastructure factors

O Implemented cases in each electric bus, and

(O Recommended charging infrastructure
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