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Max. Cont.
Max. Power
Category Wheels CommonName Purpose Max. Seatings Speed Max. Weight  Rated or Net
L5e 3 wheels [Powered Tricycle Outside the definition of L2e - 1000 kg
1 driver
L5e-A 3wheels [Tricycle Passenger transport. 4 passengers 1000 kg
Cargo transport, exclusively designed for goods transport. 1 driver
L5e-B 3wheels |Commercial Tricycle Enclosed compartment of driver and passenger. 1 passenger 1000 kg
1 driver
Lée 4 wheels |Light Quadricycle 1passenger| 45km/h 425 kg
1 driver
LGe-A 4 wheels [Light On-Road Quad 1 passenger| 45km/h 425 kg 4 kW
1 driver
L6e-B 4 wheels |Light Quadri-Mobile Enclosed compartment of driver and passenger. 1 passenger| 45 km/h 425 kg B kW
Light Quadri-Mobile for Mainly designed for passenger transport. 1 driver
L6e-BP |4 wheels |Passenger Transport Enclosed compartment of driver and passenger. 1 passenger| 45km/h 425 kg 6 kW
Light Quadri-Mobile for Cargo transport, exclusively designed for goods transport.
L6e-BU |4 wheels |Utility Purposes Open or enclosed bed design. Enclosed compartment. 1driver| 45km/h 425kg G kW
Passg. 450 kg
L7e 4 wheels |Heavy Quadricycle Max. weight differentiation for passenger and cargo. Cargo 600 kg
L7e-A 4 wheels [Heavy On-Road Quad Exclusively designed for passenger transport. 450 kg 15 kW
Exclusively designed for passenger transpaort. 1 driver
L7e-Al |4wheels |Al1 Heavy On-Road Quad Handlebar for steering. Straddle seats. 1 passenger 450 kg 15 KW
Exclusively designed for passenger transport. 1 driver
L7e-A2 |4 wheels |A2 Heavy On-Road Quad MNormal steer. Normal seats. 1 passenger 450 kg 15 kW
Passg. 450 kg
L7e-B 4 wheels [Heavy All-Terrain Quad >= 180 mm ground clearance Cargo 600 kg
Exclusively designed for passenger transport. 1 driver
L7e-B1 |4 wheels |All-Terrain Quad Handlebar for steering. Straddle seats. 1passenger| 90km/h 450 kg
Exclusively designed for passenger transport. 1 driver
L7e-B2 |4 wheels |Side-by-Side Buggy Normal steer. Normal seats. 2 passengers 450 kg 15 kW
Passg. 450 kg
L7e-C 4 wheels [Heavy Quadri-Mobile Enclosed compartment of driver and passenger. 90 km/h[ Cargo 600 kg 15 kW
Heavy Quadri-Mabile for Designed for passenger transport. 1 driver
L7e-CP |4 wheels |Passenger Transport Enclosed compartment of driver and passenger. 3 passengers| 90 km/h 450 kg 15 kW
Heavy Quadri-Mobile for Cargo transport, exclusively designed for goods transport. 1 driver
L7e-CU |4 wheels |Utility Purposes Open or enclosed bed design. Enclosed compartment. 1 passenger| 90 km/h 600 kg 15 kW
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Estrima Biro Big 45 | Advanced market Lée-BP Passenger
Estrima Biro 60 Advanced market L7e-CP Passenger Yes No! 46 90| 5,04 N/A 1 No
Yes
Battery
XEV YOYO Advanced market L7e Passenger Ye: Exchange 25 150 3,9 10,4 22 No|
Service
Silence S04
(Distributed by Advanced market L7e Passenger Yes No: 40 150 5,6 11,2 N/A N/A
NISSAN)
Haribon Emerging market L5e Passenger Yes Porlab(lﬁlgt N/A 50 50 7.2 T2 3 No|
Lawin X e-TRIKE Emerging market L5e Passenger Yes Ponabllﬁjlc'ﬁ N/A 45, 50 6 6 3] No|
HondaCimey | Advanced Market | <SR MLew for Passenger  Yes No NA 70 13 52 nAl NA
(Japan) Japan)
Piaggio Ape E-City | Emerging market | - S LsM Passenger  Yes N/A NA NA 68 45 NA NAl No
Swappable India
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|Market ‘ ‘ L5 Variants ‘ ‘ L7 Variants ‘ ‘ L6 Variants ‘
- 3-Wheeler, Max. total
L5e-EM-Fassenger [ Weight 1000 kg, Max.
Sl Speed TBD {country spec.)
15e-A ™~
[ ] X1, TX3
0@
o - Wheeler, Max. total
L5-EM-Cargo - ‘”Vf’ Weight 1000 kg, Max.
assenger b
»
TX2, TX4
B0
£
B0
s
£
)wh eler, Max. total [4-Wheler, Max. continous rat ed power
5 - :Drjw-l,ﬁAPqn,t , ghwme u‘f:.m....g -Cargo wnm sp g'us | (e Soeed 50, v e w«“
FelL e Speed TED High-Pows 5 assg. (Cargo) 450 kg passenger, 600 kg for cargo
L d Ti1 Lo d sQ4
L5 EM-Shutde Shap 1o 3-Wheeler, Max. total
Weighe 1000 kg, Max.
Mall Low Speed b
\ OR = @ Disclaimer: )
[ ] CM3, CM4 L7e-CP and L6e-BP categories are mainly designed for passenger transport.
. .‘ . L7e-CU and L6e-BU categories are exclusively designed for goods transport.
- \ 4
o 3 Wheeler, Max. total - corgo |1 oriver, 17 [4-Wheeler, Max. cantinous reted power 15 | | o dwhee\e( Max. total Weight
L5-AM-Cargy |;: o Weight 1000 kg, Max. M“W&rmr' g0 i Bn‘ver.(: ‘Epssenge'(c kW, bax. Speed 90 ka/h, Max. total Weight| || " : EEEEEEEE 1 Driver, 1 Passenger kg Max, 45 km/h, Max.
% ‘speed TBD riv. <= 1 Passg. (C3B0) |55 g passenger, 600 kg for cargo o~ on ated m-ueni o
N OF i N .
CM1, CM2 = sQ2 ] - sQ1
o
8
c
©
3 [ [4-Wheeler, Max. cantinus rated power 15
< L7-M.Passenger-Cargo || Dﬂ"" e “"c's ) [ew Max. Speed 90 ke, M. total Welgh
e 450 kg passengar, 600 kg for cargo
= sa3
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Display (Info/Warning)

Horn

CAN1 LV Power Network

(Light HMI
user input)

(HV Power
Network)*

(CAN1y*  (LV Power
Network)*

Horn HMI  (Horn control)**
user input

Manual Parking Brake

Electrical Parking Brake

LV Power Network CAN1 LV Power Network
Hand brake sensor HandBrkSnsr
RND Gear Selector HVAC
(CAN1)* : . (CAN1)* (LVPower  (HV Power
LV Power Network Network)* Network)*
(RND HMI (HVAC HMI  (HVAC
user input)* userinput)  control)
Brake System (Hydraulic) Light system
| [ [ A A
Brake fluid grakeSnri (BrakeSnr2) (cantj (CAN1 (LV Power
Jevel ) LV Power Network HMD* Network)®
\%} (KL15)
v (Light HMI  i06¢ control @

user input)*

Accelerator Pedal

On/Off Board Charger

! | | (.

5V +GND (5V+ GND Pedal  (Pedal (Battery  (VCU ‘ ANy TV Power \y power
Tra‘ck 1 Track 2) Track 1 Track 2) wakeup) wakeup) pp{ e Network ‘Netwo(kg

| (DC/DC 48/12V Charger?) |

Wiper System
| (Independent 12V Battery?)
g 2 This block describes the allowed alternative solution for
(CAN 1) (HV Power Network)* the redundant 12V supply depending on the functionality
é (V. Powe: Network) and vehicle safety level required by the OEM (HARA)
(Wiper HMI

Wiper control
user input)* P

LV Power Network HV Power Network

C A 3 dzaNdsy hoa hille 2yl f | dEQZ LBANIKSE L YLI GINK 0B Ay S YR +SKAOf S

OF2N) a2qo2aoib 4SS

Ly &adzYYlINEI #KB&SDL AR &L Srad BRI (bSO (HAESH®D YRR § S NE i i
dza SR (2 P@ISING JBNB y@ SROKOA &R SIKEI NI Ay dzyAlGI att¢s ol
2L 2yl dZBERBA K BIISERA 0 SNByY (i h9al RYODIAgwKNNB L2y 2 WaZya A
doSyiadzNBIZ/AUSKH dy@»BSi g X¥a OS ydi Nli KT DDMIFEIENRY T delbgl hadg22yy/
GAYREBNI SEI Ydiys S KK (E NSa tdry ™ &0 6t S 02 NIRRRK $nax
AYRSLISIYRAYNAIFRNES/ | | yEIKESKE@ARAGSY | NP H swiiBSI dzNB
NAIKGAAT AVIKRS A AIRA @R 2 & | WRINRE B2AD A KigORa ~ F SKIATOS (G
I aaSazolYBS/Uy RR A o 2yiHIdEit28Y® 8 W BIaAIH WIRE NRdzy AlD2 o Elyy | 3 S
AYiSNDhOas®BB®Y RARINBEE AFS O2YLRySyidao

0 K¢

t ! 6tEHiocOW CAYLE €



(

I NOKAGSOGdzNE 3 { LIS Oa

GIANTS

3. bAssessmeme r-Qyt i mi zed Vehicle Architectur
| 2YGNAROdzay3d t I NIYSNAY LuHaX /[9!'b¢whbX x{x!3 {vI ¢

I O2NB 202S000@S 271 6031 OOKADE SO 2 NPEAVSOKANAKE (KI
GKAES NBYBAFDyASO2¥#AHRdzZE F NI yR alOlflrofS I ONRaa R
O2yGSEGET 2yS LINPYAAAYYE RIAMNASERPOSE & DK § AL 8 BRI S/al |
2F (0KS @SKAOf SQaySydINBLSI a fa% Sail goKNSBY MRl GAKYS daa2S | NG NI
SYySNHe& &2daNDS 6KSy (G(KS @SKAOfES Aa LI NJSRo®

{6 LN 6fS o0FgSNASEAT I RSUyAy3a FSFdGdzNBE 2F GKS DL! b¢
YIylF3aSRY (KSe& OFy LINPJARS nByCRAER & a3 smmyEssdy 1 28/3 {/ZRT
f20Fftfe& LINPRdAzZOSR NBySglofSaxr LISIH] aKFIGAy3IS YR Ay
IANAR® . & (ONIyaF2N¥Ay3a (GKS o6FgSNE FNRBY | LI} aairgsS Sy
RAONBE @ O2y i NR opidlS ¥l i 208 WA GYSNBROKA G SOANNBNE @K ¥ I A &dz
AYGiSaANIGSR 6AGK AG&a adzZNNRBdzyRAy3 SySNHe SO2aeaisSy

¢CKA& LISNRALISOa@S adzllll2Nlia (GKS DL!b¢{ @GAarzy 27F FNI
O2yaARSNAY3I (KS GSKAOIM yIO& dzRIk WH & F dz& S Ki2I-f NERSNJI RESELAR(
O2yaiNIAYSR O02YYdzyAoSaodO2¢¥ i REGAANYAFEFIIBESa ol 5 SNBO2
SEOKI y3aS KBy OoyAiySEHNI o 2 YSEAIWEIYKB DOt B o Ry R dzef Alle 27
LX F02N)Y gAGK2dzi O2YLINBYAAAY3I Alda O2NB Y20AfAGe NP
¢KS I NOKAGSOGdzNY £ Ay(GSaANYoeaz2y 2F +uHD TFdzyOezzyl fAle

LI [ G2NX¥Qa YAadaarzy &adAaGlroAfAder 20SNAyYy3 YSIFyAy3ITdA
GKS it 2N | G2 NRIF0Af AZi®e O KR BEldzaHid {A yUIOA T AN D

/ 2y OSLII hOSNIDASSH

¢KS LINPLIRASR zuD 02y OSLIi SELIyR& (GKS TFdzyOazylt a0
ol gSNASa (2 aSNWS +a bSEAo0fS SySNHe ad2N)r3S aeads
AYYSRAFGS Y2oAfAdesr GK&EaADNKSKESRIOKY REEKI I BKBHE & d
NEBySéglofS $023NBeaNmNG (RASOGNAOAGE A& BFAtfLFof ST |yl
KAIKOD

l'd GKS O2NB 2B YHIKEKESNE yOBYI URAA0 6t REKEBE RTISRO2 2 NRA
OKIFNAAY3 IyR RAAOKFNBAY3I RSOA&A2ya o6FaSR 2y F2dzNJ -
[ 2F R LINZNI SEHIAVELIAR Y RSLISYRSy & BHSSNOH R I AR2 yLA dpSEING/ 2
9y SNH& LIRR RUZOERY+HB2NBOl 46342 KAAG2NAOFE 3ISYySNI
9f SOGNR OA (i F 2YNJ NQES- (v ILBASE yYHENJ, Sdi LINR ©@§Fax LISE ]  LINA C
''aS OFasS D2NAaERI XANIBY dzY {h/ NBIljdZANBR F2NJ ySE
t dzo t AT [Zo 2y A NBSEaA (& 2F bSEAODHD® St SOGNAROAGE
¢KSaS AylLidzia INB LINPOS&aaSR (2 LINRPRdzOS 2L¥ 8OWSER S,
202500084 adzOK & YAYAYAT Ay3 3INAR RSLISyRSyoOez Yl
OF LI dzNAYy3I SO2y2YAO @It dzS 8F N®& W] DG MBPOBISILIBAWRANVA %O
O2y GNRE | 32NK By ¥FdzBLIANK 2 NANI B2 aBf Fieé NBIFIRAySaas

=A =4 =4 =

I+

t! ot EHIOCOW CAYIE € t A%y o



(

I NOKAGSOGdzNE 3 { LIS Oa

GIANTS
¢KS @HID aAfaster Aa O2yOSAOGSR | a | YNIRAS ANy SSEHSK &8
YIEyFE3aSYySyid aeadsSyod LG AyGSNFIFIOSa ¢AiGK (GKS @SKAOf
FLILIX AOFo6ftSu €20t SySNHe Yyl 3§y DK yasaid 92 6i9KaS

Y20AfA0& FNOKAGSOUdZNBE® ¢ KA & SymaydiNgGHza NiKS I A11KS2 yEIHID

fAYS 6AGK DL!b¢{U LINRYOALX S 2F O02yU3dN}6AtAGE | ONJ
¢2 RSOSft 2 WAINGKSR ORSEAGEI2Sy | f AGe Ay @R LIGYRT { BNEOKKM @it MNIB

I aAvYox lASRY YSGK2R2f 234 RS O SRABINE © KRG NAff £ F20Fddza A a
NBUYSYSyd 2F | . IFgSNER /2yiNRf ' f3I2NRGKY GKIG Ry
RAAOKO SBAAPHAAEBN 2y O2y i SE(dat IS AnyWdziG2 y &/ (RNId2YSH 80b & S

aStK2R2ft 238
¢tKS O2NB StSySyia 2F (KS YSGK2R2t23& I NB 2dzift AySR
gSNE /2yiNRf ! f32NRGEKY

¢KS . FgSNE /2yiNRf ! f32NRGKY gAff LINRBOSaa Ydz oL
KRAAOKI NEHAY3 dO0OKSRdzZ Sad YSeé AyLlzia AyOf dzRRSY
T [ 2 RYmi @K NRBSYI yRT TARNENHE AYiR RSLI2Ga 53 NI B KR Od B2 N2
O2 yadzyLledlya R 2y NBLINBaSyilsa@S YAdaarzy LINRUf S3A
f 9ySNH& t NPRdzOa2yY t+ 3ISYySNlIoe2y F2NBOlIada FyR K
t NAOS { AJFyH &SRR Ry INGzBal Ay Otk deROA yRD & WASH 1Y FLANASAA y6IR |
T 'asS /+as /2y @&ibSOonylida YLIF NS KYASGIfSSNE a4 dzOK & NBIj dzA
OKI NBAY3 AYTFNFadNHzOGdzZNB | @ AflroAfAlGes daAldgSNE
YAYAYdzY SIENYyAy3Ia YINBAYO D
¢KSAaS AylLldzia sgAftf FSSRpARILBAlRST RAAAMNERY (2 3ASy S|

=

T 'Y hLBYAT SR .FT3gSNE hLISNIa2y {OKSRdAZ S 06KSy I YyR
T 'y 9ySNHE& t NROdINBYSyYyid {OKSRdz S
{AYdzZ a2y 9YBANRYYSYI

¢KS O2yiNRf FEt3I2NRAGKY gAff 0SS RSOSE 2 LISYR RYMRFNYSH (G SF
T I NBAYy3 6SHIKSNIFYR t+ O2yRAsz2ya

f £ NBAYy3I NBSYMH yBREAE FTNRBY GFNBSGSR YAaaizy LINRUf Sa
T 58yFYAO LINROAY3

T hLISNIoa2ylf @GSKAOES @At lFIoAfAGE o006lFaSR 2y YAaaa
rasS /1asSa
¢2 SyadaNB (HEAENINRKD2gOECALIMNE Sia 02 GSOKyAGQHZ t& &z
SUYySR F2NJ aAyYd:
Ae2yasz SySNHe
a2 AP2 BY&NAAY
9 OK dzaS OFrasS asSNwsSa G2 (Sad GKS FRIFILWGFoAfAGE YR
LINPUf Sax F@FAtlFoAfAGE O2yadNIAYyGasE YR SY@ANRBYYSyYy

>Q_ QX

K
NELINB&aSyilsa@dS dzasS OlFasSa KIFI@S o6SSy
NEbSOlG || RAGSNEAGE 2F 2LISNIay3da O2y
AYRAGARIZ f dzASNE Ay A REOEOSRSYX BRSS¥

T« A

t ! 6tEHiocOW CAYLE € t ARy b



(

I NOKAGSOGdzNE 3 { LIS Oa

GIANTS

GKS DL!b¢{ @OSKAOES INOKAGSOGdz2NBE OFy &adzLlJLl2 NI | yR
YINySdao

148 /1 A8 MY {Ay3IES | 22AMISKEEREAYI ! RKIONYDER al NJ Sia

T /2yGSEGY 'y AYRAGARdAzZEf dzNBlFy dzaSNJ 6AGK NR2D2LI

T hoaS0a@SY al®@ayadzélLla 2y 33 SNERdzOS S@SyAy3 LIS f
SySNHe YIN)jJSGa AT FSLFLarofs$s

f /2yadNIAyiday {h/ Ydz&Ald 6S adzYOASyid F2NJRIFAfe&e O2°

T 9ELISOGSR . SySUGY 5S8y2yaiNriSa GKS IRRSRE SER 4z8

K2YS SySNHeée acaitSvhal SBALEDINET 28STPNYIySAHEE NBR

'aS /+aS HY CtSSG hLISNIs2y Ay ! ROFYOSR 2N 9YSNBAY:

T /2yGSEGY ! t23Aa20a 2NJ &K NBR Y206AtAGe 2LISNI G2

T ho2aS0a@SY hLlYATS RSLRI SySnMBER 102RAIENEG & yaRK ARDAS
RdzZNAY 3 LISNA2RE 2F KAIK St SOGNROAGE LINROSa 2N
NEBOSHSISESNF oyad LIRGSyal f 2F 022 8RASkiyER = + WK S RB:
F33aANB3IAl a2y 2F Ylye avlff r@SKIAGK(SE 03 ygSNERES & 0INS
LI NBOALI ay3d Ay alLkRid YINJSGa 6A0K SO02y2YAO NBIdz

9 /2yaldNIAyiday /2YLX SE &a0KSRdzZ Ay3a gAGK adlk3IaSNBR
{h/ 6AYyR2g6a 0ST2NB RSLI NI dzNB o

AAAAA

T 9ELISOGSR . SySUilyYy {K2s0FasSa Kz2g (KS FgSNE /2y
SylrotAy3d O022NRAYIFIGSR OKIFINBEAY3 aiBiadaR8aY m{zsm
LF22@RFk (KSaS aOSylFINAR2as aAavdzZ lez2ya oAff aasSa 0 KS

Y2oAtAGe NBFRAYSAa 6AGK SySNHe 2LlYAllozy 32Ita¢
RSUY Ao 2y r2l8S OR20/A1 SIEND K Ay B2 (i Idz0E a NI HAOK BN yoSI YsSS/NiE 2 F
NAIKGEADTF FEREI YRy F3SYSyid 23400

¢CKS RAGSNES yIiGdNB 2F (KS&S dzasS OFrasa faz2 SysdNBs
FYR GNI}YyAaTSNIofSsT Ay 1SSLAYI 6AGK HMKAGDDESC & 2 Ltz 2
020K I RAFYOSR YR SYSNHAY3 YIN]SGao

5145 58LISYRSYOASE YR [AY] 6AGK ¢non

¢KS RS@St 2LIViBNaE Y I2(F BYCSNERS I NOKAGSQAStizRBAE G RAK 24 H [
BSKHAtISYSRA 3 aMN2yWE S RSLISYRSyGREVEMBE O2yadzylle2y
¢Fral non gAff LINPGDARS GKAA&A RIGFE o0& OF LWGAAAXY @A B8R
AY RAUGSNByYy( DL!b¢{ RSLX28YSyild O2yGSEGad ¢KS ¥F2ff 2,
AAYdzZ | o2@Naf dageBYy gSNE / 2y GYNRPE ! f 32NAGKY

9y SNHe& O02yadzYlle2y RdzZNAY3a RNAGAY3I:Z ARfAYy3IZ YR
{h/ +4 YArAaarzy adlNI yrR SyRZ

+SKAOES T @FAfFoAfAGE F2NJ OKFNAHAY3I 2NJ RAaOKF NHA
wSHENI R OKIFNABAY3a KIFIoAdGa IyR AYTNF adNHzOGdzZNE O2y

=A =4 =4 =

t! ot EHIOCOW CAYIE € t A%y b



(

I NOKAGSOGdzNE 3 { LIS Oa

GIANTS

¢CKA& &AYdZ a2y RFIGF A& SaaSyeslf (G2 RSUYyS NBIFfAds
Y20Af Add ySSR®a GKS . gSNE /2y iGNRf ! f3I2NRAGKY (2 N
FYR RAAOKIFINHAY3 I Os2ya R2 y2i AYGSNFSNB S6AGK Y20A
OF LI OAGe A& Q@FAflIof SO2RENE2yiD FNWIOSRYIAKAGBYIAZE A8
BSKAOES NBIRAYySaao

Ly aK2NIxX ¢nodn LINPGPARSE GKS RIGF ySSRSR G2 YIF1S &
G2 RSaAdy OSKAOGINSYBRBBEYAEORIMINER GKB& GAlFofS dzy RSN

9(

.80FdzaS (KS ySOS&aalNEB AyLdzi FTNRY ¢lFal non Aa aoff
FYR | NOKAGSOGdzINB 2Ll YAl a2y A& 2y3A2Ay3Id ¢KS Fdf ¢
St AOSNI 0fS3 500> aDRERIz SR F2NJ adzoYAdaAirzy Ay

3. 6AssessmRaeatf or mance IDmpaectlimre eaend Batter
/| 2y iNAOGdzay3d t I NIYySNARY /[9!b¢whbx +{x!3Z {vI /azI ¢-
L YK AGK | EDJSANG NE INB A WaR O2 YAl pINISABENIGENS DL I INSSAYE I G2 N

a0 dzBRAKSSR LI DB NF ZF N | y OS 3 NB K N KR SEEHCIELGIRBRNG & KASy 02 f ISR
h9a LI #lX f/ISINEB ASKBESS { SEONIESIHRSYNT SO f dzl a2y

¢ KSI fL3226 SNI NI Ay QRWESNGKEINS S YIF 5KAORYLRPFSY§aSaANI GSR )
dzy 6 &SS | f &2 @R SIHBERF 2 VA dzZA 2 16 SNE NF2ANI {W&/S DL Obd$ LI | {;
Y I NN2 g SRy iR®EIY22INS LJa @ CANR(G WEXGREBIOEISNYI 2EH KK S

48t SO0a2y 2F (KS 112aaAofS NBRdAzZOSNI 2LJe2yaod

¢ KB2 (W@ S NI SN O2 Yo 0\l a2 ¢ B2NE IORMR dz8R RA iNIMBGATENRS
YEARAESNBY (G Ay (KSANBLEZRNE A BRBGERRISGONNESEH | 82 M (F
DL! be¢{ AYLWE DOEWRAyA (enms YR EKO2YY2y | LILINE I OK
Fdzi2Y20@S AYRdAZAGNREEI 6KAOK NBLINBaSyida RAUGSNByld ai
RSOSt 2 LIYSWINR RyzR o RINB LIN2 OS & & yoRA A LAXBAGSTY SEN1ifaA R 2 2 Y

¢ KS YR2YURSWII SNI +m K| 8 Fi KAV FRWYY HIFRA8 NEIWIBIYA ey H S OK2 T
Ad Lt NBFRe 0SAy3a RAAONA 6 84 BRS &EREVOQ EAEIESHHAY1DIKR [dEK X [
LJ2 6 SNIAKSES HEISN@# s +n+rayRiIa STOISHYFO¥AIKG 68 &adzo2S0i
RSLISYRAY3I 20/S KHIEARAMNS BIF ¥ § SRH & | ARGl ay ( NASIHAIE] Sy2 & i
LINEGSOGSR 3FAyald LR2egSNFdAE o1 SSSAGIME 2 8OYESIEY L2 NI NI
hy G(KS 2 iKSNIHKF RN SiNK & nY 20F28NJ I KA IKSNI Lt AYRSEZX |
F3FAyad 61HySNImpy TB&HA MR yi Aa | faz2 olFaSR 2y | F
F2N) LISN¥ Y SyYid adyOKNRYy2dzA Y202 ND X gEKMOKA BAFIHPNE 2a S 2
O2YO0AYSR 4 MNR QIR IORNIGS O 2 y 0

t! ot EHIOCOW CAYIE € t A%y o



(

I NOKAGSOGdzNE 3 { LIS Oa
GiANTS
Name |__Motor + Inverter V1 m Motor + Inverter V2 | | _Motor +Inverter Var. 3 [_ﬁotor + Inverter Var. 4 |
Technology rotor Ferrite & wound PMSM Rare Earth Rotor PMSM Rare Earth Rotor PMSM Rare Earth Rotor
Power peak [KW] 13 9 gre 23
Power continuaus [KW] 9* 6 g g
Torque peak [Nm)] 529 35 35 88
Cooling Air cooled™™ Air cocled Air cooled water cooled
IP index IP 25 IP 67 IP 67 IP 67
ASIL B ASILB for unitended torque ASILB for unitended torque B
ASIL A for DC votlage protection |ASIL A for DC votlage protection
Efficiency 86% >80% >90% (éﬂﬁo?fgs c@;:ﬁ:g)
Communication CAN Std CAN Std CAN Std CAN HS
Weight 10 kg 12kg =10 kg 20kg

@6000 rpm, lower before
@ 10000 rpm
Possibly water cooled inverter for better continuous performances
Version 6kWec 9kWp in development (concept stage)
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1 axle,1 motor

P25

9 KW continuous
13 kW peak

= B650Nm

= 150 km/h *

6 kW continuous
9 kW peak
=420 Nm

=113 km/h *
P67

[_Powertrain Variant 1__| Powertrain Variant 2 _||___Powertrain Variant 3 Powertrain Variant 4

4 KW continuous
6 kW peak
=420 Nm

=113 km/h *
P67

8 kW continuous
23 KW peak

= 650Nm

= 150km/h *

IP 67

2axes, 1motor .

P25

1 axle, 2 motors

IP25

‘ié.ﬁ'.continuous
26 kW peak

“ “ ~ 1300 Nm
=150 km/h *

18 kW continuous

26 kW peak
= 1300 Nm
=150 km/h *

12 kW continuous
18 KW peak
=840 Nm

~ 113 km/h *

P67

12 KW peak
= 840 Nm
~113 km/h *
P67

16 kW continuous
46 kW peak

= 1300 Nm

=150 km/h *

IP 67

12 kW continuous
18 kW peak
=840 Nm

=113 km/h *

P67

12 kW peak
=840 Nm
=113 km/h *
IP&7

16 kKW continuous
46 KW peak

= 1350 Nm

=150 km/h *

IP 67

* Theoretical compatible with max rotor speed. Does not take into account the vehicle mass and drag forces
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Battery Pack Configuration 138-10P 148-10P 148.9P 145-8P 145-7P

(Single Module)

S 13 14 14 14 14

P 10 10 9 8 7

# cells 130 140 126 112 98

Typical single cell capacity (Ah) Format NMC 21700 5 5 5 =) 5

Maximum cell capacity (Wh) 23725 2555,0| 8% 2299.5|-3% 2044.0] -14% 1788,5|-25%

Estimated Max effective capacity (Wh) 20725 2255,0{ 9% 1999.5( 4% 1744,0| -16% 1488,5|-28%

Cells mass (kg) 8,970 9.66| 8% 8.7|-3% 7.7 -14% 6,8| -25%

Estimated pack mass (kg) 12,5 13,5- 12,1| -3% 10,8| 14 9,4/|-25

Nom Voltage 47 45| 51,10/ 8% 51,10 8% 51,10, 8% 51.10) 8%

Max Voltage (max capacity) 548 58,8/ 8% 58,8 8% 58,8 8% 58,8 8%

IMax voltage (Long Life) 53,95 58,18% 58.1] 8% 581 8% 581 8%

Min Voltage (depending on settings) 40,3 43,4 8% 43.4| 8% 434 8% 434 8%

Nom Battery System Power (W) 23725 2655,0| 8% 2299.5| -3% 2044| 86% 1789] 75%

Nom Battery System Power (W) at 20% SOC (3.4V) 22100 2380,0| 8% 2142,0|1-3% 1904 86% 1666| 75%

Peak Battery System Power (W) 5694.0] 6132,0| 8% 6132.0| 8% 6132] 108% 5366| 94%

Peak Battery System Power (W) at 20% SOC (3,4V) 5304.0] 5712.0| 8% 5712,0] 8% 5712| 108% 4998| 94%

Estimated Max Effective capcity in 58V driveline (kWh) 2,07 2,13[3% 1,88]-9% 1,64 -21% 1,40] -32%

Estimated Max Effective capcity in 54V driveline (kWh) 1,95 IH\ 'l-“.| IH\ J—|
Values of a Powertrain Variant V2 (Motor-Inverter-Reducer)

Driveline max voltage 58

Nom Driveline Electrical Power Demand (W) 6667

Peak Driveline Electrical Power Demand (W) 10000

Assumed Driveline Efficiancy % 08

Assumed Driveline Temperatrue (°C) 40

Cell cost Reference +0% +0% +0% +0%

Total cell cost Reference +8% -3.1% -14% -256%

BMS cost Reference +0% +0% +0% +0%

Other cost Reference +0% +0% +0% +0%

Total Pack Cost Reference +4% -2% -T% -12%

Total Pack Cost/ effective capacity in 58V driveline (EUR/kWh}) Reference +1,2% +8,3%

MNumber of packs to reach continuous power demand of Powertrain 3,0 28 31

Number of packs to reach peak power demand of Powertrain 1.9 1.8 1.8 1.8 2,0
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Number of Modules

Modules 14510P

capacity cells [kWh] . ] . 26 51 77l 102 89
nominal [kK\WV] 1.8 | 4 26 51

nominal at 20% SoC . 24 48

peak [KW]
peak at 20% SoC !
95% x Capacity - Reserve [kWh]| 1, : | 213 455 698 941] 820

Modules 13S10P

capacity cells [kWh]
nominal [kK\WV]
nominal at 20% SoC

peak [KW]

peak at 20% SoC

95% x Capacity - Reserve [kWh]
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No. Misuse cases
1 Using a charger not designed for the 48V battery can overcharge the cells causing thermal
runaway
5 Physical abuse of the battery like puncturing, crushing or dropping can lead to an internal

short circuit

3 Disabling the BMS whereby all safety protections are lost

Incorrect battery connections. Incorrectly wiring two or more 48V packs could increase the

4 voltage unexpectedly or cause sparks/fire.

5 Charging/Discharging at extreme temperatures can cause battery cell damage
6 Improper storage (extreme temperatures)

7 Washing/pouring the battery with water
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ABS Anti-Lock Braking System

AM Advanced Market

ASIL ldzi2zY2e@S {FFSde LyGSaNrnide [ S@St
BMS Battery Management System

CAN Controller Area Network

DC Direct Current

DEM Demonstrator, Pilot, Prototype

EM Emerging Market

EMS Energy Management System

EV Electric Vehicle

GIANTS Green Intelligent Affordable New Transport Solutions
GNSS Global Navigation Satellite System

GPS Global Positioning System

GVW Gross Vehicle Weight

HARA IFTFNR 'ylIfteéeaira yR wAial !'aasSaay
HMI Human Machine Interface

loT Internet of Things

IP Ingress Protection

ISO International Organization for Standardization
LEV Light Electric Vehicle

Lkon Lithium-ion

LTEM Long Term Evolution for Machines

MPC Multiple Pack Configuration

MPP Maximum Power Point

MPPT Maximum Power Point Tracking

MQTT Message Queuing Telemetry Transport

MSP Mission Suitability Profile

MSSI Mission Suitability and Social Index

OBC On-Board Charger

OEM Original Equipment Manufacturer

PMSM PermanentMagnet Synchronous Motor

PU Public

R Document, Report

SEN Sensitive

SIM Subscriber Identity/Identification Module

skm SolarKilometers

SoC State of Charge

STC Standard Test Condition

T™Y Typical Meteorological Year

UN ECE United Nations Economic Commission for Europe
VCU or PCU Vehicle or Power Control Unit

WP Work Package
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|Category Definition

L1 A two-wheeled vehicle with an engine cylinder capacity in the case of a thermic engine not exceeding 50 cm3 and whatever
the means of propulsion a maximum design speed not exceeding 50 km/h.

L2 ith an engine cylinder capacity in the case of a thermic engine not
exceeding 50 cm3

L3 A two-wheeled vehicle with an engine cylinder capacity in the case of a thermic engine exceeding 50 cm3 or whatever the
means of propulsion a maximum design speed exceeding 50 km/h.
A vehicle with three wheels asymmetrically arranged in relation to the longitudinal median plane with an engine cylinder

L4 capacity in the case of a thermic engine exceeding 50 cm3 or whatever the means of propulsion a maximum design speed
exceeding 50 km/h (motor cycles with sidecars).

symmetrically arranged in relation to the longitudinal median plane with an engine cylinder
capacity in the case of a thermic engine exceeding 50 cm3

and whose engine cylinder capacity does not
exceed 50 cm3 for spark (positive) ignition engines, or whose maximum net power output does not exceed 4 kW in the case
of other internal combustion engines,
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Temperature Classification

HOT (Above 30 °C) - WARM (15°C to 30°C) - COLD (Below 10°C)
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Humidity Classification

(30% to 60%) - L OV (0% to 30%)
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NO2 Classification HIGH (40 pg/m? and above) - IED1U0 (21 to 40pg/m?) - LOW 0 to 20 pg/m?)
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GIANTS
B.Det aBleaead hm@Qwv e&r vi eapooégary Vehicl es

¢l oceds | GF ol .58 2FKYIIKN] # yKiGaaNd 2BKROfS& Ay OYWBSNHAGFIBNRI VRO i |

~|Citrogn AMI Advanced market |
Opel |
gt Advanced Market

Tazzari ZEROMAX | Advanced market

Ligier Myli Good Advanced market

Ligier Pulse 4 Court | Advanced market

_ |Estrima Biro Big 45 | Advanced market L6e-BP. Passenger| 2024 (new model) 45 NA 35 390 NA an| 349 504

Atxam Truck Van | Advanced market

NA 45 NA 6.0, NA 50 NA| NA 48|
Lawin X e-TRIKE | Emerging market L5e Passenger 2014 a8 NA 3 sl NA NA 450 60
Mahindra Treo &
Treo Plus (2 g i Lse Passenger 2024 8 NA| NA 8 NA 2 48
versions)

c Emerging market

Baja RE E-TEC 9.0 ko Lse Passenger 204 48 NAl NA NA 48
Atgreen Emerging market Lse Passenger 2024 50 NA| NA 825 NAl 810  NA NA|
F¥aggio Ane B-Cly | -Emenoing suavket LS. Passenger 2023 45 NA 544 NA 29 NA 413 512

Fx Max India
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DDefinition of I

Making electrotechnology work
for you.

ngress

GIANTS

Protection

Ingress protection (IP) ratings guide

IP ratings are represented by combining the first and second digits of the below columns

2" numeral - water

m No protection

15t numeral - solid foreign objects

m il

1 Protected against solid foreign objects of
50 mm @ and greater

5
74

Protected against solid foreign objects of
12,5 mm @ and greater

2 Protected against vertically faling water drops
when enclosure tited up to 15°

Protected against spraying water
Protected aganst splashing water

Protected against water jets

ﬂ Protected against powerful water jets

7

Protected against solid foreign objects of

2,5 mm @ and greater ’/’

ez L
5 Dust-protected —’ Ll

Protected against solid foreign objects of
1.0 mm @ and greater

Protected against the effects of temporary
mmersion in water

Example: +
W@s

Protected against the effects of continuous
immersion in water
» Protected against water jets
* Dust-tight Protected against high pressure and
temperature water jets

Protected against vertically faling water drops | §

CA JadyNB b 2 N 5 S Uy AvoRNB\NRET S 0m#t Soyy a6

Verticaly fallng drops shall have no hammful effects

Vertically falling drops shall have no hammiud effects when the enclosure is tited at any angle up
1015" on either side of the vertical

Water sprayed at an angle up to B0’ on either side of the vertical shall have no harmiful effects

Wiater splashed against the enclosure from any direction shall have no hamnful effects

Water projected in jets against the enclosure from any directions shall have no hamiul effects

Water projected in powerful jets against the enclosure from any direction shall have no harmful
effects

Ingress of water in quantities causing hamnful effects shall not be possible when the enclosure
is ily i In water under lized conditions of pressure and time

Ingress of water in quantities causing hammful effects shall not be possible when the enclosure
is continuously immersed in water under conditions which shall be agreed between
manufacturer and user but which are more severe than for numeral 7

Water projected at high pressure and high temperature against the enclosure from any
direction shall not have harmful effects

Ot zHfdicOu CAYL
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Def i n

Agreement

Concerning the Adoption of Uniform Technical Prescriptions for
Wheeled Vehicles, Equipment and Parts which can be Fitted and/or be
Used on Wheeled Vehicles and the Conditions for Reciprocal
Recognition of Approvals Granted on the Basis of these Prescriptions*

(Revision 2, including the amendments which entered into force on 16 October 1995)

Addendum 135 — Regulation No. 136

Date of entry into force as an annex to the 1958 Agreement: 20 January 2016

Uniform provisions concerning the approval of vehicles of category L
with regard to specific requirements for the electric power train

MA@ A aHN

CA JadXB !

This document is meant purely as documentation tool. The authentic and legal binding text is:
ECE/TRANS/WP.29/2015/69  (as
ECE/TRANS/WP.29/1116).

amended by paragraph 75 of the

@

UNITED NATIONS
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E/ECE/324/Rev.2/Add.135
E/ECE/TRANS/505/Rev.2/Add.135

Scope

This Regulation does not cover post-crash safety requirements of road
vehicles.

Part I: Safety reguiremenls with respect to the electric power train of vehicles
of category I" with a maximum design speed exceeding 6 km'h, equipped
with one or more traction motor(s) operated by electric power and not
permanently connected to the grid, as well as their high voltage components
and systems which are galvanically connected to the high voltage bus of the
electric power train.

Part II: Safety requirements with respect to the Rechargeable Electrical
Energy Storage System (REESS) of vehicles of category L with a maximum
design speed exceeding 6 km'h, equipped with one or more traction motors
operated by electric power and not permanently connected to the grid.

Part IT of this Regulation does not apply to REESS(s) whose primary use is to
supply power for starting the engine and/or lighting and/or other vehicle
auxiliaries systems.
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2.20. "High Voltage" means the classification of an electric component or circuit. if
its working voltage is > 60 V and = 1500 V DC or > 30 V and < 1000 V AC
TOOt mean square (Ims).
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223, "High voltage bus" means the electrical circuit. including the coupling system
for charging the REESS that operates on high voltage.
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"Working voltage" means the highest value of an electrical circuit voltage
rms. specified by the manufacturer. which may occur between any { 7\
conductive parts in open circuit conditions or under normal operating A~
condition. If the electrical circuit is divided by galvanic isolation. the 5 S
working voltage is defined for each divided circuit. respectively.
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5. Part I: Requirements of a vehicle with regard to its
electrical safety
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5.1 Protection against electrical shock L y'
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These electrical safety requirements apply to high voltage buses under
conditions where they are not connected to external high voltage power
supplies.

51 Protection against direct contact

% . . monitors the 1solation resistance between the high voltage buses and the
Protection against direct contact with high voltage live parts is also required . 2 L

O & P S 2 electrical chassis.
for vehicles equipped with any REESS type approved under Part II of this

Regulation.

The protection against dicect contact with the live parts. shall comply witl
paragraphs $.1.1.1 and $.1.1.2

These protections (solid insulator, barier, enclostre, etc) shall not be able t 411
be opened.,disassembled or removed without the use of 0ols

SLLL For protection of live parts inside the passenger compartment or lugea
compartment, the protection degree IPXXD shall be provided.

S012. Protection of live parts in areas other than the passenger compariment o
Iuggage compartment

51121, For vehicles with a passenger compariment, the protection degree IPXXE ,* -
stall b satisied.
S1122. For vehicles witlout passenger compartment, the protection degree IPXXT
stall be satisied.
5113 Comectors
Connectoss (including velicle iler) are deemed 10 meet his requiremeat it
() They comply with 5.1.1.1. and 5.1.1.2. when separated withov the use
of tools;or
() They are located underneath the floor and ase provided with a locking
mechanism: or
() They are provided with a locking mechanism and other components
shall be removed with the use of fools in oder fo separate the
counector. or
(@ The voltage of the live parts becomes equal or below 60V DC or
equal or below 30 V AC (sus) within one second after the comector
s separated.
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