FORMULA GAS

)
2arn JAPAN

2025 EV %5141 R, EV Design Guide ver. 12 3

B’R Index
IR 7 Y = B Iy B = B 12 g e (01131 OO 1
2. EVEEEIL—ILDFEEZEE A The major changes in rules in the EV related RUIES ... oveeeeeeeeeeeeeeeeeeeeeeen. 2
3. EVA—AhILJL—I)LD##E B ERBA Additional explanation of the Local Rules for EV Class ..o, 2
4, EV IL—ILDEFL Key POINt OF EV RUIES ...oooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeseeeeseeeesseeessseeseesesseseseeeesesessseessesessseessenesseaeseeaesses 4
B T T ACHIVE SYSEOM oo e e ee e e e et e et eeeeeeeeeeeeese e s e s ee e se e seeeseeeseeeseeeseeeseeaseeaseeeeseaeeeeeseeeeeeseesemnseneseneseenn 4
4.1.1 Tractive System €NCIOSUIE AN PrOTECLION ........veeeeereeeeeeeseeeseeeseeeseeesseeseeesessesesssessesessesesseseesesessesessesessesesesnees 4
B, 1.2 TraCtiVE SYSEEM WIINE cooooeeeeeeeeeeeee et eeeeseeeeseeees e s e ee s s s s sesees s see e ses e ees e se s seseeseseeseseessesessssessseeseeeesesessees 5
4.1.3 TS & GLV N #£FFT BT LEAR Printed circuit board with both TS and GLV together ............... 5
4.1.4 TSMP — Tractive SYStem MEASUIING POINLS .....ceeereeeereeeseeeseeeseeeseeeeseeeseeesessesessesesseseesesesseseesesesssesssessesesasnees 6
4, 2 :Acoumulator ContAINEr (ACC).........oooeeeeoeeeeeeeeeeeeeeeseeeeeeee s seeseee e sese s eesssesesessee s eseseseessssees s esesssesesssesssaseesssssneeees 6
B, 3 TS BEIE TS Felated ISSUES ..omeeeeeeeeeeeeeeeeeeeseeeeseeeeeeeeeeseeeeeee e ses s eee e eees s ese s seseseeses s esesseesesseeseseses s seesseeseseeeseseeeeses oo 7
4.4 oy EIFREE Shutdown Circuit and Related ISSUE ... ocveeeeeeeeeeeeeeeeeeeeseeeeeeeseeeeesseeeeeesseeseesseeeeenen 8
4.5 GV LIS oot e e ee e ee e ee e ee e e e eee e ee e ee e ee e e nere e ee e ee e ee s eeeeneeeeene 10
B, 0 ORI EEMIS ..o e e e ee e es e s e e eee s es e e seeeeeeees e es e seesseesessseeeseseseseseseeseseseseseseseseseesesesesemseeenesseeens 11
TS By ey B Ty gV (=5 2= TN 12
Bl o HBEETE OVEIAIlc.oooooooeeeeeceeeeeeeeeeeeese s ssssssse e ssssssse e sssssssse s s 12
5.1.1 AKRETHEHT AT —A—F—(EM) Energy Meter (EM) used in this competition................... 12
5.1.2 EITT—3DittEEA ™ A—FK Recording and downloading of driving data......oooe.oeeeeeoreeeoveeeesreen. 12
5.2 HEWEIAIE TOEEIEIE Notes on MeChaniCal ASPECLS ... eoreeeereeeeeeeseeseeeeseseresseseesessessssesseseesesesessesseen 13
D 2 | B BT SUMIMIANY oo e e ee e e e e e e ee e e eeeee e ee e e e e e eeeeseeesseeeeeeseeeseeeseeeeeseseeeeeeeeeeeeseeee e seeseesesesemesenne 13
B 2 2 BB AT DESIEN oottt eee ettt ettt et e et ee e eeeeeeenees e seene 13
5.2.3 VEZETE ] WOIK @Nd OPEIALiON .....veeeeeeeeeeeseeeeeeseeeeeseeeeeseeeeeseeseeessssseseeeseeses s sesssesessseeses s sessesesssessesesesesseseesean 13
5.3 EXRBIAIEI CTOEEETIE Notes 0N EleCtriCal ASPECTS e eeeee e eeeseeeeseeeseeeeseseseeeeseeeeseeeesee 14
D 3 T B BT SUMIMIANY oot e e e e e e ee e e e e eeee e s e eeseeeeeeeeeeeseseeeseeeeeeeeeseseseeeeeeeeeeeseeesssseesesesesesenee 14
B 32 BB ET DESIEN oottt ee et s s et e ettt ettt ee e e een e s een e 14
5.3, 3 VEZEEITEH WOIK QN0 OPEIALION oot ee e e seeeseeeeeeeeeeeeeeeseeeseeeeeeesessseseesesesenesenee 14
D EV EEFR EV INSPECHION coereeeeeeeeeeeeeeeeees e st eeeeeseseesesee s e es et ee e ses e s senessen et et e se s se s sessnessesessesesesessesesseeesseeeseeeseaees 14
5.5 B/ A XIZxt3F B EEZEIE Precautions against electromagnetic NOISE........wwoveeeeooreeeereeeeeeeesseesesesnees 15
D D | B BT SUMIMIANY oot ee e e e e e e ee e ee e ee e ee e ee e s e e ee e e seeeseemseseseeeseeeseeeeeeeseeeeeeeseeeeseeseessmseesesmsemesenne 15
D D 2 B ET DESIEN et eeeee et s et eeseeees e et eae ettt ettt ettt ettt et ettt et et neenene 15
0. THETFEFE ReVISION HISTONY w.ooroeeeeeeeeeeeeeeee oo ee et st ses e see s eeese s s s s es e ses st s s s eeses s et eses e ses s seseseseeseeeesesessseseees 16
Appendix 1. FSG Energy Meter SPECITICALION..........cc.ocuiceecceeeeeeeeecteecte ettt sttt ettt s st enannans 17

1. 12b0O% 2232 Introduction
COXEDEMITEMFITDERYEHRCIETHS, "Formula SAERIL—)LFE"*1 DEIRIZITTLEL BE
D EV BERTHEL LGS T2 RAU M ZE L DBIRMEETE(TH-ODABMNEHIN TS,
Formula SAE®RJL— L& LEREEM A L1315 & 121 Formula SAERIL—ILENEFZRINS,
(*1: Formula SAE®)L—)LZF & Formula SAE® Rules 2025, 2025 K#R8l, 2025 Formula SAE Japan Local
Rules #7R9")
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 2025, 2025 FSAEJ Participation Rules, 2025
Formula SAE Japan Local Rules)

2. EVBEIEIL—ILDERZEERL The major changes in rules in the EV related Rules

2 DM Ready to Move 54 M (7 /\—&  FEFAEFE 1,800mm2 LA L) AL E(IZ/E 5=, EV.5.10

TSAL [FEELEENT=,

Two Ready to Move lights (amber color, luminous area of at least 1,800 mm2) are now required. EV.5.10
TSAL has been eliminated.

TS(Tractive System)DIKEEE R T TS Status-Indicator (FREUFFFNZFND FHILEFE 800mm2 LLE) M
BINEMN =, EV5.11

TS Status—Indicator (each red and green luminous area is more than 800 mm2) to indicate TS status has
been added. EV.5.11

FTINAADBIHLEEMNZLE 4 oF- Device names have been changed.

AMS>BMS (Battery Management System EV.7.3, AIR>IR(Isolation Relays) EV.5.4, HYD>MSD(Manual Service
Disconnect) EV.5.5

T)F—IT2 2D IREFCBIZIEK. AVN—BEEDT4—R /NI WEEL D=, EV.5.6.2
Inverter voltage must be feedbacked for closing the second IR in precharge. EV.5.6.2

ACC(Accumulator Container)D7/\—X51) KD EL{FIF1Z[& Positive Locking Mechanism AL E(Z7E>T=
F.10.2.6

Covers and Lids of ACC must include Positive Locking Mechanisms. F.10.2.6

3. EVO—IUIL—)LD#EERA Additional explanation of the Local Rules for EV class

(1) J2025-T-04 RF¥+w4—>—)LK Scatter Shield T.5.3.2 e
HET %= X7 FEIZAFBOMIHLTIE, RFrys—y—ILK 3
FTETHD, — - {.__;.[Tm
Scatter shields are NOT required for apertures oriented in the Z=¢ X-Z 0 0 Motor shaft
plane in the right figure. @
YZYH

(2) J2025-EV-02 T H—ArA—A—FT—A% > 0O—K Energy Meter(EM) Data download EV.3.4.2
Energy Meter Data M4 7 O—K(ZRJL T, Formula SAE® rules TlXF—LMNFHoO—KF5IEELT
LB, RERBYIEESNIIGIITAH IO vILN A o0 0—R$ 5, EV.324
8. Energy Meter BEDIBERIZIZDRETHARIZEELEH TEREHT 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.3.2.4
The information related to Energy Meter is summarized in this Design Guide.

(3) J2025-EV-03 TS ORI ZIZEH T A%EF] Relaxation of Tractive System connectors EV.5.9, IN.4.7.1
A3—0OYIDEN TS ARVZXEV BERTARIIFHH SN EFRHIRIZHFRISNS,

TS connectors without interlocks are acceptable if the connectors are sealed during EV Inspection.

(4) J2025-EV-04 KB/ NRDRILINESEICEES 5485 EV.6.4.3
Relaxation of Requirement for Bolted Electrical Connections to Use a Positive Locking feature EV.6.4.3
C BEITROTAIT AV T IR+ R IHHREINTES T . FEGLES-FHHLH o1, MfETEREIE
BBNEEDAEST ., MLIICKDRLEENSD+ALBEENEETHD,
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—hALIL—ILEERT HI5AIZIE. EV ERTIXU T OLERERKZET 5,

@ FEEERISEHRILM A XZE T MLIDRESA TS E

@ EROMERICHITHEEL, FERRERSATSILE

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.

- {E%5288 Y > 7 )L Example of Operation Record
TSHEhSERT /ff:ww:rx #ﬁzﬁwvﬁ By Date, {F3£3 Operated by

E’iFnaétening Size of Bolts Tﬁ.{lugn%e

Segment1+ M6 5.2

Segment2+[ M6 5.2

Segment3+| M6 5.2

sREE

Setting for torque

(5) J2025-EV-05 #ftiZEEREMD#EFN Relaxation of insulation distance EV.6.5.7
A bHTS(=FThTS. FTRT7AYL—E—) X DCDC AV /N—RBEEDTINA REERIZTEE LA
WBIEED . TNOT/NAXNEBD TS—GLV FDERICEAL TOR—ALIL—ILTHD,
TNARBED TS & GLV BOMEM TS EREFIFRBABEELYETNIE. T/3A AR EREEDHE
BRI ELR,
This local rule applies to the distance between TS and GLV inside devices such as photocouplers (=
optocouplers, optoisolators) and DC-DC converters when such devices are mounted on printed circuit
boards.
If Asteng=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.

(6) J2025-EV-06 “#E#AEF|/ Ny T)RILIZH TR BERREZHDIEM EV.6.6.3
Relaxation of Requirement for the Overcurrent Protection “in the multiple parallel battery cells”
BEOELALIEGE SN T AVMIBENTIE, ZOFTI1 I ORILIZTRTOERD RN FEH
TEIERINDG T AV (AR D) ITHLTIDDOBERRET NAREFZBELTEHLLY,
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.6.6.3|C % Example of EV.6.6.3 a— j])b)b-)bﬁﬁﬁﬁll Example of applying Local Rule
Bz bt a— X TRE ?”\‘(U)Emm‘)#ﬁl LILANBEHET, EIlcE S TEUBLL
Fuse protects cells and wireharnesses for each strlng All current is considered to flow to only one side of the cel.
More severe current conditions for the cells.

(7) J2025-EV-13 L TA-by-R54T %K Ready-To-Drive-Sound £4-9:5 EV.9.6
Ready-To—Drive (RTD)—-Sound and Ready—To—Drive Indicator
RTD Ao —3—(3ihZEET S RTD YOV RIEEREICF— LD FREZTROTELY,
RTD indicator must be installed, although RTD sound may be installed by the team.



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

4.1.1 Tractive System enclosure and protection
LUTOEHIZEFET HZE, See information below.

TS T4 B—T+4— TS enclosure
E—RF—N\VDUTEREISO Y—UA &"High Voltage"& TN ILRIRT HTE: EV.AI.T
Must be labeled with ISO trianglesA and “High Voltage”: EV.4.9.1

- BEEHDESIZIET7T—XTSHIE Must be grounded if conductive: EV4.9.2

TS EBEDRFEH/\— TS voltage protection
- TS JEBEICIE. B 6mm-KE 100mm DT O—THITHL THRELEGH . HLUIHN—TESZL:
EV.6.1.1, EV.6.1.2
TS voltage must be protect by a solid insulating material or cover
from a 100 mm long, 6mm diameter test probe: EV.6.1.1, EV.6.1.2

£ ARIIOEBIESEC T EER) W= e

*-GAP

Gaps in terminal and connectors must be covered in the right.
TEEERDIREIL IP65 HELE, IP65 is recommended for TS protection: EV.6.1.3
. /i—l.s MOKE=FEFYNSDIREET HZE Protection against moisture, rain or puddles: EV.6.1.3
- AL bHEM T OEEISELEENRETHEEE 90°CTHAI L EV6.2.1
The insulation used must be of a temperature suitable for the area or at least 90° C: EV.6.2.1
L FTUOBEFEMTE, EEELTROLONAL: EV.6.22
FAEIZHE LU - M52 E D $H 5D Nomex®R—/N—PULHEF1— I (i ZELTHFE>TERLY,
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.

NSOTATRATLERE Tractive System Components: F.11.1.3

- O—)LA—N\—TAaF523> T _AO0—TRIZHAHTE Must be within the Rollover Protection Envelop
- AVR—RIYTOTH 30 %= & Must meet Components Protection

« TS \—A¥, MSD M/\K LAY Rollover Protection Envelop MbIdA LTV =EHETRIZRT

MSD handles or TS harnesses was NOT within the Rollover Protection Envelope in the figure below.

[_J MSD plug m
[/

TS wiring Rollover Protection Envelope must be L
considered position in three dimensions.
The MSD seems to be inside of it

in the top view, but was actually outside.

TS enclosure RIZ TS & GLV W& ET BHI5E(ZIE: EV.6.55

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

- THET. M D UL BEMEHLEE 00°CLULEDTEEEFL DIMfF/ N\ T THYSZE
Be separated by insulating barriers made of moisture resident and UL recognized or equivalent material
rated =90°C

- ZEFEIEERE. R EEEREIL UL1741 fEEZHRDIE
COREREIE TS & GLV BHRMAEAS. ACC RD+t)LE ACC DEREETE. KE. EHE)EDMICERHLN
%
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 ACC structure

(walls, floors and covers, etc.)




4.1. 2 Tractive System Wiring

4.1.

- BIRREICEMEEREER- (BB EREEDOT—F U TILUIENODARYIHFHERTESR

BRRNVHSHIL EV.6.3.2
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

- BI0ERY D IRENC LD D H EFTRHDEENSRESNTLEL BESIFTEWGAFIZHE L

EV.6.3.3
Wiring must be protected from tension. loosing, due to vibration or damage during driving or must be

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

- 200 N D ATHLH—D LK

TS ToHa—Sy—O4MAlIZ8 3 Tractive system wiring EV.6.3.4
Tractive system wiring outside of TS enclosure must: EV.6.3.4

CFALUTBOIAVDIRNTEDLONSD . FIEA LD BDO LIV EEIN-O— LR —TILTHS

Z&

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

- AVDYMEITRO LS %GB DEET

RIS Fa—TPRAV aFa—TDESHET—TIUDBHTE5F1—TIEEDHLNLLY,
Conduit is defined as shown below. Tubing with exposed cables such as mesh tubing or spiral wrapping is
NOT acceptable.

[CRIBLGMASES. BIESh TSI E

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

3TS & GLV B’ FT S T REMR Printed circuit board with both TS and GLV together

- TUDREREIZ, EQEREMNTS"EGLV ' HDO M ERTRTHZE, EV.6.56
Be marked on the board which areas are “TS” and “GLV” EV.6.5.6

- DC-DC av/\—Aa=yMIIXIFAEE® TS-GLV EVERMAEVNE DN H 5. B iE

- TS £ GLV I2H T #EF MR E IR . ZRBERDII TRIDLIICEZRSND EV6.56

Definition of Spacing (Over the surface, Thought the air) between TS and GLV is in below fig. EV.5.6.5
Spacing Through (Thru) Air
Shortest length through the air

|=I_|=|__I’|_|‘|—

ETEDMRIZIFTAT

Spacing Over Surface
Shortest length along the surface

PCB base Wiring Wiring

R4 MEDEREEID DL,
Some DC-DC converter units have small pin spacing between TS and GLV on the PCB. When selecting

components, ensure appropriate spacing between soldering points.

- BERICRYYNER(TAHENHEERMEEEES
Making holes extends Spacing Over Surface

Terminal
-GLV

Terminal
-TS

\

Opto-isolator

Y
Crrees Boara

Hole Longer Spacing

AZN—HFILEREICESFFURFERYRRIZE

Remaining lands on the PCB must be removed.

8. O

£ Ll SEED &
o
%3
€
o

N Removed

ZI—iR—ILEARDIS S
ZI—ik—ILADEATEZERY BR<
In case of through-hole boards,
remove the copper foil

in the through-hole.




4.1.

4 TSMP - Tractive System Measuring Points

- TSMP [FTELZLTHITONSFEEERD/ NI T TEHON TSI E: EV.58.1
TSMPs must be covered by non—conductive housing that can be opened without tools: EV.5.8.1
TSMP BR$R(X TS O—ERTdHH TSMP wiring is part of Tractive system

- BRI EBEBHOALUCBEOIVIUYNTEDONASD, FEE SN —IILFREOF LD
DI—IRT—T I THDHE: 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 OE@E (. BEGIEGMHF[EH/\—TRET 5L EV6.1.1,EV.6.1.2

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

S
TS termlnals

GND

Example of TSMP housings Back side of TSMPs must be protected

- TSMP [EEFRHIREHIZKY ., BREFOBERN-RETHLEVSE4
TMSP must be protected with current limiting resistors: EV.5.8.4

- BV BEREFICHITAERGIRESL. BRI OEMEZTILFA—F—TEEBIE TESIE, HV+E HV-
BDRRDIENEEHETEAEIL, 2 THRTDIFERIIZEOHLNLL EV.884 c.

When measuring the current limiting resistance during EV Inspections, the individual resistance values

must be measured directly with a

\/
1@
multimeter. Accumulator [ g Inverter

. Container
The method of measuring the sum of the

A 4

resistances between HV+ and HV- together

and dividing by 2 is NOT acceptable.EV.8.8.4 e
c. 03

BICAEFIEDOHEZEITS,

An example of the measurement procedure

(D) “TSMP+ ~ TSMP-=0V" must be checked
® Pull out ACC connectors
is shown on the right figure @ Measure each TSMP resistance directly by multimeter
© TSMP ADEMRIZIFE2—X7EEDBEFRIRE ;’%%’&.&Hm\_t EV5.8.5

Any TSMP must NOT contain additional Overcurrent protection: EV5.8.5
* Charger @ TSMP {REEEHEIX EV584 ICEDHONIELYEREVLDTHNITRL

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

C RIFA—E—IT LB BERIE CHERBIERE I DEBIERAEICEIREFVIHFETO—TEES

& INA4A -
Probes with protective tips must be used for )
voltage measurement with multimeter and  wi i -

ith Protected probe tips

insulation measurement with an insulation tester: IN.4.1

4.2

:Accumulator Container (ACC)

-+ ACC [FRR T 5 EALIC, EmASEYSNLAIREE T HTE: EV432 EV.A33
The ACC must be removable from the vehicle without disassembly.: EV-432 EV.4.3.3
- FAOEIEHERNREL, T4V —N\—RRAPAEBZEOROSO AKX
(AR 10mm ETET H: EV.A34, F1042, F1044 "
TS aRH%%> MSD BY 151 DA EIEAMKOERE 10mm (2 Not Round




FRio7ily,
Halls and openings must be minimal and their shape must be round and should be maximum 10 mm
diameter: EV.4.34, F.104.2, F104.4
TS connector or MSD mounting holes are not limited to circular shape or 10 mm diameter.

- F—LB . —F1\— 100mmllig ISO ¥—%7. [ Always Energized]High Voltage|. ESO BEEHE LS
NI)LFEKRT S EVA38 EV.1154
Name of Team, Car Number, ISO trianglesA (with width 100 mm), [Always Energized ] High Voltage Jand
ESO telephone number must be labeled: EV.4.3.8, EV.11.5.4

Voltage Indicator

- TS ARVAEEIRT HBICIERZASMEICH AL EVET4
Be clearly visible when connecting/disconnecting ACC TS connectors: EV.5.7.4

- BERETRAGWERICHET HI58IZE. (LEZERT CADLUA) VT R(BETHRATES) &
RAEJT S,
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.

- B (7FaY) ORILEA—EZ—FRALTEHELL EVST4 a
A pointer—type (analog) voltmeter may be used: EV.5.7.4 a.

- IHigh Voltage Present |&IT{EIZS )RR Be labeled “High Voltage Present” nearby: EV.5.7.4 b.

AT F VAT 5% Maintenance plugs

C AVTFORTSTERSTATAVIRFEDT AR THY . J AU MEZ (BERHIZHDYEMID) H
B TESLSITTHI L EV.532
The maintenance plugs are a device with a positive lock and shall be able to separate (electrically and
physically) between segments: EV.5.3.2

CAVTFUR- 757(3:‘&7)“/ D ﬁﬁ*ﬁ%ﬁ%ﬁ?é%o) Maintenance plug & Optional
THHIE EVSIN b HERELS LT AV MTREWNMES
21X AT F R TSTIZKBRENEEREET S,
The separation must affect the two poles of the Segment:
EV.5.3.1 b. If the destination of the connection from the
pole is NOT a segment, the separation by maintenance

Segment1
Segment2
Segment3
Segment4

plug is optional.
CAUTFUR-TISTEMEISRERLGVMEEETHIEEVE32c

N—FR%E 1 BRLMNENEWRSET S, ARV FCH LT —BLE TREREBCHENEZOND

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

4.3 TS BHE TS related issues

MSD Manual Service Disconnect MSD
- MRS 350mm LLEDIFFRICHEZE EV BERTIEE RO MRFE AT
T TR CTEmSZatfld 5 EVS5.T
More than 350 mm from the ground. In EV Inspection, the height is
measured at the visible lower end of MSD component EV.5.5.1 >350 >350

Enclosure
? j

Enclosure

TS

Ground Level



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

- HVD Z3RWVTWBREIEA S —TS7 AL, K PTIDBAEANEADREEMLLLTHIL, BRI/
BB EENTI—EBEHERTLIOT, RAITESHIENEFELL EV.11.32, EV554
When unplugging the HVD, a dummy plug should be inserted to prevent
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.5.54

- MSDIZIZXIG#Z service plug 200A, EAEEH EM30OMSD % & %EIR
fRELTHLL
Yazaki Corporation service plug 200A or Hirose Electric EM30MSD may be selected.

FE/DHMIZ Isolation of the Charger
ﬁ 525X AC ANEDC B AZHILNZYI#EZ T HIE, EVB21 ANy IR TSEGLY &
BRMICIEZL. ERIESZEHMSK (U R) PRZEN (TAMTII) BERETIEREADI LD,
The Charger must be galvanically isolated (AC) input to (DC) output. EV.8.2.1
Galvanic isolation electrically isolates TS and GLV and transmits electrical signals by electromagnetic (via
transformer), optical (via optoisolator), or other means.
- REFOBBZLRREIDLEELUT D51 DTHAHIE EVB2T
@ CE MBI EHBOEBREEM LT IERRAKRZTE-I L,
@ HEAOTPREBRELREDA—D—IETURIZKY BRI R TR TESHLE
@ F—LHHEFIEMA TRAELEGEREALTLE 500 Q/V ELE Zilif-9 &
The charger must meet at least one of the following, as isolation: EV.8.2.1
(1 Meet international standards that require isolation of the equipment, such as CE standards.
(@ The charger must have isolation performance shown by manufacturer’s evidence, such as catalogs
and specifications.

(@ Each isolation resistance value measured by the team with an isolation resistance meter must meet
or exceed 500 Q /V.

LEODHAETEITRORAITRETSHIE

Accumulator

In the method described in 3 above, he points in the table A - -1

below must be measured. AC Charger 1 !

power 1 |

Measurement point | ==

ol

AC input to DC output side (A-C, A-D, B-C, B-D) @ LT

AC Input to Charger housing (A-E, B-E) : :

DC output to Charger housing (C-E, D-E) _;_ - _31___ -
E

4.4 vy Y EERE Shutdown Circuit and Related issue

Ready to Move Light

- Ready to Move Light DEIRIE GLV P R TLMNSERMEIEINSILEV.5.104
Be powered by the GLV system:. EV.5.10.4

- Ready to Move Light D fiBEIEDH|FEICALYS ACC 4MAID TS EXICRETAEE L. @LIitEE
9L T Ready to Move Light EEIZAFALTRLY
The signal related to the TS voltage outside ACC, 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.

Discharge circuit
- Discharge EIREDHIE L. MSD ZHWTHLHFREEIBIVTUOHERETESIMEICRET HIL:
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.




.0 O - =
i g7 (T B T
o o = T = T
ACC e Inverter Inverter
MSDT_] TSMP MSD?
- Ea—X(EF SIS NOT be fused: EV.5.6.3 c. GLVMS & other shutdown ftems
- Discharge Relay & v ybE OV RIBERFT IR VFEIEINR TSMS
FLOEV.7.93 blFBEREINELY, TSMS D TRICTA AFY— EIER
NEELTHRL, (AX) g*ontm"er

The Discharge Relay is not a switch that opens and closes the
shutdown circuit; therefore, EV.7.9.3b does not apply. The
discharge circuit downstream of the TSMS is acceptable. Refer to

Discharge
A
U

right figure.

TS Status—Indicator (Red and Green lights)
- Rollover Protection Envelope RN T#HAHZ&: F.1.13
Be inside the Rollover Protection Envelope: F.1.13
- B TIL LED Tapes A EF S RIIZEE N TH D,
In the right figure, LED Tapes are partially out of the area.

- Uy Ay FRA2 Shutdown Button
BRUVRIVEERIDLSGLDERT
The international electrical symbol is the right figure or similar image.
- aAYIEYR I yRE I RAY Shutdown button in the cockpit
NURIVICEEINTOAIE, EDDRIERMYFOA O —E— vy F OV - RAVERTTY)
VU OEIZH->TIF LA, TRICHIZERY: EV.7.10
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. Refer to the

figure on the below: EV.7.10

10 mm

IR

APPS (Accelerator Pedal Position Sensor)

- ENEND APPS (FEIRIR. GND R, EEMREMIL THFOTLVHIE: T422
Each APPS must have independent power, GND and signal lines: T.4.2.2

CENEND APPS [X, LITD 2 DD56WVFNAERA ., EV BERFFICF IV TEDIE: T427
O ARV FEIRTETHEEZER TES. YA LATEEABIE ORI 4
@ & APPS DIESZEUIYBT CENTES. AVTAVTUYBRATRELRTIL—IT7 O MRYI 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-An inline switchable breakout box available that allows disconnection of each APPS signal.

- BED EV BERTEREEN, F—LA APPS DaARIAEIRWNECH, BR E—42—H1EELSME
RFELT-,
BHERAREFICIL. APPS OEREILEHATICENMEZHERL. TORICER THELHER T S,

During the past EV Inspection, there was a dangerous case. After a team disconnected the APPS

Indicator

Cockpit
Shutdown button

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)

* ACCHIZ IMD ZEREL .. Bl THORELRERDRFEZWMAERLTELLL,
HLME, FERFICH IMD ZHREL THIRITERLTHELY: EV.8.4T
IMD may be installed in the Accumulator Container to monitor both vehicle and charging leakage together
IMD may also be installed on the charger and monitored separately: EV.8.4.1

- EV BERRIZEULT.IMD @ GND TA Y —# MmN RUNT KOERENERTH5ENHDH. BE
[TEATIANV—/N\—FRREEETHIL 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.

TSMS

AT ION BT T INMIEEREEE EV.793e
Ayy7okEld. BREEMTAILET, BRMGESZMENICIHLETEHI L,
BT TIREIF BBENMEATRETHAILERT EE4J2HEALT. BENGEBZHEEMICHLET
HTET,
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.

- BV ERTHRBEENEDLSICHERMORELTLEINEHRET S
FETHS: EV.11.3.1
f51: TSMS DF—ZHHETr—XTEEL.ESO IFZDREREFTS
f5]2: TSMS ZD+£DIZAYI T 5 (ARSER)
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 at right).

By O EIEDOEIE Charging Shutdown Circuit Operation
C THRALL—EDTRTO REZFACEHIC, TEZRE OFF [TFHTLEV842a c
All IRs of ACC must be opened and the charger must be turned off: EV.8.4.2 a. c.
- REVYYNM DU EEA open LTz TS EBEIX 5 FLIRIC LV [THEHZE EV.8A42
TS EELHEDAIFEEIL ESF 1 EV ERETHASNDIIGENH D,
The voltage in the Tractive System must be Low Voltage in five seconds or less EV.8.4.2

TS voltage and other measurements may be checked at ESF, vehicle inspection, etc.

4.5

GLV items

?ﬁ#ﬁ/ ST (BE/SYTY)) Auxiliary battery (LV 7397 1))

- BERARERFE, LLORKRERUTTHESHITHIL: TI.2.2
Overcurrent protection operates and trips at or below the specified maximum discharge current of the
cell: T9.2.2
B —XFE-ITBERIRE--"HSHE Refer “Fusing or overcurrent protection device” below.

- HBIXEEEMDHN—THBTHE T923

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




4. 6 Other items

Wiring

c ETPRICEROHIB TRV T HEAMN LY,
BRIFOVOVINCREL. EMIL—LICEE TSI LEH#ET
éo

Many vehicles retire due to ground fault of electric wiring while

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

Ea—XFE=LA @.uu.ﬁé%? Fusing or overcurrent protection device
+ Discharge [E#&. TSMP [Z[EZEa—XZ 1t T#H5: EV.56.3 ¢, EV5.85
Discharge Circuits, TSMP must not be fused: EV.5.6.3 c., EV5.8.5

- BIR(ERDODERBEH/NSEY M OEERERD 150mm FBZHIEEIZIFE1—X%E%(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.

- Ea—RIEERETFEIT/INMATHD,

“HFICHY DA EA—X(TERFUEEELRETETEIVI—DUEFHRTHIL, EV66.2D.
GLV IZERASNAE1—XDERERIL. BRASRIZE>THEONL O, EREREROFE D UTZE
HETD
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.
The recommended fuse rating used in the GLV system is less than half the wire rating because the wires

are used in bundles.

fE#h - 7—X Grounding

- BREFHDHIZ. TS &S 100mm LINDEESERITT—RXTHE, EV.ET
EV BERREFIZIESVA —LA—F—TERZBIET H: EV.6.7.2
To prevent the risk of electric shock, conductive components 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

* GLVMP Do v L —(FIEHANETE D KIARLVEHR (Fl AWG16, 14 LLE) ZFESERLY,

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

« CFRP ZEDAVKRIYMNRTAIIRTARADTILINZHALATHEITHESH TS GND BIERAU M EEE
(FTHEL, EIEZTIF57=0IC CFRP L& BAVV 1 DBRBHENDEITLEDIGENH D,
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.

- BEMHHROBEMBEROBETIE. F—LIXBERIU N EHONLHRDHDIE, BHIICF—LTH
ELTHLILEHET D,

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

CUTOBEBZBEE. FZAN—~DERERRAICAT—F I+ EOEMEFERALTRL . A6,
DM E vy DT DETLN,
@ ERDBERVATLNSHILE-EREEALTNASIL
Q@ HEmHEHIATLNSHIVESNTNSIE
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




Voltage for precharge EV.5.6.2

- TUF—TUICHVWSBEX. 12/ —43h5 CAN ETHASNSERRBHREAVTERLY,
The voltage for pre—charge detection can be the voltage information output from the inverter via CAN or
other means.

5. TFIJ—X—%— Energy Meter
5.1 —f%Z8IE Overall
5.1.1 ARETERI DTS I—X—4—(EM) Energy Meter (EM) used in this competition

5.1.

ARETHERATHLTFT—A—4—(L[FSE2016 Energy Meter | TH S,
The energy meter used in this competition is the FSE2016 Energy Meter.
C IF VAR THEEBICIVKRESHREPICERIND,

The Energy Meter will be distributed by the Competition Organizer during the competition.
C ITFO—A—E—DERA. RIAOFMICELTIE. KNI TVvIESETDHILE,

Refer to the Team Handbook for details on the distribution and return of the Energy Meter.
C IFO— AR T A-ODERAORI AL FETF— LN ERT HIE,

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

LUTODEHRESEITHIE, Refer to the following information.
+ Appendix 1 FSG Energy Meter Specification
Appendix 1 FSG Energy Meter Specification
< ARVADERRE (QARYFA—D—D website hr o AF A HE)
Connector specifications (available from the connector manufacturer's website)
- BjE TEM(ZFo—A—2—) DEY{FIF] (https://youtu.be/fO0TDZrsa5xg)
Movie “The tutorial about Energy Meter (EM) Installation” (https://youtu.be/8ajtJ_dw—3c)
© TFP—A—B—MD3D-CAD T—%(FSG website 1> A FAJHE)
Energy meter 3D-CAD data (available from FSG website)

2 ETT—YDEEERKE Y I O—R Recording and downloading of driving data

BMBEROETT —FETFO—A—F—IREIN. TOT—RI Wi-Fi BIETHF vrA—kEhd,

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

driving.

C ITFO—A—E—(F LV EREHY AHDIKREEICK- T, [F—ARREE—RIETW-FiBIEE—FIZEE
BIZUIVEZ S, CIR CIf
The Energy Meter automatically switches EM
between “data recording mode” and “Wi—Fi LV power  |OFF OFF
communication mode” depending on the LV On
power and HV input conditions. EM .

EAT—ARBEICRALSNSES, EFF I |9 LFF
_go)k%b*?ﬁﬂj(iéﬁab—c*&b*l'6ﬂ Wii—Fi enakle anakle
BetEh DD, EV.3.4.2 EV.343.D.13.26 communi—

Since the driving data are used for judgement, :nfclien dizable ™ dls;ub\fnload available/
missing or non—submission of driving data may arable
be treated as a violation. EV.3.4.2, EV.3.4.3, Dataloging
D.1326 rmocle dizahle disahle
e 1 logging svailable

C EBITTREAT4OXIVIKVIEE SIS
FICHA I A—REND, TOFMICELTIE. KENRTVIESETHILEEV.324
The driving data will be downloaded by the official at designated area. For details, refer to the Team
Handbook. EV.3.2.4



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

5. 2 BBYRIE COIFEEIE Notes on Mechanical Aspects
5.2.1#tZ Summary

S EESEFE % H < Prevent HV exposure
L .33& %5 < Prevent water splashing
R %8R L 72 Uy Not block Wi-Fi signals

Fv MMIEEERACEFBRIR, BTIEF-LHNERFET S
Nuts can be prepared by Competition Organizer,
terminals must be provided by team. (ﬁg )
BEAIEDF v hEIE Don't use 'Locking Nuts’ x =/
=EFHS  Fasten with hands at first

1T kL2 EE Attention to the tightening torque (10Nm)

F—LhH ARy 2 EE % XEfE Team provides connectors and pins
BUIERE  Appropriate wire gauge (AWG18-22) /

& x ZIU}

ATk JL 2 EE Attention to the tightening torque (0.6Nm)
HARAXT1ERX Making with HARAX

¥t ¥ -z thbed

Align the key with the keyway

RERHETORSLMEEZEE
Easily installed and removed at the competition
\ L ->hYEE Securely attached

/ 9
\ cEELTHBIGS

Tighten here

F—LPARY REE Y EERF
Team provides connectors and pins
WY RERE

Appropriate wire gauge (AWG16-28)

5.2.2 8%&t Design

C IO A—E—FRE RS TOREZEEBLTRYMFTHIE, 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

C IFO— AR —[EMBRCIRENCTH A D EIIL oMY ERTET D&,
The Energy Meter must be securely attached to withstand acceleration, deceleration and vibration.

C IFO— A THEREINAS BRSNS NREINLG L,
The HV part connected to the Energy Meter must not be exposed.

C IFO—A—E—LIEHKEETH L2 TFHO—A—F—ITKBEMDSEVSZATICERYFITHIE,
The Energy Meter is non—waterproof and must be installed in a location that is not exposed to water.

C IFO—A—E—IE Wi-Fi D EREZERLGVGATICERYF(F5H5I &,

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

5.2.3 E%&5EM Work and Operation

© HV-IRF DD FRILIIE, Appendix 1 DIERRIZRSI T, Ff- BEOFIFRILVIEMLIL O FEFIZK
YREER 9 S &, Tightening torque of HV-terminal must conform to the specifications in Appendix 1.
Ensure the tightening torque with a torque wrench, etc.

c F—LDEEIRIZKY HV-IFDORCIUAKIELI-C LA H D, /LU LD =H(Z, Ty D
HIRDIE. TETIIEF THEELTELL RO AN AEITLEFHERTHI L,
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 IFTO— AR ERICKIEENA TV HIWNERFRZEFERATSHIE RLILEHIESE 5T SHA1E
HF YR IFEALTIELIFAELY,
The nut supplied with the Energy Meter or its equivalent must be used. Do not use 'Locking Nuts’ that
could damage the threads.

: 9’-—A0)1’E¥EZ(‘J:U LV aARO8NBEELI=2ENH D, LV aARI2(F, ARIZDRTEFED BRI,
MEBEROF—NEOTNDILEHRTHIL, TDR., ARVILARTIIEL RO DE R DAHEEILT
wHHIE,

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.




3ESHAIEm TOEEEIE Notes on Electrical Aspects

5 3.1 *EEE Summary
{ 2TDIZ T4 TV AT LENHEMZ BB 3
I All Tractive System power flow through the Energy Meter :
I HVE 2—X%EAN3 BN 182 (AWG16-28) |
1 Insert the HV fuse Appropnate wire gauge |
| |
1 | AcC. — IR+ :
I _CTw‘io_ Ny I
| I fuse . |
! k ! 1
; T — IR- EM B '
| A ! HV- 1
| Inverter I
' 1923 MSD \ '
| — BEY) 755812 Appropriate wire gauge (AWG18-22) |
i [ ONO—@ HARAX T{EEL Making with HARAX |
: =Gy GLVMS LVtz—X’&)\ﬂé :
: Insert the LV fuse
L (=) Bty pygaq |
| e GLVMSTEMZON/OFFTZ % 1
| Can be turned EM on / off by GLVMS 1
N Tl e g e e ieni e giicnar s doiie oiu e g s e il e oo nosn oo 7
EMDZERKEIRKIZCDWTESFT/RY Z & The EM connection circuit shall be shown in ESF.
5.3.2 £%&t Design

- ARTEADEVERE (X Appendix 1 IZHES &,

Refer to Appendix 1 for connector pin layout.

C ARV ZITEYGERE I A—H—DERZIHSTE,

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

C BTCOMITATVARATLEANTFO—A—5—%RiBT H_&, EV.323

All tractive system power must pass through the Energy Meter. EV.3.2.3

- TF P —A—A—[Z Tractive System @) ON/OFF [ZE84 59 . GLVMS T ON/OFF TEAZ &,

TS-ON DEIE Wi-Fi BIETER NI EITEET BT,

- The Energy Meter can be turned ON/OFF by GLVMS regardless of “TS=ON” or “TS=0OFF”.

Note that Wi—Fi communication is not possible during “TS=ON".

- WEIZIGLT HV+E LV IC@EYIEA—XEANDBTE,

HV+ and LV must be properly fused if necessary.

5.3.3

{EZ &38R work and operation

© LV ARVATEBEIERED HARAX AL TL S, HARAX DEXITEE DRV MEXLLC(ER
518 BikEHAZE LT LGRATIERT 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 EB}R EV Inspection

C IFO—A—E—FRYMITTIC EV BR(EV) ERITHGEE(E, THO—A—2—ICBYFT5 2 RD

HV-IfF & /A R/N—POEBRTERLTHLZE,
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.

© EVERBICIFO—A—2—DORYFMFTREEEDDINENELDLOND,




ZOFHAFEF. N EREICLLHBERER. 2) EEHEDR OLWIThhTHAIL,

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.

Bt/ A XIZFd DERZEIE Precautions against electromagnetic noise

5. 5. 1 #Z Summary

EM/HV+
Lo CIR- ﬁ A~ Motor
B/ A ZDGEEEH oI, é

EMDOLVaORZ ZFEEIZT7 74 baT7E2ANS MSD
Insert the ferrite core near the LV connector to
prevent electromagnetic noise propagation.

EM/LV Inverter

Electromagnetic
Noise

5.5.

%5t Design

BRGEH/ A G|, THO—A—2—DRBRIEPLREBFIROREELY . HLITFO—A—2—D
T—ANRBEEINTVEWNEEERFTILT1EF(T5H, EV.34.2 D.1334

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 ITF A B—ADBH/ ARG BENDOFRELT, TFO—A—4—0 LV(H)&E LV(GND)/N—F R

ZIITARATICE T CENENTHS. CNIEBH /A XELTFHO—A—3—DHFIHERDOFHITHE
TEHENLTHD,

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.

- DITARATIE LV aRIEM5 100 mm LIRIZHRETHENLEFELL TOEILBMBICAR—REHE

RI BT,
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.

- 7S PAT DERERVREIZES LV IRV EIDBEEN LT 516, 725/ M a7 2@ 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.

- —fBIC. 7ISARATDAUE—FORE N—RADEZTHOD 2 FIZHHILTEMNT S, LHL. BET

FIEERBEOMHEETE5 ISR ARESELH S,
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 AD 7S5/ a7 ELT AL T4 BRE-3721. £-XRIEMHEEREHET S, /IN\—RADE—




L 34— FHRTD,

SEHA (L . https://www.techno—kitagawa.com/product/emc-list/emc filters/non-split-type/BRE-A %%
BIHIL,

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—LIZTDEBRE-3721 754,37 1 AR EEFICIVESING MEISKELT, F—LAIKT
FTO—A—2—E5RFICRLEHSIL,

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.

6. cHETRERE Revision History

2024.12.26 Version 1 Original version

2024.02.21 Version 2 - 3—(1) Scatter Shield: $252ETIE Correction of typos

- 3—(7) Multiple parallel battery cells: EREEETIE Correction of typos
+ 4.4 Charging Shutdown: TS voltage measurement added

+ 5.1.2 Recording:--of data: IMZLE X Timing figure replaced

- 5.3 “Notes on Electromagnetic noises” added

© 6 TEEFANILEN English title added

2025.04.01 Version 3 © 3(5) TNARADMEZIEEICBEIL T, FIXXDIRITEMFELT =

Filled in missing Japanese text regarding device isolation distances.
© 42 JL—ILEBDIREEETIE Correction of typos of the SAE Rules
- 46 TYF—UBEDEERELT Voltage for precharge, EV.5.6.2
- 55 BH/AXITHT HFEFEEHMRITEMLE:

“Precautions against electromagnetic noise“ was added



https://www.techno-kitagawa.com/product/emc-list/emc_filters/non-split-type/BRE-A
https://www.techno-kitagawa.com/product/emc-list/emc_filters/non-split-type/BRE-A

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&lmportant 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 +600V
Maximum Voltage (2s) +1000V
Sensing Principle High-Precision Voltage Divider
Error +0.1%
Offset +50mV
Resolution 20mV

Table 4: Current Sensing

Continuous Current +600A
Peak Current (1s) +1500A
Sensing Principle High-Precision Power Shunt
Shunt Resistance 50pOhm
Error (up to 300A) +0.1%
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 480qgr
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
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Figure 2: Energy Meter Top View (all dimensions in mm)
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Figure 3: Energy Meter Side View (all dimensions in mm)
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Figure 4: Example Data recorded during FSE2010
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Changeloq:

v1.2:
Updated for FSE2016

v1.1:
HV+ Vehicle Side and Energy Meter Side connectors were mixed up, how correct

v1.0:
Initial release
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