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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 13 2 #HE % Notes on ESF

EE%EIEE@TE& CHE E’J&T{I—#%ﬂ X, FEBIIFEAET 2HNGEAIT 2, E S F2A55R X 0 RA
INGE IR EEZETIE L, AJRER R Y 1week INICHRTIZ 32 Z &,

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—AhnL— LD e Supplementary explanation of the Local Rules
J2022-1-23 | AIRs 2V 7IREETD e LN T v o v FEEIE L — i DWW T DRRA
Relaxation of Prohibition of Cell Balancing when Accumulator Isolation Relays (AIR) Are Open

Note: AIR 23T W3 & ZiClE, AT v v I+ 3 HV THoze L TH.,
Accumulator Container D4MAlIc Tt 7 & 7 (EV.6.4.3, EV.8.3.3),

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

(EV.6.4.3, EV.8.3.3).

J2022-1-27 | A DAFEHE L 77 A v P IS BT B EETIREE R OREH]

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

B O L BWHEREI N7 A Y M wTit, 20H T 1 oI T RCOBRD
WD EMcESERE N7 A MY (R P Y v 7)) et L <1l Dol ERME#ET N4
2ArFELTD L,

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.
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EV.7.6.3 iIcHl o 7= — i1y 72 & 2 — XEETTIE
General fuse setting method when EV.7.6.3 is applied.

' Y AN Y BICEELOW/ HE Dbz — A EIVE
Set fuses that can withstand single cells and
| i W/H for each string.

EV.7.6.3 % T 5 C & Tt o — X% E D NI 7 2 FHpl
In the case where it becomes difficult to set the fuse by adapting EV.7.6.3

o HOH

J2022-1-27 %5#H 3% 2 & Tl 2 — XE X EM L 72 FHH](ESF ~HRE T2 2 &)
Example of relaxing fuse setting by applying J2022-1-27. To be clearly stated in ESF

p
ANO Tl E o T b E L SR
ETOERMF AL OHCERDEELD
|" The most severe conditions for the cell:

K\Thﬁ.‘ﬂl’ of all current flowing only to one side cell

J2022-1-28 | EV ;BB ICO W TOREAl  Relaxation of Rules for EV Chargers
FETFME N NTEER D R EAETFIEE ESF ~5dib 3 5 2 & 25 ic Al ofgfins T & 5,
Relaxation will be provided when the procedure of both standard charging and charging

abnormalities on the ESF.

A XN BHANILLT C©H 2D The relaxed rules are:

(1) EV.9.24 icid# TN T2 a4 7 Z DRHUREICBI S 2 4 v 2 — v v 7 HHRE,
The interlock function related to the connection state of connectors described in EV.
9.2.4.

(2) EV.9.4.1IcEd I T 2 AMSZ ] L CTreEdr & A4 7 1c 3 S HKEE,
The function to turn off the charger using the AMS described in EV. 9.4.1.

(3) EV.9.4.1icilid T T 2 IMD% i L CH&ERR % 4 7 10T 2 BERE,
The function to turn off the charger using the IMD described in EV. 9.4.1.

3. V=1 DH A Key points of the Rules
Chassis (1) 7F*=22v—%22a2v7F%Fr<{ Tractive System Components ¥ Rollover Protection

Envelope (F.1.13) (%, F.11.1.3 iCi# & L 7z Component Protection @ Rollover Protection
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ACC

Envelope WICELES 5 Z &,

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.11.1.3 Component Protection

Rollover Protection Envelope =™ Rollover Protection Envelope

[ A S Y O b e X | RN T PR S R P N Sl e i

Make sure that hard parts attached to high-voltage parts do not protrude.

5] Motor IZflHr3 3 T/M . Accumulator Container i {453 % Fan

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

(2) ®ERE7AY—7% 200N TH%EI A7z & %IC Rollover Protection Envelope #41C 72 & 7\

ricgsze

Ensure that the high voltage wire does not go out of range when force is applied at 200N

Vi,

(1) SES offEstR BB ZdboL T2 L
SES structural calculations should be objective.
X EEFHROMR A RN »
A does not break as a result of strength calculation
O AIMb2IG/ZADHERED YETHY .
HLRERX Gz LT LWL 7

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

F— LORBE AT

to meet the safety factor X times, which is the team's design standard
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(2) #ERSITE 3 —F —fikh, MEX—X

Fastening method: corner fastening, load base

ex : corner fastening

(3) &7 a3 vEoEki Cell, Segment, Section

>
>

Amphenol’ g

7 vavBITREBZLTHHICEZ2ny /& ax s 2%,
ZELLTUTOMRRa A7 22T 2 LR,

0| rus]

ol
MLS9 7or

"
Uate T bt (Y BT Y
i
.

Srtok sk, S BT RRLO %
AREOEY 77 W T, LRNE 2Ll
LS 2, ML THRAT KDL Y.

e
XRETR
[oos s Tau]

FIVVTE (LETRIN)
YAK: STmm HAX e ] 4K e3em

MTORARCORUTVET.
BATOAS ISR

Amphenol ?JJ1J)- Jn)l Il

O X« LW Y5030  EPURSSLEG -1 TELOY7-553-8508 (48) FAX0)7-551-2200
O @AA2¢R 722000 WEIMIATELTRANA228  TELOGATIRI9 (O FAX 54792004
httg://wvew.emphenol.co.jp/industrial/ i

Use lockable connectors that can be separated without tools between Sections
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> MAEICEER L AviEe T52 L

Structure that does not cause misconnection to each other

~

Between segments There are mechanical

+Can be split electrically walls between sections
*There is an insulator barrier

AIR

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

(4) ACC i35t Lic, Hl2 LMV LAREE 5 2 &

ACC must be removable from the vehicle without disassembly

(5) ACC ITiZ ISOA., Always Energized, High Voltage &5t 3 %135 C &
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
> B EZEET 2B R A B IC (EV.6.7.4)0 0528 — At d ACCOHV 24
7 2Dk E T ARICRZ BfIEETBE 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) 7 XV %2 Z &
The indicator must be labeled [High Voltage Present| (EV.6.7.4)

> X (TFr2) RV P A= —FHNTH LW
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A pointer-type (analog) voltmeter may be used.

(7) ACC oS
> BE RERRET AROBEREIX min2bmm., A5 JEIAEOIERRIZ 1:1 B2
(F.10.2.3)

> HNEEDF XX, ACComIehomEELZd o Twb 2L (F.10.3.1)

> 7 AVIPER2ZBEANULCT GG, 2N ENTY v — o~V ERBEET 5 C
& (F.10.3.3)

l Segment ' | Segment '

Chassis /

> HVEEL WEEDRHERIE 25% A0 & L2 P hidZe o7\ (F.10.4.3)

> B X UBOET Firewall ZiK W72 Th, FIAXN—0OLEHTE TITW TRV,
B, BIRBX U A XL TlX, 2022 Fuo—hrr— A 2EHAT 22 LBA[gETH
5, (]2022-1-39)

Tractive

System

(1) HVIVvZeE—Y%—COVWTREERHERSL WO TEEZT LI &

There are many precautions regarding HV enclosures, so be careful

> fafrERE - UL #ME (EV.7.5.5)

Insulation performance : UL recognized

> Kl oN ) T oifitEEE >150°C (EV.7.5.5)

Heat resistant temperature of insulating barriers >150°C

> HV-LV ihiEi#EEE (EV.7.5.5)

HV-LV spacing through air, or over a surface

Clearance Creepage distance
spacing through air over a surface
conductive

juf j_urﬂﬂf

nonconductive

TS-GLVHIC 7 v FaH 5 &, Zop kit LTAav v I3nhnwikd, 7V M %
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PRES 2 0t iz RS 5 2 &,

%X 3@75 o
' 2.8mm# 6.4mm

000000

(b (@) (@) o ¢
O mm>6.4mm
(@) BROBAZEST

o /O—a"JF‘(ﬂﬂ%)TZ?’J‘FﬁEBﬁE

X

Y NNNNNN

Qs

> [ I TS & GLV 237ES 2 5y, WIREICEAIS 5 (EV.7.5.7)
The Tractive System and GLV areas must be clearly marked on the PCB

AI—h—LERDEZEICIX
ZI—iv—IVADIREZERY BR<

> [FE—3EAR EIC TS & GLV 23MEfE 3 2 56 oih gt (EV.7.5.7)

Required spacing related to the spacing between traces / board areas

> HV 7 — 2Rt AN =23 08 1 Qomm HEpfiline vz & (EV.7.1.2)
It must not be possible to touch any Tractive System connections with a

100 mm long, 6 mm diameter insulated test probe

> Bk TP65 #E3E (EV.7.1.3)
Waterproof : IP65 recommended

> #g Aoy — (EV.7.1.1)

Nonconductive covers must prevent

> iAo iR >90°C (EV.7.2.1)
kg7 — 7', TLD XD REROARZMBICHENT 5 2 &3k
Heat resistant temperature of insulation material> 9 0°C

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

> UL1741 40 eEEE (EV.7.5.5)
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U<100VDC 10 mm
100V DC < U <200V DC 20 mm
U=>200VDC 30 mm

> avIZi—=ra—74 v 7Ol RT3 503 R TE T3 RPWEFHNT 2
& (EV.7.5.7b)

> avFRE—A v EBENRER T — 7, MR ERE 2 AR 5 2 o IR IR S 5 2
&

> HVif2»67r—24Fcix (UL ¥l &) @Y 7 8E#fE (Spacing) &332 &,
Keep an appropriate distance (Spacing) from the HV terminal to the outside of the case,

such as UL

> E—XEBCHVZvZu—Yr—CiZEBAY—LEZIZE T L

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

(2) Discharge & X HVD Of7i&E X, HVD Z#\ T gz v 7 v 3 2 E
krfiEIchiiEST 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 — 2 OELY £ 1F % #ERE T %
27y NIRRT 24 VT =X, Ao A DT THMAY Ready to Drive DIRFE
TH2IL2HRFFICHRATELL LTSI 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%y 2L T AA—%2M0 T3k

TSMP jack must have rain cover




(2) TS5 TSMP ¥ CoOMEIEBEAL voie L, fi#e 2 —X3@HTARn e
The wiring from TS to TSMP must be high voltage orange and no protective fuse

(3) TSMP O ZHIDECH TN EIEATM TE W, SbhaviidEsioTna L
Wiring on the back side of TSMP must be covered with heat-resistant and flame-retardant

material and must not be touched

L “ ’ ~
HV Exposed

-4 .9
& B Ly

B

= =

4

HV #&H HV Exposed fHcEbDLNT D Covered with box

(4) =AFRA-—2—D7u—T73R#EFy 7HE 7o —-7%2FEHL2TNIERS R,

Grounding (1) BEETFHooic, BN 2T —2F5, BHBEEHICEI ) A — 242 —2— T
ZHES 5,
Ground metal parts to prevent electric shock. Judges will measure resistance with a milliohm

meter at vehicle inspection

(2)  GLVMP 225 ¥ v v v —[BHEHI2 N2 5 & 5 Kl (Bl AWGL6, 14 BLE) %Al
7 LRV,
Use a thick core wire (ex. AWG16,14 Or more) to reduce the resistance between chassis from
GLVMP

(3) IEt&H% W fEFT  Points that often fail
LAT @Al 28 TS 88k, HV 7 — 7 A icii WA i iciEE 232 L,
ATTVVITHRA—NDOEE , ATTIVVIZEATTY Y737 L0MOEEAR,
g XAV D N F 48— 4 v F, CFRP K7 4 2%
Steering wheel surface, Poor conduction between steering and steering

Column, Driver switch on resin panel, CFRP body

(5) CFRP Z&EDavEIy b RF4ETA I LaT R EICERT 2 GND HIE
FAVF2F—2IICEITTD L, BHICE > THIRYIEAR T 5791 CFRP L 48

9/28



Ay v a2 DWEE R EBREICR 25605 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.

HVD (1) HVD ZHEHWTWBEIZX I =77 7% AL, MKDIEAE NME~DEEZHIE &
TBrZL,

While pulling out the HVD, insert a dummy plug to prevent rainwater intrusion and electric

shock to the human body.

(2) HVD ICiZ RIFHRZE S/P200A . b o EHK EM30MSD % i&E R L LT v,
Yazaki Sogyo S / P200A or Hirose Electric EM30MSD may be selected
S/P 200A EM30MSD
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Wiring (1) @mEEr—7riEFv vy o il MEET — 7 Bshct L v o taik b
Tl BHEIA VALY VEREEN T IGHAIIRESIAvEa vy Yy METH-
TAHLYYEERZ T ET 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) RACBOCHNETEIEET 22010, P77V ya—T 4 VY IBEGREST%
TELRW
It is good to color-code for easy troubleshooting for quick repairs at the competition

(3)  EfTPICEROHIKETY X4 YT 2HMHL , BRI 2 v b CRFE LI
ET LR
Many vehicles retire due to ground fault of electric wire while running. Wires should be
protected by conduit and fixed to the vehicle

(4) 779 =7 CYPEOHCEREE T THED L R
You should avoid using wires with weak insulation such as flat cables

(5) GLV Ny 7)o+ dIFgEED 7 —TH W, Tz

Fusing (1)  Precharge [, Discharge [Hli%, TSMP it = — X% Th 5

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

(2) ba—XOEMIEREROLIUT ZHES S

Recommended fuse rating is less than half of the wire rating

(3) ARG L 72 & 2 — XRRE L
(e PERE) > (B 2 —XIBEWIFHEL 2 W) & L. 2AMEREA b = — X DO EWTRE O BRI
Mzsbold25ZL,
() oz 7% CRIFAR 10Ah, RABEBR 10C 5 i (A2 C[AlZ 1R
TRV ETERMET 2EMREZRT) & RANERITER L MRRREAL I T2 56%
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Ex b, DA E 10Ah TH 2 5 5 ARKKEERIRIZ 10C 5 #lE % 100A 5 B & 5 il
ZABTENTE S,
AT oW 7 7 Fick 2 — XOERFE L . v VOFFAEROHM 2R3, Bt
EMETMEA 10A. 20A, 30AL 324 7D 2a—X%/RL, ¥V 2 CnTEEiERAmK
HEI 100A5 PETH 2 L B2 ONLFAEROHCH L, DI/ I770bka
—ZXEERE T, TK20ADBDNBRAMTHDLE VR D,
ERE 30A 1 X (B AVHFRBROHPANTE 2 — X3S, v — iz &)
EMG 20A 0 © (VTR EROHHANTE 2 —XBUIN B 720 — L %72 F)
ERE10A : O (R AHFREMROHHN T 2 — X35, LA LEAIEKIC 80A
1% (777 Lo BR) OMEFIEES NSO THIE, ETHICHAN
TE2EXENEDH D)

10 \\ A

SseCr 77T TN 777 s T AN
30A
1 \ | JEES0A

N\

% B\ | =204
Q
! 10A
(O]
_E t)b@ﬁgﬂd%'\.J:éﬂij(#ﬁgmuo)ﬁ@
= [ 5% 100A h>REZHEDHI THS
@ 0.1E Maxi. allowable current range according to 1
He V' [ cell catalogs, etc.
¥ In this example, the range does not exceed
100 A for 5 seconds
/
A
O O-I 2L 2L Ll d
N 10 100 1000
100A

&7 Current [Al

Yy b XL (1) RFT VIR A —NICEHEL 7B ICREST 5 2 &
TVRRY
Shutdown (2) FRYDELCTRGAN=ZICHGRILY O 5 > — V%[ % (EV.8.10.5)
button A red spark on a white edged blue triangle near the shutdown button(EV.8.10.5)
SN DRBILT, REVORBEBE>TEARLR L,
BATTERY MASTER SWITCH
TSMS > Lockout Tagout DEM%ZITH C

Lockout Tagout & i%ﬁ{’?%@ﬁéi lED 2 & T, 5E4Ic Y3 % Z & % Lockout, 2
fe HIR#ET 5 Z & % Tagout &5 H,
L 723> C EV ¥l ¢l
- TSMS #HU Y 4432 & CEBIRZMEFRICYIK3 2 & 28 Lockout
- TSMS O£ 2 B ] S GESI 03 5 X v N —ICIRE T % T & 2% Tagout
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7%,
EVHBRCIRBEHIZ LD X 5 ICHER» OIREL T2 02 lERT 2 TETH 5,
i1 : MS 38t & 7 — X ciEM L, ##I1L ESO I 22 &,
f2 :Ezodoicayr¥se, (FRNBH)
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.
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.

ERIPVENT
WOGRED Quut

XAXYNF—ICX 5 %277 Y Tagout with dial key

IMD Accumulator Container I IMD %Zg%i& L. Hili TR & 7o H R D 2 i /7 fdl L
Th X, ik, REHICH IMD Z&RE L Tl IR LT 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—nfHroxe—x2134 (T.1.8.1b)
Not including motors located at the wheels(T.1.8.1 b)
(2) 77479+ —APREEHEICIIFEDMPEE S XS IcT s L,
Firewalls should be no holes or seams where necessary.
(DT.1.8.2 Construction
Any Firewall must:
b. Seal completely against the passage of fluids (the Firewall itself and edges)
= [%E] Tlia7e < LEW ] Tt hld OK,
It is OK can be "shut off", not "sealed".
(2)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 D7 I 7 — 7 Firewall #i#f & L CEFATL 21>,

Aluminum tape with t <0.5mm is not allowed as a Firewall part.

(3) gkl dAmm i~ A4 F A F I 4 3—1c k) 250N CHELCHEBEL 2 \WERT
»hsrzr, (T.19.2b)
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Sufficient thickness to prevent penetrating this layer with a 4 mm wide screwdriver and 250
N of force.

AR O BB O J i TR AR 5,

Following chart is recommendation of penetration test for nonflammable material

Push Gauge

Nonflammable Material
without Aluminum

(4)  Firewall ® Floor closeout (T.1.8.2)

Floor closeout & 13 [F S 4 N—DE- T 3EHEEMHE] #ET,
BRI TFBH (70 Y b2z ~y F)| ~ [F 94 N—EBEH ] TH 5,

Soft material

APPS (1) 77%nrtvy (APPS) OEIIREE, MO LA L DHERIC OB 2720,
BEL WA — 03B 5,
Accelerator sensor (APPS) failures lead to accidents such as runaway or jumping out, so

there are strict rules.

(2) EVHRT EHRICA>TWE APPSO a4 7 20—kt 25, =2 3%
IELRnwEZA 0, b5 *ﬁ CEmSER L, BELRNEE LT — L0835 o7, B
THHEETICEME 2 MERE L. RICHEM CEIfE 2R T 2 FIHE 35 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) 220 APPS o0&, GND #f, EE5HIIMMIZL b L,
The power line, GND line, and signal line of the two APPS must be independent

(4)  HBEEZ, LTTowEnro 5k T, WEEOBEMESHKS L oicds ot
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- 220 APPS Icfilflicat 7 2 2@, Fi%xtk T L Cltd$ 2
- BCARNICHIRRA A v F K v 7 X% 3%\, APPS Z 2 N Z WlKT 3% 2 & CHEREd %
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 ¥ A7 LD E B Cld, AL b, Fv b, ZothoBoBi2 a8 3~ ToERER

Locking . FRICE L 72K T4 70y P AN XL BT 221K, VI T4 TVART L
DB CEM L ZR\Wiksd DIRET 2 0ED D 2, BLAMICHEATER T ¥ 5 Kkl 7%
iR CHERES 5,
T, bk IR ERAT 2 28, (P2 ER Kb - Fy bV A X, MHEE)
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.

Charging (1) KB+ v b X7 VREEEBEI T 5K

Shutdown | 7% 2 AL —Z~DFTXTOER7 v —2EDICFIE, 2% Y AIR ZHI 2 &,

Circuit

Operation
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TSAL

(1) TSAL (Red), TSAL (Green) K UM 3 2 a4 (% SAE2022 IcHE U CakEt 375 2 &,

Xt —
Z e,

TSAL (Red), TSAL (Green) and accompanying circuits should be designed in accordance with
SAE2022. Figure shows the outline of satisfying rule EV.6.9.1b. Note that some parts are

omitted.

Example

(2) v—nF—n"—Turrravzrysu—7H (F.1.13) <Y fiF3 2L (EV.6.9.5)

W EV.6.9.1b Zimi R T 2MEEZRL T2, ARIN TV 2HMDH 570 FET 2

of TSAL power sources.

DCDC !

I

: (Insulated) Flashing
i HV+ _IN :' ouT circuit
: HV-— —1 : Relay

|

Use TS voltage as a power source.

Photo Coupler
TS (Insulated) GLV

HV+ —  Voltage

I 1
1
detecting A A i‘ i
HV——  circuit K Tiﬂﬁ?
IN ! OUT —_—
:. r Relay
]

-
L2l
o

______________________

7
|

Detects TS and blinks with GLV power supply
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Z DAt (1) IS EROBNIRBIELICE T 2 HEAEHE
Other Recommended values for power margin of resistance and electric wires
BILLERKRD 1/2 £C (10A 25 5A £C), TR /4T (1WoEicHNIE,
0.25W £ T)
Current is up to 1/2 of the rating (10A up to 5A), power up to 1/4 (IW resistor up to
0.25W)
(2) MIBEFREOR~Y—F 74+ YR FIA N —DE=Z—HIHTLw
Independently powered smartphone may be used for driver monitoring
(3) EMZHWYMT2AR—2ZMHRLTEL L
MXEM D% A X3 F— L= — VS

FSG ENERGY METER

_Dkﬁgg#nn

ormula
studentezm=am

! 160mm

4. EV 7 7 RICEIF B — LD FER A H 5 The Major changes in rules in the EV Class
Accumulator (D) 7Fz22rv—2av7toSHOEOHMIISHER/NRO 4 XCThiFiEn s

Container 7z, (EV.5.3.5)

The ventilation opening of the accumulator container shall be of the minimum size

necessary. (EV.5.3.5)

(2) £&28 100 mm, EF2 6 mm DififgT 2 b 7'v—7 23BOE %/~ L T Tractive
System &t L i L ez &, (EV.7.1.2)
fi. T BisWERIC A28 ICiE, ARICT = v 2755720, BN X S ICK
CLEIR- R
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)
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Precharge Circuit

Discharge Circuit

(1) RmEKIZ. 2FHD AIR 2L 3R1IC T ) F v =T 208 B3H 5,

7Y F v =Y TIE, HlET 2 0% B 5, (EV.6.6.1)
The intermediate circuit must be precharged before closing the second AIR.

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

D90% £ THET 2 K D2fF
1
90%F BN
LB EAIVYT

]
Ce i
1 PrechargeRelayOFF
| ) | o
I
_
|

1
1
1
60 I
1
1
I
.

20
oLl ]
1 2

@90% 7 7 A500ms* THET % #H
I |

90%FE 1
| 0%FT Bk

i 3 500ms% A 22T

1 "
v . PrechargeRelayOFF e 4
| 1 — AR
e e —— Precharge®

(2) IERERE (PTC) 74 AZMHL T, 7V Fr—VEEEZET 4 A F v —

3)

R OEREZHRET 2 2 L iZTcx v, (EV.6.6.4)
The positive temperature coefficient (PTC) device must not be used to limit

the current in the precharge or discharge circuit. (EV.6.6.4)

AL

BRI (NTC) 754 ZOffH S HELEL 22\,

BA R (W) il 3 3 RAMRPI G 2l E 1 2,

ESF #& CHYIER D EVE 8 DIFEE IO W TR T 5,

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.

TV Fr =YY L—i3EMA) L —Ths L, (EV.6.65)
The precharge relay must be a mechanical relay. (EV.6.6.5)

A Vb

BN Y L — I3 RER RN T 2 IREE T3 2 L BRI B 3 5 WREME D &
DT, BIRHBDPEL o ThHHEKT 5,

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.
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4) 7V F¥—Y, T4 AF ¥ —VHEERICITE 2 — XD 13251F, (EV.6.6.1. 6.6.3)
The Precharge /discharge Circuit must not be fused. (EV.6.6.1, 6.6.3)

wA VL

T A AT ¥ —VEKIE GLV 28 * v P Xy v LG, KU HVD 235 e
WAGEICIEE ICHKAET 2 DD 5, o Tk 2 —XNEM L 72356 11X RIEE A
BEREL e\ 7o IZEE I3 2,

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.

Insulation (1) F— 12535 L 28K Eic GLV & TS 255 3854, iR o & iz R C
and Isolation ¢, (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)

AV F
ESF & CTF — L 2355%aT L 7= 5 _E o figk i ic oW iR 3 2
Point

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

ESF review.

(2) WEE v Fid. RO VT & 72 358 Y) 5 B AL ECcH 5, (EV.8.5.7)
S A
-k vy v ZEEEN
fufkiz, v A {iEMoa€vyE— FELE L FRMKIC, GLV/TS fifgz ZEL &
W7 b 7n 0,
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.

AV E

WS v 3 OEFE TlE, TS BIHELE DM % 58 © % %2 &k % ESF ICHft 3
5,

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.
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(3) ZE#IT (AC) ASE (DC) 1D ERMICHBZE SN TVDLNERD 5,

(4)

- Ground the housing by installing a dedicated ground screw and connecting it to the

(EV.9.2.1)
The Charger must be galvanically isolated (AC) input to (DC) output. (EV.9.2.1)

KA v b

ii?'-éaﬁ@AC]\jjkDCHjﬁ TR N 7 v 2 A A L CEANICHZR I LTV S
Z & OFFHD BT, il 2

- [CE~—*v 7| BUS (ﬁif

- TR A — N — ORATT B KU & i 72 FAHEARTUE T — £,

T—X1FAC— DCFIEIEJ A C — R, DC —{REBE S D 3 TR LE,

- BEo R BROEAEIZ. TSEERAXS500Q/V U EOHGIEPLESLE,
'E@T@@ﬁﬁ%ﬂmﬁé%aﬁﬁéo
Point

It is necessary to demonstrate that the charger AC input and DC output are
electrically isolated via "insulating transformer".
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.

REROAY VY I BEBE OB E IR AT YV I AC AN DT — R ICERET 5
LEDD %, (EV.9.2.2)

If the Charger housing is conductive, it must be connected to the earth ground of the

AC input. (EV.9.2.2)

FA Vb

ACANT =TADBT =AMt O56G R, BERO Y v 72 ACAN T =71

ICEERELTT — 2T 3,

ACANT =TT — ABAI TR EEIL,

ATV TRT = ZAEROA P BT TENT - ARICER L TT — 2T 5,
CHHT — AFREL AR TA CANBRIFEU Lo#EEH T 5 Bk,

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,
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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 FEAINA Details
1 |[ACCA vy r—2% cACCA vy Tr—xICDoNnT
ACC indicator (D THigh Voltage Present| Rit% 35 Z &,

@&EEEHTh A
BACC ZHm 2 LH D AT IRICIZA v o r — R B CE B 2 &

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 ot #l | TS-LV BaA "=y Ziifg e Tt v =2 2HHT 2 54, F—
FEITDOWNWT L CHERFIRPTHIE /715 AR AR S L Cwb 2 & % ESF Icid#k3 22 L,
Measurement of ok, MEEPUEE LCiE, 500Q/V L EEH#ESES 2,
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== bF74V%RFT | FIAN—FE=2Hicz~=—F 7+ v ZRFEHLTR G, HLUT OB ICER
AN—F=R L LT | 528,
M3 385612 0n»T OHZEREZEHLTw5 2 L,
When using a QEMWHEIES AT LT VL CTHWABEEDAY Yy v P XA v L L 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 | THFRasL—Favs | THFxasb—xay 7t oOfEEE GRESPEEN A L) & L T,

7 i fili Rf D R % — F- il
HicownwT

Spacer for fastening the
ACC.

AR—=H5BH o THEEE L

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

accumulator containers (Strength, conductivity, etc.).
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Ny T YIS RAVEIC
DT

About battery segments

NyF V7 X v MEEEIZ, Ny TV -2 AVNENA LSy T —
CCHhb, FNUMNDOLER (A b EEE) IS T R0,

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

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

T4 =T 7
F ¥ OHEIFHIC D WT

About primary structure

IR DOHR TR 5 % §§ 3, Refers to the area indicated by the dashed red line.

A=

JOVRILIANYE

A 7—=TTL — RHBHR—k
QENLE)

ZOV /LI EHS
A=t

HAka 8o EE

AP =FF L = A=k
DEZBZFHR—}t

TSAL [alj#& o {7 i i >
W
About position of TSAL

circuit.

TSAL [RIEEDALIE X A ZH#EESE, B, C 23Frl &3 %,

" inverter
ACC ACC
------ ; i e =
I [ - 1S
=0 _O—ab =0 O=—ol
Bt iz 1 Flts ol A
T | I T = | — NEY
| = inverter B inverter
|
L_o—-—--100
L
HVD
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IWM ffiHf > Firewall
Y fF 2w

How to Install the
Firewall When Using
IWM

FIAN—DIEPRRHIK S AT L or ERE—X VAT L HREEICHERKE N
BXOILCTTAT U= N or b TITATVAT LT 7 AT T A — &
35, (B : AR

Install a firewall or tractive system firewall so that the driver's body is completely
shielded from the cooling water system or electric motor system. (Figure: Dashed

red line )

= BERR

high-voltage wiring

driver's point of view

RS4/)\—-B#R

Handle
INURIL

high-voltage wiring

7 =B AR

fiit% -y 7 U —H Fuse
DFLEIC DT
Arrangement of Fuse for
GLV Battery

(+) BEFH O F 2 FRIIC—AFTO AHETNIE X Vv,
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10

Accumulator
attachment point D# %
FFITonT

Concept of Accumulator

attachment point

THFa2ialb—ZDT Xy F AV EFRAVIIE, fifRoPLEAZIET,
777 v FEMLT, ACC &7 L —Lazlid 2561, BITARR 57201
B35, (TH)

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)

| attachment point
i - &

754w NEL Without Bracket

= |

,/ attachment point

I3y MED(ACC ET3yhaBRIICT 2354S)  With Bracket
(Separate ACC and bracket)

attachment point

J35yMEN(ACC £TJ55y e —1RELTHNIIEE) With Bracket
(Integrate ACC with bracket)
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11 | B PTHIE s o | EEEE S OBEHUEPIOHE X, WEKRA v P2 F— L THHICRD b5 7
< W, HOPLOHEEREZRE L THL &, RENICTF — o TEYUEZ BIE
L. LT3 2L zlfids s L 2itdid s,
About Grounding ¥ 72 CFRP O&&13H 62 LRI ZHI 25 HE LT Wk ZF-> TH L
Resistance el
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 | fiskeb e, iRk o | Mgk ic o wC, nmmE, ZEEETc O wWToER R, TR,
»T TS & GLV 255322 &, /7 A A3 AV AL FBEIE 2L Z Sl REMEIC DT
About Insulation bERET L L,
Distance and Creepage | The definitions of creepage distance and clearance (spatial distance) for insulation
Distance 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
S /N 2 mplle
nonconductive
Clearance Creepage distance
Blavyy tDER (EV.7.35) @avyy FoER: av Yy FofliconwT TRICIET,

About Conduit

Definitions

TTARBHTEa VY, AN TINTF a2 =T R EEINGTHEDT
FET5C L,

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.

AN

_s\\\\\\\%\}%ii¥\i\isﬁ

|
',;g"’

i
A ; l-"'}:};;’t-
e 2

W

J1>>whk Conduit ANA3)F1—T Spiral tubes
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14

TSMP FE£v X L —
vav

TSMP demonstration

TSMP 7% v X L —v 3 vofgici, TSMP~HV+, TSMP~HV-D &t
ZEEERCE RIS kv, BEIGEHIEZRT 2 L R,

FHE(T A & — OFEAME) ASZ D v, (HV+~HV-[E G2 FHAIL, 2 T
Prd 2 FEIEZD 20, )

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

Fe R #n D g AR
Check the insulation of

the charger

FeE g ORI L LCLAT 350N 1 D%z 3 2 &,
OCE #itg i3 &,
@QA—=HN—TEF VR,
OIS 2 FHI L 500 Q/V LA E&fz3C &,
FE R ORI 2 SR T 2 Bicix, UT oS ZaHllT 5 C &,
- AC AJ1~DC Hi/1fl(A:C,A:D, B:C,B:D)
- AC A1~7EdEdEMR(AE, B:E)
- DC i1 ~FEEEEA (C:E, D:E)
One of the following three conditions shall be met to confirm the insulation of
the charger.
(@ 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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