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Bezpecnostna vybava vozidiel Skupin N, A (a rozSireni) a R-GT

FEDERATION
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Safety Equipment for Cars of Group
N, A (and Extensions) and R-GT

Upraveny Clanok - Modified Article

Vstupuje do platnosti - Date of application

Datum vydania - Date of publication

Cl. 1
Vozidlo, ktorého konStrukcia by mohla predstavovat | A car, the construction of which is deemed to be dangerous,
nebezpec€enstvo, mézu Sportovy komisari zo sutaze vyludit. may be excluded by the Stewards of the competition.

Cl 2

Pokial je zariadenie volitelné, musi byt namontované v | If a device is optional, it must be fitted in a way that complies

sulade s predpismi. with regulations.

Kamery pri Rally : Cameras in Rallies :

Ak chce sutaziaci pouzit vo vozidle kamery, musi ich | Should the competitor intend to use on-board cameras, their

montaz vyhovovat nasledujucim podmienkam : installation must comply with the following requirements :

e Nesmu vystupovat nad povrch karosérie. e They must not protrude beyond the surface of the

e V priestore pre posadku su (vratane ich montaze) bodywork.
zakazané medzi zvislou prie¢nou rovinou prechadzajucou | e In the cockpit, they (including their mountings) are
zadnym bodom pristrojovej dosky a zvislou prieCnou forbidden between the vertical transverse plane through
rovinou prechadzajucou zadnym bodom sedadiel the rearmost point of the dashboard and the vertical
jazdca/spolujazdca. transverse plane of the rearmost point of the driver/co-

e Montaz musi byt vykonana iba priskrutkovanim, kovovymi driver’s seats.
skrutkovymi svorkami, rychlosvorkami, kovovymi viozkami | e Mountings must only be done by screwing, metal screw
(Zakazané su: uviazanie, obojstranna paska, lepiace clamp, express clamp, metal inserts (Forbidden : bonding,
materialy, prisavky a pod.). double-sided tape, adhesive material, suction devices,

e Montaz musi vydrzat minimalne spomalenie 25 g. etc.).

e Musi byt namontovana pred technickym preberanim. e Mountings must be able to withstand a minimum

Kamera nesmie branit vo vyhlade posadke, vystupu a deceleration of 25 g.

vyslobodzovaniu v pripade nehody o |t must be installed before the scrutineering.

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

Cl. 3 POTRUBIE A CERPADLA LINES AND PUMPS

3.1 Ochrana Protection

Palivové, olejové a brzdové potrubia musia byt zvonku | Fuel, oil and brake lines must be protected externally against

chrénené pred akymkolvek po$kodenim (kamene, korézia, | any risk of deterioration (stones, corrosion, mechanical

mechanické poskodenie a pod.) a vo vnutri proti | breakage, etc.) and internally against all risks of fire and
nebezpecenstvu poziaru a poskodenia. deterioration.

Pouzitie : Application:

je volitefné pre Skupinu N, ak je sériovo vyrobené uchytenie | Optional for Group N if the series production fitting is

zachované. retained.

Povinné pre ostatné Skupiny, ak nie je sériovo vyrobené | Obligatory for all the Groups if the series production fitting is

uchytenie zachované, alebo ak potrubia prechadzaju vo | not retained or if the lines pass inside the vehicle and their

vnutri vozidla a ich ochrany kryt bol odstraneny. protective covering has been removed.

Pri palivovom potrubi, musia byt kovové Casti, ktoré su od | In the case of fuel lines, the metal parts which are isolated

karosérie izolované nevodivymi  Castami, elektricky | from the shell of the car by non-conducting parts must be

prepojené. connected to it electrically.
3.2 Specifikacie a montaz Specifications and installation

Povinné pouzitie ak nie je zachovana sériova montaz. Obligatory application if the series fitting is not retained.

Potrubia, ktoré obsahuju chladiacu vodu, alebo mazaci olej | Lines containing cooling water or lubricating oil must be

musia byt mimo priestoru pre posadku. outside the cockpit.

Montaz palivového potrubia, potrubia s mazacim olejom a | The fittings of fuel lines, lubricating oil lines and of those

potrubia s natlakovanou hydraulickou tekutinou musi byt | containing hydraulic fluid under pressure must be

vyrobena podla nasledovnych poZiadaviek: manufactured according to the specifications below:

* ak je potrubie pruzné, musi mat zavitové,zalisované, | * when flexible, these lines must have threaded, crimped or
alebo samotesniace spojenia s vonkajSim opletenim z self-sealing connectors and an outer braid resistant to
oteruvzdorného a ohnovzdorného materialu abrasion and flame (do not sustain combustion) ;
(nepodporujucemu horenie);

* minimalny deStrukény tlak pri minimalnej prevadzkovej | * the minimum burst pressure measured at a minimum
teplote je : operating temperature is of:

- 70 bar (1000 psi) 135°C (250°F) pre palivové potrubie, - 70 bar (1000 psi) 135°C (250°F) for the fuel lines
okrem napojenia na vstrekovate a chladica v (except the connections to the injectors and the
odpadnom okruhu do nadrze). cooling radiator on the circuit returning to the tank):
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- 70 bar (1000 psi) 232°C (450°F) pre potrubie - 70 bar (1000 psi) 232°C (450°F) for the lubricating oil
mazacieho oleja. lines.
- 280 bar (4000 psi) 232°C (450°F) pre potrubie s - 280 bar (4000 psi) 232°C (450°F) for the lines
natlakovanou hydraulickou tekutinou. containing hydraulic fluid under pressure.
Ak je prevadzkovy tlak v hydraulickom okruhu vacsi If the operating pressure of the hydraulic system is
ako 140 bar (2000 psi), musi byt desStrukény tlak greater than 140 bar (2000 psi), the burst pressure
prjnajmensom dvojnasobkom prevadzkového tlaku. must be at least double the operating pressure.
Potrubia, ktoré obsahuju palivo, alebo hydraulicku kvapalinu, | Lines containing fuel or hydraulic fluid may pass through the
moézu prechadzat priestorom pre posadku, ale v tomto | cockpit, but without any connectors inside except on the
priestore nesmu mat Ziadne spojenia, len na prednej a | front and rear bulkheads according to Drawings 253-59 and
zadnej prepazkach podla obrazkov 253-59 a 253-60, a v | 253-60, and on the braking circuit and the clutch fluid circuit.
brzdovom okruhu a okruhu so spojkovou kvapalinou.
Cloison Cloison
Bulkhead Bulkhead
/ \
P9
253-60
3.3 Automatické uzatvaranie paliva Automatic fuel cut-off
Doporucené pre vSetky skupiny : Recommended for all groups:
VSetky palivové potrubia smerujuce do motora musia byt | All fuel feed pipes going to the engine must be provided with
poistené automatickymi uzatvaracimi ventilmi , umiestnenym | automatic cut-off valves located directly on the fuel tank
priamo na palivovej nadrzi, ktoré automaticky uzavru vSetky | which automatically close all the fuel lines under pressure if
natlakované palivové potrubia, v pripade pretrhnutia, alebo | one of these lines in the fuel system is fractured or leaks.
uniku paliva, z ktoréhokol'vek potrubia v tomto systéme.
Povinné : Compulsory:
VSetky palivové cerpadld musia pracovat len za chodu | All the fuel pumps must only operate when the engine is
motora, okrem Startovania. running, except during the starting process.
3.4 Odvzdusnenie palivovej nadrze Fuel cell ventilation
Potrubie odvzdusSnenia palivovej nadrze, ako aj ventily | The ventilation line of the fuel cell as far as the valves
popisane nizSie, musia mat rovnaké Specifikdcie ako | described below must have the same specifications as those
palivové potrubie (Cl. 3.2) a musia byt vybavené systémom | of the fuel lines (Article 3.2) and must be fitted with a system
vyhovujucim nasledovnym podmienkam : complying with the following conditions :
- gravitaciou ovladanym ventilom pri prevrateni - Gravity activated roll-over valve
- plavakovym odvzdu$iiovacim ventilom - Float chamber ventilation valve
- pretlakovym ventilom, s maximalnym pretlakom 200 mbar, | - Blow-off valve with a maximum over pressure of 200 mbar,
funkénym pri uzatvorenom plavakovom odvzdu$fovacom | working when the float chamber ventilation valve is closed.
ventile.
Ak je vnutorny priemer trubky odvzduSnenia palivovej | If the internal diameter of the fuel tank breather venting tube
nadrze vacsi ako 20 mm, musi byt pouzity spatny ventil | is greater than 20 mm, a non-return valve homologated by
homologovany FIA, popisany na Obr. 253-14.2. the FIA and as defined in Article 253-14.2 must be fitted.
Cl. BEZPECNOST BRZDOVEJ A RIADIACEJ SUSTAV SAFETY OF BRAKING AND STEERING SYSTEMS

Brzdenie

Dvojokruhovy systém ovladany jednym pedalom : pedal
musi byt normalne ovladat' vSetky kolesa; v pripade uniku v
akomkolvek mieste brzdového systému, alebo pri akejkolvek
poruche prenosu v brzdovom okruhu, musi pedal stale
ovladat najmenej dve kolesa

PouZitie:

ak je takyto systém sériovo montovany, nie su potrebné
Ziadne Upravy.

Riadenie

Uzamykaci systém volantu proti odcudzeniu vozidla méze
byt vyradeny z Cinnosti.

Systém nastavenia stipika volantu musi byt uzamknuty a
musi sa dat’ ovladat' len za pouZitia naradia.

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.

Cl. DODATOCNE UCHYTENIE ADDITIONAL FASTENERS
Minimalne dve dodato€né uchytenia musia byt | At least two additional safety fasteners must be fitted for
namontované na kazdej kapote. each of the bonnet and boot lids.
Pévodné zamky musia byt bud znefunkénené, alebo | The original locking mechanisms must be rendered
odstranené inoperative or removed.
Pouzitie: Application:
Volitelné pre Skupinu N, povinné pre ostatné Skupiny. Optional for Group N, obligatory for the other Groups.
DalSie predmety prevazané vo vozidle ( ako nahradné | Large objects carried on board the vehicle (such as the
koleso, skrinka s naradim a pod.) musia byt pevne uchytené | spare wheel, toolkit, etc.) must be firmly fixed.

Cl. BEZPECNOSTNE PASY SAFETY HARNESSES
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6.1 Bezpecnostné pasy Safety harnesses
6.1.1 Pasy v sulade s FIA normou 8853-2016 Harnesses in compliance with FIA 8853-2016 standard
Su povinné. Compulsory
6.1.2 Okrem toho pasy pouzivané pri pretekoch na okruhov musia Furthermore, the harnesses used in circuit races must be
mat oto€ny rozopinaci mechanizmus. equipped with turnbuckle release systems.
Pri rally pretekoch musia byt v priestore pre posadku For rallies, two belt cutters must be carried on board at all
umiestnené po cely ¢as dva rezaCe pasov. times.
Musia byt lahko pristupné jazdcovi a spolujazdcovi, ktori They must be easily accessible for the driver and co-driver
sedia priputani vo svojich sedadlach. when seated with their harnesses fastened.
Na druhej strane pri pretekoch, ktoré zahffaju aj prejazdy po On the other hand, it is recommended that for competitions
verejnych komunikaciach su doporucené pasy s tlacidlovym which include public road sections, the harnesses be
rozopinacim mechanizmom equipped with push button release systems.
6.2 Montaz Installation
Je zakazané uchytenie bezpecnostnych pasov k sedadlam, It is prohibited for the safety harnesses to be anchored to the
alebo ich drziakom seats or their supports.
Pozor treba davat, aby sa pasy neposkodili trenim o ostré Care must be taken that the straps cannot be damaged
hrany. through chafing against sharp edges.
6.2.1 Rozkrokové pasy : Crotch straps :
Musia prechadzat cez pre ne uréené otvory pre rozkrokovy They must pass through the dedicated seat crotch-belt-slots.
pas v sedadle.
Doporuéené uhly pri montazi su uvedené na Obrazku 253-61- Recommended installation angles are specified on Drawing
a. 253-61-a.
90°
rearward
20° 0°
forward
253-61-a
6.2.2 Bedrové pasy : Lap straps :
Nesmu prechadzat’ ponad boky sedadla, ale cez sedadlo, aby They must not pass over the sides of the seat but through the
obvijali a drzali panvovu oblast v €¢o mozno najva¢Som seat, in order to wrap and hold the pelvic region over the
povrchu.. greatest possible surface.
Musia tesne priliehat v ohybe medzi vrcholom panvy a hornou They must fit tightly in the bend between the pelvic crest and
Castou stehna. V ziadnom pripade sa nesmu dostat do oblasti the upper thigh and they must not be worn over the region of
nad brucho. the abdomen.
Doporucené uhly pri montazi su obsiahnuté v zelenom poli Recommended installation angles are represented by the
naznac¢enom na Obrazku 253-61-b. green area illustrated on Drawing 253-61-b.
0°
20°
70°
253-61-b
6.2.3 Ramenné pasy: Shoulder straps :
Musia byt namontované v sulade s Obrazkami 253-61-c a They must be installed in compliance with Drawings 253-61-c
253-61-d. and 253-61-d.
Obrazok 253-61-c : Drawing 253-61-c :
Stred otacania uchytenia pasu sa musi nachadzat v zelenom The pivot point of the anchorage of the strap must be located
poli. in the green area.
Vzdialenost 90mm sa musi merat od vnutornej strany opierky The 90 mm distance must be measured from the inside of the
hlavy po stred otacania. backrest to the pivot point.
Uhol ramennych pasov voéi vodorovnej rovine sa meria tak, The shoulder angle to the horizontal is measured by taking as
Ze za vztaznu rovinu sa zoberie ta, prechadzajuca vrchom a reference the top of the shoulder of the driver (co-driver) or
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ramien jazdca (spolujazdca), alebo vrchom klznej plochy pasu the top of the belt-bearing-surface on the Frontal Head
pri zachytnom systéme hlavy (FHR) Restraint device (FHR).

90
>
/ g Y v
Yo s BE 105
~ P -
S '
/ | N
/ |
e ; |
/ /
(/' 'a.\\l ( /
BUDE DODANE | — | f
Obrazok naznacujuci sposob ovinutia oy 9 /
TO BE ADDED <. °/ =
Drawing showing loop type = e A
(pivot point at tube ctrl) \5_ 3 {’:‘} /
Priklady stredov oto¢nych bodov uchytenia pasov
Examples of pivot points of the anchorage of the strap
253-61-c
Obrazok 253-61-d : Drawing 253-61-d :
Uchytavacie body ramennych pasov musia byt symetrické The shoulder strap anchorage points must be symmetrical
voci zvislej, pozdlznej rovine prechadzajucej stredovou osou about the vertical and longitudinal plane passing through the
sedadla. centreline of the seat.
Pri pohlade zhora musi byt uhol medzi pasmiv rozsahu 10°- When viewed from above, the angle between the straps must
25° a doporucuje sa, aby bol priblizne 20°-25°. not be out of the 10°-25° range and it is recommended it is
approximately 20°-25°.
Pasy sa mozu dotykat, alebo dokonca prekryvat, ak je to Straps may touch or even be crossed over each other if
nevyhnutné. necessary.
Je dolezité, aby sa uchytenia ramennych pasov nemohli It is important to make sure that the shoulder straps
bocne posuvat. attachment cannot slide laterally.
253-61-d
6.2.4 Uchytavacie body: Anchorage points :
6.2.4.1 Bezpec€nostny pas méze byt namontovany na kotviacie A safety harness may be installed on the anchorage points of

miesta sériového vozidla.

Ak uchytenie ramennych alalebo rozkrokovych péasov na
pévodné uchytavacie body vozidla nie je mozna musia byt
namontované nové uchytavacie body na skelet, alebo
karosériu.

Kotviace body k podvozku / karosérii homologované ASN:

Moézu byt pouzité.

Navrh je fubovolny.

Osvedcenie o homologacii musi potvrdzovat, ze ich odolnost
je v sulade s ¢l. 253-6.2.4.3 a musi Specifikovat, pre ktoru
normu FIA boli bezpe¢nostné pasy homologované. Toto sa
musi preukazat skusSkami statického zatazenia alebo
aritmetickym ddékazom (vykonané spolo¢nostou schvalenou
ASN alebo zahrnutou do technického zoznamu FIA €. 4 alebo
¢. 35).

V tychto pripadov zatazenia musi Uroven napatia materialov
vozidlovych komponentov pod zatazenim zostat pod ich

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.

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
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6.2.4.2

prislusnou medzou pevnosti v tahu. Po uvolneni zataze by
navySe nemala existovat zZiadna konStrukéna porucha
niektorej Casti.

Uchytenie na Sasi / karosériu
1) Bezny systém uchytenia: pozri Obr 253-62.
|

/160

i

20 UNF

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 troction

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

Plague de renfort en acier, fixée

au chassis de lo voiture
Steel reinforcing plate fixed
to the car's chassis

253-62

2) Spbsob uchytenia ramenného pasu : Obr. 253-63.

2) Shoulder strap mounting : Drawing 253-63.

plague fixée au chdssis de la voiture et renforcée _—y
=

de I'autre coté par une plaque de renfort

plate fixed to the chassis and strenghened

by a reinforced plate on the other side

=D

253-63

Ramenné pasy moézZu byt tiez uchytené o bezpecnostnu
klietku, alebo o vystuzujucu ty¢ sluckou a moézu byt tiez
uchytené do hornych uchytavacich bodov zadnych pasov,
alebo moézu byt  uchytené, alebo opasané o priecnu
vystuzujicu ty¢ zadnych vzper klietky (pozri Obr. 253-66),
alebo na prie¢nu trubku zosilnenia podla Obrazkov 253-18,
253-26, 253-27, 253-28 or 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.

) !
ﬁ%ﬁ

@ trous de montage pour harnais
mounting holes for harness

253-66

V takomto pripade musi prieéna vystuZujica vzpera splfiat
nasledujuce podmienky:

- musi to byt trubka s rozmermi minimalne 38 mm x 2,5 mm
alebo 40 mm x 2 mm vyrobena z jedného kusu, zo za
studena tahanej uhlikovej ocele s minimalnou pevnostou v
tahu 350 N/mm?2,

vySka umiestnenia vystuzujlucej vzpery musi byt taka, aby
montaZ ramennych pasovbola v sulade s Clankom 253-
6.2.3

- Pasy mézu byt uchytené opasanim, alebo priskrutkovanim,
ale v tomto pripade musi byt privarena pre kazdy montazny
bod vlozka (pre rozmery pozri Obr. 253-67).

Tieto vlozky musia byt umiestnené vo vyztuzovacej rurke a
pasy musia byt k nim prichytené skrutkami M12 8.8 (norma
ISO, minimalne), alebo 7/16 UNF.

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

to the 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
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.
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50mm
|
12 5mm—1t———- —-—20mm
7/16 UNFA
253-67
3) Spdsob uchytenia rozkrokového pasu : Obr. 253-64. 3) Crotch strap mounting : Drawing 253-64.
!
plague de renfort fixée au chassis de la voiture
reinforcing plate fixed to the cor's chassis
253-64
6.2.4.3 Tuhost’ uchytavacich bodov : Resistance of anchorage points :
Kazdy novy vytvoreny uchytavaci bod na karosérii (8asi) musi Each new anchorage point on the shell (chassis) must be
byt vystuzeny ocelovou platiiou s minimalnou plochou 40 reinforced with a steel plate with a surface area of at least 40
cm? a s minimalnou hrdbkou 3 mm, ktora musi odolat' zatazi cm2 and a thickness of at least 3 mm and must be able to
15 kN. withstand a load of 15 kN.
6.3 Pouzitie Use
Bezpecnostné pasy musia byt pouzité podla homologacie, A safety harness must be used in its homologation
bez akychkolvek Uprav, alebo odstranovania ¢asti a v sulade configuration without any modifications or removal of parts,
s pokynmi vyrobcu. and in conformity with the manufacturer's instructions.
Ucinnost' a Zivotnost bezpecnostnych pasov priamo suvisi so The effectiveness and longevity of safety harnesses are
spdsobom ich montaze, pouzitia a udrzby. directly related to the manner in which they are installed, used
and maintained.
Elastické prvky uchytené k ramennym pasom su zakazané Elastic devices attached to the shoulder straps are forbidden.
Pasy musia byt vymenené po kazdej vaznej havarii, alebo The harnesses must be replaced after every severe collision,
pokial je tkanina narezana, rozstrapkand, alebo zoslabena and whenever the webbing is cut, frayed or weakened due to
vplyvom pdsobenia chemikalii, alebo sinka. the actions of chemicals or sunlight.
Musia byt tiez vymenené ak su kovové Casti, alebo spony They must also be replaced if metal parts or buckles are bent,
ohnuté, zdeformované, alebo hrdzavé. deformed or rusted.
VSetky pasy, ktoré dokonale nefunguju musia byt vymenené. Any harness which does not function perfectly must be
replaced.
Cl 7 HASIACE PRISTROJE — HASIACE SYSTEMY EXTINGUISHERS — EXTINGUISHING SYSTEMS
Nasleduijuce latky su zakazané : BCF, NAF. The use of the following products is prohibited: BCF, NAF.
7.1 Pouzitie Application
7.11 Pre rally : In rallies:
Platia ¢lanky 7.2 a 7.3. Articles 7.2 and 7.3 apply.
Su odporucané hasiace systémy a ruéné hasiace pristroje v | Extinguishing systems and Manual extinguishers in

sulade s Normou FIA 8865-2015 (Technicky list ¢.52)

Hasiace systémy podla Normy FIA 8865-2015 (Technicky

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

list €.52) su povinné pre nasledovné vozidla :

e VozidlA WRC homologované po 01.01.2017 v sulade s
homologaénym rozsireni 400/01 WRC a s Clankom 255A
Prilohy J z roku 2021.

e Vozidla WRC homologované po 01.01.2015 v sulade s
homologaénym rozsireni 300/01 WRC a s Clankom 255A
Prilohy J z roku 2016

e Vozidla WRC homologované po 01.01.2014 v sulade s
homologaénym rozsireni 200/01 WRC a s Clankom 255A
Prilohy J

¢ Vozidla WRC homologované pred 31.12.2013 v sulade s
homologaénym rozsireni 100/01 KSR, ako aj s ich WR

8865-2015 (Technical List n°52) are compulsory for the

following cars:

o 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.

* 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.

o World Rally Cars homologated as from 01.01.2014 in
compliance with homologation extension 200/01 WRC and

with Art. 255A of Appendix J.

* World Rally Cars homologated before 31.12.2013 in

compliance with homologation extension 100/01 KSR and
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rozéirenim a s Clankom 255A z roku 2013 Prilohy J. with its WR extension, as well as with Art. 255A of 2013
Appendix J.
e Vozidla Super 2000 (rally) v sulade s ¢lankom 255A | e Super 2000 (Rallies) cars in compliance with Art. 255A of
Prilohy J z roku 2013. 2013 Appendix J.
« Vozidla skupiny Rally2 v sulade s Clankom 261 Prilohy J e Group Rally2 cars in compliance with Art.261 of AppendixJ
e Vozidla skupiny R-GT homologované od 01.01.2020 v | e Group R-GT cars homologated as from 01.01.2020 in
sulade s Clankom 256 Prilohy J compliance with Art. 256 of Appendix J.
e Vozidla skupiny R-GT v stlade s Clankom 256 Prilohy J | e Group R-GT cars in compliance with Art. 256 of 2019
roku 2019 Appendix J.
e Vozidla skupiny Rally5, Rally4 a Rally3 v sulade s | e Group Rally5, Rally4 and Rally3 cars in compliance with
Clankom 260 Prilohy J Art. 260 of Appendix J.
¢ Vozidla skupiny R3/R3T homologované pred 31. 21.2019 | e Group R3/R3T cars homologated before 31.12.2019 in
v stlade s Clankom 260/260D Prilohy J roku 2019 compliance with Art. 260/260D of 2019 Appendix J.
e o Vozidld skupiny R1 a R2 homologované pred 31. | e Group R1 and R2 cars homologated before 31.12.2018 in
21.2018 v stlade s Clankom 260 Prilohy J compliance with Art. 260 of Appendix J.
712 Pre sutaze na okruhu, slalom a preteky do vrchu : In circuit competitions, slaloms, hill climb:
- Platia ¢lanky 7.2 alebo 7.3. Article 7.2 or 7.3 applies.
Su odporuc¢ané hasiace systémy a ru¢né hasiace pristroje v | Extinguishing systems and Manual extinguishers in
sulade s Normou FIA 8865-2015 (Technicky list €.52) compliance with FIA Standard 8865-2015 (Technical List
n°52) are recommended.
7.2 Montované systémy Systems mounted
7.2.1 VSetky vozidla musia byt vybavené hasiacim systémom, v | All cars must be equipped with an extinguishing system in
sulade s Normami FIA pre plombovatelné Hasiace systémy | compliance with FIA Standards for plumbed-in  Fire
v sutaznych vozidlach (1999), alebo s Normou FIA 8865- | Extinguisher Systems in Competition Cars (1999) or with FIA
2015.(pozri Clanok 7.1) Standard 8865-2015 (see Art. 7.1).
Systém sa musi pouzit v sulade s pokynmi vyrobcu, alebov | The system must be used in accordance with the
sulade s Technickymi listami €.16, alebo ¢.52. manufacturer’s instruction and with Technical List n°16 or
n°52.
Pri rally musi byt minimalny objem hasiacej latky systému | In rallies, the minimum quantity of extinguishant for system
podla Technického listu ¢.16 3kg. of Technical List n°16 must be 3 kg.

7.2.2 VSetky nadrze hasiacich systémov musia byt dostatoCne | All extinguisher containers must be adequately protected
uchytené a musia byt v priestore pre posadku. and must be situated within the cockpit.

Nadrze hasiacich systémov moézu byt umiestnené aj v | The container may also be situated in the luggage
batozinovom priestore pod podmienkou, Ze sa nachadzaju | compartment on condition that it is at least 300 mm from the
najmenej 300 mm od vonkajSieho obrysu vozidla vo | outer edges of the bodywork in all horizontal directions.
vSetkych horizontalnych smeroch..

Musia byt zabezpecené minimalne dvomi kovovymi paskami | It must be secured by a minimum of 2 screw-locked metallic
uzatvaranymi skrutkovymi zamkami a cely zabezpeCovaci | straps and the securing system must be able to withstand a
systém musi odolat spomaleniu 25 g. deceleration of 25 g.

Vyzaduju sa poistky proti boénému vysunutiu tlakovej | Anti-torpedo tabs are required.

nadoby z drziaku..

Material pouzity na zabezpecovacie systémy musi fungovat | The material of the securing system must operate within the
v teplotnom rozmedzi -15°C a +80°C -15°C to +80°C temperature range.

VSetky Casti hasiaceho zariadenia, vratane prisluSenstva a | All extinguishing equipment must withstand fire, , including
trysiek, musia byt ohfiovzdorné. the attachments of lines and nozzles.

Potrubia z plastickej hmoty su zakdzané a povinné su | Plastic pipes are prohibited and metal pipes are obligatory
kovové potrubia (pokial nie je Specifikované inak). (unless specified otherwise).

7.2.3 Jazdec (a spolujazdec, ak je pritomny) musi byt schopny The driver (and co-driver where applicable) must be able to
spustit hasiaci systém rucne, sediac v sedadle, priputany trigger the extinguishing system manually when seated
bezpecnostnymi pasmi a s volantom na svojom mieste. normally with his safety harnesses fastened and the steering

wheel in place.
Elektricky aktivacny systém (elektricka skrinka) musi byt The electric activation system (electrical box) shall be installed
namontovana na takom mieste, aby boli svetla stavu viditelné in a location where the status lights are visible to a
pre Cinovnika sutaze bez toho, aby sa museli demontovat competition official without dismounting any vehicle
akékolvek diely vozidla, ked posadka normalne sedi. components when the occupant(s) is(are) seated normally.
Nie je povolené namontovat elektricku skrinku pod sedadlo.
Okrem toho musi byt spdsob spustania kombinovany aj Itis not permitted to install the electrical box under the seat
preruSsovacom na vonkajSej strane vozidla. Musi byt Furthermore, a means of triggering from the outside must be
oznaceny Cervenym pismenom "E" v bielom kruhu s combined with the circuit-breaker switch. It must be marked
Cervenym lemom, minimalneho priemeru 10 cm. with a letter "E" in red inside a white circle of at least 10 cm
Pri vozidlach typu Rallyl a WRC musi vonkajSie, alebo diameter with a red edge.
vnutorné spustenie hasiaceho systému spdsobit zastavenie For Rallyl and WRC type cars, the triggering of an external or
motora a odpojenie batérie. internal extinguisher must compulsorily bring about engine
and battery cut-off.
7.2.3 Jazdec (a spolujazdec, ak je pritomny) musi byt schopny | The driver (and co-driver where applicable) must be able to

spustit’ hasiaci systém rucne, sediac v sedadle, priputany
bezpec€nostnymi pasmi a s volantom na svojom mieste.

Okrem toho musi byt spdsob spustania kombinovany aj
preruSsovacom na vonkajSej strane vozidla. Musi byt
oznaceny cCervenym pismenom "E" v bielom kruhu s
¢ervenym lemom, minimalneho priemeru 10 cm.

trigger the extinguishing system manually when seated
normally with his safety y 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 a red edge.
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Pri vozidlach typu Rallyl a WRC musi vonkajSie, alebo | For Rallyl and WRC type cars, the triggering of an external
vnutorné spustenie hasiaceho systému spbsobit | or internal extinguisher must compulsorily bring about
zastavenie motora a odpojenie batérie. engine and battery cut-off.

7.2.4 Systém musi pracovat’ vo vSetkych polohach. The system must work in all positions.
7.2.5 Hasiace trysky musia byt vhodné pre danu hasiacu latku a | Extinguisher nozzles must be suitable for the extinguishant
nesmu smerovat’ priamo na hlavy posadky. and be installed in such a way that they are not directly
pointed at the occupants' heads.
7.3 Ruéné hasiace pristroje Manual extinguishers
731 Kazdé vozidlo musi byt vybavené jednym, alebo dvoma | All cars must be fitted with one or two fire extinguishers in
hasiacimi pristrojmi v sulade s Clankom 7.3.2 a2 7.3.5 nizSie | compliance with Article 7.3.2 to 7.3.5 hereunder or with FIA
uvedenymi, alebo v stlade s FIA normou 8865-2015 (Clanky | Standard 8865-2015 (Article 7.3.2 to 7.3.5 hereunder do not
7.3.2 az 7.3.5 niz8ie uvedené, neplatia v druhom pripade ). apply in the latter case).
Maijstrovstva FIA od 01.01.2024 / Vozidla Rally FIA Championships as from 01.01.2024 / Rally Cars:
VSetky vozidla musia byt vybavené dvomi hasiacimi | All cars must be fitted with two fire extinguishers in
pristrojmi v stlade s Clankami 7.3.2 aZ 7.3.5, tu uvedenymi, | compliance with Articles 7.3.2 to 7.3.5 hereunder or with FIA
alebo v sulade s FIA normou 8865-2015 ( v takom pripade | Standard 8865-2015 (Articles 7.3.2 to 7.3.5 hereunder do
sa ¢lanky 7.3.2 az 7.3.5 neuplatriuju). not apply in the latter case).
Povolené hasiace pristroje pre vozidla Rally 1 : pozri Clanok | Permitted extinguishants for Rally 1 cars: see Article 253-
253-18.23. 18.23.
Montaz druhého ru¢ného hasiaceho pristroja : musi byt v | Installation of the second manual extinguisher: in
stulade s Clankom 7.3.6, niz8ie uvedenym. Umiestnenie | accordance with Article 7.3.6 below. It can be installed in the
moze byt bud' v priestore pre posadku, alebo v batozinovom | cockpit or the luggage compartment.
priestore.
Od 01.01.2024 musi byt najmenej jeden z dvoch povinnych | As from 01.01.2024, at least one of the two compulsory
ruénych hasiacich pristrojov pripustny pre hasenie vysokého | manual extinguishers must be High Voltage compatible (see
napatia (pozri Clanok 253-18.23). Article 253-18.23).
Od 01.01.2026 musia byt oba povinné ru¢né hasiace | As from 01.01.2026, both manual extinguishers must be
pristroje pripustny pre hasenie vysokého napatia (pozri | High Voltage compatible (see Article 253-18.23).
Clanok 253-18.23).
7.3.2 Povolené hasiace latky su: Permitted extinguishants:
AFFF, 4F Universal, FX G-TEC, Viro3 , prasok, alebo | AFFF, 4F Universal, FX G-TEC, Viro3, powder or any other
akékolvek iné hasiaca latka homologovana FIA. extinguishant homologated by the FIA.
7.3.3 Minimalne mnozstvo hasiacej latky : Minimum quantity of extinguishant:
AFFF : 2,4 litra AFFF: 2.4 litres
4F Universal 2,4 litra 4F Universal 2.4 litres
FX G-TEC: 2.0kg FX G-TEC: 2.0kg
Viro3 2,0kg Viro3: 2.0kg
Novec 1230 2,0 kg Novec 1230 2,0 kg
Prasok : 2,0 kg Powder: 2.0 kg
7.3.4 V8etky hasiace pristroje musia byt natlakované podfa | All extinguishers must be pressurised according to the
hasiacej latky nasledovne : contents:
AFFF : podla pokynov vyrobcu AFFF: in accordance with the manufacturer's
instructions
4F Universal  podla pokynov vyrobcu 4F Universal in accordance with the manufacturer's
instructions
FX G-TEC FX G-TEC
at Viro3 : podla pokynov vyrobcu and Viro3: in accordance with the manufacturer's
instructions
Zero 360 : podla pokynov vyrobcu Zero 360: in accordance with the manufacturer's
instructions
Prasok : 8 bar minimum, 13,5 bar maximum Powder: 8 bar minimum, 13.5 bar maximum
Okrem toho pri latke AFFF, alebo 4F Universal musia byt | Furthermore, each extinguisher when filled with AFFF or 4F
pristroje vybavené systémom, ktory umoznuje kontrolovat | Universal must be equipped with a means of checking the
tlak obsahu. pressure of the contents.
7.35 Na hasiacom pristroji musia byt viditelné nasledujuce | The following information must be visible on each
informacie: extinguisher:
- obsah - capacity
- typ hasiacej latky - type of extinguishant
- hmotnost, alebo objem hasiacej latky - weight or volume of the extinguishant
- datum najblizSej kontroly, ktora musi byt vykonana | - date the extinguisher must be checked, which must be no
najneskoér dva roky bud od naplnenia pristroja, alebo od more than two years after either the date of filling or the
poslednej kontroly, alebo od datumu skoncenia zivotnosti. date of the last check, or corresponding expiry date.
7.3.6 VSetky pristroje musia byt nalezite ochranené. All extinguishers must be adequately protected.
Ich prichytenie musi vydrzat spomalenie 25 g Their mountings must be able to withstand a deceleration of
25¢.
Su povolené len kovové pasky s rychlo rozotvaracimi | Furthermore, only quick-release metal fastenings (two
sponami (minimalne dve). minimum), with metal straps, are accepted.
Vyzaduju sa poistky proti boénému vysunutiu tlakovej | Anti-torpedo tabs are required.
nadoby z drziaku..
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8.1

8.2
8.2.1

8.2.2

8.2.3

8.2.4

8.2.5

a)

b)

Hasiace pristroje musia byt lahko dostupné jazdcovi a
spolujazdcovi.

BEZPECNOSTNE KLIETKY

Pre vozidla nehomologované FIA sa pod odvolavkou na
datum homologacie rozumie datum prvého vystavenia
Technického preukazu.

Clanky 8.1,82 a 83 tu uvedené sa
bezpecnostnych klietok vozidiel
01.01.2021

Pre bezpecnostné klietky vozidiel homologovanych pred
01.01.2021 platia Clanky 253-8 Prilohy J z roku 2020

Pre bezpecnostné klietky vozidiel homologovanych pred
01.01.2017 platia Clanky 253-8 Prilohy J z roku 2016

tykaju len
homologovanych od

Vseobecne

Montaz bezpec€nostnej klietky je povinna.
Posadka vo vozidle musi byt vZdy v priestore ohrani¢enom
bezpec€nostnou klietkou.

Pokym nie je v prislusnych technickych predpisoch uvedené

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.

The occupants installed in the vehicle must always be within
the volume define by the safety cage structure.

technical

Unless otherwise stated in the applicable

inak, mdze byt bud :

Homologovana, alebo certifikovanda ASN podla
homologaénych predpisov FIA pre bezpecnostné
klietky ;

Technickym komisarom musi byt predlozena autenticka
képia homologizaéného dokumentu alebo osvedCenia s
rovhakymi  Cislami, schvalena ASN a podpisana
kvalifikovanymi technikmi zastupujucimi vyrobcu klietky

Klietka musi byt individualne identifikovana identifikaénym
Stitkom v sulade s identifikacnym Stitkom na autentickej kopii
dodanejASN.

Tento Stitok sa nemodze presuvat a nemdze sa doCasne
pripevnovat ku klietke

Homologovana FIA podla homologaénych predpisov
FIA pre bezpecnostné klietky.

Musi byt popisana, alebo byt predmetom rozSirenia k
homologaénému listu vozidla, homologovaného FIA.
Kupujuci musi obdrzat od vyrobcu ocislovany certifikat
prislichajuci k nej..

Pre nasledovné vozidla je povinna klietka homologovana
FIA :

VR5 (alebo VRa2)Variant, Super 2000 Rally Kit Variant,
WRC Variant.

Definicie
Obluk

Rurkovy ram z jedneho kusu, vytvarajuci obluk, s dvomi
montaznymi patkami.

Hlavny obluk

Prie€ny a skoro zvisly obluk, umiestneny vo vozidle z jeho
jednej strany na druhu stranu hned za prednymi sedadlami.

Predny obluk

Podobny hlavnému obluku, ale jeho tvar kopiruje stipiky a
horné rohy ¢elného skla.

Boény obluk

Skoro pozdizny a skoro kolmy oblik umiestneny na oboch
stranach priestoru pre posadku, predny stipik kopiruje stipik
gelného skla a zadny stipik, ktory je skoro kolmy a
umiestneny hned za prednymi sedadlami.

Bocény polobluk

Zhodny s bo&nym oblikom, ale bez zadného stipika.

regulations, it 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..

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 by the FIA :

VR5 (or VRa2) Variant, Super 2000 Rally Kit Variant, World
Rally Car Variant.

Definitions
Rollbar

Single piece tubular frame forming a hoop with two
mountings.

Main rollbar

Transverse and near-vertical hoop located across the

vehicle just behind the front seats.

Front rollbar

Similar to main rollbar but its shape follows the windscreen
pillars and top screen edge.

Lateral rollbar

Near-longitudinal and near-vertical rollbar located each side
of the cockpit, the front pillar of which follows the windscreen
pillar and the rear pillar of which is near-vertical and located
just behind the front seats.

Lateral half-rollbar

Identical to the lateral rollbar but without the rear pillar.
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8.2.6 Pozdizny diel Longitudinal member
Skoro pozdizna rurka z jedného kusu, spajajica horné ¢asti | Near-longitudinal single piece tube joining the upper parts of
predného a hlavného obluka . the front and main rollbars.

8.2.7 Priec¢ny diel Transverse member
Skoro prieéna rurka z jedného kusu, spajajuca horné Casti | Near-transverse single piece tube joining the upper parts of
bo¢nych poloblukov, alebo boénych oblukov. the lateral half-rollbars or of the lateral rollbars.

8.3 Pouzitie Use
Akékolvek upravyy na homologovanych, alebo certifikovanych Any modification to a homologated or certified safety cage is
klietkach su zakazané. forbidden.
Za upravu sa povazuje kazdy proces vykonany na klietke To be considered as a modification, any process made to the
opracovanim, zvaranim, ktory spdsobi trvald zmenu materialu, cage by machining, welding, that involves a permanent
alebo klietky. modification of the material or the safety cage.
VSetky opravy na homologovanej, alebo certifikovanej All repairs to a homologated or certified safety cage, damaged
bezpecnostnej klietke, poSkodenej havariou, mdze vykonat after an accident must be carried out by the manufacturer of
vyrobca klietky, alebo s jeho suhlasom. the cage or with his approval.
Chrémovanie celej, alebo Casti klietky je zakazané. The chromium plating of all or part of the cage is forbidden.
Rurky bezpeénpostnej klietky nesmu prepravovat Zziadne Tubes of the safety cages must not carry fluids or any other
tekutiny, ani iné latky. item.
Bezpecnostna klietka nesmie prili§ branit nastupovaniu a The safety cages must not unduly impede the entry or exit of
vystupovaniu jazdca a spolujazdca. the driver and co-driver.
V_priestore pre posadku je vedenie nasledujicich prvkov Inside the cockpit, the passage of the following elements
medzi bokom karosérie a bezpe€nostnou klietkou zakazané :  between the side members of the bodyshell and the safety
-elektrické kable cage is forbidden :
-potrubi  prenasajucich kvapaliny (okrem kvapaliny do e Electric cables
ostrekovacov skla) e Lines carrying fluids (except windscreen washer fluid)
-potrubi hasiaceho systému « Lines of the extinguishing system.
Prvky m6zu vnikat' do priestoru pre posadku cez pristrojovi Members may intrude into the occupant's space in passing
dosku a oblozenie. through the dashboard and trims.
Rozoberatelné spoje, ktoré sa mézu pouzit na homologovanej Dismountable joints possibly used on the homologated safety
klietke, nesmu byt po namontovani zavarené. cage must not be welded once assembled.
Aby sa dala klietka u¢inne zabudovat do karosérie, méze sa To achieve an efficient mounting to the bodyshell, the original
pévodné vnutorné oblozenie upravit v oblasti okolo interior trim may be modified around the safety cages and
bezpecnostnej klietky, alebo jej montaznych bodov, their mountings by cutting it away or by distorting it.
vyrezanim, alebo ohnutim.
Tieto Upravy vS8ak nesmu viest k odstraneniu celych dielov However, this modification does not permit the removal of
¢alunenia, alebo oblozZenia. complete parts of upholstery or trim.
Ak je to nevyhnutné, moze sa poistkova skrinka premiestnit, Where necessary, the fuse box may be moved to enable a
aby sa dala bezpe¢nostna klietka uchytit’. safety cage to be fitted.
V miestach kde moéze prist ku kontaktu tiel posadky s Where the occupants' bodies could come into contact with the
bezpe€nostnou klietkou sa musi na ochranu pouzit safety cage, flame retardant padding must be provided for
ohriuodolné oblozenie. protection.
VSetky trubky klietky oznacené na Obrazku 253-68 a vSetky All tubes of the cage identified on Drawing 253-68 and all roof
vystuZenia strechy sa musia oblozit obloZzenim podla normy reinforcements must be fitted with paddings in compliance
FIA 8857-2001 typ A (pozri technicky list ¢&.23 ) Kazdé with FIA standard 8857-2001 type A (see Technical List n°23).
oblozenie musi byt tak pripevnené na trubku, Ze nesmie byt Each padding must be fixed in such a way that it is not
pohyblivé.. moveable from the tube.
PouZitie: Application :
Pre vSetky kategorie. For all categories.
Pri sutaZiach bez spolujazdca je obloZenie povinné len na For competitions without co-driver, paddings are compulsory
strane jazdca on driver's side only.

Cl 9 VYHLAD DOZADU REAR VIEW

Vyhlad dozadu musi byt zaisteny dvomi vonkajSimi
spatnymi zrkadlami ( jedno na pravej strane a druhé na
lavej strane). Tieto zrkadla mdézu byt Standardného
prevedenia.

Kazdé spatné zrkadlo musi mast odrazova plochu
minimalne 90 cm?.

Vnutorné spatné zrkadlo je volitelné.

pouzitie:

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 cm2

An inside rear-view mirror is optional.

Application:

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

Rally a WRC A cut-out (maximum surface 25 cm? per mirror) is authorised in

Vyrez v obale spatného zrkadla (s maximalnou plochou | the rear view mirror housing for cockpit ventilation.

25 cm? na zrkadlo) je povoleny pre vetranie priestoru pre

posadku. The door may be modified at the mounting of the rear-view

Dvere sa mozu, za ucelom montaze spatného zrkadla, | mirror to make an equivalent cut-out of 25cm? maximum.

upravit vyrezanim otvoru s plochou maximalne 25 cm?. Application:

Pouzitie: | only in rallies, Groups N, A, R (or Rally5/4/3/2), R-GT ,Super

en pri rally, Skupiny N, A, R(alebo Rally5/4/3/2), R-GT | 2000 Rallies and WRC.

,Super 2000 Rally a WRC.

Cl.10  TAZNE OKO TOWING-EYE
VSetky vozidla, na vSetkych sutaziach, musia byt | All cars must be equipped with a rear and front towing-eye for
vybavené prednym a zadnym taznym okom. all competitions.

Toto tazné oko sa pouzije len ak sa vozidlo méze volne | This towing-eye will only be used if the car can move freely.

pohybovat' .

Musi byt jasne viditelné a natreté na Zlto, Cerveno, alebo | It must be clearly visible and painted in yellow, red or orange.

oranzovo

Cl.11  OKNA/SIETE WINDOWS / NETS

11.1 Okna : Windows:

Okna musia byt schvalené pre cestni prevadzku, | The windows must be certified for road use, their marking

oznacenie je pre kontrolu. standing as proof.

Pri vozidlach so 4, alebo 5 dverami m6ze byt ¢ast medzi | For cars with 4 or 5 doors, an intermediate part may be fitted

hornou ¢&astou okna zadnych dveri a hornou castou | between the upper part of the window and the upper part of the

zadnych dveri upravena medzikusom, ak je zaistené, ze | rear door window opening, provided that it has no function other
nema inu funkciu len vetrat priestor pre posadku a ze | than to ventilate the cockpit and that it does not protrude
nepresahuje za vonkajsi povrch okna. beyond the exterior surface of the window.

Celné sklo musi byt z lepeného skla.

Na vonkajSom povrchu méze byt pouzita jedna, alebo | The windscreen must be made of laminated glass.

viac vrstiev priehladnej, bezfarebnej folie (s maximalnou | It may be fitted with one or several transparent and colourless

celkovou hrubkou 400 mikrénov), pokial to nie zakazané | films (maximum total thickness of 400 microns) on its outer

dopravnymi predpismi krajiny (krajin), v ktorej sa sutaz | surface unless this is forbidden by the traffic regulations of the
uskutoénuije. country(ies) through which the competition is run.

Protisine¢na clona na celnom skle je povolena pod | A sun strip for the windscreen is authorised, on condition that it

podmienkou, ze umozfiuje posadke vidiet dopravné | allows the occupants to see the road signs (traffic lights, traffic

znacenie ( semafory, dopravné znacky...). signs...).

Pouzitie tdnovanych skiel a/alebo bezpecnostnych félii je | The use of tinted glass and/or safety film is permitted in side

dovolené na boc¢nych a zadnych sklach. V takychto | and rear windows. In such cases it must be possible for a

pripadoch musi osoba stojaca 5 m od vozidla vidiet | person situated 5 m from the car to see the driver as well as the

jazdca a predmety vo vozidle. contents of the car.

Len pre rally : In rallies only:

11.1.1 Pouzitie priehladnej a bezfarebnej félie proti trieSteniu | The use of transparent and colourless anti-shatter films
(maximalnej hrabky 100 mikrénov) je povinné na | (maximum thickness : 100 microns) is compulsory on side and
boénych a streSnych oknach, pokial nie sd z | sunroof windows, unless they are in polycarbonate.
polykarbonatu.

Zadné botné a streSné okna modzZzu byt opatrené | Rear side and sunroof windows may use silvered or tinted films

postriebrenou, alebo ténovanou féliou (pozri podmienky | (see conditions below) in replacement of transparent and

niz8ie) namiesto priehladnej a bezfarebnej félie proti | colourless anti-shatter films

trieSteniu.

Pouzitie postriebrenej, alebo ténovanej félie je dovolené | The use of silvered or tinted films is authorised, on the rear side

na zadnych boénych oknach, na zadnych oknach a na | windows on the rear windows and on the sunroof, on the

streSnom okne za nasledovnych podmienok : following conditions:

- Strieborné, alebo ténované fdlie uchytené na zadnych | - Silvered or tinted films fitted on rear side windows must have
boénych oknach musia mat’ otvory zhodné s povrchom an opening equivalent to the surface of a circle of 70 mm in
kruhu o priemere 70mm, aby bolo zvonku vidiet' jazdca diameter so that the driver as well as the contents of the car
a predmety vo vozidle. may be seen from the outside.

- Toto nariadenie musi byt spomenuté v zvl&Stnych | - This authorisation must be mentioned in the supplementary
ustanoveniach sutaze. regulations of the competition.

11.2 Siete : Nets:

Pre sutaze na okruhu je pouzitie sieti prichytenych k | For competitions on circuits, the use of nets affixed to the safety

bezpecnostnej klietke povinné. cage is mandatory.

Tieto siete musia spifiat nasledovné parametre: These nets must have the following characteristics :

- minimalna hrabka pasky : 19 mm. - Minimum width of the strips : 19 mm

- minimalna velkost oka : 25 x 25 mm. - Minimum size of the meshes : 25 x 25 mm.

- maximalna velkost oka : 60 x 60 mm. - Maximum size of the meshes : 60 x 60 mm.

a musia uzatvarat otvor okna po stred volantu. and must close up the window opening to the centre of the

steering wheel.

Cl.12  BEZPECNOSTNE UCHYTAVACIE  ZARIADENIE | SAFETY FIXING DEVICES FOR WINDSCREEN
CELNEHO SKLA
Takeéto zariadenie je [ubovolné. Such devices may be used freely.

Pouzitie: pre Skupiny N, A Application: Groups N, A

Cl.13  HLAVNY ODPOJOVAC GENERAL CIRCUIT BREAKER
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Hlavny odpojova¢ musi prerusit vSetky elektrické obvody | The general circuit breaker must cut all electrical circuits,
(batériu, alternator, alebo dynamo, osvetlenie, klakson, | battery, alternator or dynamo, lights, hooters, ignition, electrical
zapalovanie, elektrické riadenie apod.) a musi tiez | controls, etc.) and must also stop the engine.
zastavit motor.
Pri dieselovych motoroch, ktoré nemaju elektronicky | For Diesel engines having no electronically controlled injectors,
riadené vstrekovanie, musi byt hlavny odpojovac spojeny | the circuit breaker must be coupled with a device cutting off the
so zariadenim, ktoré uzatvori privod paliva do motora. intake into the engine.
Musi byt v nevybusnom vvyhotovenii a musi sa dat | It must be a spark-proof model and must be accessible from
ovladat zvnutra aj zvonku vozidla.. inside and outside the car.
Pri  uzavretych vozidlach je ovladanie povinne | As for the outside, the triggering system of the circuit breaker
umiestnené pri spodnom okraji ¢elného skla. Musi byt | must compulsorily be situated at the lower part of the
oznaCeny Cervenym bleskom v modrom, bielo | windscreen mountings for closed cars. It must be marked by a
oramovanom trojuholniku so stranou najmenej 12 cm. red spark in a white-edged blue triangle with a base of at least
12 cm.
Toto vonkajSie ovladanie sa vztahuje len pre uzavreté | This outside triggering system only concerns closed cars.
vozidla.
Pouzitie: Montaz je povinna pre vSetky vozidla, ktoré sa | Application: Compulsory fitting for all cars taking part in speed
zucastnuju pretekov na okruhoch, v rally, alebo pretekov | races on circuits, in rallies, or hill-climbs.
do vrchu. Pre ostané sutaze je doporucena. The fitting is recommended for other competitions.
Cl. 14 PALIVOVE NADRZE SCHVALENE FIA FIA APPROVED SAFETY FUEL TANKS
14.1 Parametre FT3 1999, FT3.5 alebo FT5 Specifications FT3 1999, FT3.5 or FT5
Su pripustné len tieto Specifikacie FIA Only these specifications are accepted by the FIA.
Technické parametre tychto nadrzi su k dispozicii na The technical specifications for these tanks are available, on
poziadanie na FIA. request, from the FIA
14.1.1 Oznacovanie a platnost’ nardzi Marking and validity of tanks
Kazda nadrz musi mat oznaCenie s nasledujucimi | Each tank must have a marking with the following information :
informaciami : * Name of the FIA standard
-Oznacenie FIA normy « FIA homologation number
-Homologacné &islo FIA « Name of the manufacturer
-Meno vyrobcu o Serial number
-Vyrobne Cislo ) eDate of end of validity
-Datum konca platnosti
.. L. . ; Y No bladder may be used more than 5 years after the date of
Ziadna nadrz nesmie byt pouzivana viac ako 5 rokov od | manyfacture, unless inspected and recertified by the
datumu vyroby, pokial nebola skontrolovana vyrobcom a | anyfacturer for a period of up to another two years.
znovu schvalena na dalSie dva roky. A leak-proof cover, made from non-flammable material, easily
) . o L accessible and removable only with the use of tools, must be
Utesnené veko, ktoré je z nehorfaveho materidlu, fahko | installed in the protection for tanks, in order to allow the
pristupné a rozopratelne len za p.OUZ'ItIa' naradia, musi checking of the validity expiry date.
byt namontované na kryte kazdej nadrze, aby sa dal
skontrolovat’ datum Zivotnosti nadrze.
14.1.2 Pouzitie tychto Specifikacii Applications of these specifications
eVozidla Skupiny N a Skupina A * Group N and Group A cars :
Musia byt vybavené bezpecnostnou palivovou nadrzou | They must be equipped with an FT3 1999, FT3.5 or FT5 safety
typu FT3 1999, FT3.5 alebo FT5. fuel tank.
Nevyhnutné Upravy prem ich zabudovanie nesmu | Maodifications necessary for its installation must not exceed
presiahnut Gpravy povolené v Clanku 254 a 255 Prilohy J | those allowed by Articles 254 and 255 of the 2019 Appendix J.
roku 2019. .
. ¢ Cars of other Groups
eVozidla inych skupin See the technical regulations of the Group concerned.
Pozri technické predpisy pre danu Skupinu eForallcars:
oPre vSetky vozidla The use of safety foam in FT3 1999, FT3.5 or FT5 tanks is
Pouzitie bezpecnostnej peny je v nadrziach typu FT3 | recommended.
1999, FT3.5 alebo FT5 doporucené.
14.2 Palivové nadrze s plniacim hrdlom Fuel tanks with filler necks
14.2.1 Uplatnenie : Skupiny AaN Application: Groups A and N
Skupiny R1,R2,R3 Groups R,R2,R3
Skupiny Rally5,Rally4,Rally3 Groups Rally5, Rally4, Rally3
VSetky vozidla s palivovou nadrzou s plniacim hrdlom , | All cars fitted with a fuel tank with filler neck passing through the
ktoré prechadza priestorom pre posadku, musia byt | cockpit must be equipped with a non-return valve homologated
vybavené spatnym ventilom homologovanym FIA | by the FIA (Technical List n°18).
(Technicky List C.18)..
Tento ventil, bud s "jednou klapkou, alebo dvoma | This valve, of the type "with one or two flaps", must be installed
klapkami" musi byt umiestneny v hrdle na strane nadrze. | in the filler neck on the tank side."
Plniace hrdlo je zariadenie, ktoré spaja palivovy plniaci | The filler neck is defined as being the means used to connect
otvor vozidla so samotnou nadrzou. the fuel filler hole of the vehicle to the fuel tank itself.
Cl. 15 OCHRANA PROTI POZIARU PROTECTION AGAINST FIRE

Medzi motorom a sedadlami posadky musi byt G€inna
stena, ktora musi zabranit, v pripade poziaru, priamemu

An efficient protective screen must be placed between the
engine and the occupant's seat, in order to prevent the direct
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Sireniu sa ohna. passage of flames in case of fire.
Ak je tato stena tvorena priamo zadnymi sedadlami | Should this screen be formed by the rear seats, it is advisable
odporuca sa potiahnut ich nehorfavym materialom to cover them with a flameproof coating.
Cl. 16 SEDADLA, MONTAZNE BODY A DRZIAKY SEATS, ANCHORAGE POINTS AND SUPPORTS
1 Sedadla Seats
VSetky sedadla posadky musia byt homologované FIA | All the occupants' seats must be homologated by the FIA
(normy 8855/1999, 8855-2021 alebo 8862/2009), a | (8855/1999, 8855-2021 or 8862/2009 standards), and not
nesmu byt upravované. modified.
Musia byt umiestnené pred hlavnym oblikom (alebo | They must be situated ahead of the main rollbar (or the rear
zadnym stipikom boéného pdloblika) bezpeénostnej | pillar of the lateral rollbar) of the safety cage (Cf. Art. 253-8).
klietky (vid CI.253-8).
Povrch, alebo vonkajSie materialy prvkov, dodanych k | The surfaces or cladding materials of components added to the
homologovansedadlu, musia byt nehorfavé (napr. Test | homologated seat must be non-flammable (e.g. flammability
horfavostiv sulade s ISO normou 3795 s rychlostou | test in accordance with 1ISO standard 3795 with a speed of
horenia mensou, alebo rovnou 75mm/min). combustion less than or equal to 75 mm/min).
Sedadla v sulade s normou FIA 8855/1999 : Seats in compliance with 8855/1999 FIA standard:
Sedadlo musi byt namontované podla pokynov vyrobcu | The seat must be used in accordance with the seat
a v sulade s Technickym listom €.12 manufacturer’s instructions and with Technical List n°12
Doba pouzivania je 5 rokov od datumu vyroby | The limit for use is 5 years from the date of manufacture
uvedeného na Stitku. indicated on the mandatory label.
PrediZenie Zivotnosti o dva roky méze povolit vyrobca a | An extension of 2 further years may be authorised by the
musi to uviest na pridanom Stitku manufacturer and must be indicated by an additional label.
Ak je medzi homologovanym sedadlom a jazdcom | If there is a cushion between the homologated seat and the
vankus, tak jeho maximalna hrabka je 50mm. occupant, the maximum thickness of this cushion is 50 mm.
Vozidla Rally Rally cars
Vozidla homologované Vozidla homologované| | Cars homologated before | Cars homologated as
pred 01.01.2022 po 01.01.2022 01.01.2022 from 01.01.2022
Pouzitie  zakdzané od | Pouzitie zakazané Use forbidden as from | Use forbidden
01.01.2027 01.01.2027
Sedadla v sulade s normou FIA 8855-2021 alebo 8862- | Seats in compliance with 8855-2021 or 8862-2009 FIA
2009 standard
Sedadlo musi byt namontované podla pokynov vyrobcu | The seat must be used in accordance with the seat
a v sulade s Technickym listom €. 91 (resp. 40) manufacturer's instructions and with Technical List n°91 (resp.
40).
Doba zivotnosti je 10 rokov od datumu vyroby. The limit for use is 10 years from the year of manufacture.
Pouzitie drziakov homologovanych so sedadlom podla | The use of supports homologated with the seat in accordance
Technického listu C. 91 (resp. 40) je povinné. with the Technical List n°91 (resp. 40). is compulsory.
Pouzitie jednej pevnej tuhej podlozky vyrobenej z ocele, The use of a single, solid spacer made of either steel or
alebo hlinikovej zliatiny, je povolené v kazdej jednotlivej aluminium alloy is permitted at each individual area of contact
oblasti kontaktu medzi kotviacimi bodmi drziaka sedadla between the seat support anchorage points and the seat
a drziakmi sedadla za predpokladu, ze: supports, provided that:
o Hribka kazdej podlozky nepresiahne 20mm. o the thickness of each spacer does not exceed 20mm.
e Kazda podlozka nezmenSuje styénu plochu medzi | e each spacer does not diminish the area of contact between
drziakami sedadla a ich prisluSnymi kotviacimi bodmi. the seat supports and their respective anchorage points.
Ukladanie viacerych podlozZiek na seba v ktoromkolvek Stacking of multiple spacers at any single contact point is
kontaktnom bode je zakazané. prohibited.
Vozidla Rally Rally cars :
Vozidlda homologované | Vozidla homologované g | Cars homologated before | Cars homologated as
pred 01.01.2022 01.01.2022 01.01.2022 from 01.01.2022
Pouzitie  zakazané od | Pouzitie zakdzané Use compulsory as from | Use compulsory
01.01.2027 01.01.2027
Sedadla v sulade s normou Seats in in compliance with
FIA 8862-2009 sa mdzZu 8862-2009 FIA standard
pouzit S drziakmi may be used with supports
homologovanymi vyrobcom homologated by the car
vozidla Vo volitelnom manufacturers in  option
variante variant
11 Poloha sedadla (sedadla FIA 8855-2021 a 8862-2009 ): Seating position (FIA 8855-2021 and 8862-2009 seats) :

Jazdec si musi vybrat sedadlo, ktoré mu vyhovuje.

Sediac v normalnej zavodnej polohe sedadlo musi pohodine

podopierat’ v oblasti panvy, ramien a hlavy nasledovne:

e Linia o¢i musi byt pod hornym okrajom bo¢ného vedenia

hlavy a nad spodnym okrajom bo¢ného vedenia hlavy

e Ramena musia byt opreté o bocné ramenné vedenia

sedadla

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;

¢ the shoulder must fit within the side shoulder support of the
seat;
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Panva musi byt spravne podopreta bo¢nou panvovou
oporou
Boc¢na vzdialenost medzi prilbou a boénym vedenim hlavy
(merand 150mm od prednej hrany bo¢ného vedenia hlavy)
nesmie byt vacSia ako 50 mm a mbze sa nastavit
dodato¢nou, energiu pohlcujicou penou pevne uchytenou k
sedadlu.
Material tejto dodato¢nej energiu pohlcujucej peny musi byt
rovnaky, ako material bo¢ného vedenia hlavy daného
sedadla.
V oblasti do 50mm od prilby sa méze pridat akakolvek dalSia
pena za predpokladu, Ze je pokryta nehorfavym oblozenim.

top edge
of side head support

o 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 50 mm and may
be adjusted by means of additional energy absorbing foam
properly fixed to the seat.

The material of the energy absorbing foam extension must be
the same as the one in the head support of the given seat.

Any additional foam may be added within the 50 mm
clearance of the helmet, provided it is covered in flameproof
cladding.

eye line 4|-—

bottom edge
of side head support

Ak je medzi homologovanym sedadlom a jazdcom pena, If a foam insert is used between the homologated seat and the

minimalna bo&na opora jazdcovej hlavy,ramien a panvy musi byt driver,

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

aspon nasledovna: pelvis must be guaranteed as follows :

00 230mm min. at seat-side-head support along the head-plane.
[0 230mm min. v €asti sedadla podperajucej hlavu 00 180mm min. at seat-side-shoulder support along the
[J 180mm min. v Casti sedadla podperajicej ramena shoulderplane.

0 100mm min. in height at seat-side-pelvis support along the
[J 100mm min. do vysky v Casti sedadla podperajucej panvu pelvisplane over a length of 200mm min.
Tieto poziadavky sa musia dat overit’ pouzitim rovnobeznej This requirement must be verified using a parallelepiped template
§ablény s rozmermi X 200 x Y 150 x Z 100 mm. of dimensions X 200 x Y 150 x Z 100 mm.

na dizke min 200mm

Seat-foam-insert
material regulated

230 MIN

Head-Plane
Seat-foam-insert
material not regulated
1
80 N Shoulder-Plane
Seat-foam-insert >0
P o -
100—1 \J\—— Pelvis-Plane
150
Template X200xY150xZ100
Free seat-foam-insert height [0
2 Montazne body pre uchytenie drziakov sedadla Anchorage points for fixing the seat supports
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Ak su pévodné uchytenia a drziaky sedadiel zmenené,

If the original seat attachments or supports are changed, the

musia byt nové diely bud schvalené vyrobcom sedadla,

new parts must either be approved for that application by the

alebo musia vyhovovat nasledujucim pozZiadavkam:

seat _manufacturer or must comply with the specifications

Drziaky sedadiel musia byt prichytené k montadznym
bodom prostrednictvom minimalne Styroch bodov pre
sedadlo, pouzitim skrutiek s minimalnym priemerom 8
mm a v sulade s poziadavkami uvedenymi v prisluSnom
Technickom liste (tzn. « pouzité drziaky », alebo
« pouzité konzoly »

Drziaky sedadla musia byt uchytené bud:

- na montazne body pre uchytenie sedadiel pouzivané v
pévodnom vozidle

Priamo na karosériu podla Obr. 253-65

Minimalna sty¢na plocha medzi drziakom, karosériou a
protiplatriou je 40 cm? pre kazdy montazny bod.

- na montazne body pre uchytenie sedadiel podla
obr.253-65B.
VSetky prvky musia byt ocelové, s vynimkou

protiplatniiek v pripade, Ze je 8asi vyrobé z [lahkych
zliatin. (cf Clanok 253-16.5)

Pri karosérii / Sasi z ocele mézu byt skrutky nahradené
privarenim konca platne k protiplatni

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 8mm 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:

- on the anchorage points for fixing seats used on the original
car

- Directly onto the shell/chassis according to Drawing 253-65

The minimum area of contact between support, shell/chassis

and counterplate is 40 cm?for each mounting point.

- on anchorage points for fixing seats in conformity with

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).

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

renfort / reinforcement

coque du siége
seat shell

contre—plaque

/comterp\ote

Q \contrefp\oque

INTERDICTION DE SOUDER LES PLATINES SUR LES CONTRE PLAQUES
END PLATES MUST NOT BE WELDED ON THE COUNTERPLATES

Insert M8
soudé dans la traver

welded in the cross member

Tunnel Central / Central Tunnel

Traverse / Cross Member

Profilé carré 35 mm min.
Epaisseur 2,5 mm min.
Square extruded section 35 mm min.
Wall thickness : 2.5 mm min.

Vis M8 classe 8.8

R

Ou/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

Epaisseur 3 mm min. Surface : 40 cm2 min.

Thickness 3 mm min. Area : 40 cm2

POSTUP MONTAZE

1- vyvrtat’ otvory (priemer vacsi, ako priemer matice) do
prahu karosérie a do steny stredového tunela.

2- privarit matice na kontraplatne a potom tieto privarit na

Screw M8 grade 8.8

conterplate

253-65

Profile en U/ “U” shape extruded section
Epaisseur 2,5 mm min.
soudé a la traverse
Thickness : 2.5 mm min.

- welded to the crossmember

|
|
|
OU/OR ﬂ‘/ I
|
|

Contre plaque / Counterplate
épaisseur 2 mm min.
thickness 2 mm min.
Ecrous soudés
Welded nuts

Bas de caisse / Bodyshell lower rails

min.

253-65B

FITTING INSTRUCTIONS
1- Drill holes (larger than nut outer diameter) in the bodyshell
lower rail and in central tunnel wall.
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spodnu vodiacu kolajnicu karosérie a na stredovy tunel. 2- Weld the nuts on the counter plates, then weld these on the
3- vovarit’ 2 zavitové vlozky do prieCnika a potom privarit | bodyshell lower rail on the central tunnel wall.
koncové platne na oba konce prie¢nika. 3- Weld the 2 threaded inserts in the crossmember, then weld
4- zmontovat zostavu 4 skrutkami M8 triedy (ISO norma) | the endplates at each end of the crossmember.
8.8 zaskrutkovanim do privarenych matic. 4- Fix the assembly through 4 M8 screws of grade (ISO
standard) 8.8 which are screwed in the welded nuts.

3. Pokial je pouzity rychlorozpinaci systém musia odolat | If quick release systems are used, they must be capable of
vertikalnej a horizontalnej sile 18000N, ktoré nepdsobia | withstanding vertical and horizontal forces of 18000 N, applied
sucasne. non-simultaneously.

Pokial su pouzité nastavovacie kolajnice, musia byt | If rails for adjusting the seat are used, they must be those
originalne dodavané s homologovanym vozidlom, alebo | originally supplied with the homologated car or with the seat.
sedadlom.

4.  Uchytenie drziakov k sedadlu Fixing of the seat supports to the seat

4) Sedadlo musi byt pripevnené k drziakom Styrmi | The seat must be attached to the supports via 4 mounting
montaznymi bodmi, 2 vpredu a 2 v zadnej Casti sedadla, | points, 2 at the front and 2 at the rear of the seat, using bolts
skrutkami minimalneho priemeru 8 mm a s vystuzami | with a minimum diameter of 8 mm and reinforcements
zapustenymi do sedadla.. integrated into the seat.

Each mounting point must be capable of withstanding a force of
Kazdy montazny bod musi zniest zatazenie 15000N v | 15000 N applied in any direction.
kazdom smere.

5.  Rozmery drziakov a kontraplatni Dimensions of supports and counter plates
Minimalna hrubka materidlu drziakov a kontraplatni su | The minimum thickness of the supports and counter plates is 3
3mm pri ocelovom materidli a 5 mm pri fahkych zliatinach | mm for steel and 5 mm for light alloy materials (unless
(pokial nie je na Obrazku uvedene inak). otherwise stated on drawings)..

Minimalna dizka kazdého drziaku je 6 cm. The minimum longitudinal dimension of each support is 6 cm.
*
Cl.17  PRETLAKOVE VENTILY PRESSURE CONTROL VALVES
Pretlakové ventily na kolesach su zakazané. Pressure control valves on the wheels are forbidden.
Cl.18  ZVLASTNE  POZIADAVKY NA  ELEKTRICKY | SPECIFIC REQUIREMENTS FOR  ELECTRICALLY-
POHANANE VOZIDLA POWERED VEHICLES
18.1 Hlavné elektrické zabezpecenie General electrical safety

a) Musi byt zaistené, aby jednoducha porucha elektrického, | It must be ensured that a single point of failure of the electric or
alebo hybridného elektrického systému nemohla spdsobit | hybrid electric system cannot cause an electric shock
elektricky zasah nebezpeény pre fudsky zivot a Ze | hazardous to the life of any person and that the components
pouzité komponenty nemoézu spdsobit za ziadnych | used cannot cause injury under any circumstances or
okolnosti a podmienok (dazd a pod.) poranenie, &i uz pri | conditions (rain, etc.), whether during normal operation or in
normalnej prevadzke, alebo neo€akavanych poruchach unforeseeable cases of malfunction.

b) Komponenty pouzité na ochranu fudi a predmetov musia | The components used for protecting persons or objects must
spolahljvo plnit svoju funkciu po primerane dlhy ¢as. reliably fulfil their purpose for an appropriate length of time.

c) V systéme napatovej triedy B (Priloha J— Clanok | There must not be any exposed live conductive parts in the
251.3.1.10) nesmu byt Ziadne odkryté vodivé Zivé Casti. voltage class B (Appendix J — Article 251.3.1.10) system.

d) Ochrana pred priamym kontaktom moéze byt zaistena | Protection against direct contact shall be provided by one or
jednym, alebo oboma nasledovnymi spdsobmi (podla | both of the following (from ISO/DIS 6469-3.2:2010):

ISO/DIS 6469-3.2:2010) :

- zakladnou izolaciou Zivych &asti (2.15) ; - basic insulation of the live parts (2.15);

- prekazkou/oplotenim zabranujucim pristupu k zivym | - barriers/enclosures, preventing access to the live parts.
Castiam

Prekazky/oplotenia moézu byt elektricky vodivé, alebo | The barriers/enclosures may be electrically conductive or non-

nevodivé. conductive.

e) V pripade, ak napatie hnacieho obvodu spada do | In cases where the voltage of the Power Circuit belongs to

napatia triedy B (2.9), musi byt symbol upozornujici na
" vysoké napatie" (pozri Obr.1) umiestneny na, alebo
blizko, ochrannych krytoch vSetkych elektrickych
zariadeni, ktoré m6zu pracovat pod vysokym napatim.
Symbol a oramovanie trojuholnika je Cierne a podklad je
Zlty, v siolade s normou ISO 7010. Kazda strana
trojuholnika by mala merat najmenej 12 cm, ale méze
byt zmensena, ak sa ma umiestnit na malé diely.

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 ISO 7010. Each side of the
triangle should measure at least 12 cm but may be reduced to
fit onto small components.

Obrazok 1/ Figure 1
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18.2

18.3

18.4
18.4.1

f)

a)

b)

c)

a)

b)

c)

d)

e)

f)

9)

Oznacenie dielov a obvodov napatove;j triedy B / Marking of voltage class B components and circuits

VSetky elektrické a hybridné elektrické vozidla musia
vyhovovat podmienkam narodnych organov krajiny, v
ktorej vozidlo pretekd v sulade so Standardizaciou a
kontrolou elektrickych inStalacii. Elektricka bezpecnost
pre elektrické a hybridné elektrické zavodné vozidla musi
uplatiiovat najvyssie normy, platné pre vozidla uréené na

bezni  premavku, ako minimalne  elektrické
bezpec€nostné normy.
Ochrana kablov, vedeni, konektorov, vypinacov,

elektrickych zariadeni

Elektrické kable a elektrické zariadenia musia byt
chranené pred akymkolvek rizikom mechanického
poskodenia (od kamerfiov, hrdze, pred mechanickym
poskodenim a pod.), ako aj pred rizikom poziaru a
elektrického zasahu.

Komponenty a vedenie napatovej triedy B musia
vyhovovat prislusnému odseku IEC 60654 ohladne
preskokovej vzdialenosti a vzdialenosti plazivého prudu
(Priloha J— Clanok 251.3.1.13) a pevnej izolacii , alebo
musia zniest napatie podla testu odolnosti napéatia podla
ISO/DIS 6469-3.2:2010.

ZastrCka sa konStrukéne musi hodit len pre spravnu
zasuvku zo vSetkych zasuviek v dosahu.

Ochrana pred prachom a vodou

Vsetky Casti elektrického zariadenia musia byt chranené
pouzitim niektorej IP triedyochrany (pozri napr. 1SO
20653) uvedenej v Prilohe J pre prislusnu triedu vozidla.
AvSak ochrana triedy IP55 musi byt pouzitda ako
minimalna ( Uplna prachotesnost a odolnost voci te¢lce;j
vode).

Dobijatelny systém uskladnenia energie (RESS)
Tvar a montaz

KaZzda skupina uvedena v Cl. 251 Prilohy J, kategérie |
alebo kategorie Il, vyuZzivajuca elektricky pohon, musi
samostatne urcit, v prislusnej Prilohe J, maximalnu
hmotnost a /alebo naplf energie RESS

RESS by mala byt uskladnena vo vozidle v ¢asti ktora je
odolnd zniCeniu .Ak nie je uloZena v takejto Casti,
umiestnenie a montaz musia plne vyhovovat
poziadavkam narazovych testov a musi byt schvalené
FIA .

Narazové testy s atrapou RESS su povinné. Atrapa musi
mat’ rovnaku hmotnost a tuhost ako prava RESS. Mala
by obsahovat’ vSetky komponenty okrem &lankov, ktoré
sa musia nahradit atrapou rovnakej velkosti a hustoty
ako ¢lanky.

Vyrobca vozidla musi akymkolvek spésobom preukazat,

Z?e RESS zabudovany do vozidla bol navrhnuty takym

spbsobom, Ze aj pri naraze:

* je mechanické a elektrickd bezpe¢nost RESS zaistena
aze

» ani RESS, ani samo jeho uchytavacie zariadenie ani
montazne body sa nemézu uvolnit.

Normy néarazovych testov su definované v prislusnych
triedach a FIA.Bezpecnostného oddelenia.

Oddelenie (oddelenia) RESS musia byt navrhnuté tak,
aby odolali skratom vodivych Casti v pripade deformacii
oddelenia RESS, alebo komponentov RESS ; a musi byt
eliminované akékolvek riziko prieniku Skodlivych tekutin
do priestoru pre posadku. Toto oddelenie musi Uplne
obstavat RESS okrem otorov pre ventilaciu, ktoré musia
t vyustovat von, musi byt vyrobené z nehorfavého
materialu (M1 ; Eurotrieda A2s1d1), robustné a utesnené
pre kvapaliny RESS.

Kazdé oddelenie (oddelenia) RESS musia zabranit
narastaniu koncentracie zmesi vybusnych plynov a
vzduchu a prachu a vzduchu v oddeleni (oddeleniach).

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, lines, connectors, switches, electrical
equipment

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 ISO/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. ISO 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

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:

« 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 ; A2sl1dl 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
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Musi tu byt ventilatny systém schopny do 10 sekund | the quantity of gas that can be spread by 3 cells in 10s during
odviest také mnozstvo plynu, ktoré vznikne pri | thermal runaway (data given by the cells supplier). Gas must be
nekontrolovanej termickej reakcii 3 ¢lankov ( Udaje | evacuated at the rear of the car.
poskytne dodavatel' ¢lankov). Plyn sa musi odviest za
vozidlo.

h) RESS sa musi dat izolovat od hnacieho obvodu | The RESS must be capable of being isolated from the Power
najmenej dvomi nezavislymi systdmami (napr. relé, | Circuit by at least two independent systems (e.g. relays,
detonatormi, stykaémi ruéne ovladanym prevadzkovym | detonators, contactors, a manually operated Service Switch,
spinatom a pod.). Musi tu byt najmenej jeden ru€ne | etc.). There must be at least one manually operated system and
ovladany systém a jeden automaticky systém (riadeny | one automatic system (control by BMS, ECU,...).

BMC, ECU...).

i) RESS musi obsahovat dva nezavislé systémy na | The RESS must include two independent systems to prevent
ochranu pred prekrocenim pradu.. overcurrent.

j)  VSetky pristupné Casti RESS a vedenia musia mat | All accessible conductive parts of the RESS and of the wiring
dvojitu izolaciu. must have double isolation.

k) Na kazdom oddeleni prislichajicom k hnaciemu obvodu | On each compartment belonging to the Power Circuit the
musi byt umiestneny vystrazny symbol "Vysoké napatie" | symbols warning of “High Voltage” must be displayed (see
(pozri Clanok 18.1e). Article 18.1e).

I) lzolacia kablov musi mat prevadzkové hodnoty v rozashu | Cable insulation must have a service temperature rating of at
teplét od -20 °C do +150 °C. least -20 °C to +150 °C.

18.4.2 Preskokova vzdialenost’ a vzdialenost’ plazivého | Clearance and creepage distance
pradu.

Tato klauzula prevzatd z normy ISO 6469-1:2009 sa | This sub-clause taken from ISO 6469-1:2009 deals with the
zaobera dodatoénymi rizikami pretekania priudov medzi | additional leakage-current hazard between the connection
svorkovymi spojeniami RESS, vratane vSetkych vodivych | terminals of a RESS, including any conductive fittings attached
pripojeni na ne napojenych a vSetkych vodivych Casti | to them and any conductive parts (Appendix J — Article
(Priloha J— Clanok 251.3.1.17), pri riziku rozliatia | 251.3.1.17), due to the risk of electrolyte or dielectric medium
elektrického, alebo dielektrického média pri normalnych | spillage from leakage under normal operating conditions (see
prevadzkovych podmienkach (pozri Obr. 2). Figure 2).

Tato klauzala sa neuplatiiuje vtedy, ak maximalne | This sub-clause does not apply to maximum working voltages
pracovné napétie (Priloha J— Clanok 251.3.1.9) hnacieho | (Appendix J — Article 251.3.1.9 of the Power Circuit (Appendix J
obvodu (Priloha J- Clanok 251.3.1.14) je nizSie ako 60 | — Article 251.3.1.14) lower than 60 V DC.

V DC (jednosmerného prudu).

Ak sa unik elektrolytu nemdéze prihodit, musi byt RESS | If electrolyte leakage cannot occur, the RESS must be designed
navrhnuty podfa IEC 60664-1. Stupen znecistenia bude | according to IEC 60664-1. The pollution degree shall be
vyhovovat rozsahu pouzitia suitable for the range of application.

Ak sa unik elektrolytu méze vyskytnut, je doporucené, | If electrolyte leakage could occur, it is recommended that the
abyvzdialenost plazivého pradu (2.12) bola taka, ako je | creepage distance (2.12) be as follows (see Figure 2):

uvedené nizSie (pozri Obr. 2) :

a) Pre vzdialenost plazivého prddu medzi dvomi svorkovymi | In the case of a creepage distance between two RESS
spojeniami RESS : connection terminals:
d>0.25U+5, kde : d > 0.25 U+ 5, where:
d je vzdialenost plazivého pridu merana na sku$anom | d is the creepage distance measured on the tested RESS, in
RESS v (mm) ; millimetres (mm);
U je maximalne pracovné napatie medzi dvomi | U is the maximum working voltage between the two RESS
svorkovymi spojeniami RESS vo Voltoch (V). connection terminals, in volts (V).

b) Pre vzdialenost plazivého prddu medzi Zzivymi | In the case of a creepage distance between live parts

&astami(Priloha J— Clanok 251.3.1.16) a uzemnenim $asi
(Priloha J- Clanok 251.3.1.15):

d 0.125U + 5, ou:

d je vzdialenost plazivého pradu medzi Zivymi ¢astami a
uzemnenim v milimetroch (mm) ; U je maximalne
pracovné napatie medzi dvomi svorkovymi spojeniami
RESS vo Voltoch (V). Preskokova vzdialenost (Priloha
J- Clanok 251.3.1.12)) medzi dvomi vodivymi povrchmi
bude minimalne 2,5 mm.

2

(Appendix J — Article 251.3.1.16) and the electric chassis
ground (Appendix J — Article 251.3.1.15)

d 0.125U + 5, where:

d is the creepage distance between the live part and the electric
chassis, in millimetres (mm); U is the maximum working voltage
between the two RESS connection terminals, in volts (V). The
clearance (Appendix J — Article 251.3.1.12)between conductive
surfaces shall be a minimum of 2.5 mm.

4

/
2

‘ﬂ

\
2

Obrazok 2 / Figure 2
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Vzdialenost plazivého pradu a preskokova vzdialenost Creepage distance and clearance
1 vodiace povrchy 1 conductive surface
2 svorkové spojenie (sada RESS, alebo RESS) 2 connector terminal (RESS pack or RESS)
3 vzdialenost plazivého pradu 3 creepage distance
4 preskokova vzdialenost 4 clearance

18.4.3 Montaz batérie a ultra (super) kondenzatora Mounting of Batteries and Ultra (Super) Capacitors
Clanky a kondenzatory musia byt spravne namontované, | Cells and capacitors have to be mounted properly, in order to
aby obstali v narazovych testoch bez vacéSieho | withstand a crash test without major mechanical deformation
mechanického poskodenia, ktoré by viedlo k poruche | resulting in cell failure.
¢lankov.

18.4.4 Zvlastne zaistenie batérie Specific provisions for Batteries
Batériové c¢lanky musia byt certifikované podla | Battery cells must be certified to UN transportation standards as
prepravnych noriem OSN, pre minimalne poziadavky na | a minimum requirement for fire and toxicity safety.
protipoziarnu a toxicku bezpecénost.

18.4.4.1 Prehlasenie o chemickom zlozeni €lanku Declaration of cell chemistry
Akykolvek typ chemického zlozenia €lanku je povoleny, | Any type of cell chemistry is allowed provided the FIA deems
ak ho FIA posudi za bezpecné . the cell chemistry safe.

a) Zakladné chemické zlozenie a bezpecnostné poziadavky | The basic chemistry and safety requirements of the battery
batérie sa musia predlozit FIA 3 mesiace pred prvou | must be given to the FIA three months in advance of the first
sutazou, na ktorom ma byt pouzita okrem pripadov, ked | competition in which it is to be used, if its chemistry does not
chmickeé zlozZenie je jednym z nizSie uvedenych : belong to the list below:

* Olovo - kyselina » Lead-Acid

* Zinok-Brom * Zinc-Bromium

+ Niklovo kovovy hybrid  Nickel-Metal-Hydride

+ Litium (Litium-lon alebo Lithium-Polymér). « Lithium (Lithium-lon and Lithium-Polymer)

b) Nie je povolena Ziadna uUprav samotného batériového | No modification to a battery cell itself or to a homologated
¢lanku, alebo homologovaného modulu, alebo sady. module or pack is permitted.

¢) Pri oloveno- kyselinovych batériach su povolené len | For lead-acid batteries, only valve-regulated types (gel-types)
ventilmi regulované typy (gélové typy). are permitted.

d) Litiové batérie musia byt vybavené batériovym riadiacim | Lithium batteries must be equipped with a battery management
systémom. Zvlastne vybavenie je uvedené v Clanku | system. The specific provisions are set out in Article 18.4.4.2.
18.4.4.2.

e) Sdtaziaci musi predlozit dokumentaciu od vyrobcu | The competitor has to supply documents from the cell and pack
batériovych ¢&lankov a sady (modulu), ktord obsahuje | (module) producer specifying safety relevant data.
doblezité bezpecnostné udaje.

f)  Dodavatel ¢lankov musi dodat’ bezpecnostné pokyny pre | The cell supplier must provide the safety instructions for the
zvlastne chemické zlozenie ¢lanku. specific cell chemistry.

g) Bezpecnost Clanku v kombinacii s batériovym riadiacim | The safety of the cell in combination with a Battery
systémom (Clanok 18.4.4.2.) sa vyzaduje ak ¢lanok musi | Management System (Article 18.4.4.2) is required if the cell
mat certifikat OSN pre letecku prepravu. needs to have a UN certification for air transportation.

h)  Suataziaci musi predlozit havarijny plan popisujuci, ako sa | The competitor has to supply a contingency plan describing
ma zaobchadzat s batériovou sadou v pripade prehriatia | how to handle the battery pack in case of overheating (fire) and
(pri poziari), alebo pri havarii. crash.

18.4.4.2 Batériovy riadiaci systém Battery Management System

a) Batériovy riadiaci systém (BMS) je dolezity | The Battery Management System (BMS) is an important safety
bezpec€nostny systém a suCast batériovej sady a musi | system and thus part of the battery pack and must be
byt pripojeny k ¢lankom a batériovej sade po cely €as, | connected to the cells and the battery pack at all the times
okrem doby nakladania a pri prepnuti do polohy | except for shipping or when set to rest condition.

Setrenia..

b) BMS samozrejme musi byt vhodny pre chemické | The BMS must, in general, be appropriate for the battery
zloZenie batérie, ako to doporucuje vyrobca ¢lankov. chemistry, as recommended by the cell manufacturer.

c) Batérie nachylné na nekontrolovatelné termické reakcie | For cells prone to thermal runaway it is strictly prohibited to
je prisne zakazané pouzivat bez presného urCenia | operate the cells (modules) outside the specifications
daného vyrobcom ¢&lankov . established by the cell manufacturer.

d) Kontrola teploty musi byt v batériovom riadiacom | Temperature control must be considered in the battery
systtme dobre premyslend, aby sa =zabranilo | management system to prevent thermal runaway during
nekontrolovatelnej termickej reakcii pri pretazeni, alebo | overload or battery failure.
poruche batérie.

e) Vyvijaniu tepla pri akomkolvek prvostupfiovom zlyhani, | Heat generation under any first-failure condition, which could

f)

ktoré méze vytvorit nebezpe€enstvo pre osoby, sa musi
zabranit vhodnym meranim napr. zaloZenom na
sledovani prudu, napatia, alebo teploty.

BMS je bezpecnostny systém; musi zistit vnatorné
poruchy a musi spustit znizenie vykonu dodavaného z/do
batérie a musi odpojit batériu, ak povazuje jej prevadzku

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
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9)

18.4.5

a)

b)

9

d)

18.4.6

a)

b)

9

18.5

18.6

18.6.1

a)

za nebezpecénu.

Montaz batériovych ¢lankov do batériovej sady musi
vykonat vyrobca vhodnou technolégiou. Parametre
batériovej sady, modulov a ¢lankov ako aj dokumentacia
od menovaného vyrobcu, ktord potvrdzuje bezpecnost
vyrobenej batériovej sady musi byt overenda a
predschvalena ASN

Zvlastne zaistenie ultra (super) kondenzatora

Sutaziaci musi predlozit dokumentaciu od typu
kondenzatora.
Nie su povolené ziadne Upravy na samotnom

kondenzatore, alebo na homologovanom module, alebo
sade.

Sutaziaci musi predlozit bezpe¢nostnu dokumentaciu od
vyrobcu kondenzatora a sady (modulu).

Sutaziaci musi predloZit havarijny plan popisujuci, ako sa
ma zaobchadzat so sadou v pripade prehriatia (pri
poziari), alebo pri havarii.

Zvlastne opatrenia pre systém zotrvaénika

Sutaziaci musi akokolvek zaistit, Zze priestor systému
zotracnika je dostato¢ne pevny, aby vydrzal pri poruche
systému napr. pri poruche rotora pri plnych otackach
zotrvaénika

Sutaziaci musi  zaruéit bezpecnost jazdca (a
spolujazdca) za vSetkych podmienok, dokonca aj pri
naraze.

Sutaziaci musi predlozit bezpe¢nostnu dokumentaciu od
vyrobcu zotrvaénika.

Vykonova elektronika

Vykonova elektronika (meni¢, preruSovacér) musi byt
navrhnuta s nutnymi zariadeniami pre zistenie vacsich
poruch napr. skrat, prili§ nizke/vysoké napatie a musi
mat’ mechanizmus na vypnutie elektrického pohonu pri
zisteni vaznej poruchy.

Elektricky motor

Opatrenia, alebo zariadenia musia predvidat dosiahnutie
naj vacsej stability vozidla s kolesom prichytenym jednou
maticou, pri poruche elektrického prenosu pohonu, alebo
elektromotora

- Pohon jednym motorom s tradi€nym spésobom pohonu
napravy s diferencidlom (toto je odsuhlasené a vysoko
spolahlivé rieSenie)

- Motor je prepojeny na hnacie koleso spojkou (strizny
kolik) a planétovym prevodom.

- Pri kolese s jednou maticou automaticy systém moze
zaistit’ protilahlé koleso na naprave

Kapacitné zapojenie

Kapacitné zapojenie medzi napatim triedy B (Priloha J—
Clanok 251.3.1.10) a elektrickym $asi (Priloha J— Clanok
251.3.1.15) vychadza vacSimou z Y kondenzatora ,
pouzitého kvéli EMC, alebo z parazitického kapacitného
zapojenia.

Vyklad normy ISO/DIS 6469-3.2:2010 :

- pre jednosmerné prudy (DC), spbsobené vybitim
takychto kapacitnych zapojeni, pri kontakte s vysokym
napatim DC, ked energia celkovej kapacity medzi
akymkolvek zivym dielom s napatim triedy B (Priloha
J— Clanok 251.3.1.16) a elektrickym $asi (Priloha J—
Clanok 251.3.1.15) bude < 0,2 J pri maximalnom
pracovnom napéti. (Priloha J- Clanok 251.3.1.9).
Celkova kapacita sa vypocita podla hodnét pripojenych
dielov a prvkov

- pre striedavé prudy (AC) spdsobené kapacitnym
zapojenim, pri kontakte s vysokym napatim AC,
nesmie prad AC v telese presiahnut 5 mA, meranim v
sulade s normou IEC 60950-1.

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.

- A single 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 251.3.1.15) usually result from Y capacitors, used for
EMC reasons, or parasitic capacitive couplings.

ISO/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.
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b)

c)

d)

e)

Kazdy motor pohafany meni¢om (prerusovag, vykonova
elektronika) ma kapacitné zapojenie na svoju skrifiu a
pod., so stuprfiom podla jeho tvaru. Vzdy je cielom
minimalizovat tento jav, pretoze je to strata energie, ale
neda sa odstranit Uplne .

Kapacitné zapojenie zavedené rozlozenymi kapacitami
Cc (pozri Obrazok 3.) vyusti do toku pradu AC iy medzi
hnacim obvodom a elektrickym Sasi, vratane karosérie. V
doésledku toho musi byt vytvorené negalvanické
zapojenie so spojovacim kondenzatorom Cg medzi
hnacim obvodom a zemnenim $asi, aby sa obmedzilo
maximalne napéatie AC U,c medzi uzemnenim hnacieho
obvodu na bezpec¢né napatie, mensie ako 30 V AC rms.

Spojovaci kondenzator Cg a koncentrované kapacitné
zapojenia Cc predstavuju deli¢ striedavého napatia pre
vystupné napatie invertoru Upy. Potom sa striedavé
napatie izolacnej ochrany U, vypocita ako :

U

ac

VysSie uvedeny vypoCet dava odhad napétia izolacnej
ochrany U, nakolko striedavy prud i, nie je zdaleka
sinusoidny. Preto meranie musi dokazat, ze napatie U,
sa znizilo spojovacim kondenzatorom Cg (pozri Obrazok
3, Obrazok 4 a Obrazok 5, mozny vzorec : Cg = Cg; +
Cga, pozri Obrazok 6) na bezpe¢né napatie, mensSie ako
30 VAC rms.

Priklad hrubého odhadu
spojovacieho kondenzatora Cg min :

minimalnej hodnoty
Predpokladajme, Ze : Une = 500 V AC, dodané rozdelené
kapacitné zapojenie je Cc = 3 nF a maximalne povolené
napatie izola¢nej ochrany je Usc =30 V rms.

Potom minimalna hodnota spojovacieho kondenzatora Cg
min VypoCita ako :

U INV

Camn =Cec

B min
ac max

Spojovaci odpor RB (pozri Obrazok 3, Obrazok 4
aObrazok 5, mozny vzorec :

=U

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 i, flow between the
Power Circuit and an electric chassis, including bodywork.
Hence, a non-galvanic connection with a bonding capacitor Cg
between the Power Circuit and chassis ground must be
introduced, in order to limit the maximum AC voltage U,
between Power Circuit Ground and chassis to a safe voltage
level less than 30 V AC rms.

The bond capacitor Cg and the lumped coupling capacitances
Cc represent an AC voltage divider for the inverter output
voltage Uny. Hence, the AC isolation barrier voltage Ug
calculates to:

Cc

The above calculation gives an estimate of the isolation barrier
voltage U, as the AC current iy is far from sinusoidal. Hence,
measurements must prove that the voltage U, is reduced by
the bonding capacitor Cg (see Figure 3, Figure 4 and Figure 5,
optionally: Cg = Cg; + Cgy, 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: Une = 500 V AC, the distributed coupling
capacitances add up to Cc = 3 nF and the maximum
permissible isolation barrier voltage U, = 30 V rms.

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

-1{=3nF M— =47 nF
30V

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

_ RBl : RBZ
p = ————=—
RBl + Raz

pozri Obrazok 6) obmedzi napatie DC Uqy. prechadzajuce
izolaénou ochranou medzi hnacim obvodom a zemnenim
Sasi. Hodnota spojovacieho odporu by mala byt nizSia
ako 500 Q/V vzhladom k maximalnemu pracovnému
napatiu +Ug systému napatia triedy B (nabijanie). Postup
merania na kontrolu hodnoty spojovacich odporov Rg; a
Rs. je dany dohodou EHS ¢& ECE-R 100/01
(WP.29/2010/52), Nov./Dec. 2010, Priloha 4 "Spdsob
merania odporu izolacie” a v norme 1SO 6469-1:2009(E),
Clanok 6.1 "Odpor izolacie RESS".

Vyrobca méze navrhnut na schvalenie FIA vlastné
technické rieSenie.

see Figure Figure 6) limits the DC voltage Ug 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 +Ug of the
voltage class B system (charging). The measurement
procedure to check the value of the bond resistors Rg; and Rg;
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 1ISO 6469-1:2009(E), Article 6.1
“Isolation Resistance of the RESS*.

Manufacturer can propose its own technical solution that should
be approved by FIA.
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Distributed Coupling Capacitors C¢

fac +Us Voltage
i ™, Class B

Auxilia )

Cirt:ui:y Uy [0l T High

12V 2 | Comnec- [ yoltage
i Battery

Inverter U

L Electric Chassis Ground Re
2 Uac 1] Udc

Bond Resistor

| Power Circuit
Ground
—— Isolation Barrier

Obrazok 3/ Figure 3

Nevodiva skrifia invertoru a batériového priestoru.
Vzhladom na rozdelenie kapacit medzi vinutie statora,
rotor a skrifu  vyusti kapacitné zapojenie do toku
striedavého priddu AC i, cez izolaénu ochranu medzi
hnacim obvodom a elektrickym Sasi. Spojovaci
kondenzator Cg zodpovedajucej velkosti, znizi napatie
U na bezpeCnu hodnotu. Nominalne napatie
spojovacieho kondenzatoru musi byt uvedené minimalne
pre maximalne vystupné napatie invertoru.

Non-conductive inverter case and battery compartment.

Due to distributed capacitances between stator windings, rotor
and case capacitive coupling results in an AC current i, flow
across the isolation barrier between the Power Circuit and the
electric chassis. A bond capacitor Cg of an adequate size
reduces the voltage U, 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.

[ Conductive Inverter |

[Conductive Battery Housing] Voltage Class B

Distributed Coupling
Capacitors C¢

Isolation Bar

High Voltage Battery

+Ug

! —
i === Bond|Resistor
Auxiliary g . .. l 5
Circuit Inverter L
v o P | =
~Us| iac C. 3
Bond|Capacitor {|/ac
PCOL Tl U |
— icls ic

Bond wire PCG ... Power Circuit Ground _

gt
Electric Chassis Ground -;-

= fac -

Obrazok 4 / Figure 4

Vodiva skrifia invertoru a batériového priestoru su
zapojené k zemneniu elektrického Sasi. Spojovaci odpor
Rg a kondenzator Cg sU prepojené so zemnenim
elektrického $Sasi na zemnenie hnacieho obvodu, ktoré je
, v tomto pripade, zapornym pdélom batérie -Us.

The conductive inverter case and battery compartment is
bonded to the Electrical Chassis Ground. The bond resistor Rg
and capacitor Cg are connected from the Electrical Chassis
Ground to the Power Circuit Ground, which is, in this case, the
battery minus -Usg.

[ Conductive Inverter ]

[Conductive Battery Housing| Voltage Class B

Distributed Coupling
Capacitors Cc

Isolation Bar

High Voltage Battery

Optional

: |Bond wire

Auxiliary
Circuit i
12v Capaacilor
, Use  §
i}

Bond wire PCG ... Power Circuit Grounq‘.,.-"v

Electric Chassis Ground -;-

= fac —_—

Obrazok 5/ Figure 5

Vodiva skrifia invertoru a batériového priestoru su
zapojené k zemneniu elektrického Sasi. Spojovaci odpor
Rs a kondenzator Cg su prepojené so zemnenim
elektrického Sasi na zemnenie hnacieho obvodu, ktoré je
, v tomto pripade, 50% napétia batérie +Ug.

The conductive inverter case and battery compartment is
bonded to the Electrical Chassis Ground. The bond resistor Rg
and capacitor Cg are connected from the Electrical Chassis
Ground to the Power Circuit Ground, which is, in this case, 50
% of the battery voltage +Ug.
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| Conductive Inverter | lf‘ ductive Battery Hi i aI .Voltage Class B
Distributed Coupling High Voltage Battery
Capacitors Cc Bond|Resistor

/ Capacitor *

: Optional H

Auxiliary vt | e Yo o

Circuit SRS °1;'g:°-| 3l
12V 2 T Bontili;ggggigglfl
~Us 17 Cg2 Rz
B - " fac
1 e’ [Bondwire b Ground
Electric Chassis Ground -?L e = fac -
Obrazok 6 / Figure 6
Vodiva skrina invertoru a batériového priestoru su | The conductive inverter case and battery compartment is
zapojené k zemneniu elektrického Sasi. Spojovacie | bonded to the Electrical Chassis Ground. The bond resistors
odpory Rg; a Rg a spojovacie kondenzatory Cg; a Cg, | Rs: and Rgz and the bond capacitors Cg; and Cg, are connected
su prepojené so zemnenim elektrického Sasi na kontakty | from the Electrical Chassis Ground to the battery terminals +Ug
batérie +Ug a -Ug z €oho vyplynie zemnenie hnacieho | and -Ug resulting in a Power Circuit Ground at 50 % of the
obvodu s hodnotou 50% napatia batérie +Usg. battery voltage +Ug.
18.7 Ochrana pred zasahom elektrickym prudom Protection against electrical shock

a) V ziadnej Casti elektrického zariadenia nesmie byt | In no part of the electrical equipment may there be voltage
napatie vysSie ako napatie triedy B (2.9). exceeding voltage class B (2.9) limits.

b) Norma ISO/DIS 6469-3.2:2010 udava: vSeobecné | ISO/DIS 6469-3.2:2010 constitutes: As a general rule, exposed
pravidlo uvadza, odkryté vodivé diely elektrickej vybavy | conductive parts of voltage class B electric equipment, including
pod napatim triedy B , vratane odkrytych izolacnych | exposed conductive barriers/enclosures, shall be bonded to the
ochran / ohrad , musia byt pripojené k elektrickému $asi, | electric chassis for potential equalization according to the
aby sa napatie vyrovnalo podla nasledovnych | following requirements:
upoziadaviek : - All components forming the potential equalization current path

(conductors, connections) shall withstand the maximum

- V8etky prvky, ktoré tvoria  mozni cestu pradu current in a single failure situation.

vyrovnania napéatia (vodi€e, spoje) musia vydrzat | - The resistance of the potential equalization path between any

maximalny prud v pripade jedinej poruchy. two exposed conductive parts of the voltage class B electric
- Odpor cesty vyrovnania napdtia medzi akymikolvek circuit, which can be touched simultaneously by a person,

dvomi odkrytymi vodivymi ¢astami elektrického obvodu shall not exceed 0.1 Q.

triedy napétia B, ktorych sa osoba mbéze suCasne

dotknut, nesmie presiahnut 0,1 Q.

c) Ziadny diel $asi, alebo karosérie, nesmie byt pouzity ako | No part of the chassis or bodywork should be used as a current
cesta spatného prudu, okrem poruchovych prudov. return path except for fault currents.

d) Medzi zemnenim hnacieho obvodu a $asi (karosériou) | Between the Power Circuit Ground and the chassis (body) of
vozidla, je povolenych maximalne 60 V DC alebo 30 V | the vehicle, no more than 60 V DC or 30 V AC respectively are

allowed.

e) Elektronicky monitorovaci systém musi plynule sledovat | An electronic monitoring system must continuously check the
hodnotu napédtia medzi zemnenim $asi (=pomocné | voltage level between Chassis Ground (= Auxiliary Power
zemnenie hnacieho obvodu) a zemnenim hnacieho | Ground) and Power Circuit Ground. If the monitoring system
obvodu. Ak monitorovaci systém zaregistruje napatie DC | detects a DC or an AC voltage with a voltage level of more than
alebo AC s hodnotami vysSimi ako 60 V DC alebo 30 V | 60 V DC or 30 V AC, at a frequency below 300 kHz the
AC, pri frekvencii niz§ej ako 300 kHz, musi monitorovaci | monitoring circuit must respond (within less than 50 ms) and
okruh odpovedat (za menej ako 50 ms) a spustit’ €innosti, | trigger the actions to be specified in the respective vehicle
ktoré budu uréené pre danu triedu vozidla. Class.

18.8 Ekvipotencialne zapojenie Equipotential bonding

a) Aby sa zmiernil rezim poruchy, kde vysoké napéatie je | To mitigate the failure mode where a high voltage is AC coupled
striedavo pripojené k systému vozidla s nizkym napéatim, | onto the car's low voltage system it is mandatory that all major
je povinné, aby vsetky hlavné vodivé diely karosérie boli | conductive parts of the body are equipotential bonded to the car
ekvipotencialne prepojené so Sasi vozidla kablom, alebo | chassis with wires or conductive parts of an appropriate
vodivym spojenim zodpovedajucich rozmerov. dimension.

b) Prepojenie sa vyZaduje pre vSetky prvky, ku ktorym je | Bonding is required for any component to which a wire, cable or
pripojeny, alebo v blizkosti prechadza, vodi€, kabel, | harness connects, or passes in close proximity, and which is
alebo pas a ktory je schopny viest prud pri jedinom | able to conduct current by means of a single point of insulation
zlyhani ochrannej izolacie a ktorého sa mimochodom | failure and, furthermore, is capable of being touched by the
moze jazdec, sediaci vo vozidle, alebo mechanik, po€as | driver whilst seated in the car or by mechanics during a pit stop
zastavky v boxe, alebo tratovy komisar, alebo lekar, | or by marshals and medical staff during rescue operations.
pocas zachrannych prac, dotknut.

c) Kazdy prvok, ktory vyzaduje ekvipotencialne zapojenie, | Any components that require equipotential bonding will be

sa zapoji do Hlavného bodu zemnenia (2.14.1) s
odporom, ktory zabrani nebezpecnému kontaktnému
napatiu (30 V AC) v pripade striedavého poruchového
zapojenia na urcitej Urovni parazitnej kapacity.

connected to the Main Ground Point (2.14.1) with a resistance
to prevent a dangerous touch voltage (30 V AC) given an AC
coupling fault at a certain level of parasitic capacitance.
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d) Hlavny zemniaci bod (Priloha J-Clanok 521.3.1.15.1) sa | The Main Ground Point (Appendix J — Article 251.3.1.15.1) has
ur€i zvlas8t pre kazdu triedu vozidla s elektrickym | to be specified individually for each vehicle Class using an
pohonom, v prislusnom Clanku Prilohy J. electric drive train in the respective Appendix J Article.
18.9 Poziadavky na odpor ochrany Isolation resistance requirements
Norma ISO/DIS 6469-3.2:2010 udava Ak vybraté | ISO/DIS 6469-3.2:2010 constitutes: If the protection measures
ochranné opatrenia vyzaduju minimalny odpor izolacie, | chosen require a minimum isolation resistance, it shall be at
musi byt najmenej 100 Q/V pre jednosmerny prad a | least 100 Q/V for DC circuits and at least 500 Q/V for AC
najmenej 500 Q/V pre striedavy prud. Za vztazné sa | circuits. The reference shall be the maximum working voltage
povazuje maximalne pracovné napatie (Priloha J-Clanok | (Appendix J — Article 251.3.1.9)
521.3.1.9)
POZNAMKA : Riziko zasahu elektrickym pradom | NOTE: A hazard of electric shock occurs when electric
vznika, ak elektricky prud, v zavislosti na hodnote a trvani | currents, depending on value and duration, pass through the
spojenia, prechadza ludskym telom. Skodlivym Gginkom | human body. Harmful effects can be avoided if the current is
sa da zabranit, ak je prud v zéne DC-2 na Obrazku 22 pri | within zone DC-2 in Figure 22 for DC or zone AC-2 in Figure 20
jednosmernom prude, alebo v zéne AC-2 na Obrazku 20 | for AC respectively of IEC/TS 60479-1, 2005. The relation of
pri striedavom prude (podfa normy CEI/TS 60479-1, | harmful body currents and other wave forms and frequencies is
2005. Vztah medzi Skodlivymi pradmi pretekajdcimi telom | described in IEC/TS 60479-2. The isolation resistance
a inymi formami vin a frekvencii, popisuje norma CEI/TS | requirements of 100 Q/V for DC or 500 Q/V for AC allow body
60479-2. Odpor izolacie 100 Q/V pri jednosmernom | currents of 10 mA and 2 mA respectively.
prude, alebo 500 Q/V pri striedavom prade dovoluje
velkosti prudov pretekajucich telom 10 mA respektive 2
mA.
BA%
1 ege! 3 @ 1 [ 3
B%A% J
2 2 —FOO— _Ka
4
Riso > 500 QV J/ Rise > 100 QV /4
1 systém palivového ¢lanku / Fuel cell system,
2 pojazdova batéria / Traction battery,
3 inventor / inverter,
4 elektrické Sasi vozidla / Vehicle electric chassis,
A obvod AC / AC circuit
Obrazok 7 / Figure 7
Odpor izolacie pozadovany pre systém s napatim triedy | Isolation resistance requirements for voltage class B systems
B s vodivym zapojenim AC a DC obvodov. with conductively connected AC and DC circuits.
POZNAMKA NOTE :
Obrazok je zalozeny na palivovo ¢lankovych hybridnych | The figure is based on a fuel cell hybrid electric vehicle
elektrickych vozidlach (RCHEV) ako na priklade. (FCHEV) as an example.
POZNAMKA Na obrazku je priklad hybridného | NOTE: The figure is based on FCHEV as an example.
elektrického vozidla s palivovym ¢lankom (FCHEV). To meet the above requirement for the entire circuit it is
Aby sme vyhoveli vy3Sie uvedenym poZiadavkam pre | necessary to have a higher isolation resistance for each
uzavrety obvod musime mat vySSi odpor izolacie pre | component, depending on the number of the components and
kazdy prvok, v zavislosti na pocte prvkov a konstrukcii | the structure of the circuit to which they belong. If DC and AC
obvodu, ku ktorému prisluchaju. Ak su elektrické obvody | voltage class B electric circuits are conductively connected (see
napatia DC a AC, triedy napatia B, zapojené vodivo | Figure 7) one of the following two options shall be fulfilled:
(pozri Obrazok 7), musi byt splnend jedna z dvoch | - Option 1: meet at least the 500 Q/V requirement for the
nasledovnych moznosti: combined circuit; or
- Moznost' 1 : zodpovedat minimalne hodnote 500 Q/V | - Option 2: meet at least the 100 Q/V requirements for the
pozadovanej pre kombinovany obvod ; alebo entire conductively connected circuit, if at least one of the
- Moznost 2 : zodpovedat minimalne hodnote 100 Q/V additional protection measures as defined in Article 18.9.1 is
pozadovanej pre uzavrety vodivy obvod, ak je pouzité applied to the AC circuit.
najmenej jedno dodatocné ochranné opatrenie,
tykajuce sa AC obvodu, popisané v Clanku 18.9. 1.
18.9.1 Dodatoéné ochranné opatrenie AC obvodu Additional protection measures for the AC circuit

Nasledujuce opaterenia, jednotlivo, alebo v kombinacii,

na doplnenie, alebo nahradenie zakladnych ochrannych

opatreni, popisanych (v Clanku 18. 1), sa musia pouZit

pre ochranu proti jednoduchym porucham, na rieSenie

ktorych sa vyzaduju (norma ISO/DIS 6469-3.2:2010) :

- Dodanie jednej, alebo viacerych vrstiev izolacie,
ochrany a/ alebo ohrad.

- Zdvojenie, alebo zosilenie izolacie namiesto zakladnej
izolacie.

- Pevné ochrany / ohrady s dostatoénou mechanickou

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 ISO/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 Dbarriers/enclosures with  sufficient mechanical
robustness and durability, over the vehicle service life.
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18.10

18.11

18.12

18.13

a)

b)

9

a)

b)

c)

pevnostou a trvanlivostou poc¢as Zivotnosti vozidla.

POZNAMKA : Pevné ochrany / ohrady zahffiaju (ale nie
su obmedzené na) ohrady okolo regulacie vykonu,
motorového priestoru, obalov a skrif spojeni atd . M6zu
sa pouzit ako jednotlivé opatrenia namiesto zakladnych
ochran / ohrdd, aby sa vyhovelo poziadavkam na
ochranu pri jedinej poruche

Sledovanie izolacie medzi Sasi a hnacim obvodom

Systém sledovania izolacie , ktory sleduje stav izolacie
medzi systémom napatia triedy B (Priloha J-Clanok
521.3.1.10) a Sasi sa musi pouzit.

Systém sledovania izolacie musi merat izolatny DC
odpor Ris, medzi vodivymi dielmi Sasi (karosérie) a
uzavretym vodivym obvodom napatia triedy B. Minimalny
izolaény odpor R je dany v Clanku 18.9..

Reakcia systému v pripade zistenia poruchy izolacie
bude uvedena zvlast pre kazdu triedu vozidla v Prilohe J
MSK.a bude musiet dodrzat predpisy normy ISO/DIS
6469-3.2:2010.

Zariadenie chraniac pred zasahom elektrického prudu je
napriklad Bender A-ISOMETER iso-F1

Spbdsob merania dany v norme 1ISO 6469-1:2009 sa musi

pouzit na kontrolu a nastavenie palubného systému

sledovania izolacie . Musia sa kontrolovat dve nezavislé

hodnoty odporu izolacie :

- Odpor izolacie Ris, Uplne uzavretého vodivého systému
napatia triedy B, vztahovany k elektrickému 3asi ;

- Odpor izolacie Ris, RESSu odpojeného od hnacieho
obvodu.

Hnaci obvod

V pripade, Ze napétie hnacieho obvodu (Priloha J-Clanok
521.3.1.14) patri pod napétie triedy B (Priloha J-Clanok
521.3.1.10), musi byt hnaci obvod elektricky oddeleny od
Sasi  (karosérie) a od pomocného  obvodu,
zodpovedajicou ochranou

Energeticka zbernica

V ktoromkolvek okamihu nesmie maximalne napatie na
elektrickej zbernici presiahnut 1000V.

Napatie na  kondenzatoroch  prislichajucich  k
energetickej zbernici musi pri odpojeni vSetkych zdrojov
energii (generator, RESS a dobijacia jednotka) od
energetickej zbernice klesnut do 2 sekund pod 60 V.

Kabelaz hnacieho obvodu

VSetky kable a vodiCe prepajajuce elektrické hnacie
prvky (tzn.. motor, generator, invertor a RESS) s
pripustnou intenzitou vy$Sou ako 30 mA musia mat
zabudovany dodato¢ny Ucelovy vodi€, alebo koaxialnu
vodivu tienenu ochranu, izolovanu od hnacieho obvodu .
Ugelovy vodi& umozfiuje zistit poruchu izolacie, alebo
pretrhnutie silového vodi¢a. Ak je poskodena izolacia,
alebo sa pretrhne silovy vodi€ musi elektronicky
sledovaci systém oznamit poruchu izolacie. Cinnost
systému pri zisteni poruchy izolacie bude uréena zvlast
pre kazdu triedu vozidla v Prilohe J.

Ugelovy vodi¢, alebo tieneny vodié hnacieho obvodu
musi byt zapojeny na zemnenie Sasi. V takom pripade
sledovaci systém izolacie (Clanok 18.10) sluZi ako
spustacie zariadenie pri poruche izolacie.

VonkajSie kryty kablov, alebo pasov pre obvody s napatm
triedy B (Priloha J-Clanok 521.3.1.10), mimo ohrad,
alebo za ochranou musia byt natreté oranzovou farbou.

POZNAMKA 1 : Spoje napatovej triedy B sa mézu
oznacit pasmi ku ktorym sa pripajaju.

POZNAMKA 2 : Specifikacia oranzovej farby je uvedena
v norme ISO/DIS 14572:2010, 8.75R5.75/12.5 (USA) a

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.

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 Ri, 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 ISO/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 R, of the entire conductively
connected voltage class B system referred to the electric
chassis;

- the isolation resistance Ris, 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 (Appendix 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
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8.8R5.8/12.5 (Japonsko) v sulade s Munsellovym | (8.8R5.8/12.5) according to the Munsell colour system.
systémom farieb.

d) Vodi¢e hnacieho obvodu vystavené naméhaniu (napr. | Power Circuit wires exposed to stress (e.g. mechanical,
mechanickému, teplotnému, vibraciam a pod)musia byt | thermal, vibration, etc.) must be secured within proper cable
zaistené vhodnymi kablovymi ochranami, krytmi a | guides, enclosures and insulating conduits.
izolacnymi vedeniami.

18.14 Spoje hnacieho obvodu, vediuce kontakty, | Power Circuit connectors, leading contacts, automatic
automatické odpojovace atd'. disconnection, etc.

a) Spoje hnacieho obvodu nesmiu mat kontakty bud na | Power Circuit connectors must not have live contacts on either
zasuvkach, alebo na zastrckach, okrem riadneho | the plug or the receptacle unless they are correctly mated. An
pripojenia. Aqutomaticky systém musi zistit, ¢i je spoj | automatic system must detect if a Power Circuit connector is
hnacieho obvodu odpojeny, napriklad s kratkymi | de-mated, for example with shorter alarm contacts within the
kontaktami alarmu v tom istom spoji a zruSenim / | same connector, and inhibit/remove High Voltage from both the
odstranenim vysokého napéatia na zastrcke aj zasuvke. | plug and the receptacle. If the connector was live when de-
Ak bol spoj zivy pri odpojeni vysoké napatie musi byt | mated, the high voltage must be switched off immediately and
odpojené ihned a na kontaktoch zastréky a zasuvky musi | any residual voltage on the contacts of both the plug and the
ostat zbytkové napatie na bezpecnej urovni do 2 sekund, | receptacle discharged to a safe level within 2 seconds unless
pokial nie je pri triede vozidla uvedené inak. Zivé | otherwise specified in the Vehicle Class. It is not permitted to
kontakty nesmu byt chranené len odnimatelnymi krytmi | have live terminals protected only by a removable connector
kontaktov. cap.

b) Tesnost uzavretého spoja musi zodpovedat norme IP | Connector environmental sealing to IP 67 in the mated
67. condition.

c) Tesnost otvoreného spoja musi zodpovedat norme IP 66 | Connector environmental sealing to IP 66 from the contact face
zo strany kontaktu az po spojenie s kablom. to cable assy in the de-mated condition.

d) Minimalne dielektrikum spoja musi odolat 1,5 kV pri 98% | Connector minimum dielectric withstands 1.5 kV at 98% relative
relativnej vihkosti (pri prostredi so zvySenou vihkostou). humidity (RH) (to cater for environments with high humidity).

e) Minimalne dielektrikum spoja musi odolat’ 5 kV pri 40% | Connector minimum dielectric withstands 5 kV at 40% RH.
relativnej vihkosti.

f) Ak su pre zastréku a zasuvku spoja pozadované plne | If fully shrouded "touchproof” contacts on both pin and socket,
chranené kontakty, bude to uvedené pri triede vozidla. plug and receptacle connectors are required, it must be

specified in the vehicle Class.

g) Trieda pradu spoja musi zodpovedat skutoénym | Minimum connector service current rating suitable for the
priemernym pradom a NIE maximalnemu oCakavanému | average effective current, NOT maximum expected current in
prudu pri prevadzke, napr. pri skrate. service. E.g. during a phase short circuit event.

h)  Spoje musia odolat’ silnym vibraciam. Connector shell able to withstand high levels of vibration.

i) Spoje musia mat prevadzkovu teplotu od -20 C do | Connector in service temperature rating of -20C to +150°C or
+150°C , alebo viac a musia byt prisposobené leteckej | greater to cater for air transportation and on-track running.
preprave a prevadzke na trati.

j)  Musi sa zabezpecit mechanizmus na do¢asné uvolnenie | Provide mechanism for provisioning strain relief and sealing to
zataze a utesnenie ku kablom. cable assembly.

k) V pripade nehody musi odpojenie trhnutim prebehnut | Provide "snatch free" disconnection in case of accident, without
bez poskodenia obalu spoja, ktoré by mohlo zastrcku, | damage to connector shell, which could expose high voltage on
alebo zasuvku vystavit vysokému napatiu. Spoj sa musi | either plug or receptacle. The connector must part before the
odpojit pred tym, ako sa kabel zni¢i. cable is damaged.

Vynimka :Diely vo vnutri BezpeCnostnej bunky (Priloha J | Exception: Components inside the Safety Cell (Appendix J —
— Clanok 251.3.1.29) a prepojene kablami Hnacieho | Article 251.3.1.29) and connected by cables belonging to the
obvodu (Priloha J — Clanok 251.3.1.29) nemusia mat | Power Circuit (Appendix J — Article 251.3.1.14) do not need to
odpéjanie trhnutim. use snatch free disconnection.

18.15 |zolaény odpor kablov Insulation strength of cables

a) Vsetky elektricky zivé diely ,musia byt chranené proti | All electrically live parts must be protected against accidental
nahodnému dotyku. lzola¢ny material, ktory nema | contact. Insulating material not having sufficient mechanical
dostatoénu mechanicku odolnost , tj. vrstvu nateru, | resistance, i.e. paint coating, enamel, oxides, fibre coatings
glazury, oxidov, povlak z vlakien (impregnovanych, alebo | (impregnated or not) or insulating tapes, are not allowed.
nie), alebo izola¢né pasky, nie s povolené.

b) Kazdy elktricky kabel musi zodpovedat prislusnym | Each electrical cable must be rated for the respective circuit
prudom v obvode a musi byt nalezite izolovany. current and must be insulated adequately.

c) VsSetky elektrické kable musia byt chranené pred | All electrical cables must be protected from overcurrent faults
predpatim podla kapacity jednotlivych vodicov. according to the capacity of the individual conductors.

d) Kazdy diel elektrickej vybavy , vratane vodi€ov a kablov | Every part of the electrical equipment, including wires and

musi mat minimainz izolaény odpor
Zivymi prvkami a karosériou.

medzi vSetkymi

* vybavenie, ktoré patri do systému napéatovej triedy B,
musi mat izolaény odpor voci Sasi najmenej 500 Q/V
(ISO/DIS 6469-3.2:2010).

* Meranie izola¢ného odporu sa musi previest pri DC
napati minimalne 100 volts. Skuska sa musi previest

cables, must have a minimum insulation resistance between all
live components and the bodywork.

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

* The measurement of the insulation resistance must be carried
out using a DC voltage of at least 100 volts. Tests must be
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na potvrdenie a ur€enie hodnoty izolatného odporu carried out to validate and quantify the insulation resistance of
vozidla vo vihkom prostredi. the vehicle in wet conditions.

18.16 Hlavny spina¢ jazdca Driver Master Switch
Kazdé zavodné vozidlo musi mat hlavny spina¢ jazdca. All racing vehicles must be equipped with a Driver Master
Switch (DMS).

» Hlavny spina¢ jazdca musi jazdec ovladat ked sedi v | « The DMS must be capable of being operated by the driver
polohe pre riadenie, s so zapnutymi bezpe¢nostnymi when seated in the driving position with the safety harnesses
pasmi a s nasdenym volantom. fastened and the steering wheel in place.

» Hlavny spina¢ jazdca musi byt oddeleny od hlavného | « The DMS must be separate from the General Circuit Breaker.
obvodového spinaca.

* In case the DMS is switched to active, the vehicle must slowly

» Ak sa hlavny spina¢ jazdca zapne, musi vozidlo ist creep forward without the accelerator pedal pressed like with
pomaly dopredu bez stlaceného pedalu akceleratora, IC engine cars equipped with an automatic gear box when the
ako vozidlo so spalovacim motorom s automatickou gear lever is moved from the neutral (N) or park (P) position
prevodovkou, pri preradovani z neutralu (N), alebo to drive (D) otherwise the car may be left unattended in
parkovania (P) do jazdy (D), inak méze byt neovladané “active mode” (DMS on) and accidental touching of the
vozidlo v “aktivnom mode” (hlavny spinaé jazdca je accelerator will cause vehicle movem
zapnuty) a nahodné stlaenie akceleratora spdsobi
pohyb vozidla.

18.17 Hlavny obvodovy spinaé¢ General Circuit Breaker

a) Kazdé vozidlo musi mat hlavny obvodovy spinac (2.13.3) | All vehicles must be equipped with a General Circuit Breaker
dostatoCnej kapacity. (Appendix J. — Article 251.3.1.14.3) of a sufficient capacity.

Je treba dbat’ na to, aby umiestnenie spina¢a obvodu | Care must be taken, however, that the installation of the circuit

neviedlo k umiestneniu hlavného obvodu blizko jazdca . breaker does not result in the main electrical circuit being

located close to the driver.

b) Ak sa hlavny obvodovy spinaé zapne hlavnym | If actuated by an emergency stop switch (18.18) or by the
bezpe€nostnym spinatom (18.18), alebo dodatocnym | optional system for detecting a crash,the General Circuit
systémom detekujiucim nehodu ,MUSI okamzite : Breaker MUST instantaneously:

- izolovat oba +Ue aj -Ue poly kazdej batériovej sady | - isolate both +Ue and -Ue poles of each battery pack of the
RESS od zbytku hnacieho obvodu (RESS pod RESS from the remainder of the Power Circuit (RESS to the
zatazenim, ako aj vykonovu elektroniku a elektricky loads such as the power electronics and the electric motor),
motor) ;

- odstavit vyrobu kratiaceho momentu v kazdom | - disable any torque production from any electric motor,
elektrickom motore ;

- umoznit spustenie vybijacich obvodov v hnacom | - enable the active discharge circuits within the Power Circuit,
obvode ;

- odpojit pomiocnu batériu od pomocného obvodu | - isolate the Auxiliary battery from the Auxiliary Circuit (Auxiliary
(pomocna batéria a pripadne alternator od zataze ako battery and possibly the alternator from the loads such as
su svetla, klaksény,zapalovanie,elektrické ovladanie a lights, hooters, ignition, electrical controls, etc.), and
pod.), a

- ihned odpojit spafovaci motor hybridného vozidla. - immediately stop the internal combustion engine in a hybrid

vehicle.

c) Umiestnenie a oznacenie hlavného obvodového spinaca | The location and marking of the General Circuit Breaker must
sa musi uréit’ pre kazdu triedu vozidla. be specified in the vehicle Class.

d) Ak je, pre danu triedu vozidla uvedeny automaticky | If an automatic system for detecting a crash is specified in a
systém pre zistovanie narazu, musi tento odpojit | vehicle Class it must automatically actuate the General Circuit
automaticky hlavny obvodovy spinag. Breaker.

e) Kazdé zariadenie hlavného obvodového spinaca pouzité | Each device of the General Circuit Breaker used to isolate +Ue
na izolaciu +Ue and -Ue pélov kazdej batériovej sady, | and -Ue poles of each battery pack must be part of this battery
musi byt stcastou tejto sady batérie. pack.

f)  Elektronicka jednotka (ECU, BMS,...) ktora ovlada hlavny | The electronics units (ECU,BMS,...) which control the General
obvodovy spina¢ musi ostat ziva najmenej 15 minat po | Circuit Breaker must stay alive at least 15 minutes after any
kazdom zopnuti hlavného obvodového spinaca. opening of the General Circuit Breaker.

18.18 Bezpecnostny vypinac Emergency Stop Switches

a) Jeden bezpednostny vypinad (Priloha J-Clanok | One Emergency Stop Switch (Appendix J — Article
251.3.1.14.4) musi byt [lahko ovladatelny jazdcom, | 251.3.1.14.4) must be easily operable by the driver when
normalne sediacim vo vozidle, so zapnutymi | seated normally in the vehicle with harnesses fitted and the
bezpeénostnymi pasmi a s nasadenym volantom. steering wheel in place;

b) Najmenej jeden bezpecnostny vypina€ sa musi dat | At least one Emergency Stop Switch must be operable from
ovladat zvonku vozidla, ak je vozidlo uzavreté . outside the vehicle for closed cars.

c) Bezpecnostny vypinaé sa NESMIE pouzit ako hlavny | The Emergency Stop Switches may NOT be used as the Driver
spina¢ jazdca. Master Switch.

d) Ak je to pozadované pri triede vozidla, moze | If required by the Vehicle Class, an Emergency Stop Switch
bezpec€nostny vypinac ovladat hasiace pristroje may also operate the fire extinguishers.
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Tabulka 1 :Zapnutie (=kontakt preruseny=prud preruSeny | Table 1: Actuating (= contact opening = current interruption =
=vypnutie) Hlavného obvodoveého spinaca (GBS, 18.17 a | off) the General Circuit Breaker (GCB, 18.17 and Appendix J —
Priloha J-Clanok251.3.1.14.3) =~ BezpeCnostnym | Article 251.3.1.14.3) by the Emergency Stop Switches (ESS,
vypinacom (ESS, 18.18 a Priloha J-Clanok251.3.1.14.4) | 18.18 and Appendix J — Article 251.3.1.14.4) and by the Driver
a Hlavnym spinatom jazdca (DMS,18.16 a PrilohaJ— | Master Switch (DMS, 18.16 and Appendix J - Article
Clanok 251.3.1.20) 251.3.1.20)

ESS actuated ESS released
ESS zapnuté ESS vypnuté DMSon  GCB off GCB on
DMS zap. GCB vyp GCB zap DMS off GCB off GCB off
DMSvyp  GCB vyp GCB vyp
Table 2: Enabling (= active = switched on = on) the active
Tabufka 2 :Pri aktivnom (=Cinny=zapnuty) nabijacom | discharge circuits (18.14 and 18.17.b) within the Power Circuit
okruhu (18.14 a 18.17b) bez Hnacieho obvodu (18.14 a | (18.14 and Appendix J — Article 251.3.1.14) by the Emergency
Priloha J-Clanok251.3.1.14.4) cez Bezpec¢nostny vypina¢ | Stop Switches (ESS, 18.18 and Appendix J - Article
(ESS, 18.18 a Priloha J-Clanok251.3.1.14.4) a Hlavny | 251.3.1.14.4) and by the Driver Master Switch (DMS, 18.16 and
spinac jazdca (DMS,18.16 a Priloha J-Clanok 251.3.1.20 | Appendix J — Article 251.3.1.20)
ESS actuated ESS released
ESS zapnuté ESS vypnuté DMS on Discharge syst. on Discharge syst. off DMS
DMS zap. Nabijanie zap Nabijanie vyp off Discharge syst. on Discharge syst. off
DMS vyp  Nabijanie zap Nabijanie vyp *
* (*) The active discharge circuits must be disabled (off) to
(*) Zapnuté nabijacie okruhy musia byt odpojené (vyp), | prevent overload of the system as long as the vehicle is still in
aby sa zabranilo pretazeniu systému, pokym je vozidlo v | motion and recuperation energy is available from the drive
pohybe aje k dispozicii rekuperacna energia od hnacich | motors.
motorov.

18.19 Ochrana pred pretazenim (poistky) Overcurrent trip (fuses)

a) RESS musi byt vybavené poistkami, alebo podobnym | The RESS must be equipped with a fuse or equivalent to
zariadenim, aby sa dal ovladat vnutorny skrat batérie, | handle the situation where a short circuit internal to the battery
alebo super (ultra) kondenzatora . Kazda takato poistka | or Super (Ultra) Capacitor enclosure occurs. Any such fuse
swa musi vyskuSat a musi predviest, Ze je funkéna pri | must be tested and demonstrated to work in a realistic load
realnych zatazeniach case.

b) Poistky a odpojovace  obvodov (resetovacie | Fuses and circuit breakers (resettable electromechanical fuse)
elektromechanické poistky) su prijatelné pre predpatie. | are acceptable overcurrent trips. Extra-fast electronic circuit
Extra rychle elektronické poistky a rychle poistky su | fuses and fast fuses are appropriate types.
vhodné typy

c) Zariadenie obmedzujuce prud, ako poistka, musia byt | A current-limiting device like a fuse must be fitted inside the
umiestnené vo vnutir oddelenia RESS a aj na vhodnom | RESS compartment and also in an adequate location in each
mieste kazdého elektrického hnacieho obvodu electric Power Circuit.

d) Predpatové spustacie mechanizmy nesmu, za ziadnych | Overcurrent trips must, under no circumstances, replace the
okolnosti, nahradzovat hlavny obvodovy spina¢ | General Circuit Breaker (emergency stop switch).
(bezpecnostny vypinac).

18.20 Nabijacia jednotka (mimo paluby) Charging units (off board)

a) Privod galvanicky izolovanej nabijacej jednotky | The mains galvanically isolated charging unit (charger) for
(nabijacky) pre elektrické, alebo hybridné dobijacuie | electric or plug-in hybrid electric vehicles (Appendix J — Article
vozidla (PrilohaJ-Clanok 251.3.1.6.2) musi splfiat vSetky | 251.3.1.6.2) has to fulfil all safety provisions set out in the
bezpe€nostné opatrenia, uvedené v prisluSnych | applicable rules in the country in which the respective
predpisoch krajiny, v ktorej sa sutaz kona.. competition takes place.

b) Nabijanie musi prepojit zemné napatie s uzemnenim | The charger must connect the grid’s earth potential to the
vozidla (PrilohaJ—Clanok 251.3.1.15) vehicle ground (Appendix J — Article 251.3.1.15).

c) Nabijatka musi mat poistku (poistky) na ochranu | The charger must have a fuse (fuses) to protect the charging
nabijacieho kabla (kablov). cable(s).

d) Koncovka na jednom konci nabijacieho kabla sa musi | The connector at one end of the charging cable must part
odpojit pred zniéenim kabla (  napr.pouzitim | before the cable is damaged. (For example by using a non-
nezaistovacej/ neuzatvarajucej sa koncovky .) latching/locking type of connector).

e) Pohyb vozidla musi byt, pri pripojeni k sieti, automaticky | Movement of the car must be automatically inhibited while
zablokovany. connected to the grid.

f)  Koncovky kabla jednosmernej nabijatky musia byt | DC charging cable connector(s) must be polarized and
polarizované a vytvorené tak, aby nemohlo dojst k | arranged so that incorrect polarity connection is impossible.
pripojeniu s opacnou polarizaciou.

g) Hlavny vypina& nabijatky musi odpojit VSETKY vodi¢e | The charger main switch must disconnect ALL power current-
prudu. carrying supply conductors.

h) Pohonny systém vozidla musi byt pred pripojenim k | The vehicle traction system must be checked for ground faults

)

nabijacke
zemnenia.

prekontrolovany, ¢i neexistuje porucha

Pohonny systém vozidla sa nesmie zapinat pokym sa
batéria nabija.

Nabijanie sa musi vzdy robit pod dohfadom BMS

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
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18.21

a)

b)

18.22

a)

b)

c)

d)

e)

f)

9)

PrilohaJ—Clanok 251. 3.1.7).
Pomocna batéria

Pomocna batéria sa nesmie nikdy pouzit k dobijaniu
hlavnej batérie pohonu. PoCas celého trvania sutaze
musi mat batéria, dodavajuca prid do pomocného
elektrického obvodu, napéatie nizsie ako 60V.

Ak je namiesto pomocnej batérie pouzity meni¢ typu
DC-DC pohanany hlavnou batériou pohonu Prilohad—
Clanok 251.3.1.7.3).musi byt v hlavnej batérii pohonu
stale udrziavany dostatok energie, pre pripad, ak je
pozadované osvetlenie vozidla danej triedy ( aby sa
splnili narodné, alebo medzinarodné poziadavky).

Bezpecnostné kontrolky

BezpecCnostné kontrolky varujd ak je vozidlo v
nebezpe¢nom stave a pozaduju sa pre vozidla vSetkych
Skupin.

Poziadavky na farbu, umiestnenie, ¢innost a zapojenie
su uvedené v Triedach vozidiel a musia vyhovovat
nasledujucim poziadavkam, pokym nie je na mieste iny
systém.

Tieto ukazovatele musia byt vysokoodolné zariadenia,
napr. LED, semafér, alebo podobné, Cervenej farby a
nesmu byt namontované tak, aby sa dali popliest s
hmlovymi, alebo brzdovymi kontrolkami.

Musia byt umiestnené tak, aby boli viditelné pri vSetkych
svetelnych podmienkach, napr. pri priamom sine¢nom
osvetleni.

Kontrolky musia varovat jazdca a posadku, Zze hnaci
obvod je zapnutya vozidlo sa méze neoCakavane pohnut.
Musia byt viditelné pre jazdca normalne sediaceho, s
nasadenym volantom a tak isto pre osobu pri vozidle
zvonku.

Ak si to vyzaduje prisluSna Trieda vozidla, musi byt
zaisteny spOsob na ochranu pred nehodou pocas jazdy
vozidla, ak v iom nesedi jazdec .

Kontrolky sa musia zapalit ak je je v hnacom okruhu
napatie vyssie ako 60 V jednosmerného prudu (alebo aj
menej, ak je to napatie dostatoné na rozjazd vozidla).
Pohotovostné svetlo

V pripade, zZe je vozidlo schopné pojazdu, ak je
aktivovany plynovy pedal, musia sa rozsvietit vpredu
biele, vzadu oranzové svetld a svietit rovnobezne so
stredovou osou vozidla.

BMS (Appendix J — Article 251. 3.1.7).
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).

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 car parallel to the centre line of the car.

Rain Light Ready-to-Move Light
Svetla do dazd’a Svetla pripravené na
jazdu
State by order of priority On Off On Off
(1 higher) Duration Duration Duration Duration
Stav podl'a délezitosti Description Condition Cas Cas Cas Cas
(1 je najvyssia) Popis Stav zapnutia vypnutia zapnutia vypnutia
High voltage OFF Power bus voltage
. rs Off Off
1 Vysoké napatie <60V huté huté
vypnuté Napatie na zbernici vyp vyp
Connected to off-board
charger and Power bus
RESS Charging voltage > 60V
2 Nabijanie RESS Napojene na nabijacku 50 ms 2000 ms 50 ms 2000 ms
mimo vozidla a napéatie
na zbernici
Battery regen power >
Car on regen or end 15kW or end of race
of race energy power cut
3 | Vozidlo v regeneracii, Vykon regenerovanej 250 ms 250 ms 250 ms 250 ms
alebo na konci batérie menej ako
preteku 15kW, alebo koniec
preteku vypnuty vykon
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“car energised” with
a gear engaged (or
Me:;lritnua'l'f;:;gé d Power bus voltage
8 ” Y > 60V and gear Always on Always on
to move - )
4 . - engaged Vzdy Vzdy
Vozidlo nabité(so . . . .
, Napaétie na zbernici a zapnute zapnute
zaradenym .
zaradeny prevod
prevodom, tzn.
Vozidlo pripravené
na jazdu
High voltage ON.
Meanm.g Ccliar Power bus voltage
5 energisec > 60V 1000 ms 1000 ms 1000 ms 1000 ms
Vysoké napatie Napétie na zbernici
zapnuté, tzn. Vozidlo p
nabité

h) Kontrola musi byt samoistiaca, pouzivajuca najmenej | The indication must be fail-safe, using at least two independent
dva nezavislé obvody, ktoré su vedené tak, Ze je | circuits which are routed so that they are unlikely to both be
nepravdepodobné, aby sa obs poskodili v pripade | damaged in the event of a crash.
havarie.

i)  Kontrolky musia : The indicators must:

- byt napajané nezavislym izolovanym zdrojom | - be powered from independent isolated power supplies
energie (prevodnikmi  DC-DC) zapojenymi (DC-to-DC converters) running directly on the Power Bus;
priamo na vykonovu zbernicu; alebo moézu or may have independent power supplies (rechargeable
mat samostatny zdroj (dobyjatelné baterky) batteries)

- Ostat rozsvietené najmenej 15 minut po | - remain powered for at least 15 minutes after the actuated
zapojenihlavného odpojovaca of the general circuit breaker.

j) Ak si to vyzaduje prislusna Trieda vozidla, musi byt vo | If required by the Vehicle Class, additional indicators must show
vozidle dodato¢na kontrolka informujuca o zlyhani | when there is an isolation fault. This will require the indications
izolacie. Musi sa zapojit po vypnuti hnacieho obvodu a | to operate after the Power Circuit is switched off and so will
preto si vyzaduje, na svoju €innost a urCeny spdsob | require an independent supply for the indications and a defined
vypnutia vozidla, nezavisly zdroj. procedure for shutting down the vehicle.

Kontrolky musia viditelné z ktoréhokolvek miesta okolo | Indications must be visible from any point around the car,
vozidla, vyrobca méze na dosiahnutie tohto namontovat | manufacturer may install multiple device to achieve it.
viacej zariadeni
Stav svetiel Stav RESS Light status RESS status
ZELENE BEZPECNE GREEN SAFE
CERVENE blika NEBEZPECENSTVO RED Flashing DANGER (System defect)
(systém je poskodeny)
18.23 Hasiace pristroje Fire extinguisher

a) Hasiace pristroje su povinné a musia vyhovovat Prilohe J | Fire extinguishers must be in compliance with Appendix J
prislusnej Triedy. according to the relevant Class.

b) Zabudované systémy Systems mounted
Su povolené len hasiace systémy s hasiacou naplfiou, | Only systems with an extinguishing medium proven to not
ktora nevytvara vodivd atmosférua je v sulade so | create a conductive atmosphere and in compliance with the
zoznamom nizSie : below list are authorized_:

Novec 1230, alebo FX G-TEC FE36. Novec 1230 or FX G-TEC FE36

c) Pre vyrovnanie sa s viacerymi typmi horfavych | More than one type of fire extinguisher may be necessary to
komponentov méze byt potrebnych aj viac typov | cope with the different types of flammable components.
hasiacich pristrojov.

Musia tu byt aj dve vonkaSie rucky, ktoré sa daju ovlada¢ | There must also be two exterior handles which may be
hakom. operated from a distance by a hook.
Dalej tu musi byt aj vypinacie zariadenie ovladané | Furthermore, a means of triggering from the outside must be
zvonku kombinované s vypinaémi hlavného odpojovaca. combined with the general circuit breaker switches.
Rucné hasiace pristroje : Manual extinguishers:
Musia vyhovovat Clanku 7.3a mézu byt bud typu ABC, | They must comply with article 7.3 and can either be ABC type
alebo musia mat schvalent hasiacu latku taku, ktoré | extinguishers or have an extinguishing medium proven to not
preukazatelne nevytvara vodivu atmosféru a je v sulade | create a conductive atmosphere and in compliance with the
s nizSie uvedenymi poziadavkami : below list:
* Novec 1230 * Novec 1230
* FX G-TEC FE36 * FX G-TEC FE36

18.24 Mimoriadne opatrenia pri poziari pri nehode z | Emergency Measures on Electrical/Chemical

hladiska elektrického / chemického / likvidacie /
lie€enia

Mo6zu
" Bezpecnost pri

byt pouzité opatrenie uvedené v priucke
haseni a mimoriadne reakcie pri

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
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elektrickych a hybridnych elektrickych vozidlach". Vehicles” may be used.

ART.19 ZVLASTNE POZIADAVKY NA VOZIDLA POHANANE SPECIFIC REQUIREMENTS FOR HYDROGEN VEHICLES
VODIKOM

19.1 Vseobecna bezpecénost’ General safety
Pokym nie je v tychto predpisoch, alebo poziadavkach FIA Unless otherwise mentioned in the present regulations or
uvedené inak, musi uskladfovaci system stlateného requested by the FIA, the compressed hydrogen storage system
vodika byt certifikovany podra predpisov UNECE R134 and specific components must be certified according to UNECE
Cast |, alebo Castll. regulation R134 Part | and Il respectively.

Casti palivového systému musia vyhovovat Fuel system components must comply with the requirements of
medzinarodnym normam série ISO 12619. the international standard 1SO 12619 series.

FIA musi predlozena analyza nebezpecnosti vo vztahu k A hazard analysis in relation to hydrogen must be submitted to
vodiku. V tejto analyze sa méze pouzit FMEA (analyza the FIA. This analysis may use an FMEA (Failure Mode and
zlyhania a ucinkov), FMECA (analyza zlyhania a G¢inku), Effect Analysis), FMECA (Failure Mode and Effect Critical
FTA (analyza rozvetvenia zlyhania) alebo ind vhodna Analysis), FTA (Fault Tree Analysis), or another appropriate
metéda a musi sa stanovit potencialna jedina porucha method, and shall determine potential single hardware and
hardvéru a softvéru alebo podmienky, ktoré by mohli software failures or conditions which could form a hazard for
predstavovat nebezpecenstvo pre osoby v blizkosti persons in or around the vicinity of the vehicle.

vozidla alebo v jeho blizkosti.

Poziadavky uvedené v tychto predpisoch musia byt The requirements given in the present regulations shall be met
splnené v celom rozsahu environmentalnych a across the range of environmental and operational conditions for
prevadzkovych podmienok, na prevadzku ktorych je which the vehicle is designed to operate, as specified by the
vozidlo uréené, ako je Specifikované vyrobcom vozidla. vehicle manufacturer.

Komponenty systému vodikového paliva musia byt The components of the hydrogen fuel system shall be located,
umiestnené, instalované a chranené takym spdsobom, installed, and protected in such a way that no damage can be
aby vibracie vozidla za beznych prevadzkovych caused by vehicle vibrations under normal operational conditions
podmienok danych vyrobcom vozidla nespdsobili Ziadne as specified by the vehicle manufacturer-The FIA reserves the
poskodenie — FIA si vyhradzuje pravo pridat dalSie right to add further requirements as deemed necessary.
poziadavky, ktoré povazuje za potrebné.

19.2 Sposobilé vozidla Eligible vehicles
Tento predpis je platny pre vozidla pohanané vodikom, The present regulation is applicable to hydrogen-fuelled vehicles
vybavené palivovym ¢lankom (€lankami), alebo motorom equipped with fuel cell(s) or internal combustion engine(s).
(motormi) s vnutornym spalovanim

19.3 Systém uskladnenia stlaéeného vodika Compressed hydrogen storage systems
Uskladiiovaci system stlateného vodika musi byt The compressed hydrogen storage system must be certified
certifikovany podla predpisov  UNECE R134 Cast |. according to UNECE regulation R134 Part |. Additional
Dodatoéné poziadavky v tychto predpisoch sa tykaju requirements in the present document apply in relation with the
zvlastnych podmienok pouzitia special conditions of use.

19.3.1 Maximalny nominalny pracovny tlak (NWP) Maximum Nominal Working Pressure (NWP)

Nominalny pracovny tlak (NWP) nesmie presiahnut The nominal working pressure (NWP) must not exceed 70 MPa.
70MPa.

19.3.2 Mnozstvo stlaéeného plynného vodika (CGH2) Quantity of Compressed Gaseous Hydrogen (CGH2)
Hmotnost' stlateného vodika na jednu tlakovu nadobu The mass of compressed hydrogen per pressure container must
nesmie presiahnut 8 kg. not exceed 8 kg.

19.3.3 Stanovenie teplotného rozsahu v prevadzke Determination of temperature range in operation

Musi byt stanovena o€akavana pracovna teplota vo
vztahu k pouzitiu a predpisu dotankovania. Najvys$Sia
pracovna teplota nesmie presiahnut +85°C. Ak je
skusky pozadované v sulade s predpisom UNECE R134
sa musia opakovat az pokym sa nedosiahne oCakavany
teplotny extrém :

5.2.6 Cyklus extrémneho teplotného tlaku

5.3 Overovacia skuska o¢akavanej cestnej vykonnosti

(sekvenéné pneumatické skusky)
5.3.1 Dokazova tlakova skuska
5.3.2 Okolita a extrémne teplotna opakovacia skuska
tlakom
plynu (pneumaticka)
5.3.3 Skuska uniku / priepustnosti statického plynu pri
extrémnej teplote (pneumaticka)

5.3.4 Skuska zvySkoveho tlaku

5.3.5 Skuska zvyskovej pevnosti (hydraulicka)

The expected operating temperature in relation to the conditions
of use and the refuelling protocol must be determined. The
maximum operating temperature must not exceed +85°C. If the
determined lowest temperature is below -40°C, the following tests
to the UNECE regulation R134 must be repeated considering the
expected temperature extreme that may be reached:

5.2.6 Extreme temperature pressure cycling

5.3 Verification test for expected on-road
performance (sequential pneumatic tests)

531 Proof pressure test

5.3.2 Ambient and extreme temperature gas pressure
cycling test (pneumatic)

5.3.3 Extreme temperature static gas pressure
leak/permeation test (pneumatic)

5.34 Residual proof pressure test

5.35 Residual strength burst test (hydraulic)

6.1(c) (Annex 4, paragraph 1.3)
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6.1(c) (Priloha 4, paragraf 1.3) 6.2(c) (Annex 4, paragraph 2.3)
6.2(c) (Priloha 4, paragraf 2.3)
A report detailing the results must be submitted to the FIA for
validation.
Sprava s podrobnymi vysledkami musi byt predlozena na
FIA na overenie
19.3.4 Navrh a instalacia Design and Installation
Vyrobca vozidla musi akymikolvek prostriedkami The vehicle manufacturer must prove, by whatever means, that
preukazat, ze tlakova nadoba a suvisiace vysokotlakové the pressure container and the related high-pressure hydrogen
vodikové komponenty (NWP viac ako 3,0 MPa) components (NWP greater than 3.0 MPa) installed in the vehicle
instalované vo vozidle podla poziadaviek na instalaciu as per the installation requirements given in this regulation has
uvedenych v tomto predpise boli navrhnuté tak, Zze za been designed in such a way that, in normal conditions and when
normalnych podmienok a pri vystaveni extrémnym subjected to extreme conditions (i.e., crash or fire), the
podmienkam (t. j. narazu alebo poziaru) je zaru¢ena mechanical integrity of the pressure container and related
mechanicka integrita tlakovej nadoby a suvisiaceho equipment is guaranteed, neither the pressure container nor the
vybavenia, pri€om sa nemdze uvolnit, alebo byt zni€end fastening mechanism itself, nor any of the anchorage points or
ani tlakovda nadoba, ani samotny upeviiovaci other components can come loose or get damaged.
mechanizmus, ani ziadny z uchytnych bodov alebo inych Compressed hydrogen storage system(s) must be installed within
komponentov. a compartment (structure, as defined in Art. 19.5).
Systém(-y) skladovania stlateného vodika musi(-u) byt
namontovany(-€) v priestore (konStrukcii, ako je
definované v ¢lanku 19.5).
194 Vyhladavacie systémy Detection systems
V tlakovej nadobe musia byt namontovany snima¢ Temperature sensor(s) must be installed in the pressure
(snimace) teploty, aby sa zabranilo prekroceniu container to prevent the maximum temperature from being
maximalnej teploty poCas tankovania a aby sa zabranilo exceeded during refuelling operations and prevent the
klesnutiu pod minimalnu teplotu pri pouzivani. temperature from going below the minimum permissible
3 temperature during use.
Dalej musi byt v tlakovej nadobe (nadobach), alebo dalej Additionally, pressure sensor(s) must be mounted in the pressure
za uzatvaracim ventilom namontovany tlakovy snimac container(s), or directly downstream of the shut-off valve, to
(snimace), aby sa zaistila informacia o akomkolvek provide information on any abnormal pressure drops indicative of
mimoriadnom poklese tlaku, ktory by upozornil na unik z potential leak(s) from the pressure container(s) accessories
prisluSenstva (kontrolny ventil, TPRD a iné spojenia) (check valve, TPRD and other fittings), as well as for the
tlakovej nadoby (nadob), ako aj na zabezpecenie implementation of the refuelling protocol with a communication
naplnenia Udajov  dotankovania s komunikanym system.
systémom. Hydrogen gas leakage detectors must be installed and detect any
Detektory uniku plynného vodika musia byt namontované leak that could lead to the accumulation of a hazardous
a musia zistit akykolvek unik, ktory by mohol viest k concentration of hydrogen as per the table below:
nahromadeniu nebezpecnej koncentracie vodika, ako je to
uvedené v tabulke niZsie.
Hranica objemu v % Threshold % by volume
Zéna Zone
vystraha odpojenie Warning Shut down
Priestor pre posadku 0.3% 0.4 % Cockpit environment 0.3% 0.4%
Priestor (-y) Compressed
usk[adngma sy§temu 0.75 % 1% hydrogen storage 0.75 % 1%
stlateného vodika system
compartment(s)
Palivova nadrz / ICE 0.75 % 1% Fuel Cell / ICE 0.75 % 1%
Vypustng s’trarja 30 4% F_uel Cell Exhaust 30 4%
palivovej nadrze Line
Musia byt skuSané v sulade s Predpismi R134, Priloha 5, They must be tested in accordance with Regulation R134, Annex
paragraph 3, s dbrazom na vystrahu a odpojenie na 5, paragraph 3, considering the warning and shut-down
hranici, ako je to uvedené vysSie. thresholds as defined above.
19.5 Priestor (-y) systému uskladnenia stlaceného vodika Compressed hydrogen storage system compartment(s)

Kazdy systém skladovania stlaceného vodika musi byt
nainStalovany v priestore. Niekolko systémov na
skladovanie stlaeného vodika méze vyuzivat ten isty
priestor.

Konstrukcia priestoru musi byt neoddelitelnou sucastou
bunky prezitia, alebo bezpecnostnej klietky/priestorového
ramu v zavislosti od prislusSnej kategoérie vozidla. V pripade
bunky prezitia musia priestor a bunka prezitia tvorit’ suvislu
Struktaru vytvorenu v tom istom procese tvarovania.
Pristupovy poklop so skrutkami na spodnej strane je

Every compressed hydrogen storage system must be installed
within a compartment. Several compressed hydrogen storage
systems may share the same compartment.

The compartment structure must be an integral part of the
survival cell or the roll cage/spaceframe depending on the vehicle
category concerned. In the case of survival cell, the compartment
and the survival cell must form a continuous structure generated
in the same moulding process. A bolted access-hatch on the
bottom face may be possible, upon request to the FIA with all the
technical details.
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19.5.1

19.5.2

19.5.3

19.54

19.6

19.7

povoleny na zaklade ziadosti zaslanej FIA so vSetkymi
technickymi udajmi.

Funkcie priestoru(-ov) su viaceré:

- monitorovat a kontrolovanym spésobom odvetravat
uniky vodika;

- zabezpeCit dodato€nu Urovenn ochrany systému
skladovania stlaceného vodika v pripade vonkajSieho
narazu, najma do ventilovych systémov, alebo poziaru;

- zabezpecit Uroven ochrany jazdca a okolitych oséb v
pripade vybuchu vodika po uniku vo vnutri priestoru;

- zmiernit rizika pre priestor pre posadku

Odolnost’ voci poziaru

VSetky plochy priestoru (priestorov) musia byt z
ohriuodolného materialu (podfa normy UL94 V0)

Tesnenie

Priestor(-y) musi(-ia) byt utesnené a obklopovat’ tlakovu(-
€) nadobu(-y) okrem vetracich otvorov.

Plynotesnost sa musi kontrolovat pomocou vhodnej
metddy, ako su metddy sledovania plynu opisané v norme
EN 60068-2-17 (metéda Qm) alebo inou rovnocennou
metodou. Prietok plynu nesmie byt vySSi ako 1 Pa.cm”3/s.

Odyvetranie

Priestor(-y) musi(-ia) byt vybaveny(-é¢) ventilaénym
systémom a otvormi spojenymi s exteriérom, aby sa
zabranilo nahromadeniu zapalnej koncentracie vodika v
prevadzkovych podmienkach, ako aj pri vozidle
odstavenom (v garazi, na trati atd’.).

Ventilacia musi byt navrhnutd tak, aby koncentracia
vodika vo vzduchu v priestore nebola v Zziadnom okamihu
vySSia ako 1 % objemu pri zohfadneni akejkolvek
netesnosti systétmu CHSS s konStantnym objemovym
prietokom 118 NL/min.

Ochranny systém proti vybuchu plynu

Priestor(-y) moze(-u) byt volitelne  vybaveny(-é)
ochrannym systémom na odvzdusSnenie pri vybuchu plynu,
aby sa v pripade zlyhania ventilacie alebo vysokej miery
uniku bezpeéne odvadzal pretlak von.

V takom pripade musi byt oddelenie(-ia) navrhnuté tak,
aby vydrzalo pretlak, kym sa neotvori ochranny systém
proti vybuchu plynu.

Zariadenia v prostredi s nebezpec¢enstvom vybuchu

Elektricky vodivé kryty komponentov v moznych horfavych
oblastiach by mali byt ohrani¢ené elektrickym podvozkom,
aby sa zabranilo neudmyselnému vznieteniu vodikovych
vybojov.

Elektrické zariadenie musi byt navrhnuté a skonstruované
tak, aby sa zabranilo vzniku zdrojov vznietenia, a to aj v
pripade €asto sa vyskytujucich poruch (vratane otrasov a
vibracii) alebo o¢akavanej poruchy.

Casti zariadenia musia byt navrhnuté a skon$truované
tak, aby sa neprekrodili ich uvedené povrchové teploty, a
to ani v pripade rizik vyplyvajucich z abnormalnych situacii
predpokladanych vyrobcom, a aby nemohli byt zdrojom
elektrostatickych vybojov schopnych zapalit zmesi vodika
so vzduchom.

Zariadenia musia byt navrhnuté tak, aby otvorenie Casti
zariadenia, ktoré by mohli byt zdrojom vznietenia, bolo
mozné len za neaktivnych  podmienok alebo
prostrednictvom vhodnych blokovacich systémov. K
otvoreniu takychto Casti nesmie dbjst v podmienkach
pretekov pod vplyvom vibracii/zrychlenia ani v
podmienkach havarie.

Tato poziadavku spifiaju zariadenia navrhnuté a ski$ané
podla série IEC 60079 s EPL Gb pre skupinu IIC

Systém palivovych ¢lankov

Systém palivovych ¢lankov musi byt navrhnuty tak, aby sa
minimalizovalo riziko spojené s typickymi nebezpecnymi
situaciami suvisiacimi s technolégiou palivovych ¢lankov
(pozri napr. Prilohu A k IEC 62282-2-100), a musi sa
testovat na tieto nebezpeéné situacie pomocou

The functions of the compartment(s) are multi-fold:
- to monitor and ventilate hydrogen leaks in a controlled way;

to provide an extra level of protection to the compressed
hydrogen storage system in case of external impact, especially
to the valving systems, or fire;

to provide a level of protection for driver and surrounding
individuals in case of hydrogen explosion following a leak inside
the compartment;

to mitigate risks to the cockpit environment

Fire resistance

All faces of the compartment(s) must be made of a fire-resistant
material (according to the UL94 VO standard).

Sealing

The compartment(s) must be sealed and surround the pressure
container(s) except for ventilation openings.

The gas tightness should be checked by using a suitable method
such as tracing gas methods described in EN 60068-2-17
(method Qm) or any other equivalent method. The leak flowrate
should not be over 1 Pa.cm”3/s.

Ventilation

The compartment(s) must be equipped with ventilation system
and openings connected to the exterior to prevent the build-up of
an ignitable concentration of hydrogen in running conditions as
well as when the car is stationary (in the garage, on track, etc.).
The ventilation shall be designed to ensure that the hydrogen
concentration in the air within the compartment shall not be
greater at any time than 1% by volume when considering any leak
of the CHSS system with a constant volumetric flow rate of 118
NL/min.

Gas explosion venting protective system

The compartment(s) may optionally be equipped with gas
explosion venting protective system to evacuate the overpressure
safely to the outside in case of ventilation failure or of high leak
rate.

In this case, the compartment(s) must be designed to withstand
the overpressure until the gas explosion venting protective
system opens..

Equipment in potentially explosive atmospheres

Electrically conductive housings of components in possible
flammable areas should be bounded to the electric chassis to
prevent inadvertent ignition of hydrogen discharges.

Electrical Equipment must be so designed and constructed as to
prevent ignition sources arising, even in the event of frequently
occurring disturbances (including shocks and vibrations) or
expected malfunction.

Equipment parts must be so designed and constructed that their
stated surface temperatures are not exceeded, even in the case
of risks arising from abnormal situations anticipated by the
manufacturer and that they cannot be the source of electrostatic
discharges capable of igniting hydrogen mixtures with air.

Equipment must be so designed that the opening of equipment
parts which might be sources of ignition is possible only under
non-active conditions or via appropriate interlocking systems. The
opening of such parts must not occur in race conditions under the
effect of vibrations/acceleration nor in crash conditions.

Equipment designed and tested according to IEC 60079 series
with EPL Gb for group IIC meet this requirement.

Fuel cell system

The fuel cell system shall be designed to minimize the risk
associated with typical hazardous situations associated with the
fuel cell technology (see e.g., Annex A of IEC 62282-2-100) and
tested against these hazardous situations with adequate
recognised testing protocols (IEC 62282-2-100 although not
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19.8

19.9

19.9.1

19.9.2

primeranych uznanych skusobnych protokolov (ako
referencia sa moéze pouzit IEC 62282-2-100, hoci sa
nevztahuje na vozidlo, alebo GB/T 23645-2009
Testovacia metdéda energetického systému palivovych
¢lankov pre osobné vozidlo).

Systém palivovych ¢lankov musi byt navrhnuty tak, aby
odolaval $pecifickym pretekarskym podmienkam
(zrychlenie, vibracie)

Poziadavky na materialy

Materidly pouzité pri konstrukcii systému skladovania
stlaéeného vodika musia spifiat poZiadavky a prislusné
skusky podla medzinarodnej normy ISO 19881.

Vyber vhodného materiadlu pre vSetky komponenty, ktoré
prichadzaju do kontaktu s vodikom pri beznej prevadzke,
si vyzaduje zohladnenie nasledujucich skuto¢nosti:

- Kompatibilita s vodikom (t. j. krehkost atd".).

- Kompatibilita s prevadzkovym prostredim.

- odolnost’ voci kordzii.

Potencial vystavenia extrémnym teplotdam, Normy ako 1ISO
11114-4, ISO/TR 15916 a EN 10229 obsahuju uzitoc¢né
Specifikacie na vyber materidlov v kombinacii so
skusobnymi metodami definovanymi v sérii ISO 12619.

Ventily

Vodikovy palivovy systtm musi byt vybaveny
nasledujucimi ventilmi, ako je uvedené nizSie v tomto
dokumente.

Ventily a komponenty systému musia byt namontované
spravne a v sulade s poziadavkami stanovenymi v norme
ISO 21266-1:2018. Musia byt chranené pred moznym
poskodenim vyplyvajucim z beznej prevadzky vozidla
vratane beznej udrzby/opravy pocas pretekov a situacii pri
havarii. Pri bezpe¢nom umiestneni tychto komponentov sa
musia zohladnit technické poruchy, ludské chyby a
vonkajSie priciny.

Vyrobcovia vozidiel musia poskytndt dokumentaciu o
postupe montaze ventilov a ich prisluSenstva vo vozidle a
definovat presné pokyny na udrzbu, aby sa zabranilo
uniku vodika poCas beznej prevadzky alebo v pripade
havarie.

Automatické uzatvaracie ventily

Automatické uzatvaracie ventily musia byt certifikované
podra predpisu UNECE R134 Cast Il.

Automaticky(-€) uzatvaraci(-€¢) ventil(-y) musi(-ia) byt
zabezpeeny(-¢) proti poruche a musi(-ia) zabranit
prietoku zo systému skladovania stlateného vodika do
systému palivovych ¢lankov alebo ICE a musi(-u) byt
namontovany(-é) priamo na tlakovej nadobe alebo v nej.
VSetky uzatvaracie ventily sa musia uzavriet pocas
ktorejkolvek z tychto udalosti:

- Zistenie uniku vodika meranim koncentracie vodika v
priestore pre posadku vysSej, ako su stanovené prahové
hodnoty definované v ¢l. 19.4 tohto dokumentu.

- Zistenie uniku vodika prostrednictvom abnormalneho
poklesu tlaku.

- Porucha systému palivovych c¢lankov alebo ICE v
dosledku koncentracie vodika v okoli vyfukového potrubia
vys$ej, ako su stanovené hrani¢né hodnoty definované v
¢lanku 19.4. 19.4 tohto dokumentu.

- Naraz vozidla v akomkolvek smere nad nastavené
prahové hodnoty zrychlenia (prostrednictvom palubnych
akcelerometrov).

- Aktivacia nadzového vypnutia.

Spatmé ventily

Spatny(-é) ventil(-y) musi(-ia) byt certifikované podla
predpisu UNECE R134 ¢ast' II.

Spatny(-é) ventil(-y) musi(-ia) byt umiestneny(-é) pozdiz
plniaceho potrubia a musi(-ia zabranit spatnému toku z
tlakovej(-ych) nadoby(nadob) do plniaceho otvoru po
odpojeni plniaceho davkovaca.

Na zvySenie spolahlivosti je potrebné nainstalovat
minimalne dva spatné ventily v sérii, jeden v systéme
skladovania stlaeného vodika (pripojeny k tlakovej

applicable to vehicle can be used as a reference or GB/T 23645-
2009 Test method of fuel cell power system for passenger car).

The fuel cell system shall be designed to resist specific racing
conditions (acceleration, vibration).

Requirements regarding the materials

Materials used in the construction of the compressed hydrogen
storage system must comply with the requirements and
associated tests as per the international standard ISO 19881.

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 extreme temperature, Standards such
as I1SO 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

Valves

The hydrogen fuel system must be equipped with the following
valves, as outlined below in the present document.

Valves and system components must be mounted properly and in
accordance with the requirements set out in the ISO 21266-
1:2018 standard. They must be protected against possible
damages resulting from the normal operation of the car, including
usual maintenance/repairs during races, and crash situations.
Technical failure, human error and external causes must be taken
into consideration for the safe location of these components.

Vehicle manufacturers shall provide documentation of the
mounting procedure of the valves and their fittings within the
vehicle and define precise maintenance guidelines, to avoid any
hydrogen leak during normal operations or in case of a crash..

Automatic shut-off valves

Automatic shut-off valve(s) must be certified according to UNECE
regulation R134 Part II.

Automatic shut-off valve(s) must be fail-safe and prevent flow
from the compressed hydrogen storage system to the fuel cell
system or ICE 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 the
set thresholds as defined in Art. 19.4 of the present document.
Hydrogen leak detection through an abnormal pressure drop.

Disfunction of the fuel cell system or ICE resulting from
hydrogen concentration around the exhaust line greater than
the set thresholds as defined in Art. 19.4 of the present
document.

Impact of the vehicle in any direction above the set acceleration
threshold values (via on-board accelerometers).

Activation of the emergency shut-off.
Check valves

Check valve(s) must be certified according to UNECE regulation
R134 Part II.

Check valve(s) must be located along the refuelling line and
prevent back flow from the pressure container(s) 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 pressure container(s)) and the other one
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19.9.3

19.9.4

19.10
19.10.1

19.10.2

19.10.3

19.11

nadobe (tlakovym nadobam)) a druhy na plniacej(-ych)
nadobe (nadobach) (ako sa vyzaduje v predpise R134).
Oba spatné ventily musia poskytovat' u€inni ochranu proti
spatnému toku do plniaceho potrubia nezavisle od polohy
automatického uzatvaracieho ventilu.

Ventil prebytoéného prietoku

Vysokotlakové vedenie musi byt vybavené prepadovym
ventilom vo vnutri a volitelne vonku v kazdej nadrzi, alebo
funkéne ekvivalentnym systémom na regulaciu Gniku plynu
v pripade abnormalneho prietoku (pozri dodatok A - ISO
21266-1).

Manualny(-é) ventil(-y) valca

Kazdy systém skladovania stlateného vodika musi byt
vybaveny ruénym ventilom, ktory je k nemu pevne
pripojeny alebo zabudovany do hlavy valca. Musi byt
schopny oddelit obsah tlakovej nadoby od automatického
ventilu.

Systémy na vypustanie vodika

Tepelne aktivované zariadenie na uvolnenie tlaku
(TPRD)

Systém skladovania stlaceného vodika musi byt vybaveny
[1] TPRD na kazdy tlakovy zasobnik. TPRD musia byt
certifikované podla predpisu UNECE R134 ¢ast'Il.
TPRD(s) musia byt chranené pred vniknutim necistét a
vody a musia byt umiestnené €o najdalej od zdrojov
vznietenia vo vozidle.

Kazdy vacsi unik vyplyvajuci z nahodného otvorenia
TPRD sa musi zistit na zaklade poklesu tlaku nameraného
v tlakovej nadobe alebo vo vysokotlakovom potrubi.
Vystup odvzdusnovacieho(-ych) potrubia(-i) na vypustanie
plynného vodika z TPRD skladovacieho systému musi byt
chraneny uzaverom.

Odvzdusnovaci vyvod z TPRD(-ov) musi byt
umiestneny/usmerneny tak, aby obmedzil nasledky
(vzdialenost tepelného Ucinku) v pripade aktivacie a
umoznil bezpe€ny unik vodi¢a a bezpeCny zasah.
Konstrukcia a orientacia vyduchu(-ov) zavisi od prislusne;j
kategdrie vozidla.

Tlakovy poistny ventil (PRV) Dialkovo aktivovany
vypustaci systém
Bude uvedeny v nasledujucom vydani tychto predpisov

Ochrana proti pretlaku strednotlakové a

nizkotlakové systémy

pre

Vodikovy systém za regulatorom tlaku musi byt chraneny
proti pretlaku v désledku moznej poruchy regulatora tlaku.
Nastaveny tlak zariadenia na ochranu proti pretlaku musi
byt niz8i alebo rovny maximalnemu povolenému
pracovnému tlaku pre prislusnu ¢ast vodikového systému.

Systémy skladovania kvapalného vodika

Systém skladovania kvapalin méze byt povoleny po
predlozeni technickej dokumentéacie FIA.

Ak nie je v tychto predpisoch uvedené inak, alebo ak to
nepozaduje FIA, komponenty systému skladovania vodika
a ich prisluenstvo musia spifiat poZiadavky predpisu
UNECE GTR13, ako aj medzinarodnych noriem ISO
13985, (ISO 13984).

Vyrobca musi poskytnat technicku
obsahujucu dalej uvedené dokumenty:

- Definicia vozidla

- Definicia systému skladovania vodika

- Definicia palivového systému

- Analyzu rizik zohladrujucu Specifické podmienky
spojené s automobilovymi pretekmi

- Definicia planu validacie

- Schvalenie pouzivania systému skladovania kvapaliny
miestnymi organmi

dokumentaciu

at the fuelling receptacle(s) (as required in the R134). Both check
valves must offer an effective barrier to the backflow to the filling
line independently of the position of the automatic shut-off valve.

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 — ISO 21266-1).

Manual cylinder valve(s)

Each compressed hydrogen storage system must be equipped
with a manual valve rigidly attached to it or incorporated in the
cylinder head. It shall be able to isolate the pressure container
content from the automatic valve.

Hydrogen discharge systems

Thermally activated Pressure Relief Device (TPRD)

The compressed hydrogen storage system must be equipped
with [1] TPRD per pressure container. TPRD(s) must be certified
according to UNECE regulation R134 Part II.

TPRD(s) must be protected from dirt and water ingress and must
be located as far away as possible from sources of ignition in the
vehicle.

Any major leak resulting from the accidental opening of the TPRD
must be detected by the pressure drop measured within the
pressure container or in the high-pressure line.

The outlet of the vent line(s), for hydrogen gas discharge from
TPRD(s) of the storage system shall be protected by a cap.

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 concerned.

Pressure Relief Valve (PRV)Remotely activated discharge
system

To be completed in the next revision of the present draft
regulations

Over-pressure protection for the medium and low-pressure
systems

The hydrogen system downstream of a pressure regulator shall
be protected against overpressure due to the possible failure of
the pressure regulator. The set pressure of the overpressure
protection device shall be lower than or equal to the maximum
allowable working pressure for the appropriate section of the
hydrogen system..

Liquid hydrogen storage systems

A liquid storage system may be authorized upon presentation of a
technical dossier to the FIA.

Unless otherwise stated in these regulations or requested by the
FIA, the components of the hydrogen storage system and their
fittings must comply with the requirements of the UNECE GTR13
regulation as well as the international standards ISO 13985, (ISO
13984).

The manufacturer must provide a technical file including the
documents below:

- Definition of the car

- Definition of the hydrogen storage system

- Definition of the fueling system

- Risk analysis taking into account the specific conditions
linked to motor racing

- Definition of the validation plan

- Approval from local authorities for the use of a liquid
storage system
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19.12

19.13

19.131

19.13.2

a)

b)

FIA vykona analyzu technickej dokumentacie a posudi
relevantnost’ analyzy rizik a planované prostriedky na ich
zmiernenie.

Vyrobca bude musiet’ spinit’ aj poziadavky na skusky, ktoré
pozaduje FIA.

Systémy skladovania kryostlaceného vodika

Budu uvedené v nasledujicom vydani tychto predpisov

Osobitné ustanovenia pre dopiianie paliva

Pripojné zariadenia na dopifianie paliva musia byt v
sulade s medzinarodnou normou ISO 17268

Zasobnik(y) na palivo

Zasobnik(-y) na palivo sa nesmie(-U) montovat do
vonkajsich prvkov vozidla pohlcujucich energiu (napr. do
naraznika) a nesmie(-u) sa inStalovat na miesta, kde by sa
mohol hromadit vodikovy plyn a kde nie je dostatocné
vetranie. Zasobnik(-y) na palivo musi(-ia) byt chraneny(-é)
pred prachom a vodou. Musi sa udrziavat Cisté, aby sa
chranili nadvazujuce komponenty (napr. netesniaci spatny
ventil), a bez vody, aby sa zabranilo jej zamrznutiu pri
opatovnom plneni pri teplote -40 °C.

Plniace potrubie musi byt vybavené filtrom, aby sa
zabranilo prenikaniu ¢astic do systému skladovania vodika
a chranili sa nadvazujuce ventily a regulator tlaku.
Nadoba(-y) na plnenie musi(-ia) byt schopna(-é) odolat
zatazeniu minimalne 1 000 N v akomkolvek smere bez
toho, aby bola ovplyvnena jej plynotesnost (napr. v
pripade pretrhnutia plniacej hadice).

Protokol o tankovani

Cerpacia stanica musi spifiat poZiadavky normy 1SO
19880-1 a miestnych predpisov. Podla potreby musi byt
schvalena miestnymi organmi.

Stanica a vozidlo musia spifiat poZiadavky protokolu o
tankovani a) alebo b), ako je uvedené nizSie:

Standardny protokol:

Stanica musi pouzivat protokoly s komunikaciou
definované v SAE J2601 pre lahké Uzitkové vozidla alebo
SAE J2601-2 pre tazké uzitkové vozidla. Je potrebné
poznamenat, ze presné poziadavky v ramci SAEJ2601 su
spojené s maximalnou celkovou objemovou kapacitou
systému skladovania stlaceného vodika.

Vozidlo musi byt vybavené rozhranim na prenos udajov
podla SAE J2799, aby mohlo komunikovat s erpacou
stanicou. Pocas tankovania sa musi Cerpacej stanici
oznamovat teplota a tlak vo vnutri tlakovej nadoby (-ach),
ako aj akakolvek porucha vozidla..

Protokol na mieru, v tomto pripade:

- Pouzivajte protokol s obojsmernou komunikaciou
Specialne navrhnuty pre konkrétne vozidlo.

- Protokol musi byt schvaleny vyrobcom vozidla a
prislusnym nezavislym organom schvalenym FIA.

- Tankovanie vozidla, ktoré nebolo schvalené pre tento
$pecificky protokol, musi byt znemoznené technickymi
prostriedkami (priklady uvadza norma ISO 19880-1).

- Vyrobca vozidla a vyrobca Cerpacich stanic musia
preukazat, Ze novy protokol nevedie k Ziadnemu
poskodeniu nadrze, ktoré by mohlo viest k okamzitej alebo
oneskorenej nebezpecnej situacii. Ak rychlost narastu
tlaku prekro€i rychlost’ narastu tlaku, ktora bola pouzita pri
skuske cyklického narastu tlaku plynu (R134 4.1), skaska
cyklického narastu tlaku plynu sa musi vykonat s novou
rychlostou narastu tlaku. Pouziju sa rovnaké Kkritéria
Uspesnosti ako pri R134.

- Vyrobca ¢erpacej stanice musi priniest’ dokaz, Ze stanica
bola schvalena podla poziadaviek normy ISO 19880-1.

The FIA will analyse the technical dossier and assess the
relevance of the risk analysis and the planned means of
mitigations.

The manufacturer will also have to comply with the test
requirements as requested by the FIA.

Cryo-compressed hydrogen storage systems

To be completed in the next revision of the present draft
regulations

Specific provisions for refuelling

The refuelling connection devices must comply with
international standard 1SO 17268

the

Fuelling receptacle(s)

The fuelling receptacle(s) must not be mounted within the
external energy-absorbing elements of the vehicle (e.g. bumper)
and must not be installed in places where hydrogen gas could
accumulate and where ventilation is not sufficient. The fuelling
receptacle(s) must be protected from dust and water. It must be
kept clean to protect the downstream components (i.e., leaking
check valve) and free of water to avoid freezing when refiling at -
40°C.

The filling line shall be equipped with a filter to prevent
penetration of particles in the hydrogen storage system and
protect downstream valves and pressure regulator.

The fuelling receptacle(s) shall be able to withstand a minimum of
1000 N of loading in any direction without its gas tightness being
affected (e.g. in the case of a refuelling hose breakaway).

Fuelling protocol

The refueling station must be compliant with the requirements of
ISO 19880-1 and local regulations. It must be approved by local
authorities as applicable.

The station and vehicle must comply with the refueling protocol
requirements a) or b) as detailed below:

Standard protocol:

The station shall use the protocols with communication defined by
SAE J2601 for light duty vehicles or SAE J2601-2 for heavy duty
vehicles. It must be noted that the exact requirements within
SAEJ2601 are linked to a maximum total volumetric capacity of
the compressed hydrogen storage system.

The vehicle must be equipped with a data transmission interface
according to SAE J2799 to communicate with the fuelling station.
The temperature and pressure inside the pressure container(s)
must be communicated during refuelling to the fuelling station, as
well as any car malfunction.

Bespoke protocol, in which case:

e Use a protocol with two-way communication specifically
designed for a specific car.

e The protocol must be approved both by the car manufacturer

and by a competent independent body approved by FIA.

The fueling of a vehicle that has not been approved for this

specific protocol must be made impossible by technical means

(examples are provided by ISO 19880-1).

The car manufacturer and refueling station manufacturer must
demonstrate that the new protocol doesn’t lead to any damage
to the tank that could result to immediate or delayed hazardous
situation. If the pressure ramp rate exceeds the pressure ramp
rate that was applied in the gas pressure cycling test (R134 4.1)
The gas pressure cycling test must be applied with the new
pressure ramp rate. Same success criteria will be applied as
the R134.

The refueling station manufacturer must bring the
demonstration that the station has been validated according to
the requirements of ISO 19880-1.
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19.14

19.14.1

19.14.2

19.15

19.16

19.17

- Vyrobca vozidla aj vyrobca stanice musia preukazat, ze
komunikaéné rozhranie a protokol boli tiez validované
nezavislym organom.

V pripade, ze stanica prerusi tankovanie, nesmie byt
tankovanie mozné, kym sa neprekontroluje prisluSny
kontrolny zoznam.

Vozidlo musi byt vybavené systémom, ktory zabrani
nastartovaniu, kym je tankovacia tryska pripojend k
vozidlu.

Je zakazané mat zépalny zdroj vo vopred vymedzenom
okruhu tankovacej trysky. Vopred vymedzeny okruh musi
byt v sulade s platnymi predpismi a vo vztahu k predpisom
vyrobcu tankovacieho zariadenia.

Musia sa prijat opatrenia proti elektrostatickym vybojom
vozidla pri zasobniku. Najma:

Pred zacatim tankovania (alebo vypustania) musi byt
konektor vozidla a zariadenie na tankovanie (alebo
vypustanie) elektricky uzemnené.

Vsetky kovové Casti tankovacieho zariadenia, od spojky az
po hlavnu zdsobnu nadrz a jej stojan, musia byt tiez
elektricky uzemnené.

Kvalifikaéné skusky

Systém stlaceného plynného vodiku a jeho komponenty
sa musia samostatne, aj po instalacii do vozidla, podrobit
Specifickym skuSobnym podmienkam, ako sa uvadza v

samostatnom dokumente CGH2 Poziadavky na skusky
vozidiel.

Vibracéna skaska

Komponenty vodikového systému sa musia podrobit
vibragnej skuske reprezentujucej typické urovne vibracii
poCas pretekov. Ak nie je v poziadavkach na
bezpe€nostné skusky pre kazdu kategériu vozidla

uvedené inak, postup vibracnej skusky sa musi vykonat
podla noriem radu ISO 12619 a pripadne ISO 19882.

Odolnost TPRD(-ov) sa musi skusat na zaklade
Specifickych vibracii, ktoré sa typicky vyskytuji v
podmienkach pretekov a v podmienkach tazkej havarie
(bez poziaru).

Protipoziarna skuska

Poziarna skuska sa musi vykonat na systéme
skladovania stlaceného vodika podla predpisu R134,
Prilohy 3 a nasledujucich vysvetleni: bod 5.1, metéda 2
(najhorsi pripad lokalizovaného poziaru v oblasti, ktoru
schvali FIA) a bod 5.2.

Pri oboch skuSkach sa musia FIA oznamit tieto vysledky:
- Cas, ktory uplynul od zapalenia poziaru do zaciatku
odvetravania cez TPRD;

- maximalny tlak a €¢as uvolnenia, kym sa nedosiahne
tlak nizs$i ako 1 MPa.

Prevadzkové postupy

FIA musi stanovit prevadzkové postupy pre normalne a
nudzové podmienky a podla potreby ich preskimat.

Cistenie

Vo vozidle a mimo neho sa musia zvazit opatrenia na
bezpe¢né  precistenie  vodika  obsiahnutého v
nizkotlakovych rozvodoch LP (pod 0,45 MPa) a
strednotlakovych rozvodoch MP (do 3,0 MPa).

Bezpecnostné ukazovatele

Bezpecnostné ukazovatele upozornuju na nebezpecny
stav vozidla a su povinné pre vSetky triedy vozidiel.
Prenosy udajov s viditelnymi a zvukovymi signalmi musia
byt odolné, aby sa zabranilo akémukolvek zlyhaniu
jedného bodu zabezpecovacieho systému.

Tieto ukazovatele musia:

- byt viditelné pre jazdca, ked sedi na svojej sedacke s
nasadenym volantom a zapnutym a dotiahnutym
bezpecnostnym pasom.

e Both the car manufacturer and the station manufacturer must
demonstrate that the communication interface and protocol has
also been validated by an independent body.

In the event that the refuelling is interrupted by the station
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 a predefined
perimeter of the refuelling dispenser. The predefined perimeter
must comply with applicable regulations and in relation to the
prescriptions of the refuelling dispenser manufacturer.

Measures against electrostatic discharges of the vehicle at the
receptacle should be taken. In particular:

Before refueling (or draining) begins, the car connector and the
refueling (or draining) equipment must be connected electrically
grounded.

All metallic parts of the refueling installation, from the coupling to
the main supply tank and its rack must also be electrically
grounded.

Qualification tests

The compressed gaseous hydrogen system and system
components, both on their own and when installed in the vehicle
must be subjected to specific test conditions, as specified in
separate document CGH2 vehicles 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.

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).

Fire testing

Fire testing must be performed on the compressed hydrogen
storage system according to Regulation R134, Annex 3 and the
following clarifications: paragraph 5.1, Method 2 (worst-case
localised fire exposure area to be approved by the FIA) and
paragraph 5.2.

For both tests, the following results must be reported to the FIA:
- the elapsed time from ignition of the fire to the start of venting

through the TPRD(s);

- the maximum pressure and time of evacuation until a pressure
of less than 1 MPa is reached.

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.

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.

These indicators must:
- Be visible to the driver while in the driver's designated seating
position with the steering wheel fitted and seat belt fastened.
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- byt viditelné pre osoby, ktoré obklopuju/vyprostuju
vozidlo zvonku.

- Pouzivat vysoko spolahlivé zariadenie, napriklad LED
alebo podobné, a byt namontované tak, aby sa nedali
zamenit s dazdovymi alebo brzdovymi svetlami. Musia
byt vhodné pre oc€akavané svetelné podmienky;
napriklad musia byt viditelné za denného aj no¢ného
svetla.

- Spustenie, ked sa dosiahnu Udrovne koncentracie
definované v ¢l. 19.4 alebo existuje porucha detekéného
systému a systém blokovania zapalovania je v polohe
"Zapnuté" ("Run") alebo je aktivovany pohonny systém.
Musia zostat’ pod napatim najmenej 15 minuat po aktivacii
hlavného odpojovaca.

Akykolvek vacsi unik vyplyvajuci z nahodného otvorenia
TPRD, ktory sa zisti na zaklade poklesu tlaku
nameraného v tlakovej nadobe alebo na vysokotlakovom
potrubi, musi jazdcovi vyslat varovanie.

PrekroCenie ocakavaného teplotného rozsahu (¢€lanok
19.3.3) musi jazdcovi vyslat varovanie.

Indik&cia musi byt zabezpeena proti poruche, pricom sa
pouziju aspon dva nezavislé obvody, ktoré su vedené
tak, aby sa v pripade havarie pravdepodobne neposkodili
oba.

Oznacenie

Bude uvedené v nasledujicom vydani tychto predpisov

UPRAVY PLATNE OD 01.01.2025

UPRAVY PLATNE OD 01.01.2026

Be visible to personnel surrounding/rescuing the vehicle from
the outside.

Use a high reliability device, for example LED, or similar, and
be mounted in a way so as not to be confused with rain or
brake lights. They must be suitable for the expected lighting
conditions; for example, they must be visible under both
daylight and night-time driving conditions.

Trigger when concentration levels defined in Art. 19.4 are
reached or detection system malfunction exists and the
ignition locking system is in the "On" ("Run") position or the
propulsion system is activated. They must remain powered for
at least 15 minutes after the actuation of the general circuit
breaker.

Any major leak resulting from the accidental opening of the
TPRD must be detected by the pressure drop measured within
the pressure container or on the high-pressure line, a warning
must be sent to the driver.

When exceeding the expected temperature range (Art. 19.3.3),
a warning must be sent to the driver.

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.

Labelling

To be completed in the next revision of the present draft
regulations

MODIFICATIONS APPLICABLE ON 01.01.2025

MODIFICATIONS APPLICABLE ON 01.01.2026
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