2024 4 EV it 4 F 2024 EV Design Guide

R

1 A2 FBZ T3 INOAUCTION cootiiiietees et se s esens 3
2 ESFICEIT 2EETETE NOtES 0N ESF oottt 3
3 O—AiL—DEEREEE  Supplementary explanation of the Local RuleS.....cocveeeveveveveneee.. 6
TR R 0 Y X S 6
T 0 Y S 6
TR N A0 Y S 7
TR 0 Y01 SRS 8

TR T 20 Y SRS 8
3.6 J2024-EV-14 ettt Re bR et et et et e ne e Rt neeteeeeetentennenen 8
L L - = TP TTSTTSTR S 9
A1 ACC ettt a e Rt Rt eeAe £ et e n e e Rt Rt Rt ReeEeeR e A et et e Rt eneeReeneeneerenteneeneneens 9

L R A AV =Y 1oY =Y q =T oL o) [V = O 9
4.1.2 AcCUMUIATOr CONTAINEI ettt et eesneeneenne e 10

L I Vo1 =Yy el 1 Yo [oT=1 o] GRS RRRR 10

A N g 1ot AN YAt €= o o H TR 13
N N IS TRV 1 4 g~ SRS 13

A I T Y o o [ 1= B ¢ 14

4.2.3 DISCNAIZEE CilCUIt.uuiiitie ettt et e et e e et e e eateeetee e teeeebeeeeseeeesseeesseeesnseeenseeans 17
O I SRS 17
T I 11V TSRS 19
2 S PSSR 20
O A 1Y/ ST SRSRS 21
4.2.8 POSIIVE LOCKING uiiitieitiiiie ettt ettt ettt e et e e e be e eaeeeateenbeesteesaeesneesnresnnas 21

G T a1 e Ko XY T 0T o T RSP 22
G 0N N Y PR SRSS 22
4.3.2 ShUTAOWN DUTTON ettt ee et e ee e eneenne e 24
G TG T L s TSRS 25
4.3.4 Charging Shutdown Circuit Operation ...t e 26

O 1 =Y SR 26
O VYo~ SRS 26



N €Y o YUY o |1 o= OSSOSO 27

G T A T o V=SOSR 28
o A B =Y o] F= AR (o T o [ 1YY OO RORRRRO 29

5 EVZ ZRICHBITZNL—ILDOEERZE S The major changes in rules in EV Class........u......... 29
TR 15 10 0 S 29
5.2 FLL0.L1.4/F 10,05 ettt ettt ettt et ae et ae et eneeteaneaenn e 30
TR T Y T S 30
T YA G T8 S 30
TR Y200 1 TS 31



14> bAKX Y 3> Introduction

$j<£ iﬁrﬁuﬂu j'%))l/_}l/ajﬁ*%R ct < y)%) ﬁ:ﬁ E@T%ux.{ﬁaﬁ'ff)é
FSAE L —LIEDimD T & B —hILIb—IILE 5t HAIAATE ETERENCEF T 5 2 &,
The purpose of this document is to inform the notes and common questions in vehicle design.

Read the FSAE Rules and local rules carefully before starting the vehicle design.

2 ESF ICB§9 % ;¥5%FEIE Notes on ESF

REICHT-> TUIASRA (B135%, 165%) aLiHmL L
Read carefully 2024 FSAEJ Participation Rules (Articles 13 and 16).

HHZ TICPEREA R WEEIEF—LIT > b =D oBRAT 2,

FEHR S, B4 1/3 UENZHETHZ EROOND LI BIFEPC, HESINLT7+—L%
FRLEDST35BICIE, RRHE L TR,

FREHIZEVWDHZETH, FIEREHHRANICHD TEHZRRE L. EEEN’NBOHEE R
. FIERH & LTk D,

HRICARMZF - 7cIRE 2 HET 5

The team entry will be canceled if initial submission is not received by the due date.

RoNE )

nnll

If, at the time of initial submission, approximately 1/3 or more of the sections are found to be
blank, or if the designated form is not used, the document shall be treated as not submitted.
Even in the case of an initial submission that has not been submitted, if the applicant submits
the documents again within the initial submission deadline and the reviewer finds that the
contents have been improved, the submission will be treated as an initial submission.

It is recommended to submit the documents well in advance of the deadline.

MEREE, 2EHEORE I 2 EIEREHAR] £TICRELA TN i‘@btih\
BREEEBREEDLOD 74—\ 7R Ehrorge Y MRERF ICRIETHHER
HTE2, (74— KNy IAKIFERSE 1450 SES OfRHE & Lii@%@’é&%ﬁ@i o
BHAIC ESF B89 2700, FRHIREF/TICHBIRHT 2 2 L2 HES 2,

K7 4—FNRNy KOEEENODER - aXV FZHIBRLAEWT &,

If the first submission is not accepted, the applicant will be asked to resubmit.

The second submission after the initial submission must be made by the "Second Submission
Deadline".

Re-submission is possible after receiving feedback from the auditor and can be done any
number of times without waiting for the deadline. (Please note that the method of feedback is

different from that of SES submission as stipulated in Article 14 above.)
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Do not delete remarks/comments made by the judges in feedback.

ESF &1&IB. RUBERHARETZ AR TO EV ERIBEOHMERDO—D & T 2,
BEREENOD 74—y 7IZIZ2:BEIZENDDHENDH S,

EV B, BTERICSITERLL A 2ZF—LDESF 74— FRXY ZIEEELBEWGEDLH 5,
The order of passing the ESF and compliance with the resubmission deadlines will be one of
the factors in determining the order in which EVs will be inspected at the competition.
Feedback from the judges may take up to 2 weeks.

The ESF feedback may not be provided to teams that are unable to participate in the EV and

technical vehicle inspections

LIEEAREIC [ESF AH8FE] 2 F — L= ICTHITT 5,

ESF EEICBIF2UTORREZERE L. EV BiRESLiE (EV ERIE, BEBEEBAKRLY) 251
b, BEBBIEZF —L~ADT A=Ky 7ORTRELAEL,

- BIENE/HABREST / N A IE B
EVERELEZEGE LT —LIE, KREANICTF—LXR=2ICTRKRT S

A "Certificate of ESF Pass" will be issued on the team page after all items have been passed.
Priority will be given to EV vehicle inspections (order of EV vehicle inspections, omission of
inspection items, etc.) based on the following considerations during ESF inspections. Judging
results will only be provided as feedback to the team and will not be made public.

- Order of acceptance/deadline compliance/number of failed items.

Teams that have been awarded priority in the EV inspection will be announced on the team

page prior to the competition.

2024 FEDO7x—LIFTROLII BTV ELERD 7+ —<y FTHB, Excel 774 ILAD
Instruction & & <FtA, AD I &,
The 2024 form is provided in Excel format as shown below. Read the instructions in the Excel

file carefully and then complete the form.

F—LIEF Ly PEORIICHREEBZANT 5 L, REFIIFANFEERT L &, £72F
LYy PEDEIVUANDAN, 74+—< v bOBREIFL TEESAL,

Teams must fill in the required information in the orange cells. Alphanumeric characters must
be one-byte characters. Also, do not enter anything other than orange cells and do not change

the format.

HRBEANELRESIZ  Additional Comments $ICS2AT 32 & (BAFER)., XFEHIC4H)
FRIL 72, Additional Comments fHIZBAE (@AXFER) HEEHLLTH LU,
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Additional Comments sections are provided throughout for documentation of things which the
team feels are not adequately documented in the provided fields. These are optional and do
not need to be completed. The number of characters is unlimited. Additional Comments may
be written in either English or Japanese. If the field is too small to fit, use a smaller font, or wrap

the line. (Double-byte characters acceptable.)

ABIH T 2HEIFKEDEILICEBR RTINS, BEAEDIX Y MIBEDORICKFEEDEILIC
LEINB,
The judgment results reflecting your inputs are automatically displayed in light blue cells. The

judge's comments will be written in green cells after the ESF assessment.

Vehicle overview & N ACC overview #ICIZEREHRE GREAITENB L UZNEHBET k.
%) ERLADZE,
The Vehicle overview and ACC overview fields should be filled in with a design overview (design

intent and illustrations, etc.).

BEY T AERITIALTSH
XF AN SHELLDOTHEC & ghf;ﬁgiﬁgﬁﬁﬁ§$ﬁf*ﬁ
Figures and tables to be pasted should be £ y
clear and legible even when enlarged
The text should be legible and clear.
ADBEDZBE, KBOELORTMN (0K &£455
If the input is appropriate, the light blue cell displays “OK

HTHHTHE

Must be shown on st least cne schematic

Rafarances

FEEROIA L FMIBEORICHREOERILICERHEZLSD,
The judge's comments will be written in green cells after the ESF assessment.

(ESF @ A7) (Example of ESF input)



3a—AhIIIL— LD REHAA
Supplementary explanation of the Local Rules

3.1 J2024-EV-01

Energy Meter ICEft SN2 EMAIO 3% 7 X LinFIEF—LHVART HLENDH S,
BARGE, AFR T ZDAFINERBEVWEFNHDHEIE QA VAT LN OHEHRT S &,

The connector and terminals on the vehicle side connected to the Energy Meter must be
provided by the team. In cases where obtaining the connector is not possible, such as in

overseas schools, consultation should be sought using the QA system.

3.2 J2024-EV-04

TSAL f88FE 4 n#EM (EV.5.9.6 b)  Relaxation of TSAL visibility (EV.5.9.6 b)
TSAL DRBEMHICREEZRET D, UTOEHEN T TSAL L' BAFEICHE TENITR L,
Establish tolerances for the visibility requirements of TSAL. It is sufficient for the TSAL to be

clearly visible within the following range.

| T—————3000mm

1,600 = 50mm

<




3.3

J2024-EV-07

L DOIWHEFG T A > MBI 2 EEREREZKOEN

Relaxation of Requirement for the overcurrent protection in the multiple parallel battery cells
BEOELLIPTEIIERINI-E T A MZEWTIE, ZOFT 1 A0 ILICTRTOERIRN
LEETEINERINDZ A R (RMY ) ICHLTLIOOEERRET NA REHREL
TH &,

In a segment in which a plurality of cells is connected in parallel, one overcurrent protection
device may be installed for the segment under the condition that all the current flows through

one cell string in the segment.

EV.6.6.3 ICA] > 7-—Miyh b 2 — X E K
General fuse setting method when EV.6.6.3 is applied.

! : ' ZR S R B L W HAT R o — RA R
Set fuses that can withstand single cells and
= I I W/H for each string.

EV.6.6.3 # @A T2 Z & Tk 2 —XREHNRE 274 5 EH)
In the case where it becomes difficult to set the fuse by adapting EV.6.6.3

A HH

J2024-EV-07 @AY 5 Z & Tk 2 —XREZHEM L 7=HH)(ESF ~BHLE T 5 &)
Example of relaxing fuse setting by applying J2024-EV-07. (To be clearly stated in ESF)

h Ao B o TR
ETOEEPEE AR LORIERDEEZE
|_ The most severe conditions for the cell:
K\T}ﬁaﬂi of all current flowing only to one side cell

CNDIRT =<V ZAEFEDUUTIRDIL—ILTH D, BE-> CHIERELEBALTLE -
1eF—LTH, ZDELEFERTEZLSICRELARZZEAOL—LTHY RN 0ERZ
ERTCHAALTEBETHL—LTIEAEL,

This is a rule that limits the performance of a cell to less than half. This is a rule for emergency

situations, so that even a team that has mistakenly purchased a parallel-connected cell can

use that cell, and it is not a rule that will benefit from designing with its application in mind
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3.4

3.5

3.6

from the beginning.

J2024-EV-09

oy PRIV HRDEILNT T TP IL—ILIZ D W T OREM

Relaxation of Prohibition of Cell Balancing during shutdown

EAIRABFEHWTWS EZITIE, BTV TICET B HY TH-7-& L TH, Accumulator
Container ®AMEIZH Tld 7 574 LW (EV.5.4.3, EV.7.3.3),

Note: If AIRs are open, HV must not be present outside of the Accumulator Container (EV.5.4.3,
EV.7.3.3).

J2024-EV-13

EV ZEZRICDOWTOHERM  Relaxation of Rules for EV Chargers REFIER O FREIFDOREINE
Flg% ESF ~GBihd 2 Z L 2 KHFICHRAOENNTE S, (BFEH. ACC DERZ LAELTH L
WEWS ZETIERVLAMS EIMD, 72132 N B ICHYS T 2HEEZ BV TOERIIVNETH D)

Relaxation will be provided when the procedure of both standard charging and charging
abnormalities on the ESF.(This does not mean that ACC does not need to be monitored during

charging; it must be monitored using AMS and IMD or their equivalents)

BEHMIN2BANZLLTTH S  The relaxed rules are:

EV8.24 [CHEESIN TS a1 X DEFIREICET 54 2 —A v 7 i&#E,

The interlock function related to the connection state of connectors described in EV. 8.2.4.
EV.84.1 IC@IREIN TS AMS ZEA L CRESREF 7129 HH#EE

The function to turn off the charger using the AMS described in EV. 8.4.1.

EV.8.4.1 ([CEREIN T3 IMD (B L THRERT 4 7127 HHHE,

The function to turn off the charger using the IMD described in EV. 8.4.1.

J2024-EV-14

Ready to Drive(RTD) 1/ > 7 —ZAMER b N TWBIHE, EV.9.5 FEMI N5,
RTD 4 >4 —&g0—hHLL—IL J2024-EV-14 %52 T H T &,

The vehicle is not required to apply EV.9.5, if a Ready to Drive (RTD) indicator
is provided. The RTD Indicator must comply with local rule J2024-EV-14.



AIV—ILDES

4.1 ACC

4.1.1 Maintenance plug
AAVTFYRTZ GRS TA7AY IFEDTNNARTHY 2T A FEZE (BRHICHD
YIBIIC) REITED LDICT BT &,
maintenance plug is a device with a positive lock and shall be able to separate (electrically and

physically) between segments.

P»SELLTUTOEIBRIAFTI REFERT B ERL,
For example, the following connectors may be used.

https:/www.amphenol.co.jp/military/products/SurLokPlus.html

-

Amphenol’

SurLok Plus™

i o o

Amphanol TJ?:J—AI JMJHH

WSS R Na RRVRATRARII Lo )M 15 P 0603
it e sephencl co pfinustral! TS

PAA VT FURTZTIEMAEICRERLAVWEEETH L,
Maintenance plugs must be designed to prevent incorrect connection.


https://www.amphenol.co.jp/military/products/SurLokPlus.html

Between segments
-Can be split electrically

There are mechanical
walls between sections

-There is an insulator barrierrm)/

—

o 0 o«
S =
N
/ N\
4 /
cell segment section |
< 6MJ S12kg _
<120V Maintenance plug

4.1.2 Accumulator container

ACCIEZDAN—PEXEITAZ e BRALERYALAEEET B2 &, (EV.4.3.3,EV.11.4.1)

The accumulator container must be removable from the vehicle without opening its covers and

rids. (EV.4.3.3, EV.11.4.1)
ZACCICIEFTRONBARBEINIZTINLEMZ 2L (EV.4.3.8)

- 1SO7010-W012 (2 RF ¥ > RIL ("A"<w—7)

- "Always Energized”

- "High Voltage”

/. REBHIETROBRIZBEH INSTNNLEEE 2 & (EV.11.5.4)
- F—L%

- ESO 0 EFEES

Each ACC must be labeled with the following information (EV.4.3.8)
- Symbol specified in ISO 7010-W012 ("A"shape)

- "Always Energized”

- "High Voltage”

Each ACC must be labeled with the following information (EV.11.5.4)
+ Team name

- Electrical System Officer (ESO) phone number(s)

4.1.3 Voltage indicator

D FILTF—=VA4 2P —KIFACCOHY IV ZDIEkETIRICRZABDZ &,
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Chassis /

11

The voltage indicator must be visible when connecting/disconnecting the Accumulator

Tractive System connections. (EV.5.7.4)

High Voltage Present] (EV.5.7.4) Z RILAEBED Z &
The indicator must be labeled [High Voltage Present] (EV.5.7.4)

High Voltage
Always Energized

gt (740 Y) ORL P X—Z—FBVTH LW

A pointer-type (analog) voltmeter may be used.

ACC structure

BB b LCIIBECREZRET Z5EDRERIIRN 26mm & L, BE/EaEOHLEEG
1:18EkET22E, (R10.2.3)

When welding wall-to-wall or wall-to-floor, all weld lengths must be more than 25 mm and

the weld/space ratio must be 1:1 or higher

CARE AV FEERTOINEDSE L, £/ XY FORSUELY bEWI &, (F10.3.1
b.)

Internal vertical walls separating cells and/or segments must have minimum height of the
full height of the Accumulator Segments (F10.3.1 b.)

TIAV P 2BERULEICT 2HEG, thZN T v —~RYM<B—F XX %Z2EFT 5
z & (F10.3.3)

If segments are arranged vertically above other segments, each layer of segments must
have a road path to the Chassis attachments that does not pass through another layer of
segments. (F.10.3.3)

x l Segment | Segment |




@ ACC DAL NEDWAGIE, £/ AV FOERED 5% U EEZE->TWBZ &, (R10.4.3)
Exterior and interior walls must cover a minimum of 75% of each face of the battery
segments. (F.10.4.3)

Firewall Z3RW/IREETH, NWRUHOMOMEL S F 7 A /N—DEABBEL TIEA 54,
(F.10.4.4.c)
Holes and Openings for airflow must not have line of sight to the driver, with the Firewall
installed or removed (F.10.4.4.c)

© REBLUHABMEANT &, BE I0mm £ THAEINS (F10.4.4)
Holes and Openings for airflow: (F.10.4.4)
a. Must be round. Slots are prohibited

b. Should be maximum 10 mm diameter

| 10mm

10mm

OK NG

Insulation of the Charger
FREROMEEFMER(EV.8.21) & L TUT 3IEHORN L 2EHLT I &,

CEREZmIT I &,
A—H—IETVZ,
MEFIEIEA SR L 500 Q/V U EEHIZT &,
FEHROMBEERZ AT 2L, UTOBAEEHlT 52 &,
-+ AC AH~DC i #{8I(A:C,A:D, B:C,B:D)
« AC A ~FBERER(AE, B: E)
- DC Hh~FBERERK(C: E, D: E)
One of the following three conditions shall be met to confirm the insulation of the
charger (EV.8.2.1).
CE standards shall be met.
Maker evidence.

12



Insulation resistance shall be measured and meet 500 Q/V or more.

When measuring the insulation resistance of the charger, measure the following points.
- AC input to DC output side (A: C, A: D, B: C, B: D)

- AC Input ~ Charger Case (A: E, B: E)

- DC output ~ charger housing (C: E, D: E)

Accumulator

AC Charger
power

©

1
]

4.2 Tractive System

4.2.1 TS wiring
TS 74— 200N D H % HZ 7-3%HETH Rollover Protection Envelope ®AEIIZRI-NTW D
&,

TS wiring must be within the rollover protection envelope even if it has applied a force of 200N.

(EV.6.3.4) ooy Yy bOEER: vy FOBIZOWTTRICIETS,
ANRAGNF2a—TRET—TLHBEHEHTZ2LDIENCGLEDOTERET I &,
EV.6.3.4 Any Tractive System wiring that runs outside of electrical enclosures:

a. Must meet one of:

13



* Enclosed in separate orange non-conductive conduit
* Use an orange shielded cable.

spiral tube wire wrapping is not permitted as part of the cable may be exposed.

O

_ M\\_\\\\\\\\\

S5 v,
WA ,_/l' "/5"" .(/

\\‘\\‘\‘\\\'\:\\\\

J>>wh Conduit A1) F1—7 Spiral tubes

4.2.2 TS enclosures
@D TSTv/a—Cy—Il20WTIFEEEEINZLVDOTEET LI

There are many precautions regarding TS enclosures, so be careful

@ BEEHFBHLTWS ISHTAS, 7 —REOET 2 EELE Tlx (UL WA Y) @Y
mREBIEREE & H &
From the TS terminals where high voltage is exposed, appropriate insulation distance
(spacing) , such as compliance with UL standards, must be maintained to adjacent

conductive parts such as the case.

@ E—R—ZHRHV Ty /O—Y v —IliFEBAY—ILEZHB &, (EV.4.9.1)

HV enclosures (excluding motors) must have a yellowA label. (EV.4.9.1)

@ TSH—ZRIEFHN—DWE : Oemm EL NG WL & (EV.6.1.2)
It must not be possible to touch any Tractive System connections with a 100 mm long, 6

mm diameter insulated test probe

14



® Bh/kiE IP65 #EEE (EV.6.1.3)
Waterproof : IP65 recommended (EV.6.1.3)

® #emH/ N — (EV.6.1.1)

Non-conductive covers must prevent (EV.6.1.1)

@ fEEMRom#uRE >90°C (EV.6.2.1)
Mk — 7. TLDL S LEBERNOAZHIFICERT 22 &FFLE
Heat resistant temperature of insulation material >90°C

Using only insulating tape or rubber-like paint for insulation is prohibited

AU T OIHEE Z90°C (EV.6.5.5) (TS GLVARLIY/o—Yv—DFa
Heat resistant temperature of insulating barriers=90°C

(TS and GLV in the same enclosure)

© UL1741 MBXAMHEEEEE (EV.6.5.5) Creepage distance equivalent to UL1741 (EV.6.5.5)

U <100V DC 10 mm
100V DC < U< 200V DC 20 mm
U>200VDC 30 mm

TS & GLV oEAMx EoiEst (EV.6.5.7) TS-GLV spacing through air, or over a surface

Spacing Over Surface
conductive

%:

Spacing Over Surface is shortest path along the surface.

non-conductive
(PWB for example)

Spacing Through(Thru) Air

_U_ Spacing Thru Air is shortest path between conductors.

74 b Hh T T OREEREDA

HEIR EICBYICNZRITA 2 & CREEREZRCTSZIENTE S,

When there is an adequate hole on the circuit board, spacing over the surface becomes
longer.
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Example of spacing over surface

Opto-isolator Terminal-GLV
Terminal-TS
Girewrt board Lo | Longer path
without Hole

TS-GLV O ER EDEER (7> F) (TAHEERE ARSI NBEW-okETH &
Conductive parts on PCB between TS and GLV is not considered creepage distance, so

they must be removed.

% 5580

X

YN

0 8mm>6.4mm \
A== ILERDZECIE
ZI—R—ILADSAEZIRY R

o
o Xe) /O—EB:'I:I':U)E{EUE%‘E In case of through-hole boards,

SUREE®) 12D FERE remove the copper foil
in the through-hole.

O
0O 2.8mm# 6.4mm )
NNNNKN

Remove conductive parts (=cupper foil)
including the backside of components

E—&IREICTS & GLV A EET 256, BREICHRT 2 (EV.6.5.7)
The Tractive System and GLV areas must be clearly marked on the PCB

EROIEBEROEMHEICIY 74 —<LaA—T 4 YV Z BV HRICIIBERBER TZOHBL
FENZETHD 2 & (RBPRENRWRE) BT 52 &, (EV.6.5.7b)

If conformal coding is used to reduce the insulation distance of the PCBs, the
manufacturing method (no voids or holes) shall be explained to the Electrical Technical

inspection as being appropriate. (EV.6.5.7b)

TS —7 N0 LV 7 — 7V ISHERIERE DT D/ HEIES 2 Z &,

TS cables and LV cables must be fixed to maintain the insulation distance.



4.2.3 Discharge circuit
Discharge EIF K& HVD OfIEIL, HVD ZikWCH MRV Ty Y2 RETE 2B ICE
B9 5Z¢& (EV.5.6.3)
*Discharge Relay &> v v b &7 A% % switch TldamWzoH, EV.7.9.3b [ZEAE
N, bbb, TSMSOTRICT 4 RF v —YEIENFEL THREL,
The discharge circuit must be fail-safe such that it still discharges the intermediate circuit
capacitors if the HVD has been opened.
* The Discharge Relay is not a switch that opens and closes the shutdown circuit; therefore,
EV.7.9.3b does not apply. In other words, it is permissible for a discharge circuit to exist

downstream of the TSMS.

4.2.4 TSMP
@ TSMP ¥ v v ZICIEN & F0iEEH N —2E Y F13 5 2 &, (EV.5.8.1b)
TSMP jack must have nonconductive rain cover. (EV.5.8.1 b)

@ TSHH TSMP £ TORMISEBEEA L I L FEL 1 —XEHR TRV &, (EV.5.8.5)
The wiring from TS to TSMP must be high voltage orange and no protective fuse. (EV.5.8.5)

® TSMP OEBIOERITANRN—TEL, ShhaWEEEm->TWbZ &

Wiring on the back side of the TSMP must be covered with a cover and cannot be touched.

Ld ' -
HV Exposed

177
7 . ol

d 8
]

HV &ZH HV Exposed HcEbLN T3 Covered with box

@ TSMP ZAWATILFA—Z—(CLB2EBELAFEC., BEETICEDBEETIED 70—
TICIZRETFT Y SHE T O0—-TRERT S 2 &, (IN.4.1 protected probe tips)
Probes with protective tips should be used for voltage measurement with a multi meter and

for insulation resistance measurement with an insulation resistor using TSMP.

17



® TSMP HEHOEBAEREIE. TSMP 5ZHER ICHURT 2 TRL¥—% L[A% Z & (EV.6.8.4 D).

@

Resistor continuous power rating must be greater than the power dissipated across the
TSMPs if they are shorted together (EV.6.8.4 b)

RA Yk
BHEERW)DEY 2 NAMEETRIBEERAI NS,
ESF CIEMBDOBAERDFEEICDWTHERT 5,
Point
Incombustible resistors suitable for power rating(W) are usually used.

The selection of the power rating of the resistor will be checked within the ESF.

TSMP 7E Y X b L —3 3 > Tld TSMP (ZE:E L T L 2 BERAIRIEFIOEIEZ BEAE T
ZHEHICLAITNIERSEL, FFICHV+HV-AITIEARWAIEERICAERZBAEL, =R
Fr IRIERTREIRRETH 5 T &,

FHME(T R & — DFAE) UNRD R W, (HV+~HV-FADE 4 DA EHETT R Z -5t
AL, 2 TBRT2FERIEIRDEL, )

In the TSMP demonstration, it is necessary to enable direct measurement of the resistance
value of the current-limiting resistor connected to the TSMP. Especially on the side that is
not HV+ or HV-, prepare measuring points in advance and ensure they are in a measurable
state during vehicle inspection.

Only measured values (tester reading) are allowed.

(The method of measuring both resistors which are between HV+ resistor and HV-resistor

together with a tester and dividing by 2 is not permitted.)

Motor
B60KW

\/
:l.’\®
Accumulator
Container
M =
:!,\D—’ EM
*
]

TSMP+

Inverter

A 4

TSMP-

(1) “TSMP+ ~ TSMP-=0V" must be checked
@ Pull out ACC connectors
@ Measure each TSMP resistance directly by multimeter

FBEO TSMPIEFIC DL TUE EVE8.4 TIRES NAIEMIEL ) A S ABRTHNILT LT
%, BEO TSMP il EV5.8.4 THRES N IERERF5 = &

It is permissible to use a resistor larger than that specified in EV.5.8.4 for the charger's



TSMP resistor. The vehicle's TSMP resistor must adhere to the resistance value specified

in EV.5.8.4.
Maximum TS Voltage (Vmax) Resistor Value (Only Charger)
Vmax <= 200V DC 5 kOhm (or more)
200 V DC < Vmax <= 400V DC 10 kOhm  (or more)
400 V DC < Vmax <= 600 V DC 15 kOhm  (or more)
4.25 TSMS

Lockout Tagout DEEA 1T Z &
Lockout /Tagout & IFBSFXDLZLFIEDZ & TH D, Lockout £F 7L —H— - XA vFE
R EERT L7 LT, MIEBERICHEIEE T A Z & & FEY, Tagout &k, Lockout L 7=EATICE
R HEEY) T EOCEBNMEIER THE LA RL, BERLAVBER,» ORET DL %I
ERS
L7=A'> T EVEMmICEWLTIL,
- TSMS ZEY Ao 2 & CERIRZHEEICYIMT L. HEfed 2174 % Lockout

- TSMS Z A L 7=ERTICEESE Z Y {F1F. ESO LIAA TSMS Z B L TEWITARWZ & Z/Rd
Z & h Tagout (T B,
BRERTIIBEEN DL ICHEREISREL TVLWEINEERTHFECTDH D,
Bl i RRAR=ZAA Yy FDOF—ZR[AET—XATEEL, ESO IZZx0RERZEET 2,
B2 @EZOHLOICAYITDEZE, (TRER)

]
==
=

Lockout & Tagout
Lockout refers to physically locking out a breaker switch or other power source after it has been
shut off. Tagout refers to attaching a warning tag to the locked-out point to indicate that the

machine or equipment is out of service and to protect it from unintentional reconnection.

At inspection:

- The act of removing the TSMS to ensure that the power supply is disconnected and locked is
called Lockout.

- Tagout refers to attaching a warning tag at the point where the TSMS is disconnected to
indicate that the TSMS should only be reconnected by the ESO."

Judges will check how the team protect from reconnection.
Case 1: The key of unplugged master switch is kept in a keyed case, the key to the case is kept
by the ESO.

Case 2: The unplugged master switch is locked using dial key. (See photo below)
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\DCHED QY

Lockout & Tagout

426 HVD
HVD Z# W T WA RIE X I =T 7 7% AL, MAKDBALARNDORERELZHIEE T H &,
When unplugging the HVD, insert a dummy plug to prevent rainwater and electric shock to the

human body.

HVD (ZI$ & IZ#82 service plug 200A, & O+ & EM30MSD & &% @#IRfE L TH LUy,
Yazaki Corporation service plug 200A or Hirose Electric EM30MSD may be selected.
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Hirose Electric EM30MSD

4.2.7 IMD

Accumulator Container RICIMD #3%EB L . BBl CORE & REFOREAM
S, FEEEEICH IMDAZREL T4 ICERLTH LWL, (EV.8.4.1)
IMD may be installed in the Accumulator Container to monitor both vehicle leakage and

charging leakage. IMD may also be installed on the charger and monitored separately.

EHLTH LU,

4.2.8 Positive Locking

TS v A T7 LOSERRBRETIE

R FY b ZOMOBHEEELTNTOE w&ﬁi\

BLIERYTA 70y I AHZRLEFERTZIEICLY,

%iE%’C‘EH LRV EHD HRET 20BN H 5,

RYT 470y I AN XL EFERALEWGES, BUAED X ZIEtAE ofEchcns
BRERFEICRIVENH D (O Ly

RV F Yy POV AR MEE),

um

NS OTATVRTLOEE
(EV.6.4.3)

=

(J2024-
EV-05)

In the high-current path of the TS system, all electrical connections, including bolts, nuts, and
other fasteners, need to be protected from unintended loosening in the high-current path of the

Tractive system by using a positive-locking mechanism suitable for high temperatures
(EV.6.4.3)

If a positive locking mechanism is not used, it must be demonstrated at the time of Electrical

Technical inspection that the fastening is made with the proper axial force or contact pressure
(tightening torque, bolt/nut size, material, etc.). (J2024-EV-05)

OEM O ¥y R—2 > bADIEF Y N~ DEHE

DWTIE, FA B/ Sy FDODOWZRIL b DFER%
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R %, (EV.7.4.3)

Bolts with nylon patches are allowed for blind connections into OEM components. (EV.7.4.3)

KIBABSROBERBABEEL TLWELWHRALICA>TEY, ENRETHEAIEDF v &fE
FATERWEE, T4 BV FADWRLEZERALTHELL, ZDHE, FAAY /Xy FOD
DWW ZERALTWS Z e 28K (BESE) 2BXERKICIRRYT 5 I &,

XIf the connection of a purchased part has a non-through threaded female thread and it is
difficult to modify the part and a positive lock nut cannot be used, a bolt with a nylon patch may
be used. In such cases, documentation (photographs, etc.) showing the use of bolts with nylon

patches must be presented at the time of Electrical Technical inspection.

4.3 Shutdown Circuit

43.1 TSAL
TSAL (Red) TSAL (Green) RUMI#H 9 % [E1BE55 (& SAE2024 )L —LICHE L TERETT 5 2 &,

UTFICEEOA A =Y %RT, (EBRORERTIEAL, BEINTVWIHREHL-DEFET D
Z&)
TSAL (Red), TSAL (Green) and accompanying circuits should be designed in accordance with
SAE2023 rules.
An image of the circuit is shown below. (This is not an actual circuit diagram. some parts are
omitted.)
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Example of TSAL power sources.

TS GLV
DCDC | E
(Insulaﬁbd) Flashing E
HV+ N o ouT circuit ;
LY== 1 Relay( :
" v 5
........... : v _‘\O_ H
P LV 4 — ’
' GND E
i — —r =y '
Use TS voltage as a power source.
Photo Coupler
TS (Insulated) GLV
i HV4 — Voltage ' LV+ ‘I
: detecting A 4 < -
| HV=—| circuit | gy
| IN i OuUT
: :: I Relay =
| m T
N g e e o e e 0 A i o
L LV+ —o
E GND ]
! —y

Detects TS and blinks with GLV power supply

@ TSAL RIEEVOZ v FiER—LFd—nN—=7AaF7s 3T r_o0—7wN (F1.13) (B {Fif
52 ¢& (EV.5.9.5)
TSAL circuits and lamps shall be installed in the rollover protection envelope (F.1.13)
(EV.5.9.5)

(3 TSAL[EEEE HVD OAIBIXZ A #HiE, B, CExHAI&T 3,

The recommended location of the TSAL circuit and HVD is as shown in Figure A. Figures
B and C shall be permitted.
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I X g "
A
: 20 ll I inverter
"""" 1y

HVD

AcC . -
e I c 1 a o
E B o =
inverter I = | . inverter
b

4.3.2  Shutdown button
Ay Iy bOY vy hRTVHRZVIENY FIVICBEEINTWS Z &, (EV.7.10.4)
EDDBIERA Y FRA VI T—20 vy bR VREZVERTT YUY TOMICH>TEHED
W, OK & NG 0Efl% FTRRICRT,
The cockpit shutdown button must be located adjacent to the steering wheel. (EV.7.10.4)
Other operational switches or indicators should not be placed between the shutdown button

and the steering wheel. Examples of OK and NG cases are shown below.

LEDAV I —%

¥
Y| | 20mma) xms:!

10mm(#)

RE Y OIFELASTRWAN=ZICHWEERY OH 5> — L85 Z &, (EV.7.10.5)
=T, REVDFRBEEREE > TIER R,
A red spark on a white edged blue triangle must be near the shutdown buttons. (EV.7.10.5)

The triangle label must not cover the entire red color of the button.
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BATTERY MASTER SWITCH

4.3.3 APPS
Tty (APPS) ol RE. RUE LA EDERICOERA S0, Bl WLWIIL—LhH
A
Accelerator sensor (APPS) failures lead to accidents such as runaway or jumping out, so there

are strict rules.

BEDEIEIRTDES)

Case in the past Electrical Technical inspection
BREMRCTIERICR>TWVWS APPS 0 ax 7 2D—A%k\Wi-E ZA, E—k—pF1ELAEW
ETAD B —AICEBRVERL, BELGEEEGEZ LIcF— LA H o7, BEEIFEHFICE—X
—DELEBFERERL. RICEMCEMFZERT2FIEE TS 2 &,

When one of the dual APPS connectors was unplugged during the Electrical Technical
Inspection, not only did the motor stop, but the current concentrated on the other side, and
there was a team that had abnormally high speed.

The circuit should be checked in advance before mounting on the vehicle and then checked in

the vehicle.

APPS IZH 2 2 DLl EDt B —k, BRI, GND &, EESEAZTNENMIIL TWEZE%ED
- T separate sensors &9 3,
Two or more sensors in the APPS shall be considered separate sensors by being independent

of each other in power line, GND line, and signal line.

BRERIFIC, UTOWTNADHET, BEROHEDEIEOKEERENAERE LSBT L
- 2DO0 APPS ICERNICO R X &K, FAZERL

- EERRANICHTIR R A v Fh v 7 R % f&% T, APPS D22zl d %

At the Electrical Technical inspection, the function to stop wheel output power must be verified
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by one of the following methods.
Install separate connectors on the two APPS and unplug one of them to check the function.

Install a disconnection switch box in the wiring and disconnect each of the APPS.

4.3.4 Charging Shutdown Circuit Operation
RE vy FETVEBRIAAVTLSE
FREREFT 7L TCTF2LL—ZADITRTCOBR7A—%2BEHICZFIEL, AIR ZFECZ &,
(EV.8.4.2 a., b., c.)
When the charging shutdown circuit opens, all current flow must stop.

AIRs must be opened. The charger must be turned off.

4.4 Other

4.4.1 Fusing
Precharge [E]#%. Discharge [A1E&, TSMP (Zld bt 2 —RXEZEIETH B,
(EV.5.6.1.c, EV.5.6.3.c, EV5.8.5)
The Precharge and Discharge Circuits, TSMP must not be fused.
(EV.5.6.1.c, EV.5.6.3.c, EV5.8.5)

GLV ICEBEN bt 2 —RXRDERBERIIERERERDOEDPUTAHET S

Recommended fuse used in GLV circuit rating is less than half of the wire rating

b 21— XERE XS
UTFIE L oBFRERESEE (ERKESR 30A, RAKREEMRLOAX30M) &, 3EHOEL 2 —
X (EMERM 40, 60, 80A) DBUTFED A X —Y M TH %,
A oEY G E 2 —XE L TERE 60A DL DEHRET 5,
EAE40A 1 A L OERBEN TEBTORIREMEDL D Y |
ETRICE2—XMUNB Y RIHBE S,
E1E 60A 1 O BEETHICE 2—XAUINB T Lldh<, EBLBRERS AN/
Ea2—XH2h, BiRzRET
FHBA: X ba—XDERIAKETTES 7’:&)\ BERDTRANIERIC
WENC € 2 —AHYINTE WAL B B,

The diagram below illustrates the allowable current range of the cell (continuous discharge
current 30 A, maximum discharge current 50 A for 30 seconds) and the blowing characteristics
of three types of fuses (rated currents: 40 A, 60 A, and 80 A).

Based on this diagram, a 60 A rated fuse is recommended as the appropriate choice.
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40 A Rated Fuse: Not Recommended

The fuse's blowing characteristics fall below the cell's rated range. Therefore, there is a

possibility that the fuse may blow during normal vehicle operation.

60 A Rated Fuse: Recommended

The fuse is unlikely to blow during normal vehicle operation but will blow if there is an
abnormal excessive current flow, protecting the wires.

80 A Rated Fuse: NG

The fuse rating is too high, increasing the risk that it may fail to blow properly in the event
of an overcurrent."

current

=]
L)
-
L]
b
Qo
@
=
[

Time {s)
Wires rated
current

Cell specifications

SEEE (ER)

Quick Discharge Method 30A, 2.7(x0.08)W
{Cont.}

DeENE (R 50A, 2.7(x0.06V

Quick Discharge Method 30sec max.

-
>

Current (A)

4.4.2 Grounding
O RBEBFHOLDHIC, TS Eamb o 100mm UINOEEBSEGIZT —2X$ 2 2L, ERBREIC
FI VA —LA—2—THERZAET 5, (EV.6.7.2)
To prevent electric shock, metal parts within 100 mm from TS parts should be grounded.

Resistance should be measured with a milliohm meter during Electrical Technical
inspection.
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4.4.3

28

GLVMP 75 ¥+ ¥ —RHERAVNE <5 &5 RVWRER (B AWG16, 14 LIE) #ES5 &R
LYo
Use thick wires (ex. AWG16, 14 or more) to reduce the resistance from a GLVMP to the

chassis.

TEEHZ WERFT Common defects of grounding
CRTTIVVTERTTIV IV RT LAOBOEBAR
CIENANED R AN v F

-CFRPRT 4 (£E/2v7)

- Poor continuity between steering wheel and steering system

- Driver switch on plastic panel

- CFRP body (monocoque)

CFRP A EDAYERY Y bART A IR TARDTIVINZH LT R EICHESRT 5 GNDAIE
RA VP ERITDEATHRL, 7272 LIESEZ TS 272010 CFRP E2B X v 2 DEE
BEDBEICEDIGEDH B,

Composite bodies such as CFRP may be designed with GND measuring points on the body
that connect to an aluminum honeycomb core or similar inside the body.

Lamination of CFRP and metal mesh may be necessary to reduce resistance.

BEMEROBHETIOMNE X HERA Y b2 F—LTEBRICROOND =D, HOH LD
MERZRELTHLL I, FFRICTF—LTHERBEZNEL. BRELTWS Z & ZHER
I EERT D,

EF7-CFRP IZH o LOREZHIZFAE LT UWIREICL TH L T &,

Since the points of the ground resistance of conductive parts can be freely chosen by the
team, the measuring points should be determined in advance.

The team should measure the resistance values in advance to confirm that they are
satisfactory.

Measuring points on CFRP material can be prepared in advance, e.g., the surface resin is

removed for easy measurement.

Wiring

TST> R —Cv—DADEBETS ¥ —7NVIEF L v P EOMER, 2EBE TS 7— 7L
DAMCA L v BEEDR W E, ES7A4 Y GV r—=7 LA Ly YEREENTWEE
BICIHESZ7AY GV =T L&Yy NETEBE-THL VY PBEZRABRCTH I L,
(EV.6.3.4)

Only use orange for high-voltage cables outside of TS enclosures, and do not use orange



other than high-voltage TS cables. If the signal line GLV wiring contains orange, cover the

signal line GLV wiring with a conduit, etc. to make the orange invisible. (EV.6.3.4)

@ BERETEBZIZLDIC. T—TNERI TN a—T AV IHBRBLEEDITETDHER
LY

For quick repairs, wires should be color-coded for easy troubleshooting.

® ETHRICEROMBTY XA VITIEMASZ L, BRIFAV Py P TRELER 7 L — LI
BEET2ERL,
Many vehicles retire due to ground fault of electric wire while running. Wires should be

protected by conduit and fixed to the frames.

@ 77y bMr—TLRBEFEEBOTVEREEITTES LR,

You should avoid using wires with weak insulation such as flat cables.

® GLV Ny 7 ) 0 +idIFEEED h o —CTHE, Mg s2 L,
The positive electrode of the GLV battery shall be covered with a non-conductive cover and

insulated.

4.4.4  Display for driver

FIAN—ADIERRTBICAT— b7+ v EFEBRLTRL, BLUTOEHISEET S L,
OB REAFERALTWS Z &,
QEMEY AT LD STYEEL TWBBEDAI vy bR TV LELTHRL,

Smartphone may be used for display for driver. However, note the following requirements.
@ Independent power supply is used.

@need not be shut down only when disconnected from the vehicle control system.

BEVZIZ5RICBITAL—ILODETELLTES

The major changes in rules in EV Class

5.1

T15.4.3

ACCAHD L EEE RS L TIEA 5740

Liquid coolant must not directly touch the cells in the Accumulator.
T.1.9.2

Tractive System O 7 7 A4 77+ — LR &G T-THEH D,
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5.2

5.3

5.4

a. 7L =y L8
b. EV.6.7 [ZH#EHL L 7= L N LT (GND)
(2024 £ £ V)| $BIEMIC & B 2Layer R IETE)
Tractive System Firewalls must be:
a. Made of aluminum
b. Grounded, refer to EV.6.7 Grounding

Since 2024, a two-layer construction using insulating materials is not required.

F10.1.4/F10.1.5

TH¥aLl— QJ/Tf#ZT—WitiJw:—WAifi&V@m\Mﬂ@%@i%%?@
EINBENETTHD, £o. BECHBOADY ICEERNICL 288217556, T0ERIERE
60°CTRAESNDERETH b,

If the Accumulator Container is not constructed from steel or aluminum, the material properties
should be established at a temperature of 60° C.
If adhesives are used for credited bonding, the bond performance should be established at a

temperature of 60° C.

EV.4.3.7

FEAVY =T VT3 77477+ —LOBRY I RYSLEFLS E&GE, o RBETIE
ANPRAN

Pressure relief valves must not have line of sight to the driver, with the Firewall installed or

removed
EV.6.6.6
BEROFREMEN LRICUET 2 BERREZTOERAELY HRLEEICIE. FERER

EBAED L7mEERARE 160mm i8R % & TICITBMOBERRERTZMA S I &,
ZDBEIMNDBERIRE L

a. BRAENE L -EERO ERiHEEA © 150mm LT

b. FZ VT 47 PRATLDTTRETAFTRAOEADEL

c. EHE N/ GLY Y RTF LD T T XERE

If conductor ampacity is reduced below the ampacity of the upstream Overcurrent Protection,
the reduced conductor longer than 150mm must have additional Overcurrent Protection.

This additional Overcurrent Protection must be:

a. 150mm or less from the source end of the reduced conductor

b. One both positive and negative conductors in the Tractive System
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5.5

¢. On the positive conductor in the Grounded Low Voltage System

EV.11.3.2

UToHE, ElO HVD 4T hTund 2 &,

a. RSB NEBET 5L

b. BNA RV bADSINT B L &

X7-72L, BINBEROEBIFGRE, 774 v ILOYIl CERZBE I8 255135k <,

The HVD must be disconnected when vehicles are:

a. Moved around the competition site

b. Participating in Static Events

* However, exceptions apply in cases of abnormal situations during dynamic competitions

when officials need to move the vehicle.
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	⑨ 穴および開口部は丸いこと。直径10mmまで許容される（F.10.4.4） Holes and Openings for airflow:（F.10.4.4） 　　a. Must be round. Slots are prohibited 　　b. Should be maximum 10 mm diameter
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	・ メーカーエビデンス。
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	② 高電圧が露出しているTS端子から、ケース等の近接する導電部までは（UL準拠など）適切な絶縁距離をとること From the TS terminals where high voltage is exposed, appropriate insulation distance（spacing）, such as compliance with UL standards, must be maintained to adjacent conductive parts such as the case.
	③ モーターを除くHVエンクロージャーには黄色△シールを貼ること。(EV.4.9.1) HV enclosures (excluding motors) must have a yellow△ label. (EV.4.9.1)
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	⑤ 防水性 IP65推奨 (EV.6.1.3) 　  Waterproof：IP65 recommended  (EV.6.1.3)
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	⑦ 絶縁材料の耐熱温度＞90℃ (EV.6.2.1) 絶縁テープ、ゴムのような塗料のみを絶縁に使用することは禁止 Heat resistant temperature of insulation material＞90℃ Using only insulating tape or rubber-like paint for insulation is prohibited
	⑧ 絶縁バリアの耐熱温度≧90℃ (EV.6.5.5) 　（TSとGLVが同じエンクロージャーの場合） Heat resistant temperature of insulating barriers≧90℃　  (TS and GLV in the same enclosure)
	⑨ UL1741相当沿面距離 (EV.6.5.5)　Creepage distance equivalent to UL1741 (EV.6.5.5) 　U < 100 V DC 　　　　　 10 mm 　100V DC < U < 200 V DC  20 mm 　U > 200 V DC 　　　　　　 30 mm
	⑩ TSとGLVの基板上の距離（EV.6.5.7）TS-GLV spacing through air, or over a surface   フォトカプラの沿面距離の例 基板上に適切に穴を開けることで沿面距離を長くすることができる。 When there is an adequate hole on the circuit board, spacing over the surface becomes　longer.    TS-GLV間の基板上の導体（ランド）は沿面距離とみなされないため除去...
	⑪ 同一基板上にTSとGLVが存在する場合、明確に識別する (EV.6.5.7)  The Tractive System and GLV areas must be clearly marked on the PCB
	⑫ 基板の絶縁距離の短縮にコンフォーマルコーディングを用いる場合には電気車検でその施工方法が妥当であること（気泡や欠陥がないなど）を説明すること。（EV.6.5.7b） If conformal coding is used to reduce the insulation distance of the PCBs, the manufacturing method (no voids or holes) shall be explained to the Electrical Technical...
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	4.2.3 Discharge circuit
	4.2.4 TSMP
	① TSMPジャックには雨よけの絶縁カバーを取り付けること。(EV.5.8.1 b)
	② TSからTSMPまでの配線は高電圧オレンジ色とし、保護ヒューズは設けないこと。(EV.5.8.5)
	③ TSMPの裏側の配線はカバーで覆い、さわれない構造となっていること Wiring on the back side of the TSMP must be covered with a cover and cannot be touched.
	④ TSMPを用いるマルチメーターによる電圧測定や、絶縁抵抗器による絶縁抵抗測定のプローブには保護チップ付きプローブを使用すること。(IN.4.1 protected probe tips) Probes with protective tips should be used for voltage measurement with a multi meter and for insulation resistance measurement with an insulation resistor...
	⑤ TSMP抵抗の電力定格は、TSMP短絡時に散逸するエネルギーを上回ること(EV.6.8.4 b).  Resistor continuous power rating must be greater than the power dissipated across the TSMPs if they are shorted together (EV.6.8.4 b)  ポイント 　電力定格(W)の適する不燃性抵抗器が通常使用される。  　ESFで抵抗器の電力定格の選定について確認する。 Poi...
	⑥ TSMPデモンストレーションではTSMPに接続している電流制限抵抗の抵抗値を直接測定できるようにしなければならない。特にHV+,HV-側ではない方は事前に測定点を用意し、車検時に測定可能な状態であること。 実測値(テスターの読み値)以外認めない。(HV+~HV-間の各々の抵抗を合わせてテスターで計測し，2で除する手法は認めない。) In the TSMP demonstration, it is necessary to enable direct measurement of the res...
	⑦ 充電器のTSMP抵抗についてはEV.5.8.4で指定された抵抗値より大きな抵抗であれば可とする。車両のTSMP抵抗はEV.5.8.4で指定された抵抗値を守ること It is permissible to use a resistor larger than that specified in EV.5.8.4 for the charger's TSMP resistor. The vehicle's TSMP resistor must adhere to the resistance va...

	4.2.5 TSMS
	4.2.6 HVD
	4.2.7 IMD
	4.2.8 Positive Locking

	4.3 Shutdown Circuit
	4.3.1 TSAL
	① TSAL（Red）TSAL（Green）及び付帯する回路等はSAE2024ルールに準じて設計すること。
	② TSAL回路及びランプはロールオーバープロテクションエンベロープ内（F.1.13）に取り付けること（EV.5.9.5） TSAL circuits and lamps shall be installed in the rollover protection envelope (F.1.13) (EV.5.9.5)
	③ TSAL回路とHVDの位置はAを推奨、B、Cを許可とする。 The recommended location of the TSAL circuit and HVD is as shown in Figure A. Figures B and C shall be permitted.

	4.3.2 Shutdown button
	4.3.3 APPS
	4.3.4 Charging Shutdown Circuit Operation

	4.4 Other
	4.4.1 Fusing
	4.4.2 Grounding
	① 感電予防のために、TS部品から100mm以内の導電性部品はアースすること。 電気車検時にはミリオームメーターで抵抗を測定する。(EV.6.7.2) To prevent electric shock, metal parts within 100 mm from TS parts should be grounded. Resistance should be measured with a milliohm meter during Electrical Technical inspection.
	② GLVMPからシャシー間抵抗が小さくなるよう太い芯線（例 AWG16、14以上）を使うと良い。 Use thick wires (ex. AWG16, 14 or more) to reduce the resistance from a GLVMP to the chassis.
	③ 不具合が多い箇所 Common defects of grounding ・ステアリングとステアリングシステムの間の導通不良 ・樹脂パネル上のドライバースイッチ 　・CFRPボディ（モノコック） 　・Poor continuity between steering wheel and steering system 　・Driver switch on plastic panel 　・CFRP body (monocoque)
	④ CFRPなどのコンポジットボディはボディ内のアルミハニカムコアなどに接続するGND測定ポイントを設ける設計でも良い。ただし抵抗値を下げるためにCFRPと金属メッシュの積層などが必要になる場合がある。 Composite bodies such as CFRP may be designed with GND measuring points on the body that connect to an aluminum honeycomb core or similar inside the ...
	⑤ 導電性部品の接地抵抗の測定は、測定ポイントをチームで自由に決められるため，あらかじめ測定点を決定しておくこと。また事前にチームで抵抗値を測定し、満足していることを確認することを推奨する。 またCFRPはあらかじめ表面を削る等測定しやすい状態にしておくこと。 Since the points of the ground resistance of conductive parts can be freely chosen by the team, the measuring points sho...

	4.4.3 Wiring
	① TSエンクロージャーの外の高電圧TSケーブルはオレンジ色のみ使用。高電圧TSケーブル以外にオレンジ色を使わないこと。信号ラインGLVケーブルにオレンジ色が含まれている場合には信号ラインGLVケーブルをコンジット等で覆ってオレンジ色を見えなくすること。（EV.6.3.4） Only use orange for high-voltage cables outside of TS enclosures, and do not use orange other than high-voltage T...
	② 短時間で修理をするために、ケーブルはトラブルシューティングが容易な色分けをすると良い。 For quick repairs, wires should be color-coded for easy troubleshooting.
	③ 走行中に電線の地絡でリタイヤする車両が多い。電線はコンジットで保護し車両フレームに固定すると良い。 Many vehicles retire due to ground fault of electric wire while running. Wires should be protected by conduit and fixed to the frames.
	④ フラットケーブルなど被覆の弱い電線を避けて使うと良い。 You should avoid using wires with weak insulation such as flat cables.
	⑤ GLVバッテリの＋極は非導電性のカバーで覆い、絶縁すること。 The positive electrode of the GLV battery shall be covered with a non-conductive cover and insulated.

	4.4.4 Display for driver
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