SES(Flits:E55tHE) EViRm

Accumulator Side Protection,
Tractive and HV side Protection (EV only)
Rear Impact Protection (EV only)
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Accumulator Side Protection

EC AUEUENIELWC L 2 HEER T E B E 2 9 5L

F.11.2.1 Side Impact Protection
a. All Accumulator Containers must be protected from side impact by structure Equivalent to
SIS(F.6.4, F.7.5)
The Accumulator Container must not be part of the Equivalent structure.
b. Accumulator Container side impact protection must go to a minimum height that is the

lower of the two: 240mm above Lower SIS

e The height of the Upper Side Impact Structure
e The top of the Accumulator Container at that point

SIS ¢Rear Impact OREID=AEEICLSD HV RER.

The triangulated HV protection between the SIS and Rear

Lower SISD.LY5 240 mm FLiE 7F1AL—-50 LSOV
?nb\“g"\ﬁE-C‘4E<g-5:th\‘-c‘gig-° %*%E(iabgﬁ/‘“ Impact may be as low as 240mm above the Lower SIS or
the top of the accumulator, whichever is lower.

BEIFRO/I1TD. Lower SISO LF 240 mm (Upper There is no maximum height.

SISDZL) LRAUEERS5, ACCH LICRUHULTLTERW,
2FD, RBBHRD/ A TIE|TERL,

BLANK

F.11.2.1.a Accumulator Side Protection Minimum Tube Used EQ
F.3.2.1.m Example: 25.4mm x 1.6mm round Size B Round EQ
F.3.4.1.b Wall thickness: 1.2 mm
Outer Diameter (OD): 25 mm
Wall thickness: 1.2 mm
Outer Diameter (OD):  25.0 mm
Tube cross sectional area (A): 114 mm?2

Tube second moment of inertia (I): 8509 mm”4




Air Gap to Driver’'s Seat

EC AUEUENIELWC L 2 HEER T E B E 2 9 5L

T.1.6 Heatinsulation requirements apply at operating and failure temperatures.
T.1.6.3.b An air gap no less than 25mm is required between the accumulator and the driver's seat.

T.1.6.3b

BLANK
Air gap to driver's seat ==25mm:
Top surface of HY Protection:

iz 55 90mm




Tractive and HV Side Protection

EC AUEBUENIELWC L 2 HEER TSN EmZ AT 9 B

Tractive and HV Side Protection (EV Only)

c?MSide Protection(d 350mMmE T THRETHS

F.11.2.1.a From the side, below 350mm, all HV components must be protected with an upper tube,
a lower tube, and a diagonal tube or tubes completely triangulating the upper and lower tubes.

BLANK

F.11.2.1.c Tractive Side Protection Minimum ___ Tube Used EQ -y L b= ] 1S 1§ e
F.3.2.1.n Example: 25.4mm x 1.2mm round Size C e 8 — T e &
F.3.4.1.c Wall thickness: 1.2 mm [
Square side: 25 mm
Wall thickness: 1.2 mm
Square side:  25.0 mm
Tube cross sectional area (A): 91 mm”2
Tube second moment of inertia (I): 6695 mm”4
BERTHZCEAFNEY —>THE, MHBSPPFBHSLEH#.
®25.4mm. t=1.2mm ED)N1THRHENSB KETRUENATELS, Side ProtectionZ#85% 93

RATDRTICHZHTS.

F.11.2.1.k The entire top edge of the upper tube must be at least 240mm above
the lowest point of the top surface of the Lower SIS tube.

BELANK

EV motor location: Select Drop Down BLANK
Top surface of HV Prﬂtectiﬂn:| BELANK

SECAUEBUENIEL WL 2 SR CEBRIE 2 95




Rear Impact Protection

EC AUBUBEN IELWC L 2 HEER T E B E 29 5L

F.11.2.2 From the rear, below 350mm, all HV components must be protected with an upper tube, ETHRZECEEINEY -V TRE,

T ot ’ i ®25.4mm. t=1.6mmzZEkE(L.
rangulation may be asymmetric. 125mm. t=1.2mm Bl EONN1IDRH5h B

If a billet plate replaces all three tubes, it must fully overlap the tractive side protection tubes.

a lower tube, and a diagonal tube or tubes completely triangulating the upper and lower tubes.

F.11.2.2.a Increase from Size C to Size B if the accumulator is < 100mm (3.937in) from the rear impact .
ZMRear Impact Protection(d 350mmE FTHETHD, @BEF=ABENRDENS.
= \
F.11.2.2.a Min distance from Accumulator to Rear Impact? mm BLA
Accumulator Rear Impact Protection  Minimum BLA
F.3.2.1.m Example: 25.4mm x 1.6mm round Size B B
F.3.2.1.b Wall thickness: 1.2 mm BLA
Square side: 25 mm BLA
Wall thickness: 1.2 mm BLA
Square side:  25.0 mm BLA
Tube cross sectional area (A): 114 mm~”2 BLA o
Tube second moment of inertia (I): 8509 mm”4 BLA ‘ .

F.11.2.2.b The entire top edge of the upper tube or plate must be at least 240mm above
the lowest point of the top surface of the Lower SIS tube.

BLANK
Top surface of Lower SIS to top Rear Impact >=240mm: - mm BLANK

sEC AUEUENIELWC L 2 HEER T E B E 29 5L



Rear Impact Protection

EC AUZBUEN IELWV\ L 2R TEDE 2 I &

BEO=AMETBNEN3Rear Impact ProtectionZ Replace9%&0V58 35,

F.11.2.2.h The Rear Protection must be fully triangulated to the rest of the frame with structural tubing.

If a plate replaces all three tubes, 4x 30kN or 8x 15kN mounts are required.
Bolted joints must be documented if a removable panel or tube is used.

F.11.2.2.a Rear Impact Tubes Replaced: 0 BLANK
F.3.3-5 Material:  Steel BLANK
F.3.4.2 Young's Modulus (E): 2.00E+11 Pa BLANK

Yield Strength (Sy): 3.05E+08 Pa BLANK

Ultimate Strength (Su): 3.65E+08 Pa BLANK

Pa BLANK

0.00E+00 mm~”2 BLANK

0.00E+00 mm”4 BLANK

Mount longitudinal Edge to Moment of Inertia Centroid (R):  12.500 mm BLANK
Buckling Modulus E_1*_1<=E_2*_2: 0.00E+00 BLANK
Critical Strength S 1*A_1<=S_2*A_2: BLANK
Bending 4*%S 1% 1/r <= 4*S 2*| 2/r: BLANK

Deflection Bending_1/(48*El): BLANK
Energy 0.5*Bending”2/(48*El): BLANK

AETRILIIC,

Diff Mount U4 Rear Bulkheadh':it& k. BEU LD
HMEZBIFIHO>TOWNE, =AIBEDNNIITHE(TER,

E : {sHTERER
Sy: B#{AsdE
Su: mA5|5RMESE

Include all required dimensions.

Differential mounts used
to replace a rear impact

diagonal are expected to
extend ~25mm beyond a

tube or monocoque

opening top and bottom.

DIFF

25mm O

Plates replacing all
three tubes must
fully overlap side

tractive protection.

4x 30kN or 8x 15kN
mounts required.

Minimum Moment of Inertia (1)
may not be same place as minimum

|

=
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F.10-11 EV Accumulator
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Accumulator Segments

[Voltagel. [Capacity |ZF(FERIHRHOEVEESZSFEEXTLELE T,

APZRAZURNCE,
= A\
Cell type: 5LA Cylindrical
\I\/Iaximum Voltage: V BLA Cvlindrical
Cell mass: g BLA Pouch
Nominal Capacity: mAh BLA Prismatic -
Maximum segment cells in series: BLA 3IRH5E S Cylindrical
Maximum segment cells in parallel: BLA
EV.5.1.2 Maximum segment voltage: 0.0 V EQ .
EV.5.1.2 Maximum segment capacity:  0.00 MJ EQ b
Number of segments in series: BLANK >
Number of segments in parallel: BLANK
EV.3.3.2 Maximum accumulator voltage: 0.0 V EQ
Maximum accumulator capacity: ~ 0.00  kWh EQ
Pouch
Accumulator, number of segments high: BLANK
Accumulator, number of segments wide: BLANK
Accumulator, number of segments long: BLANK
SxP= 0 LxWxH= 0 EQ

F.10.3.2.b Maximum segment mass <=12kg (26.4lbs):[ kg BLANK
F.10.3.2.d Min fastener count in fastened connections between vertical walls: 2

Prismatic



Accumulator Segments Al

AN 2023F LHFITES . EER,
EQ

EV.5.1.2
EV.5.1.2

EV.3.3.2

F.10.3.2.b
F.10.3.2.d

astotIE961%

Accumulator Segments

EQ

Cell type:

Pouch

Maximum Voltage: 4.2
Cell mass: 255
dqminal Capacity:] 10000

v

Maximum segment ceg in series: [ 12
Maximum segment cells inqrallel: 1
Maximum segment voltasg: | 50.4
Maximum segment capacity: 1.81

Number of segments in parallel:
Maximum accumulator voltage:  403.2
Maximum accumulator capacity: ~ 4.03

EQ

Accumulator, number of segments high:
Accumulator, number of segments wide:
Accumulator, number of segments long:
SxP-= LxWxH-=
Maximum segfent mass <=12kg (26.4lbs):
Min fastener cgunt in fastened connections

N ST A

=G79*G80*G81

Segment#(IBEETEEINS

kWh

Hetween vertical walls:

EQ
EQ

g
m EQ
/E‘(%/

Number of segments in series: (SB’/E_Q/ 1=
: 1 < EQ

1EIAY MDD IV

1=J X NAERF1IE

TOEIXANFIE

BLTI X 8 1E
ROLICFEFHIN TS

mcehm =1E
#wmsm =251
BI{£75 A = 448

2,"EQ",IF(OR(D82=0,G82=0),"BLANK","CHECK"))

HIEEAE

D82=G82¢BNIFTEQILRRS
EofITlE 8=8




Accumulator Segments Al

2023€FLMiEL) - - -TiH20G, Mi40GIEBEEFHEETNS AHDSEE

Material E (Pa) S_Ultimate (Pa) Shear (Pa)
Steel Unwelded 2.00E+11 3.65E+08 2.11E+08
Steel Welded 2.00E+11 3.00E+08 1.73E+08
(6061-T6 Unwelded 6.90E+10 2.90E+08 1.67E+08 |
6061-T6 Welded 6.90E+10 1.75E+08 1.01E+08
RS ZEA D
EQ Accumulator Segment
EQ
F.10.3.4.a Restraint Method: Friction / EQ
Segment structure material: Aluminum vy EQ
F.10.3.4 Cell mounting and bracing material: E:| 6.90E+10 |Pa EQ
UTS:| 2.90E+06 |Pa EQ 107 302
Shear:| 1.67E+08 |Pa EQ

Segment structure top view cross section between Wallszl:l mm”*
F.10.3.4.b Vertical acceleration 20*mass*segments_high: 0.00E+00 N
Segment compression strength UTS*top_view_area: 0.00E+00 0.00%
Segment structure front view cross section between Wallszl:l mm~*2
F.10.3.4.b Lateral acceleration 40*mass*segments_wide: 0.00E+00 N
Segment compression strength UTS*top_view_area: 0.00E+00 0.00%
Segment structure side view cross section between Walls:l:l mm”2 Q
&
EQ

Accumulator total front to rear lehgth: 500 mm ] EQ — L
Accumulator total left to right wWidth: 650 mm<J _EO —>
Accumulator total bottom to top hight: 300 mm EQ "
Non-segment volumes must be included in mount offset, rows 61-63. ACCE1R&AT 8
Do not mount to non-segment volumes.

Segment O&BEEZA D
1( 500

3




SegmentOAREDFS

Zkens FEX. IFEX. AiEmEz9A XADTEE#HIT DL CZISER !

Segment top view structural cross section.
Segment front view structural cross section.

AREEDFSEICOWT : FE10.3.1.b
NEE( I X MRl EOEEH WA (Must)
NEE(II A MO EOZEFTHRUTVBRTENEZHLLY (Should)

Segment side view structural cross section.
Include all dimensions entered below.

o Segment(cDOW\T :
Segment Isomerlc view Cell&fAzZZ T3¢ (Must)

Battery
Restraint
method

TIAS MO L OEB@RFTESHHEERLL (Should)

Lateral Cross Section Longitudinal Cross Section
ACC Restraint Method

bolt, spacer

" EEHERE
E: RV E) -D

e et |

Length2 8T 5 Width% 5283 %

11



Accumulator Container

2024 THABLEMENZIAR,

EV.4.3.5 Any Accumulators that may vent an explosive gas must have a ventilation system or pressure relief valve to release the vented gas
EV.4.3.6 Completely sealed Accumulator Containers must have a pressure relief valve
EV.4.3.7 Pressure relief valves must not have line of sight to the driver, with the Firewall installed or removed

EV.4.3.5 BRMARZKREIDREMEDOHD7F1LL—FICE MESNH AZEN T OIS AT AFEFEAV)-TRAIETT
EV.4.3.6 FTERICERAINZTF1LL—YTFHIBEAW-IANKETT
EV.4.3.7 J7A70A-IUAEDMIIENTOSHERDAENTVSIBE . ENV-TRERSA/NN-DRFLCATEWIFFEA

TERIEBRR2IREBOTHD, E55DHED

BDESBRAIA-S (CADE) Z&FRTITEL,

BLANK

EV.4.3.5- BLANK
Any opening, including pressure relief valves, must face away from the driver.

K2

EQ
EV.4.3.5-7 Image shows accumulator segments are not completely sealed | EQ
Any opening, including pressure relief valves, must face away from the driver.
EQ
- - - - AVOID MOUNTING TO COMPARTMENTS WITHOUT CELL SEGMENTS
EV_4_3_5-7| Image shows pressure relief valve is not pointed at the driver | EQ MEASUREMENTS ARE ALWAYS TAKEN BACK TO CELL SEGMENTS

Any opening, including pressure relief valves, must face away from the driver.

12



Low Est
High Est

Accumulator Container

20245 THEDHESEVEESNED. RERREU.

Corner Attachment & Mass Based @ Load{ED:TEEIEEICHE S,

Total mass of all segments:
Total accumulator mass:

F.10.5.6
F.10.5.7

Corner attachment test load:
Mass based min attachment number:

Composite teams: =g

4x at

Composite teams: Enter tab names for materials used.

kg

kg
0 N
15000 N

ames for materials used.

each
each

F.10.5.7

Mass based min attachment number:

10x at 15000 N

Attachment QitEEME

Low Est High Est Cell Mass Total mass of all segments: kg EQ
0 0 0 Total accumulator mass: kg Cell type: Pouch
F.10.5.6 Corner attachment test load: 0 N each Maximum Voltage: 4.2 V
F.10.5.7 Mass based min attachment number: 4xat 15000 N each " °coe Cellmass:| 255 |g
AR (5 )(D%I{EEA?J 95¢ vl S
ﬁ;(;ﬁb ells in series 12
ells in parallel: 1
EV.5.1.2 Maximum segment voltage:  50.4 V
Composite teams: Enter tab names for materials used. EV.5.1.2 Maximum segment capacity.__181__MJ
FQ Number of segments in series{: 8 ]
) Number of segments in paraffel: 1
L(.)W 2 Total mass of all segments: 4 Ny EQ EV.3.3.2 Maximum accumulator voltdge:  403.2 V
High Est 48 Total accumulator mass: 62 kg bo - , bty 403 kwh
F.105.6 Corner attachment test load: ~ 6082.2 N each sﬂﬂa)seg mentb\%‘CGkg = 48kg - '
F.10.5.7 Mass based min attachment number: 10x at 15000 N each FQ
Composite teams: En b names for materials used. /fccumullattor, numt?er Off seggmentts h ih: ;
ccumulator, number of segments wide:
- Accumulator, number of segments Ighg: 4
ow Est High Est Cell Mass Total mass of all segments: 483 4 EQ SxP— 3 LxWxH = 3
2 26 2.04 Total accumulator mass: 62 kg EQ F103.2b Maximum segment mass <—12kg (26.4I:L_<g
F.10.5.6 Corner attachmenftest load:  6082.2 N each F.10.3.2.d Min fastener count in fastened connections between vertical walls:

EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ

EQ
EQ
EQ
EQ
EQ

13



ACC Container 41E%
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F.10.2.4 Number of segment external vertical wall divisions: . BLANK

Number of cover fasteners:| / AN BLANK

F.10.3.1.c Min 2 per wall division when using fasteners betwegn external walls and floor.
F.10.3.1.d Min 1 per wall division when using fasteners betwgen internal walls and f

Y¥(CFastener#I D HDPI(RRI DL

ZHEREDE7AYARDIGHEELPTL

S e Number of segment external vertical walls

walls and totally contain
2 M6 fasteners to cover

A Jointed by bolt
\.
\Q\.
~%

\




F.10.2.3

ACC Container EDIESHE

sC AUTZEMEN Joining 7 7AN WS IET > X (CADK) ZRf1d 3L

F.10.2.3.b

BLANK
Vertical wall joining method: 4}R-C3- BLANK

Average unit strength of 50% weld, 0.9mm wall: 135 N/mm N/A
N N/A
mm N/A

N/mmr2 N/ ANTBL,
mm N/A
EQ

F.10.2.3 Vertical wall joining method:| Fastened EQ F.10.2.3 Vertical wall joining method:

Average unit strength of 50% weld, 0.9mm wall:

F.10.2.3.b Fastener shear capability:
Maximum fastener spacing:
F.10.2.3.b Fastener shear / spacing >= Unit baseline:

Indicate weld paths in image.

F.10.2.3 Vertical wall joining method:|

Average unit strength of 50% weld, 0.9mm wall:
At least half the perimeter must be welded:
Shortest weld >= 25mm (1in):

10.2.3.a

F.10.2.3.b

135

N/mm N/A

N BLANK
mm BLANK

N/mm”2 N/A

mm N/A

EQ

Welded FQ
135 N/mm N/A

% BLANK
mm BLANK

N/mm”2 N/A

mm N/A

N/A

Average unit strength of 50% weld, 0.9mm wall:

Shear strength of adhesive (Use 'Fastened' for rivets):
Minimum bond overlap (Leave space to rivet):

F.5.5.3 0.5*adhesive x overlap >= Unit baseline:
EQ
F.10.2.3 Vertical wall joining methot
Average unit strength of 50% weld, 0.9mm wall:
F.10.2.3.b
F.10.2.3.b

Vertical Wall OS5 EZEIRL.

#HABLANKITERETNTCW3IAEZ

Bonded EQ
135 N/mm EQ
N N/A
mm N/A
N/mm”2 BN
mm BLANK
EQ
Continuous
Layup EQ
135 N/mm N/A
N N/A
mm N/A
N/mm”2 N/A
mm N/A

EQ

Continuous Layup O#ANFRE

15
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F.10.2.1 MINIMUM ACCUMULATOR FLOOR
F.10.4.3 All segment floor sections >= 75% area: BLA
F.10.2.1 Accumulator Floor Construction: | EQ
Steel: 1.25mm (0.049in), Aluminum: 3.2mm (.125in): mm BLANK
Material Used: BLANK
F.10.2.2 MINIMUM ACCUMULATOR WALLS - —
BLA i DAccumulatord>FFHAMEFICITTS
F.10.4.3 All segment wall sections >= 75% area: BLA Floor&fZz =, LZ‘E'U"(ZEA”?%%
F.10.2.2 Minimum Wall Construction: T — -
Steel: 0.90mm (0.035in), Aluminum: 2.3mm (0.090in): mm = A | ‘
Material Used: gj <E3A >
F.10.2.2 MINIMUM ACCUMULATOR COVER/LID z AxB=00 5
S <| FloorEED O O%
o <
No accumulator holes with line of sight to driver: B E
F.10.4.3 All segment cover sections >= 75% area: ) v g —
O
F.10.2.2 Accumulator Lid: EQ L - | ©
Steel: 0.90mm (0.035in), Aluminum: 2.3mm (0.090in): mm e [Floor width) ]

WallsZB. Cover/LidEBIcDWTERIERIC

EYAXEANTDE



