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1. A haX 73, Introduction
> ASCETEV OEBEXEMRICBITAEESFEL O, HlRFHI BT/ — )V OfREIRZ L #5,

The purpose of this document is to inform the notes on Electrical Technical inspection for EV and
the interpretation of rules in vehicle design.

> JL—LOFERIZ OV TIE 2020 Formula SAE Japan AV A MIEBW TR FIRAE ST 528,
ASCEICRE#E L7 — L% B Formula SAE® Rules 2020 (UL T SAE2020 E#547) 22352k,
rj’httpsillwww.i sae.or.jp/formula/jp/SFJ/rules.php
Original rule should be confirmed on the 2020 Formula SAE Japan Website
The rule numbers in this document refer to Formula SAE® Rules 2020 (hereinafter SAE2020).
@httpsi//www.isae.or.ip/formula/en/about.php#rules

2. EV 7 ANZENTHIV—)L D FEFEZRZE B S, The Major changes in rules in the EV Class.
55 18 BIRRITB T2 FEREL FH A OWTRLET D,
Th1s chapter describe the major changes in the 18th Competition

J2020 | APPS (Z51F 2875 H 1R BA 3248 FH o Fn

-1-:09 | APPS ([ZBWTEIT 7 BRI IVZK L COEZFHIIDFA 047 By SR RID H a2
LIZbDTRITH R,

Relaxed use of different output characteristics in APPS

In APPS, the slope and offset of the signal output to the accelerator pedal need not have

different output characteristics. That is, two identical sensors may be used.
Formula SAE® Rules 2020 |ZI3#r7-I12:ENE 47z OEM pedal sensor & Non OEM pedal
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sensor DWW AELE P EHEIZOWTIIFRTOFREHIZR AR NELH L3, ZOKRBIIRETH
Do

DEN(1) ZoD A YE—H R, (2072 lb — A AERE, Q)b 7eltb— Ik
OEM D4 | Th> ThHha S H'Jﬁkmuiﬁb ZREFL TR,

Formula SAE® Rules 2020 requires special prior approval for the reverse slope sensor
characteristics of the OEM pedal sensor and Non-OEM pedal sensor, but this approval is
not required.

That is, even if "(1) two sensors have the same output characteristics, (2) at least one has
a negative gradient characteristic, and (3) at least one is made of non-OEM”, it may be
used without special prior approval.

J2020 | Energy Meter Specification

-1-20 | Energy Meter (ZE{THDOINTI /v al v AT ABIEEFAEETZNEL CLdkd 2,
Energy Meter HIKIZEFELF L THD, LNL7enG, SAE2020 THETA2H0DHVIZ,
FSE2014 ® Energy Meter Zf#i5Z a0 — /0 L — BV CHHREIZLTZ,
The Energy Meter measures and records the traction system voltage and charge &
discharge current while driving. Energy Meter itself is the same as last year. However, the
local rules describe clearly to use FSE2014's Energy Meter instead of the one specified by
SAE2020.

J2020 | NTDUT(THRa— L —FarTFRE) DIMINZH LN T I T AT VAT AR ZZRBIT oA H

-1-23 | —ay I MIHEA O
Relaxation of the Interlocking for the Tractive System connectors outside of a housing (e.g.,
accumulator containers)
SAE2020 (2B W TIA =y I DIRNNT I T AT VAT LaRxy Z T HBRIFICEHI S
(IN.4.7.1), LinL72235 THAE HWZRITTIRANE RN a2 TihHZE% ESF IZB W TRt
FAE—my s R OEHINANE THLHI 2B LT,
In SAE2020, Housings containing non-interlocked B
connectors will be sealed MNIUVEER
at tech inspection (IN.4.7.1). However, it was DESESE Bolt fixing
clarified that the interlock and sealing were [NUE. Cia '
unnecessary if the ESF showed that the connector
could not be removed without using a tool.

Example of HV Connector

J2020 | AIRs 23BRVVZIREETORANT L T ER R — /U DUV T OFEFN

-1-24 | Relaxation of Prohibition of Cell Balancing when AIR Are Open
o— L b— L 2019 IZEEHEH SN CWZTAMS @ HV #2° Accumulator container PNIZH 5
BTIRY JZHIBRLT,
The sentence that "the HV of the AMS are inside the accumulator container" described in
the local rules 2019 was deleted.
HERD: AIR DBHWVTWAEXIZIE, BT 728925 HV Th-o72E L Th, Accumulator
Container OFMANZ H Tid72572 (EV.4.4.3),
Note: If AIRs are open, HV must not be present outside of the Accumulator Container
(EV.4.4.3).

J2020 | B/ADWFIBERE T A NI Lt AR Pt ZR O
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-1-29 | Relaxation of Requirement for the Overcurrent Protection in the multiple parallel battery
cells
BROBNP BB SATBERL 27 A NZBWTE, ZOH T 1 F0E/MIT R TOERAH
MAIDEMGTET A MIH L TCLODIRERIRH#ET A AT EL ThHLV,
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.9.1.5 ([ZHl 7 — k7R 2— ABE 51k
General fuse setting method when EV.9.1.5 is applied.
) ) AN B S LW H R b — R RRE
Set fuses that ean withstand single cells and
0 1 W/H for each string.
EV.9.1.5 Zii 5 2L Ta— X E M N EE 725 FH 4
In the case where it becomes difficult to set the fuse by adapting EV.9.1.5
J2020-1-29 £ 352 Tea— AR E LML FFI(ESF ~HFLI52L)
Example of relaxing fuse setting by applying J2020-1-29. To be clearly stated in ESF
Al (FILEFEEME at 10sec) > (Fa—ZAIBETERE at 100msec)
Example:(Cell allowable current value at 10sec)> (Fuse blowing current value at 100msec)
‘{E’Ibﬂuﬁﬂfﬂﬁ%.ﬁmb‘@ 1
STOERPF AR LOHIEh2EELE
T]:Le most severe conditions for the cell:
T]:ljJ]l: of all current flowing only to one side cell
J2020 | EV £ELIZ OV TOREFT Relaxation of Rules for EV Chargers
-1-30 | BEFIELOFERFORZFLEFIEEL ESF~FLR T 522 FRHCHRAIOENTED,
Relaxation will be provided when the procedure of both standard charging and charging
abnormalities on the ESF.
EAMSNDOBANILL T THD  The relaxed rules are:
(1) EV.10.3.4 IZFE# SN T D X OEERRIRBIZ BT 21 v 2 —my 7R RE,
The interlock function related to the connection state of connectors described in
EV.10.3.4.
(2) EV.10.3. 71270 STV HAMSZ i L CHE % 4 7 12T HHEHE,
The function to turn off the charger using the AMS described in EV.10.3.7.
(3) EV.10.3.8ICFlik SN CTWAIMDA il L CHRERR & 4 7129 DH%HE,
The function to turn off the charger using the IMD described in EV.10.3.8.
J2020 | ESF $L<IZ FMEA Of#£HIZ-2V T Submission of the ESF or FMEA
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-1-31

fEH SN2 ESF §L<I3 M O FMEA (Failure Modes and Effects Analysis) D52 23T
ENEILERK 50 RALR, HFF 100 RAL MDA F VT 1 L7025,
ARREOEKEMIMIE T A2 H R O R B MR SR A9I2ATo, (RSHAI 25 14
5(3)

It has been clarified that the submitted ESF or FMEA (Failure Modes and Effects
Analysis) will be penalized up to 50 points and 100 points in total, respectively.

The propriety order for the Electrical Technical Inspection at the competition will be given

from the scores submitted at the initial, intermediate, and final deadlines. (Participation
Rules 14 (3))

Rl F—20 0O H)EFR IR IV TR IS LUTREZ T Y LRO N5 6121E, &
WaRIZEN DD (REHAI F 12 5(2), 55 14 5:14)),

Note: The team may be disqualified, if the initial submission is failing to submit or
regarded as equal to fail. (Participation Rules 12 (2)).

TSALRed)?® TS MHOEIFMANZ DWW TO LRI KL O TSAL (Green) FEFIHFE DO FE IE
Both “TSAL (Red) power from TS bus” and “relaxation of TSAL (Green)” was deleted.

TSAL (Red), TSAL (Green) K OMTHr 5 [RIFE 51X SAE2020 (ZHEC TREHT 528,

TEUTR TSI, FEELFICEIE TIINGLRDT-OEE T,

TSAL (Red), TSAL (Green) and accompanying circuits should be designed in accordance
with SAE2020.

As shown in the figure below, please note that the same circuit as last year is NG.

[BIRE I REE L TRy, GLV Battery ~13 TS 2>5#faf% % DCDC 2o /N — 22 CEIRALG
AT R A HEDE 975,

Although not shown in the circuit diagram, we recommend a circuit configuration that
supplies power from the TS to the GLV Battery with an isolated DCDC converter or the
like.

Example of TSAL power sources.

JSAE2019 JSAE2020 (SAE2020)
TSAL power must be connected TS bus | TSAL power must be connected from GLV
directly. battery.
i L - _ o
2T 1 oo 1
ACC T Inverter| | [ACC T Inverter
-0 O > =0 O 4
—_— Powerel > i
l Supply —E‘C_ TVoltage l T \ IIF
LI m | C Se H:HIL.' _%_I)_ ) _‘: L] %L{:l-\lliLi(“' 1,_|]_ T
HVD 0 O>! HVD 0 O>!
|GI‘\'\|‘* Shutdown | GRS Sitdonn
=TT Circuit — Clircuit
GLV | ircuit GLYV TSAL Circuit
‘ battery ((]nl\ Red) batteryl ‘ Rofi&Green
TSAL Circuit—TS-LV TSAL Circuit >GLV—
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3. KR&eHF O Ml%: Securing safety during Competition

3.1 FHiBh1EDOARALF Points for preventing injury

(1) F—2LDE¥ Responsibilities of the team

> FLNIMEEREEZRDDHIE BEEEEILESO NEEEZT S
Team shall designate an operation leader for the operation. ESO shall operate high voltage
related operation.

> FATERNCEARRNREEDO FIEEZ 5Ll
Team shall prepare an operation procedure manual in advance.

> AR S ORI SO C IR - TR AT 2

The operation leader directs the team member’s work based on the operation procedure.

(2) 1EE45HF DOEY Responsibilities of the operation leader

> VEEIRHEE IIA NN — DR R TS

The operation leader checks the safety equipment of team members.
> R E IIEEANEEFIECOWTORAZ T 5

The operation leader explain work procedure before operation.
> VEEEEEIMERET OYAZZONTA N —=I5RD

The operation leader inform members about risks during operation
> EERHEIIERIONDL T ZOREEERMOMRETD

The operation leader does not attend the operation, but directs on the operation procedure.

(3) F—2ANR—DEK

> FlAZSTY EEFRHEE ORI

Follow operation procedure and instructions of the operation leader.
> ROONIRERAENTD

Wear the specified protective equipment.
> fEBRZRERIT LR

Avoid dangerous operation.

3.2 EV #fMIZBITAVAZ Risks of EV inspection

(1) EVEICV EmEWY Difference between EV and ICV
F—2 A= EV £ ICV OFEWEZEFRL . B8R LT DM BN D,

Team members should understand the differences between EV and ICV and take appropriate act.

ICV: Internal Combustion Vehicle

> BV Hlj&ZEEL Thm o VU FITE 220, >  ICV iz 87— YU HIXMI 2%,
When the EV is Ready To Drive, but the When wake up the ICV, the engine sound
engine sound is not heard. appears.

» Ready To Drive OIKEE~DOBATITITHFRI 0
BENLETHD,
Pay more attention to moving into Ready To
Drive.
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EV HiljiX ICV B2~ EV, EEY THD
Accumulator Container IZFE T A7 NIEL
DINT B DD,

EVs are heavier than ICVs. The heavy
accumulator container needs to be removed
each time it is charged.

HEY) O EIZ
2%,
Appropriate preparation of procedure is

1 Y1) 70 FNE O HEfif 75 wh 2 &

BEEY ThOH = VI RS I st 4
ZEIFRN,

Heavy engines will not be removed during
the competition.

required against heavy weight operation.

W, mE

> JEESUT TR L TR E B & O )7 M 75
WELLTRD,
Appropriate preparations are required,
such as protective equipment, against
electric shock and injury.

» T —LOAN—TEEOVAINbLHmELEL | » TV UL EERIALILE ZITH 720,
EIXEHE D LNTER,

Team members operate with high voltage
equipment, there is risk of electrical shock.
High voltage is not visible.

There is no high voltage part if the engine is
turned off.

> UF VLA BMO BT IR THD,
Lithium-ion Dbatteries use flammable
electrolytes.

> Accumulator Container ®HDFUMIIEIHE Kk

R VERL , R E O 2L,

Take special
extinguishers
Accumulator Container.

> VAT THD,

Fuel is flammable.

care and prepare fire
when handling the

(2) VYRZ?OH| Example of Risk

JERRZR S HBUR

TIRHZETHETHD,

It is important to increase the sensitivity to dangerous operation.

i /BT o TAX—Z T TSMP @ Traction System & /E4HE T 5
High Voltage . HL] | ZHEF L 7= Tractive System O EEMROEEE
- Accumulator Container Wil DEBEC AL T2 A
+ Measure the TSMP Traction System voltage using a tester
+ Repair of the electric wires of the Tractive System mounted on the vehicle
+ Repair and maintenance inside Accumulator Container
HEY - HEMITEORANBTHMLUTED LiFsze
Heavy object - HEWERFDL LTS TFIRERDHZE
Bz X, ERETDHINERDD, FH BT A5 2k 5, B2 RO mRIcHEL, s
eI MFELo0ENT D, EIIE AT T FEEEZ TN BT 578 Tho,
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c HlEU TRy LTIy b I A AR R B ALY 2L
VIR eV b T LS AND LIS OVESEE L TR b7 a0
Vo NIy 7 X B EE X 2 ADIZ ST EL) D LRt D ThAHZ L

+ Lift heavy objects with appropriate number of people in order to share load.

+ Prepare procedure for lifting heavy objects.
For example, who to signal, where to lift, opening your legs half a step and
dropping your hips when lift, putting your hands firmly, and raising your hips
slowly with your back upward.

+ Pay attention when lift the vehicle and place it on a rigid rucks
DON'’T do anything other than lift up and put rucks under the vehicle.
Rigid trucks must be rigid and strong enough to hold the vehicle weight

THabl —Fa  TFH L TANEEITIEEAEIEZELL T, ERIOEEERELFITD
SHRELHE DOV b T (B) ~O BT TALRRL, Yy HAZERIET5
RUEGTF—LAB T EF FTALEZT D56 (FER 1 A~OAMIT 25kg L FIZTD
ZLHRSHESET D, 26kg X D55 Th, 1 A~DAD 55kg A% TIFRBARN
(558 Jr i F v R )
cE R EWAED PP TERa AL —Z2ar TS ORES X FIF A, RED
R AT
-% AE OB B Z FIF7-FF, 7¥ 2L —2ar 7 FOEEE R MOHT4
M) B9 DT LIdEEE,
A ﬁ”) Db s (B)ICHEm Y TEETHIL
TRA =N DOFNZFEFTEZANRNIDNCTDHIE
Ji— EV RF9 7 BERVEEEFERLUIZBE . XRTVTAZBRTEERHS

There are the special heavy weight operations for Accumulator Container as
follows.

‘Teams must prepare a jack tool for lifting up and down the vehicle with rigid
rack.

* Without any kind of tools, man-powered operation that imposes “25kg per
person” is highly recommended standard. However, in case of that, “565kg per
person” is the deadline by Japanese Standards Act.

+This standard for man-powered operations is also applied for lifting up only
Accumulator Container lifting up the vehicle.

*During lifting-up the vehicle with man-powered operation, any operations for
Accumulator Container (ex. Removing a bolt and nut) are prohibited. Teams let
the vehicle put on the rigid rack for these operations.

*NEVER get your hands into the wheels.

Any kind of dangerous operations may be penalized by EV judges.

HL [ 0D L )
Starting

- B IZ HVD 21§ A7%
B HVD 2 A7 720 CEE 3 2ab Ltk
F—2Alx HVD %4 AT HFNEC/L— L2 TR e, HilziX HVD & AmiIZ
AN—ZWHD, RIANRN—IT L —F %W XA Y OEEND, B ORTHIZ ;’cﬂ‘_
TpunNp

< NRYZBERFZIE HVD Z23k<28

+ HVD X ESO Ofs/RCHiATHZL

© BATRORTAT T 7 MBI NI FEENT 2L CEEARE T 28, ElbifihsZ s
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+ Insert HVD into vehicle
The vehicle may start moving just by inserting the HVD.
HVD must be inserted after ESO’s approval.
The team must have procedures and rules for inserting HVD. For example, put
the driver before HVD inserting, the driver steps on the brakes, keep distance
from tires, DON'T stand in front of the vehicle ete.

+ Pull out the HVD when moving to the paddock

+ ESO should be direct to insert HVD

- Attention aloud, before turning the tires or drive shaft.
Keep appropriate distance from the vehicle

VFOLATE |« VFULAT L ERIL AT CTHD, 5 ITH Keaa w3528
H
Lithium-ion + Accumulator Container Z &3 282121%. Accumulator Container % & BT AU
batteries T OV IRV M LDk G 7 EEE LK T ERi< e

« Accumulator Container WHDEFRC AL TF L A

+ Lithium-ion battery is flammable, prepare fire extinguisher at all time.

- Repair and maintenance inside Accumulator Container

+ Secure the Accumulator Container on the hand cart with a sling belt or bolts
and nuts to prevent it from falling, when transporting the Accumulator
Container.

3.3

(1)
>

EEEIEE High voltage operation

mRETEEIZOWNT
MEIZHNDERDPRKEZNE LATEWIEE AMEIZESTIRI BB D, FrEXKITE VLU TH =R LF—N2
/J é<b\7i (2, BT T <HERF R THYRE DO BEIUTZRV, LL722RE EV Bl D/ Sy 7 U — 3K E
(Rl F—HTH D,
The larger or longer the current flowing through the human body, is more risk. Even if the static
electricity falls, the energy is small and current duration is very short, therefore there is no fear
of electric injury. However, EV battery storage sufficient energy to get an electric injury.

SAE2020 (21T ZEDT-DICSEIFR N — 35D, [ SAE2020 has various rules to keep safe.
-Insulation Monitoring Device IMD)|ZXViREEL & FFE=4—LT\\%
cEEET = Uy — [ TRERL DL TN D
- 15 B E LR EE D AR RO BEREZ TR D TS
- EEEERIA L UR
CEEET Uy — AR T RO~ —X T D

SAE2020 has various rules to keep safe.

-Leakage is constantly monitored by Insulation Monitoring Device (IMD)
*Rigidly high voltage enclosures

*Spacing between High voltage and GLV

*High-voltage wire harnesses are orange

*High voltage enclosure markings

EV HiIEEED Ny T =222 F —JREL TES TS, BRDRAL TODNEINT R 72T T
XNB7R, B DT L 27 FINATIEREEITO & %75%;6

EV use high voltage batteries as an energy storage. Current flow is not visible. Need to prepare
good operation procedures to prevent electric shock.

EEEEEITIMZIE Accumulator Container WESOEFLC AT F 0 A fafxiit £ ik, TSMP B+
8
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OMRE, EV HFEZEFRLIZRETOEBLEY A ¥ — N — 2D L THD,

High voltage operation is repair and maintenance inside the Accumulator Container, dielectric
strength test, measurement of TSMP voltage, repairment of high voltage wire harness on the EV,
etc.

(2) mEEEIEEICBITDHEE Notice of high voltage operation
H 0T — DA =D HESFHI20 | AN TN THT — A TROTIL— IV ESFDHT L,
Even if you are in a hurry, follow the rules you have decided to protect yourself and your team
members from danger.

EV H# CIZA OIS — L T2,
In EV inspection, we operate according to the following rules.

> BYIRMREEBEST EAZHS5ZL Use appropriate protective equipment and tools
Mot 48 Insulation gloves
(R AT Protective glass
- #afx T 5. Insulated tools
ARFEH N —fr&T A —/r—T )L protected probe tips
-#aftx~~h HV insulating blankets

> RERIITRaslb—Far 72T CTRNRZBROROEEIX, FBETI T TITHTE
During competition opening and operation inside Accumulator Container must be done in the
designated area

>  EV ERCESBPBELSESICRORRICRFTMORNILE,
Do not touch rush the damaged EV with bare hands.

(3) Accumulator container & & E/EEDH] Example of high voltage operation
F =LA NN—b M A= % FHZ L, The team need to share images with team members.



© FSG by Shidhartha De m*ﬁ
Insulating groves

=
o =1
Insulated tool

Point :
FREAHRTEHZNIN-

R I BL. BULEENTENOIICRUET
Eyes should Cover with Safety Glass

If short circuit occurs, melted metal flies around

Point {FFEAPDLUSHIHERHIN-ETS
BrElmdiE FICLDBIBZBC

Insulation cover except for operation area

Prevent short dircuit drop due to unexpected drop of tools and parts

Point
Ry hEC
Spread HV insulating blankets

&Q.; Point

e IEBIHERT— I FTHIN—
T=TWEBHRBVLIICEET S
Cover end of harness with insulating tape etc.
Do NOT keep free, Secure the cable

10
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4. EV #f EOFEEOFIE EV inspection and charging procedure
4.1 EV BB T AT A Ttems for EV inspection

(

1) HRT A7 2L Inspection Items (SAE2020 IN.4.1)
> Charger(s) for the Accumulator(s) EV.10.3
» Accumulator Container Hand Cart EV.10.4
> Spare Accumulator(s) Gif applicable) EV.4.1.3
» ESF, FMEA, and Component Data Sheets EV.11
» Copies of any submitted Rules Questions with the received answer GR.5
> KA T E., Basic Tools
. Hafkx/r—7 V14— Insulated cable shears
« HafxN7 43— Insulated screw drivers
« REFEIN—f[tENFA—F—F 2 —T Multimeter with protected probe tips

* ffifx T H: Insulated tools, if screwed connections are used in the Tractive System

« 7z AA—/)LR Face Shield

« IR OHat% T48 HV insulating gloves which are within test date

* Two HV insulating blankets of at least 0.83 m? each

+ Safety glasses with side shields for all team members that might work on the Tractive
System or Accumulator

« TSMP F#& H#Bt Short circuit resistor for TSMPs

‘ ...I-‘-'“ha;_i;'_u“!“'!m_‘, yidk g

+ Accumulator Container hand cart (IN.4.2)
* Two Fire Extinguishers (VE.2.3)
© F—LDRELIZT VMOV TV (ESF ADFETHRY)
Sample of a printed circuit board designed by the team (a photo in the ESF is also
acceptable)

(2) KI7A4/3—%fK Drivers Equipment
RIAN— ST 5T TR a2 H o528,

When the driver gets into an EV, wear the following equipment.

Helmet
Racing Suits (excluding Frame resistant Underclothing, Balaclava, Socks)
Groves

Y VV

11
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(3) H>r7/ Samples

» Tractive System Firewall sample T.1.9.2

>  HHLZEROY 7L Wire Harness
HHCRIE TR CERWVEROMER, ~—F o 7137
EHER T DG D 0D, o 7N OBl IR
The specification and marking of electric wires that cannot
be confirmed in the on-vehicle state may confirm the
sample. An example of the sample is shown in the figure
on the right

(4) FT74o%VHET LRSS Measuring equipment prepared by official
> HafxdkPiEt Insulation resistance tester

> A —2A—F—Milli-ohm meter (EV.7.3 Grounding)

>

100 mm long, 6 mm diameter insulated test probe (EV.7.5.1)

4.2 #HROFI Workflow of inspection

(1) 2fkoiiiL General flow
> F—AIT EVO [ZAK LT DRI I CHET 2L TED,

When the team passes EVO0, they can proceed to mechanical inspection.

P WA S N B R ANA S 1)L D N s I N
When lifting the car at least lift drive wheels.

12
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NS, LN ERIEVIORIC—ESIETNERL SR BY(ISEV3EBrake I NG

i i i When weather is fine, EV3 and Brake
Pass the Mechanical Inspection and Tilt/Weight Test once before EV3 Test may be carried out in any order.

Mechanical | Tilt/
Inspection Weight Brake -
Dynamic

Event

EVOnEhn(E, EV1 - 2EHHHERIR - FIL N ER OIRRFE BNV
After EVO, mechanical inspection & Tilt/Weight may be carried out in any order

EV Inspection

=0 I =) . A EV3
Shining up == EV0 EV1 EV2 == (Rain)
ERREREL LS AU AR TG -BALEHEAEETS -RIREOBEORE
B | [¥Y RO Sl Bring the removed cowling (##0Y, iSEEEOFF) (B, FSEEFEON)
GLVWwr U3+ FRBLTHES o ADEREI HE
The priority order  GLV battery must be
will be set with charged sufficiently Inspect elec. Circuit Inspect electric
documentation A SRE IR AR configuration responses
scores ®EID (Inactive, HV=0FF) (Active, HV=0N)
Inspect System Basics Make best preparation
and Isolation HV-GLV to talk system design
cSHBUSHLERAL DD

(2)

(3)

After passing EVO
go to mech. inspection
-SRI SIS LB —INEETHEND
When the team pass each inspection, inspection seal will be given from official.

! EVERIRMEFHEAE(S EVEIES — NIRESRIICARSND
1 For details on EV inspection, BV inspection form will be delivered before the competition.

EV3 (L A7 Ak Rain Test)
BREROWET, BICRZAT, BEE T, BBV RO UHD, LI >TLATANTOE
BUZITRE I D3 D02 DANEFI T D, HV Az 723K aRy #5721 Tl 725 _XKDNBIRN
JOITELE TR T RO AT HT L,
Electrical circuit failures are often invisible, unreproducible, and no traces. Therefore, a repairing
after the rain test usually need lots of time. It is necessary that to use not only waterproof HV
connectors, but also keeps connectors away from the rain.

AEROHEITIME LSRR ZE e vy M7 TSAL OVEAT 728 DR 26> TITI,
Judgment of failure is based on abnormalities such as shutdown including the cause other than
earth leakage, turning off of TSAL, etc.

Ay 2 IKEE N ERTHERWE -, EELEROaRsZIBiKETHIE,

It 1is good to provide a drain hole for the monocoque. Also, waterproof the high voltage connectors.

MR 73— 3BT 5,

The cover against rain will be sealed.

EV4 Hfx (J2020-1-32 it#; Simplified Electrical Technical Inspection)
EV3 A ZICHREBLILGA . COHRIATHE S IR #ERR) EV4 Tho,
FIZKE Dayd TOEfEAIEEL TS,
FEERFIZIE Accumulator Container Z EV Hlj) bR, FEBEMRAZITOL AT 5720, %
17TL7= EV3 (Rain) HAR — V2 IINL CGRANCIEAIT L FIARH 5,
EV4 S48 1% 1260 —EFRELT o7 %1% 2 B H O EV4 21750 EDR B 5,
13
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Charge after passing EV3. After that, a simple vehicle inspection is the EV4.

It is mainly expected to be held on Day 4 of the tournament.

When charging, remove the Accumulator Container from the EV vehicle. In order to clarify the
necessity of inspection again, There is a procedure to remove the sticker for qualifying EV3 (Rain)
and return it to the judge.

If you charge again after passing EV4, you must perform the second EV4.

EV3Y — L% [dhYT :
- =  Chargin —-| EV/4 >
Remove EV3 Sticker 9 Dynamic Event
- JeeEfCH SR EM - FRE8l CAccumulator S A0 PZES Y
B CI 21D Container=7t&Ed % - EVASIEILI CREEV3EIES ) allhd
EV3&tES—)Vasimhsldhi, » BV3LA > ANRSOREN& 3Hh U SIS
FeeERil B IGRADI S HSEVIHITOIEEN DS
In order to darify inspection Charge Accumulator - Smplified inspedtion aftercharging
again, before charging Containeratthe + When EV4 completed, EV3 test stidker:
remove the EV3 test stidker; designated chargingarea. - If the seal forthe EV3 raintest is
then reumto the judge. removed, EV3 may be performed again.

4.3 7% Charging

(1) FEOWN workflow of charge
> Accumulator Container X EV Hfj)»bAANL CTRETHIE,
Accumulator Container must be removed from the EV before charge.

» Accumulator Container Z%#), T HFRICTITHHICEET DL, HAISREERTLIE,
when moving and charging the Accumulator Container, fix it on a cart.
Prepare the fire extinguisher(s).

> BITROONT-FES TITOZ
Charging should be done at the designated charging area.

(2) TEIRFO KRB HIEE Fire Safety notice at the charging area

» Accumulator Container O H TN TG A ITITIH KRS TIH T ZEIXREE T, KRFHZET A 5
DE T, <ITIT TSN,
If a fire occurs in the Accumulator Container, it is difficult to put out with fire extinguishers.
Keep safe yourself and evacuate from fire immediately.

> REHIITROEREERLET, KEUSMNIBTF — LB KETLHEDOSELL TIZEN,
The following signs will be posted at the charging station. Please use it as a reference when the
team charges in addition to the tournament.

14
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REICHETHERS
NEDHERICITEEBWTTRL A7+ v ILICBAIL T EZW,
TCRITET 2R ENHEE5IE. TEDERICETE, RbEER
T8ER->TLIES W,
Accumlator Container® B8 / B8 / XICEIVES
» THPHRICRERODERET>TLETL
« KETH 74 7% )VERATLETL
EIPICIE
« ACCIRTEBR/N\Y FA—MIRERT &
« HABREEFETAHIE
s REFIEOMEEZ DA/ IN—HDDE LS 1 AFERT S

FIRE SAFETY NOTICE

[N THE EVENT OF FIRE, STAY CALM. NOTIFY THE OFFICIALS. IF YOU
MUST TAKE IMMEDIATE ACTION, USE YOUR JUDGEMENT AS TO THE
SAFEST COURSE OF ACTION, GUIDED BY THE FOLLOWING INFORMATION:

If The Odor/Noise/Fire is from The Accumlator Container

= TURN OFF CHARGER IMMEDIATELY
» Call Officials LOUDRY
During charge chage
» The ACC(s) should be on the hand cart for charging
= Prepare Fire Extinglisher(s)

® At least one team member who has knowledge of
the charging process must stay

(3)

Accumulator Container Xk $RfD T[] Prediction example of Accumulator Container fire

A C CRERIFOTRT T — X EHNITE

(551 OREREBCITTATOREEELL, REFEELBEFETS
@ (ATsETHNDE) REFT> MBSURIACCERETEUHT
Q) EMNIEETEENCHEBEN, SHNEOMENEHTICRSRN

INTORBZFIEL, REIEEEZHHESE

Jr—A1 =
FEEIRA RRREENFE JZIACCIET MMTEE, EVU-5 —(Z5HBH (B
LE it [ACCERMPERTIASE | HABRANK, HR)THA 3 /-
¢ - ERO) L BEE | B8t BREE AR
% < DPEFES
. ENHHAZIMX 157
7533 [Accamn S T AR L -
AR PRERICADE D SHANARERRIERS C(SMAUEA CACHN
%ﬁﬁ% 4 [Bzr=tLzan | ACCREDEIYIEIHEIR D BETHEHR
FEI B AR BR(SmIZEE)
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Prediction phase and fire extinguishing method when ACC fires

[ 1)0114.“:.-‘] f_l) In the event of an abnomality, stop all charging and guide evacuation of charging workers
f;_:] Carmy risk ACC out of changing tent {if possible) using trolley,
E3) harmughly extinguish the

fire with & hydrant car. Exinguishinga fire extinguisheris unreliable,

Phase 1

Abncmalty
detection

Phase 2
Irerrral fire

Phase 3
Flame cuiside

Phase 4
Fire splashes

4.4 Energy Meter

Offensive odor, noise,

SINOES

Stop all charging and guide evacuation of charging waorkars Risk ACC
i5 taken out of the tent, EV Loader calls fire departrment

Fire inside ACC case,
thermal mnaway in
multiple cells

Extincuish with fire extinquisher (powder, gas).

It is difficult o extinguish a fire with mtiple
cell hermal runaeay,

i4

A few misubes i mo:

51 caes Effactive rangs Imx15

Seonds

Hole m ACC honsing
The flame goes out

Fire extinguisher prevents fire spraad,
Thioroughly extinguish tha fire with waber when the fire engina

4

arrives,

Bumed cell parts
scatter around (about
5m)

Eliminate combustible matenials around tha ACC as much as possible
in advance.

(B DR AL IE

Special notes on Energy Meter

(1) (&£l oUW T  About specifications

> Energy Meter DAV |[IT —L_X—VIZBWTARL TWADTERIRT DL,
Bl & D HV — o> M10 B 2L 208 & HV A+l x 72 18 LV fil=2r 72 181355 —24
W28, A7 VI TPRAOaR 2% 0T 02 0bo THWDEERH5,
Energy Meter specifications are available on the team page. The team should prepare two M10
size ring-lugs for HV-, one connector for HV+ and one connector for LV. Officials may have small
quantity of connectors for replacement.

> A XX Energy Meter (ZEMRE O IF7255
HDBEXThHD, EHFFIITERCa R H
LB EAE AT Z &,

A reference

drawing 1is

right side,

appropriate space might be required for
wires and connectors.

» Energy Meter |3 EV HiRD&EH CRAT T 5 Al HE

2020.3.27.

HV+

% HV-

V+

I:IFI'FILJ'd

FSG ENERGY METER

_O\';E% #00

165

22L& (2 SAE2020 EV.2.1.2),
Energy Meter may be delivered during EV inspection. The Energy Meter must be installed in an
easily accessible location ( refer to SAE2020 EV.2.1.2).

> Energy Meter [ AR Y v
AN

>
>

DD D, AEMMNE L T2 NI ITT 7B AT D5

L7 IR AR AN THEE T 5L, Energy Meter Z58

X EDFIINT VT AT VAT A IR—R VIR D T AN =T — VLR T A /3 —
o %B@E‘Ea‘é;& (M SAE2020 T.1.8.1),

16
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Energy Meter should be fixed in a rigid box container in order to protect against HV exposure.
When Energy Meter is placed in a box, the box should be a tractive system component. A firewall
must separate the driver compartment from the tractive system components (refer to SAE2020,
T.1.8.1).

> Energy Meter OEFL7=7 —Z I35 HED Wi-Fi Ti@f5 35, Wi-Fi Tilfs aliEe s a5,
FROMECHEEE Wi-Fi B(E 28 720b DT 528,
Judge will correct data from Energy Meter via Wi-Fi. Material and structure of container will be
adapted Wi-Fi communication.

> Energy Meter (37 —AIZXLTH 74wV E 595, I?/l/:\':—)‘—5’~0)n+{ﬁ' T —HITF—AIC
RHEL 22, Ny TV —DERE B E L L L B ARREZ F 57212, F— LA TRV F —A—F— 5k
ETHIEEHELET D,

The Energy Meter will be loaned from officials. Energy meter measurement data will not be
provided to the team. It is recommended that the team install an energy meter to record battery
current and voltage to analyze vehicle behavior.

(2) EFRIZOUW T About vehicle inspection
>  EVO0 227 512X, Energy Meter |24 3% HV-D[EIFR /S A N— OB CRME L T L
Before attending EVO, the Energy Meter circuit should be replaced with busbars or electric wires.

> T —2L47° Energy Meter %521 FUADIZIZ RS — b~ B O EFIFFA[REHB L ETH D, HigL —h
% Energy Meter 52 (T HUGATIZHE R T 528, Energy Meter D52 T HUDIGHTIZ OWTIEE HABI 9%,
The judge will provide permission onto the inspection sheet for receiving the Energy Meter.
Present the inspection sheet to the Energy Meter receiving location, which will be disclosed at a
later date.

> Energy Meter 2% 7 o725 1T BTG O B B2 A2, EV HARKHIZEE ., itk g, #
TR LOD"C?‘i/ﬁ%ﬂ“é%E’C&)éo
If you receive an Energy Meter, take a picture of the installation location. During the EV
inspection, the judge will confirm the fixing, insulation status, and insulation clearance.

5. L —/LD3H Key points of the rule

Chassis (1) 7Fxasbl—Har7F%R< Tractive System Components |E Rollover
Protection Envelop (F.1.1.1) X |, F.5.13 (Zi# & L 7= Component
Protection O#PHNIZELE 352 &,

Except for the accumulator container, the Tractive System Components
including cables and wiring must be contained within The Rollover
Protection Envelop (F.1.1.1) or the structure meeting F.5.13
Component Protection

Rollover Protection Envelope

Rollover Protection Envelope

17
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e R AR AL AT 9 DR E R ER i 2N 22 LN IDIC 528
Make sure that hard parts attached to high-voltage parts do not protrude.

%1 Motor (ZfF#74% T/M . Accumulator Container (Zf7#59% Fan
Example: T /M attached to Motor, Fan attached to Accumulator Container

(2) MEETVAY—% 200N THEMZIZEZIZFPFIMNIRDRNIIICTHTL
Ensure that the high voltage wire does not go out of range when force is
applied at 200N

ACC (1) SES OREEHBEIIZ BT 52k

SES structural calculations should be objective.

X BREEFHE O R A 1T
A does not break as a result of strength calculation
O ATb2IEINE A DIEERED Y 5 ThHY, F— LD EHET
OOEER X EEHTZL QD EHIE LT
The stress applied to A was Y times the fracture strength of A,
and was determined to meet the safety factor X times, which
1s the team's design standard

(2) Mk 71k = —T—Hikd | BN —A

Fastening method: corner fastening, load base

ex : corner fastening

AM

(3) a0k Cell,Segment,Section

> BT Al L RERLTHEITEOny I EaRs 2 a9
Use lockable connectors that can be separated without tools between
Sections

> FAICEREERLRWEEE TS
Structure that does not cause misconnection to each other

18
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Between segments There are mechanical

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

—

AIR
AIR

W_J
/ .
cell segment | section
£ 6MJ) <12kg
<120V

(4)ACC 1T 3 D L7, Bl BEALRIREE T 528

ACC must be removable from the vehicle without disassembly

(5)ACC |ZIFZ ISOA, Always Energized, High Voltage ®& 5t 3 FEAA L5 &
ACC must have a total of three types: ISO A, Always Energized, and High
Voltage

High Voltage
Always Energized

(6)ACC 1> v/r—% ACC indicator

> HEZERET OB A ANEIC (EV.4.2.8) 01528 — Aleltt, ACC @
HV ax7 2 Otk a3 AR A DAEE T 528
A position that can be seen at least when inserting and removing the HV
connector of the ACC

> [Voltage Indicator] (EV4.2.8d) T~V & /5L
The indicator must be labeled [Voltage Indicator] (EV4.2.8d)

> B (T ur) OR NV IA—EZ—F N TH I

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

Tractive System

(1) HV =70 —Yr—Z oW I BEFEN SV O TERTLE
There are many precautions regarding HV enclosures, so be careful

> fftfxIkRe UL #itE (EV.7.1.5)
Insulation performance: UL recognized

> RN T OMEGREE >150C (EV.7.1.5)
Heat resistant temperature of insulating barriers >150°C
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»  HV-LV jnim#E (EV.7.1.5)
HV-LV spacing through air, or over a surface

spacing through air over a surface

. m/IN\e jf_o;jmrﬁ-lr

-] |

nonconductive

> AR 2 TS & GLV 2MAHET 256 B Za#kn 2 (HV.7.1.7)
The Tractive System and GLV areas must be clearly marked on the PCB

> [A—JEH EIZ TS & GLV BWEET DA 0 E R (EV.7.1.7)

Required spacing related to the spacing between traces / board areas

>  HV 7 =200 73— 08 O 6mm #2Miiivzn & (EV.7.5.1)
It must not be possible to touch any Tractive System connections with a
100 mm long, 6 mm diameter insulated test probe

> Bk IP65 H#ELE (EV.7.5.3)
Waterproof:IP65 recommended

> g N— (EV.7.5.2)
Nonconductive covers must prevent

> A EFOMMEREE >90°C (EV.7.5.4)
Mg T — 7 A LD LIIREEID B ZAGTFI A 352 &1 3 AE
Heat resistant temperature of insulation material >90C
Using only insulating tape or rubber-like paint for insulation is prohibited

>  UL1741 fR4 75 HEEE (EV.7.1.5)

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

>  HV i —24E Tk (UL #3722 i U) 72 R (Spacing) 9628,
Keep an appropriate distance (Spacing) from the HV terminal to the
outside of the case, such as UL

> ET—HERHV = rn—Uy — I3 AAY— L ERITHTE
HV enclosures (excluding motors) must have a yellow/ seal

(2) Discharge [E1i# & T8 HVD Of7E L, HVD 45\ Ch R =T o3&k
BHROEICRE TS (EV.7.9.5)
The discharge circuit must be fail safe such that it still discharges the
intermediate circuit capacitors if the HVD has been opened
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(3)Ready to Drive A7 —XOEOFHTE2HESET 5
ATy NIRRT DAL D —H70E 6D 515 THE )Y Ready to Drive @
WHETHLZ Lo BRI CHEGRE TE D052 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 we can check it at the vehicle inspection

TSMP (1) TSMP v ZIZIEMR KT =2 B0fH1T562 &
TSMP jack must have rain cover
(2) TS 76 TSMP £ CORMRILEEEAL oAl Rt — X TxiTen2E
The wiring from T'S to TSMP must be high voltage orange and no protective
fuse
(3) TSMP DA DEHRI LM B THE U SHOARMEE LR TWDHTE
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
/ & p». AT 2
HV & H HV Exposed HTHEDLIL TS Covered with box
Grounding (1) ETBEO=0I2, & BEiET — AT 5, BERFIZIEII A —2A—2— T

EllES 2,
Ground metal parts to prevent electric shock. We will measure resistance
with a milliohm meter at vehicle inspection

(2) GLVMP 753y o —BHEHIAY N2 D D RUVEHE (B 2mm sq UL 1) ZffiH5 e
Buy,
Use a thick core wire (ex. 2mm sq. Or more) to reduce the resistance
between chassis from GLVMP

(3) REMEIN L\ EFT Points that often fail
AT TV HRA=NDEE , AT TV T ERT TV T aZ7 LOMOEBAR R
BHRE SRV DR TA/N—2A T CFRP AT 142K
Steering wheel surface, Poor conduction between steering and steering
Column, Driver switch on resin panel, CFRP body
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(4) CFRP 728 Da ARy NRT A1 T NN Lo 7 78 128#ki 35 GND HIER

AL NeT—MAITTR T CTH IV, A I THIRBUEE 15572912 CFRP &
&I AY Y 2 OFEE IR E BRI 2 D565 03 D,
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 ZHHWTWAMIZZI—7 77 AL, lAKDRAENEA~DEEZ; IE
e R NS
While pulling out the HVD, insert a dummy plug to prevent rainwater
intrusion and electric shock to the human body.

(2) HVD |Ti3 KIF# % S/P200A | kot R EM30MSD A@iRIEE L Thu,
Yazaki Sogyo S / P200A or Hirose Electric EM30MSD may be selected
S/P 200A EM30MSD
¥ < - -

Wiring

(1) MBEET—TWIA L P EDHE, mEET—7 VUM LV Ea i
BNZEME T TANIA VL VARG ENTOLRAITIIE ST 2a Yy
ECHESTAL Y VEERZRTHILE,

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) REBIZBWTHEK - TEH AT 572012 N TNV a—T 4 VISR G 72653
ZTDHERND

It 1s good to color-code for easy troubleshooting for quick repairs at the
competition

(3) EATHIZEMROHAE TV XA Y THHEENR L, BARTT VY NCIRELHE I
[EE T DL R
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) 7Ty NMr—T VIR EWB DG VERRARET TS E R
You should avoid using wires with weak insulation such as flat cables

Fusing (1) Precharge [Al#%, Discharge [FIi#, TSMP (Zidba— XL (- ThHDH
The precharge and discharge circuits, TSMP must not be fused.
(2) ba— XD ERITEMREME DN LT HELET 2
Recommended fuse rating is less than half of the wire rating
v sy | REOELITIRNAS—=ZIZAWGEY DO 5 — V5 155 (EV.8.4.7)
Ared spark on a white edged blue triangle near the shutdown button(EV.8.4.7)
Shutdown button
BATTERY MASTER SWITCH
TSMS > Lockout Tagout D& H 1792

Lockout Tagout SIXTEXEEDOLRFIHOZLT, ERICUIMT52L%
Lockout, fF##EfinbiRiET 22 &% Tagout L 59,

L7=23->C EV Bl T,

-TSMS Z 4 Z& CEIAMHEFEIZUIM§ 52 L2 Lockout

*TSMS DA BRI RE J13 D AL N—|Z[RE T HZ LD Tagout

(2722,

EV H TIXBANIE D IDNCHHERIO LIREL CODD AR T DT E THD,

Need Lockout Tagout control.

Lockout ,Tagout is a safety procedure for electrical work. Lockout is called
complete disconnection and Tagout is used to protect it from reconnection.
Therefore, in an EV,

+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 ,the judge will check how the team protect from
reconnection.
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ERIPHENT
AOOHED) Ty

HEAYNF =855 77Uk Tagout with dial key

IMD

> RETOWRELEMH TS IMD X Accumulator Container NIZERIT A HOVIZ

FEELZIC IMD 2% Th L
IMD to monitor leakage during charging may be provided in the charger
instead of inside the Accumulator Container.

Firewall

(1) ASA—/VEBSY DT — 41 FERS (T.1.8.1D)
Not including motors located at the wheels(T.1.8.1 b)

(2) 77 AY — U4 — /LS EZRERFHIZIEBR PO E B 237220 IS T 528,
T7AY—U4— LV OME B ITA— =TT IHLHIL,
Firewalls should be no holes or seams where necessary.
The seams on the firewall should overlap.

Firewall (Z/CCBR[E D& 5] Example of holes and gap in the firewall

(3) #fF BHE 4mm T~ AT ARTA/3—{ZLD 250N THEL TH E#ELRVWE A
ThHT L,
Sufficient thickness to prevent penetrating this layer with a 4 mm wide
screwdriver and 250 N of force.
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ARIREF O B1ERER D 7 IEIT T KEHERES 5,
Following chart is recommendation of penetration test for nonflammable
material

Push Gauge

Nonflammable Material
without Aluminum

APPS

(1) 77t (APPS) ORI T2 E RO LZRE D FEBUZ D757
L L— L35,
Accelerator sensor (APPS) failures lead to accidents such as runaway or
jumping out, so there are strict rules.

(2) EV HfRT _HEHRIR-STWD APPS OaRxIZO— xR\ TzEZA T—FN
(FIELZRNEZH b —HIZERMAEP L, RELEEIRE LT — L2030 -
7oo BIRIX RN BIEA MR L . RICH W CEMEA MR T 5 FIRE 528,
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) 22D APPS O&EJFHRE. GND #, 15 5T L DI e,
The power line, GND line, and signal line of the two APPS must be
independent

(4) HRREFIZ, LR OWF MDD TGIET, BIEERFOEREMERS AN RS IOICT 5L
250 APPS (ZfERllCaR s 22 i . i )7 th<Z& THER %
BRI W AA » TRy 7 2558 1T . APPS 2LVl 228 Tl 472
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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 signal.

DAt
Other

(1) IO B RIS T HHEREAHE

Recommended values for power margin of resistance and electric wires

BILILERD 1/2 £T(10A 725 5A £T) . BT 1/4 T (IW OEHLTH

AU, 0.256W £7)
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) SEEIRD A =T+ AIRTAN—=DF=F— IV TR
Independently powered smartphone may be used for driver monitoring
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