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1. £ baX Py 3 Introduction

AXEIZERZKICB T 20—V DR - X H2EMICBET 2 &%:HE8T°H 5,
FSAELM— V3w b v — A —n b GiaAA 7 EoEEHcET I 52 &,

The purpose of this document is to inform the notes and common questions in vehicle design.

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



2. ESFicBd3 2iFE Notes on ESF
(DIRHICH 7 > TRRSMU (B 135, 165%) 2 X Hb L
Read carefully 2023 FSAE] Participation Rules (Articles 13 and 16).

QWIHE CIcWEIREA L WGEIEF—22 v b ) =2 604 5,

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

QIR CARICE L 282 > 72 F — LI FHEL B E CTH 2, FHRHOBECHRIZ 2V, L%
D74 —=FNy 7 %5570, THEREHIREOCREIREPIRZ G723, FEEDO7 4 —F Sy
I ER T2 TELREFTECPICHREHT 22 EB8EE Ly, I RTCOBIELRFZT. —HTdBIEL
OMRET 5 L RHERT S,

Teams that do not pass the initial submission must resubmit. There is no limit to the number of
resubmissions. In order to receive more feedback, it is preferable to resubmit as soon as possible after

receiving feedback from the judges, rather than waiting for the interim and final submission deadlines.

(4)ESF RAMETHARARR~DOHIIIFRETH 2, 727 L ESF 2 AT 2 2 LIc ko T, ARETHEL
WICHEBREZZ T o, BERIEH O~ Hlkk CORHAE5 2515,
Teams will be able to take part in the competition without having to pass the ESF. However, the team

will be given priority time slots in the EV inspection and exemptions from some EV inspection items.

(5)2023 fFRE L Y ESF 7 4 —= v FARIEICEH I NG, 2023 FELD7 + —LF TRLDO LS BT
VB D 7 4+ —~< v FTH 5, Excel 7 7 4 LD Instruction & £ { FEH, sEAD T &,
The ESF format will change significantly starting in 2023. The 2023 form is provided in Excel format as

shown below. Read the instructions in the Excel file carefully and then complete the form.

6)F =LA L v OO NVICHBERIEEZ ANTEZ &, BRTFIIEAXTERHERT2 L, 24
LY PBDRANDNAND AT, 74 ==y FOBLIILTRZEL R,
Teams must fill in the required information in the orange cells. Alphanumeric characters must be one-

byte characters. Also, do not enter anything other than orange cells and do not change the format.

(DHRFARHE LIS A1E Additional Comments BICFEAT 2 2 & GEARKTE) . CFEUCHIIR
I¥72 >, Additional Comments ##iZ HARGE (AT ) HKFEEH L TH L,

Additional Comments sections are provided throughout for documentation of things which the team
feels are not adequately documented in the provided fields. These are optional and do not need to be
completed. The number of characters is unlimited. Additional Comments may be written in either
English or Japanese. If the field is too small to fit, use a smaller font, or wrap the line. (Double-byte

characters acceptable.)



@) ATTITH 2 HE IR DL VICHBIF R I NS, FHEED XY FIFEORICKHKED L VI
I,
The judgment results reflecting your inputs are automatically displayed in light blue cells. The judge's

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

(9)Vehicle overview 3 X 8 ACC overview HiIC (FZRFIH (Ov—v, B, L4, WE. fb) |
WG GGHERIB X UZnzHHT K%K, %) 2L A0 L&,
The Vehicle overview and ACC overview fields should be filled in with a design overview (design intent

and illustrations, etc.) for the requirements (rules, competitiveness, safety, quality, etc.).

(ESF ® A1) (Example of ESF input)

Y I AERIFILAL TS [ < e _ N ]
XFHRABNLIBIELLDTHEC & Ehﬁ(&ﬁﬁﬁhﬁﬁﬁ?*ﬁﬁlﬁ
Figures and tables to be pasted should be
clear and legible even when enlarged
The text should be legible and clear.
ANHEYRIGE, KEOEILOERTH MK L4535
If the input is appropriate, the light blue cell displays “0K

Status | BLANK

HTHHTHE

Must be shown on st least cne schematic
Rules Raferences LA

Rules Rafarances

ETZAOIAY MIBEOHRICEREOEILICRTE SIS,
The judge's comments will be written in green cells after the ESF assessment.




3. g— A r— L DfiEHBH Supplementary explanation of the Local Rules

]2023-1-24

AIRs 23V REECTD R VN T v o v B [l )L — L 1T D T DEEF]
Relaxation of Prohibition of Cell Balancing when Accumulator Isolation Relays (AIR) are

open.

FAIRDBFVWTWB L 2T, A NT vy vy LT 3HVTECH-o72E LT
% . Accumulator Container DMANIC HTlx 7 & 72\ (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).

J2023-1-28

A DHEH L 7 A v MBI 5B E IR E EK DA

Relaxation of Requirement for the overcurrent protection in the multiple parallel battery

cells

i

O AL BWHER I Nz AV PicBWwTlE, 20HRTLHORALVICTRTCOE
DR D& CEYER I N7 AV Y] (RPY V) LTl ooEERIRET
NAZBRFBLTD Ly,

1

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

through one cell string in the segment.

EV.7.6.3 1ICH o 7o —fikiy 72 & = — AEIETTIE

General fuse setting method when EV.7.6.3 is applied.

! ) AR F BB LW/ ROk a — AEREE
Set fuses that can withstand single cells and
1 I W/H for each string.
EV.7.6.3 Z3#$ % Z & Tt o — XK ELWEEIC 72 2 FH{

In the case where it becomes difficult to set the fuse by adapting EV.7.6.3

%Eﬁim{ﬁ




J2023-1-28 %3#H 3% Z & Tk 2 — XF%E &M L 7= FHI(ESF ~BHEL 35 2 &)
Example of relaxing fuse setting by applying J2023-1-28. (To be clearly stated in ESF)

ENDAT F— Y RAEEHUTIC I N —LTH 5, MEoTUHEERv L ZA LT
LEo/F—L2TdD, ZOLAZMHTE S L) ICHELZBAFEHOL—LTHY
B OHEMZEZTHREILTHHEEZT 2L — L Tld\,

This is a rule that limits the performance of a cell to less than half. This is a rule for
emergency situations, so that even a team that has mistakenly purchased a parallel-
connected cell can use that cell, and it is not a rule that will benefit from designing with its

application in mind from the beginning.

p
Ao TIICE o TR
S TOBENF AR L OB EL S22

|" The most severe conditions for the cell:
Think of all current flowing only to one side cell

J2023-1-29

EV RREERIC DO W T DKM Relaxation of Rules for EV Chargers

FEFME KR T BN D RFWLETNEEZ ESF ~Gldh 32 & & 25 cHAl oM T & 2,
(FEEH, ACCOEMA LA Th L w) Tk, AMS L IMD, ¥7%iEzh

SICHY T 2 HEE R COBERRMSETH 2)

Relaxation will be provided when the procedure of both standard charging and charging

abnormalities on the ESF.

(This does not mean that ACC does not need to be monitored during charging; it must be

monitored using AMS and IMD or their equivalents)

M XN A HANILAT T % The relaxed rules are:
DOEVI.24 ICiE#H I NT W B a2t 7 X DEHHIREBICEET 2 4 v 2 —uv v 7 #EE,
The interlock function related to the connection state of connectors described in EV.
9.2.4.

@EV.94.1IcitibE T3 AMS 2 L CREMS % 4 7 1C T 5 HERE,
The function to turn off the charger using the AMS described in EV. 9.4.1.

@EV. 941 1cidibdhTw3 IMD 2 il L TriEar & A4 7103 5 e,
The function to turn off the charger using the IMD described in EV. 9.4.1.




4. NV — D35 Key points of the Rules

Chassis

(1) 7F=zzL—%2av7F%Fr< Tractive System Components |3 Rollover Protection
Envelope (F.1.13) %721k, F.11.1.3 i¢#{ L 7z Component Protection ® Rollover
Protection Envelope NICICE T 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

TS HaIcHL Y fF1F 54 5 GLV i H Rollover Protection Envelope N7 & 13 & H X 7x

WwWkroicdsdze, Ml motor I3 % Transmission, Accumulator Container I
£} 4 % Fan)

GLV components attached to TS components also do not protrude from the Rollover

Protection Envelope. (Example: Transmission attached to motor, Fan attached to

Accumulator Container

(2) TSV A4¥—Iic 200N 1%l 2 72354 T B Rollover Protection Envelope @ PNl
fRizhTnws e,

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




ACC

(1) A4 v 77+ v A7 72 Maintenance plug

AAVTFVRT IR T 470y 7 fEDTANAATHY, €7 AV FHEE
(FEXMIC 2 oY) SElTE sk o1cd sl e,
maintenance plug is a device with a positive lock and shall be able to separate

(electrically and physically) between segments.

> ZELLTCUTOLIRar7 X&EHT2 &R,

For example, the following connectors may be used.

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

Amphenol’

5.3.4 fiFikd

B 1]

Amphenol FII1)-b U UBREH
P

> AAVTFVRTIZZRIMAICEER L HEE T8,

Maintenance plugs must be designed to prevent incorrect connection.

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

There are mechanical
walls between sections

AIR
AIR

ﬂ_J
/ .
cell segment section
< 6MJ =12kg
<120V

(2) ACCufRT sz ealic, Hli»2OMY A LAREE T 52 &,

ACC must be removable from the vehicle without disassembly.



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

(3) #ACC I TR ONARTHMENE T~ A RS - & (EV.5.3.7)
ISO7010-WO12 IR F & v (A ~w—2)
» "Always Energized”
- "High Voltage”
Tz, REBEBHIITEHOEROIELH S Nz 7V b5 2 & (EV.10.3.4)
- F—L14
- ESO 0o &EEES

Each ACC shall be labeled with the following information (EV.5.3.7)
- Symbol specified in ISO 7010-W012 (”/\”shape)
- ”Always Energized”
- "High Voltage”
Also, each ACC shall be labeled with the following information (EV.10.3.4)
+ Team name
- Electrical System Officer (ESO) phone number(s)

High Voltage
Always Energized

(4) ACC 4 v ¥4 —% ACC indicator

> HMAZEET AICR 2 5 0EIC (EV.6.7.4)2F52¢ > 47 &b ACCOHV =2
37 XDk T ARICRZAEE TR

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 %{E% &
The indicator must be labeled [High Voltage Present] (EV.6.7.4)

> EBHR (7Fe ) oFRALF A= —ZHVTH Ln

A pointer-type (analog) voltmeter may be used.
(5) ACC oi#id

> BECEE b L CREELIRZ WA ET 256 QR ERISR/N 25mm & L, & E&/IFE
FolkRiz1: 1L F5L, (F10.2.3)
When interrupted welding wall-to-wall or wall-to-floor, All weld lengths must be greater

than 25 mm and the weld/space ratio must be 1:1 or greater.




> kAR RAVIMHEZRBTOINEDOE I, 27XV FOREMELD bEWI &,
(F10.3.1b.)
Internal vertical walls separating cells and/or segments must have minimum height of
the full height of the Accumulator Segments (F10.3.1b.)

> A virE2ERERUECTIHES. TRENLTEY Yy —~NY < r—F 2%
H3 5L (F10.3.3)
If segments are arranged vertically above other segments, each layer of segments must

have a
load path to the Chassis attachments that does not pass through another layer of

segments. (F.10.3.3)

x l Segment |
Chassis /

> ACC DALEEL NEEDO W13, £ 7 A Y POKHD 15%LL EE2FH -T2 2 L,
(F.10.4.3)
Exterior and interior walls must cover a minimum of 75% of each face of the battery
segments. (F.10.4.3)

| Segment |
G

> REUBIHER L Firewall ZiK W7z Th, FIA =20/ 2 2f1EICH > TIEW T
v, (F.10.4.4.b)
Holes and Openings for airflow Must not have line of sight to the driver, with the
Firewall installed or removed (F.10.4.4.b)

¥, IR 4 XICBI LT, 20234 — v — L R2EHAT 5 2 LR TE B,
(J2023-1-40)
The 2023 Local Rules may be applied with respect to shape and size. (J2023-1-40)

10



Tractive

System

(1) TSzvZue—Y%—COonTRERFELSL VWOTEET LI L

> TSt b7 —A4Ecld (UL#ELZ: L) @Y7zl (Spacing) &35 &,
Keep an appropriate distance (Spacing) from the TS terminal to the outside of the case,
such as UL.
> ET—ZX—%R{HVZVvZu—Yy—i3#EBAY—LVERS 2L, (EV.5.9.1)
HV enclosures (excluding motors) must have a yellow/\ label. (EV.5.9.1)
> TS —ZARUHF A AN—0E : Q6mm B2 & (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
> Bhizki: TP65 H#E%E (EV.7.1.3)
Waterproof : IP65 recommended (EV.7.1.3)
> ffgk A oN— (EV.7.1.1)
Non-conductive covers must prevent (EV.7.1.1)
> Mg O M EEEE >90°C (EV.7.2.1)
kg7 — 70 TL0 X5 RO L EMIFKICHAT 2 2 L I13FEIL
Heat resistant temperature of insulation material > 9 0°C
Using only insulating tape or rubber-like paint for insulation is prohibited
> TSUT» o7 —A4Ecld (UL#ELZR ) @Y7l (Spacing) &35 2 &,
Keep an appropriate distance (Spacing) from the TS terminal to the outside of the case,
such as UL.
> iy ) 7 ofifEVEE = 150°C (EV.7.5.5) (TSEGLVARILL T Y Z7r—Y v —0D
5itr)
Heat resistant temperature of insulating barriers=150°C (TS and GLV in the same
enclosure)

There are many precautions regarding TS enclosures, so be careful

11



>  UL1741 fH430mEgE (EV.7.5.5) Creepage distance equivalent to UL1741 (EV.7.5.5)

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

> TS & GLV o fR E o i (EV.7.5.7) TS-GLV spacing through air, or over a surface
Clearance Creepage distance

spacing through air over a surface

. np/INe g e e

[ |

nonconductive

TS-GLV QMR EDEME (7 v F) 3Rt e A Inhwzofkid s L.
Conductive parts on PCB between TS and GLV is not considered creepage distance, so

they must be removed.

[

)QH%'BEO
o

o 2.8mm# 6.4mm
o b 5

O00000O0
Cb (@) (o) »
fo) 8mm>6.4mm L
AI—iR—ILERDIZEICIE

O
BN EBAIEZT In case of through-hole boards,
(oNo (@) 5EJHF‘ (SRsE)1 2\ FhZERRE remove the copper foil

Remove conductive parts (=cupper foil) in the through-hole.

including the backside of components

> [Al—Et Bic TS & GLV 233 2356, WEICEN S % (EV.7.5.7)
The Tractive System and GLV areas must be clearly marked on the PCB

> [Al—FAM FiC TS & GLV 23554 2 856 o miEst (EV.7.5.7)

Required spacing related to the spacing between traces / board areas

> EWRoMgitoEMca Yy 7 —~ra—F 4 v 7RV AGAICIIERERCTE
D LIERZYTH L (RECPRMr R E) 23HHT L L,
(EV.7.5.7b)
If conformal coding is used to reduce the insulation distance of the PCBs, the
manufacturing method (no voids or holes) shall be explained to the Electrical Technical

inspection as being appropriate. (EV.7.5.7b) |

12



> TST =71 LV 77— 7V iRt oifRiro-o@EET 5 2 L,

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

(2) Discharge [Hli& & )X HVD D& X, HVD Z#\~C b HFfElliEgE = v 7 v 4 ZiET
% LAEICHES 5 & (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 ff 1T &2 HEXET 2
Iy MCERRT A4 v T — X7 L Ao DS THM A Ready to Drive D4k
EThs bt rBERAERKICHATCE L )ILTB 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 Electrical Technical inspection

13




TSMP

(1) TSMP ¥« v ZITIEM L Jofftigh ~—Z2I 0 5 2 &, (EV.6.8.1Db)
TSMP jack must have non conductive rain cover. (EV.6.8.1 b)

(2) TS226 TSMP £ TORMITEELEA L vVl L, R 2 —XFHT W
&, (EV.6.8.5)
The wiring from TS to TSMP must be high voltage orange and no protective fuse.

(EV.6.8.5)
(3) TSMP oEMIOEMITH S—THE W, SbhaniEs T3 &

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

touched.
L ‘ P
HV Exposed

(Y
Ec v. o

HV #&H HV Exposed HCcEDNT5B Covered with box

-

(4) TSMP D ERIREEIT I EREROBRICE 2 DKPiLEEZ T A X —CHIETE S C

&, (EV.6.8.4c.)
Current limitation resistor of TSMS must be measured directly during Electrical

Technical inspection. (EV.6.8.4 c.)

(5) TSMP Zl\» % = F 2 — 2 —iC X 2 BWIEHIE L, MFIEPIERIC X 2 s TTINE
D7a =TI REF Y I E T TR MHT S 2 &, (IN.4.1 protected probe
tips)
Probes with protective tips should be used for voltage measurement with a multi

meter and for insulation resistance measurement with an insulation resistor using

TSMP.

14



Grounding

(1) RETFHiOLDIC, TSEHH?2 S 100mm LN OEERTRKIZ T —2F 2L, &
SEBFFICIZ I Y A — LA =2 —CTEHTAMES 2, (EV.7.7.1)
To prevent electric shock, metal parts within 100 mm from TS parts should be
grounded. Resistance should be measured with a milliohm meter during Electrical

Technical inspection.

(2) GLVMP 205 & v & —[HEHFIA/NE 7% X9 Kot (Bl AWG16, 14 L) %
S & R,
Use thick wires (ex. AWG16, 14 or more) to reduce the resistance from a GLVMP to the

chassis.

(3) REH23% &1 Common defects of grounding
CATT VYT ERATT Y VY AT LAOMOEEAR
-fE S AN ED P T AN A v T
*CFRP£7 4 (£/2av7)
* Poor continuity between steering wheel and steering system

* Driver switch on plastic panel
- CFRP body (monocoque)

(4) CFRP % &DavEYy bRTARKTANOT A IN=Z AL aT hEICERT 5
GND HIEEHR A v+ 25T 2 &EHTH R\, 7272 LIYUEZ T 5 720 1c CFRP & &8
Ay v aDEEEEBLIEICTDGEMD 5,

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

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

15



HVD

(1) HVD ZKWTWBIEX I =77 7%l AL, WKDOEREAL AME~DEE %1k
L5,
When unplugging the HVD, insert a dummy plug to prevent rainwater and electric

shock to the human body.

(2) HVD IZ I3 KIFHRZE service plug 200A, b vt & EM30MSD 7 &% 5& R L LT

Yazaki Sogyo service plug 200A or Hirose Electric EM30MSD may be selected.

Hirose Electric EM30MSD

16



Wiring

(1) TSzvzu—Yx—0HNOGEEETS 7 —7VidAL vy yaosfifl, mEE TS
Fo—T7nbibc A v vtk flibhnwal, F57A4 Y GLV S —Tic AL v I
BENTVEEARICRESIA VGV =7z aryyy PETHE>TAHL Y V%
Rzl dsz&, (EV.7.3.5)

Only use orange for high-voltage cables outside of TS enclosures, and do not use orange
other than high-voltage TS cables. If the signal line GLV wiring contains orange, cover

the signal line GLV wiring with a conduit, etc. to make the orange invisible. (EV.7.3.5)

(2) HEHMCEBEY3 272010, F—TNIE T TNy a—T 4 VIRRB BT %
T35 &Ry,

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

(3) EfTHICEROMIZETY X4 ¥ T 2HMA L\, BT Yy b CHRFE L7
L—LICHEETS 5 & B,
Many vehicles retire due to ground fault of electric wire while running. Wires should be

protected by conduit and fixed to the frames.

4) 779 b r—TNREWBEBOTEREETTES &R,

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

(5) GLV-ty 7V D+ i3 IREEWED N —CHE W, HifgkT 25 C L,
The positive electrode of the GLV battery shall be covered with a non-conductive cover

and insulated.

17



Fusing

(1) Precharge [A]#%, Discharge [l#%, TSMP iCit b = — X285 ECH 5,
(EV.6.6.1.c, EV.6.6.3.c, EV6.8.5)
The Precharge and Discharge Circuits, TSMP must not be fused.
(EV.6.6.1.c, EV.6.6.3.c, EV6.8.5)

(2)  ba—XOEREREERERERDLHUT 2 RS 2

Recommended fuse rating is less than half of the wire rating

(3) eAFHEICIE Uz e 2 — XREH I
(2 1ERE) > (b o —XEWREL 2 W) & L. e tREd e 2 — X DMK O &
Mtz sdoe 432,
) wroh v 7rECAHEE 10Ah, RAKMEER 10C5 MM (A CIATIX 1K
MCTeVE2RERMET 52EMETRT) L RABMITENR L MHHREAFEE N T2
HGEEZD, DA E10Ah TH 2 26 FRABEERIZ 10C 5 B % 100A 5 B L 5
WEZ 5 LN TE B,
AN oM 77 7 Bice 2 — XOERRE L . v VOFFREROHFZ 7R3, Bl
ILEMEFRMEA 10 A, 20A, 30AE 3% 47Dk 2a—X%/;RL, ¥V 27 TRy EEIZ
RAIXEER 100A 5 ETH 2 A2 b N2 FRBEROGEHTH L, 2DrT77
bt a—XEERETNIE, EWR20ADLDENZAFTHS EVZ B,
ERG30A 1 X (R VHFRBROFEHANTE 2 — BN, v — A %iliz X Rn)
EME20A 1 O (R AVFFREROHFFENTE 2 —XBYIN DB 72DV — L %72 F)
EM10A : O (kA HFRBHROFHANTE 2 — X235, LA LANERK IC 80A
1 (777 0B OEIEEINLZDTHNIE, ETHICHE
Wi 2Bz 03bH %)

Available maximum cell current must be able to withstand the current at the time of
fuse blowing.
Maximum cell current should be determined from cell specs.

(available maximum cell current) > (fuse blowing characteristic threshold)

Show you an example with graph below.

Maximum cell current (=cell discharge current) is defined as both current and
duration.

From the specs of battery cell, it says that "a nominal capacity is 10Ah" and a
maximum discharge current of 10 C for 5 second. (unit C[A] indicates the current at

which the cell is completely discharged in 1 hour)

Since the nominal capacity is 10Ah, the maximum discharge current for 10C 5 seconds

can be rephrased as 100A 5 seconds.

18



The logarithmic graphs show the fuse blowing characteristics and the allowable

current range of the cell.

The black lines indicate three types of fuses with rated current values of 10A, 20A, and
30A, and the pink area indicates the range of allowable current that the cell can
withstand with a maximum discharge current of 100A for 5 seconds.

If we were to select a fuse based on this graph, we could say that a fuse with a rating of
20A would be the best.

Rating 30A: x (the fuse does not blow within the range of the allowable cell current
and does not satisfy the rule)

Rated 20A: © (the fuse blows within the allowable cell current and thus satisfies the
rule)

Rated 10A: O (the fuse blows within the allowable cell current, but if a discharge of
80A 1 second (point B on the graph) is expected during rapid

acceleration. There is a risk that the fuse may blow during driving)

10 = j \ \: A
SseCr7 777777 777 7 7 AN
4
4 ;
¢ A Current rating
4 / EH30A
1
é B Et§20A
'O /
o ERE10A
Q 7 i (— B sk m |
e [, TIDAYOTEIC L BRAFEERDEH )
= |, 5% 100A "5 KFHEEDFITH S j
EO 1 ' Maxi. allowable current range according to ul
H# 7 ' [ cell catalogs, etc. i
V' In this example, the range does not exceed 7/
¥ 100 A for 5 seconds /
y 7
4 7
/ /
é A
é A
00 Vst v v v e v v v v v v v v
o 10 100 1000

. T00A
&4 Current [A]
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Shutdown
button

(1) a2y 2y by vy PAYVYREZV IV — bRV RLERTAAN=DBEFHICT 7
CATEL LI, ATT VY IFRA - VICBEL MEICRET 52 L,
(EV.8.10.4)

The cockpit shutdown button should be located adjacent to the steering wheel for

easy access by drivers wearing seat belts. ( EV.8.10.4)

(2) FERYDOELICHRBRA=TICHWIERY DH 2> — %5 2 L, (EV.8.10.5)
A red spark on a white edged blue triangle must be near the shutdown buttons.

(EV.8.10.5)

V=N T, REXVOROEEREF > TIIRL RN,

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

BATTERY MASTER SWITCH
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TSMS

> Lockout Tagout DEH %175 Z &

Lockout Tagout & [3BEANEHX DL ETIHD Z & T, ERICYIW3 % Z & % Lockout,
L OIR#ET 52 L % Tagout L 5 9, L7223 > CEVHEHMTIL,

* TSMS ZHUY k4 2 & CHEIRZMERICYIBT 5 & & 2° Lockout

« TSMS O R # B0 R D RESI DB B A v N—IZIRET 5 T & 23 Tagout iIZ 72 5,

BREBRCHBEEEN D L) ICHER L OHREL TV I 2HERT L TETH S,
1l :~=AZ2—24 v FOFXF—%fxr—ATCEMHL, ESOZZ0Z2EHT 3,
B2 f@ErodbDicey T3, (TSR

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 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 Electrical Technical inspection, Judges will check how the team protect
from reconnection.
Case 1: The key of unplugged master switch is kept in a keyed case, the key to the case
is kept by the ESO.
Case 2: The unplugged master switch is locked using dial key. (See photo below)

XAXNVF—I1CX B X277 Y F Tagout with dial key
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IMD Accumulator Container IC IMD % g%i&E L. Hili COJRE & A B R OJFE 2 M /7l L <
b I, BviE, FREHRICH IMD Z23GE LTl 2 IKER LTS v, (EV.9.4.1)
IMD may be installed in the Accumulator Container to monitor both vehicle leakage and
charging leakage. IMD may also be installed on the charger and monitored separately.
Firewall (1) =4 —1EFmox—x2— 34N (T.1.8.1b)

Not including motors located at the wheels (T.1.8.1 b)

2) 7747 U F—ADBUEEHFICIIFHOECRES RIS IcT B L,

Firewalls should be no holes or seams where necessary.

(D T.1.8.2 Construction
Any Firewall must:
b. Seal completely against the passage of fluids (the Firewall itself and edges)
= [#H | clakn [EM ©ZhiX 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 D 7 I 7 — 73 Firewall #i#4 & LCTEFFA[ L 72\,

Aluminum tape with t <0.5mm is not permitted as a Firewall material.

22




(3) BB AmmiE~ A4 F A F 54—k b 250N CHJEL TH Ei L 72 W E R

ThHhbTE, (T.1.9.2D)

Sufficient thickness to prevent penetrating this layer with a 4 mm wide screwdriver and

250 N of force.

A D BEAER D V7R IR T2 RS 5,

Following chart is recommendation of penetration test for nonflammable material

Push Gauge

MHonflammable Material
without Aluminum

Spft material
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APPS

(1) 77%rtvd (APPS) OMEIIFE, RO L EOHRBIT OB 5o,
BLWLv—03id b,
Accelerator sensor (APPS) failures lead to accidents such as runaway or jumping out, so

there are strict rules.

(2) WEOELEM TDFEH] Case in the past Electrical Technical inspection
BAERC HEARIC A>T 2 APPSO ar 7 20 —Jfikikwit 25, E—Z—»
FIEL W EZ S0, ) —HICERAEPL, BELEEEEZ LS -85 -
720 [IBEIFHEHATICE — X — DIFIREEZHER L. RICHE CEIfE 2R3 5 FIHL
5L,

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

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

checked in the vehicle.

(3) APPSICH 2 2oL ko v ¥ —ix, Bk, GND R, F5RAX Lzl
T3 Z L% o T separate sensors & 3§ 5,
Two or more sensors in the APPS shall be considered separate sensors by being

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

(4) EREMEIC, UTOWTADTET, #lER O 1L OBRERERZ 25 ik 5 &
J2ICTBHT L
- 220 APPS icfliljllic a4 7 2 #5%\F. FI7% k<
- BUARNICWIAR A A v FR v 7 A% 3%, APPS D2 W2 i3 %
At the Electrical Technical inspection, the function to stop wheel output power must be
verified by one of the following methods.
Install separate connectors on the two APPS and unplug one of them to check the
function.

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

Locking

(DTS ¥ A7 LD EBERMEBE I, Kb, Fv b, Z2ooPDHEE2ELTRTOEL
Bheld, MIICBEL 2R T4 70y VA A= XL 2T LX), FT 2
TATVATLORERBETHERLZ® 20 0RETILEND D,
(EV.7.4.3)

RLT 478y 7 AN =ALEEMALRVEG, @Yl % 7o 38 CRin

NT53 L zBRERFORTLER DS (Fo bz, Kt - Fy toy

AR, MEE) . (J2023-1-26)

In the high-current path of the TS system, all electrical connections, including bolts,

nuts and other fasteners, need to be protected from unintended loosening in the high-

current path of the Tractive system by using a positive-locking mechanism suitable for

high temperatures. (EV.7.4.3)

If a positive locking mechanism is not used, it must be demonstrated at the time of
Electrical Technical inspection that the fastening is made with the proper axial force

or contact pressure (tightening torque, bolt/nut size, material, etc.). (J2023-1-26)

Charging
Shutdown
Circuit

Operation

(1) FHE¥x v &Y EERFHG TS E
REBREF 7L TCTF 2L —Z~DFTXCOER7 T —%ELICFIEL, AR ZH
&, (EV9.4.2a,b,c)
When the charging shutdown circuit opens,
All current flow must stop.
AIRs must be opened.

The charger must be turned oft.
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TSAL

(1) TSAL (Red) TSAL (Green) K OMff4rd % [a]#%4 13 SAE2023 )b — v i #E U CE%E

52 L,

DIFichgo A 2 =Y 2md, (EEORBEMTIIZRV, AT TL D H

B7-DFETHIL)

TSAL (Red), TSAL (Green) and accompanying circuits should be designed in

accordance with SAE2023 rules.

An image of the circuit is shown below. (this is not an actual circuit diagram. some

parts are omitted.)

Example of TSAL power sources.

TS GLV
pDCDC
{Insulat!ad} Flashing
HV+ ~n : ouT circuit |
HY - — E Relay =
LI

A ) o

DLV + —

: — —.—-

GND common
GND

Photo Coupler
TS (Insulated) GLV

| HV+ Voltage i
detecting *: E < i
HV- circuit ! ; Fllz?:chul ir;g
IN i OUT
.l Relay
1
— Green—e

/o)

(Q)TSAL IR 7 v Fidm—nrFd—N—=Tusrr7vavzvyu—7H (F1.13)

WP s & (EV.6.9.5)

TSAL circuits and lamps shall be installed in the rollover protection envelope (F.1.13)

(EV.6.9.5)

X
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Z Dfth
Other

(1) EHCEROEN L ENRBIELICE T 5 HERHHE
Recommended values for current and power margin of resistance and electric wires
BIIERD 1/2£C (10A%b5A%C) | TRk l/4ET (1 Wolkfithh
i¥. 0.25W £ T)
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) Energy Meter ZHUD ff1F 2 A — R ZER L THL T &,
¥Energy Meter D %% 4 X3 F — L= S5, Energy Meter DHU D {11 1B 5 %
FESIIEESE, HAZE: https://voutu.be/f0TDZrsa5xg

Secure enough space to install Energy Meter.

> Size of Energy Meter is provided at the team page. Instruction video of Energy Meter
installation is provided. English: https://youtu.be/8ajt] dw-3c

HV+
HV— HV—
FSG ENERGY METER
electric
55 #oo

ormula’
SrudSHRESn

160mm

¥CAD 7 — & 1% FSG (FORMULA STUDENT GERMANY)D %4 F 22 X v —
FaffE, 2 —FEHFHL, v 4 vy LTT2722F5E, XKR—IYDXHICCAD 7 — &
~DY VINERREING, a4 v LanE—EOHEE LrERINZ N,

(Competition > Rules & Important Documents > Archive > Document2016 > FSE

Document https://www.formulastudent.de/fsg/rules/2016/)

¥CAD data is provided from FSG (FORMULA STUDENT GERMANY). User

registration and login are required to access the download page including the link to
CAD data shown below, otherwise the items are restricted.
(Competition > Rules & Important Documents > Archive > Document2016 > FSE

Documents https://www.formulastudent.de/fsg/rules/2016/)
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https://www.formulastudent.de/fsg/rules/2016/
https://www.formulastudent.de/fsg/rules/2016/
https://jpn01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fyoutu.be%2F8ajtJ_dw-3c&data=05%7C01%7Cmasako_kato@global.komatsu%7C4e0c05a148a043f121a408db1be10a1a%7C58be868866254e5280d8c17f3a9ae08a%7C1%7C1%7C638134425573374009%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=7E%2BePUEEYDWKbpOKFg%2FbsxnadGTJu8sTEq5LqqU9DM8%3D&reserved=0
https://youtu.be/f0TDZrsa5xg

FORMULA STUDENT GERMANY

INTERNATIONAL DESIGN COMPETITION

«/3 Rules & Important Documents 2016 Fae

ormula FSG Rules 2016
et 1= (1. el

ESG Rules 2016 v1.1.0 v20160314 pdf 5TTK % -

_Competiion FSD Rules 2016

ESD Concept Award 2016 v20160108 pdf 151 K |

FSG Guidelines & Documents

FSG Guideling Aerodynamic Devices v20160307 pdf 288 K L
ESG Guideline Locknut EN v20131115 04 pdf 130 K
ESG Guideline Shipping v20160302 pdf 34 K |
FSG Guideline Steering Wheel v20131218 04 pdf 105K r
08 Scrutineering SES FSG Worksho imler Sindelfingen 20151024 01.pdf 240 M
ESG2016 Scoring Business Plan Presentation pdf 144 K |
FSG Templates
Documents 2016

. 2016 FSAE Structural Equivalency Spreadsheet V1.5 xis 5.00 M ‘
ESG SES-Approval 2016 v1.0.1 v20160324 pdf 289 K
ESG2016 Vehicle Status Report template v1.0 xisx 72 K
ESG Master eBOM v20150222 01 xisx 46 K
FSC Documents -
ESC Guideline Electrical Systems and Master Switch v20121203 pdf 29K sC
ESC2016 InspectionSheet websiteVersion 20160616 01 pdf 619K
ESC2016 ETC Inspection Sheet v20160712 ndf 110 K S

FSC2016 80P DespDieTopc 20160727] = = A5 477 > 1 — K AAE
ESC2016 Cost RealCase v20160727 pdf 1 C“Ck here tO download CAD data

FSE Documents /
FSE2016 Energy Meter Specification v1.2 pdf 890 K v

ESE2016 Energy Meter Housing R1.00.igs zip 828 K]
ESE2016 Energy Meter Housing R1.00 stp zip 659 I

160317 xlsx 9.78 K [
nf@ma FSE2016 InspectionSheet websiteVersion 20160616 01.pdf 704 K h
FSE2016 BPP DeepDiveTopic v20160727 pdf 37 K
.[g & FSE2016 Cost RealCase v20160727.pdf 117 K

FSG Event Handbook 2016
(3) Energy Meter ® 7 — 7V % HIET 2Bk, HV+2 %27 £, GLV 2 1 7 Z I fH @ o Hiik
AHEICRED T &,
The instruction provided with HV+ connector and GLV connector must be followed to

assemble cables for Energy Meter.
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5. EVZ 2T 31—V D FHE %58 i The Major changes in rules in the EV Class

Accumulator (1) Accumulator Containers must not attach to the Shoulder Harness Mounting
Container (F.10.5.2b)
(2)ACCZ 7 74T U+ —NDO—fL LTidhbkiw, T.1.85
(EV only) The Accumulator Container must not be part of the Firewall
(T.1.8.5)
TSMP (1) TSMP {&HLOE S EM X, TSMP AR HUR S 5 = AL ¥ —% k5 2 &

(EV.6.8.4b).
Resistor continuous power rating must be greater than the power dissipated
across the TSMPs if they are shorted together (EV.6.8.4 b)
w /f v b
ARR(W) DT % TWI@EE#%Mu_%@FH Tha,
ESF TP O EVA R OEE 12\ TR
Point
Incombustible resistors suitable for heat capacity (W) are usually used.

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

Bolts with nylon
patches

(1) OEM 2 ¥ F =4 ¥ b ~D L Y R~DEHEICOWTIE, FA v vy F0D
WA b O EFA T 25, (EV.7.4.3)
Bolts with nylon patches are allowed for blind connections into OEM
components.(EV.7.4.3)

XIEAGH OGP EE L T aWnd A lich-oTE Y, udasr WY 5 Ak
WDFy P ERFEHATERVWES, FAR Y oSy FROnERA N RERHLTH L,
ZOEHEH., FARY ANy FOONERLEEMHALTCHS Z L2300 38R (BE
%) wEXHEBRRRCRRT S 2L,

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

Electrical Technical inspection.

(FAB Y Yy FDONIZHRL )
( Bolts with nylon patches )
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Ready-To-Drive-
Sound

(1) ¥j L "Ready to Drive Sound” % /£ X & 2 3 7x >, (J2023-1-42)
The car does not need to make a Ready to Drive Sound. (J2023-1-42)
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6. £ < H %'E[ Common questions

No |IHH Item A ANA Details
L JACCA v o r—% | -ACCA v ¥ 7 —2ICDnT
ACC indicator (D [High Voltage Present| Kit% 35 Z &,
@&EEFHTH AT
@ ACC #Hli bRV AT HEIC 134 v — 2 A TE B 2 L
About ACC indicator
(D Display “High Voltage Present”
(2) A voltmeter is acceptable.
(3 The indicator must be visible when removing the ACC from the vehicle.
2 | A==} T7 3V % | FIARNNDORTFMICA~— 7+ v 2FHLTRY, HLUTORFICER
FIARN—F=2 | FT5H5Z L,
ELTHEMT 28 | OZEREZFENLTW2 &,
ficonT QHWHEH L AT LALYUVHEL W 2HAEDHR Yy P XV Y LS THR
When using a Uy,
smartphone as a
display for driver Smart phone may be used for display for driver. 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.
3 [Ny T V7 RAY |(F104.3) CEWTEKRINTWENYy T VAV MEEE, Ny T VL FE

FiZDWnT
About battery

segments

Flde AV P ERA LNy =Y oRMEIRT, ZNLUANDZEM (k72 v
b EZE)IEE R,
The face of the battery segments referred to in (F10.4.3) refers to the surface of

the package containing the battery cell or segment. It does not include any other

space (such as the space above the segment).

31



77 4= —Z K
7 7 F - DI
DT

About primary

structure

TR DGR R 3 HHIK & 45 5
Refers to the area indicated by the dashed red line.

AT =T

JOvbT—F

AT =7
JOubT7—J00 -2

Lr—2

ORIy

A T=T I =AY -}
(R oy Hak oS ORI B
=t

A4 T =TI — AT —F

A7 =TI —2HA
D EGL TR =]

Main Hoop

Main Hoop Braces Front Hoop

Primary Structure

Front Bulkhead

Side Impact Structure Front Bulkhead Supports

Primary Structure
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TSAL [EI& o7& | TSAL [Af& & HVD Of7i&E 12 A ##E5E,. B, C2IFa[e 35,

The recommended location of the TSAL circuit and HVD is as shown in Figure

IZDWT
About position of | A. Figures B and C shall be permitted.
TSAL circuit.
BS
[ “inverter
T T
| inverter | inverter
A VHEAL—NE— | FIAN—DEBGEHKS AT L or EBRE— XV AT LD LRERICHEKEINS

ZF I D Firewall
Y fFiFicownT
How to Install the
Firewall When
Using IWM

X297 FAT T4 —Nor b I T4 TVARTLT T AT Y 4+ — %
5. (K JRBERR)

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 )

SETES

driver's point of view
high-voltage wiring

RS —-B#R

Handle high-voltage wiring
NRIL
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fE Ny 79 H
Fuse @ [l i{& IZ D \»
S

Arrangement of
Fuse for GLV
Battery

(+) BFH ORI DIET 2 FTO—HOARHRETIIE LV,

K PTHINE s
2T

About Grounding
Resistance
Measurement

Points

BEMER S OB OME (X, WEFRA v P2 F—LTHHRICRD LN 7
W, HorLOHERZREL THL T L, RHEICT — L CHEPUEZ HE
L. LT3 ZLeildsLaliRtsas,

¥ 72 CFRP i35 65 Lo RMZHI 2 FHE L LT WIREBICLTHL 2 L,

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.

R TEY S YTl
BEICOWT

About Insulation
Distance and

Creepage Distance

HaixEpBEIc 0T, inERaE, EREREC O W TOERRE, TROEY,

TS & GLV 2 fais €2 &, /A XAV ABBRIEZE Z T AEEMEIC DN T
bEET LT L,

The definitions of creepage distance and clearance (spatial distance) for 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

/TN

over a surface

m Il m

conductive

St

nonconductive

-

|

Clearance Creepage distance
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10 |[avyy boiEHR |(EV7.35) oavyy boEHKR: av Yy bofilicon T FRICIET,
About Conduit F=TNApBEHTEa vy b, AN IAF 2 =T R EIENG RO TERET
Definitions 5 ¢,
EV.7.3.5 Any Tractive System wiring that runs outside of electrical enclosures:
a. Must meet one of:
* Enclosed in separate orange non-conductive conduit
* Use an orange shielded cable.
y nu,\\\“\‘\\\‘\" }::E‘::/j.d"‘
AL A
w0
J>2wh Conduit AN1ZIWF1-T Spiral tubes
11 [TSMP ¥ ¥ & } | TSMP #£ v 2 } L — 3 v T3 TMSP ic##fie L T\ 3 B HHIRIKHT o KTl

Lr—yav
TSMP

demonstration

EBAECE 3 L5 LR s kv,

Fric HV+ HV-lcid 72 W I ERNICHDE S 2 5T L Ch & B Em TMEIc
HECTE L5 IcTERTE L,

FHE (T A & — DR AE) U ZED 72, (HV+~HV-[ 0 & 4 0ifiix &b
TFAZ—TitllL, 2 CHRT 2 FiERBD R, )

The TSMP demonstration should be able to directly measure the resistance
value of the current-limiting resistor connected to TMSP.

In particular, the non-HV+ and HV- sides should be studied for measurement
points in advance and devised so that they can be measured smoothly during the
Electrical Technical inspection.

Only measured values (tester reading) are allowed.

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

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

itgf é

Accumulator Inverter
Container
\/
N
ult EM 3
[HVD)
]
TSMP+
TSMP-

(1) “TSMP+ ~ TSMP-=0V" must be checked
® Pull out ACC connectors
@ Measure each TSMP resistance directly by multimeter
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12

T TR R D A HERR
Check the
insulation of the

charger

T B DML (EV.9.2.1) & LTUT 3EMFDON 1 D &ii/zd 2 &,
OCE B Zii7=3 2 &,
QA== T VR,
@RI UE A EHI L 500 Q/V A L &2 &,
Fo R o D MFIRPT 2 Rl 2 B ik, LT oSz shll$ 5 C &,
- AC AJ1~DC i 71fl1(A:C,A:D, B:C,B:D)
- AC AJ)~FE R EMR(AE, B: E)
- DC i1~ B & EMAR(C: E, D: E)
One of the following three conditions shall be met to confirm the insulation of
the charger(EV.9.2.1).
(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

A C ___
® ol |
AC Charger I |
power I I
I -- I
Y | = !
I - I
| |
- —__

B E D
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