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ART. 1

Viz, jehoZ konstrukce by mohla pfedstavovat nebezpeci, mize byt
sportovnimi komisafi nepfijat/vyloucen.

ART. 2

Pokud je néjaké zatizeni volitelné, musi byt namontovano v souladu

s predpisy.
Kamery pfi rally:

Pokud chce soutéZici ve voze pouzit kamery, musi jejich instalace

A car, the construction of which is deemed to be dangerous, may be
excluded by the Stewards of the competition.

If a device is optional, it must be fitted in a way that complies with
regulations.

Cameras in Rallies:

Should the competitor intend to use on-board cameras, their

splfiovat nasledujici podminky:

. Nesméji presahovat plochu karoserie.

. V prostoru pro posadku jsou zakazany (véetné upevnéni) mezi
svislou a pfi¢nou rovinou prochdzejici bodem palubni desky
nejvice vzadu a svislou a pfi¢nou rovinou prochazejici bodem
sedadel (opéradel) fidi¢e/spolujezdce nejvice vzadu.

. Upevnéni je mozné pouze pomoci Sroubl, kovové objimky se
Sroubem, rychloupinaci objimky, kovovych vloZzek (zakazano:
lepeni, oboustranna péska, lepici materidl, pfisavky atd.).

. Upevnéni musi byt schopna odolat zpomaleni minimalné 25 g.

. Musi byt instalované pred technickymi prejimkami.
. Kamera nesmi posadce branit ve vyhledu, ve vystupovani nebo
vyprostovani z vozidla v pfipadé nouze.

ART. 3 POTRUBI A CERPADLA

3.1 Ochrana

Palivové, olejové a brzdové potrubi musi byt chranéno zvendi pred
vSsemi moznostmi poskozeni (kameny, koroze, mechanicky lom atd.)
a zevnitf proti nebezpeci pozéru a poskozeni.

PouZiti:

Doporuceno pro skupinu N, pokud je zachovéna sériova montdaz
povinné pro vsechny skupiny, pokud neni zachovana sériovd montaz
nebo pokud potrubi prochazi uvniti vozidla a obloZeni, které ho
chréni, bylo odstranéno.

V pfipadé palivového potrubi musi byt elektricky spojeny kovové
Casti, které jsou izolovany od karosérie vozu nevodivymi dily / ¢astmi.

3.2 Specifikace a instalace

Povinné pouZiti, pokud neni zachovana sériova montaz.
Potrubi chladici kapaliny a mazaciho oleje musi byt vné prostoru pro

posadku.

Montéze palivového potrubi, potrubi mazaciho oleje a potrubi s

installation must comply with the following requirements:

e They must not protrude beyond the surface of the bodywork.

e In the cockpit, they (including their mountings) are forbidden
between the vertical transverse plane through the rearmost point
of the dashboard and the vertical transverse plane of the rearmost
point of the driver/co-driver’s seats.

e Mountings must only be done by screwing, metal screw clamp,
express clamp, metal inserts (Forbidden: bonding, double-sided
tape, adhesive material, suction devices, etc.).

e Mountings must be able to withstand a minimum deceleration of
25g.

e It must be installed before the scrutineering.

e The camera must not hinder the crew's visibility, exit or extrication
in case of emergency.

LINES AND PUMPS
Protection

Fuel, oil and brake lines must be protected externally against any risk
of deterioration (stones, corrosion, mechanical breakage, etc.) and
internally against all risks of fire and deterioration.

Application:

Optional for Group N if the series production fitting is retained.
Obligatory for all the Groups if the series production fitting is not
retained or if the lines pass inside the vehicle and their protective
covering has been removed.

In the case of fuel lines, the metal parts which are isolated from the
shell of the car by non-conducting parts must be connected to it
electrically.

Specifications and installation

Obligatory application if the series fitting is not retained.

Lines containing cooling water or lubricating oil must be outside the
cockpit.

The fittings of fuel lines, lubricating oil lines and of those containing

hydraulickou kapalinou pod tlakem musi byt vyrobeny v souladu s

hydraulic fluid under pressure must be manufactured according to

nasledujicimi specifikacemi:

e pokud je toto potrubi ohebné, musi mit Sroubovaci, zalisované
nebo samouzaviraci spojeni a vnéjsi opleteni, odolné viéi odfeni a
plamenu (nepodporuje hofeni);

minimalni tlak roztrzeni méreny pfi minimalni provozni teploté:

- 70 bar (1000 psi) 135 °C (250 °F) pro palivové potrubi (kromé
spojek ke vstfikovacim tryskam a chladic na zpétném okruhu do

nadrze).

- 70 bar (1000 psi) 232 °C (450 °F) pro potrubi mazaciho oleje
- 280 bar (4000 psi) 232 °C (450 °F) pro potrubi tlakové
hydraulické kapaliny.

the specifications below:

e When flexible, these lines must have threaded, crimped or self-
sealing connectors and an outer braid resistant to abrasion and
flame (do not sustain combustion)

e The minimum burst pressure measured at a minimum operating
temperature is of:

- 70 bars (1000 psi) 135°C (250°F) for the fuel lines (except the
connections to the injectors and the cooling radiator on the
circuit returning to the tank)

- 70 bars (1000 psi) 232°C (450°F) for the lubricating oil lines

- 280 bars (4000 psi) 232°C (450°F) for the lines containing
hydraulic fluid under pressure.
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3.3

3.4

ART. 4

ART. 5

ART. 6

Je-li tlak fungovéni hydraulického systému vyssi nez 140 bar
(2000 psi), tlak roztrzeni musi byt minimalné dvakrat vyssi.

Potrubi paliva a hydraulické kapaliny mGze vést prostorem pro
posadku, ale nesmi mit Zzadna spojeni (spoje) s vyjimkou pfedni a
zadni prepazky podle obr. 253-59 a 253-60, brzdového systému a
okruhu spojkové kapaliny.

Cloison
Bulkhead

Automatické uzavieni paliva

Doporuceno pro vSechny skupiny:

Palivové potrubi k (do) motoru musi byt vybaveno automatickym
uzaviracim ventilem, umisténym ptfimo na palivové nadrzi, ktery
automaticky uzavira veskeré palivové potrubi pod tlakem, pokud u
nékterého z potrubi palivového systému doslo k roztrzeni nebo tniku
paliva.

Povinné:

Vsechna palivova Cerpadla musi fungovat pouze tehdy, jestlize se
motor otadi, s vyjimkou rozjezdu.

Odvzdusnéni palivové nadrze

Odvzdusriovaci potrubi palivové nadrze az k ventilim popsanym
dale, musi mit stejné specifikace jako palivové potrubi (¢lanek 3.2) a
musi byt vybaveno systémem zahrnujicim nésledujici prvky:

e bezpecnostni ventil aktivovany gravitaéni silou

e odvétravaci ventil s plovdakem

e pretlakovy ventil, kalibrovany na maximalni tlak 200 mbar,
fungujici tehdy, kdyz je plovakovy ventil uzavien.

Pokud je vnitfni prdmér odvzdusiiovaciho potrubi palivové nadrze

vétsi nez 20 mm, musi byt namontovana zpétna klapka

homologovana FIA a definovana v ¢l. 253-14.2.

BEZPECNOST BRZDOVE SOUSTAVY A RiZENi

Brzdova soustava

Dvojity okruh, ovlddany jednim pedalem:

Stlacenim pedalu musi byt béZné ovladadna vSechna Ctyfi kola. V
pripadé uniku na jakémkoli misté potrubi nebo jakékoli poruchy v
brzdném systému musi pedal dal ovladat minimalné dvé kola.

PouZiti:
Pokud je systém montovan sériové, neni tfeba Zadnych zmén.

Rizeni
Systém zamykani volantu muze byt vyfazen z provozu.

Systém vyskového nastaveni volantu musi byt zablokovany a
nastavitelny pouze za pomoci naradi.

DODATECNA UCHYCENI

Nejméné dvé dodatecnd bezpecnostni uchyceni musi byt instalovana
na kazdé kapoté.
PUvodni zamky musi byt vyfazeny z ¢innosti nebo odstranény.

Pouziti:

Volitelné pro skupinu N, povinné pro ostatni skupiny.

Komponenty prevazené uvniti vozu (ndhradni kolo, skfifka s
naradim atd.) musi byt fadné upevnény.

BEZPECNOSTNi PASY

Doporucuje se pouziti ¢l. 253-6 platného od 1. 1. 2023 (viz posledni
strany).

If the operating pressure of the hydraulic system is greater than
140 bars (2000 psi), the burst pressure must be at least double
the operating pressure.
Lines containing fuel or hydraulic fluid may pass through the cockpit,
but without any connectors inside except on the front and rear
bulkheads according to Drawings 253-59 and 253-60, and on the
braking circuit and the clutch fluid circuit.
o Cloison m
Bulkhead
f— T

P J P )

253-60
Automatic fuel cut-off

Recommended for all Groups:

All fuel feed pipes going to the engine must be provided with
automatic cut-off valves located directly on the fuel tank which
automatically close all the fuel lines under pressure if one of these
lines in the fuel system is fractured or leaks.

Compulsory:
All the fuel pumps must only operate when the engine is running,
except during the starting process.

Fuel cell ventilation

The ventilation line of the fuel cell as far as the valves described

below must have the same specifications as those of the fuel lines

(Article 3.2) and must be fitted with a system complying with the

following conditions:

e Gravity activated roll-over valve

e Float chamber ventilation valve

o Blow-off valve with a maximum over pressure of 200 mbar,
working when the float chamber ventilation valve is closed.

If the internal diameter of the fuel tank breather venting tube is

greater than 20 mm, a non-return valve homologated by the FIA and

as defined in Article 253-14.2 must be fitted.

SAFETY OF BRAKING AND STEERING SYSTEMS

Braking

Double circuit operated by the same pedal:

The pedal must normally control all the wheels; in case of a leakage
at any point of the brake system pipes or of any kind of failure in the
brake transmission system, the pedal must still control at least two
wheels.

Application:

If this system is fitted in series production, no modifications are
necessary.

Steering

The locking system of the anti-theft steering lock may be rendered
inoperative.

The column adjusting system must be locked and must be operated
only with tools.

ADDITIONAL FASTENERS

At least two additional safety fasteners must be fitted for each of the
bonnet and boot lids.

The original locking mechanisms must be rendered inoperative or
removed.

Application:

Optional for Group N, obligatory for the other Groups.

Large objects carried on board the vehicle (such as the spare wheel,
toolkit, etc.) must be firmly fixed.

SAFETY HARNESSES

The use of Art. 253-6 applicable as from 01.01.2023 is recommended
(see last pages).
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6.1 Bezpecnostni pasy Safety harnesses
6.1.1 Pasy odpovidajici normé FIA 8853/98 Harnesses in compliance with FIA 8853/98 standard
Povinné az do 31. 12. 2022, pokud neni v ¢lanku 6.1.2 uvedeno jinak. Compulsory until 31.12.2022 unless otherwise stated in Article 6.1.2.
6.1.2 Pasy odpovidajici normé FIA 8853-2016 Harnesses in compliance with FIA 8853-2016 standard
Povinné pro nasledujici vozy: Compulsory for the following cars:
. WRC homologované od 1. 1. 2017 odpovidajici rozsifeni e World Rally Cars homologated as from 01.01.2017 in compliance
homologace 400/01 WRC a ¢l. 255A Ptilohy J 2021. with homologation extension 400/01 WRC and with Art. 255A of
2021 Appendix J.
. WRC homologované od 1. 1. 2015 odpovidajici rozsifeni e World Rally Cars homologated as from 01.01.2015 in compliance
homologace 300/01 WRC a ¢l. 255A pfilohy J 2016. with homologation extension 300/01 WRC and with Art. 255A of
2016 Appendix J.
. WRC homologované od 1. 1. 2014 odpovidajici rozsifeni e World Rally Cars homologated as from 01.01.2014 in compliance
homologace 200/01 WRC a €l. 255A pfilohy J 2016. with homologation extension 200/01 WRC and with Art. 255A of
2016 Appendix J.
. WRC homologované pred 31. 12. 2013 odpovidajici e World Rally Cars homologated before 31.12.2013 in compliance
rozsifeni homologace 100/01 KSR a jeho rozsiteni WR, a  with homologation extension 100/01 KSR as well as with its WR
¢l. 255A pfrilohy J 2013. extension, and with Art. 255A of 2013 Appendix J.
. Super 2000R podle ¢l. 255A prilohy J 2013. e Super 2000 (Rallies) cars in compliance with Art. 255A of 2013
Appendix J.
. Rally2 dle ¢l. 261 prilohy J. e Group Rally2 cars in compliance with Art. 261 of Appendix J.
. R-GT dle ¢l. 256 pfilohy J. e Group R-GT cars in compliance with Art. 256 of Appendix J.
Pro ostatni vozy: For other cars:
doporucené, povinné od 1. 1. 2023. Recommended, compulsory as from 01.01.2023.
6.1.3 Pasy pouZivané pro zavody na okruzich musi byt navic vybaveny Furthermore, the harnesses used in circuit races must be equipped
systémem rozepinani pomoci otaceci prezky. with turnbuckle release systems.
Pro rally musi byt trvale ve voze dva noZze na pdsy. Musi byt snadno For rallies, two belt cutters must be carried on board at all times.
dostupné pro jezdce a spolujezdce sedici ve svych sedadlech se They must be easily accessible for the driver and co-driver when
zapnutymi pasy. seated with their harnesses fastened.
Pro soutéZe zahrnujici prdjezd na oteviené silnici se doporucuje On the other hand, it is recommended that for competitions which
systém rozepinani tlacitkem. include public road sections, the harnesses be equipped with push
button release systems.
ASN mohou homologovat upeviiovaci body umisténé na The ASNs may homologate mounting points on the safety cage when
bezpecnostni kleci béhem jeji homologace pod podminkou, Ze jsou this cage is being homologated, on condition that they are tested.
otestované.
6.2 Instalace Installation
Je zakdzano ptipeviiovat bezpeénostni pasy k sedadlim nebo k jejich It is prohibited for the safety harnesses to be anchored to the seats
drzakam. or their supports.
Jeden bezpecnostni pas mUzZe byt instalovdn na upeviovacich A safety harness may be installed on the anchorage points of the
bodech sériového vozu. series car.
Doporucené geometrické umisténi upevriovacich bodl je uvedeno The recommended geometrical locations of the anchorage points
na obr. 253-61. are shown in Drawing 253-61.
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Ramenni pasy musi sméfovat dozadu smérem dol(i a nesmi byt In the downwards direction, the shoulder straps must be directed
namontovany tak, aby sviraly uUhel vétsi nez 45° vzhledem k towards the rear and must be installed in such a way that they do
vodorovné roviné, méreno v horni ¢asti opéradla a doporucuje se, not make an angle of more than 45° to the horizontal from the upper
aby nepresahly 10°. rim of the backrest, although it is recommended that this angle does
not exceed 10°.
Maximalni Uhly vzhledem k ose sedadla jsou 20° divergentni nebo The maximum angles in relation to the centreline of the seat are 20°
konvergentni (ramenni pasy se mohou kfizit symetricky vzhledem k divergent or convergent (the shoulder straps may be installed
podélné ose predniho sedadla). crosswise symmetrically about the centreline of the front seat).
Pokud je to mozné, mél by byt pouzit plvodni upeviiovaci bod, If possible, the anchorage a point originally mounted by the car
namontovany vyrobcem vozidla na sloupek C. manufacturer on the C-pillar must be used.
Upevriovaci body, které sviraji s vodorovnou rovinou vétsi Ghel, Anchorage points creating a higher angle to the horizontal must not
nesméji byt pouzity. be used.
V tomto ptipadé mohou byt ramenni pasy instalovany na Inthatcase, the shoulder straps may be installed on the rear seat lap
upevriovacich  bodech  bfiSnich  pdsi  zadnich  sedadel, strap anchorage points originally mounted by the car manufacturer.
namontovanych plvodné vyrobcem vozu.
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BfiSni a stehenni pasy nesméji prochazet nad stranami sedadla, ale
skrz sedadlo, tzn. tak, aby na co nejvétsi plose obepinaly panevni
krajinu.

Bfisni pasy musi byt umistény pfesné v prohlubni mezi hranou pénve
a horni ¢asti stehna. Nesméji zasahovat do brisni krajiny.

Je tfeba zabranit moznému poskozeni pasu tfenim o ostré hrany.

Pokud na sériové upeviiovaci body neni mozné namontovat ramenni
a/nebo stehenni pasy, musi se nové upeviiovaci body ramennich
pdsu umistit na skeletu nebo $asi co mozna nejblize ose zadnich kol.

Ramenni pasy mohou byt také pfipevnény k bezpec¢nostni konstrukci
nebo na rozpérnou ty¢ opdsanim, nebo byt pfipevnény na horni
upeviovaci body zadnich past, nebo byt pfipevnény na pfi¢nou
vyztuhu, pfivafenou mezi zadni vzpéry konstrukce (viz obr. 253-66)
nebo na pricné trubkové vyztuhy podle obr. 253-18, 253-18B,253-26,
253-27, 253-28, 253-28B nebo 253-30.

The lap and crotch straps must not pass over the sides of the seat but
through the seat, in order to wrap and hold the pelvic region over
the greatest possible surface.

The lap straps must fit tightly in the bend between the pelvic crest
and the upper thigh. Under no conditions must they be worn over
the region of the abdomen.

Care must be taken that the straps cannot be damaged through
chafing against sharp edges.

If installation on the series anchorage points is impossible for the
shoulder and/or crotch straps, new anchorage points must be
installed on the shell or the chassis, as near as possible to the
centreline of the rear wheels for the shoulder straps.

The shoulder straps may also be fixed to the safety cage or to a
reinforcement bar by means of a loop and may also be fixed to the
top anchorage points of the rear belts, or be fixed or leaning on a
transverse reinforcement welded between the backstays of the cage
(see Drawing 253-66) or on transverse tubular reinforcements
according to Drawings 253-18, 253-18B, 253-26, 253-27, 253-28,
253-28B, or 253-30.

253-18B

253-26

253-28B

253-30

@ trous de montage pour harnais

mounting holes for harness

253-66

V_tomto pripadé musi pouZiti priéné vzpéry splriovat nasledujici

In this case, the use of a transverse reinforcement is subject to the

podminky:

e Pri¢na vyztuha musi byt trubka o minimalnich rozmérech 38 mm
x 2,5 mm nebo 40 mm x 2 mm z uhlikové oceli tazené za studena,
bez svaru, o minimalni pevnosti v tahu 350 N/mm?.

e Vyska této vyztuhy musi byt takovd, aby ramenni pdsy smérem
dozadu smérovaly dold pod dhlem mezi 10° a 45° vzhledem k
vodorovné roviné, od horniho okraje opéradla. Doporucuje se
thel 10°.

e Upevnéni pdast opdsanim je povoleno, stejné jako upevnéni
pomoci Sroubeni, ale v tomto poslednim ptipadé je tfeba pro
kazdy upeviovaci bod pfivafit vlozku (viz obr. 253-67 pro
rozméry).

following conditions:

e The transverse reinforcement must be a tube measuring at least
38 mm x 2.5 mm or 40 mm x 2 mm, made from cold drawn
seamless carbon steel, with a minimum tensile strength of
350 N/mm?

e The height of this reinforcement must be such that the shoulder
straps, towards the rear, are directed downward with an angle of
between 10° and 45° to the horizontal from the rim of the
backrest, an angle of 10° being recommended

e The straps may be attached by looping or by screws, but in the
latter case an insert must be welded for each mounting point (see
Drawing 253-67 for the dimensions).
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50mm

12.5mm— 1T —"

20mm

7/16 UNF

253-67

Tyto vlozky musi byt umistény ve vzpére a pdsy jsou k nim pfipevnény These inserts must be positioned in the reinforcement tube and the

pomoci Sroubt M12 8.8(norma ISO, minimum) nebo 7/16 UNF.

Kazdy upeviiovaci bod musi byt schopen odolat zatizeni 1470 daN
nebo 720 daN pro stehenni pasy.

V pfipadé upevnéni pro dva pasy (zakdazdno pro ramenni pasy) se
toto zafizeni rovna souctu obou pozadovanych zatizeni.

Pro kazdy nové vytvoreny upeviiovaci bod se musi pouZit ocelovd
vyztuzna desticka o minimalni plose 40 cm? a tloudtce minimalné 3
mm.

Principy upevnéni na 3asi / karosérii

1) VSeobecny systém upevnéni: viz obr. 253-62.

straps must be attached to them using bolts of M12 8.8 (ISO
standard, minimum) or 7/16UNF specification.

Each anchorage point must be able to withstand a load of 1470 daN,
or 720 daN for the crotch straps.

In the case of one anchorage point for two straps (prohibited for
shoulder straps), the load considered must be equal to the sum of
the required loads.

For each new anchorage point created a steel reinforcement plate
with a surface area of at least 40 cm? and a thickness of at least 3 mm
must be used.

Principles of mounting to the chassis / monocoque

1) General mounting system: Drawing 253-62.

Il est préférable que le
boulon travaille en cisaillement

et non en traction

The bolt should preferably
work in shearing stress
and not in traction

Plaque de renfort en acier, fixée ‘

au chassis de la voiture
Steel reinforcing plate fixed
to the car’s chassis

253-62

2) Systém upevnéni pro ramenni pasy: viz obr. 253-63.

plague fixée au chassis de la voiture et renforcée

de I'autre c6té par une plague de renfort

plate fixed to the chassis and strenghened
by a reinforced plate on the other side

2) Shoulder strap mounting: Drawing 253-63.

253-63
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3) Systém upevnéni stehenniho pdasu: viz obr. 253-64.

ploque de renfort fixée au chassis de la voiture
reinforcing plate fixed to the car’'s chassis

3) Crotch strap mounting: Drawing 253-64.

y

&

S

4

253-64

Kotevni body pasi na $asi/karoserii homologované ASN

Mohou byt pouZity.

Jejich koncepce je libovolna.

Homologacni certifikat musi potvrzovat, Ze jejich odolnost odpovida
¢l. 253-6, ktery se pouzije od 1. 1. 2023 a musi uvadét normu FIA,
podle které byly pasy homologované.

Toto musi obsahovat dikaz o provedenych zkouskach statického
zatizeni nebo vypocet (od spolecnosti schvalené ASN nebo pfipadné
uvedenou na Technickém listu FIA €. 4 nebo €. 35).

Za predepsanych podminek zatizeni, musi Uroven namahani
materiald namahanych soucasti vozu zGstat nizsi, nez jejich prislusné
meze roztrzeni (mez pevnosti).

Po uvolnéni zatizeni nesmi Zadny dil vykazat ani minimalni strukturni

selhani.

6.3 Pouziti
Pas musi byt pouZit podle homologace bez zmény ¢i odstranéni
nékterych ¢asti a v souladu s pokyny vyrobce.
U&innost a Zivotnost bezpecnostnich pdast pfimo souvisi se
zplsobem instalace, pouZziti a Gdrzby.
Elasticka zafizeni (zavésné gumicky), pfipojena k ramennim pastim
jsou zakazana.
Pasy je tfeba vyménit po kazdé vazinéjsi nehodé, nebo pokud jsou
nafiznuté ¢i rozediené nebo v pfipadé zeslabeni pasu vlivem slunce
nebo chemikalii.
Je tfeba je také vyménit v pfipadé, Ze kovové ¢asti nebo spony jsou
ohnuté, zdeformované nebo zrezivélé.
Kazdy pas, ktery nefunguje dokonale, musi byt vyménén.

ART. 7 HASICI PRISTROJE — HASICi SYSTEMY
Je zakdzano pouZivat nasledujici latky: BCF, NAF.

7.1 Pouziti

7.1.1 Rally:

Plati ¢lanky 7.2 2 7.3.
Jsou doporucené hasici systémy a rucni hasici pfistroje odpovidajici
normé FIA 8865-2015 (Technicky list ¢. 52).

Hasici systémy odpovidajici normé FIA 8865-2015 (Technicky list .

Anchorage points to the chassis/monocoque homologated by ASNs

They may be used.

Their design is free.

The homologation certificate must attest that their resistance
complies with Art. 253-6 that will be applicable as from 01.01.2023,
and it must specify for which FIA standard the safety harnesses have
been homologated.

This must be demonstrated by static load tests or arithmetical proof
(carried out by a company approved by the ASN or included in FIA
Technical List n°4 or n°35 respectively).

Under these load cases, the stress level of materials of car
components under load must remain below their respective ultimate
tensile strength.

Furthermore, there should be no structural failure of any part once
the load is released.

Use

A safety harness must be used in its homologation configuration
without any modifications or removal of parts, and in conformity
with the manufacturer's instructions.

The effectiveness and longevity of safety harnesses are directly
related to the manner in which they are installed, used and
maintained.

Elastic devices attached to the shoulder straps are forbidden.

The harnesses must be replaced after every severe collision, and
whenever the webbing is cut, frayed or weakened due to the actions
of chemicals or sunlight.

They must also be replaced if metal parts or buckles are bent,
deformed or rusted.

Any harness which does not function perfectly must be replaced.

EXTINGUISHERS — EXTINGUISHING SYSTEMS

The use of the following products is prohibited: BCF, NAF.

Application

In rallies:

Articles 7.2 and 7.3 apply.

Extinguishing systems and Manual extinguishers in compliance with
FIA Standard 8865-2015 (Technical List n°52) are recommended.

Extinguishing systems in compliance with FIA Standard 8865-2015

52) jsou povinné pro nasledujici vozy:
. WRC homologované od 1. 1. 2017 odpovidajici rozsiteni
homologace 400/01 WRC a ¢l. 255A ptilohy J 2021.

. WRC homologované od 1. 1. 2015 odpovidajici rozsifeni
homologace 300/01 WRC a ¢l. 255A ptilohy J 2016.

(Technical List n°52) are compulsory for the following cars:

e World Rally Cars homologated as from 01.01.2017 in compliance
with homologation extension 400/01 WRC and with Art. 255A of
2021 Appendix J.

e World Rally Cars homologated as from 01.01.2015 in compliance
with homologation extension 300/01 WRC and with Art. 255A of
2016 Appendix J.
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. WRC homologované od 1. 1. 2014 odpovidajici rozsiteni
homologace 200/01 WRC a €l. 255A ptilohy J 2016.

. WRC homologované pred 31. 12. 2013 odpovidajici rozsireni
homologace 100/01 KSR a jeho rozsifeni WR, a ¢l. 255A Pfilohy
J2013.

. Super 2000R dle ¢l. 255A prilohy J 2013.

. Rally2 dle ¢l. 261 Prilohy J.
. R-GT homologované od 1. 1. 2020 odpovidajici ¢l. 256 P¥il. J.

° R-GT dle ¢l. 256 Prilohy J 2019.
. Rally5, Rally4 a Rally 3 odpovidajici ¢l. 260 Prilohy J.

. R3/R3T homologované pred 31. 12. 2019 a odpovidajici ¢l.
260/260D Pfilohy J 2019.

. R1a R2 homologované pred 31. 12. 2018 a odpovidajici ¢l. 260
Prilohy J 2018.

e World Rally Cars homologated as from 01.01.2014 in compliance
with homologation extension 200/01 WRC and with Art. 255A of
Appendix J.

e World Rally Cars homologated before 31.12.2013 in compliance

with homologation extension 100/01 KSR and with its WR

extension, as well as with Art. 255A of 2013 Appendix J.

Super 2000 (Rallies) cars in compliance with Art. 255A of 2013

Appendix J.

Group Rally2 cars in compliance with Art. 261 of Appendix J.

e Group R-GT cars homologated as from 01.01.2020 in compliance

with Art. 256 of Appendix J.

Group R-GT cars in compliance with Art. 256 of 2019 Appendix J.

Group Rally5, Rally4 and Rally3 cars in compliance with Art. 260 of

Appendix J.

e Group R3/R3T cars homologated before 31.12.2019 in compliance
with Art. 260/260D of 2019 Appendix J.

e Group R1 and R2 cars homologated before 31.12.2018 in
compliance with Art. 260 of Appendix J.

In circuit competitions, slaloms, hill climb:

Article 7.2 or 7.3 applies.

Extinguishing systems and Manual extinguishers in compliance with
FIA Standard 8865-2015 (Technical List n°52) are recommended.

Systems mounted

All cars must be equipped with an extinguishing system in
compliance with FIA Standard for plumbed-in Fire Extinguisher
Systems in Competition Cars (1999) or with FIA Standard 8865-2015
(see Art. 7.1).

The system must be used in accordance with the manufacturer's
instructions and with Technical Lists n°16 or n°52.

In rallies, the minimum quantity of extinguishant for systems of
Technical List n°16 must be 3 kg.

All extinguisher containers must be adequately protected and must
be situated within the cockpit.

The container may also be situated in the luggage compartment on
condition that it is at least 300 mm from the outer edges of the
bodywork in all horizontal directions.

It must be secured by a minimum of 2 screw-locked metallic straps
and the securing system must be able to withstand a deceleration of
25g.

Anti-torpedo tabs are required.

The material of the securing system must operate within the -15°C
to +80°C temperature range.

All extinguishing equipment must withstand fire, including the
attachments of lines and nozzles.

Plastic pipes are prohibited and metal pipes are obligatory (unless
specified otherwise).

The driver (and co-driver where applicable) must be able to trigger
the extinguishing system manually when seated normally with his
safety harnesses fastened and the steering wheel in place.
Furthermore, a means of triggering from the outside must be
combined with the circuit-breaker switch. It must be marked with a
letter "E" in red inside a white circle of at least 10 cm diameter with
ared edge.

For Rallyl and WRC type cars, the triggering of an external or internal
extinguisher must compulsorily bring about engine and battery cut-
off.

The system must work in all positions.

Extinguisher nozzles must be suitable for the extinguishant and be
installed in such a way that they are not directly pointed at the
occupants' heads.

Manual extinguishers

All cars must be fitted with one or two fire extinguishers in
compliance with Articles 7.3.2 to 7.3.5 hereunder or with FIA
Standard 8865-2015 (Articles 7.3.2 to 7.3.5 hereunder do not apply
in the latter case).

7.1.2 Zavody na okruhu, do vrchu, slalomy
Plati ¢lanek 7.2 nebo 7.3.

Jsou doporucené hasici systémy a ruéni hasici pristroje odpovidajici
normé FIA 8865-2015 (Technicky list ¢. 52).

7.2 Montaz hasicich systému

7.2.1 Kazdy vz musi byt vybaven hasicim systémem dle normy FIA
,Integrované hasici systémy v soutéznich vozech (1999)“ (Technicky
list FIA ¢. 16) nebo dle normy FIA 8865-2015 (Technicky list FIA ¢. 52
-viz ¢l. 7.1).

Systém musi byt pouZit v souladu s pokyny vyrobce a s Technickymi
listy FIA €. 16 nebo ¢. 52.

Pro disciplinu rally musi byt minimdini mnozZstvi hasici latky v
systémech podle Technického listu FIA ¢. 16 3 kg.

7.2.2 Kazda lahev hasiciho pristroje musi byt odpovidajicim zplisobem
chranéna a mize byt umisténa v prostoru pro posadku.

Lahev mlze byt umisténa i v zavazadlovém prostoru pod podminkou,
Ze bude minimdlné 300 mm od vnéjsich okrajl karoserie ve vSech
vodorovnych smérech.

Ldhev musi byt pfipevnéna minimdlné 2 kovovymi pdsky se
Sroubovym zajisténim a systém upevnéni musi byt schopen odolat
zpomaleni 25 g.

Pojistky proti samovolnému spusténi jsou povinné.

Material upevrovaciho systému musi byt vhodny k pouZiti v rozsahu
teplot od -15°C do +80°C.

Cely hasici systém musi byt odolny proti ohni vcetné upevnéni
potrubi a trysek.

Rozvod hasici latky: plastové potrubi je zakdzano, kovové potrubi je
povinné (pokud neni uvedeno jinak).

7.23 Jezdec (a pripadné spolujezdec) musi byt schopen ru¢né spustit
hasici systém, sedi-li normalné se zapnutymi bezpec¢nostnimi pasy a
volant je ve vychozi poloze.

Venkovni spousténi hasiciho systému musi byt kombinovano s
odpojovacem elektrické energie. Musi byt oznaceno cervenym
pismenem ,E“ v bilém kruhu s ¢ervenym okrajem o minimalnim
priméru 10 cm.

Pro vozy typu Rallyl a WRC musi aktivace hasiciho systému zevnitf
nebo z vnéjsku povinné znamenat vypnuti motoru a baterie.

7.24 Systém musi fungovat v jakékoli poloze vozu.

7.2.5 Trysky hasiciho pfistroje musi byt instalovany dle manuélu hasiciho
systému, prizplsobeny hasici latce a nesmi mifit pfimo na hlavu
posadky.

7.3 Ruéni hasici pfistroje

7.3.1 Kazdy vz musi byt vybaven jednim nebo dvéma hasicimi pfistroji
odpovidajicimi ¢lankim 7.3.2 az 7.3.5 dale nebo odpovidajicimi
normé FIA 8865-2015 (v takovém pripadé se nepouziji ¢lanky 7.3.2
az 7.3.5 daéle).
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ART. 8

8.1

Povolené hasici latky
AFFF, 4F Universal, FX G-TEC, Viro3, prasek nebo jakakoli jina latka
homologovand FIA.

MinimdIni mnoZstvi hasici latky

o AFFF 2.4 litru
e 4F Universal 2.4 litru
o FX G-TEC 2.0 kg
e Viro3 2.0kg
e Novec 1230 2.0 kg
e prasek 2.0 kg

VSechny hasici pfistroje musi byt natlakovany podle obsahu

Permitted extinguishants:
AFFF, 4F Universal, FX G-TEC, Viro3, powder or any other
extinguishant homologated by the FIA.

Minimum guantity of extinguishant:

o AFFF 2.4 litres
e 4F Universal 2.4 litres
o FX G-TEC 2.0 kg
e Viro3 2.0 kg
e Novec 1230 2.0kg
e Powder 2.0kg

All extinguishers must be pressurised according to the contents:

nasledujicim zpGsobem:

o AFFF podle pokyn( vyrobce
e 4F Universal podle pokyni vyrobce
e FX G-TEC et Viro3 podle pokynl vyrobce

e Zero 360
e prasek

podle pokyn( vyrobce
minimalné 8 bard, maximalné 13.5 bard

Navic, v pfipadé latky AFFF nebo 4F Universal musi byt hasici
pristroje vybaveny systémem umoziiujicim kontrolu tlaku obsahu.

Na kaZzdém hasicim ptistroji musi byt viditelné uvedeny nasledujici

o AFFF in accordance with the manufacturer's instructions
e 4F Universal in accordance with the manufacturer's instructions
e FX G-TEC and Viro3

in accordance with the manufacturer's instructions
in accordance with the manufacturer's instructions
8 bars minimum, 13.5 bars maximum

e Zero 360
e Powder

Furthermore, each extinguisher when filled with AFFF or 4F Universal
must be equipped with a means of checking the pressure of the
contents.

The following information must be visible on each extinguisher:

Udaje:

o kapacita

o typ hasici latky

e hmotnost nebo objem hasici latky

e datum kontroly hasiciho pfistroje, ktera musi byt provedena
nejpozdéji dva roky po datu plnéni nebo po datu posledni kontroly
nebo po prislusném datu platnosti.

Kazda lahev hasiciho pfistroje musi byt odpovidajicim zplisobem
chrénéna.

Jeji tchyty musi byt schopné odolat zpomaleni 25 g.

Jsou povoleny pouze kovové, rychle snimatelné uzavéry (minimalné
dva) s kovovymi pdsky. Pfistroj musi zabezpecen proti axialnimu
posunuti v obou smérech.

Pojistky proti samovolnému spusténi jsou povinné.

Hasici pfistroje musi byt lehce pfistupné pro pfipoutaného jezdce
nebo spolujezdce.

BEZPECNOSTNi KONSTRUKCE

U vozidel, ktera nejsou homologovéna FIA, musi byt odkaz na datum
homologace chapdan jako datum, kdy byl poprvé vydan technicky
(sportovni) prikaz.

Clanky 8.1 a 8.2 se vztahuji pouze na bezpe¢nostni konstrukce voz(i
homologovanych od 1. 1. 2021.

U bezpecnostnich konstrukci automobili homologovanych pied
1. 1. 2021 viz ¢lanky 253-8 Prilohy J 2020.
U bezpecnostnich konstrukci vozidel
1. 1. 2017 viz ¢lanky 253-8 Pfilohy J 2016.

homologovanych pied

Obecné

Montaz bezpecnostni konstrukce je povinna.
Neni-li v pfislusnych technickych predpisech stanoveno jinak, mdze

e Capacity

o Type of extinguishant

e Weight or volume of the extinguishant

e Date the extinguisher must be checked, which must be no more
than two years after either the date of filling or the date of the last
check, or corresponding expiry date.

All extinguishers must be adequately protected.

Their mountings must be able to withstand a deceleration of 25 g.
Furthermore, only quick-release metal fastenings (two minimum),
with metal straps, are accepted.

Anti-torpedo tabs are required.

The extinguishers must be easily accessible for the driver and the co-
driver.

SAFETY CAGES

For cars not homologated with the FIA, the reference to the date of
homologation must be understood as the date on which the
technical passport was first issued.

Articles 8.1, 8.2 and 8.3 hereafter apply only to safety cages of cars
homologated as from 01.01.2021.

For safety cages of cars homologated before 01.01.2021, refer to
Articles 253-8 of the 2020 Appendix J.

For safety cages of cars homologated before 01.01.2017, refer to
Articles 253-8 of the 2016 Appendix J.

General

The fitting of a safety cage is compulsory.
Unless otherwise stated in the applicable technical regulations, it

byt bud:

. Homologovana nebo certifikovand ASN podle homologacnich

predpist FIA pro bezpeénostni konstrukce

Ovérend kopie homologacniho dokumentu nebo certifikdtu s
identifikaénim  Cislem, schvdleného ASN a podepsaného
kvalifikovanymi techniky zastupujicimi vyrobce konstrukce, musi byt
predloZena technickym komisafim soutéze.

Konstrukce musi byt individudlné identifikovana identifikacnim
Stitkem v souladu se vzorem a umisténim Stitku, uvedenym na
ovérené kopii ASN.

Tento Stitek nelze premistit a nesmi byt ke konstrukci pripevnén
provizorné.

may be either:

Homologated or Certified by an ASN according to the FIA
homologation regulations for safety cages

An authentic copy of the homologation document or certificate
bearing the same numbers, approved by the ASN and signed by
qualified technicians representing the cage manufacturer, must be
presented to the competition's scrutineers.

The cage must be individually identified by an identification plate in
compliance with that featuring on the authentic copy delivered by
the ASN.

This plate cannot be moved and cannot be affixed temporarily to the
cage.
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b. Homologovana FIA podle homologacnich piedpisti FIA pro

bezpecnostni konstrukce

Musi byt popsédna v homologacnim listu vozidla homologovaném FIA
nebo musi byt predmétem rozsifeni homologacniho listu vozidla.
Soutézici (kupujici) musi od vyrobce vozidla obdrzet pfislusny
ocislovany certifikat.

U nésledujicich vozl musi byt konstrukce povinné homologovana

Homologated by the FIA according to the FIA homologation
regulations for safety cages

It must be described in or be the subject of an extension to the
homologation form of the vehicle homologated by the FIA.

The purchasers must receive from the car manufacturer a numbered
certificate corresponding to this.

For the following cars, the cage must compulsorily be homologated

FIA:
Varianta VR5 (nebo VRa2), Varianta Super 2000 Rally Kit, Varianta
vozu WRC.

by the FIA:
VRS (or VRa2) Variant, Super 2000 Rally Kit Variant, World Rally Car
Variant.

8.2 Definice Definitions

8.2.1 Oblouk Rollbar
Trubkova struktura tvofici oblouk se dvéma upevriovacimi deskami. Single piece tubular frame forming a hoop with two mountings.

8.2.2 Hlavni oblouk Main rollbar
Pficny, témér vertikdlni oblouk umistény napfi¢ vozem Transverse and near-vertical hoop located across the vehicle just
bezprostfedné za prednimi sedadly. behind the front seats.

8.2.3 Ptedni oblouk Front rollbar
Podobny jako hlavni oblouk, ale jeho tvar kopiruje sloupky a horni Similar to main rollbar but its shape follows the windscreen pillars
okraj ¢elniho skla. and top screen edge.

8.2.4 Bo¢ni oblouk Lateral rollbar
Témér podélny a témér svisly oblouk umistény z obou stran prostoru Near-longitudinal and near-vertical rollbar located each side of the
pro posadku, jehoz predni sloupek kopiruje sloupek celniho skla a cockpit, the front pillar of which follows the windscreen pillar and
zadni sloupek je témér svisly a umistény bezprostfedné za prednimi the rear pillar of which is near-vertical and located just behind the
sedadly. front seats.

8.2.5 Boéni puloblouk Lateral half-rollbar
Identicky s bo¢nim obloukem, ale bez zadniho sloupku. Identical to the lateral rollbar but without the rear pillar.

8.2.6 Podélna vzpéra Longitudinal member
Témér podélnd jednodilna trubka spojujici horni ¢asti predniho a Near-longitudinal single piece tube joining the upper parts of the
hlavniho oblouku front and main rollbars.

8.2.7 PFi¢na vzpéra Transverse member
Témér pricnd jednodilnd trubka spojujici horni ¢asti bocnich Near-transverse single piece tube joining the upper parts of the
pulobloukd nebo bocénich obloukd. lateral half-rollbars or of the lateral rollbars.

8.3 Pouziti Use
Jakédkoliv Uprava homologované nebo certifikované bezpecnostni Any modification to a homologated or certified safety cage is
konstrukce je zakdzéna. Za Upravu lze povazovat jakykoli proces, forbidden.
provedeny na vlastni konstrukci pomoci obrdbéni, svarovani, ktery To be considered as a modification, any process made to the cage by
zahrnuje trvalou modifikaci materidlu nebo bezpecnostni machining, welding, that involves a permanent modification of the
konstrukce. material or the safety cage.
Veskeré opravy homologované nebo certifikované bezpecnostni All repairs to a homologated or certified safety cage, damaged after
konstrukce, poskozené po nehodé, musi byt provedeny vyrobcem an accident must be carried out by the manufacturer of the cage or
konstrukce nebo s jeho souhlasem. with his approval.
Chromovani konstrukce nebo jeji ¢asti je zakazano. The chromium plating of all or part of the cage is forbidden.
Trubky ochranné konstrukce nesmi vést kapaliny nebo cokoli jiného. Tubes of the safety cages must not carry fluids or any other item.
Bezpecnostni konstrukce nesméji branit jezdci a spolujezdci v The safety cages must not unduly impede the entry or exit of the
nastoupeni do vozu a vystoupeni z néj. driver and co-driver.
Mezi bocnimi prvky karoserie a bezpecnostni konstrukci vozu v Inside the cockpit, the passage of the following elements between
prostoru pro posadku je zakdzan prichod (vedeni) nasledujicich the side members of the bodyshell and the safety cage is forbidden:
komponenta:
o elektrické kabely e Electric cables
e potrubi vedouci kapaliny (vyjma kapaliny do ostfikovach) e Lines carrying fluids (except windscreen washer fluid)
e potrubi hasiciho systému. e Lines of the extinguishing system.
Vzpéry mohou zasahovat do prostoru vyhrazeného pro posadku a Members may intrude into the occupant's space in passing through
prochdazet pfi tom pristrojovou deskou, obloZzenim. the dashboard and trims.
Demontovatelné spoje, které mohou byt pouzity na homologované Dismountable joints possibly used on the homologated safety cage
bezpecnostni konstrukci, nesmi byt po poskladani svareny. must not be welded once assembled.
Pro kvalitni a uc¢innou montaz konstrukce do karoserie, mize byt To achieve an efficient mounting to the bodyshell, the original
pavodni obloZeni interiéru upraveno kolem bezpecnostnich interior trim may be modified around the safety cages and their
konstrukci a jejich upevnéni odfiznutim nebo deformaci. mountings by cutting it away or by distorting it.
Tato Uprava vsak neumozZnuje odstranéni kompletnich ¢asti However, this modification does not permit the removal of complete
Calounéni nebo obkladu. parts of upholstery or trim.
Pro kvalitni a U¢innou montaZz konstrukce do karoserie, mizZe byt Where necessary, the fuse box may be moved to enable a safety cage
puvodni umisténi pojistkové skFiriky zménéno. to be fitted.
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ART. 9

ART. 10

ART. 11
11.1

11.1.1

V mistech, kde by télo jezdce/spolujezdce osob mohlo pfijit do styku
s bezpecnostni konstrukci, musi byt nainstalovano ochranné
nehoflavé oblozeni/polstrovani.

Vsechny trubky konstrukce uvedené na obrazku 253-68 a vsechny
stfesni vyztuhy musi byt vybaveny ochrannou pénou v souladu se
standardem FIA 8857-2001 typu A (viz Technicky list FIA ¢. 23).
Vsechny ochranné pény musi byt upevnény tak, aby se nemohly po
trubce pohybovat.

PouZiti:

U vSech kategorii.

U zavodu bez spolujezdce je ochranna péna povinnd pouze na strané
jezdce.

Where the occupants' bodies could come into contact with the safety
cage, flame retardant padding must be provided for protection.

All tubes of the cage identified on Drawing 253-68 and all roof
reinforcements must be fitted with paddings in compliance with FIA
standard 8857-2001 type A (see Technical List n°23).

Each padding must be fixed in such a way that it is not moveable from
the tube.

Application:

For all categories.

For competitions without co-driver, paddings are compulsory on
driver's side only.

253-68

VYHLED DOZADU

Vyhled dozadu musi byt zajistén dvéma vnéjsimi zrcatky (jedno
vpravo a jedno vlevo). Tato zrcitka mohou byt stejna jako u
sériovych voz(.

KaZdé zrcatko musi mit odrazovou plochu minimalné 90 cm?.

Vnitini zrcatko je volitelné.
PouZiti:
Skupiny N, A, R (nebo Rally5/4/3/2), R-GT, Super 2000 Rally a WRC.

Je povolen vyFez v télese zpétného zrcatka (maximalni plocha 25 cm?
na zrcatko) pro vétrani prostoru pro posadku.

Na drovni upevnéni zrcatka mohou byt z tohoto diivodu upraveny i
dvefe v maximalné rozméru, ekvivalentnimu otvoru 25 cm?.

Pouziti:

Pouze pro rally ve skupinach N, A, R (nebo Rally5/4/3/2), R-GT, Super
2000 Rally a WRC.

TAZNE OKO

Tazné oko musi byt namontovano vpfedu a vzadu na voze pro
vsechny soutéze.

Toto oko je pouZivdno pouze v pfipadé, Ze viz se mulZe volné
pohybovat.

Oka musi byt jasné viditelnd a jejich poloha oznacend Zlutou,
cervenou nebo oranZovou barvou.

OKNA/SITE
Okna

Okna musi mit schvalovaci znacku pro bézny silni¢ni provoz.

U vozl se 4 nebo 5 dvefmi mizZe byt mezi horni ¢asti okna a horni
Casti otvoru pro okno zadnich dvefi namontovén pfechodovy dil pod
podminkou, Ze nebude mit jinou funkci neZ vétrani prostoru pro
posadku a nepresdhne vnéjsi plochu okna.

Celni sklo musi byt z vrstveného skla.

Mize byt opatfeno jednim nebo nékolika prahlednymi filmy
(maximalni celkova tloustka 400 mikrond), ktery je na vnéjsi strané
bezbarvy, pokud to nezakazuji silniéni predpisy v zemi nebo zemich,
kterymi vede soutéz.

Na celnim skle je povolen protislunecni pas pod podminkou, Ze
nebrani posadce ve vyhledu na silnicni signalizaci (semafory,
dopravni znacky...).

Pouziti ténovanych skel a/nebo bezpecnostnich filmd je povoleno na
bocnich a zadnich sklech. V tomto pfipadé musi byt osoba stojici 5 m
od vozu schopna vidét jezdce a interiér vozu.

Pouze pro rally:

REAR VIEW

Rearward visibility must be ensured by two external rear-view
mirrors (one on the right and one on the left). These rear-view
mirrors may be as standard.

Each rear-view mirror must have a reflecting surface of at least
90 cm?.

An inside rear-view mirror is optional.

Application:
Groups N, A, R (or Rally5/4/3/2), R-GT, Super 2000 Rallies and WRC.

A cut-out (maximum surface 25 cm? per mirror) is authorised in the
rear-view mirror housing for cockpit ventilation.

The door may be modified at the mounting of the rear-view mirror
to make an equivalent cut-out of 25 cm? maximum.

Application:

Only in rallies, Groups N, A, R (or Rally5/4/3/2), R-GT, Super 2000
Rallies and WRC.

TOWING-EYE

All cars must be equipped with a rear and front towing-eye for all
competitions.
This towing-eye will only be used if the car can move freely.

It must be clearly visible and painted in yellow, red or orange.

WINDOWS / NETS
Windows

The windows must be certified for road use, their marking standing
as proof.

For cars with 4 or 5 doors, an intermediate part may be fitted
between the upper part of the window and the upper part of the rear
door window opening, provided that it has no function other than to
ventilate the cockpit and that it does not protrude beyond the
exterior surface of the window.

The windscreen must be made of laminated glass.

It may be fitted with one or several transparent and colourless films
(maximum total thickness of 400 microns) on its outer surface unless
this is forbidden by the traffic regulations of the country(ies) through
which the competition is run.

A sun strip for the windscreen is authorised, on condition that it
allows the occupants to see the road signs (traffic lights, traffic
signs...).

The use of tinted glass and/or safety film is permitted in side and rear
windows. In such cases it must be possible for a person situated 5 m
from the car to see the driver as well as the contents of the car.

In rallies only:
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11.2

ART. 12

ART. 13

ART. 14

14.1

14.1.1

Nejsou-li pfedni bo¢ni a stfesni okna z polykarbonatu, je povinné
pouziti prihlednych a bezbarvych félii o maximalni tloustce 100
mikron0.

Na zadnich bocnich a stfesnich oknech je mozné pouzit postfibfené
nebo ténované folie (viz podminky dale) misto prihlednych a
bezbarvych fdlii.

Pouf?iti ténovanych nebo postfibfenych filmi je povoleno na zadnich

The use of transparent and colourless anti-shatter films (maximum
thickness: 100 microns) is compulsory on side and sunroof windows,
unless they are in polycarbonate.

Rear side and sunroof windows may use silvered or tinted films (see
conditions below) in replacement of transparent and colourless anti-
shatter films.

The use of silvered or tinted films is authorised, on the rear side

boénich sklech, na zadnim okné a na skle oteviraci stfechy pfi

windows, on the rear window and on the sunroof, on the following

dodrZeni nasledujicich podminek:

e Postfibfené nebo ténované filmy pouZité na zadnich bocnich
oknech musi mit otvor o plose ekvivalentni plose kruhu o priiméru
70 mm, aby zvenci byl vidét jezdec i obsah vozu.

e Zminka o povoleni musi byt uvedena ve zvlastnich predpisech
soutéze.
Sité

Pro soutéZe na okruhu je povinné pouZiti siti pfipevnénych k
ochranné konstrukci.
Tyto sité musi mit ndsledujici charakteristiky:

e minimalni Sitka paska 19 mm
e minimalni rozméry otvoru 25 x 25 mm
e maximalni rozméry otvor( 60 x 60 mm

Sit musi kryt okenni otvor aZ po rovinu prochazejici stfedem volantu.

BEZPECNOSTNi UPEVNENI CELNIHO SKLA

Lze pouZit libovolného upevnéni.
Poufiti:
skupiny N, A.

HLAVNi ODPOJOVAC

Hlavni odpojova¢ musi prerusit viechny elektrické obvody (baterie,
alternator nebo dynamo, svétla, blikace, osvétleni, elektrické
ovladace atd.) a musi také zastavit motor.

Pro dieselové motory, které nejsou vybaveny vsttikovacdi s
elektronickym ovladanim, musi byt hlavni odpojova¢ spojen s
vypinacim zafizenim sani motoru.

Tento odpojovac musi byt v nejiskfivém provedeni a musi byt mozné
ho ovladat zevnitf i zvenéi vozu.

Na vnéjsi strané je ovladani povinné umisténo v dolni ¢asti jednoho
ze sloupku ¢elniho skla pro uzaviené vozy. Musi byt jasné oznaceno
cervenym bleskem v modrém trojuhelniku s bilym okrajem se
zédkladnou minimalné 12 cm.

Toto vnéjsi ovladani se vztahuje pouze na uzaviené vozy.

Pouziti:

Povinna montaz pro vsechny vozy, ucastnici se rychlostnich zavodu
na okruzich, rally nebo zavod( do vrchu.

Pro ostatni zavody je montdz doporucena.

BEZPECNOSTNI PALIVOVE NADRZE SCHVALENE FIA
Specifikace FT3-1999, FT3.5-1999 nebo FT5-1999

FIA akceptuje pouze tyto specifikace.
Technické specifikace pro tyto nadrze jsou na pozadani k dispozici u
FIA.

Znaceni a platnost nadrzi

Kazda nadrz musi mit oznadeni obsahujici nasledujici udaje:

e nazev normy FIA

e homologacni Cislo FIA

e nazev vyrobce

e sériové Cislo

e datum konce platnosti

Z4adna nadri nesmi byt pouZivana vice ne7 pét let od data vyroby,

pokud nebyla provéfena a znovu schvalena vyrobcem na dalsi
obdobi maximalné dvou let.

conditions:

e Silvered or tinted films fitted on rear side windows must have an
opening equivalent to the surface of a circle of 70 mm in diameter
so that the driver as well as the contents of the car may be seen
from the outside.

e This authorisation must be mentioned in the supplementary
regulations of the competition.

Nets

For competitions on circuits, the use of nets affixed to the safety cage
is mandatory.
These nets must have the following characteristics:

e Minimum width of the strips 19 mm
e Minimum size of the meshes 25x 25 mm
o Maximum size of the meshes 60 x 60 mm

and must close up the window opening to the centre of the steering
wheel.

SAFETY FIXING DEVICES FOR WINDSCREEN

Such devices may be used freely.

Application:
Groups N, A.

GENERAL CIRCUIT BREAKER

The general circuit breaker must cut all electrical circuits, battery,
alternator or dynamo, lights, hooters, ignition, electrical controls,
etc.) and must also stop the engine.

For Diesel engines having no electronically controlled injectors, the
circuit breaker must be coupled with a device cutting off the intake
into the engine.

It must be a spark-proof model and must be accessible from inside
and outside the car.

As for the outside, the triggering system of the circuit breaker must
compulsorily be situated at the lower part of the windscreen
mountings for closed cars. It must be marked by a red spark in a
white-edged blue triangle with a base of at least 12 cm.

This outside triggering system only concerns closed cars.

Application:

Compulsory fitting for all cars taking part in speed races on circuits,
in rallies or hill-climbs.

The fitting is recommended for other competitions.

FIA APPROVED SAFETY FUEL TANKS
Specifications FT3-1999, FT3.5- or FT5-1999

Only these specifications are accepted by the FIA.
The technical specifications for these tanks are available, on request,
from the FIA.

Marking and validity of tanks

Each tank must have a marking with the following information:

e Name of the FIA standard
e FIA homologation number
o Name of the manufacturer
e Serial number

e Date of end of validity

No bladder may be used more than 5 years after the date of
manufacture, unless inspected and recertified by the manufacturer
for a period of up to another two years.
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14.1.2

14.2
14.2.1

ART. 15

ART. 16

Do ochrany nadrzi musi byt instalovan utésnény kryt z nehorlavého
materialu, snadno pristupny a demontovatelny jen za pouZiti naradi
nutny pro ovéreni datumu konce platnosti.

Pouziti téchto specifikaci

e Vozy skupiny N a skupiny A:

Musi byt vybaveny bezpecnostni nadrzi FT3-1999, FT3.5-1999 nebo
FT5-1999.

Zmény nezbytné pro jeji instalaci nesméji presahnout zmény
povolené ¢lanky 254 a 255 Prilohy J 2019.

e Vozy ostatnich skupin:

Viz technické predpisy prislusné skupiny.

e Pro vSechny vozy:

Je doporuceno poufZiti bezpecnostni pénové gumy v nadrzich FT3-
1999, FT3.5-1999 nebo FT5-1999.

Nadrze s plnicim hrdlem
Pouziti:  SkupinyAaN

Skupiny R1, R2, R3

Skupiny Rally5, Rally4, Rally3

Vsechny vozy vybavené ndadrii s plnicim hrdlem, prochazejicim
prostorem pro posadku, musi byt vybaveny zpétnou klapkou
homologovanou FIA (Technicky list FIA €. 18).

Tato klapka typu ,klapka s jednim nebo dvéma kfidly”“ musi byt
instalovana v plnicim hrdle na strané nadrze.

Hrdlo je definovano jako prostiedek slouZici ke spojeni plniciho
otvoru paliva vozu s jeho palivovou nadrzi.

OCHRANA PROTI POZARU

Mezi motorem a prostorem pro posadku musi byt uc¢inna ochranna
sténa, aby se zabranilo pfimému Sifeni plamen( v pfipadé pozaru.

Pokud je tato sténa tvorena zadnimi sedadly, doporucuje se je
potdhnout nehoflavym materidlem.

SEDADLA, KOTEVNi BODY A DRZAKY SEDADEL
Sedadla

Vsechna sedadla posadky musi byt homologovand FIA (normy 8855-
1999, 8855-2021 nebo 8862-2009) a nezménéna.

Musi byt umisténa pred hlavnim obloukem (nebo zadnim sloupkem
boc¢niho oblouku) bezpecnostni konstrukce (viz ¢l. 253-8).

Materialy povrchi nebo povlakl soucésti pridanych ke schvalenému
sedadlu musi byt nehotlavé (napf. zkouska hoflavosti podle ISO 3795
s rychlosti hotfeni 75 mm/min nebo nizsi).

Sedadla odpovidajici normé FIA 8855-1999

Sedadlo musi byt pouZito v souladu s pokyny vyrobce sedadla a s
Technickym listem FIA €. 12.

Limit poutziti je 5 let od data vyroby uvedeného na povinném stitku.

Dodatec¢né prodlouzeni o 2 roky mlze udélit vyrobce a musi byt
uvedeno pomoci dopliikového stitku.

V pfipadé pouZiti polstafe mezi homologovanym sedadlem a ¢lenem
posadky je maximalni tloustka tohoto pol$tafe 50 mm.

A leak-proof cover, made from non-flammable material, easily
accessible and removable only with the use of tools, must be
installed in the protection for tanks, in order to allow the checking of
the validity expiry date.

Applications of these specifications

e Group N and Group A cars:

They must be equipped with an FT3-1999, FT3.5-1999 or FT5-1999
safety fuel tank.

Modifications necessary for its installation must not exceed those
allowed by Articles 254 and 255 of the 2019 Appendix J.

e Cars of other Groups:

See the technical regulations of the Group concerned.

e Forall cars:

The use of safety foam in FT3-1999, FT3.5-1999 or FT5-1999 tanks is
recommended.

Fuel tanks with filler necks

Applications: Groups A and N
Groups R1, R2, R3

Groups Rally5, Rally4, Rally3

All cars fitted with a fuel tank with filler neck passing through the
cockpit must be equipped with a non-return valve homologated by
the FIA (Technical List n°18).

This valve, of the type "with one or two flaps", must be installed in
the filler neck on the tank side."

The filler neck is defined as being the means used to connect the fuel
filler hole of the vehicle to the fuel tank itself.

PROTECTION AGAINST FIRE

An efficient protective screen must be placed between the engine
and the occupant's seat, in order to prevent the direct passage of
flames in case of fire.

Should this screen be formed by the rear seats, it is advisable to cover
them with a flameproof coating.

SEATS, ANCHORAGE POINTS AND SUPPORTS
Seats

All the occupants' seats must be homologated by the FIA (8855-1999,
8855-2021 or 8862-2009 standards), and not modified.

They must be situated ahead of the main rollbar (or the rear pillar of
the lateral rollbar) of the safety cage (Cf. Art. 253-8).

The surfaces or cladding materials of components added to the
homologated seat must be non-flammable (e.g. flammability test in
accordance with I1SO standard 3795 with a speed of combustion less
than or equal to 75 mm/min).

Seats in compliance with 8855-1999 FIA standard

The seat must be used in accordance with the seat manufacturer's
instructions and with Technical List n°12.

The limit for use is 5 years from the date of manufacture indicated
on the mandatory label.

An extension of 2 further years may be authorised by the
manufacturer and must be indicated by an additional label.

If there is a cushion between the homologated seat and the
occupant, the maximum thickness of this cushion is 50 mm.

Vozidla pro rally: Rally cars:

Vozy homologované pried | Vozy homologované od Cars homologated before | Cars homologated as from
01.01.2022 01.01.2022 01.01.2022 01.01.2022

Pouziti zakazano od | Pouziti zakdzano Use forbidden as from | Use forbidden

01.01.2027 01.01.2027

Datum platnosti sedadla nesmi
prekrocit 31.12.2026

The date of validity of the seat
must not exceed 31.12.2026
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e Sedadla odpovidajici normé FIA 8855-2021 nebo 8862-2009
Sedadlo musi byt pouZito v souladu s pokyny vyrobce sedadla a s
Technickym listem FIA €. 91 (resp. 40).

Limit pouZiti je 10 let od roku vyroby.
Pouziti drzaki homologovanych spolu se sedadlem v souladu s
Technickym listem FIA €. 91 (resp. 40) je povinné.

Seats in compliance with 8855-2021 or 8862-2009 FIA standard

The seat must be used in accordance with the seat manufacturer's
instructions and with Technical List n°91 (resp. 40).

The limit for use is 10 years from the year of manufacture.

The use of supports homologated with the seat in accordance with
the Technical List n°91 (resp. 40) is compulsory.

Vozidla pro rally: Rally cars:

Vozy homologované pred | Vozy homologované od Cars homologated before | Cars homologated as from
01.01.2022 01.01.2022 01.01.2022 01.01.2022

PouZziti povinné od 01.01.2027 | PouZiti povinné Use compulsory as from | Use compulsory

Sedadla podle standardu 01.01.2027

8862-2009 mohou byt pouZita
s drzdky homologovanymi ve
varianté VO

1.1 Poloha pfi sezeni (sedadla FIA 8855-2021 a 8862-2009):

Jezdec si musi zvolit sedadlo odpovidajici jeho télu.

Pokud jezdec sedi v normalni poloze pro zavod, sedadlo musi

pohodIné podpirat jeho pdnev, ramena a hlavu podle dale

uvedenych adaji:

o linie o¢i musi byt mezi spodnim a hornim okrajem bo¢ni opérky
hlavy;

e ramena musi byt ve vysce boéni opérky ramen sedadla;

e panev musi byt vhodnym zplsobem podpirdna bocni pdnevni
opérkou.

top edge
of side head support

Seats in compliance with 8862-
2009 FIA standard may be

used with supports
homologated by the car
manufacturers  in  option

variant

Seating position (FIA 8855-2021 and 8862-2009 seats):

The driver must choose a seat that fits well.

When seated in the normal racing position, the seat must support
comfortably at the pelvis, shoulder and head as follows:

o the eye line must be below the top edge of the side head support
and above the bottom edge of the side head support;

o the shoulder must fit within the side shoulder support of the seat;

e the pelvis must be adequately supported by the side pelvis
support.

eye line

bottom edge
of side head support

Pokud je mezi jezdcem a homologovanym sedadlem pouzita pénova

If a foam insert is used between the homologated seat and the

vlozka, musi byt minimalni bo¢ni opéra pro hlavu jezdce, ramena a

driver, minimum lateral support to the driver's head, shoulders and

pédnev garantovédna nasledujicim zplsobem:

e min. 230 mm u bo¢ni opéry hlavy podle roviny hlavy.

e min. 180 mm u bocni opéry sedadla pro ramena podle roviny
ramen.

e min. 100 mm na vysku u bo¢ni opéry sedadla pro panev podle
roviny panve a v minimalni délce 200 mm.

Tento pozadavek musi byt ovéfen za pouziti Sablony ve tvaru

rovnobéznosténu o rozmérech X 200 x Y 150 x Z 100 mm.

pelvis must be guaranteed as follows:

e 230 mm min. at seat-side-head support along the head-plane.

e 180 mm min. at seat-side-shoulder support along the shoulder-
plane.

e 100 mm min. in height at seat-side-pelvis support along the pelvis-
plane over a length of 200 mm min.

This requirement must be verified using a parallelepiped template of

dimensions X 200 x Y 150 x Z 100 mm.
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230 MIN

_——

180 MIN

Seat-foam-insert

Seat-foam-insert
material regulated

Head-Plane

Seat-foam-insert
material not regulated

Shoulder-Plane

Pelvis-Plane

\Template X200xY150xZ100

150

2. Ukotveni pro upevnéni drzaki sedadel

Pokud jsou zménéna plvodni upevnéni nebo drzaky, musi byt nové

*———1= 200 >
Free Seat-foam-insert height

Anchorage points for fixing the seat supports

If the original seat attachments or supports are changed, the new

dily bud’ schvélené pro toto pouZiti vyrobcem sedadel, nebo musi

parts must either be approved for that application by the seat

odpovidat dale uvedenym specifikacim:

Drzaky sedadel musi byt upevnény ke kotevnim bod(im pro upevnéni
sedadel minimalné 4 UGchyty na sedadlo, za pouziti Sroubl o
minimalnim priméru 8 mm a v souladu s pokyny uvedenymi na
Technickém listu FIA pro pouZité sedadlo (viz , drzéky k pouZiti“).

Drzéaky sedadel musi byt upevnény:

e Na kotevnich bodech pro upevnéni sedadel
plvodnim voze.

e Pfimo na skeletu/$asi v souladu s obr. 253-65.
Minimalni kontaktni plochy mezi dridkem, skeletem/3asi a
podlozkou &ini 40 cm? pro kazdy upevfiovaci bod.

pouzitych na

manufacturer or must comply with the specifications mentioned
below:

The seat supports must be fixed to the anchorage points for fixing
seats via at least 4 mounting points per seat, using bolts measuring
at least 8 mm in diameter and in accordance with the indications
mentioned on the applicable Technical List (cf. "supports to be used"
or "brackets to be used").

The seat supports must be fixed either:

e On the anchorage points for fixing seats used on the original car.

o Directly onto the shell/chassis according to Drawing 253-65.
The minimum area of contact between support, shell/chassis and
counter plate is 40 cm? for each mounting point.

renfort / reinforcement

coque du siege
seat shell

contre—plaque

/Conterp\ote

@ \comtrefp\oque

conterplate

253-65

e Na kotevnich bodech pro upevnéni sedadel odpovidajicich
obrazku 253-65B.

e VSechny soucasti musi byt z oceli, s vyjimkou vyztuzovacich desek
(counter plate) v pfipadé 3asi (skeletu), vyrobeného z lehkych slitin
(viz &l. 253-16.5).

U skelet(i/$asi z oceli je mozné Srouby nahradit pfivafenim opérné
desky profilu na vyztuzovaci desku

e On anchorage points for fixing seats
Drawing 253-65B.
All components must be steel, except counter plates in case of
chassis made in light alloy material (cf. Art. 253-16.5).

in conformity with

For shell/chassis made of steel, the bolts may be replaced by
welding the end plate on the counter plates.

FIA SPORT - Technical Department 14/40 WMSC 15.12.2021

©2021-Fédération Internationale de I'Automobile-All rights reserved Published on 16.12.2021

Reproduction is prohibited unless FIA/ASN's prior written consent



Appendix J — Article 253

Insert M8
soudée dans la traverse

Traverse | Cross Member

Profilé carré 35 mm min.
Epaisseur 2,5 mm min.
Squars extrudsd section 35 mm min,
Wall thickness : 2.5 mm min.

Vis M8 classe 8.8
Screw M8 grade 8.8

Qu/Or

Tube circulaire diamétre 35 mm min
Epaisseur 2.5 mm mini
Circular tube diameter 35 mm min.
Wall thickness : 2.5 mm min.

Platine | End plate

POKYNY PRO MONTAZ
1 — Vyvrtejte otvory (primér vétsi nez prdmér matic) do vnitiniho
prahu a do stény stfedového tunelu.
2 — Privarte matice na podloZky a poté tyto pfivarte na vnitini prah a
sténu stfedového tunelu.
3 — Privarte 2 zavitové vlozky na pricky a poté privarte 2 desticky na
jeji konce.
4 — Vse upevnéte 4 Srouby M8 tridy 8.8(norma ISO), které se
nasroubuji na pfivafrené matice.

welded in the cross member

Epaisseur 3 mm min. Surface : 40 cm2 min
Thickness 3 mm min. Area : 40 cm2 min.

253-65B

Profilé en U | “U” shape extruded section
Epaisseur 2,5 mm min.
soudé a la traverse
Thickness : 2.5 mm min.
welded to the crossmember

OuU/OR A
ol

Contre plague/ Counterplate
&paisseur 2 mm min.
thickness 2 mm min

Ecrous soudés
Welded nuts

Bas de caisse / Bodyshell lower rails

FITTING INSTRUCTIONS
1- Drill holes (larger than nut outer diameter) in the bodyshell lower
rail and in central tunnel wall.
2- Weld the nuts on the counter plates, then weld these on the
bodyshell lower rail on the central tunnel wall.
3- Weld the 2 threaded inserts in the cross member, then weld the
endplates at each end of the cross member.
4- Fix the assembly through 4 M8 screws of grade (ISO standard) 8.8
which are screwed in the welded nuts.

e Na kotevnich bodech pro upevnéni sedadel homologovanych
vyrobcem ve VO (v téchto pfipadech mohou byt plivodni kotevni
body odstranény).

3. Pokud jsou pouZity rychlorozepinaci systémy, musi odolat
horizontalni a vertikalni sile 18 000 N, které ovsem nejsou aplikovany
soucasné.

Pokud jsou pro nastaveni sedadel pouZity kolejnice, musi byt takové,
jaké doddvé vyrobce pro homologovany viz nebo sedadlo.

4. Upevnéni driaka sedadla k sedadlu

Upevnéni mezi sedadlem a drzaky musi byt tvofeno 4 uchyty, 2
vpfedu, 2 v zadni Casti sedadla, za pouziti Sroubl s minimalnim
prdmérem 8 mm a vyztuzemi, zac¢lenénymi do sedadla.

Kazdy uchyt musi odolat zatizeni 15 000 N v jakémkoli sméru.

5. Rozméry dridki a podloZek vyztuZovacich desek

Minimalni tloustka materidlu drzakd a podlozek je 3 mm pro ocela 5
mm pro lehké slitiny (pokud neni na obrdzcich uvedeno jinak).
Minimalni podélny rozmér kazdého drzéku je 60 mm.

ART. 17 PRETLAKOVE VENTILY

Pretlakové ventily na kolech jsou zakazény.

e On the anchorage points for fixing seats homologated by the
manufacturer as an Option Variant (in which case the original
anchorage points may be removed).

If quick release systems are used, they must be capable of
withstanding vertical and horizontal forces of 18000 N, applied non-
simultaneously.

If rails for adjusting the seat are used, they must be those originally
supplied with the homologated car or with the seat.

Fixing of the seat supports to the seat

The seat must be attached to the supports via 4 mounting points, 2
at the front and 2 at the rear of the seat, using bolts with a minimum
diameter of 8 mm and reinforcements integrated into the seat.
Each mounting point must be capable of withstanding a force of
15000 N applied in any direction.

Dimensions of supports and counter plates

The minimum thickness of the supports and counter plates is 3 mm
for steel and 5 mm for light alloy materials (unless otherwise stated
on drawings).

The minimum longitudinal dimension of each support is 6 cm.

PRESSURE CONTROL VALVES

Pressure control valves on the wheels are forbidden.
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ART. 18

18.2

18.3

18.4
18.4.1

SPECIFICKE POZADAVKY PRO VOZIDLA S ELEKTRICKYM POHONEM

Elektricka bezpec¢nost obecné

Musi byt zajisténo, Ze ani jediné selhani elektrického nebo
hybridniho systému nem0GZe byt pfi¢inou Uurazu elektrickym
proudem, ohroZujiciho Zivot osob a Ze pouZité soucdsti nemohou
zpUsobit zranéni, a to bez ohledu na okolnosti a podminky (dést atd.)
pouZzivani. K Grazu nesmi dojit ani pfi Spatné funkci systému.

. Soucdsti pouZité k ochrané osob nebo pfedmétld musi bezpeéné plnit

svou funkci po odpovidajici dobu.

.V systému tfidy napéti B (pfiloha J — ¢l. 251.3.1.10) nesmi byt aktivni

Zivé vodivé Casti.

. Ochranav pfipadé pfimého dotyku musi byt zajisténa jednim a/nebo

druhym z nésledujicich prostfedkd (norma I1SO/DIS 6469-3.2:2010):
- hlavni izolace Zivych dil(i (2.15);

- prekazky/kryty branici v pfistupu k zivym dilim.

Prekazky/kryty mohou byt vodivé ¢i nevodivé.

.V pripadé, Ze napéti elektrického okruhu patfi do tfidy napéti B (2.9),

musi byt na ochrannych obalech veskerého elektrického vybaveni,
které mulze byt pod vysokym napétim nebo v jeho sousedstvi,
vystrazny symbol ,Vysoké napéti” (viz obr. 1). Na tomto symbolu
musi byt cerny blesk ve Zlutém trojuhelniku s ¢ernym okrajem v
souladu s normou ISO 7010. Okraje trojuhelniku musi mit minimalné
12 cm, ale mohou byt zmenseny v pripadé, Zze symbol musi byt
umistén na dily malych rozméra.

SPECIFIC REQUIREMENTS FOR ELECTRICALLY POWERED VEHICLES

General electrical safety

It must be ensured that a single point of failure of the electric or
hybrid electric system cannot cause an electric shock hazardous to
the life of any person and that the components used cannot cause
injury under any circumstances or conditions (rain, etc.), whether
during normal operation or in unforeseeable cases of malfunction.

The components used for protecting persons or objects must reliably
fulfil their purpose for an appropriate length of time.

There must not be any exposed live conductive parts in the voltage
class B (Appendix J — Article 251.3.1.10) system.

Protection against direct contact shall be provided by one or both of
the following (from 1SO/DIS 6469-3.2:2010):

- basic insulation of the live parts (2.15);

- barriers/enclosures, preventing access to the live parts.

The barriers/enclosures may be electrically conductive or non-
conductive.

In cases where the voltage of the Power Circuit belongs to voltage
class B (2.9), symbols warning of "High Voltage" (see Figure 1) must
be displayed on or near the protective covers of all electrical
equipment that can run at high voltage. The symbol background shall
be yellow, and the bordering and the arrow shall be black, in
accordance with I1SO 7010. Each side of the triangle should measure
at least 12 cm but may be reduced to fit onto small components.

Dessin 1/ Figure 1
Oznaceni soucasti a okruhd tfidy napéti B / Marking of voltage class B components and circuits

. VSechna elektricka a elektrickd hybridni vozidla musi odpovidat

vnitrostatnim predpisim zemé, ve které se kona podnik, co se tyce
standardizace a kontroly elektrickych zafizeni. Elektrickd bezpecnost
elektrickych a elektrickych hybridnich zavodnich vozl musi
odpovidat nejvy$sim normam platnym pro silni¢ni vozidla, které jsou
tak minimalnim pozadovanym kritériem.

Ochrana kabelQ, elektrického

vybaveni

potrubi, konektort, spinact,
Kabely elektrického vybaveni musi byt chranény pred jakymkoli
rizikem mechanického poskozeni (kameny, koroze, mechanicka
porucha atd.) a proti jakémukoli riziku poZaru, pokud jsou upevnény
uvnitt karoserie.

. Soucasti a kabely tfidy napéti B musi odpovidat prifezim podle

normy CEl 60664 co se tyCe vzdalenosti, povrchové vzdalenosti
(ptiloha J — ¢l. 251.3.1.13) a pevné izolace nebo musi splfiovat
vydrzné napéti v souladu s testem vydriného napéti uvedenym v
normé ISO/DIS 6469-3.2:2010.

. Zastréku musi byt mozné fyzicky zapojit jen do odpovidajici zasuvky

ze vSech dostupnych.
Ochrana proti prachu a vodé

V3sechny casti elektrického vybaveni musi byt chranény za pouZiti
tfidy kryti IP (viz napf. ISO 20653), specifikované v pfislusné tridé
vozidel uvedené v priloze J.

Musi byt ovSem pouZito kryti typu IP55 (pIné vyzkousené proti
prachu a stikajici vodé).

Dobijeci systém uchovavani energie (RESS)

Koncepce a instalace

All electric and hybrid electric vehicles must comply with the
requirements of the national authorities in the country in which the
vehicle races in respect of the standardisation and control of
electrical installations. The electrical safety for electric and hybrid
electric racing vehicles must use the highest standards for road going
cars as a minimum electrical safety standard.

Protection of cables, electrical

equipment

lines, connectors, switches,

Electrical cables and electrical equipment must be protected against
any risk of mechanical damage (stones, corrosion, mechanical
failure, etc.) as well as any risk of fire and electrical shock.

The voltage class B components and wiring shall comply with the
applicable sections of IEC 60664 on clearances, creepage distances
(Appendix J — Article 251.3.1.13) and solid insulation; or meet the
withstand voltage capability according to the withstand voltage test
given in 1SO/DIS 6469-3.2:2010.

A plug must physically only be able to mate with the correct socket
of any sockets within reach.

Protection against dust and water

All parts of the electrical equipment must be protected using an IP
class (see e.g. I1SO 20653) specified in the respective Appendix J
vehicle Class.

However, IP 55 type protection must be used as a minimum (fully
dust-proof and proof against streaming water).

Rechargeable Energy Storage System (RESS)

Design and installation
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18.4.2

. Vyrobce vozu musi jakymkoli

.V pripadé povrchové vzdélenosti

Kazda skupina uvedena v ¢l. 251 pfilohy J, kategorie | nebo kategorie
I, pouzivajici elektricky pohon, musi v pfislusném clanku pfilohy J
specifikovat maximalni hmotnost a/nebo energeticky obsah RESS.

RESS by mél byt uloZen uvnitf kabiny pro preziti vozidla. Pokud neni
RESS umistén uvnitf kabiny pro preZiti, jeho umisténi a montaz musi
odpovidat pfedpistim pro crash testy a musi byt schvéleny FIA.

. Je povinny crash test s faleSnym RESS. Jeho hmotnost a pevnost musi

byt identické s puvodnim RESS. Musi zahrnovat vSechny soudasti s
vyjimkou prvk( baterie, které musi byt nahrazeny falesnymi prvky
stejné velikosti a stejné hustoty.

zplsobem prokdzat, Ze RESS
instalovany ve vozidle byl zkonstruovan tak, aby i v pfipadé nehody:

e byla zaru¢ena mechanicka a elektricka bezpe¢nost RESS a
e ani RESS ani samotné upevnéni nebo jeho kotevni body se
nemohly uvolnit.

Podminky pro crash test jsou definovany v pfislusné tridé a
oddélenim bezpecnosti FIA.

. Oddily RESS musi byt koncipovany tak, aby se predeslo zkratu

vodivych dild v pfipadé deformace néjaké soucasti nebo oddilu RESS;
musi byt eliminovdno veskeré riziko proniknuti nebezpecnych
kapalin do prostoru pro posadku. Tyto oddily musi kompletné
obklopovat RESS, s vyjimkou vétracich otvort vedoucich ven a musi
byt z materidlu odolného vici ohni (M1; eurotfida A2s1d1), robustni
a nepropustné pro kapaliny z RESS.

Uvnitt kazdého oddilu RESS musi byt zabrdnéno tvorbé hoflavé
koncentrace plyn/vzduch nebo prach/vzduch. Musi zde byt vétraci
systém odvadéjici plyn, ktery mohou vyprodukovat 3 ¢lanky baterie
za 10 sekund béhem tepelného lavinového jevu (Udaje sdélené
vyrobcem prvk{). Plyny musi byt odvadény v zadni ¢asti vozu.

RESS musi byt mozné manudlné izolovat od elektrického okruhu
minimalné pomoci dvou nezavislych systému (napf. relé, detonatory,
spinace, manualni jisti¢ atd.). Musi zde byt minimalné jeden systém
manualni a jeden systém automaticky (kontrolovany BMS, ECU ...).

RESS musi zahrnovat dva nezavislé systémy, aby se zabrdnilo prepéti.

j- Vsechny pfistupné vodivé ¢asti RESS a kabeldZze musi mit dvoji izolaci.

Na kazdém oddilu elektrického okruhu musi byt vystrazny symbol
,Vysoké napéti“ (viz ¢l. 18.1e).

1zolace kabel( musi mit provozni teplotu mezi -20 °C a +150 °C.

Vzdalenost a povrchova vzdalenost

Toto ustanoveni pochazejici z normy ISO 6469-1: 2009 se tyka
dodate¢ného nebezpeci svodového proudu mezi pripojovacimi
svorkami RESS, véetné jakéhokoli pfipojeni vodice spojeného s nimi
a jakékoli vodivé ¢asti (pfiloha J — €l. 251.3.1.17), kvali riziku uniku
elektrolytu nebo dielektrika za normalnich podminek fungovani (viz
obr. 2).

Toto ustanoveni se nevztahuje na maximalni pracovni napéti (Pfiloha
J —¢l. 251.3.1.9) napajeciho obvodu (Pfiloha J — ¢l. 251.3.1.14) nizsi
nez 60 V DC.

V pfipadé absence rizika Uniku elektrolytu musi byt RESS koncipovén
v souladu s normou CEl 60664-1. Stupen znecisténi musi byt
pFizplisoben rozsahu pouziti.

V pfipadé rizika uniku elektrolytu se doporucuje, aby povrchova
vzdalenost (2.12) byla nasledujici (viz obr. 2):

mezi dvéma pripojovacimi
svorkami RESS:

d>0.25U +5, kde:

d je povrchova vzdalenost méfend na

milimetrech (mm);

zkouseném RESS, v

Each Group listed in Art. 251 of Appendix J, Category | or Category Il
using an electric drive train must individually specify, in the
respective Appendix J, the maximum weight and/or energy content
of the RESS.

The RESS should be housed within the survival cell of the vehicle. If
the RESS is not housed in the survival cell the location and mounting
must fulfil crash test requirements and must be approved by the FIA.

A crash test with a dummy RESS is mandatory. The dummy must have
an identical weight and stiffness as the original RESS. It should
include all components except the cells, which must be replaced with
a dummy of the same size and density as the cells.

The vehicle manufacturer must prove, by whatever means, that the

RESS installed in the vehicle has been designed in such a way that

even when subjected to a crash:

e the mechanical and electrical safety of the RESS is secured; and

¢ neither the RESS nor the fastening device itself nor its anchorage
points can come loose.

Crash test standards are defined in the respective class and by the
FIA Safety Department.

The RESS compartment(s) must be designed to prevent short circuits
of the conductive parts, in the event of a RESS compartment or
component deformation; and any risk of harmful liquids entering the
cockpit must be eliminated. This compartment must completely
surround the RESS with the exception of ventilation openings
connected to the outside, and it must be made of a fire-resistant (M1
; A2s1d1 euroclass), robust and RESS fluid-tight material.

Any RESS compartment(s) must prevent the build-up of an ignitable
gas/air or dust/air concentration inside the compartment(s). Venting
system must be present to evacuate the quantity of gas that can be
spread by 3 cells in 10s during thermal runaway (data given by the
cells supplier). Gas must be evacuated at the rear of the car.

The RESS must be capable of being isolated from the Power Circuit
by at least two independent systems (e.g. relays, detonators,
contactors, a manually operated Service Switch, etc.). There must be
at least one manually operated system and one automatic system
(control by BMS, ECU,...).

The RESS must include two independent systems to prevent
overcurrent.

All accessible conductive parts of the RESS and of the wiring must
have double isolation.

On each compartment belonging to the Power Circuit the symbols
warning of “High Voltage” must be displayed (see Article 18.1e).

Cable insulation must have a service temperature rating of at least -
20 °C to +150 °C.

Clearance and creepage distance

This sub-clause taken from ISO 6469-1:2009 deals with the additional
leakage-current hazard between the connection terminals of a RESS,
including any conductive fittings attached to them and any
conductive parts (Appendix J — Article 251.3.1.17), due to the risk of
electrolyte or dielectric medium spillage from leakage under normal
operating conditions (see Figure 2).

This sub-clause does not apply to maximum working voltages
(Appendix J — Article 251.3.1.9) of the Power Circuit (Appendix J —
Article 251.3.1.14) lower than 60 V DC.

If electrolyte leakage cannot occur, the RESS must be designed
according to IEC 60664-1. The pollution degree shall be suitable for
the range of application.

If electrolyte leakage could occur, it is recommended that the
creepage distance (2.12) be as follows (see Figure 2):

In the case of a creepage distance between two RESS connection
terminals:

d>0.25U + 5, where:

d is the creepage distance measured on the tested RESS, in
millimetres (mm);
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U je maximalni provozni napéti mezi dvéma spojovacimi svorkami
RESS, ve Voltech (V).

U is the maximum working voltage between the two RESS
connection terminals, in volts (V).

b. V pfipadé povrchové vzdalenosti mezi ¢astmi pod napétim (pfiloha J In the case of a creepage distance between live parts (Appendix J —
— ¢l. 251.3.1.16) a uzemnénim elektrického Sasi (Pfiloha J — ¢l. Article 251.3.1.16) and the electric chassis ground (Appendix J —
251.3.1.15): Article 251.3.1.15):

d 0.125 U + 5, kde: d 0.125 U + 5, where:
d je povrchova vzdalenost mezi dily pod napétim a elektrickym Sasi, d is the creepage distance between the live part and the electric
v milimetrech (mm); U je maximalni provozni napéti mezi dvéma chassis, in millimetres (mm); U is the maximum working voltage
pripojovacimi svorkami RESS, ve Voltech (V). Vzdalenost (Pfiloha J— between the two RESS connection terminals, in volts (V). The
¢l. 251.3.1.12) mezi vodivymi plochami musi byt minimalné 2,5 mm. clearance (Appendix J — Article 251.3.1.12) between conductive
surfaces shall be a minimum of 2.5 mm.
A_/ ,\'\
7 "‘T*\" Y
Dessin 2 / Figure 2
Povrchova vzdalenost a vzdalenost Creepage distance and clearance
1 vodivy povrch 1 Conductive surface
2 pripojovaci svorka (packRESS nebo RESS) 2 Connector terminal (RESS pack or RESS)
3 povrchova vzdalenost 3 Creepage distance
4 vzdalenost 4 Clearance
18.4.3 Montaz baterii a ultra (super) kondenzatord Mounting of Batteries and Ultra (Super) Capacitors
Prvky baterie a kondenzator( musi byt spravné namontované, aby Cells and capacitors have to be mounted properly, in order to
byly schopné projit crash testem, aniz by doslo k velké mechanické withstand a crash test without major mechanical deformation
deformaci zpUsobujici selhani prvku. resulting in cell failure.
18.4.4 Specificka ustanoveni pro baterie Specific provisions for Batteries
Clanky baterie musi byt certifikované jako odpovidajici pfepravnim Battery cells must be certified to UN transportation standards as a
normam OSN, které jsou minimdlnimi poZadavky, co se tyée minimum requirement for fire and toxicity safety.
protipozarni bezpeénosti a toxicity.
18.4.4.1 Elektrochemie Declaration of cell chemistry

Je povolen jakykoli typ elektrochemie pod podminkou, Ze ji FIA Any type of cell chemistry is allowed provided the FIA deems the cell
posoudi jako bezpecnou. chemistry safe.

a. Zakladni pozadavky v oblasti bezpecnosti a chemie baterie musi byt The basic chemistry and safety requirements of the battery must be
predloZzeny FIA tfi mésice pred prvni soutéZi, pfi které ma byt given to the FIA three months in advance of the first competition in
pouZita, pokud jeji chemie neni uvedena na nasledujicim seznamu:  which it is to be used, if its chemistry does not belong to the list

below:
¢ olovo-kyselina ¢ Lead-Acid
e zinek-brom e Zinc-Bromium
¢ nikl-metal-hydrid ¢ Nickel-Metal-Hydride
e lithium (lithium-ion a lithium polymer). e Lithium (Lithium-lon and Lithium-Polymer)

b. Jakakoli zména prvku, modulu nebo packu homologované baterie je  No modification to a battery cell itself or to a homologated module
zakazana. or pack is permitted.

c. U baterii olovo-kyselina jsou povoleny pouze typy regulované For lead-acid batteries, only valve-regulated types (gel-types) are
pomoci ventilu (typu gel). permitted.

d. Lithiové baterie musi byt vybaveny systémem fizeni baterii. Lithium batteries must be equipped with a battery management
Specificka ustanoveni jsou uvedena v ¢l. 18.4.4.2. system. The specific provisions are set out in Article 18.4.4.2.

e. SoutéZici musi predlozit dokumenty predané vyrobcem baterie a The competitor has to supply documents from the cell and pack
packu (modulu), specifikujici relevantni udaje. (module) producer specifying safety relevant data.

f. Dodavatel c¢lanku musi poskytnout bezpecnostni pokyny pro The cell supplier must provide the safety instructions for the specific
elektrochemii. cell chemistry.

g. Bezpecnost c¢lanku v kombinaci se systémem fizeni baterii (¢l. The safety of the cell in combination with a Battery Management
18.4.4.2) je pozadovana, pokud ¢lanek musi mit certifikaci OSN pro System (Article 18.4.4.2) is required if the cell needs to have a UN
leteckou prepravu. certification for air transportation.

h. SoutéZici musi predlozit plan zasahu uvadéjici, jak zachazet se sadou The competitor has to supply a contingency plan describing how to
baterii v pfipadé pfehfati (pozaru) a nérazu. handle the battery pack in case of overheating (fire) and crash.
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18.4.4.2

18.4.5

18.4.6

18.5

18.6

18.6.1

a.

Systém Fizeni baterii

Systém Fizeni baterii (BMS) je duleZitym bezpecnostnim systémem
zaclenénym do packu baterii. Musi byt stale pfipojen k ¢lankim a
packu baterie, s vyjimkou expedice, nebo pokud je v pohotovosti.

Obecné musi BMS odpovidat chemii baterie, jak to doporucuje
vyrobce ¢lankd baterie.

Pro ¢lanky podléhajici tepelnému lavinovému jevu je pfisné zakazano
pouzivat ¢lanky (moduly) mimo specifikace stanovené vyrobcem.

.V systému fizeni baterii musi byt zahrnuta kontrola teploty, aby se

predeslo jakémukoli tepelnému lavinovému jevu pfi pretizeni nebo
selhani baterii.

Vytvéreni tepla za podminek prvniho selhdni, které muze
predstavovat nebezpeci pro osoby, je tfeba vhodnymi opatfenimi
zabranit, napf. sledovanim proudu, napéti nebo teploty.

BSM je bezpecnostni systém; musi detekovat interni selhani a spustit
snizeni vykonu dodavaného baterii/do baterie nebo baterii odpojit,
pokud jeji fungovani neni pokladano za bezpecné.

Spojeni ¢lank( baterie do jednoho packu musi provést vyrobce
disponujici vhodnou technologii. Specifikace packu baterie, modult
a ¢lankq, jakoz i dokument, v némz vyrobce potvrzuje bezpec¢nost
takto vyrobeného packu baterie, musi byt pfedem provéfeny a
schvaleny ASN.

Specificka ustanoveni pro ultra (super) kondenzatory

Soutézici musi predlozZit veskeré dokumenty tykajici se typu
kondenzatoru.

Neni povolena Zadnd zména samotného kondenzatoru nebo
homologovaného modulu ¢i packu baterie.

SoutéZici musi predloZit dokumenty tykajici se bezpecénosti, které mu
ptredal vyrobce kondenzétoru a sady baterii (modulu).

Soutézici musi predloZit plan zasahu uvadéjici, jak zachazet se sadou
baterii v pfipadé pfehfati (pozéru) nebo nérazu.

Specificka ustanoveni pro setrvacniky

Soutézici musi jakymkoli zplsobem prokazat, Ze oddil setrvacniku je
dostatecné pevny, aby odolal selhani systému, napf. roztrzeni rotoru
pfi maximalni rychlosti.

Soutézici musi garantovat bezpec¢nost jezdce (a spolujezdce) pro
vsechny podminky, v nichZ se vozidlo nachdzi, i v pfipadé narazu.

Soutézici musi predloZit dokumenty vztahujici se k bezpecnosti a
predané vyrobcem setrvacniku.

Vykonova elektronika

Vykonova elektronika (méni¢, chopper) musi byt koncipovana s
nezbytnym vybavenim pro zjisténi vétSich selhani, napf. zkraty,
predpéti/podpéti. Musi zahrnovat mechanismus umoziujici prerusit
systém elektrického pohonu, pokud je zjisténo vazné selhani.

Elektrické motory

Musi byt prfijata opatfeni nebo instalovana zafizeni, aby bylo

dosazeno, co mozné nejlepsi stability vozu v pfipadé zablokovani

jednoho kola v dasledku poruchy fungovani elektrického pohonu

nebo elektrického motoru.

- Jediny motor konvencné pohani hnaci napravu s diferencidlem
(jedna se o dobfe pfijimané a velice spolehlivé Feseni).

- Motor je spojen s jednim hnacim kolem pomoci spojky (stfizny
kolik) a planetového soukoli.

- V ptipadé zablokovani jednoho kola mlze automaticky systém
zablokovat opacné kolo napravy.

Kapacitni vazba

Kapacitni vazby mezi potencidlem tfidy napéti B (pfiloha J — ¢l.
251.3.1.10) a elektrickym Sasi (pfiloha J — ¢l. 251.3.1.15) obecné

Battery Management System

The Battery Management System (BMS) is an important safety
system and thus part of the battery pack and must be connected to
the cells and the battery pack at all the times except for shipping or
when set to rest condition.

The BMS must, in general, be appropriate for the battery chemistry,
as recommended by the cell manufacturer.

For cells prone to thermal runaway it is strictly prohibited to operate
the cells (modules) outside the specifications established by the cell
manufacturer.

Temperature control must be considered in the battery
management system to prevent thermal runaway during overload or
battery failure.

Heat generation under any first-failure condition, which could form
a hazard to persons, shall be prevented by appropriate measures,
e.g. based on monitoring of current, voltage or temperature.

The BMS is a security system; it must detect internal faults and has
to trigger power reduction delivered from/to the battery or has to
switch off the battery if the BMS considers battery operation unsafe.

The assembly of the battery cells in a battery pack must be carried
out by a manufacturer with the appropriate technology. The
specification of the battery pack, modules and cells, as well as a
document from the said manufacturer attesting to the safety of the
produced battery pack, must be verified and approved by the ASN in
advance.

Specific provisions for Ultra (Super) Capacitors

The competitor has to supply documents about the capacitor type.

No modification to a capacitor itself or to a homologated module or
pack is allowed.

The competitor has to supply safety related documents from the
capacitor and pack (module) producer.

The competitor has to supply a contingency plan describing how to
handle the pack in case of overheating (fire) or crash.

Specific provisions for Flywheel Systems

It is up to the competitor to prove, by whatever means, that the
Flywheel System compartment is strong enough to withstand a
system failure, e.g. a rotor crash at full flywheel speed.

Driver (and co-driver) safety has to be guaranteed by the competitor
under all vehicle conditions, even if subjected to a crash.

The competitor has to supply safety related documents from the
flywheel producer.

Power electronics

The power electronics (converter, chopper) must be designed with
the necessary equipment to detect major faults, e.g. short circuits,
over/under voltage, and must have a mechanism to shut down the
electric drive train system if a serious fault is detected.

Electric motors

Provisions or devices must be foreseen to obtain best possible
vehicle stability in case of a single locked wheel resulting from a
malfunction of the electric drive train or the electric motor.

- Asingle motor propels in a conventional way the drive axle with a
differential (this is a well approved and highly reliable solution).

- The motor is coupled to a single driven wheel by means of a clutch
(shear pin) and planetary gear.

- In case of single locked wheel an automatic system may lock the
opposite wheel of the axle.

Capacitive coupling

Capacitive couplings between a voltage class B (Appendix J — Article
251.3.1.10) potential and electric chassis (Appendix J — Article

FIA SPORT - Technical Department

19/40

©2021-Fédération Internationale de I'Automobile-All rights reserved
Reproduction is prohibited unless FIA/ASN's prior written consent

WMSC 15.12.2021
Published on 16.12.2021



Appendix J — Article 253

vyplyvaji z kondenzatorl Y, pouZivanych z divodi EMC nebo

parazitnich kapacitnich vazeb.

Podle normy ISO/DIS 6469-3.2:2010:

- pro proudy DC zpUsobené vybitim tohoto typu kapacitnich vazeb
pfi kontaktu s vysokym napétim DC, musi byt energie celkové
kapacity mezi jakymkoli dilem pod napétim tfidy napéti B (pfiloha
J—¢l.251.3.1.16) a elektrickym $asi (pfiloha J—¢l. 251.3.1.15) < 0,2
J pfi maximalnim provoznim napéti (pfiloha J — ¢l. 251.3.1.9).
Celkova kapacita by se méla pocitat podle planovanych hodnot
dilt a pfipojenych soucasti.

pro proudy AC vyvolané jejich kapacitnimi vazbami pfi kontaktu
vysokého napéti AC nesmi proud AC v téle presdhnout 5 mA,
méfeni v souladu s normou CEI 60950-1.

Kazdy motor pohanény ménicem (chopper, vykonova elektronika)
ma kapacitni vazbu na svou skfin atd. se stupném zavislym na jeho
koncepci. Cilem je vidy minimalizovat tento jev, ktery znamend
ztratu energie, ale ktery nelze eliminovat.

Kapacitni vazba zavedend rozloZzenymi kapacitami CC (viz obr. 3)
vychazi v tok stfidavého proudu i.. mezi elektrickym okruhem a
elektrickym S$asi, v€etné karoserie. V dusledku toho musi byt
vytvofeno negalvanické spojeni se spojovacim kondenzatorem Cs
mezi elektrickym okruhem a uzemnénim Sasi, aby se omezilo
maximalni alternativni napéti U.. mezi uzemnénim elektrického
okruhu a $asi na Urovni bezpecného napéti nizsiho nez 30 V AC rms.

Spojovaci kondenzator Cs a koncentrované vazebni kapacity Cc
predstavuji déli¢ stfidavého napéti pro vystupni napéti invertoru
Umv. V disledku toho se stfidavé napéti izolacni bariéry Uac vypocte
takto:

:UINF

Vyse uvedeny vypocéet udava odhad napéti izolaéni prekazky Uac,
protoZe stfidavy proud iac zdaleka neni sinusovy. Méfeni tak musi
prokazat, Ze napéti Uqc je snizeno spojovacim kondenzatorem Cg (viz
obr. 3, obr. 4 a obr. 5, mozny vzorec: Cs = Cs; + Caz, Viz obr. 6) na
bezpecné Urovni napéti nizsi nez 30 V AC rms.

Viz priklad pfiblizného odhadu minimalni hodnoty spojovaciho
kondenzétoru Ca min:

Pokud bereme: Ur = 500 V AC, rozdélené kapacitni vazby jsou Cc =
3 nF a maximalni povolené napéti pro izolacni bariéru je Usc = 30
V rms.

Pak se minimalni hodnota spojovaciho kondenzatoru Csmin vypocte
takto:

u INV

=C. 0

—1|=

ac max

. Spojovaci rezistor RB (viz obr. 3, obr. 4 a obr. 5, mozny vzorec:
Rg =

viz obr. 6) omezuje napéti DC Udc prochdzejici izolacni prekazkou
mezi elektrickym okruhem a uzemnénimsasi. Hodnota spojovaciho
rezistoru by méla byt minimalné 500 Q/V vzhledem k maximalnimu
provoznimu napéti +UB systému tfidy napéti B (zatiZeni). Postup
méFeni pro kontrolu hodnoty spojovacich rezistori Re: a Re: je
uveden v dohodé EHS ECE-R 100/01 (WP.29/2010/52),
listopad/prosinec 2010, pfiloha 4 ,Metoda méfeni izolatniho
odporu”av normé ISO 6469-1:2009(E), ¢l. 6.1 ,,Izolacni odpor RESS”.

RB]
RB] + RBZ

251.3.1.15) usually result from Y capacitors, used for EMC reasons,

or parasitic capacitive couplings.

I1SO/DIS 6469-3.2:2010 constitutes:

- For DC body currents caused by discharge of such capacitive
couplings when touching DC high voltage that the energy of the
total capacitance between any energized voltage class B live part
(Appendix J — Article 251.3.1.16) and the electric chassis (Appendix
J — Article 251.3.1.15) shall be < 0.2 Joule at its maximum working
voltage (Appendix J — Article 251.3.1.9). Total capacitance should
be calculated based on designed values of related parts and
components.

- For AC body currents caused by such capacitive couplings when
touching AC high voltage that the AC body current shall not exceed
5 mA, with the measurement in accordance with IEC 60950-1.

Any motor driven by a converter (chopper, power electronics) will
show capacitive coupling to its case, etc., to a degree dependent on
its design. There is always a target to minimise this given that it is a
waste of energy but it cannot be eliminated.

Capacitive coupling introduced by distributed capacitances Cc (see
Figure 3) results in an AC current iac flow between the Power Circuit
and an electric chassis, including bodywork. Hence, a non-galvanic
connection with a bonding capacitor Cs between the Power Circuit
and chassis ground must be introduced, in order to limit the
maximum AC voltage Uac between Power Circuit Ground and chassis
to a safe voltage level less than 30 V AC rms.

The bond capacitor Cs and the lumped coupling capacitances Cc
represent an AC voltage divider for the inverter output voltage Uiv.
Hence, the AC isolation barrier voltage U.c calculates to:

_Cc

Cg +C,
The above calculation gives an estimate of the isolation barrier
voltage Uac as the AC current iac is far from sinusoidal. Hence,
measurements must prove that the voltage Uac is reduced by the
bonding capacitor Cs (see Figure 3, Figure 4 and Figure 5, optionally:

Cs = Ca1 + Cg2, see Figure 6) to a safe voltage level less than 30 V AC
rms.

An example for a rough estimate of the minimum value of the
bonding capacitor Cg min:

We assume: Uinr = 500 V AC, the distributed coupling capacitances
add up to Cc = 3 nF and the maximum permissible isolation barrier
voltage Uac =30V rms.

Hence, the minimum bond capacitor value Cs min calculates to:

3nF(

The bond resistor RB (see Figure 3, Figure 4 and Figure 5, optionally:

'Raz

500 V

—1|=47 nF
30 V

see Figure 6) limits the DC voltage U4 across the isolation barrier
between the Power Circuit and Chassis Ground. The value of the
bond resistor should be at least 500 Q/V referred to the maximum
working voltage +Us of the voltage class B system (charging). The
measurement procedure to check the value of the bond resistors Re1
and Rs2 is given in the ECE agreement ECE-R 100/01
(WP.29/2010/52), Nov./Dec. 2010, Annex 4 “Isolation Resistance
Measurement Method” and in the standard ISO 6469-1:2009(E),
Article 6.1 “Isolation Resistance of the RESS“.
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Appendix J — Article 253

e. Vyrobce mUZe nabidnout vlastni technické feseni, které musi byt

schvaleno FIA.

Manufacturer can propose its own technical solution that should be
approved by FIA.

Distributed Coupling Capacitors C¢

lac *Us Voltage
et ~. Class B

Auxiliary . H

circuit | {6 poror et vy |2 high

12v 2 | Comnec-| % yioltage
| Battery

Inverter “Ug

Capacitor
1

Electric Chassis Ground
Uac , Ude

:  Power Circuit
g Ground
- Isolation Barrier

Bond Resistor

Dessin 3

Nevodiva skfin invertoru a prostor pro baterie. Vzhledem ke
kapacitam rozdélenym mezi vinuti statoru, rotor a skfin se kapacitni
vazba déli na tok stfidavého proudu iac pres izolaéni prekdzku mezi
elektrickym obvodem a elektrickym Sasi. Spojovaci kondenzator Cs
vhodné velikosti snizuje napéti Uac na uroven bezpecného napéti.
Jmenovité napéti spojovaciho kondenzatoru musi byt specifikovano
minimalné pro maximalni vystupni napéti invertoru.

/ Figure 3

Non-conductive inverter case and battery compartment.

Due to distributed capacitances between stator windings, rotor and
case capacitive coupling results in an AC current iac flow across the
isolation barrier between the Power Circuit and the electric chassis.
A bond capacitor Cs of an adequate size reduces the voltage Ui to a
safe voltage level. The nominal voltage of the bond capacitor must
be specified for at least the maximum output voltage of the inverter.

Voltage Class B
High Voltage Battery

| C Inverter [ |f‘ Battery Hous;‘ng|

Isolation Bar

Distributed Coupling
Capacitors C¢

Bond|Resistor
Auxiliary Rs
Circuit
12V "
Cs il
Bond|Capacitor | iac
— — &=

Use|s Uae

Bond wire PCG ... Power Circuit Ground

fac

_Electric Chassis Ground -;-
Dessin 4 / Figure 4

Vodiva skFif invertoru a prostor pro baterie jsou pfipojeny ke kostfe The conductive inverter case and battery compartment is bonded to

elektrického $asi. Spojovaci rezistor Rs a spojovaci kondenzator Cs the Electrical Chassis Ground. The bond resistor Rs and capacitor Cs

jsou pripojeny od kostry elektrického $asi na kostru elektrického are connected from the Electrical Chassis Ground to the Power
okruhu, tedy v tomto ptipadé baterie minus — Us. Circuit Ground, which is, in this case, the battery minus -Us.

Voltage Class B
High Voltage Battery

[[conductive Inverter | [c

Isolation Bar

Battery |

Distributed Coupling
Capacitors C¢

Bond|Resistor

i Optional | [ 2
Auxiliary 2 PRI e
Circuit Inverter f ' Caniec- | v, o=
12V 2y =

—
, Ude

iaci

PCG ... Power Circuit Grounc!__,.-"r

Bond wire

iac = fac

lll—o-""

Electric Chassis Ground

Dessin 5 / Figure 5

Vodiva skFif invertoru a prostor pro baterie jsou pfipojeny ke kostfe The conductive inverter case and battery compartment is bonded to
elektrického Sasi. Spojovaci rezistor Re a spojovaci kondenzdtor Cs the Electrical Chassis Ground. The bond resistor Rs and capacitor Cs
jsou pripojeny od kostry elektrického Sasi na kostru elektrického are connected from the Electrical Chassis Ground to the Power
okruhu, tedy v tomto pripadé 50 % napéti baterie +Us. Circuit Ground, which is, in this case, 50 % of the battery voltage +Us.
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18.7

18.8

d

Voltage Class B

| Conductive Inverter | Il‘

tive Battery Housi ‘,I

Distributed Coupling
Capacitors C¢

Isolation Barrier

High Voltage Battery

Bond|Resistor

Auxiliary
Circuit
12v

+Ug
Uy l__h i, Bond|Capacitor
Optional | | 2 wi wm=
Inverter Connec- [ |/ | imaem
won || = )
2 vime . BondiCapacitor
U !

Bond|Resistor

Bond wire PCG ... Power Circuit Ground

g
Electric Chassis Ground -4-

- fac =

Dessin 6 / Figure 6

Vodiva skFif invertoru a prostor pro baterie jsou pfipojeny ke kostre
elektrického $asi. Spojovaci rezistory Rs1 a Rs2 a spojovaci
kondenzétory Cs: a Cs2 jsou pfipojeny od kostry elektrického Sasi ke
svorkam baterie +Us a -Us, z CehoZ vyplyva kostra elektrického
okruhu 50 % napéti baterie +Us.

Ochrana pred urazem elektrickym proudem

. Zadna &ast elektrického vybaveni nesmi mit napéti nad limity tfidy

napéti B (2.9).

Norma 1SO/DIS 6469-3.2:2010: Obecné musi byt pfistupné vodivé
Casti elektrického vybaveni tfidy napéti B, vcetné vodivych
prekazek/oball, spojeny s elektrickym $asi pro vyrovnani potencialu
v souladu s nasledujicimi poZadavky:

- VSechny soucasti tvofici cestu proudu vyrovnani napéti (vodice,
spoje) musi odolat maximalnimu proudu v pfipadé jediného
selhani.

- Odpor cesty vyrovnani napéti mezi dvéma pristupnymi vodivymi
¢astmi elektrického okruhu tfidy napéti B, kterych se muze
soucasné dotykat jedna osoba, nesmi byt vy$si nez 0,1 Q.

. Zadna &ast $asi nebo karoserie by neméla byt poufZita jako zpétna

draha proudu, s vyjimkou poruchovych proudd.

Mezi kostrou elektrického obvodu a $Sasi (karoserii) vozidla je
povoleno maximalné 60 V DC nebo 30 V AC.

Elektronicky systém kontroly musi trvale kontrolovat Uroven napéti
mezi kostrou $asi (= pomocna vykonova kostra) a kostrou
elektrického okruhu. Pokud kontrolni systém zjisti napéti DC nebo AC
nad 60 V DC nebo 30 V AC, s frekvenci nizsi nez 300 kHz, musi
kontrolni okruh okamzité reagovat (do 50 ms) a spustit kroky, které
budou specifikovény pro kazdou tfidu vozidel.

Ekvipotencialni spojeni

. Aby se omezily ucinky rezimu selhani, v némz je vysoké napéti v AC

pfipojeno k systému nizkého napétivozidla, je nezbytné, aby vsechny
hlavni vodivé ¢asti karoserie méli ekvipotencidlni spojeni se Sasi
vozidla pred kabely nebo vodivé ¢asti odpovidajicich rozméra.

Spojeni je pozadovéno pro vsechny soucdasti, k nimz je pfipojen nebo
v jejich blizkosti prochazi vodi¢, kabel nebo pas, ktery muize vést
proud jedinym bodem zavady v izolaci a kterého se mimo jiné maze
dotknout jezdec sedici ve vozidle, mechanik pfi zastaveni v boxech
nebo tratovi komisafi nebo lékafsky personal p#i zachrannych
operacich.

. VSechny soucasti vyZadujici ekvipotencidlni spojeni budou pfipojeny

k hlavnimu bodu kostry (pfiloha J — ¢l. 251.3.1.15.1) s odporem
umoziujicim zabranit nebezpecnému kontaktnimu napéti (30 V AC)
v pfipadé selhdni spojeni AC na urcité urovni parazitni kapacity.

Hlavni bod kostry (2.14.1) musi byt specifikovan pfipad od pfipadu
pro kazdou tfidu vozidel s elektrickym pohonem v pfislusném ¢lanku
prilohy J.

The conductive inverter case and battery compartment is bonded to
the Electrical Chassis Ground. The bond resistors Rs1 and Re2 and the
bond capacitors Cs1 and Cs; are connected from the Electrical Chassis
Ground to the battery terminals +Us and -Us resulting in a Power
Circuit Ground at 50 % of the battery voltage +Us.

Protection against electrical shock

In no part of the electrical equipment may there be voltage
exceeding voltage class B (2.9) limits.

ISO/DIS 6469-3.2:2010 constitutes: As a general rule, exposed
conductive parts of voltage class B electric equipment, including
exposed conductive barriers/enclosures, shall be bonded to the
electric chassis for potential equalization according to the following
requirements:

- All components forming the potential equalization current path
(conductors, connections) shall withstand the maximum currentin
a single failure situation.

- The resistance of the potential equalization path between any two
exposed conductive parts of the voltage class B electric circuit,
which can be touched simultaneously by a person, shall not exceed
0.1Q.

No part of the chassis or bodywork should be used as a current
return path except for fault currents.

Between the Power Circuit Ground and the chassis (body) of the
vehicle, no more than 60 V DC or 30 V AC respectively are allowed.

An electronic monitoring system must continuously check the
voltage level between Chassis Ground (= Auxiliary Power Ground)
and Power Circuit Ground. If the monitoring system detects a DC or
an AC voltage with a voltage level of more than 60 V DC or 30 V AC,
at a frequency below 300 kHz the monitoring circuit must respond
(within less than 50 ms) and trigger the actions to be specified in the
respective vehicle Class.

Equipotential bonding

To mitigate the failure mode where a high voltage is AC coupled onto
the car's low voltage system it is mandatory that all major conductive
parts of the body are equipotential bonded to the car chassis with
wires or conductive parts of an appropriate dimension.

Bonding is required for any component to which a wire, cable or
harness connects, or passes in close proximity, and which is able to
conduct current by means of a single point of insulation failure and,
furthermore, is capable of being touched by the driver whilst seated
in the car or by mechanics during a pit stop or by marshals and
medical staff during rescue operations.

Any components that require equipotential bonding will be
connected to the Main Ground Point (Appendix J — Article
251.3.1.15.1) with a resistance to prevent a dangerous touch voltage
(30 V AC) given an AC coupling fault at a certain level of parasitic
capacitance.

The Main Ground Point (2.14.1) has to be specified individually for
each vehicle Class using an electric drive train in the respective
Appendix J Article.
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18.9 PoZadavky tykajici se izolacniho odporu

Norma 1SO/DIS 6469-3.2:2010: pokud zvolena ochranna opatfeni
vyzaduji minimalni izola¢ni odpor, je tento minimalné 100 Q/V pro
okruhy DC a minimalné 500 Q/V pro okruhy AC. Referenci je

maximalni provozni napéti (pfiloha J — ¢l. 251.3.1.9).

POZNAMKA:

K riziku dUrazu elektrickym proudem dojde, pokud elektricky proud,
podle hodnoty a délky, projde lidskym télem. Skodlivym G&inkdm lze
zabranit, pokud je proud v zéné DC-2 na obr. 22 v DC nebo v zoné
AC-2 na obr. 20 v AC (norma CEI/TS 60479-1, 2005). Vztah mezi
nebezpecnymi proudy prochazejicimi télem a jinymi formami vin a
frekvenci je popsan v normé CEI/TS 60479-2. Izolaéni odpory 100 Q/V
v DC nebo 500 Q/V v AC umozZfiuji priichod télem pro proudy,

30

respektive 10mA a 2 mA.

oo
00

Riso > 500 QV

4

J

Systém palivového ¢lanku
Trakéni baterie

Invertor

Sasi elektrického vozidla
Okruh AC

> A WN R

PoZadavky na izola¢ni odpor pro systémy tfidy napéti B s elektricky

pfipojenymi okruhy AC a DC.
POZNAMKA:

Na obrazku je priklad hybridniho elektrického vozidla s palivovym

¢lankem (FCHEV).

Aby byl dodrien vySe uvedeny poZadavek Uplnosti okruhu, je
nezbytné, aby kazda soucast méla vyssi izolaéni odpor, podle poctu
soucasti a struktury okruhu, k némuz patfi. Pokud jsou elektrické
okruhy DC a AC tridy napéti B elektricky pfipojeny (viz obr. 7), musi

byt dodrZena jedna ze dvou ndsledujicich mozZnosti:

pro kombinovany okruh; nebo

18.9.1.

18.9.1 Dodatecna ochranna opatieni pro okruh AC

Nasledujici opatreni, jednotlivé nebo kombinovand, na doplnéni k
zakladnim opatfenim popsanym v bodé (¢l. 18.1) nebo misto nich,
musi byt pouzita k zajisténi ochrany v pfipadé selhdni systému
uréeného k Feseni selhani (norma 1SO/DIS 6468-3.2:2010):

- pfidani jedné nebo nékolika vrstev izolace, pfekazek a/nebo obald.

- Dvojita nebo zesilena izolace misto hlavni izolace.

- Pevné prekdazky/obaly s dostateénou pevnosti a mechanickou

trvanlivosti, po celou dobu Zivotnosti vozidla.

POZNAMKA:

Pevné prekazky/obaly zahrnuji (zejména) obaly pro regulaci vykonu,
skiiné motoru, obaly a skiiné konektor( atd. Mohou byt pouZity jako
jediné opatfeni misto zakladnich prekazek/oball, aby byly dodrzeny

pozadavky na ochranu proti jedinému selhani.

Isolation resistance requirements

ISO/DIS 6469-3.2:2010 constitutes: If the protection measures
chosen require a minimum isolation resistance, it shall be at least
100 Q/V for DC circuits and at least 500 Q/V for AC circuits. The
reference shall be the maximum working voltage (Appendix J —
Article 251.3.1.9).

NOTE:

A hazard of electric shock occurs when electric currents, depending
on value and duration, pass through the human body. Harmful
effects can be avoided if the current is within zone DC-2 in Figure 22
for DC or zone AC-2 in Figure 20 for AC respectively of IEC/TS 60479-
1, 2005. The relation of harmful body currents and other wave forms
and frequencies is described in IEC/TS 60479-2. The isolation
resistance requirements of 100 Q/V for DC or 500 Q/V for AC allow
body currents of 10 mA and 2 mA respectively.

2:0)

00
00
oo

Dessin 7 / Figure 7

varianta 1: odpovidat minimalné hodnoté 500 Q/V pozadované

varianta 2: odpovidat minimalné hodnoté 100 Q/V poZadované
pro elektricky pfipojeny okruh, pokud je pro okruh AC pouZito
minimalné jedno z opatfeni dodate¢né ochrany, definovanych v ¢l.

1 Fuel cell system

2 Traction battery

3 Inverter

4 Vehicle electric chassis
A ACcircuit

Isolation resistance requirements for voltage class B systems with
conductively connected AC and DC circuits.

NOTE:

The figure is based on a fuel cell hybrid electric vehicle (FCHEV) as an
example.

To meet the above requirement for the entire circuit it is necessary

to have a higher isolation resistance for each component, depending

on the number of the components and the structure of the circuit to

which they belong. If DC and AC voltage class B electric circuits are

conductively connected (see Figure 7) one of the following two

options shall be fulfilled:

- Option 1: meet at least the 500 Q/V requirement for the combined
circuit; or

- Option 2: meet at least the 100 Q/V requirements for the entire
conductively connected circuit, if at least one of the additional
protections measures as defined in Article 18.9.1 is applied to the
AC circuit.

Additional protection measures for the AC circuit

One or a combination of the following measures, in addition to or

instead of the basic protection measures as described in

(Article 18.1), shall be applied to provide protection against single

failures to address the failures, for which it is intended (from 1SO/DIS

6469-3.2:2010):

- Addition of one or more layers of insulation, barriers, and/or
enclosures.

- Double or reinforced insulation instead of basic insulation.

- Rigid barriers/enclosures with sufficient mechanical robustness
and durability, over the vehicle service life.

NOTE:

The rigid barriers/enclosures include (but are not limited to) power
control enclosures, motor housings, connector casings and housings,
etc. They may be used as a single measure instead of basic
barriers/enclosures to meet both basic and single failure protection
requirements.
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18.10

18.11

18.12

18.13

18.14

Sledovani izolace mezi $asi a elektrickym okruhem

. Systém sledovani izolace musi byt pouZit pro kontrolu stav izola¢ni

prekazky mezi systémem tfidy napéti B (pfiloha J — ¢l. 251.3.1.10) a
sasi.

. Tento systém sledovani musi méfit izola¢ni odpor DC Riso mezi

vodivymi dily Sasi (karoserie) a elektricky pfipojenym okruhem tfidy
napéti B. Minimalni izola¢ni odpor Ris je uveden v ¢l. 18.9.

Reakce systému v pfipadé, kdy je zjisténo selhdni izolace, bude
specifikovana pripad od pfipadu pro kazdou tfidu vozidel v pfiloze J
MSR a musi odpovidat ustanovenim normy ISO/DIS 6469-3.2:2010.

Jednim z pfikladd zafizeni uréeného k ochrané osob pred Urazem
elektrickym proudem DC je Bender A-ISOMETER iso-F1.

Postup méreni uvedeny v normé ISO 6469-1:2009 musi byt pouZit ke

kontrole a kalibraci palubniho systému pro sledovani izolace. Musi

byt zkontrolovany dvé rdzné hodnoty izolaéniho odporu:

- izola¢ni odpor Riso elektricky pFipojeného systému tfidy napéti B
vzhledem k elektrické mu Sasi;

- izolacni odpor RissRESS, kdy?Z je odpojen od elektrického okruhu.

Elektricky okruh

V ptipadé, Ze napéti elektrického okruhu (pfiloha J — ¢l. 251.3.1.14)
patfi do tfidy napéti B (pfiloha J — ¢l. 251.3.1.10), musi byt tento
okruh elektricky oddélen od Sasi (karoserie) a palubniho okruhu
vhodnymi izolatory.

Vykonova sbhérnice

Maximalni napéti vykonové sbérnice nesmi nikdy prekrocit 1 000 V.
Napéti prochdzejici kondenzatory patfici k vykonové sbérnici musi
klesnout pod 60 V béhem 2 sekund nasledujicich po odpojeni viech

zdrojl energie (generdtor, RESS a nabijeci jednotka) vykonové
sbérnice.

Kabelaz elektrického okruhu

. V3echny kabely a vodice pripojujici elektrické soucasti (napf. motor,

generator, invertor a RESS) s pfipustnou intenzitou vice nez 30 mA
musi mit zabudovany dopliikovy ¢teci vodi¢ nebo koaxialni vodivou
ochranu izolovanou od elektrického okruhu. Cteci vodi¢ umozriuje
detekci vad izolace nebo roztrzeni vodice. V pripadé selhani izolace
nebo roztrzeni vodi¢e musi elektronicky kontrolni systém detekovat
vadu izolace. Reakce systému v pfipadé zjisténi vady izolace bude
specifikovana pfipad od pfipadu pro kazdou tfidu vozidel uvedenou
v pfiloze J.

. Stinéni ¢teciho vodice nebo kabelaze elektrického okruhu musi byt

pripojeno ke kostfe Sasi. V takovém pfipadé slouZi systém sledovani
izolace (¢l. 18.10) jako spoustéci zafizeni v pfipadé vady izolace.

. Vnéjsi obal kabell a pasu pro okruhy tfidy napéti B (pfiloha J — ¢l.

251.3.1.10), nechranénych kryty nebo prekazkami, musi byt oznacen
oranZovou barvou.

POZNAMKA 1:
Konektory tfidy napéti B mohou byt identifikovény pasy, k nimz jsou
pfipevnény.

POZNAMKA 2:

Specifikace pro oranZovou barvu jsou uvedeny zejména v normach
ISO/DIS  14572:2010, 8.75R5.75/12.5 (USA) a 8.8R5.8/12.5
(Japonsko) v souladu s Munsellovou stupnici barevnych tong.

Kabely elektrického okruhu vystavené namahani (napf.
mechanickému, tepelnému, vibracim atd.) musi byt chranény
vhodnymi kabelovymi tuchytkami, kryty a izola¢nimi vedenimi.

Konektory elektrického
automatické odpojeni atd.

okruhu, predbihajici  kontakty,
Konektory elektrického okruhu nesméji mit kontakty pod napétim na
zastréce nebo zasuvce kromé pfipadu, kdy jsou radné pripojené.

Isolation surveillance between chassis and Power Circuit

An isolation surveillance system must be used to monitor the status
of the isolation barrier between the voltage class B (Appendix J —
Article 251.3.1.10) system and the chassis.

The surveillance system must measure the DC insulation resistance
Riso between the conductive parts of the chassis (body) and the entire
conductively connected voltage class B circuit. The minimum
insulation resistance Ris is given in Article 18.9.

The reaction of the system in case an isolation defect is detected will
be specified individually for each vehicle class in Appendix J of the
ISC and must follow the provisions specified in 1SO/DIS 6469-
3.2:2010.

A device to protect people against electric DC shocks is for example,
the Bender A-ISOMETER iso-F1.

The measurement procedure given in ISO 6469-1:2009 must be used

to check and calibrate the on-board isolation surveillance system.

Two separate isolation resistance values must be checked:

- the isolation resistance Riso of the entire conductively connected
voltage class B system referred to the electric chassis;

- the isolation resistance Riso of the RESS when disconnected from
the Power Circuit.

Power Circuit

In cases where the voltage of the Power Circuit (Appendix J — Article
251.3.1.14) belongs to voltage class B (Annexe J — Article 251.3.1.10),
this Power Circuit must be electrically separated from the chassis
(body) and from the Auxiliary Circuit by adequate insulators.

Power Bus

At all times the maximum voltage on the Power Bus must never
exceed 1000V.

Voltage across capacitors belonging to the Power Bus must fall below
60 Volt within 2 seconds after disconnection of all energy sources
(generator, RESS and charging unit) from the Power Bus.

Power Circuit wiring

All cables and wires connecting electrical power components (e.g.
motor, generator, inverter and RESS) with an ampacity of more than
30 mA must have an additional built-in sense wire or coaxial
conductive shield that is insulated from the Power Circuit. The sense
wire allows the detection of insulation faults or broken power wires.
If there is an insulation failure or a broken power wire, an electronic
monitoring system must detect the isolation defect. The reaction of
the system should an isolation defect be detected will be specified
individually for each vehicle Class listed in Appendix J.

The sense wire or Power Circuit wire shielding must be connected to
chassis ground. In such a case, the isolation surveillance system
(Article 18.10) will serve as trigger device for an isolation fault.

The outer covering of cables and harness for voltage class B
(Appendix J — Article 251.3.1.10) circuits, not within enclosures or
behind barriers shall be marked in orange.

NOTE 1:
Voltage class B connectors may be identified by the harnesses to
which the connector is attached.

NOTE 2:

Specifications of orange colour are given e.g. in ISO/DIS 14572:2010,
in US (8.75R5.75/12.5) and in Japan (8.8R5.8/12.5) according to the
Munsell colour system.

Power Circuit wires exposed to stress (e.g. mechanical, thermal,
vibration, etc.) must be secured within proper cable guides,
enclosures and insulating conduits.

Power Circuit automatic

disconnection, etc.

connectors, leading contacts,

Power Circuit connectors must not have live contacts on either the
plug or the receptacle unless they are correctly mated. An automatic
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Automaticky systém musi byt schopen detekovat, zda je konektor
elektrického okruhu odpojen, napfiklad s kratsimi kontakty alarmu
uvnitf téhoz konektoru, a zrudit/odstranit vysoké napéti na zéstréce
a zasuvce. Pokud byl konektor pfi odpojeni pod napétim, vysoké
napéti musi byt odpojeno okamzité a jakékoli zbytkové napéti na
kontaktech zastrcky a zasuvky musi byt vybito na bezpecnou troveri
béhem 2 sekund, kromé opacného ustanoveni pro tfidu vozidel. Neni
dovoleno chrénit svorky pod napétim pouze za pomoci snimatelného

krytu konektoru.

b. Tésnost uzavieného konektoru musi odpovidat normé IP 67.

c. Tésnost otevieného konektoru musi odpovidat normé IP 66 ze strany

kontaktu az ke spojeni s kabelem.

d. Dielektrikum konektoru musi odolat minimalné 1,5 kV pfi relativni

vlhkosti 98 % (pro prostredi se zvySenou vlhkosti).

e. Dielektrikum konektoru musi odolat minimalné 5 kV pfi relativni

vlhkosti 40 %.

f. Pokud jsou pIné chranéné bezpecnostni kontakty pozadovany u
konektord se zastrckou a zasuvkou a u vnitfnich a vnéjsich

konektord, bude to specifikovano ve tfidé vozidel.

g. Trida proudu konektoru musi odpovidat skute¢nému primeérnému
proudu a NIKOLI maximdlnimu proudu pfi provozu, napt. ve fazi

zkratu.

h. Skorfepina konektoru musi byt schopna odolat vysokym Grovnim

vibraci.

i. Konektor musi mit provozni teplotu mezi -20 °C a +150 °C nebo vice

a musi byt prizpGsobeny letecké pfepravé a fungovani na trati.

j. Je treba napldnovat mechanismus pro uvolnéni napéti a tésnost

spojeni s kabelem.

k. V pfipadé nehody musi odpojeni ,bez trhnuti“ probéhnout bez
poskozeni skofepiny konektoru, které by mohlo vystavit zastréku
nebo zdsuvku zvysenému napéti. Konektor se musi odpojit predtim,

nez je kabel poskozeny.

Vyjimka: soucasti uvnitf bezpecnostni klece (pfiloha J - ¢l
251.3.1.29) a pripojené kabely patficimi k elektrickému okruhu
(pfiloha J — €l. 251.3.1.14) nemuseji pouZzivat odpojeni ,bez trhnuti“.

18.15 1zolaéni odpor kabel(

a. Vsechny dily pod napétim musi byt chrdnény proti jakémukoli
nahodnému dotyku. Izolacni material, ktery nema dostatecnou
mechanickou odolnost, tj. vrstvu natéru, emailu, oxidd nebo povlak
z vldken (impregnovanych ¢i nikoli) nebo izolaéni pasky, neni pfijat.

b. Kazdy elektricky kabel musi odpovidat proudu pfislusného okruhu a

musi byt Fadné izolovany.

c. Elektrické kabely musi byt chranény pred predpétim podle kapacity

individualnich vodic¢a.

d. Jakdkoli ¢ast elektrického vybaveni, véetné vodict a kabel(, musi mit

minimalni izolacni odpor mezi vSemi Zivymi soucastmi a karoserii.

e S vybavenim patticim k systému tfidy napéti B musi byt izolaéni
odpor vzhledem k 3$asi minimalné 500 Q/V (ISO/DIS 6469-

3.2:2010).

e Toto méreni izolaéniho odporu musi byt provedeno za poufZiti
napéti DC minimalné 100 V. Testy musi byt provedeny pro

potvrzeni a kvantifikaci izola¢niho odporu vozidla za desté.

18.16 Hlavni spinac jezdce

Vsechny soutézni vozy musi byt vybaveny hlavnim spinacem jezdce

(DMS).

e Hlavni spinac jezdce musi byt ovladan jezdcem, pokud tento sedi v
poloze pro fizeni, se zapnutymi bezpecnostnimi pasy a volantem

na misté.

Hlavni spinac jezdce musi byt oddéleny od hlavniho odpojovace.

system must detect if a Power Circuit connector is de-mated, for
example with shorter alarm contacts within the same connector, and
inhibit/remove High Voltage from both the plug and the receptacle.
If the connector was live when de-mated, the high voltage must be
switched off immediately and any residual voltage on the contacts of
both the plug and the receptacle discharged to a safe level within 2
seconds unless otherwise specified in the Vehicle Class. It is not
permitted to have live terminals protected only by a removable
connector cap.

Connector environmental sealing to IP 67 in the mated condition.

Connector environmental sealing to IP 66 from the contact face to
cable assy in the de-mated condition.

Connector minimum dielectric withstands 1.5 kV at 98% relative
humidity (RH) (to cater for environments with high humidity).

Connector minimum dielectric withstands 5 kV at 40% RH.

If fully shrouded "touchproof” contacts on both pin and socket, plug
and receptacle connectors are required, it must be specified in the
vehicle Class.

Minimum connector service current rating suitable for the average
effective current, NOT maximum expected current in service. E.g.
during a phase short circuit event.

Connector shell able to withstand high levels of vibration.

Connector in service temperature rating of -20C to +150°C or greater
to cater for air transportation and on-track running.

Provide mechanism for provisioning strain relief and sealing to cable
assembly.

Provide "snatch free" disconnection in case of accident, without
damage to connector shell, which could expose high voltage on
either plug or receptacle. The connector must part before the cable
is damaged.

Exception: Components inside the Safety Cell (Appendix J — Article
251.3.1.29) and connected by cables belonging to the Power Circuit
(Appendix J — Article 251.3.1.14) do not need to use snatch free
disconnection.

Insulation strength of cables

All electrically live parts must be protected against accidental
contact. Insulating material not having sufficient mechanical
resistance, i.e. paint coating, enamel, oxides, fibre coatings
(impregnated or not) or insulating tapes, are not allowed.

Each electrical cable must be rated for the respective circuit current
and must be insulated adequately.

All electrical cables must be protected from overcurrent faults
according to the capacity of the individual conductors.

Every part of the electrical equipment, including wires and cables,
must have a minimum insulation resistance between all live
components and the bodywork.

e For equipment belonging to the voltage class B system, the
insulation resistance to the chassis must be at least 500 Q/V
(1SO/DIS 6469-3.2:2010).

e The measurement of the insulation resistance must be carried out
using a DC voltage of at least 100 volts. Tests must be carried out
to validate and quantify the insulation resistance of the vehicle in
wet conditions.

Driver Master Switch

All racing vehicles must be equipped with a Driver Master Switch

(DMS).

e The DMS must be capable of being operated by the driver when
seated in the driving position with the safety harnesses fastened
and the steering wheel in place.

e The DMS must be separate from the General Circuit Breaker.
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18.17

18.18

Je-li hlavni spinac jezdce aktivovan, viiz musi jet pomalu vpted bez
tlaku na pedal akcelerdtoru, jako je tomu u motord s vnitfnim
spalovanim vybavenych automatickou prevodovkou, kdy? je fadici
paka presunuta z polohy neutrdl (N) nebo parking (P) do polohy
fizeni (D); v opaném pfipadé je mozné nechat viz bez dozoru v
yaktivnim rezimu“ (hlavni spinac jezdce aktivovan) a nahodné
stisknuti akceleratoru vyvola pohyb vozidla.

Hlavni odpojovac

. V3echna vozidla musi byt vybavena hlavnim odpojovac¢em (pfiloha J

—¢l. 251.3.1.14.3) o dostatecné kapacité.
Je oviem tfeba dbat na to, aby odpojovac byl instalovan tak, aby
hlavni elektricky okruh nebyl umistén blizko jezdce.

Pokud je spustén tlacitkem nouzového zastaveni (18.18) nebo
volitelnym systémem detekce narazu, MUSI hlavni odpojovac
okamZité:

- izolovat pdly +Ue a —U. kaZzdého packu baterie RESS od zbytku
elektrického okruhu (RESS pod zatizenim, stejné jako vykonova
elektronika a elektricky motor);

- deaktivovat veskerou vyrobu todivého momentu kazdého
elektrického motoru;

- umoznit aktivaci okruh( vybijeni uvnitf elektrického okruhu;

- izolovat pomocnou baterii od palubniho okruhu (pomocnd baterie
a pfipadné alterndtor pod zatizenim jako jsou svétla, houkacky,
zapalovani, elektrické ovladani atd.) a

- okamfZité zastavit motor svnitfnim spalovanim v hybridnim
automobilu.

Umisténi a znaceni hlavniho odpojovace musi byt specifikovany ve
tfidé vozidel.

Pokud je pro danou tfidu vozidel specifikovan automaticky systém
detekce ndrazu, musi automaticky aktivovat hlavni odpojovac.

Kazdé zafizeni hlavniho odpojovace poufZité k izolovani polt +Ue a —
Ue kazdého packu baterie musi byt soucasti tohoto packu baterie.

Elektronické jednotky (ECU, BMS ..), které kontroluji hlavni
odpojova¢, musi zUstat pod napétim minimalné 15 minut po kazdém
otevreni hlavniho odpojovace.

Tlaéitka ,nouzového zastaveni“

. Tladitko nouzového zastaveni (pfiloha J — ¢l. 251.3.1.14.4) musi

snadno ovladat jezdec, kdyZ sedi v poloze pro fizeni, se zapnutymi
bezpecnostnimi pasy a volantem na misté.

Minimalné jedno tladitko nouzového zastaveni musi byt mozné
ovladat z vnéjsku vozu u uzavrenych vozidel.

. Tladitka nouzového zastaveni NEMOHOU byt pouZita jako hlavni

odpojovac jezdce.

Pokud to pozaduje tfida vozidel, mize tla¢itko nouzového zastaveni
rovnéz ovladat hasici pfistroje.

Tabulka 1: Aktivace (= otevreni kontaktu = pferuseni proudu = off)
hlavniho odpojovace (GCB, 18.17 a pfiloha J — ¢l. 251.3.1.14.3)
tlacitky nouzového zastaveni (ESS, 18.18 a pfiloha J—¢l. 251.3.1.14.4)
a hlavnim spinaem jezdce (DMS, 18.16 a ptiloha J — ¢l. 251.3.1.20)

e In case the DMS is switched to active, the vehicle must slowly
creep forward without the accelerator pedal pressed like with IC
engine cars equipped with an automatic gear box when the gear
lever is moved from the neutral (N) or park (P) position to drive (D)
otherwise the car may be left unattended in “active mode” (DMS
on) and accidental touching of the accelerator will cause vehicle
movement.

General Circuit Breaker

All vehicles must be equipped with a General Circuit Breaker (Annexe
J— Article 251.3.1.14.3) of a sufficient capacity.

Care must be taken, however, that the installation of the circuit
breaker does not result in the main electrical circuit being located
close to the driver.

If actuated by an emergency stop switch (18.18) or by the optional
system for detecting a crash, the General Circuit Breaker MUST
instantaneously:

- isolate both +U. and -Ue poles of each battery pack of the RESS
from the remainder of the Power Circuit (RESS to the loads such as
the power electronics and the electric motor),

disable any torque production from any electric motor,

enable the active discharge circuits within the Power Circuit,
isolate the Auxiliary battery from the Auxiliary Circuit (Auxiliary
battery and possibly the alternator from the loads such as lights,
hooters, ignition, electrical controls, etc.), and

- immediately stop the internal combustion engine in a hybrid
vehicle.

The location and marking of the General Circuit Breaker must be
specified in the vehicle Class.

If an automatic system for detecting a crash is specified in a vehicle
Class it must automatically actuate the General Circuit Breaker.

Each device of the General Circuit Breaker used to isolate +Ue and -
Ue poles of each battery pack must be part of this battery pack.

The electronics units (ECU, BMS,...) which control the General Circuit
Breaker must stay alive at least 15 minutes after any opening of the
General Circuit Breaker.

Emergency Stop Switches

One Emergency Stop Switch (Appendix J — Article 251.3.1.14.4) must
be easily operable by the driver when seated normally in the vehicle
with harnesses fitted and the steering wheel in place;

At least one Emergency Stop Switch must be operable from outside
the vehicle for closed cars.

The Emergency Stop Switches may NOT be used as the Driver Master
Switch.

If required by the Vehicle Class, an Emergency Stop Switch may also
operate the fire extinguishers.

Table 1: Actuating (= contact opening = current interruption = off)
the General Circuit Breaker (GCB, 18.17 and Appendix J — Article
251.3.1.14.3) by the Emergency Stop Switches (ESS, 18.18 and
Appendix J — Article 251.3.1.14.4) and by the Driver Master Switch
(DMS, 18.16 and Appendix J — Article 251.3.1.20)

ESS aktivovano ESS deaktivovédno ESS actuated ESS released
DMS on GCB off GCB on DMS on GCB off GCB on
DMS off GCB off GCB off DMS off GCB off GCB off

Tabulka 2: UmoZnit (=aktivace = sviti = on) aktivaci vybijecich okruhd
(18.14 a 18.17b) uvnitf elektrického okruhu (18.14 a pfiloha J — ¢l.
251.3.1.14) tlacitky nouzového zastaveni (ESS, 18.18 a priloha J — ¢l.
251.3.1.14.4) a hlavnim spinac¢em jezdce (DMS, 18.16 a pfiloha J —¢l.
251.3.1.20)

Table 2: Enabling (= active = switched on = on) the active discharge
circuits (18.14 and 18.17.b) within the Power Circuit (18.14 and
Appendix J — Article 251.3.1.14) by the Emergency Stop Switches
(ESS, 18.18 and Appendix J — Article 251.3.1.14.4) and by the Driver
Master Switch (DMS, 18.16 and Appendix J — Article 251.3.1.20)
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18.19

18.20

18.21

ESS aktivovano ESS deaktivovano

ESS actuated ESS released

DMS on Vybijeci systém on Vybijeci systém off

DMS on Discharge syst. on Discharge syst. off

DMS off Vybijeci systém on Vybijeci systém off (*)

DMS off Discharge syst. on Discharge syst. off

(*)

(*) Vybijeci okruhy museji byt deaktivovany (off), aby se predeslo
pretizeni systému, kdyZz je vozidlo stale v pohybu a v pohonném
motoru je k dispozici rekuperacni energie.

Ochrana proti pretiZzeni (pojistky)

RESS musi byt vybaven pojistkou nebo ekvivalentem, aby bylo mozné
Celit vnitfnimu zkratu v obalu baterie nebo super (ultra)
kondenzatoru. Tato pojistka musi byt testovana a schvdlena za
realistickych podminek zatizeni.

Pojistky a zkraty (resetovatelnd elektromechanicka pojistka) jsou
prijatelné okruhy prepéti. Rychlé elektronické pojistky a doplrikové
rychlé pojistky jsou vhodné typy.

. Zafizeni omezujici proud (pojistka) musi byt instalovano uvnitf oddilu

RESS a na vhodném misté v kazdém elektrickém okruhu.

. Okruhy prepéti nesmi v zadném ptipadé nahradit hlavni odpojovac

(tla¢itko nouzového zastaveni).
Nabijeci jednotky

Nabijeci jednotka galvanicky izolovand od sité (nabijecka) pro

elektrické nebo hybridni dobijeci vozidla (pfiloha J — ¢l. 251.3.1.6.2)

musi splfiovat vsechna kritéria bezpeénosti uvedena v predpisech
platnych v zemi, kde se kona pfislusna soutéz.

Nabijec¢ka musi spojovat potencial uzemnéni sité s kostrou vozidla
(pfiloha J — ¢l. 251.3.1.15).

Nabijecka musi byt vybavena jednou nebo vice pojistkami na
ochranu nabijecich kabel(.

Konektor na jednom konci nabijeciho kabelu se musi oddélit
predtim, nez je kabel poskozen. (Napfiklad pouZitim
nezajistovaciho/neblokujiciho typu konektoru).

Pohyb vozidla musi byt automaticky znemoznén, pokud je pfipojeno
k elektrické siti.

Konektor/y nabijecich kabeltd na stejnosmérny proud musi byt
polarizovany a usporadany tak, aby nebylo mozné jakékoli pripojeni
s nespravnou polaritou.

Hlavni spina¢ nabije¢ky musi odpojit VSECHNY vodice proudu.

. Chyby uzemnéni trakéniho systému vozidla musi byt zkontrolovany

pred tim, neZ zacne proces nabijeni.

i. Trak¢ni systém vozidla nesmi byt napajen, kdyZ je baterie pod

napétim.

Nabijeni musi vidy probihat pod dohledem BMS (pfiloha J — ¢l. 251.

3.1.7.8).

Pomocna baterie

Pomocna baterie nesmi byt nikdy pouzita k dobijeni trakéni baterie.
Po celou dobu soutéZe musi mit baterie napdjejici pomocny
elektricky obvod napéti nizsi nez 60 V.

Pokud je misto pomocné baterie pouZit méni¢c DC-DC napajeny
trakéni baterii (pfiloha J — ¢l. 251. 3.1.7.3), musi byt v trakéni baterii
stale odpovidajici zdsoba energii, pokud je pro pfislusnou tfidu
vozidel pozadovan systém osvétleni (aby byly splnény vnitrostatni
a/nebo mezinarodni normy a predpisy).

(*) The active discharge circuits must be disabled (off) to prevent
overload of the system as long as the vehicle is still in motion and
recuperation energy is available from the drive motors.

Overcurrent trip (fuses)

The RESS must be equipped with a fuse or equivalent to handle the
situation where a short circuit internal to the battery or Super (Ultra)
Capacitor enclosure occurs. Any such fuse must be tested and
demonstrated to work in a realistic load case.

Fuses and circuit breakers (resettable electromechanical fuse) are
acceptable overcurrent trips. Extra-fast electronic circuit fuses and
fast fuses are appropriate types.

A current-limiting device like a fuse must be fitted inside the RESS
compartment and also in an adequate location in each electric Power
Circuit.

Overcurrent trips must, under no circumstances, replace the General
Circuit Breaker (emergency stop switch).

Charging units (off board)

The mains galvanically isolated charging unit (charger) for electric or
plug-in hybrid electric vehicles (Appendix J — Article 251. 3.1.6.2) has
to fulfil all safety provisions set out in the applicable rules in the
country in which the respective competition takes place.

The charger must connect the grid’s earth potential to the vehicle
ground (Appendix J — Article 251.3.1.15).

The charger must have a fuse (fuses) to protect the charging cable(s).

The connector at one end of the charging cable must part before the
cable is damaged. (For example, by using a non-latching/locking type
of connector).

Movement of the car must be automatically inhibited while
connected to the grid.

DC charging cable connector(s) must be polarized and arranged so
that incorrect polarity connection is impossible.

The charger main switch must disconnect ALL power current-
carrying supply conductors.

The vehicle traction system must be checked for ground faults before
charging commences.

The vehicle traction system must not be energized while the battery
is under charge.

Charging must always be done under the supervision of the BMS
(Appendix J — Article 251. 3.1.7.8).

Auxiliary battery

The auxiliary battery must never be used to recharge the traction
battery. Throughout the duration of the competition, the battery
supplying the auxiliary electrical circuit must have a voltage below
60 V.

If a DC-to-DC converter powered by the traction battery (Appendix J
— Article 251. 3.1.7.3) is used as a substitute for the auxiliary battery,
an adequate energy reserve in the traction battery must be
maintained at all times if a lighting system is required for the vehicle
class (to meet National and/or International Standards or
requirements).
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18.22 Indikatory bezpecnosti

a. Indikatory bezpecnosti umozriuji upozornit, pokud viz predstavuje

nebezpedi a jsou povinné pro vsechny tfidy vozidel.

b. PoZadavky tykajici se barvy, umisténi, funkce a pfipojeni jsou
specifikovany ve tfidé vozidel. Dale uvedena ustanoveni musi byt

dodrZena, pokud neni instalovan jiny systém.

c. Tyto,kontrolky” musi byt velice spolehlivé, napfiklad dioda, semafor
nebo podobné a musi byt cervené barvy a namontované tak, aby
nebyly zaménény se svétly do desté nebo brzdovymi svétly.

d. Musi odpovidat oc¢ekdvanym podminkam osvétleni; napriklad musi

byt viditelné pod pfimym slunec¢nim svétlem.

e. Kontrolky musi upozornit jezdce a persondl, Ze elektricky okruh je
pod napétim a Ze vozidlo se tedy miize neo¢ekavané pohnout. Musi
byt viditelné pro jezdce, pokud sedi v normaini poloze pro fizeni,
volant na misté, a musi byt rovnéz viditelné pro personal zasahujici

na vozidle zvenci.

f. Pokud to vyZaduje tfida vozidel, musi byt naplanovana metoda pro
zabranéni jakémukoli ndahodnému pohybu vozidla, pokud jezdec

neni na svém misté.

g. Kontrolky musi uddvat, pokud elektricky okruh obsahuje napéti vyssi
nez 60 V DC (nebo napéti dostatecné pro presun vozidla, bere se to

nejnizsi).
Kontrolka ,pfipraven k jizdé“

Pro oznaceni, Ze vozidlo se mizZe pohybovat, pokud je stisknut pedal
akceleratoru, se musi rozsvitit bild kontrolka (vpfedu) a oranzova
kontrolka (vzadu) a osvitit predek, popf. zadek vozidla rovnobézné s

Safety Indicators

Safety indicators warn if the vehicle is in a hazardous state and are
required for all vehicle Classes.

The colour, location, function and connection requirements are
specified in the vehicle Class, and must fulfil the following
requirements, unless another system is in place.

These indicator ‘lamps’ must use a high reliability device, for example
LED, semaphore, or similar, and the colour must be red and mounted
not to be confused with rain light or brake light.

They must be suitable for the expected lighting conditions; for
example, they must be visible in direct sunlight.

The indicators must warn the driver and personnel that the Power
Circuit is on and the vehicle might move unexpectedly. They must be
visible to the driver when seated normally with the steering wheel
fitted and also visible to personnel attending the vehicle from the
outside.

If required by the Vehicle Class, a method of preventing the
accidental driving of the vehicle when the driver is not seated must
be provided.

The indications must show when there is a voltage on the Power
Circuit above 60 V DC (or a voltage sufficient to move the vehicle,
whichever is the lesser).

Ready-to-move light

In order to indicate that the car can move if the throttle pedal is
activated, a white light (at the front) and an orange light (at the rear)
must light up and illuminate the front, respectively the rear of the

osou vozidla. car parallel to the center line of the car.
Rain Light Ready-to-Move Light
State by order of On Off On Off
priority (1 higher) Description Condition Duration Duration Duration Duration
. Power bus voltage
1 High voltage OFF <60V Off Off
Connected to off-board
2 RESS Charging charger and Power bus 50 ms 2000 ms 50 ms 2000 ms
voltage > 60V
Battery regen power >
3 Car on regen or end of 15kW or end of race 250 ms 250 ms 250 ms 250 ms
race energy
power cut
“car energised” with a
4| 8ear engaged (or virtual Power bus voltage Alwavs on Alwavs On
gear). Meaning “car > 60V and gear engaged ¥ 4
ready to move”
5 High voltage ON. | Power bus voltage 1000ms | 1000ms | 1000ms | 1000ms
Meaning “car energised > 60V

h. Kontrolky musi mit zabudovanou ochranu, musi mit minimalné dva
nezdvislé okruhy namontované tak, aby nemohly byt v pfipadé

nehody poskozeny.

i. Kontrolky musi:

byt napajeny izolovanymi nezavislymi zdroji (ménice DC-DC) e
pfipojenymi ptfimo na vykonovou sbérnici; nebo mohou mit

nezdvislé zdroje napajeni (dobijeci baterie).

zUstat napdjeny minimalné po dobu 15 minut po aktivaci e

damaged in the event of a crash.

The indicators must:

The indication must be fail-safe, using at least two independent
circuits which are routed so that they are unlikely to both be

be powered from independent isolated power supplies (DC-to-
DC converters) running directly on the Power Bus; or may have

independent power supplies (rechargeable batteries).

remain powered for at least 15 minutes after the actuated of the

hlavniho odpojovace.

j. Pokud to vyZaduje ttida vozidel, musi doplrikové kontrolky udévat,
pokud se vyskytne vada izolace. To znamen3, Ze kontrolky funguji,
kdyz je elektricky okruh vypnuty. Je tedy nezbytny nezavisly zdroj
napdjeni pro kontrolky a stanoveny postup pro zastaveni vozidla.

Kontrolky musi byt viditelné z kteréhokoli bodu kolem vozidla, aby

toto bylo zajisténo, mlzZe vyrobce instalovat vice zafizeni.

general circuit breaker.

If required by the Vehicle Class, additional indicators must show
when there is an isolation fault. This will require the indications to
operate after the Power Circuit is switched off and so will require an
independent supply for the indications and a defined procedure for
shutting down the vehicle.

Indications must be visible from any point around the car,
manufacturer may install multiple devices to achieve it.
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18.23

18.24

Stav kontrolky Status RESS

ZELENA BEZPECNY

NEBEZPECI

CERVENA blikajici , .
(zavada systému)

Hasici pfistroje

Hasici pristroje musi odpovidat pfiloze J vztahujici se na pfislusnou
tfidu.

Povoleny jsou pouze systémy s hasivem, u kterého bylo prokazédno

Light Status RESS Status
GREEN SAFE
DANGER
RED Flashi
ashing (System Defect)

Fire extinguisher

Fire extinguishers must be in compliance with Appendix J according
to the relevant Class.

Only systems with an extinguishing medium proven to not create a

Ze nevytvari vodivou atmosféru a které je v souladu s nize uvedenym

conductive atmosphere and in compliance with the below list are

seznamem:
Novec 1230 or FX G-TEC FE36

MizZe byt potfeba vice typl hasicich pfistrojl, aby bylo mozné hasit
rizné hotlavé soucasti.

Musi zde rovnéz byt dvé vnéjsi rukojeti a musi byt mozné je ovladat
na dalku pomoci haku.

Dale musi byt vnéjsi spoustéci zafizeni kombinované s hlavnim
odpojovacem.

Nouzova opatfeni tykajici se chemického / elektrického nakladani
/ likvidace v pf¥ipadé kolize / poZaru

Je mozné pouzit ustanoveni vynata z dokumentu ,Fire Fighter Safety
and Emergency Response for Electric Drive and Hybrid Electric
Vehicles”.

authorized:
Novec 1230 or FX G-TEC FE36

More than one type of fire extinguisher may be necessary to cope
with the different types of flammable components.

There must also be two exterior handles which may be operated
from a distance by a hook.

Furthermore, a means of triggering from the outside must be
combined with the general circuit breaker switches.

Emergency Measures on Electrical/Chemical Disposal/Treatment in
the Event of Collision/Fire

Provisions taken from the document “Fire Fighter Safety and
Emergency Response for Electric Drive and Hybrid Electric Vehicles”
may be used.
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ART. 19
19.1

19.2

19.3

19.3.1

19.3.2

19.3.3

SPECIFICKE POZADAVKY PRO VOZY S VODIKOVYM POHONEM
Obecna bezpeénost

Pokud neni v téchto predpisech nebo FIA poZadovano jinak, soucasti
systému pro privod paliva a skladovani vodiku a jejich spojky musi
odpovidat poZzadavkdm nafizeni R134 Evropské hospodarské komise
OSN a mezindrodnim normam ISO 21266-1, ISO 21266-2, ISO 19881,
1SO 19882 a ISO 12619.

Spojovaci zafizeni pro tankovani a komunikacni systém musi byt
definovdna tak, aby bylo mozné uplatriovat tankovaci protokoly s
komunikaénim systémem, definované v normé SAEJ 2601:2020.
Elektrickd bezpecnost musi odpovidat pozadavkim pfislusnych
predpist FIA a predpisu R13 navic k R100.

Povolené vozy

Bude zatazeno pti nasleduiici revizi téchto predpisu.

Systém skladovani stlaéeného vodiku

Dale specifikované poZadavky se pouZiji na systémy skladovani
stlaceného vodiku, které maji nominalni provozni tlak (NWP) aZ do
70 MPa.

Maximalni objem systému pro skladovani stlaceného plynného
vodiku (CGH.)

Celkova kapacita nadrze nebo nadrzi pod tlakem, instalovanych ve
voze, nesmi prekrocit 248,6 | (10 kg vodiku pfi 700 bar a 15 °C)
(v€etné individualnich nebo propojenych nadrzi), pokud jsou pouZity
podminky uvedené v tankovacim protokolu SAEJ 2601:2020 pro
systémy skladovani stlaceného vodiku kategorie C.

Pokud jsou pouZity tankovaci protokoly definované v normé SAE J
2601:2020 pro kategorii D, maximalni objem musi byt definovan na
zakladé ostatnich bezpecénostnich divodu.

Urceni rozsah provozni teploty

Nadrz pod tlakem muizZe byt otestovano, podle rozhodnuti FIA, s

teplota byla nizsi nez -40 °C, mohou byt veskeré zkousky poZzadované
v souladu s nafizenim R134 a ostatnimi normami uvedenymi v bodé
4.1 upraveny tak, aby prokazaly odolnost skladovaciho a tankovaciho
systému paliva pfi této nizsi teploté.

Provedeni a instalace

Nadrz(e) pod tlakem musi odpovidat pozadavkim nafizeni R134.
Doplniujici poZadavky jsou uvedeny v tomto dokumentu ve vztahu ke
zvlastnim podminkam pouziti. Nadrz (e) pod tlakem musi byt
vybaveny jednim nebo nékolika TPRD (tepelné aktivované
dekompresni  zafizeni), zpétnym ventilem, automatickymi
uzaviracimi ventily, pretlakovymi ventily (nebo systémem fungujicim
ekvivalentné), ruénimi ventily, a musi byt namontované v souladu s
pozadavky uvedenymi v ¢l. 4.4 normy ISO 21266-1:2018 a v ¢l. 7
nafizeni R134.

V nédrzi pod tlakem musi byt instalovano jedno nebo nékolik
teplotnich cidel, aby se zabrénilo tomu, Ze béhem tankovani bude
prekroCena maximalni teplota a Ze teplota nebude nizsi neZ
minimalni teplota, které je mozné béhem pouzivani dosahnout.

Na ndadrzi musi byt ddle namontované jedno nebo nékolik tlakovych
Cidel, aby poskytovaly informace o jakémkoli abnormainim poklesu
tlaku ukazujicim na potencidlni Unik nebo uUniky na drovni
prislusenstvi nddrze (zpétny ventil, TPRD a ostatni spojky), a rovnéz
pro pouZiti tankovaciho protokolu s komunika¢nim systémem.
Systém pro detekci Unikd musi byt proveden pro detekci jakéhokoli
uniku, ktery muize zplsobit hromadéni vodiku v nebezpecné
koncentraci (vyssi nez 2 % objemu) ve voze nebo vytvoreni objemu
vétsiho nez 10 litrl hoflavé smési vodiku se vzduchem vné vozu. Je-
li zjistén Unik, musi byt jezdci odeslan vystrazny signal a musi byt
aktivovany vystrazné signaly upozornujici ostatni soutézici v okoli.
Nadrz(e) pod tlakem musi byt chranény proti jakékoli kolizi
pochazejici z vnéjsich zdroju.

Nadri(e) pod tlakem musi byt obklopeny strukturou, kterd je
soucasti kabiny pro prezZiti a musi byt schopné odolat zatizenim

SPECIFIC REQUIREMENTS FOR HYDROGEN VEHICLES
General safety

Unless otherwise mentioned in the present regulations or requested
by the FIA, the hydrogen storage and fuel system components and
their fittings shall comply with the requirements of UNECE regulation
R134, and supporting international standards ISO 21266-1, ISO
21266-2, 1SO 19881, ISO 19882, and ISO 12619 series.

The fuelling connection device and communication system shall be
defined such as to be able to apply the fuelling protocols with the
communication system defined in SAEJ 2601:2020.

Electrical safety must comply with the requirements of applicable FIA
regulations as well as R13 and R100.

Eligible vehicles

To be included in the next revision of the present regulation.

Compressed hydrogen storage systems

The requirements specified here below apply to compressed
hydrogen storage systems that have nominal working pressures
(NWP) of up to 70 MPa.

Maximum volume of Compressed Gaseous Hydrogen (CGH.)
storage system

The total volumetric capacity of pressure container(s) installed
onboard a vehicle cannot exceed 248.6 L (10 kg of hydrogen at 700
bar and 15°C) (including single vessel or interconnected vessels), if
the conditions set out in the refuelling protocol SAEJ 2601:2020 for
category C compressed hydrogen storage system are applied.

If fuelling protocols defined by SAE J 2601:2020 for category D are
applied, the maximum volume shall be defined based on other safety
considerations.

Determination of temperature range in operation

Pressure container may be tested, at the discretion of the FIA, with
hydrogen to determine the lowest expected temperature in the
vessel during the race in the most extreme racing conditions
(decompression at the maximum expected flowrate). If the
determined lowest temperature is below - 40°C, all tests required in
conformity to Regulation R134 and other standards mentioned in
Article 4.1 may be adapted so as to demonstrate the resistance of
the storage system and fuel system to this lower temperature.

Design and Installation

Pressure container(s) must comply with the requirements given in
Regulation R134. Additional requirements are being formulated in
the present document in relation with the special conditions of use.
Pressure container(s) must be equipped with a Thermal Pressure
Relief Device (TPRD), a check valve, automatic shut-off valves, excess
flow valves (or a functionally equivalent system) and manual valves
and must be mounted in accordance with the requirements set out
in Article 4.4 of the 1SO 21266-1:2018 standard and Article 7 of
Regulation R134.

Temperature sensor(s) must be installed in the pressure container to
prevent the maximum temperature from being exceeded during
refuelling operations and prevent the temperature from going below
the minimum permissible temperature during use.

Additionally, pressure sensor(s) must be mounted on the tank to
provide information on any abnormal pressure drops indicative of
potential leak(s) from the tank accessories (check valve, TPRD and
other fittings), as well as for the implementation of the refuelling
protocol with a communication system. The leak detection system
shall be designed to detect any leak that could lead to the
accumulation of a hazardous concentration of hydrogen (above 2%
by volume) in the car or the formation of a volume of more than 10 L
of flammable mixture of hydrogen with air outside the car. If a leak
is detected, a warning signal is to be sent to the driver and warning
signals must be turned on to warn other surrounding competitors.
Pressure container(s) must be protected against any kind of impact
collisions due to external sources.

Pressure container(s) must be surrounded by a structure that is an
integral part of the survival cell and must be able to withstand the
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specifikovanym FIA v souladu se specifickymi

bezpecnostnich zkousek pro prislusnou kategorii vozidel.

NadrZ(e) pod tlakem musi byt umistény za svislou rovinou kolmou na
podélnou osu vozu a umisténé za kabinou pro preziti, pfed osou
zadnich kol, a nikdy nesméji vycnivat na Sitku ze zoény, ktera je
vymezena dvéma svislymi rovinami rovnobéznymi s podélnou osou
vozu a definovana jako prlimét nejvice vnéjsiho okraje kabiny pro

preziti.

V pfipadé ndadrze (nadrzi) pod tlakem umisténych mimo vyse
uvedenou zénu bude FIA vyZadovat pro zkousku bo¢niho narazu dalsi

podminky.

Vyrobce vozidla musi prokazat, jakymkoli zplsobem, Ze nadrz pod
tlakem a s ni spojené prislusenstvi instalované ve vozidle v souladu s
pozadavky pro montaz, uvedenymi v tomto predpisu, byly navrzeny
tak, aby za normalnich podminek pouZivani a pokud jsou vystaveny
extrémnim podminkam (tj. v pfipadé kolize nebo pozaru):

— byla zaruCena mechanickd integrita nadrZe pod tlakem a

souvisejiciho pfislusenstvi.

— ani nadrz pod tlakem, ani mechanismus jejiho upevnéni, ani
zadny kotevni bod nebo jiné soucasti se nemohly uvolnit nebo

byt poskozené.

19.4 Prostor nadrZe (nadrzi) pod tlakem

Prostor(y) pro nadrz(e) pod tlakem musi byt provedeny tak, aby
zabranily hromadéni vodiku v pfipadé jeho Uniku a aby byla nadrz
pod tlakem chranéna pred vnéjsimi narazy; a musi byt eliminovano

veskeré riziko pro prosttedi v prostoru pro posadku.

Rozhrani k prostoru pro posadku musi byt robustni a vyrobené z
materidlu nepropoustéjiciho plyny a odolného vici ohni.

V dusledku toho musi prostor(y) obklopovat nadrz(e) pod tlakem, s
vyjimkou vétracich otvor( spojenych s vnéjskem, aby se zabranilo
hromadéni hoflavé koncentrace vodiku. Jejich dimenzovani musi byt
provedeno podle mnozZstvi uskladnéného vodikového paliva a musi
byt potvrzeno analyzou rizik ohledné predpokladanych unikd vodiku.

19.5 Pozadavky na materialy

Vybér vhodného materidlu pro jakoukoli soucast, ktera se pfi
normalnim fungovani dostane do kontaktu s vodikem, vyZaduje

zohlednéni nasledujicich skutec¢nosti:

—  kompatibilita s vodikem (tj. kiehnuti atd.).
—  kompatibilita s provoznim prostfedim

— odolnost vici korozi

—  potencidl pro vystaveni vysokym teplotdm (+85 °C) a extrémné

poZadavky

nizkym teplotam (-40 °C nebo minimalni provozni teplota).

Normy jako ISO 11114-4, ISO/TR 15916 nebo EN 10229 obsahuji
uzitetné pokyny pro vybér materiald v kombinaci se zkuSebnimi

metodami definovanymi v normé 1SO 12619.

19.6 Kvalifikacni testy

Navic ke kvalifika¢nim testim vyZadovanym predpisem R134 museji
byt nadrze pod tlakem a s nimi souvisejici vybaveni samostatné nebo
instalované ve vozidle (véetné TPRD, automaticky uzaviraci ventil,
zpétny ventil atd.) projit specifickymi podminkami testu, které
mohou nastat za podminek pfi zavodé a za podminek silného narazu.

Vsechny ostatni soucasti museji byt minimalné testované v souladu
s normami ISO 12619, ISO 21266-2, I1SO 19881 a ISO 19882 a/nebo

normami ekvivalentnimi.

Zkous$ena nadrz pod tlakem musi byt stejného typu jako ta, kterd je
namontovana ve vozidle. Musi obsahovat upeviiovaci mechanismy a

vsechny soucasti spojené s vodikovym systémem.

19.6.1 Narazové zkousky, zkousky zrychleni a zkousky vibraci

Narazové zkousky, zkousky zrychleni a zkousky vibraci s nadrzi
(nadrzemi) pod tlakem a souvisejicim vybavenim namontovanym

uvnitf vozidla jsou povinné.

Tento predpis neupresfiuje zkusebni podminky; FIA je upfesni v
souladu se specifickymi pozadavky bezpecénostnich zkousek pro

prislusnou kategorii vozidel.

loads as specified by the FIA in accordance with the specific safety

test requirements of the vehicle category considered.

Pressure container(s) should be located in a position, which is

rearward of a vertical plane that is perpendicular to the longitudinal

axis of the car and located behind the survival cell rearmost face at

that section, forward of the rear axle, and never protrude in width

from an area that is limited by two vertical planes parallel to the

longitudinal axis of the car and defined as the projection of the

outermost edge of the survival cell.

In the case of pressure container(s) located outside of the above

indicated area, additional lateral crash test conditions will be

required by the FIA.

The vehicle manufacturer must prove, by whatever means, that the

pressure container and the related equipment installed in the vehicle

as per the installation requirements given in this regulation has been

designed in such a way that, in normal conditions and when

subjected to extreme conditions (i.e. crash or fire),

— the mechanical integrity of the pressure container and related
equipment is guaranteed.

— neither the pressure container nor the fastening mechanism
itself, nor any of the anchorage points or other components
can come loose or get damaged.

Pressure container(s) compartment

The pressure container(s) compartment(s) must be designed to
prevent hydrogen accumulation in the event of hydrogen leak(s) and
protect the pressure container(s) against external impact; and any
risk to the cockpit environment must be eliminated.

The cockpit’s interface must be robust and made of gas-tight, fire-
resistant material.

Therefore, the compartment(s) must surround the pressure
container(s) except for ventilation openings connected to the
exterior to prevent the build-up of an ignitable concentration of
hydrogen, whose sizing must be according to the amount of
hydrogen fuel that is stored and must be validated by a risk analysis
regarding predictable hydrogen leaks.

Requirements regarding the materials

The selection of a suitable material for any components that comes
into contact with hydrogen in normal operation requires
consideration of the following:

—  Compatibility with hydrogen (i.e. embrittlement, etc.).

—  Compatibility with the operating environment.

—  Corrosion resistance.

— Potential for exposure to high temperature (+85°C) and
extreme low temperatures (-40 C or the minimum operating
temperature).

Standards such as ISO 11114-4, ISO/TR 15916 and EN 10229 contain

useful specifications for the selection of materials in combination

with the test methods defined in the ISO 12619 series.

Qualification tests

In addition to the qualification tests required by Regulation R134, the
pressure container(s) and related equipment, both on their own and
when installed in the vehicle (TPRD, automatic shut-off valve, check-
valve, etc.) must be subjected to specific test conditions that may
occur in race conditions and severe crash conditions.

All other components must at least be tested according to the ISO
12619 series, ISO 21266-2, ISO 19881 and ISO 19882 and/or
equivalent standards.

The test pressure container must be of the same type as those
mounted within the vehicle. It must include the fastening
mechanisms and all the hydrogen system-related components.

Crash tests, acceleration tests and vibrational tests

Crash tests, acceleration tests and vibrational tests with the pressure
container(s) and related equipment installed in the vehicle are
mandatory.

This regulation does not specify the test conditions; the FIA will
specify the test conditions in accordance with the safety test
requirements of the vehicle category considered.
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19.6.2

19.7
19.7.1

19.7.2

19.8

19.8.1

19.8.2

Kritéria pro uspéch/neudspéch

Pokud jsou provadény testy za zkuSebnich podminek

specifikovanych FIA v souladu s ¢l. 4.6.1 tohoto dokumentu, museji

byt minimalné splnény nasledujici podminky, aniz by oviem byly

limitativni:

— absence Unikd (vnéjsi a vnitfni Unik (tj. ventil musi po narazové
zkousce zUstat tésny))

— mechanickd integrita vSech soucasti: vizualni kontrola + dalsi
nedestruktivni zkousky

—  funkéni integrita bezpecnostnich
zkousce stéle funkéni)

— integrita upeviovacich bod( skladovacich nadrzi k vozidlu

— U€inné zavirdni automatickych uzaviracich ventili a aktivace
prislusné kontrolky vystrahy béhem zkousky

—  absence problému elektrického zabezpedeni

—  zachovani integrity odvodniho otvoru TPRD

— integrita pfivodniho systému paliva po zkousce.

systéml (po ndrazové

Dodatecné pozadavky na zkousky

Zkousky vibraci

Soucasti vodikového systému museji projit reprezentativni zkouskou
vibraci na urovni typickych vibraci v zdvodnich podminkach. Pokud
neni ve specifickych poZadavcich na bezpecnostni zkousky pro
kazdou kategorii vozidel uvedeno jinak, postup pro zkousky vibraci
musi byt provadén podle normy ISO 12619 a popfipadé normy ISO
19882.

Zkousky odolnosti viéi ohni

Zkousky odolnosti vic¢i ohni musi byt provadény s nadrzi pod tlakem
v souladu s predpisem R134, pfiloha 3, kapitola 5.1, metoda 2:
Kvalifikace pro specifickou instalaci na vozidlo.

Ventily pro ovladani pratoku

Musi byt instalovany ventily pro ovlddani pritoku a zafizeni na
regulaci pritoku, aby byl odpovidajicim zpisobem chranén personal
a vybaveni béhem skladovani, manipulace a pouzivani vodiku.

Automatické uzaviraci ventily

Automatické uzaviraci ventily musi byt zabezpecené proti selhani a

branit odtoku z nadrze smérem k palivovému ¢lanku a byt

namontované pfimo na nadrZi pod tlakem nebo v ni. VSechny

uzaviraci ventily se museji zavfit v jednom z nasledujicich pfipadu:

— detekce Uniku vodiku naméfenim koncentrace vodiku
v prostoru pro posadku vyssi nez stanoveny limit [0,4 %
objemu], nebo v jakémkoli jiném uzavieném prostoru vozidla
[1 % objemu]

—  detekce Uniku vodiku abnormalnim poklesem tlaku

—  S$patné fungovéni palivového ¢lanku v disledku koncentrace
vodiku kolem vyfukového potrubi vyssi nez [4 % objemu po
dobu vice nezZ 3 sekundy]

— naraz do vozidla v jakémkoli sméru nad stanovené mezni
hodnoty zrychleni (prostfednictvim akcelerometrd ve voze)

— aktivace nouzového zastaveni.

Automatické uzaviraci ventily museji byt otestovény v souladu s

pozadavky na vykonnostni zkousky uvedené v predpisu R134, kromé

opacnych ustanoveni v téchto predpisech.

Tepelné aktivované dekompresni zafizeni (TPRD)

TPRD museji splfiovat poZadavky predpisu R134, kromé opacného
ustanoveni v téchto predpisech.

Odpor TPRD musi byt otestovan se zohlednénim specifickych vibraci,
k nimZz mGze dochédzet v podminkach zavodu a v ptipadé silného
narazu (bez poZaru).

Jakykoli vyznamny unik vyplyvajici z ndhodného otevieni TPRD musi
byt detekovan poklesem tlaku méreného uvnitf nadrze pod tlakem.
Jezdci musi byt odesldna vystraha a tento musi co nejdfive zastavit v
bezpecné evakuacni zoné.

Vypoustéci otvor TPRD musi byt umistén/orientovan tak, aby se
omezily disledky (vzdalenost reakéniho tepla) v prfipadé aktivace a
aby byla umoZnéna evakuace jezdce a bezpecny zasah. Koncepce a
orientace vypoustéciho otvoru nebo otvorl zaviseji na kategorii
vozidla a pod ni jsou provedeny.

Pass/fail criteria

When tested according the testing conditions specified by the FIA

according to Article 4.6.1. of this document, the following must be

satisfied as a minimum, but not limited to:

—  Absence of leak (external and internal leak (i.e. the valve must
remain tight after the crash test)).

—  Mechanical integrity of all the components: visual inspection
and other non-destructive test(s).

—  Functional integrity of safety systems (still operational after
crash test).

— Integrity of attachment points of the storage container(s) to
the vehicle.

—  Effective closure of automatic shut-off valves and activation of
the corresponding warning light during the test.

—  Absence of electrical safety issues.

—  Outlet of the vent exhaust of the TPRD to remain intact.

—  Post-test fuel system integrity.

Additional test requirements

_Vibration testing

Components of the hydrogen system must be subjected to a
vibration test representative of typical vibration levels during race
conditions. Unless otherwise specified in the safety test
requirements for each vehicle category, the vibration test procedure
must be applied according to the ISO 12619 series and 1SO 19882,
where applicable.

Fire testing

Fire testing must be performed on the pressure container according
to the Regulation R134, Appendix 3, Chapter 5.1, Method 2:
Qualification for a specific vehicle installation.

Flow control valves

Flow control valves and flow regulation must be installed to
adequately protect personnel and equipment during hydrogen
storage, handling and use.

Automatic shut-off valves

Automatic shut-off valve(s) must be fail-safe and prevent flow from

the container to the fuel cell and be mounted directly on or within

the pressure container. All shut-off valves must close during any of
the following events:

—  Hydrogen leak detection by the measurement of a hydrogen
concentration inside the cockpit environment greater than a
set threshold [0.4% by volume] or in any other confined spaces
in the vehicle [1% by volume].

—  Hydrogen leak detection through an abnormal pressure drop.

— Disfunction of the fuel cell resulting from hydrogen
concentration around the exhaust line beyond [4% by volume
during over a 3 second-time interval].

— Impact of the vehicle in any direction above the set
acceleration threshold values (via on-board accelerometers).

— Activation of the emergency shut-off.

Automatic shut-off valves shall be tested according to the

performance test requirements set out in Regulation R134, unless

otherwise defined in the present regulation.

Thermal Pressure Relief Device (TPRD)

TPRD(s) must comply with the requirements of Regulation R134,
unless otherwise indicated in the present regulation.

The resistance of TPRD(s) must be tested based on the specific
vibrations that typically occur in race conditions and severe crash
conditions (without fire).

Any major leak resulting from the accidental opening of the TPRD
must be detected by the pressure drop measured within the
pressure container. A warning must be sent to the driver who must
stop in a safe evacuation zone as soon as possible.

The vent exhaust of the TPRD(s) must be located/oriented so as to
limit the consequences (thermal effect distance) in case of activation
and allow for safe escape of the driver and safe intervention. The
vent exhaust(s) design and orientation will be dependent upon the
vehicle category and be executed accordingly.
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V pripadé alternativnich koncepci TPRD musi byt spolehlivost
koncepce prokazéna v souladu s pFislusnymi normami (tj. normami

EN 61508, EN 61511 nebo ekvivalent).

19.8.3 Zpétné ventily

Podél privodniho potrubi musi byt umistén jeden nebo nékolik
zpétnych ventilQ, které brani zpétnému toku z nddrze smérem k

plnicimu otvoru, jakmile byla plnici pistole odpojena.

Je nezbytné instalovat minimalné dva zpétné ventily do série, aby se
zvysila spolehlivost, jeden v systému skladovani stlaceného vodiku
(pfipevnény k nadrzi), druhy na drovni plnici objimky (jak to vyzaduje

predpis R134).

Zpétny ventil(y) musi byt otestovédny v souladu s poZadavky na
vykonnostni zkousky uvedenymi v predpisu R134 a pfislusnych

normach.

19.8.4 Vypoustéci ventil

Vysokotlaké potrubi musi byt vybaveno vypoustécim ventilem
uvnitf, a pripadné vné, kaidé lahve nebo systému funkcné
ekvivalentniho, aby bylo mozné kontrolovat unik plynu v pripadé

abnormalniho pratoku (viz Pfilohu A —1SO 21266-1).

Vypoustéci ventily musi byt otestovany v souladu s poZadavky na

vykonnostni zkousky uvedené v normé ISO 12619.

19.9 Montaz ventild

Ventily musi byt namontované spravné, aby byly schopné odolat
narazové zkousce bez toho, Ze by jejich instalace ve vozidle utrpéla
mechanické poskozeni. Konstruktéfi vozidel museji dodat jasnou
specifikaci postupu montédze ventild a jejich spojek do vozidla a
vypracovat podrobné smérnice pro udrzbu, aby se predeslo
jakémukoli Uniku vodiku pfi normalnim fungovéni nebo v pfipadé
narazu. Po kazdé operaci Udrzby musi byt provedena zkouska

tésnosti.

19.10 Redundance bezpecénostnich zafizeni

Redundantni bezpetnostni zafizeni (tj. ventily)

jedna soucast je vadna.

19.11 Vybaveni spojené s vodikovym systémem

Veskeré vybaveni, potrubi, spoje a souéasti, v nichZ se nachazi vodik,
musi byt zkonstruovany a testovany pro jejich specifické podminky
fungovani co se tyce tlaku a teploty, v souladu s pfislusnymi normami
pro vodikové systémy, pfednostné normami ISO, EN a vnitrostatnimi

normami (tj. norma ISO 12619, 1SO 21266-2).

19.12 Systémy skladovani kapalného vodiku

museji
koncipovana tak, aby zabranila nebezpecéné situaci v pfipadé, Ze

Bude doplnéno pfi ndsleduijici revizi tohoto ndvrhu predpisu.

19.13 Systémy skladovani kryo-stlaceného vodiku

Bude doplnéno pfi nasleduijici revizi tohoto navrhu predpisu.

19.14 Detekéni systémy

Musi byt instalovany bezpecnostni detekéni systémy pro detekci a
kontrolu moznych dopadl nebezpedi, jako jsou Skody na nadrzich,
uniky, vzniceni, poZary, koncentrace vodiku vyssi neZ stanovené

limity atd.

To by mélo zahrnovat, ale nikoli na to byt omezeno, dostatecny pocet
detekénich systémi v prostfedi prostoru pro posadku, systém
palivovych ¢lankd a systémy skladovéani vodiku, pfesny pocet a

umisténi musi byt definovany podle instalace ve vozidle.

19.15 Specificka ustanoveni pro tankovani

Vozidlo musi byt kompatibilni s tankovacim protokolem T40,
definovanym v predpise SAEJ 2601, kromé opacného ustanoveni v

téchto predpisech.

V kazdém pripadé musi byt vnitini teplota nadrze sledovana béhem
tankovani a proces plnéni musi byt prerusen, pokud teplota prekroci

spodni limit -40 °C a horni limit 85 °C.

byt

In case of alternative TPRD designs, the reliability of the design must
be demonstrated according to the relevant standards (i.e. EN 61508,
EN 61511 series or equivalent).

Check valves

Check valve(s) must be located along the refuelling line and prevent
back flow from the reservoir to the filling orifice once the filling
dispenser has been disconnected.

It is required to install a minimum of two check valves in series to
increase the reliability, one in the compressed hydrogen storage
system (attached to the vessel) and the other one at the fuelling
receptacle (as required in the R134).

Check valve(s) must be tested according to the performance test
requirements set out in Regulation R134 and applicable standards.

Excess flow valve

The high-pressure line must be equipped with an excess flow valve
inside, and optionally outside, every cylinder or a functionally
equivalent system to control the gas leakage in the event of an
abnormal flow (see Appendix A —1SO 21266-1).

Excess flow valves must be tested according to the performance test
requirements set out in the ISO 12619 series.

Mounting of valves

Valves must be mounted properly, in order to withstand a crash test
without mechanical damage when installed in the vehicle. Vehicle
manufacturers shall provide a clear specification of the mounting
procedure of the valves and their fittings within the vehicle and
define precise maintenance guidelines, which may result in a
hydrogen leak during normal operations or in case of a crash. A
tightness test must be performed after each maintenance operation.

Redundancy of safety features

Redundant safety features (i.e. valves) shall be designed to prevent
a hazardous condition when a component fails.

Hydrogen system-related equipment

All the equipment, piping, joints and components in which hydrogen
is present must be designed and tested for their specific pressure
and temperature operating conditions according relevant standards
for hydrogen systems, first and foremost the ISO, EN and national
standards (i.e. ISO 12619 series, ISO 21266-2).

Liquid hydrogen storage systems

To be completed in the next revision of the present draft regulations.

Cryo-compressed hydrogen storage systems

To be completed in the next revision of the present draft regulations.

Detection systems

Safety detection systems must be installed to detect and control the
possible effects of hazards, such as vessel damages, leaks, ignitions,
fires, hydrogen concentrations above set thresholds, etc.

This should include but not be limited to a sufficient number of
detection systems within the cockpit environment, the fuel cell
system and the hydrogen storage systems; the exact number and
positions are to be defined in accordance with the overall installation
within the car.

Specific provisions for refuelling

The vehicle shall be compatible with fuelling protocol T40 defined
within the regulation SAEJ 2601, unless otherwise specified within
the present regulation.

In any case, the inside temperature within the tank shall be
monitored during fuelling, and the filling procedure interrupted
when the temperature exceeds the lower limit of -40°C and the
upper limit of 85°C.
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19.15.1

Vozidlo musi byt vybaveno rozhranim pro prenos dat odpovidajicim
normé SAE J2799 pro komunikaci s mistem tankovani paliva (viz obr.
1). Teplota a tlak uvnitf skladovaci nadrze (nadrzi) musi byt
sdélovana stanici, stejné jako jakdkoli chybna funkce vozidla.

Plnici objimka nesmi byt namontovana ve vnitinich prvcich
pohlcujicich energii vozu (naptiklad nérazniky) a nesmi byt
instalovana v prostoru pro posadku, zavazadlovém prostoru a na
jinych mistech, kde by se mohl hromadit plynny vodik, nebo kde nenf
dostatecné vétrani.

V pfipadé, Ze by bylo nezbytné uzavieni automatického uzaviraciho
ventilu, nesmi byt mozné Zadné tankovani paliva, dokud nebude
zkontrolovan kazdy bod prislusného kontrolniho seznamu.

VUz musi byt vybaven systémem, ktery zabrani nastartovani, pokud
je tryska pro tankovani paliva pfipojena k vozidlu.

Minimalné [15 m] od rozvadéce paliva musi byt vyloucen jakykoli
zapalny zdroj.

Zkouska tankovani podle protokolu SAEJ 2601

Zkouska musi umoznit ovéfit, Ze vozidlo spravné komunikuje s
tankovaci stanici, a to simulaci vSech bezpecnostnich podminek,
které mohou spustit preruseni procesu tankovani.

The vehicle must be equipped with a data transmission interface
according to SAE J2799 to communicate with the fuelling station (see
Fig.1). The temperature and pressure inside the storage container(s)
must be communicated during refuelling to the fuelling station, as
well as any car malfunction.

The fuelling receptacle must not be mounted within the external
energy absorbing elements of the vehicle (e.g. bumper) and must not
be installed in the passenger compartment, luggage compartment
and other places where hydrogen gas could accumulate and where
ventilation is not sufficient.

In the event that the automatic shut-off valve must be closed,
refuelling must not be possible until an appropriate checklist has
been completed.

The car should be equipped with a system that prevents starting
whilst the fuelling nozzle is connected to the car.

It is prohibited to have an ignition source within [15 m] of the
refuelling dispenser.

Fuelling test following SAEJ 2601 protocol

The test must verify that the vehicle communicates properly with the
fuelling station by simulating all safety conditions that may trigger
the interruption of the fuelling procedure.

Fueling Procedure Summary

| Cispenser Type
[ Amblent Temperaturs I

H33 Inflial Prassure Py
HSS Capacity
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Data Validity
Check

Fail

Lookup Tables - A B, C. or D HSS Py
Average Pressure Ramp Rate (APRR)
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Fueling Target Pressure Pygy

Eusl While

| Dispenser Type |
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Obr. 1 Priklad zjednoduseného schématu rozhodovaciho stromu pro proces tankovdni (zdroj SAE J2601:2010) — tankovaci protokol musi sledovat normu
SAE J2601:2016 T40 s komunikacnim protokolem pro skladovaci systém typu C (nebo D)

Figure 1. Example of simplified flowsheet of decision tree for fuelling procedure (source SAE J2601:2010) - the fuelling protocol must follow the SAE
J2601:2016 T40 with communication protocol for type C (or D) storage system

19.16

19.17

19.18

Funkéni postupy

Funkéni postupy pro normdélni a nouzové podminky budou
vyhotoveny a pfipadné revidovany FIA.

Odvzdusnéni

Uvnitf a vné vozidla by méla byt umisténa zafizeni pro bezpecné
odvzdusnéni vodiku obsazeného v nizkotlakém potrubi BP (pod 0,45
MPa) a stfedotlakém potrubi MP (do 3,0 MPa).

Mély by byt poskytnuty prostiedky pro bezpecné odvzdusnéni
inertni plyn obsazené v nizkotlakém BP a stfedotlakém MP potrubi a
k zabranéni tomu, aby tlak uvnitf nddrze pod tlakem neklesl pod 0,5
MPa. Potrubi MP a BP budou pfipojeny k odvzdusnovacimu potrubi.

Bezpecnostni ukazatele

Bezpecnostni ukazatele upozornuji, Ze vozidlo je v nebezpecném
stavu a jsou povinné pro vSechny tfidy vozidel. Pfenos Gdajd s
viditelnymi a slysitelnymi signaly musi byt redundantni, aby se
predeslo jakémukoli bodovému selhani detekéniho systému.
Pozadavky ohledné barvy, umisténi, funkce a pfipojeni jsou
specifikované ve tridé vozidel.

Tyto ukazatele museji pouzivat vysoce spolehliva zafizeni, napriklad
LED nebo podobné, a museji byt namontované tak, aby je nebylo
mozné zaménit se svétly do desté nebo brzdovymi svétly.

Operating procedures

Operating procedures for normal and emergency conditions must be
established and reviewed as appropriate by the FIA.

Purging

Provisions within the vehicle and outside should be considered to
purge safely any hydrogen contained in the low-pressure LP (below
0.45 MPa) and medium pressure MP (up to 3.0 MPa) lines.

Means should be provided to purge inert gas safely from the low-
pressure LP and medium pressure MP lines and to prevent that
pressure inside the pressure container drops below 0.5 MPa. The MP
and LP lines will be connected to a vent line.

Safety Indicators

Safety indicators warn if the vehicle is in a hazardous state and are
required for all vehicle Classes. Data transmissions with visible and
audible signals should have redundancy to prevent any single-point
failure from the detection system.

The colour, location, function, and connection requirements are
specified in the vehicle class.

These indicators must use a high reliability device, for example LED,
or similar, and mounted in a way so as not to be confused with rain
or brake lights.
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Museji
napfiklad musi byt viditelné na pfimém slunci.

19.19 Signal alarmu vyslany jezdci pomoci kontrolky

Jezdec musi byt upozornén pomoci vizudlniho signadlu nebo

zobrazenim textu spliiujicim nasledujici podminky:

—  Musi byt viditelny pro jezdce sediciho v normalni poloze pro

fizeni se zapnutym bezpecnostnim pasem.

—  Musi byt viditelny pro personal obklopujici vozidlo nebo mu

pomahajici zvenci.

byt pfizplsobené stanovenym podminkam osvétleni;

—  Musi byt Zluté barvy v pfipadé selhani detekcéniho systému.

—  Pokud je rozsviceny, musi ho jezdec vidét jak ve dne, tak v noci.

—  Musi zGstat rozsviceny, pokud koncentrace vodiku dosahne
3 %, nebo v pfipadé selhani detekéniho systému a pokud
ovlddani zapalovani v poloze ,,On“ nebo pokud je aktivovan

systém pohonu.

Indikace musi byt se zabudovanou ochranu pouZivajici minimalné
Ze je mailo

dva nezdvislé okruhy, které jsou vedené tak,

pravdépodobné, Ze budou oba v pfipadé narazu poskozené.

They must be suitable for the expected lighting conditions; for
example, they must be visible in direct sunlight.

Warning signals for driver

The warning must be given by a visual signal or display text with the

following properties:

—  Visible to the driver while in the driver’s designated seating
position with the steering wheel fitted and seat belt fastened.

—  Visible to personnel surrounding/rescuing the vehicle from the
outside.

— [Yellow] in colour if the detection system malfunctions.

—  When illuminated, must be visible to the driver under both
daylight and night-time driving conditions.

— Remains illuminated when 3% concentration or detection
system malfunction exists and the ignition locking system is in
the "On" ("Run") position or the propulsion system is activated.

The indication must be fail-safe, using at least two independent
circuits which are routed so that they are unlikely to both be
damaged in the event of a crash.
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ART. 6
6.1
6.1.1

6.1.2

6.2

6.2.1

6.2.2

ZMENY PLATNE OD 1. 1. 2023

BEZPECNOSTNI PASY

Bezpecnostni pasy

Pasy v souladu s FIA standardem 8853/98
Zakazany.

Pasy v souladu s FIA standardem 8853-2016
Povinné.

Kromé toho musi byt pasy pouzivané v okruhovych zdvodech
vybaveny vypinacim systémem s otocnou prezkou.

U rally musi byt vZdy na palubé dva noZe na pasy.

Musi byt snadno pfistupné pro fidice a spolujezdce pfi sezeni se
zapnutymi pasy.

Na druhé strané se doporucuje, aby pro zavody, které zahrnuji tseky
verejnych komunikaci, byly pasy vybaveny uvolriovacimi systémy s
tlacitkem.

Montaz

Je zakazano, aby bezpecnostni pasy byly ukotveny k sedackam nebo
jejich drzakam.

Je tieba dbat na to, aby se pasy nemohly poskodit odiranim o ostré
hrany.

Stehenni pdsy

Musi prochazet vyhrazenymi otvory pro stehenni pdsy v sedacce.
Doporucené montdazni Uhly jsou uvedeny na obrazku 253-61-a.

MODIFICATIONS APPLICABLE ON 01.01.2023

SAFETY HARNESSES

Safety harnesses

Harnesses in compliance with FIA 8853/98 standard
Forbidden.

Harnesses in compliance with FIA 8853-2016 standard
Compulsory.

Furthermore, the harnesses used in circuit races must be equipped
with turnbuckle release systems.

For rallies, two belt cutters must be carried on board at all times.
They must be easily accessible for the driver and co-driver when
seated with their harnesses fastened.

On the other hand, it is recommended that for competitions which
include public road sections, the harnesses be equipped with push
button release systems.

Installation

It is prohibited for the safety harnesses to be anchored to the seats
or their supports.

Care must be taken that the straps cannot be damaged through
chafing against sharp edges.

Crotch straps:

They must pass through the dedicated seat crotch-belt-slots.
Recommended installation angles are specified on Drawing
253-61-a.

90°
rearward
20° 0°
forward
253-61-a
Bris$ni pasy Lap straps:

Nesmi prochdzet nad stranami sedacky, ale skrz sedacku, aby bylo
moZné panevni oblast obepnout a drZzet na co mozna nejvétsi plose.

BFisni pasy musi byt umistény presné v prohlubni mezi hranou panve
a horni ¢asti stehna a nesméji byt usazeny v oblasti bficha.
Doporucené montazni Uuhly jsou zelenou
zndzornénou na obréazku 253-61-b.

tvoreny plochou

They must not pass over the sides of the seat but through the seat,
in order to wrap and hold the pelvic region over the greatest possible
surface.

They must fit tightly in the bend between the pelvic crest and the
upper thigh and they must not be worn over the region of the
abdomen.

Recommended installation angles are represented by the green area
illustrated on Drawing 253-61-b.

70°
253-61-b
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Shoulder straps:

They must be installed in compliance with Drawings 253-61-c and
253-61-d.

Drawing 253-61-c:

The pivot point of the anchorage of the strap must be located in the
green area.

The 90 mm distance must be measured from the inside of the
backrest to the pivot point.

The shoulder angle to the horizontal is measured by taking as a
reference the top of the shoulder of the driver (co-driver) or the top
of the belt-bearing-surface on the Frontal Head Restraint device
(FHR).

105

%

Priklady otocnych bod( uchyceni popruhu

Examples of pivot points of the anchorage of the strap

253-61-c

Drawing 253-61-d:

The shoulder strap anchorage points must be symmetrical about the
vertical and longitudinal plane passing through the centreline of the
seat.

When viewed from above, the angle between the straps must not be
out of the 10°-25° range and it is recommended it is approximately
20°-25°.

Straps may touch or even be crossed over each other if necessary.

It is important to make sure that the shoulder straps attachment
cannot slide laterally.

253-61-d

6.2.3 Ramenni pasy:
Musi byt instalovany v souladu s obrazky 253-61-c a 253-61-d.
Obrazek 253-61-c:
Bod otaceni ukotveni pasu musi byt umistén v zelené oblasti.
Vzdalenost 90 mm musi byt méfena od vnitfni strany opéradla k
bodu otaceni.
Uhel ramene k vodorovné roviné se méfi tak, 7e se vezme jako
reference horni ¢ast ramena fidi¢e (spolujezdce) nebo horni ¢asti
povrchu nesouciho pas na zadrzném systému hlavy (FHR).
90
| -
= = 1
|
1
)
|
BUDE DOPLNENO:
Obrazek typu smycky
(otocny bod na trubce)
TO BE ADDED
Drawing showing loop type
(pivot point at tube ctrl)
Obrazek 253-61-d:
Upevniovaci body ramenniho pasu musi byt symetrické kolem svislé
a podélné roviny prochazejici osou sedacky.
PFi pohledu shora nesmi byt ihel mezi pasy mimo rozsah 10°-25° a
doporuduje se pfiblizné 20°-25°.
Pasy se mohou v pfipadé potfeby dotykat nebo dokonce kfiZit.
Je duleZité se ujistit, Ze upevnéni ramennich pasd nelze bocné
posouvat.
(D
6.2.4 Upevriovaci body:
6.2.4.1 Bezpecénostni pdsy mohou byt uchyceny ke kotevnim bodim

sériového vozu.

Pokud je uchyceni na sériovych kotevnich bodech nemoiné u
ramennich past nebo past rozkroku, musi byt nové kotevni body
uchyceny ke karoserii nebo 3asi.

Kotevni body na 3asi/karoserii homologované ASN:

Mohou byt pouZity.

Jejich koncepce je libovolna.

Anchorage points:

A safety harness may be installed on the anchorage points of the
series car.

If installation on the series anchorage points is impossible for the
shoulder and/or crotch straps, new anchorage points must be
installed on the shell or the chassis.

Anchorage points to the chassis/monocoque homologated by ASNs:
They may be used.

Their design is free.
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Homologacni certifikat musi potvrdit, Ze jejich odolnost odpovida ¢l.
253-6.2.4.3 a musi uvadét normu FIA, pro kterou byly pasy
homologované.

To musi byt prokdzano pomoci zkousek statického zatizeni nebo
aritmetickym ddkazem (provedenych spolecnosti schvalenou ASN
nebo uvedenou na Technickém listu FIA €. 4 nebo €. 35).

V téchto pripadech zatizeni musi Uroveri namahani materiald
namahanych casti vozu zGstat niz$i neZ jejich prislusné meze
roztrzeni.

Navic nesmi zadny dil vykazovat strukturni selhani poté, co je zatizeni

odstranéno.
6.2.4.2 Principy upevnéni na 3asi / karosérii

1) VSeobecny systém uchyceni: Obrazek 253-62.

The homologation certificate must attest that their resistance
complies with Art. 253-6.2.4.3 and it must specify for which FIA
standard the safety harnesses have been homologated.

This must be demonstrated by static load tests or arithmetical proof
(carried out by a company approved by the ASN or included in FIA
Technical List n°4 or n°35 respectively).

Under these load cases, the stress level of materials of car
components under load must remain below their respective ultimate
tensile strength.

Furthermore, there should be no structural failure of any part once
the load is released.

Mountings to the chassis / monocoque

1) General mounting system: Drawing 253-62.

Il est préférable que le
boulon travaille en cisaillement
et non en traction

The bolt should preferably
work in sheoring stress
and not in traction |

Ploque de renfort en ocier, fixée

au chassis de la voiture
Steel reinforcing plate fixed
to the cor’s chossis

253-62

2) Upevnéni pro ramenni pasy: Obrazek 253-63.

plaque fixée ou chdssis de la voiture et renforcée

de I'autre c6té par une plaque de renfart

plate fixed to the chassis and strenghened
by o reinforced plate on the other side

2) Shoulder strap mounting: Drawing 253-63.

0

253-63

Ramenni pasy mohou byt také pfipevnény k bezpecnostni konstrukci
nebo na rozpérnou ty¢ pomoci oka, nebo byt pfipevnény na horni
upevriovaci body zadnich pdsU, nebo se opirat ¢i byt pfipevnény na
pficnou vzpéru privafenou mezi zadni vzpéry konstrukce (viz obr.
253-66) nebo na pricné trubkové vyztuhy podle obr. 253-18, 253-26,
253-27, 253-28 nebo 253-30.

The shoulder straps may also be fixed to the safety cage or to a
reinforcement bar by means of a loop and may also be fixed to the
top anchorage points of the rear belts or be fixed or leaning on a
transverse reinforcement welded between the backstays of the cage
(see Drawing 253-66) or on transverse tubular reinforcements
according to Drawings 253-18, 253-26, 253-27, 253-28 or 253-30.

! I
ﬁ%ﬂ*?

@) trous de montage pour harnais

mounting holes for harness

253-66

V_tomto pripadé musi pouziti pficné vzpéry spliovat nasledujici

In this case, the use of a transverse reinforcement is subject to the

podminky:

o Pfi¢na vzpéra musi byt trubka o minimalnich rozmérech 38 mm x
2,5 mm nebo 40 mm x 2 mm z uhlikové oceli tazené za studena,
bez svaru, o minimalni pevnosti v tahu 350 N/mm?

following conditions:

e The transverse reinforcement must be a tube measuring at least
38 mm x 2.5 mm or 40 mm x 2 mm, made from cold drawn
seamless carbon steel, with a minimum tensile strength of
350 N/mm?
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6.2.4.3

6.3

ART. 16

1.1

o Vyska této vzpéry musi byt takova, aby uchyceni ramennich past
bylo v souladu s ¢l. 253-6.2.3

e Upevnéni pdst pomoci oka je povoleno, stejné jako upevnéni
pomoci Sroubovani, ale v tomto poslednim pfipadé je tfeba pro
kazdy upevriovaci bod pfivafit vloZzku (viz obr. 253-67 pro
rozmeéry).

Tyto vlozky jsou umistény ve vzpére a pasy jsou k nim pfipevnény

pomoci sroubld M12 8.8 (norma ISO, minimalné) nebo 7/16 UNF.

e The height of this reinforcement must be such that the installation
of the shoulder straps is in compliance with Art. 253-6.2.3

e The straps may be attached by looping or by screws, but in the
latter case an insert must be welded for each mounting point (see
Drawing 253-67 for the dimensions).

These inserts must be positioned in the reinforcement tube and the
straps must be attached to them using bolts of M12 8.8 (ISO
standard, minimum) or 7/16UNF specification.

50mm

12.0mm=— 1T

20mm

7/16 UNF

253-67

3) Upevnéni stehenniho pdsu: viz obr. 253-64.

plogue de renfort fixée ou chéssis de lo voiture
reinforcing plate fixed to the car's chassis

\i]

3) Crotch strap mounting : Drawing 253-64.

¢ ¢

@%
|

LW

\
5

253-64

Odolnost upeviiovacich bodu:

Kazdy novy upeviiovaci bod na karoserii (Sasi) musi byt vyztuzen
ocelovou deskou o minimélni plose 40 cm2 a tloustce minimalné 3
mm a musi byt schopen odolat zatizeni 15 kN.

Pouziti

Pas musi byt pouzit podle homologace bez zmény ¢i odstranéni

nékterych ¢asti a v souladu s pokyny vyrobce.

Udinnost a Zivotnost bezpeénostnich péast piimo souvisi
zpusobem instalace, pouZziti a udrzby.

se

Elasticka zafizeni pfipojena k ramennim pasim jsou zakazéana.

Pasy je tfeba vyménit po kazdé vaznéjsi nehodé, nebo pokud jsou
nafiznuté ¢i rozedfené nebo v pfipadé zeslabeni past vlivem slunce
nebo chemikalii.

Je tfeba je také vyménit v pfipadé, Ze kovové casti nebo spony jsou
ohnuté, zdeformované nebo zrezivélé.

Kazdy pas, ktery nefunguje dokonale, musi byt vyménén.

SEDADLA, KOTEVNi BODY A DRZAKY SEDADEL
Sedadla

Poloha pti sezeni (sedadla FIA 8855-2021 a 8862-2009):
Jezdec si musi zvolit sedadlo odpovidajici jeho télu.

Pokud jezdec sedi v normalni poloze pro zivod, sedadlo musi

pohodiné podpirat jeho paney,

uvedenych udaju:

e linie o¢i musi byt mezi spodnim a hornim okrajem bo¢ni opérky
hlavy;

ramena a hlavu podle dale

Resistance of anchorage points:

Each new anchorage point on the shell (chassis) must be reinforced
with a steel plate with a surface area of at least 40 cm? and a
thickness of at least 3 mm and must be able to withstand a load of
15 kN.

Use

A safety harness must be used in its homologation configuration
without any modifications or removal of parts, and in conformity
with the manufacturer's instructions.

The effectiveness and longevity of safety harnesses are directly
related to the manner in which they are installed, used and
maintained.

Elastic devices attached to the shoulder straps are forbidden.

The harnesses must be replaced after every severe collision, and
whenever the webbing is cut, frayed or weakened due to the actions
of chemicals or sunlight.

They must also be replaced if metal parts or buckles are bent,
deformed or rusted.

Any harness which does not function perfectly must be replaced.

SEATS, ANCHORAGE POINTS AND SUPPORTS
Seats

Seating position (FIA 8855-2021 and 8862-2009 seats):

The driver must choose a seat that fits well.

When seated in the normal racing position, the seat must support
comfortably at the pelvis, shoulder and head as follows:

e the eye line must be below the top edge of the side head support
and above the bottom edge of the side head support;
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e ramena musi byt ve vysce bo¢ni opérky ramen sedadla;

e panev musi byt vhodnym zplsobem podpirdna bocni panevni
opérkou.

Bo¢ni vzdalenost mezi prilbou a opérkou hlavy (méfend ve

vzdélenosti 150 mm od predni ¢asti opérky hlavy) nesmi byt vétsi nez

40 mm a muZe byt upravena pomoci pénového nastavce vhodnym

zpusobem pfipevnéného k sedadlu.

Materidl pénového ndstavce musi byt stejny jako material opérky

hlavy pfislusného sedadla.

ZMENY PLATNE OD 1. 1. 2024

o the shoulder must fit within the side shoulder support of the seat;
e the pelvis must be adequately supported by the side pelvis
support.

The lateral distance between the helmet and the side head support
(measured at 150 mm from the forward face of the side head
support) must not be greater than 40 mm and may be adjusted by
means of additional foam properly fixed to the seat.

The material of the foam extension must be the same as the one in
the head support of the given seat.

MODIFICATIONS APPLICABLE ON 01.01.2024
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