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The global transition to sustainable transportation has accelerated at a breathtaking pace. By
2026, the deployment of Electric Vehicle (EV) charging infrastructure has become the
primary focus for commercial property developers, municipal planners, and electrical
contractors worldwide. However, this massive influx of high-power electrical equipment
brings a unique, highly dangerous, and often misunderstood electrical hazard: Smooth DC

Leakage Current.
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developery komercnich nemovitosti, méstské planovace a elektrikare po celém svéteé.
Tento masivni pfiliv vykonnych elektrickych zafizeni vSak pfinasi jedineCné, vysoce
nebezpecné a Casto nepochopené elektrické riziko: plynuly stejnosmérny unikovy
proud.

Traditional electrical distribution systems were designed to handle Alternating Current (AC).
Standard safety devices, which have protected homes and factories for decades, rely on the
oscillating nature of AC to detect faults. Electric vehicles, however, operate on Direct Current
(DC) battery architectures. During the charging process, AC from the grid is converted into
DC by an On-Board Charger (OBC) or within the charging pedestal itself. If an insulation
failure occurs during this conversion, raw DC current can leak back into the AC electrical

grid.

Tradi¢ni elektrické distribuéni systémy byly navrzeny tak, aby zvladly stfidavy proud (AC).
Standardni bezpecCnostni zafizeni, ktera po desetileti chrani domacnosti a tovarny,
spoléhaji na oscilujici povahu stfidavého proudu k detekci poruch. Elektricka vozidla vSak
pracuji na architekturach baterii stejnosmérného proudu (DC). BEhem nabijeni je stfidavy
proud ze sité pfeménovan na stejnosmeérny proud pomoci palubni nabijecky (OBC) nebo
pfimo v nabijecim podstavci. Pokud béhem této konverze dojde k selhani izolace, mize

se surovy stejnosmérny proud vracet zpét do stfidavé elektrické sité.

This creates a terrifying scenario: standard protective devices can be effectively "blinded" by
this DC leakage, rendering them entirely useless if a human receives a lethal AC electric
shock. To combat this, international safety bodies have mandated strict upgrades to Residual
Current Devices (RCDs). In this comprehensive B2B engineering guide, we will dissect the
critical technical differences between Type A and Type B RCDs, explain the physics of
magnetic core saturation, and ensure your EV infrastructure complies with the strictest 2026

safety standards.
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Clovék dostane smrtici elektricky Sok stfidavym proudem. Aby tomu zabranily,
mezinarodni bezpecnostni organy nafidily pfisné modernizace zafizeni s rezidualnim
proudem (RCD). V tomto komplexnim privodci B2B inzenyrstvim rozebereme zasadni
technické rozdily mezi RCD typu A a typu B, vysvétlime fyziku nasyceni magnetickych
jader a zajistime, Ze vase infrastruktura EV splfiuje nejpfisnéjsi bezpe€nostni normy roku
2026.

The Physics of Residual Current Detection

Fyzika detekce zbytkového proudu

To understand why EV charging requires specialized protection, we must first briefly review
how standard earth leakage protection works. A typical Residual Current Device relies on a

Zero-Sequence Current Transformer (ZCT) built around a highly sensitive magnetic core.

Abychom pochopili, pro€ nabijeni elektromobilll vyZzaduje specializovanou ochranu,
musime si nejprve struéné prohlédnout, jak funguje standardni ochrana proti unikim
zemnich sil. Typické zafizeni s rezidualnim proudem spoléha na transformator s nulovou

sekvenci proudu (ZCT) postaveny kolem vysoce citlivého magnetického jadra.

Under normal operating conditions, the alternating current flowing out through the Live
(Phase) wire is perfectly equal to the current returning through the Neutral wire. These
opposing currents create magnetic fields within the core that cancel each other out, resulting

in a net magnetic flux of zero.

Za normalnich provoznich podminek je stfidavy proud vytékajici fazovym vodiCem
dokonale stejny jako proud vracejici se pres nulovy vodi€. Tyto protichidné proudy
vytvareji v jadru magneticka pole, ktera se navzajem rusi, coz vede k nulovému

magnetickému toku.
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triggering a sensitive relay that physically trips the breaker and severs the power. This life-

saving action happens in milliseconds.

Pokud se Clovék dotkne zivého vodiCe, malé mnozstvi zbytkového proudu (zbytkového
proudu) unika jeho télem do zemé. Odchozi proud jiZ neni roven zpétnému proudu. Tato
nerovnovaha vytvari magneticky tok v jadru, ktery indukuje napéti v sekundarni civce a
spusti citlivé relé, jez fyzicky vypne jisti€ a pferusi napajeni. Tato zivot zachranujici akce

se odehraje béhem milisekund.

What is a Type A RCD?

Co je to RCD typu A?

The Type A RCD is currently the standard baseline requirement for modern residential and
general commercial electrical installations. It is a massive step up from the obsolete Type AC
(which is now banned in many countries because it only detects smooth, sinusoidal AC

faults).

RCD typu A je v soucasnosti standardnim zakladnim poZzadavkem pro moderni
rezidenéni a bézné komercni elektrické instalace. Je to obrovsky krok vpfed oproti
zastaralému typu AC (ktery je nyni v mnoha zemich zakazan, protoze detekuje pouze

hladké, sinusové poruchy AC).

A Type A RCD is engineered to detect:

RCD typu A je navrzen tak, aby detekoval:

e Standard alternating current (AC) earth faults.
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Type A RCD can accurately detect the pulsing imbalance and trip the circuit.

Pulzujici DC zemni poruchy. To je zasadni, protoZze moderni spotfebite — jako
pracky, indukéni varaky a LED osvétleni — pouzivaji jednoduché usmérriovace,
které presmeéruiji stfidavy proud na pulzujici stejnosmeérny proud. Pokud v téchto
soucastkach dojde k izolani zavadé, RCD typu A mlze pfesné detekovat pulzni

nerovnovahu a spustit obvod.

However, an EV charger is fundamentally more complex than a washing machine. EV
chargers utilize advanced three-phase rectifiers and high-frequency switching components
that generate Smooth DC (a flat, continuous current with very little ripple). This is where the

Type A RCD reaches its physical limits.

elektromobily vyuzivaji pokrocilé tfifazové usmérnovace a vysokofrekvencni spinaci
komponenty, které generuji plynuly stejnosmérny proud (plochy, nepretrzity proud s

velmi malym vinenim). Pravé zde dosahuje RCD typu A svych fyzickych limitu.

The "Blinding"” Effect: Why Type A Fails in EV
Charging

Efekt "oslepeni”: Pro¢ typ A selhava pri nabijeni
elektromobilu

If an Electric Vehicle suffers an internal fault and leaks more than 6mA (milliamps) of smooth
DC current back into the charging cable, it creates a fatal problem for a Type A RCD. This

phenomenon is known as Magnetic Core Saturation.
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problém pro RCD typu A. Tento jev je znamy jako nasyceni magnetickym jadrem.

When smooth DC flows through the magnetic core of a Type A RCD, it constantly
magnetizes the core in one direction. The core becomes "saturated," meaning it can no

longer respond to changes in magnetic fields.

KdyZ hladky stejnosmérny proud proudi magnetickym jadrem RCD typu A, neustale
magnetizuje jadro jednim smérem. Jadro se stava "nasycenym", coz znamena, Ze jiz

nemuze reagovat na zmény magnetickych poli.

The Lethal Consequence: If a Type A RCD is saturated by a smooth DC leakage of just
6mA from a car, and moments later a human touches a frayed AC wire and receives a lethal
50mA AC shock, the saturated RCD will not detect the AC fault. The breaker will not trip,
and the person could be electrocuted. The smooth DC has effectively "blinded" the safety

device.

Smirtici disledky: Pokud je RCD typu A nasycen hladkym stejnosmérnym Gnikem
pouhych 6mA z auta a o chvili pozdéji Clovék dotkne roztfepeného AC vodice a utrpi
smrtici Sok 50mA AC, nasyceny RCD poruchu AC nezaznamena. Jisti€ nevypne a
Clovék mlze byt zasazen elektrickym proudem. Hladky stejnosmérny proud efektivné

"oslepil" bezpecnostni zafizeni.

What is a Type B RCD?

Co je to RCD typu B?

The Type B RCD is the ultimate, uncompromising safeguard in modern electrical

engineering. It is specifically designed to handle complex, multi-frequency waveforms and

asmnnth NC fault clirrents that waiild instantlv catiirate lesser devices
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prubéhd a hladkych stejnosmérnych poruchovych proudu, které by okamzité nasycily

slabs$i zafizeni.

A Type B RCD utilizes a much more sophisticated internal architecture, often employing two
distinct detection circuits or advanced fluxgate magnetometer technology. It is capable of

detecting:

RCD typu B vyuziva mnohem sofistikovanégjsi vnitini architekturu, ¢asto vyuzivajici dva
odlisné detekéni obvody nebo pokrocilou technologii fluxgate magnetometru. Je schopna

detekovat:

Standard AC faults. Standardni poruchy stfidavého proudu.

Pulsating DC faults. Pulzujici DC poruchy.

High-frequency AC faults (up to 1000Hz), commonly generated by industrial variable
frequency drives (VFDs).

Vysokofrekvenéni stfidavé poruchy (az do 1000 Hz), bézné generované

prumyslovymi ménici s proménnou frekvenci (VFD).

Smooth DC earth fault currents. It will not become blinded, and it will safely trip the

circuit if the smooth DC leakage exceeds the safe threshold.

Hladké stejnosmérné proudy zemniho poruchy. Nebude oslepen a bezpecné

vypne obvod, pokud hladky stejnosmérny unik prekroCi bezpecny prah.

Because of this comprehensive detection capability, incorporating Type B RCD protectors into

the electrical infrastructure is the absolute standard for commercial EV charging hubs, heavy

industrial robotic assembly lines, and large-scale solar photovoltaic (PV) inverters.
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robotické montazni linky a velkokapacitni solarni fotovoltaické (PV) ménice.

Global Regulations: IEC 62955 and Wiring Rules
Globalni predpisy: IEC 62955 a pravidla pro

zapojeni

The global engineering community has recognized the severe danger of DC blinding. As of

2026, international standards, heavily influenced by the International Electrotechnical

Commission (IEC), mandate strict compliance for EV supply equipment (EVSE).

Globalni inzenyrska komunita si uvédomila vazné nebezpedi stejnosmérného oslepeni.

Od roku 2026 mezinarodni normy, silné ovlivnéné Mezinarodni elektrotechnickou komisi

(IEC), vyZaduji pfisné dodrzovani zafizeni pro dodavky elektromobilt (EVSE).

According to modern wiring regulations (such as BS 7671 in the UK, and evolving NEC
codes in the US), every individual AC connection point for an EV charger must be protected

against DC leakage. Electrical contractors generally have two compliant options:

Podle modernich pfedpist o elektroinstalaci (napfiklad BS 7671 ve Velké Britanii a
vyvijejicich se kodd NEC v USA) musi byt kazdy jednotlivy bod pfipojeni AC pro
nabijeCku pro elektromobil chranén proti uniku stejnosmérného proudu. Elektrikafi

obvykle nabizeji dvé moznosti splnéni pozadavku:

1. Install a dedicated Type B RCD in the distribution board for every single EV charging
circuit. This is the most robust and universally compliant method, guaranteeing total

protection regardless of the charger's brand.
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ochranu bez ohledu na znacku nabijecky.

2. Use a Type A RCD + 6mA RDC-DD: Some modern EV chargers have a built-in
Residual Direct Current Detecting Device (RDC-DD) conforming to IEC 62955. This
internal device monitors for smooth DC. If the DC leakage exceeds 6mA, it shuts off
the charger. Because the smooth DC is prevented from reaching the distribution board,

it is legally permissible to use a standard Type A RCD upstream.

Pouzijte RCD typu A + 6MA RDC-DD: Nékteré moderni nabijecky pro
elektromobily maji vestavéné zafizeni pro detekci zbytkového stejnosmérného
proudu (RDC-DD) v souladu s normou IEC 62955. Toto interni zafizeni monitoruje
plynuly stejnosmérny proud. Pokud DC-unik pfesahne 6mA, nabijeCka se vypne.
Protoze hladky DC neni schopen dosahnout distribu¢ni desky, je zakonné pfipustné

pouzit standardni RCD typu A upstream.

Engineering Best Practice: Relying on the internal safety mechanisms of third-party
chargers can be risky, especially in public areas prone to vandalism or extreme weather. For
maximum liability protection and operational safety, many Tier-1 infrastructure developers

simply mandate Type B RCDs at the panel level for all EV installations.

Nejlepsi postupy v inzenyrstvi: Spoléhat se na vnitini bezpecnostni mechanismy
tretich stran nabijeCek muze byt riskantni, zejména na vefejnych mistech nachylnych k
vandalismu nebo extrémnimu pocasi. Pro maximalni ochranu odpovédnosti a provozni
bezpeénost mnoho vyvojaru infrastruktury Tier-1 jednoduse vyzaduje pouziti RCD typu B

na urovni panell pro vdechny instalace elektromobild.

Building a Resilient EV Charging Infrastructure

Budovani odolné infrastruktury pro nabijeni

AIAII‘“AMAk:IIOI
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Vybér spravného RCD je jen jednou z Casti bezpelné instalace nabijeni elektromobill.
NabijeCka pro elektromobily je v podstaté nepretrzité, tézkeé elektrické zatizeni, které

klade obrovské tepelné a elektrické zatizeni na celou distribu¢ni sit.

Overcurrent Protection: An RCD (or RCCB) provides zero protection against short circuits.

Therefore, every charging circuit must be paired with highly reliable miniature circuit breakers

(McB). The MCB handles the extreme thermal loads of continuous vehicle charging and

instantly interrupts explosive short circuits.

Ochrana proti nadproudu: RCD (nebo RCCB) neposkytuje Zadnou ochranu proti
zkratiim. Proto musi byt kazdy nabijeci obvod sparovan s vysoce spolehlivymi

miniaturnimi jisti¢i (MCB). MCB zvlada extrémni tepelné zatiZeni pfi nepfetrzitém nabijeni

vozidel a okamzité pferusuje vybusné zkraty.

Environmental Shielding: EV chargers are inherently outdoor devices. Housing your
protective breakers and RCDs in standard indoor panels is a recipe for disaster. The

protective equipment must be housed in rugged, UV-resistant, and waterproof electrical

distribution boxes (IP65 or IP67 rated) to prevent moisture ingress, which is the leading

cause of nuisance tripping.

Ochrana zivotniho prostredi: NabijeCky pro elektromobily jsou pfirozené venkovni
zarizeni. Umisténi ochrannych jisti€u a RCD do standardnich vnitfnich rozvadécu je
recept na katastrofu. Ochranné pomucky musi byt umistény v odolnych, UV-odolnych a

vodotésnych elektrickych rozvodnych krabicich (s certifikaci IP65 nebo IP67), aby se

zabranilo pronikani vihkosti, ktera je hlavni pfi€inou ruSivych vypadku.

Surge Protection: Because EV chargers connect your expensive vehicles directly to the
utility grid, they are highly susceptible to lightning strikes and grid fluctuations. Integrating

automatic voltage protectors and Surge Protective Devices (SPDs) into the main charging

panel ensures that a sudden voltage spike does not destroy the vehicle's onboard battery

X S o
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automatickych napétovych chraniéu a pfepétovych ochrannych zafizeni (SPD) do hlavniho

nabijeciho panelu zajistuje, Ze nahly vykyv napéti neznici palubni systém spravy baterie.

Ensure Total Compliance with CHNT EV
Protection Solutions

Zajistit uplnou shodu s resenimi
ochrany EV CHNT

The rapid expansion of EV charging infrastructure presents massive revenue opportunities
for electrical contractors, but it also carries unprecedented safety liabilities. Specifying the
wrong type of earth leakage protection can result in devastating electrocutions, failed safety
inspections, and catastrophic equipment damage.

Rychla expanze infrastruktury nabijeni elektromobill pfedstavuje obrovské pfilezitosti k
prijmum pro elektroinstalatéry, ale zaroven nese bezprecedentni bezpecnostni rizika.
Nespravné urceni typu ochrany proti Uniku zemé muize vést k ni€ivym Urazim elektrickym

proudem, neuspésnym bezpeénostnim kontroldm a katastrofalnimu poskozeni zafizeni.

At CHNT, we are committed to engineering the future of safe mobility. Our globally certified

portfolio includes state-of-the-art Type B RCD protectors, specifically designed to withstand

the complex DC leakage currents generated by high-speed EV chargers and solar inverters.
By detecting smooth DC faults instantly, we guarantee that your safety infrastructure is never
"blinded."
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odolaly slozitym stejnosmérnym proudim generovanym vysokofrekvenénimi nabijeCkami
EV a solarnimi ménici. Okamzitym odhalenim plynulych DC poruch zaru€ujeme, Ze vase

bezpec&nostni infrastruktura nikdy nebude "oslepena".

For large-scale commercial charging hubs, building a robust backbone is essential. Pair your

advanced RCDs with our heavy-duty industrial circuit breakers to handle continuous thermal

loads, and house them securely in our meticulously engineered EV charging distribution

panels. Furthermore, for maintenance teams servicing these high-voltage outdoor stations,

utilizing our heavy-duty portable RCDs ensures localized, fail-safe protection during

diagnostics.

Pro rozsahla komercni nabijeci centra je nezbytné vybudovat robustni patef. Spojte své

pokrocilé RCD s nasimi robustnimi primyslovymi jisti¢i pro zvladani nepfetrzitych

tepelnych zatézi a bezpecné je umistéte do nasich peclivé navrzenych rozvodnych paneli

pro nabijeni elektromobilti. Navic pro udrzbarské tymy servisujici tyto vysokonapétove

venkovni stanice zajiStuje vyuZziti naSich robustnich prenosnych RCD lokalni, spolehlivou

ochranu béhem diagnostiky.

Do not compromise on the safety of your EV infrastructure. Partner with CHNT for

uncompromising compliance, superior technology, and total peace of mind.

Nedélejte kompromisy v oblasti bezpecnosti své infrastruktury EV. Spolupracujte s CHNT

pro nekompromisni dodrzovani pfedpisu, SpiCkové technologie a naprosty klid na dusi.

Contact Our Electrical Engineering Team Today

Kontaktujte nas tym elektrotechniky jesté dnes

Frequently Asked Questions (FAQ)
< S’ O
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Can | use a Type AC RCD for an EV charger?

Mohu pouzit typ AC RCD jako nabije¢ku pro elektromobil?

Absolutely not. Type AC RCDs only detect standard sinusoidal alternating current. They are
completely blind to pulsating DC and smooth DC leakage currents. Using a Type AC RCD for
an EV charger is highly dangerous and explicitly banned by modern international electrical

codes.

Rozhodné ne. Typy AC RCD detekuji pouze standardni sinusovy stfidavy proud. Jsou
zcela slepi vUuci pulzujicim stejnosmérnym a hladkym stejnosmérnym prouddm uniku.
Pouzivani RCD typu AC pro nabijeCku EV je velmi nebezpeéné a vyslovné zakazano

modernimi mezinarodnimi elektrickymi pfedpisy.

If my EV charger has built-in DC protection, do | still need a Type
B RCD in the panel?

Pokud ma moje nabije€ka pro elektromobil vestavénou DC

ochranu, potirebuji stale RCD typu B v rozvadégi?

If the EV charger has a certified, built-in 6mA DC fault detection device (RDC-DD compliant
with IEC 62955), you are legally permitted to install a standard Type A RCD in the
distribution panel. The internal device prevents the smooth DC from blinding the Type A
RCD. However, if the charger lacks this internal feature, a Type B RCD at the panel is strictly

required.
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standardni RCD typu A do distribuéniho rozvadéce. Vnitini zafizeni zabranuje hladkému

stejnosmérnému proudu, aby oslepil RCD typu A. Pokud vSak nabijecka tuto vnitini

funkci nema, je na rozvadécdi pfisné vyzadovan RCD typu B.

Are Type B RCDs much more expensive than Type A?

Jsou RCD typu B mnohem drazsi nez typ A?

Yes. Because Type B RCDs utilize highly advanced magnetic cores and complex secondary
electronic detection circuits to sense smooth DC, they are significantly more expensive to
manufacture. However, in the context of commercial EV installations, this cost is a negligible

insurance policy against fatal liability and failed compliance inspections.

Ano. Protoze RCD typu B vyuzivaji vysoce pokrocila magneticka jadra a slozité
sekundarni elektronické detekCni obvody pro detekci hladkého stejnosmérného proudu,
jsou vyrazné draz$i na vyrobu. V kontextu komer&nich instalaci elektromobill je vSak tato
cena zanedbatelnou pojistkou proti smrtelné odpovédnosti a neuspésSnym kontrolam

dodrzovani predpisu.

Do | need a separate circuit breaker if | install a Type B RCD?

Potrebuji samostatny jisti€, pokud instaluji RCD typu B?

Yes. An RCD (or RCCB) only detects earth leakage; it does not protect against short circuits
or thermal overloads. You must install a properly sized MCB (Miniature Circuit Breaker) in
series with the RCD. Alternatively, you can purchase a Type B RCBO, which combines both

earth leakage and short-circuit protection into a single device.

147217 08.05.2026 0:44


tel:+86 86 13905874202
skype:jack_yuanky?chat
https://api.whatsapp.com/send?phone=8613905874202
tel:+86 86 13905874202
tel:+86 86 13905874202
tel:+86 86 13905874202
tel:+86 86 13905874202
tel:+86 86 13905874202
tel:+86 86 13905874202
skype:jack_yuanky?chat
skype:jack_yuanky?chat
skype:jack_yuanky?chat
skype:jack_yuanky?chat
skype:jack_yuanky?chat
skype:jack_yuanky?chat
https://api.whatsapp.com/send?phone=8613905874202
https://api.whatsapp.com/send?phone=8613905874202
https://api.whatsapp.com/send?phone=8613905874202
https://api.whatsapp.com/send?phone=8613905874202
https://api.whatsapp.com/send?phone=8613905874202
https://api.whatsapp.com/send?phone=8613905874202

Typ A vs. typ B RCD: Kompletni priivodce pro nabijeni elektromobil... https://www.chnt.com/type-a-vs-type-b-rcd-ev-charging-station-guide...

YUANKY

= Menu Q @ language
RCD. Alternativné si mizete zakoupit RCBO typu B, které kombinuje ochranu proti uniku

zemniho praniku a ochranu proti zkratu do jednoho zafizeni.

Can a Type B RCD be used for applications other than EV

charging?

Lze typ B RCD pouzit i pro jiné uéely nez nabijeni

elektromobil(?

Yes. Type B RCDs are the ultimate protection device and are backward-compatible. They are
highly recommended (and often mandated) for three-phase solar photovoltaic (PV) inverters,
medical MRI machines, industrial CNC routers, and elevators—any equipment utilizing high-

frequency rectifiers or massive variable speed drives.

Ano. RCD typu B jsou ultimatnim ochrannym zafizenim a jsou zpétné kompatibilni. Jsou
vysoce doporucovany (a ¢asto povinné) pro tfifazové solarni fotovoltaické (PV) ménice,
Iékarské MRI pfistroje, praimyslové CNC frézky a vytahy — jakékoli zafizeni vyuzivajici

vysokofrekvencni usmérfiovace nebo masivni pohony s proménnou rychlosti.

Next : RCBO vs. RCCB: Which ...
Dale: RCBO vs. RCCB: Které...

LATEST NEWS NEJNOVEJSI ZPRAVY
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\

Type A vs. Type B RCDs: The Complete Guide for EV Charging Stations

Typ A vs. typ B RCD: Kompletni priivodce nabijecimi stanicemi pro elektromobily

RCBO vs. RCCB: Which Residual Current Device is Right for Your Project?

RCBO vs. RCCB: Které zafizeni na zbytkovy proud je pro vas projekt vhodné?

Get in touch Kontaktujte nas

Name

*Email
Company Name
Tel

*Message
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\Nnnild v like tn Geat Samnlee From YITANKY?
Chtéli byste ziskat vzorky od YUANKY?

We are very happy to provide our samples to customers for testing and debugging. Please

send a messaae to us now.
Jsme velmi radi. ze mizeme zakaznikim poskytnout nase vzorky k testovani a ladéni.

Prosim, poSlete nam zpravu hned ted.

Sampe Request Zadost o pomoc 4

Send a Message

YUANKY

L +86-13587785922 / +86-13867772599 / +86-13905874202
86-13587785922 / +86-13867772599 / +86-13905874202

¥ jack@yuanky.com

@ YUANKY industry zone, No.298,Weft19, Yueqing,Zhejiang 325600 PRChina
YUANKY primyslova zéna, €. 298, Weft19, Yueqing, Zhejiang 325600 PRChina
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