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1. 4>bO% 2232 Introduction
COXEDBMITEMBRITDRRYZEHCIETH S, "Formula SAER)L—ILE"*1 DERZITTEL @E
M EV EIRTHREL G-z RA Vb, RELDBIRMEEEITHI-ODRBMNEEH I TS,
Formula SAE®)L— /)L LHREEA A L1-15E 121 Formula SAERIL—ILENMBESN S,
(*1: Formula SAE®JL—JLZ &£ 1d Formula SAE® Rules 2026, 2026 K= #R I, 2026 Formula SAE Japan Local
Rules Z#~9")
The purpose of this document is to prevent re—design of the vehicle.
It includes not only explanations of “Formula SAE® Rules, etc.” *1, but also items that have caused problems
in past EV Inspections and items to avoid safety hazards.
In the event of a conflict between the Formula SAE® Rules, etc. and this document, Formula SAE®, etc. rules
prevail. (*1: “Formula SAE® Rules, etc.” refer to Formula SAE® Rules 2026, 2026 FSAEJ Participation Rules,
2026 Formula SAE Japan Local Rules)

2. EVEEIL—ILDFERZEE = The major changes in rules in the EV related Rules
FEEDZHE, Terminology Changes EV.1
F¥a1LL—2-a0TF— — U747 N\yT)—-a2TF— (TBC), ©F A P—>ED2—)L
Accumulator Container — Tractive Battery Container (TBC), Segment — Module
EV.6.7.1 a. Z7ANVIA—ILICK>TIRBESN TLVS TS BB & (& Grounding D BIE I R4 &0 1=,
Components isolated by the firewall are NOT intended for grounding.
EV.743 BMS EERHBOBERREIBEICEST =,
The BMS voltage wiring must have overcurrent protection.
IN.133.1b. LAV TAMIEWNT, LAY 2 FEBEHERIC, SHIZIMD OEMEFTVIEITIT &G0

An additional IMD check with resistor must be done after the 2—min of the rain test.
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3. EVO—HIUIL—)VD#EERBA Additional explanation of the Local Rules for EV class

M

@)

3)

“)

©)

(©)

J2026-T-05 R¥+w8——JLK Scatter Shield T.5.3.2

ART X-Z FAEICAFEAOSBICHLTIE. RFvyv2—— LR EFR T

ETHb, _ L é__;_%ﬁ
Scatter shields are NOT required for apertures oriented in the X-Z plane 0 0 Motor shaft
in the right figure. 0
J2026-EV-02 TF P —A—B—T—HH ) O—K Energy Meter(EM) YZFE@

Data download EV.3.2.5

Energy Meter Data M4 9 A—KRIZBL T. Formula SAE® rules TlEF—LMNREHO—KFTBHIEEL
TLAD, EEBYIEESNIGAITH IO vILBNF o O0—K$ 5, EV.3.25

8. Energy Meter BHEDIEIRIZZDRETHARIZEEHTEREHT S,

Regarding the download of Energy Meter Data, Formula SAE® rules state that it is to be downloaded by
the team, but it is still to be downloaded by the official in the designated area. EV.3.2.5

The information related to Energy Meter is summarized in this Design Guide.

J2026-EV-03 TS O RIZBH 9 H4EF Relaxation of Tractive System connectors EV.5.9, IN.5.2.2
AVA—AYIDEEN TS ARV AL EV ERTIARVIEHNEIN S EXFHRIZEHF TSNS,
TS connectors without interlocks are acceptable if the connectors are sealed during EV Inspection.
J2026-EV-04 KEF/SADHRILMMEHEICEIT H5EF EV.6.4.3
Relaxation of Requirement for Bolted Electrical Connections to Use a Positive Locking feature EV.6.4.3
C BERICROTAITAVITIMPNTRICHHEINTES T . FE G LGB HIAH T -, MHFEHEREIE
BHMBEEDALELST . MLIIZKSRLEENSD+ALEAENEETHD.
In the past, there have been cases where positive locknuts were not fastened sufficiently, resulting in
failure.
Tightening performance depends not only on mechanical fixation, but also on sufficient surface pressure
from the screw seating surface due to torque.
A—ALIL—ILEERTHEECIE. EV ERTIIUTOREHFERERT 5,
@ #EERICIFRILMS A RIZESFMLIOMBRESNTINDIE
@ BROFFHERICEITHEEIL EERHEEERINATLSIL
When teams apply the local rules, the following records should be checked during EV Inspections.
(@ Tightening points must have been set to the torque appropriate for the bolt size.
(2 Operation at each fastening point must be recorded.
- EEEFEHY T IL Example of Operation Record
FEremvs— YU Py EifJ Date, {E33 Operated by

Eilfnaétening Size of Bolts T[o[:lu:‘#e

Segment1+ M6 5.2

Segment2+| M6 5.2

Segment3+| M6 5.2

REME

 Setting for torque

J2026-EV-05 ##3IEE#DAEF] Relaxation of insulation distance EV.6.5.7
413 %288, Refer to 4.1.3

J2026-EV-06 “EH A5/ ST RIVIZHITE"BEFREEZHORET EV.6.6.3

Relaxation of Requirement for the Overcurrent Protection “in the multiple parallel battery cells”
BHOELLEFEHRINED2—LIZBEVTIE. ZOHT 1 FIOELITTRTOERDTENDE
HTEIERSNDED2—IILHI (AR ITRHLTI DDBERRET NI REHRELTEHEL,

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



EV.6.6.3|C %1 Example of EV.6.6.3 O—AJLIL—)LiE 5| Example of applying Local Rule

B

[mauu—zm; ] [@"\‘(@%ub‘ﬁﬁltflmm%&%‘d' t}btuto‘c’dﬂ)lﬁu}
g

Fuse protects cells and wireharnesses for each strin All current is considered to flow to only one side of the cel
More severe current conditions for the cells.

(7) J2026-EV-13 L T4 by RS54 T 4K Ready-To-Drive-Sound EV.9.7
Ready—To-Drive (RTD)-Sound and Ready—To—Drive Indicator
RTD A 27 —5—[3bETHY. . RTD YOV FEILT S,
RTD indicator must be installed, and RTD sound must be prohibited.

4. EV )L—IVDER Key Point of EV Rules
4.1 Tractive System

4. 1.1 Tractive System enclosure and protection

TS T>98—2+%— TS enclosure
E—R—IN\IDUTERE.ISO Y—UA E"High Voltage" 25N ILKRRT HTE: EV.4A9.1
Must be labeled with ISO triangles/A and “High Voltage”: EV.4.9.1

. EEE"l'?EG)i%AI—IIT—ZT%)C& Must be grounded if conductive: EV4.9.2

SEEENDR#EH/N\— TS voltage protection
- TS GEEERICIE. F 6mm-KE 100mm DFO—TH(II L TRELEZM . LELUIAN—TES &
EV.6.1.1, EV.6.1.2

TS voltage must be protected by a solid insulating material or

cover from a 100 mm long, 6mm diameter test probe: EV.6.1.1, “-GAP

EV.6.1.2 s S
mFE ARVEIDEMIESSCIE (BR)
Gaps in terminal and connectors must be covered in the right.
. i‘i'—:\u MPKE=FEFYNSDIREET HZE Protection against moisture, rain or puddles: EV.6.1.3
EEERDIRE(L IP65 HELE IP65 is recommended for TS protection: EV.6.1.3
. FﬁL‘bhéﬁ?ﬁﬁ%ﬁ[i%@%ﬂhk)@bf:fﬂfif‘&u\ M ORIETHMEEE 90°CTHAHZE: EV.6.2.1
The insulation used must be of a temperature suitable for the area and at least 90° C: EV.6.2.1
L FTUOZBEFEMTE EBELTROLONAL: EV.6.2.2
BARITE L= TR E D 8H D Nomex®R—/\—PUEF 11— (FZitZELTHESTEHRLY,

Insulating tape or paint may be part of the insulation, but must NOT be the only insulation: EV.6.2.2

Nomex® paper and shrink tubing with suitable mechanical strength may be used as the insulating
material.
cFSOT4T - RTLERE Tractive System Components: F.11.1.3
- Rollover Protection Envelope IZdh%Z & Must be within the Rollover Protection Envelope
- AVR—RYTATHa A T=9 & Must meet Components Protection
- TS &R ITLDEE B HRIAD Rollover THEEIEZH T 5 LS. Rollover Protection Envelope [Z 3D ZEfST
IRFDFIIERETTILENH S,

To prevent damage during rollovers in any direction, TS components must be within the Rollover

Protection Envelope in 3D space.
- TRIZFDO—HITEHB, MSD Plug [E Rollover Protection Envelope REIZHBEHIZRZ B A, EEIE
3D R LTHEIZH D,

As shown in the figure below, the MSD plug appears inside the Rollover Protection Envelope in the top

view, but is actually outside in 3D space.




MSD plug _]

MSD plug

- TSMP ZHY{t1F1=F M A" Rollover Protection Envelope N T&HILIE. TSMP ORI 2D HU/INGZEFE (X EF
aEnbd,

Small TSMP—-connector protrusions are allowed if the mounting surface is within the Rollover Protection

Envelope.

TS /N—3 R TS Wiring
- TS /\—2 XM Rollover Protection Envelope & Components Protection M5 I(EAHLTLNAEHEZTH

EIZ;RY F11.1.3
The TS harnesses are NOT within the Rollover Protection Envelope and Components Protection in the

Main Hoop
Front Hoop

left figure below.

TS wiring

- 2026 F KU, Outboard motor MIFEIZIE. TS wiring (XTAVNIT—TEALT—T DD TZ4<1) - R
FSOF¥-ToAO—TRIZHEHENROLND (ERE) EVA4A13b
From 2026 season, TS wiring must stay in the Primary Structure Envelope between the Front Hoop and
the Main Hoop (Right Figure above). EV.4.1.3 b

TS enclosure HIZ TS & GLV A5 3 55 &1L EV.6.55

Tractive System and GLV are included inside the same enclosure: EV.6.5.5

- MHET. MDD UL BEREHGE 90°CLLLDTHEEEZEL DG/ N7 TSI L
Be separated by insulating barriers made of moisture resistant and UL recognized or equivalent material
rated =90°C

- ZefERERE. AEEERE (X UL1741 lHEER DL
COEEHEE TS & GLV B#RRA°. TBC RD+t/LE TBC DEKEERE. KE. EHELDMICEROHLN
%)
Maintain spacing though air or over the surface as defined by UL1741
This spacing must be required between TS and GLV wires, as well as between cells and TBC structure

(walls, floors and covers, etc.)

. 1.2 Tractive System Wiring

 EREEICIHER- R (B8 TREEDV—F LI ENED ARV I NERTEH R
BRINHDHIL EV63.2
The wire must be marked on with wire gauge, temperature rating and insulation voltage rating, or

alternative markings confirming these specifications: EV.6.3.2

- BloRYDIRENCKDDEH, ETEHDEENSRESN TSN, BESITLEWNEHRIZHSZL:
EV.6.3.3
Wiring must be protected from tension. loosening, due to vibration or damage during driving or must be

located the way of possible snagging or damage: EV.6.3.3

TS T90—S%—DOMEIIZEH S Tractive system wiring EV.6.3.4
Tractive system wiring outside of TS enclosure must: EV.6.3.4

CALUTCBDOIAVIYNTEDONSAN AL DBV —IILEAEMEN - — LR —T L THATE
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4.1

Be covered with non—conductive orange conduit or be an orange shielded cable with a grounded shield
CAVOYMITRO&SGBDEET

ANAFGNF1—TRIaFa—TDESGETr—TILHABEBHTEF1—TERHLNEL,

Conduit is defined as shown below. Tubing with exposed cables such as mesh tubing or spiral wrapping is

NOT acceptable.

0

- 200N DATEr—TILIRICEELMAS KD, BESh TSI E

Be securely anchored at each end to withstand a force of 200N without straining the cable end crimps

.3 TS & GLV A7 9 2 1) U hEMR Printed circuit board with both TS and GLV together EV.6.5.7

s TYUREREIZ, EQSEEAMNTS"EGLV IEONEBHATRT DI L,
Be marked on the board which areas are “TS” and “GLV”

- TS EGLV ITHITHHEIERGOmEERE . ZZHEE I TROKLIICERSIND
Definition of Spacing (Over the surface, Throught the air) between TS and GLV is in the figure below.

Spacing Over Surface Spacing Through (Thru) Air

= Shortest length along the surface = Shortest length through the air e,
TS GLV

Circuit board

- EREDRYYMNINEEBDANERETES (TRE) , EMEHZRT DICETRAD LS (ZHEEZ
MERITTGERSEDLEDITRALE (THA)

The holes in the circuit board only reduce the spacing on the surface (see the figure on the left below).

However, an insulation barrier is necessary to increase the spacing through air (see the right figure below).
Through(Thru) Air

Gircuit board = Cheunit board Hore
- IRBIEEAEGRT A1 A NN—YLER EIZE (o)
Sz R FTmEES IRYBRLZ &, @ .
Remaining lands from both side on the PCB must be lsp © N
removed to ensure spacing. (@) \ ORemoved /
- B T EICIEIEBZEERE DRERE W (T B HRE/ \8—> 00O00O0 .
! o AN~ VERDBAIC I
TRIGNIE, o © ZI—R—VADFEERYER<
Do not route copper traces under the component if they (3 © 'r';;,a;fe"t{fe"gg;gz,';g}f boards,

reduce the required spacing O000O0 in the through-hole.

- #%3 DC-DC OV /N\—ARA=YMIIEZIFATZED TS-GLV EVRERNMEVEDHH 5, BBRETE DIF
XA T RAU D EREZHEN DD E,
Some isolated DC-DC converter units have small pin spacing between TS and GLV on the PCB. When
selecting components, ensure appropriate spacing between soldering points.

J2026-EV-05 #f#ZIEREDFEF] Relaxation of insulation distance

- a. TINARIZx T BIEFIEE, Relaxation for devices
TANITS(=FTIATZ . FTT AL —5—) PG E DCDC AV N—RRED T INA REERIZE
ZLAWSEED., FNOT/NAARNE®D TS—GLV BOEEICEALTIXEMBEEN N ERAINS,
NBDTNAABNTYUNERIZEEEINDIGE . T/NIXBAD TS £ GLV BDMEEA TS EEF
B BELYVEELRY ., T/ RAEREEDIEZFIEBE (T E RSN,
BIEEBIXT/N\ARIZHLTETTHY .. TURERED Spacing (B A)IFFEFISNELY,

5




4.1

+ This local rule applies to the distance between TS and Local RulesDi@FIZ T\ ZZT21F

GLV inside devices such as photocouplers (= /' Local Rules apply only to the device.
optocouplers, optoisolators) and isolated DC-DC

converters when such devices are mounted on printed

circuit boards. As long as the withstand voltage
between TS and GLV of the device itself is higher than
the TS voltage or the approved voltage, the isolation distance of the internal structure of the device is

not required.
This rule applies only to devices itself and does not apply to spacing on printed circuit boards (see Figure
A right).

- b. Conformal Coating |29 B #EFN1EE, Relaxation for conformal coating.

T NERIEMR D R EZ Conformal Coating ZHEL 1= &1ZI&. Over Surface & Thru Air (312, Under
Conformal Coating M FEEE TkLY,

When applying conformal coating to the surface of a printed circuit board, both Over Surface and Thru
Air distances can be measured under the conformal coating.

EV.6.5.7 If Tractive System and GLV are on the same circuit board:
a. They must be on separate, clearly defined and clearly marked areas of the board

b. Required spacing related to the spacing between traces / board areas are as follows:

Voltage Over Surface Thru Air (cut in board) | [ Under Conformal Coating
0-50Vv DC 1.6 mm 1.6 mm 1mm
50-150 V DC 6.4 mm 3.2 mm 2 mm
150-300VDC | 9.5mm 6.4 mm 3 mm
300-600VDC | 12.7mm , 9.5mm 4 mm A
|_-/ . : Under Conformal coating
BUE s Bz ) i | for Spacing both Over Surface & Thru Air

- GLV [Z Grounding SN =7 ILZRIZ. BN EDE (BB, Precharge/Discharge % E)ZEY 1 (F7=

HEICIEEFD AN EV.65T Filif-9 &,
When a metal-cased resistor (see in the right: e.g., for precharge or discharge) is mounted on an aluminum
plate that is grounded to the GLV system, dimension A in the figure must meet EV.6.5.7.

o © = a///

GLV-Aluminum Plate 77)V 2 ¥k

.4 TSMP - Tractive System Measuring Points

- TSMP [T EZLLTHITONSIEEZTHED /NI T TEHNTIVAZE: EV.58.1

TSMPs must be covered by non—conductive housing that can be opened without tools: EV.5.8.1
TSMP E2#R1% TS M —EBTdH 5 TSMP wiring is part of Tractive system

- ERAREEEBHEDOALUDBDIVOYNTEDONSD, FzFE SN —ILEFEDF LR

D—ILRr—TILTHAHIE: EV.6.34
Wiring must be covered with non—conductive orange conduit or be an orange shielded cable with a
grounded shield: EV.6.3.4

- TSMP OEE (. BELGRGM B E T/ NN—TE#EST S EVE.1.1, .6.1.2,6.1.3

Back side of TSMP panel must be protected by a solid insulating material or cover. EV.6.1.1, .6.1.2, 6.1.3

>z TS ternﬁnals

GND

Example of TSMP housings Back side of TSMPs must be protected

6




- TSMP [FERHRERIZEY ., RFFOBERNSRETHLEVS84
TSMP must be protected with current limiting resistors: EV.5.8.4

- BV ERFICE TS ERGIRIERE., B 3)1@
B DERIEE YT A—5—CEER |10 e

E—C“gé:}_’o HV+& HV—FEﬁ@%'QO)*ﬁ Container 0

HESOETEHEIL. 2 THRTZFEIE ot LEM]

BHBNIELNEV.S584 c. FIERIRY =

When measuring the current limiting

p~4

TSMP+

TSMP-
/ O A
(D) “TSMP+ ~ TSMP-=0V" must be checked

@ Pull out TBC connectors
@ Measure eachTSMPresistance directly with multimeter

resistance during EV Inspections, the

individual resistance values must be

measured directly with a multimeter. The

method of measuring the sum of the — 4
resistances between HV+ and HV- together and dividing by 2 is NOT acceptable. EV. 5.8.4 c.: An example
of the measurement is shown on the right figure

- TSMP ADE4RICIFEL—XGEDBERRERTFERFEN L EVEES5
Any TSMP must NOT contain additional Overcurrent protection: EV5.8.5

- Charger @) TSMP {REEH{EIL EV584 ICESHONIELYILKREVLDTHIIEEL

Charger’'s TSMPs protection resistance value may be greater than the value specified in EV.5.8.4

C YITFA =BT LB EERIE CHRBIENE IC LD EBRIBNAIEICIREFYTHETO—TEHESS

&IN5 -
Probes with protective tips must be used for )
voltage measurement with multimeter and w -

ith Protected probe tips

insulation measurement with an insulation tester: IN.5.1

4.2

Tractive Battery Container (TBC)

- TBC &R 5 LiLIC. EmASEYSLAREE T ST L EV.A31 b
The TBC must be removable from the vehicle without disassembly.: EV.4.3.1 b.
- AOSIERNBEL, T4V —N\—RRAPAHAZFORAOHOH AKX

(LER 10mm £TETB: EV.4A32 F.104.2 F10.4.4 "
TS a4+ MSD ERY{t1+5=-66DEHOEBIEHRIKOERE 10mm [ Not Round
[EEY AW

Holes and openings must be minimal and their shape must be round and should be maximum 10 mm
diameter: EV.4.3. 2, F.10.4.2, F10.4.4

TS connector or MSD mounting holes are not limited to circular shape or 10 mm diameter.

s F—LB . H—FN—_ 100mmiiE ISO ¥—% . [Always Energized |l High —Zl
Voltage|. ESO BEEHF B EINILKRRT 5: EV.436, EV.11.54 o
Name of Team, Car Number, ISO trianglesA (with width 100 mm), [ Always = ﬁ
Energized ] High Voltage Jand ESO telephone number must be labeled: EV.4.3.6, mﬁ
EV.115.4 ZkY P "X

IS0 PURILIEEEZERRIZEND 5 ARANSRZSHIE EV.A36b. X T+z

The ISO symbol must be visible from all five directions except the bottom. EV.4.3.6 b.

Voltage Indicator

- TS ARV AZEEIRT DBRICIER RS MEICHDH L EV.574
Be clearly visible when connecting/disconnecting TS connectors: EV.5.7.4

- BERETRAGWSHICHET SI5EICE. fEZ/RY CADLUAY VT R(BEETHRATESD)
AEY AL,
If the voltage indicator is NOT visible when the container is mounted on the vehicle, CAD renderings (or
photographs) showing the location must be provided.

- EBHKX(TFFad) oRILEA—2—FFAWNTELL: EV.5.74 a.

7




A pointer—type (analog) voltmeter may be used: EV.5.7.4 a.
- THigh Voltage Present | &EIT{EIZS N JLER T Be labeled “High Voltage Present” nearby: EV.5.7.4 b.

AT F R TS5% Maintenance plugs
CAVTFOR TSRS TAT OV HFEDTINARTHY . BV a—ILEZE (BRMICHDOMERID)
NE|TEDESITTSHIEEVS32
The maintenance plugs are a device with a positive lock and shall be able to separate (electrically and
physically) between modules: EV.5.3.2 N
AVFFUATSUEESA—LOMBER BT HLOT | Meemens, S
HHE: EVSIL b AN ES1—LTHAENEAIC ) .
X AT FORTSTICRBRENIEFERELET S,
The separation must affect the two poles of the Module:
EV.5.3.1 b. If the destination of the connection from the pole

is NOT a module, the separation by maintenance plug is - : : - =

IR
Fuse
P

optional.
CAUTFURTSTIEHEICRERLAEVMEEST HIE EVE32c
N—R%E 1 BERLMEINEVWREET D, ARVAHIF—EBLGE TREREZHCHENEZZOND
Maintenance plugs must be designed to prevent incorrect connection: EV.5.3.2.c.
Make the harness length enough to reach only one plug, keyway in the connector, etc.

- Example of Commercial products Amphenol, Surlok Plus https://www.amphenol.co jp/military/products/SurLokPlus.html

Rain Test IN.13

Rain Test TREHEIZLELHDIEEHETL 1 TBC ~DKEBRATHD,
@ F—7IILAROEICET aAYEORY AT x O
Wiring (XKD TAYDISLL—KZT S (AX)
@ HEARAORIER/NRIZT S Y
MRFFIEKLAEHAEIS LICESIOTIE
@ BILEPDMTLZETY—ILT D, DAL —FUMNEEHRTBHEENIETH N
@ BFTFEELYVE, FHEHEAWDIOTHR IV HDIDMNLEFELL
Rain Test failures are usually caused by water entering the TBC:
(@ 1 Use grommets; route wiring to prevent water tracking. (See the figure)
@ Minimize cooling openings; Water spray may rise from the ground in wet conditions.
® Seal the lid with EPDM rubber. Silicone sealant may make the lid difficult to remove.

@ Use a lid with reinforcement ribs to maintain flatness.

4.3

TS B&E&E TS related issues

MSD Manual Service Disconnect MSD MSD
- HRAD 350mm LLEDBAICHEE, EV ERTIBAORRTES [ Il
T CamcEatilT5 EV.55.1 TTE".‘?]
More than 350 mm from the ground. In EV Inspection, the height is Enclosure
measured at the visible lower end of MSD component EV.5.5.1 2350
MSD Z#HWTWAMEIFAI—T SV ZEAL. AKPITIOERALARK
~NDRERBEMHIEET DL, BN/ BN BEEN I —EFTHETD
DT, XA TEDZEMNEELLNEV.11.32 EV.554
When unplugging the MSD, a dummy plug should be inserted to prevent

Enclosure

TS

>350

Ground Level

rainwater and dust from entering and electric shock to the human body.
The dynamic/static judges will be checking the dummy plug, so, it should
be easily recognizable: EV.11.3.2, EV.5.5.4

- MSDIZIZXIFHZE service plug 200A, EA+EEHE EM30OMSD A EERIRFEEL THEL
Yazaki Corporation service plug 200A or Hirose Electric EM30MSD may be selected.



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

BESDHE Isolation of the Charger

- REBROBBLERIDLELELLUTDI5 1 DTHAHZ & EV.8.21
@ CE AL EMBORBEERLTIERBRBEZR/-I &,
@ HEOTPREBRELREDA—H—IETURIZKYIEBRERIIR R TESZE
@ F—LAHZIEM T TRIE LAEZIEMEA LT 500 Q/V UL ZiEf-9IL,
The charger must meet at least one of the following, as isolation: EV.8.2.1
(I Meet international standards that require isolation of the equipment, such as CE standards, or
@ Show insulation specs using manufacturer evidence, or
@ Demonstrate 2500 R /V insulation resistance measured by the team.
LEODHETIETERDRAVTRIESTHIE
In the method described in 3) above, The points in the table A

C
below must be measured. AC Charger E"_.r_l-iTBC
Measurement point T E
AC input to DC output side (A-C, A-D, B-C, B-D) ° :-?_F--'
AC Input to Charger housing (A-E, B-E) B e @ D
DC output to Charger housing (C—E, D-E) E

TS #38 D#fZ Isolation of TS Components
C AVN—ERPE—F—FTHINZYIHEICET HIRMAFONLEMGEICTIE, FEFITHSL
@ HEOTPEHRELEDA—H—IETURICKYIEBRERIIRRTESIE
@ F—LAHEFZIENE TRELEBZERESLTIE 500 Q/V ELLE Fi#E-TI&,
AV N—FRE—F—([ETRD LI, BBFEMFZANT, ITO TS flligF&r—AEDEMREE
AIELTHRL BIEICRLTIE, th F AN ERN DRIIELIIRETITIC &,
ESF ICIFAIEEMBLEAEEEZH TS L,
If isolation data is unavailable for inverters or motors, follow the charger approach:
@ Show insulation specs using manufacturer evidence, or
(@ Demonstrate 2500 Q2 /V insulation resistance measured by the team.
Insulation may be measured between all TS terminals and the case (see figure below).

Measure with terminals clean and dry. The ESF must include the measured resistance and the test voltage.
Inverter Motor

I . @ @ @ F'IE'" T‘?’féfﬁﬁ—éf ??%Tﬁﬁ_ﬁ
T ob-¢
ee8F— ,

BYEA > /\—%/F—4A—, Self-Made Inverters/Motors

- B—R—OAUN—EDANDEKRETD Formula SAER JL—)LEEET=-9 &% ESF HIZHWLTERIIC
EBEXTDH, FNODANERZIE EV5.2.4(Energy Storage 233 BEM) [XKROHLNELY,
The internal and external designs of inverters and motors are reviewed individually for compliance with
the “Formula SAE® Rules, etc.” in the ESF or similar documentation.

The requirements of EV.5.2.4 (Energy Storage requirements) do not apply to these components.

Voltage for precharge EV.5.6.2

 TYF—UICHVWSEREIE. A2/ —42 05 CAN ETHASNIEXFEREAVTHLRLY,
The voltage for pre—charge detection can be the voltage information output from the inverter via CAN or
other means.

- TYFr—UHEENEVE. BILOREBIERADNSVEEICIE L L TEOONZT) Ov—DFE T
TH UL —EANBEBETIEANDHD. IR ELILDARYIEEATHRETFr—UBRERERT
H&,

If the precharge time is too short, the IR contacts may weld when the cell internal resistance is low, even
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when the precharge conditions comply with the Formula SAE® Rules.

Ensure a sufficiently long precharge time, taking into account the specifications of the IRs and the cells.
BYETY) U NEMR#, Self-designed PCB material
- UL94 V-0 3 LLIE.FR-4 O FR-5 5 L—FDAHSRAIRF L EREHREZT S, FR-1~FR-3 DEEHME
WREFESTHRL, UL V-0 L THDHI L%, ULI-BEERERBRTRLTLRL,
PCBs should be UL 94 V-0 rated, or made of glass—epoxy laminate such as FR—4 or FR-5. Paper—based
laminates such as FR-1 to FR-3 may also be used. UL 94 V-0 equivalence may be demonstrated by a UL

94 vertical burn test.

4.4 vy SO UEERBEE Shutdown Circuit and Related issue

Discharge circuit

- Discharge EIEDHIEIL, MSD ZHRWTCHLHEEIKIVTUOHEMETETLINEICERET S L:
EV.5.6.3 b.
The Discharge circuit must be installed to discharge the intermediate circuit capacitor even when the

MSD is disconnected: EV.5.6.3 b.

— b —
O’j 50 ige T ) ErXs i 2 T
oo = T o o = T
TBC -E- Inverter TBC MSD?_? Inverter
- Ea—XIFE 1IN D NOT be fused: EV.5.6.3 c. TSMS
- Discharge Relay [ZIdI vy OV RIRERFT IR yFEIILNZ gt%’\\él\r/lgh%tdownltems :
FLEV.7.93 b.IXBEAINGL, TSMS D FHRICTARAFy—EIEE *\
NEELTHERL, (BE) Pre-charge J l;
The Discharge Relay is not a switch that opens and closes the Controller
shutdown circuit; therefore, EV.7.9.3b does not apply. ‘é’, | | | ° %
The discharge circuit downstream of the TSMS is acceptable. (See .g\ \ \ _%:
the figure) £ & é gz7

TS Status-Indicator (Red and Green lights)

- Rollover Protection Envelope W TdhAZé&: EV.5.11.4 c.
Be inside the Rollover Protection Envelope: EV.5.11.4 c.

- BRI TIE LED Tapes A ERDHIICEBHS TH S,
In the right figure, LED Tapes are partially out of the area.

~

Sy A FRAY Shutdown Button

L BRVVRLEERDESBLOERT. BRSURLES vob
T D EICBE>TIEAESALY, EV.7.105
The international electrical symbol is the right figure or similar

V'V

Electrical Symbols

®

image. Do not place electrical symbols on top of the shutdown
button. EV.7.10.5

- aAYIE YRy D7 RAY Shutdown button in the cockpit
NURILIZBESIN TSI L, EDDRERAMYFRA DT —3—D v yb T O REAVERT T
VT DOREIZHoTIFESMEL, FTRIZHIZRT: EV.7.104 a.
The cockpit shutdown button must be located adjacent to the steering wheel. Other operational switches
or indicators must NOT be placed between the shutdown button and the steering wheel. See the figure

below: Indicator

EV.7.104 a. © 000 ®@

} 10 mm )
Q| gr=sis X grses G2 ton
i - ® H; h :d
Switch 20 mm Switch
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APPS (Accelerator Pedal Position Sensor)
CENEND APPS (FEIRR. GND . ESREMIL THOTLVHIE: T4.22
Each APPS must have independent power, GND and signal lines: T.4.2.2
CENTND APPS [ LT D 2 DDV A ERA . EV BEREFICF Ty TESIE: T427
@ ARV FERTETHEEZ R TES. YA LATEEARIBE ORI S
@ %& APPS MEBEYIYEET CENTES 1V FAVTUYBRARELRIL—I T IRRYI R,
Each APPS must be able to be checked during EV Inspection by having one of the two: T.4.2.7
(D A separate detachable connector that enables a check of functions by unplugging it
2)rAn inline switchable breakout box available that allows disconnection of each APPS signal.
- EVERRT. F—LMNAPPS DaARIAZERINECH, BR E— 43— EELTREREZLI-ZHNH S,
BEHlBAFERFCIE. APPS OHEEIFERATICENMEEZRHEREL, TORICER THHEEHER T 5L,
During the past EV Inspection, there was a dangerous case. After a team disconnected the APPS
connector, the motor suddenly rotated at an abnormally high speed.
When developing a vehicle, the APPS functions must be checked before installation on the vehicle, and

then checked in the vehicle.

IMD (Insulation Monitoring Device) S O HV+

- IMD [ IRs KYELBENRB (A N—2E) ITERETEHE, | — -
IMD must be installed on the high—voltage bus side (inverter T O OC %
side) rather than the IRs. EV.7.6.4 — - IMD ™ R

+ TBCHIS IMD 2R EL. EMTHORBLABHORELM © o

FERLTHELD BLME, TERFRICH IMD ZHELTH R ICERLTELLY: EV.84.1
IMD may be installed in the TBC to monitor both vehicle and charging leakage together.
IMD may also be installed on the charger and monitored separately: EV.8.4.1

- EV BERRIZHEVT.IMD @ GND T4V —% M mh oYM T SOEREMNERTH5EL1HLH. BE
[EATIANY—N\—RREEETSHIL EV.7.64b.
In EV Inspection, the judges may direct to remove the IMD GND wiring from the grounding point. A wiring
harness should be installed in preparation for EV Inspection: EV.7.6.4 b.

- IMD [FHRIEEFIA LU, YL —BEEEER(E)L—A TED I DHFEEBENEERECEREEZT S &,

IMD damage is common. Protect the IMD—driven relay coil from flyback voltage and high output current.

+12V .
X Shutdown Circuit @ { Shutdown Circuit Wc:::a :ZD'Ode i
_b
GLVMS - from GLVMS A
0!
Time
IMD IMD With Diode l
Relay / Relay Voltage '
— > 11 A
TSMS & IRs 777  toTSMS&IRs 0 —s

bSOTFAT VAT L RRB— A yF TSMS

- BAYITINBTTINIESREEE EV.793. €
AvoTF7 e, BREEMTH5IET, BRMGESZYIEMIZELLL
5L,
RTTIREF . BBENMERATBETHAILERTESEFTEFEALT,
BREAOGTESHEHEENICHLETEHIE,
Safety Management with Lockout/Tagout EV.7.9.3. e
Lockout is the physical prevention of accidental startup by shutting off
the power source.
Tagout is the visual protection against accidental startup using a warning

tag to indicate that the equipment is out of service.
- EVERTEIBEENEDISICHERNSRELTVINEZHERTHFETHS: EV.11.3.1
f51: TSMS DF—Z B E7—XTEEL.ESO (FZDRERIFTD
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f5]2: TSMS ZDHDIZAVI T 5 (ARSHR)

During EV Inspection, the judge will check how the ESO is protected from being reconnected.
Example 1: The TSMS key is stored in a locked box and the ESO keeps the key to the box
Example 2: The TSMS is locked in the key itself. (see in the right).

RE vy U EIKROEIE Charging Shutdown Circuit Operation

- TBCHDIANTHD RZEFMACEHIZ, FTEERE OFF [CFHTL:EV84A2a c.
All IRs in TBC must be opened and the charger must be turned off: EV.8.4.2 a. c.

c BBV YT IUEIEAS open LT=b TS BEIL 5 BLURIZ LV IZ45ZE EV.84.2
DRy E LD TS EXfE(L ESF X EV ERE THRINIGEENH 5.
The voltage in the Tractive System must be Low Voltage in five seconds or less EV.8.4.2
TS voltage after shutdown may be checked in the ESF, during vehicle inspection, etc.

4.5

Ready to Move Lights, Tractive System Status Indicator

- Ready to Move Light MEIRI& GLV S AT LHOSERMEBINDHZLEV.5104
Be powered by the GLV system:. EV.5.10.4

- Ready to Move Light O RUREIMEDHIEIZALST-6D . TBC /MDD TS BEEICEHT HEF L. B4
#5%% LT Ready to Move Light BIIEIZAALTRELY
The signal related to the TS voltage outside TBC, which is used to determine the flashing operation of
the Ready to Move Light, may be input to the Ready to Move Light circuit via appropriate isolation.

Ready to Move Light EV.5.10.2
- BABOBBIX. RAEDTHYRANILRZI LSBT DALY S (HH) s
The area of Ready to Move light must be limited to "lighting area” and only visible X i
aria from one direction.(See the figure) Zo\
- HAHREICEEEFRIFTER (LR, REMR. LU RALE) ICEBEFMA -5 AL, EV.5.102 ZiE=9C
&% ESF TiEBAT 5 &

The ESF must be described as compliant with EV.5.10.2., if any changes are made to a component that
affects lighting performance, such as the light source, reflector, or lens.

- Ready to Move Lights DENLED FTIHIEAMLT—TTEANS 150mm LT THS
—¢& EV.5.103 c.
The lowest point of the Ready to Move Light must be no more than 150 mm from |
the peak of the main hoop (EV.5.10.3c).

I3150|

TS Status-Indicator (=TSSI, Green and Red lights)

© GLVMS #A 2 L1=% &8k SkTEL.BMS 1LLIE IMD NIS—F#HALE=OHFaimsL. thDEHET
D yb T LG BICIE R RTEM T 5L, EVSI115
TSSI must be green after GLVMS on; flash red only for BMS/IMD faults, and stay green for any other
shutdown. EV.5.11.5

- Rollover Protection Envelope I TéhHZ&: EV.5.11.4 c. m
Be inside the Rollover Protection Envelope: EV.5.11.4 c.
- HETIX LED Tapes NE 2 HIIZEEE SN TH B,
In the right figure, LED Tapes are partially out of the area. DZ
4.6 GLV items

/T (IBIE/ Sy TY) Auxiliary battery (LV 73vT 1))

- BERREZRFE. CILORRERUTTESHTHE:T9.2.2
Overcurrent protection operates and trips at or below the specified maximum discharge current of the
cell: T.9.2.2

C HBIXIFEEMDHN—THB T HIE T9.23

The hot (ungrounded) terminal must be insulated with non—conductive material: T.9.2.3
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4.7 Other items

Wiring

C ETHICEROMBT) IV T HEMAZLY aﬁ’f?(i:u*/ vk
TREL. ERMIL—LICEET I LEHET

Many vehicles retire due to ground fault of electric wiring while

running. Wires should be protected by conduit and fixed to the
frames.

Ea—XF-ITBERRESRT Fusing or overcurrent protection device
- Discharge B, TSMP [Z[ZEa1—X%%1E9 5: EV.5.6.3 ¢, EV5.85
Discharge Circuits, TSMP must not be fused: EV.5.6.3 ¢c., EV5.8.5
- BIK(ERDERBENNSKEY, HhOEARED 150mm ZHBZ BB EIZIEEL—X%%(T5: EV.6.6.6.
If conductor ampacity is reduced and the length of conductor is longer than 150 mm, additional
Overcurrent Protection is required: EV.6.6.6.
c Ea—RIEXEBRETFEIT/NARTH D,
FITHY DA Ea—RFERFEZEELRETEDIT—DUEHERTHTE, EV66.2D.
Ea—XDEERERIE. GLV BRGEEBRHVRICE>THEONDGZEICIE. ERERERDOFESLUT
THET D,
Fuses are devices that protect electrical wiring.
Especially main fuse for HV should be selected with consideration of the characteristics of wiring and
with a margin for protection. EV.6.6.2 b.
For bundled wiring as in GLV system, the fuse rating should be less than half of the wire’ s current rating.
E#h - 7—X Grounding
c TFAN—0F—ILIZE > TIRBE SN TV EB M ERRE. TS B @M D 100mm LINDEEME & IETT—
AYBHIE, EVET1EVEREFICIEIUF—LA—E—THENZAET 5 EV.6.72

Except for components isolated by a firewall, any conductive part within 100 mm of TS components must

be grounded. EV.6.7.1 Resistance is measured with a milliohm meter during EV Inspection. EV.6.7.2

- TL—F TRV ERERERRIZHLTD. Grounding (EFRETHS
Grounding is not required for rotating components such as brake discs.

* GLVMP Do v — [FEHAVNEIE D I IRUVERR (il AWG14 LLE) ZFESERLY,

Use thick wires (ex. AWG16, 14 or more) to reduce the resistance from a GLVMP to the chassis.

+ CFRP BENAVRIYMNRTAIIRTAADTILIN=HLATHEIZHERE TS GND BIERAbER
(FTHERU IEHEZ T (5701 CFRP L BAYVV A DBEBLENDEIZLELIZENHD,
Composite bodies such as CFRP may be designed with GND measurement points on the body that
connected to an aluminum honeycomb core or similar inside the body. Lamination of CFRP and metal
mesh may be required reduce resistance.

aﬁ'lﬁ"‘ﬂnn@?&ﬂﬁ?ﬁh@ BIETIE, F—LIXBERAIEHONCOHRDDHZE, FHIICF—LTH
When measuring the ground resistance of conductive components, the team should determine the
measurement point in advance. It is recommended that teams should be measured in advance.

Display for driver

 UTOEH#EZEREZEE FIAN—~DERKRTAICAT—,IAVFOMMEFERALTRL, 48, C
DM I vy T I HBETLN,
@ EROEBERVATLNSHIML-EREEALTNDIL
Q@ EMFHIEMSRTLIOSYYBIATINSIL
Smartphones or other device may be used to display information to drivers if the following requirements
are met. Note that this device does not need to be shutdown.

(@ Powered by an independent power source from the vehicle's electrical system

(2 Disconnected from vehicle electrical system
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5. TF73I—X—%— Energy Meter

5.1 —f%ZEI8 Overall
5. 1.1 ARETERATEIITFTI—X—4—(EM) Energy Meter (EM) used in this competition

ARETHEAT SISO —A—5—(LFSE2016 Energy Meter | TH D,
The energy meter used in this competition is the FSE2016 Energy Meter.
C IF A I REFTHEEBICIYV KRR PICERIND,

The Energy Meter will be distributed by the Competition Organizer during the competition.
C IFO—A—E—DERM. RIMNOFMICELTIE. KENIFTVvIESRTHILE,

Refer to the Team Handbook for details on the distribution and return of the Energy Meter.
C IFO—AE— LR T AODERAIORI AL FETF— LN ERTHIE,

Vehicle side connectors and terminals for connection to the Energy Meter must be provided by the team.

LTDIE#HRZSETHIE, Refer to the following information.
- Appendix 1 FSG Energy Meter Specification
Appendix 1 FSG Energy Meter Specification
C ARTEADEHRE (QARYFA—H—D website Hr 5 AFAHE)
Connector specifications (available from the connector manufacturer’'s website)
- BiE TEM(ZF O —A—42—) DEYFFIF] (https://youtu.be/fOTDZrsabxg)
Movie “The tutorial about Energy Meter (EM) Installation” (https://youtu.be/8ajtJ_dw—3c)
© TFHO—A—B—MD3D-CAD T—% (FSG website m > AFAJHE)
Energy meter 3D-CAD data (available from FSG website)

c EMICKBERERAEXFETHD EV.3.26

Temperature measurement by EM is not required. EV.3.2.6

5.1.2 EfTT—YDECEkE YU O—R Recording and downloading of driving data

HHNBERDETT —REITFO—A—2—(IZR SN, ZOT—2IEWi-Fi B{ETH Y A—REh 3,

Driving data during Dynamic Events is recorded on the Energy Meter, which is downloaded via Wi—Fi after

driving.

C IFO—A—E—F LVEREHY ANDRKREICE ST [T—R2EHEE—FIEIWi-FiBIEE—FIZBEE
BICYIVEZ S, ON ON
The Energy Meter automatically switches between “data Eypower OFF OFF
recording mode” and “Wi-Fi communication mode” =
depending on the LV power and HV input conditions. EM

C EIT—SEBEICAVLIBED, ETT—SORE 1P O O
PRIFHEIERELTHEDOLNDSAREELH D, Wik enable enable
EV.3.4.2,.EV.3.43,.D.13.2.6 catign disable \disable /7

moae i
Since the driving data are used for judgement, missing or do\;v:;%?g available
non-submission of driving data may be treated as a Dataloging| )

mode disable disable
violation. EV.3.4.2, EV.3.4.3, D.13.2.6  Mogging available

CETTREA T4V IVICKYIEBESN BRI T YoO—FEhd, TOFMICEALTIE. K&/N\UF
TJvOESRTHIEEV.324
The driving data will be downloaded by the official at designated area. For details, refer to the Team
Handbook. EV.3.2.4

14


https://youtu.be/f0TDZrsa5xg
https://youtu.be/8ajtJ_dw-3c

5. 2 HEYRIE COFEZEIE Notes on Mechanical Aspects
5.2.1 7 FE=1H Note

EEEREZHC Prevent HV exposure
KLEEERC Prevent water splashing
HARAX connector, ##ff b2 Tightening torque (0.6Nm) EikAEmLAL  Not block Wi-Fi signals

F—LHAxY & L€ %%(E Team provides connectors and pins
$2 AWG18-22, 0.5-1.0mm sq

Fv MIEEERTEMBRIE, BFRF—LHERTS
Nuts can be prepared by Competition Organizer,
terminals must be provided by team.

#BH1L&HF v F 21k Don’t use 'Locking Nuts’
R#IEFHH  Fasten with hands at first Z
Torque 10N-m max 9\/ y

AERRIGTORHLRBEEEZR
Easily installed and removed at the competition
L > Y EE Securely attached

F-rx-litHbed

Align the key with the keyway

\ I zokEILCREmITT S

Tighten here

1\GLV+ /
HV
2 +
B EA O FoLHARIRECVERE
Mating Side View 20 g?%ncv?r?\égi:gseconnectors and pins
AWG19-28 = 0.35-1.0mmsq |_||_|

3 GND

£%5T Design

C TPV A—E—[FRERIGTOREZEZELTRYFIT5H5E, EV.322

The Energy Meter must be installed in such a way that it can be easily installed and removed at the
competition venue. EV.3.2.2

© IFO—A—A—(IMEROIREICTH R DKLLoY ERBIET DI,

The Energy Meter must be securely attached to withstand acceleration, deceleration and vibration.

IO Al EGRENSBEER A NRBENG L,

The HV part connected to the Energy Meter must not be exposed.

C IFO—A—E—LIEHKBEETH DD, TFHo—A—F—(TKAMDSIEVSRTICERYFITHIE,
The Energy Meter is non—waterproof and must be installed in a location that is not exposed to water.

C IFO—A—E—E Wi-Fi DEREERLGEVGRRICERYMFFHIE,

The Energy Meter must be installed in a location that does not block Wi-Fi signals.

5.2.3 E2&ER Work and Operation

© HV-THF DD FRILIIE Appendix 1 DAEARIZHRSI L, Tz, MDMFFRILVIEMLILUOFFICK
YR BT &, Tightening torque of HV—terminal must conform to the specifications in Appendix 1.
Ensure the tightening torque with a torque wrench, etc.

- F—LDEEIRIZEY HV-IHFORCIUMNHEELIZCENH S, ACILBEIEHH LD O, Ty D
HIEHE. TETIEGLKFTHEELTELLRIONDAEILEHERTHIE,

The screw thread of the HV-terminal has been damaged due to the team error. To prevent thread
breakage, work with hands, not tools, to ensure proper screw engagement at the beginning of nut
tightening.

C IFO— A= ERICKIEEINDA TV H AWV EEFREFEATEHE BLILERIESE AT EHALE
HF YR IFFERALTIELFALY,

The nut supplied with the Energy Meter or its equivalent must be used. Do not use 'Locking Nuts’ that
could damage the threads.

C F—LDEEIRIZKY LV ARIIDBEELIZIENH D, LV ARVAE, ARIFDRTERHD DA,
MEBEROF—MNEO>TNDILEHRTHIL, TR, ARIVIEARTIILRL RODEH DAZEREILT
HwoHbdL

The LV connector has been damaged due to a team error. Before tightening the connector screws, ensure

that the positioning keys are aligned. Then turn and tighten only the screw part, not the entire connector.
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BRI TOEFEZEIE Notes on Electrical Aspects

5.3.1 EFHRER Current Path

TBC — R+ [ ]
O O
T WO o
e
S ok — Motor
Irﬁer
7923 g
-\
= | GLVYMS
—i— | Battery EV4.4.1 < for Charging GLV battery
JEVA4A]T

5.3.2

E%ET Design

- ARTEADEVERE (X Appendix 1 [ZHES T &, ARIRITEY L BB BRIIA—D—DEHEREZIZHKSZE,

Refer to Appendix 1 for connector pin layout.

The appropriate wire diameter for the connector must meet the manufacturer’s specifications.

C BTCORSITAT VD RTLDBRIETFDO—A—4—%BiBT HIE, (ex. GLV Battery ZFE S St
&% DCDC AV /N—EDAAEHBEL) EV.3.2.3

TS EEDHEFICRAVSHM/NIETRIL EM ZRBLECTERLY,

All tractive system power must pass through the Energy Meter , including the input power of any isolated
DC-DC converter charging the GLV battery. EV.3.2.3

Small sensing currents, such as currents used to judge the TS voltage, do not need to pass through the

energy meter.

- TSMS @ ON/OFF [ZH 5T, TFHP—A—4—[X GLVMS TEE ON/OFF TE3Z¢,

The energy meter must be able to be turned ON and OFF directly by the GLVMS, regardless of the TSMS

state.

5.3.

3 YF%£ &38R Work and Operation

- LV aRVAEEFEIEFRED HARAX AL T S, HARAX DEEILBEEDIRIAEELE<ER
1= MiRERAZEZ L<GHRATIERT 5L

The LV connector adopts the HARAX which does not require a crimping tool. HARAX wiring work is
completely different from normal connector work. Read the operation manual carefully before preparing.

5.4 EV EEfR EV Inspection

C IFO—A—E—FERYMITTIC BV BER(EV) ERITHHEE (X, TFHO—A—2—ICBYFITS 2 KD

HV-ifF & /N RN\—DOBRTERLTHEZE,
If an EV vehicle is inspected (EV1) without an Energy Meter installed, the two HV—terminals installed on

the Energy Meter must be short—circuited with a bus bar or electric wire.

- EV ERBFCI S O— A4 —DBYMFITRELFADORENENOOND,

ZOFHAAEE. DEREICLLHBERER. 2) BEER OLVITIHTHSEIL,

The installation condition and the surrounding situation of the Energy Meter is checked at the EV
inspection.

The method of explanation must be either 1) visual confirmation by the judges or 2) photographic evidence

taken by your team.
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5.5 B/ 1 X ICKT B3FEEIA Precautions against electromagnetic noise

5.5.1#E&E Summary
TBC — R+ HV+
O O
— W
I OO0 fused HV+
— R- HV-
’e) OIR A Motor
O § LV connector
LV IRIIDEL DEGANTISA NI 728 MSD
Insert the ferrite core into the wiring
near the LV connector
Electromagnetic
N0|se
PN IERET— T T7ERNAEENEE
| Tape the wiring to core; core is fixed to structu re |
5.5.2 §%&t Design

BREGBEH/ A XEHIE. TFO— A —DOBRBECEHARARORRLLGY ., LI FO—A—F—0D
T—ANEEINTUWEWMEEFIRFILT«EZI+5, EV.3.42 D.13.34

Excessive electromagnetic noise propagation can cause the Energy Meter malfunctions and recording
failure, and penalties will be applied if the Energy Meter data isn’ t recorded. EV.3.4.2, D.13.3.4

C IFO—A—B—ADEBH/ARGBEIOFERELT, TFI—HA—4—0 LV(H)E LV(GND)/N—FRR

ZIITAROTICRTCEN BN TH D, CNIEBH/ A XE TP —A—3—DFIHEROFHITHE
TEHMHTHD,

To reduce electromagnetic noise to the Energy Meter, inserting the LV(+) and LV(GND) wiring of the
Energy Meter through the ferrite core is effective. This is because electromagnetic noise can be reduced

before the control circuit of the energy meter.

© ZISAPATIE LV aRIEMN5 100 mm LRIZERE T HENEFELL EDRIBHEIZAR—RZEHE

RI5&,
The ferrite core should preferably be located within 100 mm of the LV connector, and a space for the

ferrite core should be provided for such a location.

- ISA AT DEREGRVREIZES LV AIRIEDBEEMN LT 516, 725/ aT7 2B EVICEET

5T¢&,
To prevent damage to the ferrite core and disconnection of the LV connector due to vibration, the ferrite
core should be fastened to structures.

- — B2, TDISARIATDAVE—SF D RIE N—RADEBEHRD 2 FIZLLFILTEMT S, LHL., BET

FEERABROMRETZ5IEEITAIREELIH D,
Generally, the impedance of the ferrite core increases in proportion to the square of the number of turns

of the wiring. However, over—turn may cause degradation of the high frequency performance.

- LV BOI7S5A a7 ELT LT XS BRE-3721. £-IIRE MR EZHET L, I\ —RADA—

ML 34— FHRT D,

SEHMA I . https://www.techno—kitagawa.com/product/emc—list/emc_filters/non—split—type/BRE-A # &
BIHE,

As the ferrite core for LV, BRE-3721 manufactured by KITAGAWA INDUSTRIES CO., LTD. or equivalent

performance is recommended. The recommended number of wiring turns is “3—turns”.

For detail, see https://www.techno—kitagawa.com/product/emc—list/emc filters/non—split—type/BRE-A .

« 1 F—AIZDEBRE-3721 7x5A/ a7 1 LRSS FHEBIZIVEEINDS, BEICKLT, F—4AIFT

FTO—A—FA—E5FICRLESIE,
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addition to the LV.

One BRE-3721 ferrite core per team will be lent by the Competition Organizer. If necessary, teams should
request it at the time of the Energy Meter lending.
- FYBALGREKELT, LV ITIMA T HV+ARIZOELIZEMD IS5/ a7 EANTERLY,

As a stronger counter measure, an additional ferrite core may be installed near the HV+ connector in

6. 2027 £ B AMREIIER Items under consideration for introduction in 2027

Section

I5E Items

Additional Local Rule &N
EV.9.4.2 Tractive

TS 7OT4TETHFIE, TS Activation Procedure EV.9.4.2

GLVMS % ON 3 5&, FSA/N—REZNEY TS A Active IZHHER
DBHd. TVFINGEN vy DU BERNIRYBRMI NG S, BE
BLIZ TS NBEET SO, RELDUYRINEL, LIzA>TTS 7
DTATITRZAN—DRIEENT HEEROHT=LY,

Some vehicles activate the TS automatically when GLVMS is turned on.
If a non—latching shutdown clears, the TS may restart on its own, creating

a safety risk. Therefore, TS activation must require a driver action.

Tractive System I&. AT D 3 FHEMNE-SN-LSEEITAHIL:
a. GLV P AT LMNBEBIN TSI E
b. Y yb A I EIEAFARER THLIZE
c. thDEDMEELIZOVIE YD SDESA /N —1@EICKkBTE
EVI11 TEEBSNEZRICKY, vy T O U EIREZEACHERIC. b
ST VRTLD (B)EBFESIEFELTIESAEL EBERE(C
FHEMDIEENDLETHD L,

Tractive System Active must not be possible until the three:

a. GLV System is Energized
b. Shutdown Circuit is Closed
c. Driver’ s action from the cockpit without the assistance of any other

person.
Closing the shutdown circuit by any part defined in EV7.1.1 must not
(re-)activate the Tractive System. Additional driver’ s action must be

required.

- T)Fe—UEEAO, FSAN—DBEEERBEL. SO TAT -V RT A
ZA U HERRICEIAVERANTHLRLY, (BOT &FELD)
A microcontroller may be used for precharge control and for detecting
driver input to activate the tractive system. (Not BOT System)

Abolishing Local Rules EE1E

- J2026-EV-10 Relaxation of BSPD inspection methods

Abolishing Local Rules E1E

- J2026-EV-12 Relaxation of Chargers Requirements

Maintenance Plugs

- EDA—LOWEBICHFHIE, Y g
The maintenance plugs must install
both poles of the Module

EV E#&, EV inspection

- TBCHERA® BMS HREICH T HERERETLTLND
We are considering inspection of TBC interiorand BMS functions.

- BMS #EEFEE - EEAEEOET - EEDOFIREEZF—LIIRE
FTEHEICKYFIVIEITOFETHD

Judges will check BMS functions using team—proposed verification
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methods based on voltage/temperature readings and limits.

7. SETFEFE Revision History

2025.12.23

Version. 1

+ 2026 version 1

2026.01.30

Version 2

- 413 HP DA ICETREHRFENEZELE

Corrected an omission related to dimension A in the figure.

- 43 TYUFo—TUICBELTOZEMREFER

Add a caution note on precharge

- 43 TYUMEROEREIC DOV TELE

Add a note on PCB flammability

- 511 EMIZKDRERAEXIFRETHLH_EFER

Add that temperature measurement by EM is not required
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Appendix 1. FSG Energy Meter Specification
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FSE2016 Energy Meter Specification

Description:

FSAE2016 Rule EV4.8 states that a calibrated energy meter has to be inserted in the
tractive system supply lines to measure the energy used for calculation of the energy
efficiency score, and to observe whether the power limitation is met.

The FSE Energy Meter consists of a single box with 4 connectors.

The first 2 connectors are M10 copper bolts, sticking out of the top of the box. The
HV- line has to be connected to these copper bolts such that the current to the motor
controllers is routed through the power shunt inside the energy meter.

The third connector has to be connected to the HV+ line. It is mounted on top of the
Energy Meter. The exact type and RS part number can be found in the connectors
table below.

The fourth connector, shown on the left side of the Energy Meter including its mating
part, has to be directly connected to the potential switched by the GLVMS. This
supplies the energy meter, whenever the control system is switched on. The exact
type and RS part number can be found in the connectors Table 6. If the GLVS
voltage is >30V, it is allowed to use a voltage regulator between GLVMS and Energy
Meter. A reasonably sized fuse must be added to the energy supply.

Figure 1: FSE2014 Energy Meter CAD Rendering

The energy meter box should be properly fastened and be mounted at a place,
where it is protected from water.

Detailed data and information can be found in the following tables, drawings and
diagrams. CAD-data is provided in the “Rules&Important Documents”-section for the

FSE event.

If there are any questions, please do not hesitate to submit a rules question at the
FSG website.

Version 1.2 Page 1 Release Date: 10. Mar. 2016
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Table 1: Supply by Control System

Supply Voltage 7 - 30vDC
Power Consumption 2.0W max
Internal Fusing None

Table 2: Data Logging
Sample Rate 250Hz
Internal Logger Capacity 16GByte
Logging Duration 200h
Data Download WLAN IEEE802.11b/g

Table 3: Voltage Sensing
Typical Voltage Range 1600V
Maximum Voltage (2s) 1000V
Sensing Principle High-Precision Voltage Divider
Error 10.1%
Offset +50mV
Resolution 20mV
Table 4: Current Sensing
Continuous Current +600A
Peak Current (1s) +1500A
Sensing Principle High-Precision Power Shunt
Shunt Resistance 50uOhm
Error (up to 300A) 10.1%
Error (above 300A) +1%
Offset (up to 300A) +20mA
Offset (above 300A) +200mA
Resolution (up to 300A) 10mA
Resolution (above 300A) 100mA
Table 5: Mechanical Parameters

Housing Dimensions 110x75x78.3mm
Weight 480gr
Vibration Resistance Tested against automotive standards
Version 1.2 Page 2 Release Date: 10. Mar. 2016
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Table 6: Connectors

HV-, Energy Meter side Copper Bolts, M10, see HV- #1 and
HV- #2 in the drawings below.
MAXIMUM TIGHTENING TORQUE:
10Nm

HV-, Vehicle side M10 ring-lugs or similar

HV+, Energy Meter side Molex Mini-Fit Jr. 50-36-1734
RS Part Number: 670-4622

Pin 1: HV+

Pin 2: NC

HV+, Vehicle side Molex Mini-Fit Jr. 39-01-3022
RS Part Number: 670-4569

Pin 1: HV+

Pin 2: NC

LV, Energy Meter side Harting 21033111402

RS Part Number: 707-3737

Pin 1: V+

Pin 2: GND

Pin 3: NC

Pin 4: NC

LV, Vehicle side Harting 21032122305

RS Part Number: 623-5915

Pin 1: V+
Pin 2: GND
Pin 3: NC
Pin 4: NC

Version 1.2 Page 3 Release Date: 10. Mar. 2016
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Figure 2: Energy Meter Top View (all dimensions in mm)
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Figure 0: Energy Meter Side View (all dimensions in mm)

Updated: 20. Nov. 2025
Version 1.2 Page 4 Release Date: 10. Mar. 2016
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Changelog:
v1.2:
Updated for FSE2016

1.1:

HV+ Vehicle Side and Energy Meter Side connectors were mixed up, now correct

<

1.0:
Initial release

<

v2.1:
HV connector pin-out updated for JSAE2026

Updated: 20. Nov. 2025
Version 1.2 Page 6 Release Date: 10. Mar. 2016
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