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A v brwua X2 3 Introduction

ACHEFHEM RIS BT 0 — L OfiFf - X< » 2 HEICBT 33GHE#HTH 5,

FSAE LV — V35D 2 b 0 — A AN — b 3piA AT L CREHCEFT 2 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.

XESF 12B3 %2 E X Notes on ESF

SHEIHH O R 75 EEBE AR H i, BEEIIFEET SHNICRAT 5, E S FAHEBER X Y IRA
INTHE T IIEREIHZEIE L ATREZRIR O 1week LINICHRTI 255 2 &,

If there are any clerical deficiencies such as lack of items, Judges will return them before the examination.
If the ESF is returned by the secretariat, correct the findings and resubmit within one week as much as

possible.

2. a—hnL—LOHiEiH Supplementary explanation of the Local Rules

J2021-1-24 | ~o Y v (THFxa—bL—2av7F+ie) OMMINICHDL T 7T 4TV ATLIAX TR
WKEBT B4 v 2—ny 7 AE O
Relaxation of the Interlocking for the Tractive System connectors outside of a housing (e.g.,
accumulator containers)
TEZHOZTITI Y IR nwat 7 2 THLI L ESFICBWTREFA v E—my 7
LK OEHEHBAETH 5,
It was clarified that the interlock and sealing were ' T

, MIVEERE

unnecessary if the ESF showed that the connector could S - s\ Bolt fixing
not be removed without using a tool. h ‘ « '
Example of HV Connector

J2021-1-25 | AIRs 2V 7ZIREETD RN T v o v FEEIE L — DWW T DFER

Relaxation of Prohibition of Cell Balancing when AIR Are Open

Note: AIR 23V T W3 L 2T, A NT Vv Vv 7T 2 HV THho72& L TH,
Accumulator Container DAMANIC BTt 7c & 72 (EV.6.4.3, EV.8.3.2),

Note: If AIRs are open, HV must not be present outside of the Accumulator Container

(EV.6.4.3,EV.8.3.2).
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J2021-1-30 | &L OWFHEEEL 7' A v b Ic BT B @ EFRARETR OB

Relaxation of Requirement for the Overcurrent Protection in the multiple parallel battery cells

BHE DB WHER I N2 72y FicBWTiE, Z2OHT 1 HoericdRTD
BIRBTEN B EECcHEYERINEZ 27X M (R Y v 7)) kLT 1 >oEE R #
FNAZREHRBELTD X,

In a ready-made 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.7.6.3 IcHl 5 7- — %178 & o — XFRE STk
General fuse setting method when EV.7.6.3 is applied.

— XN 2 B B LW Y ok — A T
Set fuses that can withstand single cells and
1 I W/H for each string.

EV.7.6.3 2 M T3 2 & Tk o — XZT MBI 72 5 Fiff]
In the case where it becomes difficult to set the fuse by adapting EV.7.6.3

A HOH

J2021-1-30 T2 2 & Tk 2 — XHE BB L 7-FHI(ESF ~H5E+ 2 2 &)
Example of relaxing fuse setting by applying J2021-1-30. To be clearly stated in ESF

(L FEEEFE at 10sec) > (P2 —ZIEHTETE at 100msec)

Example:(Cell allowable current value at 10sec)= (Fuse blowing current value at 100msec)

-

ENAZE - TEb LRl

ETOERPRAELOHRNRSEEFLD
\\The most severe conditions for the cell:

Think of all current flowing only to one side cell

J2021-1-31 | EV &R ICO W TDHEA  Relaxation of Rules for EV Chargers
FBEFIEN O FTER O BFWNETFIEEZ ESF ~5tik 3 5 < & 2 & icHlloffscE 3,
Relaxation will be provided when the procedure of both standard charging and charging

abnormalities on the ESF.
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XN 2HANZLAT TH 2 The relaxed rules are:

(1) EV.10.24 ICiEH I N T B a4 7 2 OEHHRBICBET 2 4 v &2 —w v 7 BE,
The interlock function related to the connection state of connectors described in
EV.10.2.4.

(2) EV.104.1IciEd E T W B AMSZ i L CHRERRZ A 7 12T 2 BERE,
The function to turn off the charger using the AMS described in EV.10.4.1.

(3) EV.104.1icigdi e T W B IMDZ R L CHRERE 4 7 10T S HEHE,
The function to turn off the charger using the IMD described in EV.10.4.1.

TSAL

TSAL (Red), TSAL (Green) KO3 % [mli%% (3 SAE2021 ic#EL CRRGEHS 2 2 &,
MIIMEEZ R L T, BIN T 3EMD I I27-0FEET L L,

TSAL (Red), TSAL (Green) and accompanying circuits should be designed in accordance
with SAE2021.

Example of TSAL power sources.

TS GLV

" ___________ VST N
! DGDPC

(Insdlated) F
' HV+ ¥ Flashing
! IN |, |ouT] circuit
1 HV - : i Relay
1 1
! i -

LV + — — O
.— —
-/

N o

Use TS voltage as a power source.

Photo Coupler

TS (Insulated) GLV
| HV+ —  Voltage | LV+ :
| detecting v, < -
1 Ay
I HV—— circuit I FI?ShIPg
: N ouT circuit
1 N Relay
] 1 M
| 1 L

&

Detects TS and blinks with GLV power supply
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3. V=1 DE i Key points of the Rules

Chassis (1) 7HFazzrL—%2av7F%FR<{ Tractive System Components (X Rollover Protection
Envelop (F.1.13) X%, F.5.13 iZi#{ L 72 Component Protection D #ifHNICHE T %
Eo

Except for the accumulator container, the Tractive System Components including cables
and wiring must be contained within The Rollover Protection Envelop (F.1.13) or the

structure meeting F.5.13 Component Protection

Rollover Protection Envelope

IR I AT 2 BE A ER R AR L R K D ic s s L
Make sure that hard parts attached to high-voltage parts do not protrude.

# Motor IZff45 9 % T/M . Accumulator Container IZffH# 3 % Fan

Example: T / M attached to Motor, Fan attached to Accumulator Container

(2) ®EBE7A¥—% 200N THEMA T & EHlififbchoRnwE il
Ensure that the high voltage wire does not go out of range when force is applied at 200N
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ACC

(1) SES ofEEtRIIEBN b T2 L

SES structural calculations should be objective.

X GREEHEOER A 3R

A does not break as a result of strength calculation

O Alb2IEHE ADHEREDYETHY, F—LOGHERET

X

BHIEERX G xR LTnWB WL

The stress applied to A was Y times the fracture strength of A, and was determined

to meet the safety factor X times, which is the team's design standard

(2)  #Ew5/TiE 2 —F —ffifs, fE~—2

Fastening method: corner fastening, load base

ex : corner fastening

(3) 7 v a vilo#Esi Cell, Segment, Section
> k7vavEiRTERLCCHEICEZny 7ffEaxr s 2% {FS,
> ZELLTCUTOKRARaAZ 22T LR,

Amphenol’

SurLok Plus™

Soriok Pusid. ¥ O T RS0 7, - A0 R,
AREAN K AP TS ACRDEE > T TS
0 T T TR RLE T

RN, W, BUIL IS5 e,
aurmmfmtm PP ERORONTAL
T ESL T TR T F e MR

S0tk s 2. AADSORT 5 b AL o) RSO
ORRRE T TR TRLTLEY, ¥
(PUTOHANA BT, EIN- 354285 211 O/ BEVREN
AUFLTL AL BT HERICLRLT LR
T TR ADUE TR

EMIS—IL E R T

]
TIXVTE (LRTEFN)

HAX 3T AR o = “ ':-rx Te3mm

== °F-
L

Samer

Amphenol PJJ1J)-b SpJ8E4
Ok - T ¥50300  HEMBHREER L TELOUZ-553-8501 (4E) FAXOTT-551-2200
O WRF7 e 2 7200000 O IRIERTBLEWN2- 20 TELOWGHT3-9219 () FANOMG7I4004
hitgs/wvrwemphenel.co jalindustrial/

oy

Use lockable connectors that can be separated without tools between Sections
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> MHAICERESR L ZwidEe$5 2L

Structure that does not cause misconnection to each other

Between segments
-Can be split electrically
*There is an insulator barrier

| Ny

~

AIR

There are mechanical
walls between sections

AIR

/
cell segment section
= 6M] =12kg
<120V

(4) ACCl3ofA+ 22 &7aLic, HliA LMY LAJREL T3 2 L

ACC must be removable from the vehicle without disassembly

(5) ACCIZiZ ISOA, Always Energized, High Voltage D&t 3 % 135 2 &
ACC must have a total of three types: ISO A\, Always Energized, and High Voltage

High Voltage
Always Energized

(6) ACC 4 vv 7 —% ACC indicator

> Hlj2ERETABICR 2 3 EIC (EV.6.7.4)21F5 2L — A7l &d ACCo HV 21

7 2Dk T ARICRZ BfiEETE L

A position that can be seen at least when inserting and removing the HV connector of the

ACC

> [High Voltage Present] (EV.6.7.4) 7L %H{5% 2 &
The indicator must be labeled [High Voltage Present] (EV.6.7.4)

> EBHRX (7FHued) oFAL P A—Z—FRHWTDH L

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

System

(1) HVIvZu—Y%— oW CREEHELSSL VWO TEET S &

There are many precautions regarding HV enclosures, so be careful

> ffuisiERe - UL #iR: (EV.7.5.5)

Insulation performance : UL recognized

> M) ) 7 ofitEEE >150°C (EV.7.5.5)

Heat resistant temperature of insulating barriers >150°C

> HV-LV ihifiEst (EV.7.5.5)

HV-LV spacing through air, or over a surface

Clearance Creepage distance

spacing through air over a surface

[ |

] /TN j_ur sl | s

nonconductive

> [A—Ftk Eic TS & GLV 2374 T 28546, HIEICERA 3% (EV.7.5.7)

The Tractive System and GLV areas must be clearly marked on the PCB

> [E—Ft Eic TS & GLV 23773 2 56 0 nmiEsE (EV.7.5.7)

Required spacing related to the spacing between traces / board areas

> HV 7 =29l h =208 : Qomm HE2Mfiliiniz 2 & (EV.7.1.2)

[t must not be possible to touch any Tractive System connections with a

100 mm long, 6 mm diameter insulated test probe

> Bk P65 H#ExE (EV.7.1.3)

Waterproof : IP65 recommended

> g oy — (EV.7.1.1)

Nonconductive covers must prevent

> HkEM RO M EWEREE >90°C (EV.7.2.1)

Mg 7 — 7 TLD XS BERO B EMRICHIT S 2 L3Ik
Heat resistant temperature of insulation material > 9 0°C

Using only insulating tape or rubber-like paint for insulation is prohibited
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>  UL1741 fH430 e (EV.7.5.5)

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

> HVit»2»sr—24Fcix (UL %L L) @Yl iEaE (Spacing) &3 52 &,
Keep an appropriate distance (Spacing) from the HV terminal to the outside of the case,

such as UL

> E—ZXEZBRCHVIVIZu—Yy —IC3EBAY—ALEITEZ L

HV enclosures (excluding motors) must have a yellow/\ seal

(2) Discharge iK% X HVD Of7iElZ, HVD Z#kC b ik a v 7 v 3 2 E
KAHAEICRET 52 & (EV.6.6.3)
The discharge circuit must be fail safe such that it still discharges the intermediate circuit

capacitors if the HVD has been opened

(3) Ready to Drive 4 v ¥ 7 — X2 DY 1) 2 #5323
a7y PCRRTEA VI Tr—27%E, A5 2D )15 THE2Y Ready to Drive DIKHFE
ThsZLrBERFHCHERTEZLICTB L
Ready to Drive indicator is recommended
Make sure that the vehicle is ready to drive, such as an indicator in the cockpit, so that

Judges can check it at the vehicle inspection

TSMP (1) TSMP Y% v ZITIZMIX T A AN—ZWYfFIF25 2 &

TSMP jack must have rain cover

|

HV+

HV-

| GND

(2) TS#5 TSMP £ TORMRIEELEAL v oL L, R 2 —X3HR TR L
The wiring from TS to TSMP must be high voltage orange and no protective fuse
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(3)  TSMP QRO RMRIFMEEATM CE . SbhnveiiiEe hoTwa e
Wiring on the back side of TSMP must be covered with heat-resistant and flame-retardant

material and must not be touched

"W

HV EXposed

14
51‘_.

< P
[ ] =

73 b 8
o == =

HV #H HV Exposed fHcEbihT\3 Covered with box

Grounding (1) RETFHozDic, EEHMET —2A3 5, BHBERHCIZ IV A—2 2 —2—CHE§
ZHIES 5,
Ground metal parts to prevent electric shock. Judges will measure resistance with a

milliohm meter at vehicle inspection

(2) GLVMP 25 v v vy —REI2/N e % X9 Keithik (Bl AWG16, 14 LLE) #{#
5 LR,
Use a thick core wire (ex. AWG16,14 Or more) to reduce the resistance between chassis

from GLVMP

(3) &S % W& Points that often fail
PUT ot 28 TS i, HV 7 — 7B WG 3FICER T 5 2 &,
ATFTIVVITHRA—NDOERE , AFTIVIZERATTIY V7 ao Lol0EBRE,
BIE XA LD K 4 N—2 4 vF, CFRP £F 1 2%
Steering wheel surface, Poor conduction between steering and steering

Column, Driver switch on resin panel, CFRP body

(4) CFRPZRYDavKRYy bRT ATV IN=HLa7T %R S 2 GND HIE R
AV b EF—LHICHITD X, BAEIC X > THRGIEE T1F 5 7291 CFRP & 48 A
vV 2 OMER EBRBEICR IGHVH 5,

Composite body, such as CFRP may be provided with a GND measurement points to be
connected, such as aluminum honeycomb core in the team side. In some cases, lamination

of CFRP and metal mesh is required to lower the resistance.
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HVD (1) HVD Z#EWwTwaHIZX I =77 72l AL, FKDRAL AME~DEE 2k
5T L,
While pulling out the HVD, insert a dummy plug to prevent rainwater intrusion and

electric shock to the human body.

(2) HVD ici KIE#ZE S/P200A | b v &K EM30MSD Z#K L LTd X\,
Yazaki Sogyo S / P200A or Hirose Electric EM30MSD may be selected
S/P 200A EM30MSD

Wiring (1) @EEETF—7NEA Ly PaoR [, GELET — 7 VBN L v VR D v
e, BEHEIAVIEALVYVEREEIN T IGHEICRES A vEa v Yy N ETE-
THL Y PBERZZITEI L,

Only use orange for high-voltage cables, and do not use orange other than high-voltage
cables. If the signal line contains orange, cover the signal line with a conduit, etc. to make

the orange invisible.

(2) KECHBOCERMTBEEY T 2201, b I T A a—T 4 VIRRG HREH T %
TELRWN

It is good to color-code for easy troubleshooting for quick repairs at the competition

(3) ETPICEROHIKETY X4 ¥ T 2HMA L\, BHIT 2 v b CLRFE L BT I [
ET B LR
Many vehicles retire due to ground fault of electric wire while running. Wires should be

protected by conduit and fixed to the vehicle
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(4) 779 r—7AREWEOTHEMREHETCFES L RO

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

Fusing (1)  Precharge [l#%, Discharge [, TSMP ICi3 b =2 — X% ETH %

The Precharge and Discharge Circuits, TSMP must not be fused.

(2) ba—XOERBERERDOFLILUT 2SS 2

Recommended fuse rating is less than half of the wire rating
Yx oy b X RRVYOELILHROAAN=ZICHWERIY O b % > — 1% 2 (EV.8.11.5)
A A red spark on a white edged blue triangle near the shutdown button(EV.8.11.5)
Shutdown
button

BATTERY MASTER SWITCH

TSMS » Lockout Tagout DEMZ{TH Z &

Lockout Tagout & IZEXNFEDOLETFIED Z L T, ELICYIK T % Z & % Lockout, F%
feo HIR#ET 5 Z & % Tagout &5 9,
L 7223 C EV Hlj T,
- TSMS ZHUY 449 2 & CEIFEZMESRICYIB3 2 2 & 28 Lockout
- TSMS OHEFREZ B OO BENI 238 5 A v N—IC[RE T 5 & & 28 Tagout
272 5,
EVHEBECIHEFEIITED X5 IcHER»r OIREL T2 02T 2 TETH 5,

Lockout & Tagout

Lockout and Tagout are safety procedures for electrical work. Lockout is called complete

disconnection and Tagout is used to protect it from reconnection.
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at EV Inspection:
- Lockout is to ensure that power is removed by removing the TSMS.
- Tagout is to limit members to those who can handle TSMS reconnection.

During the EV inspection, Judges will check how the team protect from reconnection.

LR
MOTHER Gy

ZAXNVF—ICKE %2777 Tagout with dial key

IMD Accumulator Container PJIC IMD % gXi& L. Hifli C O & FEHE R O e & i /7 Bifd L
Th X, Bz, FRERICDH IMD ZFHE LTl L ICERL TS X,
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.

Firewall (1) FA4—rEnoxr—x2IE4 (T.1.8.1b)
Not including motors located at the wheels(T.1.8.1 b)
(2) 77470+ —VHBLERHIICIHOHCHEE SR LI IcT BT L,
T77AT A —NDOMERIEIA— =Ty TIEB L,
Firewalls should be no holes or seams where necessary.
The seams on the firewall should overlap.
(DT.1.8.2 Construction
Any Firewall must:
b. Seal completely against the passage of fluids (the Firewall itself and edges)
= [FE] Tixze < LER ] ©zhid OK,
It is OK can be "shut off", not "sealed".
(2)T.1.8.4 Details
a. Firewalls composed of multiple panels must be sealed at the joints
= A== T v TIETEE HEMEE - A by b
Overlapping without vertical clearance + Mechanical fixation: Bolts and nuts
(®T.1.9.2 Tractive System Firewalls must be composed of two layers: (see IN.8.1)
a. The layer facing the Tractive System must be:
* Made of aluminum with a thickness between 0.5 and 0.7 mm
=  t<0.5mm ® 7V I 7 — 7% Firewall #i#f & L CTEFFAI L 72\,

Aluminum tape with t <0.5mm is not allowed as a Firewall part.
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Firewall I 7¢CPRfH D B 2]  Example of holes and gap in the firewall

(3) #uigtkHE Amm g~ A4 F A F T4 =12k 0 250N THIIEL CH E@BL 2 WEALTH
32z2%¢, (T.1.9.2b)

Sufficient thickness to prevent penetrating this layer with a 4 mm wide screwdriver and
250 N of force.

M O EHER D JT 13 T X 2 HESE S 5,

Following chart is recommendation of penetration test for nonflammable material

Push Gauge

<~

A

Nonflammable Material
without Aluminum
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APPS (1) T77%rtevy (APPS) OMFEIZFHEE, ROH L& L OFRICO%A 2 0
LWL — L35 5,
Accelerator sensor (APPS) failures lead to accidents such as runaway or jumping out, so

there are strict rules.

(2) EVHRT ERICAR->TW2 APPSO %7 20—zt b, = X035
IELZWEZ A2, ) *75 CEmsER L, BELEREEE LT — L0835 o7, Bl
FEHEEATICEE 2R L. RICHEM CEfE2 RS 2 FIHE 5 2 &,

When one of the dual APPS connectors was unplugged during the EV 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.

(3) 2-5» APPS o&EJEfk. GND #., F5MIIMZL T3 Z &,
The power line, GND line, and signal line of the two APPS must be independent

(4) HHEC, UFowFnsoliikc, ko ﬁ;#m%éiv cFapcl
- 2200 APPS Icffjllic a4 7 2 %), F/i%ik{ 2 & CERS
C FEARNICHIRR A A4 v F 8 v 7 R &3&T MWS%%%%Mﬂﬁ?% & CHERS
Each APPS must be able to be checked during Technical Inspection by having either:
- A separate detachable connector that enables a check of functions by unplugging it

- An inline switchable breakout box available that allows disconnection of each APPS sig

Positive (DTS & 25 LA DOEBFRIKTIE. AL, Fv b, 200 Eo Ba &+ _CoESER
Locking . EERICHE L 2R T4 T ay 2 AN AL BT LICEY, P T2 T A4 TV RT L
E R CREN L R\ WiEAD DIRET 2 M0 D 5, BLAMICHIEHER T & 2 it /7%

%5‘&(?&%?50

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.

A fastening method that ensures electrical contact pressure is strongly recommended.

Z DAt (1)  EHCEROEIIRGEIC I T 5 HELEH

Other Recommended values for power margin of resistance and electric wires
BIITEKD 1/2 £< (10A b 5A %), Ehcikl/4E<c (1WolkiicthhiL
0.25W % ©)
Current is up to 1/2 of the rating (10A up to 5A), power up to 1/4 (1W resistor up to
0.25W)

(2) MTEFORAR—F 7+ VIEFIAN—DE=ZZ—HICHNT I

Independently powered smartphone may be used for driver monitoring
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4. EV 7 7 RICBIT BNV — VD FERZHE L The Major changes in rules in the EV Class

Accumulator

Container

(D) 7Fasr—%2aysrrFoftfHloOESIISLERE/NEBEOY 4 TR TNIER S

(2) &2 100 mm, EfE2 6 mm DififgkT 2 b 7'v—7 2BEIEE % /- L T Tractive

72\, (EV.5.3.5)
The ventilation opening of the accumulator container shall be of the minimum size

necessary. (EV.5.3.5)

System $2f5¢ & Bk L 72 &, (EV.7.1.2)
An insulated test probe 100 mm in length and 6 mm in diameter may not contact the

Tractive System connection through the aperture. (EV.7.1.2)

Precharge Circuit

Discharge Circuit

(1

(2)

3)

i X, 2/ E D AIR ZBALC 2HICT ) F v — V3 3 M ERH 5,
7V F v =Y TIE, HlET 0% H 5, (EV.6.6.1)

2021 fFa — AN — VBT 2 2 L 3TATRETH 5, (J2021-1-38)

The intermediate circuit must be precharged before closing the second AIR.

The end of the precharge must be controlled. (EV.6.6.1)

It is possible to adopt the 2021 local rule. (J2021-1-38)

IERERE (PTC) T4 ZA%fEHALC, 7Y Fr—YHEEEZ1ET 4 ZAF v —
[ O ERAHIRT 2 2 L ixTE %V, (EV.6.6.5)

2021 fEH — A AN — AV ERAT 5 2 L AARETH 5, (J2021-1-39)

The positive temperature coefficient (PTC) device must not be used to limit

the current in the precharge or discharge circuit. (EV.6.6.5)

It is possible to adopt the 2021 local rule. (J2021-1-39)

wAVE

ERERE (NTC) 754 Z DS HELE L 2o,

B EW) 0 3 5 MRS 28 FE AR 1 5,

ESF & & CHITER DA R DFEE ICO W THEE T 2,

Point

The use of a negative temperature coefficient (NTC) device should be
also discouraged.

Incombustible resistors suitable for heat capacity (W) are usually used.

Check the selection of the heat capacity of the resistor in the ESF examination.

7YV Fr =YL —i3EMA ) L —THs L, (EV.6.6.6)
The precharge relay must be a mechanical relay. (EV.6.6.6)

KA VT
B ) L — 13 KBRS N TV BRETHEWN I 2 & BN AE T 2 e H
DT, BRBVIRL o Th HERT 2,
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Point
If a mechanical relay is cut off while a large current is flowing, the contacts may be

welded, so it is cut off when the current is low.

4) FVFrv—Y, T4 ARAFy—VHEEICITE 2 — XDFHIZEER, (EV.6.6.1. 6.6.3)
The Precharge /discharge Circuit must not be fused. (EV.6.6.1, 6.6.3)

AV E

T4 AF ¥ —=VEEEIE GLV 23y v v P XY v LSS, KU HVD 25E T
WAIGEICIEE ICHEET 2 DD 5, o T 2 — RXDAWT L 723556 1 IZ Bl 23
BERE L n - oI EE IR %, (2020 v —v b [FER)

Point

The discharge circuit must function whenever the GLV shuts down and the HVD is
open. When the fuse is blown, use is prohibited because the circuit does not

function. (Same as 2020 Rules.)

Insulation (1) 7221 —%2avy7FHNDOGLVESRIZ TS E A "=y ZifiganTni 2 L,
and Isolation (2020 ZEAL— 1V EV 7.1.4)
GLV wiring in the accumulator container must be galvanically isolated from TS.

(2020 Rule EV.7.1.4)

RA Vb

FEE 2020 E— L icBAL TR, 2021 SE— A CHIBR I N7z, EAWHRIECH 32 D
TESFHEAETH A N= v ZHifRIC DO CHER T %,

Point

The above-mentioned the 2020 year rule was deleted by the 2021 year rule.
However, since it is a basic matter, galvanic isolation is confirmed in the ESF

review.

2) [74 777 A2 7 3 72 < T Xw] oXEHIBR, (EV7.5.7)
2021 fFa — AN — VBT 2 2 L 3A[RETH 5, (J2021-1-43)
The words [The photocoupler need not satisfy the insulation distance] were
deleted. (EV 7.5.7)
It is possible to adopt the 2021 local rule. (J2021-1-43)

(3) F— L2 LM i GLV & TS 235 2 85564, HMR EofrE & Bz ~d
¢, (EV7.5.8)
If there are GLVs and TS on the team-designed circuit board, indicate the location
and distance on the board. (EV.7.5.8)
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RA Vb

ESF ## CF — LA L 7 FWR b 0 MR ERHEEIC O v TR S

Point

Check the insulation distance on the circuit board designed by the team during the

ESF review.

(4) \WE v FiE, RO VT N % 72 8] e BRIz 2 <cH %, (EV.8.5.7)
kv EEALDRM
sk vy v RN
ki, € v ALERMO a2 € v - FEE L FERIC. GLV/TS #figkz - L 7=
NI b7,
Temperature sensors must have appropriate electrical isolation that meets one of:
(EV.8.5.7)
- Between the sensor and the cell
- In the sensing circuit
The isolation must consider both GLV/TS isolation as well as common mode

voltages between sense locations.

KAV E

I v 9 DFEE TlE, TS BHELL L ORI 2 iR < % 2 &kl % ESF IRt 3
%o

Point

For the selection of a temperature sensor, data that can confirm the withstand

voltage of TS voltage or higher should be attached to the ESF.

(5) FEZIT (AC) AN L (DC) HADMNELSIHBESN TWALERS S,
(EV.10.2.1)
The Charger must be galvanically isolated (AC) input to (DC) output. (EV.10.2.1)

KA vk

%%%%@AC]\?J&DCH:’?JC;P [Hfsk b 7 v 2] 2 L CESIICHFR I Tn 3

T & DR HE, B Z

" TCE~—%v 7| B (ﬁyf

- FLEMA — N — OFEAT T D HG & 7 TR T — £,
7—213FAC—DC. AC—{Ri#HEMm. DC— RN D 3 2o I,

- BffowERoLE X, TSEE&RAX 50 0Q/V Lo iE s £ %

- R CHERIETTZHIE S 25605 5,

Point

It is necessary to demonstrate that the charger AC input and DC output are

electrically isolated via "insulating transformer".
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For example,

- "CE marking" Acquired.

- Insulation resistance data meeting standards issued by the charger manufacturer.
Data must be from AC to DC, from AC to protective ground, and from DC to
protective ground.

- In the case of a self-made charger, the insulation resistance value of TS voltage
maximum X 500 Q/V or more is required.

- Insulation resistance may be measured by vehicle inspection.

(6) KHEEDNY VY FHREFERREOEEIZ. VYV T AC ATO T — AT s 5
VERD B, (EV.10.2.2)
If the Charger housing is conductive, it must be connected to the earth ground of
the AC input. (EV.10.2.2)

AL
ACANT =T NBT =Rt o5&k, EEo v v 7% ACAhTr =7
CERLCT—2F 5,
ACANT = TABT =2 Cr a3,
ATV TICT = AEROA Y BERITCHHAT —AICER L CT— 23 5%,
- HHT — ARREL fRETA CANBRREU Eo#EEH 3 5 Eit.
Point
If the AC-input cable has a ground wire, use the Ground the conductive housing by
connecting it to the AC input cable.
If the AC-input cable does not have a ground wire,
- Ground the housing by installing a dedicated ground screw and connecting it to the
dedicated ground wire.

+ The dedicated ground wire is a green wire with a wire diameter equal to or larger

than that of the AC input wire.
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5. & { & % ’E] Common questions

No | JHH Item AN Details
1 |[ACCA vy Tr—2 *ACCA v —2iTonT
ACC indicator (D [High Voltage Present| £itx® 35 &,
EERF Ty A
BACC ZHli LB TR IZA v r — 2 2 0B TEX B &
About ACC indicator
(DDisplay “High Voltage Pressent”
(2)A voltmeter is acceptable.
(3The indicator must be visible when removing the ACC from the vehicle.

2 | TS-LV DiigdkIiofl | TS-LV A A=y ZHE I T nis A v =2 2T 256, 7 — L4
TEITDNT THEBIRPUHIE ik L Mg R ST wab 2 b % ESF IKiddl 3562 &, &
Measurement of B, HBIEYUES LTk, 500Q/V A EZHERET 5,
insulation resistance
between TS and LV If an inverter that is not galvanically isolated between the TS and LV is used,

enter in the ESF that the insulation resistance measurement method and
insulation is ensured by the team. As an insulation resistance value, over 500
Q/V should be recommended.
3| A= 74V EFT | FIAN—E=gfiIcA~— 73V 2FEHALTRG, HLUT OIS
ARN—F=ZRL LT | T52L,
3 258 1co0nT OfZEREZ#EAL w3 2 &,
When using a @QEHMHIH S 2T L0200Vl TV HBAEDAY vy P AT v LA TYH
smartphone as a driver | R\,
monitor
Team may use smartphone for driver monitoring. However, note the following
requirements.
(D Independent power supply is used.
(2 need not be shut down only when disconnected from the vehicle control
system.
4 | TH*alblb—2avs | THasl—Xay7FoOfMEEA GRECEENE L) 2l L Tuiid,

7 it IR D A~ — Pl
Fic2wT

Spacer for fastening the
ACC.

AR—Y DB o> ThHEER L

Spacers are acceptable as long as they meet the requirements for fastening

accumulator containers (Strength, conductivity, etc.).
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Ny F YT AV RIC
DT

About battery segments

Ny F Uy MEBEIE, Ny TV FT AV FENEA LNy T —
VChbH, TNUSNDER (w7 A EEFE)ITET R,

The battery segment area is a package containing a battery cell segment. Other

spaces (such as above the segment) are not included.

T4~ =R MTF 7
F v OHiFHIC DT
About

primary

structure

TR DGR T8 I % 45 37, Refers to the area indicated by the dashed red line.

AT =

JOu b=
JOub 700 -2

A T=T
L—2

OV A E

A 7= 0 =2 =}
Q4 0mE

peimirl VR s EaNOVl v
T —F

HoaE R

AT T = AR

AT =TT = 2 b
O EIBHA

TSAL [l o {7 & i<
W
About position of TSAL

circuit.

Ny T Y=t A v N=2DfEIC HVD 237 L. TSAL (3N v 7V — il % #E2%
(KA., 4 v "—2(KIB)ZFF LT %,

There is an HVD between the battery and the inverter, and TSAL should be the
battery side (Fig. A), or may be the inverter side (Fig. B).

B

-

Inverter

HV Battery [
Rl & s NA e

H \_%. .
HVD e

HV Battery Inverter
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IWM {#Ff D Firewall
Y fHFiconT

How to Install the 5. (K : AR
Firewall When Using Install a firewall or tractive system firewall so that the driver's body is
IWM completely shielded from the cooling water system or electric motor system.

R A4 N—DIERBZEHIKS AT L or BRE— XV AT LD LERIGERKRI L
BEXSICTFATIH—Nor VI TATLATLT 7 AT T+ — N % i

(Figure: Dashed red line )

SETRE

driver's point of view
high-voltage wiring

R34\ —B#R

Handle
R

high-voltage wiring

= EERR

flitk -~ v 7 ) —H Fuse
DELE IZ DT
Arrangement of Fuse

for GLV Battery

Ny TV =0T TR (+) HThrb [Rx—xx—-%] & [v2£—-SW] I
I3 B FRIC—F AT D HBOE T HIL K v
It only needs to be set at one point before branching from the positive (+)

terminal post of the battery to [starter motor] and [Master SW].
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10

Accumulator

attachment point D& %

FFIT 2T
Concept
Accumulator

attachment point

of

T¥a2lalb—ZOT Xy F AV FEAL VML, fifEROPLREETRT,
777y FEMNMLT, ACC k7L — L%k d 2856, BnRL 5720
EEI 2, (T

The attachment point of the accumulator points to the center point of the

fastening hole.

When connecting the ACC to the frame via the bracket, note that the location is

different. (Diagram)

/i attachment point
e
el =

7354w NEL Without Bracket

,/ attachment point

! Pt
\lJ

J359NMED(ACC £J30veRIICT 354)  With Bracket
(Separate ACC and bracket)

attachment point

= &
\|J

I3y NED(ACC £330y Me—RELTHNTI5E) With Bracket
(Integrate ACC with bracket)
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11 | S EPTHE S o v | EEERR O BT HIE 13, MR A v b2 F— LA CTHRICRO OIS -
T W, HoHLOREREIELTHL L, TRHHICTF — o THEYUHE 2 HIE
L. W@ LT LaifERT 22 L alidEd s,
About Grounding ¥ 72 CFRP o8& 135 62 LORMZHI 2 FWE L LT Wk Z > TH <
Resistance ek
Measurement Points Since the measurement point of the grounding resistance of conductive parts
can be freely determined by the team, the measurement point should be
determined in advance. Team should measure the resistance value in advance
to confirm that they are satisfied.
In the case of CFRP, make a condition that is easy to measure such as cutting
the surface beforehand.
12 | Ak EREE, o mresEic o | MREREEIC O WT, IDTmEREE ZEREPEREIC OV ToERIE, TRO@EY,
VT TS & GLV #5534 25 &, /A XAV IAHBREE 2 SR[EEMIC DT
About Insulation bEET LT L,
Distance and Creepage | The definitions of creepage distance and clearance (spatial distance) for
Distance insulation distance are shown in the figure below. When TS and GLV are
brought close together, the possibility that noise enters and causes malfunction
should be considered.
spacing through air over a surface
conductive
1L /INg 2 el
nonconductive
Clearance Creepage distance
13| avyy hOERE (EV.7.35) oavyy roEFE: avyy Fofiliconwc FHIiciEd,

About Conduit

Definitions

T=TINBEHTEIa VI N, AL TAF2—T R EIING TH LD THE
B¥azl,

EV.7.3.5 Any Tractive System wiring that runs outside of electrical enclosures:
a. Must meet one of:

* Enclosed in separate orange nonconductive conduit

* Use an orange shielded cable.

>>wh Conduit AN13)F1—7 Spiral tubes
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14

TSMP FE£v & L —
vav

TSMP demonstration

TSMP o7 v A b L—v a3 voicl, TSMP~HV+, TSMP~HV-Dikfi
FEERITE R T NE R D v, EPEHIRZERT 2 & By,

FME(T R 2 — OFEAE) ISR D v, (HV+~HV-oESLZFHIIL, 2 T
PR32 Fikld@o v, )

For the demonstration of TSMP, the resistances of TSMP ~ HV + and TSMP
~ HV- must be directly measurable. It is preferable to provide a resistance
measuring point.

Only measured values (tester reading) are allowed.

(The resistance between HV + and HV- must not be divided by 2.)

15

FoEE 2 D MuiR iR
Check the insulation of

the charger

FeE DML L LCUAT 3N 1 D%iili7=3 2 &,
(OCE Bt 2iifi7= 32 &,
@QA—=H—TET VA,
O % FEH L 500 Q/V L E&=4C &,
Fo s ORI 2GR 2 BiciE, T oSz shils % C &,

* AC AJ1~DC Hi71#ll(A:C,A:D, B:C,B:D)

- AC A ~7EE A=A (AE, B:E)

- DC i~ &R EA(CE, D:E)
One of the following three conditions shall be met to confirm the insulation of
the charger.
(D CE standards shall be met.
(2) Maker evidence.
(3 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

™
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YUEEE  Revision History

%L 2 B H SOENE
Edition Issued Date Details of the revision
2021 WK April 1, 2021 WIRRFEAT

2021 First edition

First edition

Verl.1

June 21, 2021

3. — DR Key points of the Rules

Firewall (2) IHIC. fiEFHHDO @ @ #BEL 7=,

Additional information (D). 2)and®3) has been added to Firewall
(2).

5.& < ® % E [ Common questions

Nol3 2v ¥ v FDjEFE  About Conduit Definitions
[VIVAB B AN oTza vy y b OB EHIER, [7—7 V238

323y b gk,

Removed "conduit with breaks" and changed to "conduit with

exposed cables".

Tvz7u—YoMcH BT SEEMICERT2a vy y Fotidl4
Ly Y] ICEEEETH,
Changed the color of the conduit used for TS wiring outside the

enclosure to "orange".
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	（１） アキュムレータコンテナを除くTractive System ComponentsはRollover Protection Envelop（F.1.13)又は、F.5.13に適合したComponent Protectionの範囲内に配置すること。
	Except for the accumulator container, the Tractive System Components including cables and wiring must be contained within The Rollover Protection Envelop (F.1.13) or the structure meeting F.5.13 Component Protection
	（２） 高電圧ワイヤーを200Nで力を加えたときに範囲外にならないようにすること

