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Elektrikte koruma iki ana konu tizerinden
yapilmaktadir: Temel Koruma ve Ariza Korumasi.
TT ve TN sistem kullanip “Besleme kaynaginin
otomatik olarak devre harici olmasi” koruma
yolunun secilmesi durumunda “Temel Koruma
(dogrudan temasi engelleme)” ve “Ariza korumasi
(dolayl temasa karsi 6nlem)” yaninda ayrica
“Ilave Korumanin” 30 mA RCD ile yapilmasi bir
standart zorunlulugudur.

Son dénemde yasanan tartismalardan bir tanesi de, TS EN 81-
20 standardinda dillendirilen “asansoriin elektrik konusunda ana
elektrik standartlarina tabi olmasi gerekliligi” dir. Ger¢i asansor
standartlarinin bir ana standart olmadigi, ana standart olarak
bltin makinalarda oldugu gibi A tipi standartlara tabi oldugu
bilinen bir olaydir. Asansor esas yonetmelik olarak “Makine Em-
niyeti Yonetmeligine”ve ana standart olarak da“TS EN ISO 12100
Makinelerde Glivenlik” ve “TS EN 60204-1 - Makinelerde gliven-
lik - Makinelerin elektrik donanimi -bolim 1: Genel kurallar”
standardina tabi olup ayrica elektrik konusunda da harmonize
standartlar olan “TS HD 60364-1 Alcak gerilim elektrik tesisleri,
genel karakteristiklerin degerlendirilmesi ve tarifler;, “TS HD
60364-4-41 - Alcak gerilim elektrik tesisleri - bolim 4 - 41:GuU-
venlik icin koruma - Elektrik carpmasina karsi koruma;”, “TS EN
61140 - Elektrik carpmasina karsi koruma - tesisat ve donanim
icin ortak ozellikler” ve Ulusal Elektrik Yonetmeliklerine tabidir.
(Kuvvetli Akim Tesisleri Yonetmeligi, Topraklama Yonetmeligi).

Aslinda buraya TS EN 81-20'de gecen daha bircok standart
ve yonetmelik yazilabilir ama esas bilinmesi gereken, Asansor
Standardi tek basina bir Grin riski belirlememektedir, genel mu-
hendislik kurallarina bagh kalinmasi sartiyla, asansore iliskin 6zel
riskleri tanimlamakta, genel makine ve elektrik risklerinin diger
standartlarda belirtildigi haliyle bilindigi ve uygulandigini kabul
etmektedir. Diger ana standartlar ile ¢elisen bir 6neri s6z konu-
su olamaz ve asansor standartlari aciktir ki genel bilgiyle celisen
bir uygulama da dneremez. Burada 6nce lzerinde ¢ok tartisilan
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Asansor Standardi ve
Elektrik Carpmasina Karsi Koruma

Electrical protection is done via two main topics:
Basic protection and fault protection. When

TT and TN systems are used and activated
automatically by an outside supply source, the
protective method is preferred. Basic protection
(blocking direct contact) and fault protection
(protection against indirect contact), as well as an
additional protection made with 30 mA RCD, are
standard requirements.

One of the points made recently is that elevators should be
subject to the electrical standards mentioned in TS EN 81-20.
However, it is known that elevator standards are not involved in
the main standards and that they are subject to the A-type stan-
dards as a main standard, like all machines. Elevators are subject
to machine security regulations and to TS EN ISO 12100 (security
in machines) and TS EN 60204-1 (safety in machines).

As a main standard, they have Electric Equipment of Machi-
nes, Part 1, General Rules. In terms of electricity, they are also
subject to the harmonized standards of TS HD 60364-1 (low-
voltage power plants, evaluation and definitions of the general
characteristics); TS HD 60364-4-41 (low-voltage power plants,
part 4-41: protection for safety/protection against electric shock;
TS EN 61140 (protection against electric shock: common featu-
res for installation of equipment) and international electric regu-
lations (heavy current plant regulations, earthing regulations).

Actually, many other standards and regulations referred to
in TS EN 81-20 can be mentioned here. What is known is that
the elevator standard alone does not establish a product risk,
but simply defines the special risks related to the elevator, provi-
ded that general engineering rules are adhered to and acknow-
ledging that the general machine and electric risks are known
and implemented as set out in other standards. No suggestion
that contradicts the other main standards can be in question. It
is also obvious that the elevator standards cannot propose an
implementation contrary to general knowledge.



ve kafa karisikligi olusan bir konuda agiklama yapmak istiyorum.
Elektrikte koruma iki ana konu tzerinden yapilmaktadir. Bunlar-
dan bir tanesi “Temel Koruma” digeri ise “Ariza korumasi“dir. TS
HD 60364-4-41 standardinin 410 Giris béliminde bu ayrim su
sekilde yapilmaktadir.

“... HD 384.4.41 S2:1996 baskisinda:

—Normal sartlar altinda koruma (burada temel koruma olarak
belirtilmistir) dogrudan temasa karsi koruma ve

— Aniza sartlar altindaki koruma (burada ariza koruma olarak
belirtilmistir) dolayl temasa karsi koruma, olarak belirtilmisti.”

TS EN 60204-1 standardinda da dolayli temas sdyle tanimlan-
mistir.

“3.27 Dolayh temas Kisilerin veya canli hayvanlarin, ariza du-
rumlarinda gerilimli hale gelen aciktaki iletken bélimlerle tema-
si”

Temel Koruma, yani normal sartlar altinda koruma (dogru-
dan temas’t engelleme) elektrik tesisatinin enerjili bolimleri ile
dogrudan bir temasin olmamasi icin gerekli sartlari belirler. Bu
sartlar “TS HD 60364-4-41" standardinda Ek A ve 6zel durumlar
icin EK B ve C'de belirtilmistir. Bu eklerde, cihazlarin izolasyonu,
miisaade edilen acikliklar, gerekli bariyerler, IP kodlamasi, acilin-
ca elektrigi kesen kapaklar ve getirilen diger dnlemler ile canh
u¢ dedigimiz enerjili bolgelere ulasim ve temas engellenmis du-
rumdadir. Bu sartlarin yerine getirilmesi durumunda dogrudan
bir temasin artik olmayacag varsayilir. Yani Temel Koruma (dog-
rudan temas) normal sartlarda temasin olmamasi icin sistemin
karsilamasi gereken sartlari tanimlar ve alinmasi gereken bir
onlemler paketidir, bir ariza durumunu belirtmez. Standartta bu
madde 411.2'de belirtilmistir.

“411.2 Temel koruma icin 6zellikler (dogrudan
temasa karsi koruma):

Butln elektriksel techizat Ek A'da veya uygun oldugu durum-
da Ek B'de agiklanan temel koruma (dogrudan temasa karsi ko-
ruma) icin olan hiikkiimlerden birisine uygun olmahdir”.

Ek B de uygulanan yéntemler icin standart ayrica bir tanimla-
ma getirmektedir.

“410.3.5 Ornek olarak engellerin kullanilmasi ve erisimin di-
sina yerlestirilmesi gibi Ek B'de belirtilen koruyucu tedbirler sa-
dece,

—Tecriibeli veya egitimli kisilerin veya

— Tecrlbeli veya egitimli kisilerin gézetimi altindaki kisilerin,
erisebildigi tesislerde kullanilmahdir.”

Her zaman kapicilarin veya 6zel olarak acil kurtarma egitimi
verdigimiz kisilerin basinda olamayacagimiz icin, panolarimi-
zin ve makine dairesinin ¢ok da korunakli yerler
olmamasindan, Ek B de bahsedilen korumalar
genel olarak asansor sistemlerinde kullaniima-

I would like to explain an issue which is discussed in Turkey a
lot and causes quite a bit of confusion. Protection in electricity
covers two fields. One is basic protection and the other is pro-
tection against failure. In the introductory part of TS HD 60364-
4-41, the following distinctions are made:

In the 1996 edition of HD 384.4.41 S2, there is protection:

- Under normal conditions (specified as basic protection he-
rein)

- Against direct contact

« Under failure conditions (specified as protection against fa-
ilure herein) and,

+ Against indirect contact

InTS EN 60204-1, indirect contact is defined as

“the contact of persons or livestock with the bare conductive
parts that become live in case of failure.

Basic protection, that is, protection under normal conditions
(blocking direct contact) sets out the requirements not to have
direct contact with the live parts of an electric installation. The-
se requirements are set out in annex A and, for special cases, in
annex B and Cin TS HD 60364-4-41. In these annexes, with the
isolation of devices, the allowed openings, necessary barriers, IP
coding, covers that cut the electricity when being switched on
and other measures taken, access and contact to the energized
parts which are called live ends are blocked. In the instance the-
se requirements are fulfilled, it is assumed that there will no lon-
ger be any direct contact. It means that basic protection (direct
contact) defines the requirements that the system has to meet
for non contact under normal conditions and is a packet of me-
asures to be taken, and does not determine any case of failure.

In 411.2 of the standard, this characteristic of basic
protection (protection against direct contact) is
provided:

All electrical accessories must be in accordance with one of
the provisions regarding the basic protection (protection aga-
inst direct contact) described in annex A or, when suitable, in
annex B.

In 410.3.5 of the standard, a definition for the methods appli-
ed in annex B is provided. Protective measures set out in annex
B, for example, the use of barriers and placement out of the ac-
cessible areas should be used only in plants accessible by expe-
rienced or trained persons or persons who are under the super-
vision of experienced or trained professionals.

As we will not be able to lead the doormen or the persons to

whom we privately give emergency rescue trainings and as our >

Temel Koruma, yani normal sartlar
altinda koruma (dogrudan temas’
engelleme) elektrik tesisatinin
enerjili boliimleri ile dogrudan

bir temasin olmamasi icin gerekli
sartlari belirler.

malidir. Demek ki “Dogrudan Temas” veya “Temel
Koruma” bir ariza durumu olmayip, sistemin ya-
pisal durumunu tanimlar, elektrigin tehlike arz
ettigi butln sartlarda enerjili kisimlara temas en-
gellenmis olmalidir. Bahsedilen durumda koru-
ma fiziki sekilde saglanmaktadir. Bu konuda ana
standart olan EN 61140 standardi bu durumu
sOyle tanimlamaktadir:

“EN 61140'a gore elektrik carpmasina karsi
korumanin temel kurali, ne normal sartlar altinda
ne de tek bir ariza sartlarinda tehlikeli enerjili bo-
[Gimler erisilebilir olmamali ve erisilebilir iletken
bolimler tehlikeli olacak sekilde enerjili olmama-
hdir” Bu temel korumanin genel mantigidir. >

1=

Basic protection, that is, protection
under normal conditions (blocking direct
contact) sets out the requirements not to
have direct contact with the live parts of
an electric installation.
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Protective measures implemented in a plant
should take into account the selection and
assembly of the equipment.

Ariza koruma ise aldigimiz bitiin Temel Koruma sartlarina
ragmen herhangi bir ariza olmasi, tesisattaki bir yanls, cihazlarin
kinlmasi veya izolasyonun bozulmasi durumunda ortaya cikabi-
lecek enerjili bélimlere istenmeden olusacak dolayh bir tema-
sa karsi alinmasi gereken onlemleri tanimlar. EN 61140 Madde
4.2'ye gore, normal sartlar altinda koruma temel koruyucu hi-
kiimler ile ve tek bir ariza altindaki sartlarda ise ariza koruyucu
hukiimler tarafindan saglanir. Alternatif olarak, elektrik carpma-
sina karsi koruma, normal sartlar altinda ve tek bir ariza sartla-
ri altinda koruma saglayan gelistirilmis bir koruyucu hikiim ile
saglanir. Koruyucu olarak kabul edilen tedbirler “TS HD 60364-4-
41" standardinda s0yle tanimlanmistir.

“410.3.3 Bir tesisin her bir boliimiinde harici etki
sartlar1 g6z oniine alinarak bir veya daha fazla
koruyucu tedbir uygulanmalidir.

Genellikle asagidaki koruyucu tedbirlere izin verilir:

— Besleme kaynaginin otomatik olarak devre harici olmasi
(Madde 411)

— Cift veya takviyeli yalitim (Madde 412)

— Akim kullanan techizatin bir elemaninin besleme kaynagi
icin elektriksel ayirma (Madde 413)

— Cok dusuk gerilim (SELV ve PELV) (Madde 414).

Bir tesiste uygulanan koruyucu tedbirler techizatin secimini
ve montajini dikkate almalidir.”

Standardin tanimi oldukca acik bir sekilde verilmistir. Koruma
siniflarindan birisi kullanilmalidir veya ayni glivenligi saglayacak
diger sartlardan birisi uygulanmalidir ama “yarisini yaptik diger
yarisini uygulayamiyoruz” gibi bir yaklasim séz konusu olamaz.
Makine dairesi tavan yliksekliginin bes santim alcak olmasi veya
guvenlik boslugunun tam olcileri vermemesi durumunda onca
risk analizi yapip ilave 6nlem alinmasini gerektiren bir sistemde,
elektrik korumasini tam yapamadik demek tabi ki miimkiin de-
gildir. Tavan bes santim alcak oldugu icin kimse 6lmez ama izo-
lasyonu veya gerekli korumasi yapilmamis her devre, 6ldirtici
bir tehlikedir. Hem de gerekge olarak gosterilen yetismis perso-
nel icin bile. Eger beni yetismis ve dikkatli davranan bir personel
olarak kabul ederseniz, gdzden kacan bir kablo siyrigi veya ucu
klemensin disinda kalmis bir incecik kablo teli yiziinden defa-
larca carpildigimi soyleyebilirim. O gozle goriilemeyen incecik
kablo telinin 5 Amper tasima kapasitesi oldugunu, eskiden tane-
sini 5 A sigorta olarak kullandigimizi, benim icinse 0,1 Amperin
bile kaldirabilecegimden cok fazla bir akim oldugunu soyleme-
ye gerek yok saniyorum. Ustelik dikkat cekmek istedigim konu
asansor kayiplarimizin blyik cogunlugunu yetismis personelde
veriyor olmamizdir. Cirak kayiplari cok daha azdir. »
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Bir tesiste uygulanan koruyucu
tedbirler techizatin secimini ve
montajini dikkate almalidir.
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boards and engine rooms are not well-protected
places, the protection mentioned in annex B sho-
uld not be used for protection of elevators in ge-
neral. Therefore, “direct contact” or “basic protec-
tion” does not define a case of failure but rather,
the structural status of the system. Contact with
energized parts should have been blocked under
all conditions in which electricity poses a dan-
ger. In the case mentioned, protection should be
ensured physically. EN 61140, which is the main
standard, defines this protection as follows:

“The basic rule of protection against electric
shock is that the dangerous, energized parts sho-
uld not be accessible and the accessible, conduc-
tive parts should not be energized so as to give
rise to a danger under neither normal conditions
nor a single failure condition.”

This is the general logic of basic protection. Protection aga-
inst failure defines the measures to be taken for any uninten-
tional, indirect contact to the energized parts that may arise
in case of any failure, a fault in installation, broken devices or
impairment of isolation in spite of all protection requirements
fulfilled. According to article 4.2 of EN 61140, protection under
normal conditions is ensured with basic protective provisions
and under conditions of a single failure, with the provisions of
protection against failure.

Alternatively, protection against electric shock is ensured
based on an improved protective provision under normal con-
ditions and under a single condition of failure. The measures
considered to be protective are defined in TS HD 60364-4-41 as
follows.

“410.3.3: One or more protective measures should be
implemented at every section of a plant considering
the external conditions.”

Generally, the following protective measures are allowed:

- Automatic deactivation of the power supply (article 411)

« Double or reinforced insulation (article 412)

- Electrical separation of an element of the equipment using
current for power supply (article 413)

«Very low voltage (SELV and PELV) (article 414).

Protective measures implemented in a plant should take into
account the selection and assembly of the equipment.

The definition of the standard is given quite clearly. One of
the protection classes or one of the other requirements to en-
sure the same security should be used, and there should never
be an approach like, “We did half of it and cannot apply the ot-
her half” It is not possible to say that we could not provide the
electric protection completely in a system that requires many
risk analyses to be performed and additional measures to be ta-
ken in case that the ceiling height of engine room is 5 cm lower
or the security gap does not give the measures in full. Nobody
dies because a ceiling is 5 cm lower, but every circuit that is not
isolated or not well-protected poses a fatal danger even for the
qualified personnel. If you accept me as qualified and careful
personnel, | can say | have been shocked many times because of
an unnoticed stripped cable or a very thin wire with an end that
has remained out of the electric terminal. There is no need to

say that such an invisible, thin wire has the capacity of carrying >



Asansorde genel olarak kullanilan koruma sinifi, standardin
411. Maddesinde tanimlanan “Besleme kaynaginin otomatik
olarak devre harici olmasi” sartidir. Bu yontem digerlerine gore
yapimi daha kolay ve maliyeti diisiik bir yontem oldugu icin ter-
cih edilmektedir. Sanayi isletmelerinin ¢ok bliylk bir kismi da
kullanim ve yapim kolayligi icin bu yontemi kullanir. Ancak bu
yontem kullanilan tek koruma yontemi degildir. Belirtilen sart-
larin yerine getirilmesi durumunda, diger koruma maddeleri de
uygulanabilir. Mesela madde 411 uygulanamiyorsa, madde 412
cift veya takviyeli yalitim, madde 413 izolasyon trafosu ile siste-
mi ayirma veya madde 414 SELV PELV dusik gerilim uygulama
maddelerinde belirtilen sartlar yerine getirilerek diger koruma
onlemleri de uygulanabilir. E§er bir sistemin tamaminin kulla-
nilmasinda problem olusuyorsa standart bu konuda da aciklik
getirmistir.

“410.3.7 Bir koruyucu tedbirin bazi sartlar
karsilanamazsa, koruyucu hiikiimlerin ayni
guvenlik derecesini birlikte saglayacak sekilde
yardimai hiikiimler uygulanmahidir.”

Ancak sart aciktir, birisinin sarti yerine getirilemiyorsa, ayni
glvenlik seviyesini olusturacak diger sartlardan birisi yerine
getirilmelidir. “Yarisinda yaptik diger yarisinda ‘Allah Korusun;
ne yapalim, yoksa asansor ¢alismiyor” demek dogru bir yakla-
sim olarak kabul edilemez. Beni anlamaniz agisindan bir 6rnek
vermek istiyorum. “Tamponu koyduk, mekanik freni de koyduk
ama yukarida regulatore yer kalmadi, yoksa asansori yapamiyo-
ruz, zaten bu yilizden pek de 6len olmamis” veya “kuyu dibinde
glvenlik hacmine yer yoktu, hacim yok ama diger dnlemler ta-
mam, zaten biz buraya hep egitimli insan génderiyoruz, onlar
ne yapacadini bilir, yoksa asansorii yapamayacadiz” desem, her-
halde arkadaslarimin bana bakisi pek anlamli olmaz, ¢linkii bu
kabul edilebilir bir yaklasim degildir. Ama elektrik icin de ayni
sey s6z konusudur. “Korumanin birazini yaptik, azicigi kaldi, bir
sey olmaz, yoksa asansorii ¢alistiramiyoruz” demek, regiilatora
koyamadikla ayni mantiktadir. Hatta ondan daha riskli bir du-
rumdur. Ben de bunu sdyleyen arkadaslarima ayni gozle bakiyo-
rum, bilinmesinde yarar var. Nasil ki her riskli durum icin yeterli
glvenlik 6nlemi olusturuluyorsa, elektrik korumasi icin de yeter-
li glivenlik dnlemi olusturulmalidir.

“TS HD 60364-4-41" standardinda beslemenin otomatik ola-
rak kesilmesi sarti icin ariza durumunda koruma sartlari, temel
koruma sonrasinda tanimlanmistir.

“411.1 Genel

Besleme kaynagdinin otomatik olarak devre harici olmasi,
— Temel korumanin, Ek A'ya uygun enerjili bolimlerin temel

1<

Just as a sufficient safety measure is
constituted for every risky circumstance,
sufficient safety measures should be taken
for electricity, as well.
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Nasil ki her riskli durum icin yeterli
giivenlik 6nlemi olusturuluyorsa,
elektrik korumasi icin de yeterli
giivenlik 6nlemi olusturulmalidir.

5 ampere, was used as a 5A fuse before and even 0, 1 ampere
is a current much higher than that | can stand. Moreover, what
I'd like to point out is that the majority of elevator losses are of
qualified personnel. Fewer apprentices are lost.

The protection class generally used in elevators is the requi-
rement of automatic deactivation of the power supply, defined
in article 411. This method is preferred because it is easier and
cost efficient compared to others. The majority of industrial en-
terprises use this method because of its ease of use and perfor-
mance. However, this is not the only protection method used. In
the case that the requirements set out are fulfilled, other protec-
tion articles may also be used. For instance, if article 411 cannot
be used, other protective measures can be used by fulfilling the
requirements provided in article 412 (double or reinforced insu-
lation), article 413 (separation of the system through isolation
transformer) or article 414 (SELV PELV low-voltage application).
If any problem occurs in the use of a whole system, the standard
also clarifies this issue.

Article 410.3.7 state that if some requirements of a
protective measure cannot be met, auxiliary provisions
should be implemented so as to meet the same degree
of security of the protective provisions.

However, if it is obvious a measure’s requirement cannot be
fulfilled, one of the requirements that will meet the same degree
of security should be fulfilled. To say, “We completed the half and
for the other half, God forbid! Otherwise the elevator will not
work,"is not a right approach. I'd like to give an example to make
you understand me more clearly. If | said, “We installed the buf-
fer and also the mechanical brakes, but there is no room for the
regulator above. If we installed the regulator, we cannot comp-
lete the elevator. Not many people have died because of this," or,
“There was no room for security volume in the pit bottom, but
all other measures are in place. Besides, we always assign trained
people. They know what to do. Otherwise, we will not be able to
complete the elevator.This, too, is not an acceptable approach.

This also applies to electricity. To say, “We made the protec-
tion partly. A little more is needed but nothing will happen. Ot-
herwise, we won't be able to operate the elevator” has the same
logic as saying, “We cannot install the regulator.” It is even more
risky than that. It should be known that | do not welcome this
mentality. Just as a sufficient safety measure is constituted for
every risky circumstance, sufficient safety measures should be
taken for electricity, as well.

InTS HD 60364-4-41, protective requirements in case of failu-
re are defined in the post-basic protection
for the condition of supply that is cut auto-
matically. Article 411.1 (general automatic
deactivation of power supply) states that
basic protection of the energized parts is
ensured with the basic insulation, barriers
or guards in line with annex A. In case of
any failure defined in article 411.3-411.6 (IT
system), failure protection is a protective
measure ensured through the protective
equipotential bonding and automatic de-
activation.
’9 When this protective measure is appli-
ed, class Il equipment can be used. In the



yalitimla veya bariyerlerle veya mahfazalarla saglandigi ve

— Madde 411.3 ila Madde 411.6'ya (IT sistem) uygun ariza ol-
mas! durumunda ariza korumasi koruyucu es potansiyel kusak-
lama ve otomatik devre harici birakma vasitasiyla saglandigi, bir
koruyucu tedbirdir.

Not 1 - Bu koruyucu tedbir uygulandigi durumda ayrica Sinif
Il techizat kullanilabilir.

Belirtildigi durumda ilave koruma Madde 415.1%e uygun ola-
rak beyan artik calisma akimi 30 mA'i gegmeyen bir artik akim
koruma cihazi (RCD) vasitasiyla saglanir”

Madde 411'deki temel yaklasim, Temel Koruma yani dogru-
dan temasin engellenmesi icin Ek A'ya uygun yalitim ve ariza
durumu icin espotansiyel kusaklama ve otomatik devre harici bi-
rakma vasitasiyla korumadir. Bu koruyucu tedbirin parcasi olarak
Sinif 1l izolasyon da kullanilabilmektedir. Ayrica belirtildigi du-
rumda bunlarin disinda ilave ko-
ruma yapilmalidir. ilave koruma-
nin istenmesi durumunda, bu bir
keyfiyet olmayip koruma madde-
sinin zorunlu bir parcasi ve uy-
gulamasidir. Bu maddedeki ariza
durumunda espotansiyel kusak-
lama ve topraklama 411.3.1.1-2
maddelerinde incelenmis olup,
otomatik kesme islemi iki ayri
sartta izlenmektedir. Birincisi
411.3.2 maddesinde incelenen
ihmal edilebilir empedans Uze-
rinden ariza olmasi durumudur.

“411.3.2 Bir ariza
durumunda otomatik
devre harici olma

411.3.2.1 Madde 411.3.25 ve
Madde 411.3.2.6da sadlanan-
lar hari¢ koruyucu cihaz, Madde
411.3.2.2, Madde 411.3.2.3 veya
Madde 411.3.2.4'te gerekli olan
devre harici birakma stiresi icinde hat iletkeni ile agiktaki iletken
bolim arasindaki ihmal edilebilir empedanstan kaynaklanan
ariza olmasi durumunda devrenin veya techizatin hat iletkenini
veya devredeki veya techizattaki koruyucu iletkenin beslemesini
otomatik olarak kesmelidir.”

Bu durumda ihmal edilebilir empedans olmasi demek, canh
ucun dogrudan topraga veya iletken kisma kiiguk bir direng tize-
rinden temasi demektir. Kullanilan sigorta veya devre kesicilerin
akim degerlerinin sigortanin termik bolgesi disinda kalacak, ani
acmayi saglayacak sekilde secilmesi gerekir. Bu B tipi sigortalar-
da (hizh tavirh) anma akiminin 5 kati, C tipi sigortalarda (yavas
tavirh) 10 kati olarak alinir. Secilen sigortalar 230 V sistemlerde
TT sistemde 0,4 s TN sistemlerde ise 0,2 sde devreyi acmalidir.
Yani B tipi 10 A'lik bir sigorta secildiginde bu siirelerde ani agma
yapmasiicin termik kismin disinda calismali yani Gizerinden en az
50 A ge¢meli, bunun icin de 220 volt icin empedans 4Q) civarinda
olmalidir. (220V/4 Q=55 A). TN sistemlerde toprak baglantisi ana
merkezden kablo ile getirildigi icin her zaman glivenli ve degis-
meyen kii¢lk bir toprak empedansi saglanabilmektedir. Bu yiiz-
den TN sistemlerde toprak empedansi ¢cok degiskenlik goster-

meyecedi icin, yapilan hesaplara bagh olarak asiri akim kesiciler > tuation), it is not possible that an overcurrent breaker can cutin >

@@ Kullanilan sigorta veya devre
kesicilerin akim degerlerinin
sigortanin termik bolgesi

disinda kalacak, ani agmayi
saglayacak sekilde secilmesi

The current values of the fuse or
circuit breakers used should be
selected as to remain out of the
thermic part of the fuse and as to
enable quick action.

specified case, additional protection is ensured through the re-
sidual current protective device (RCD) whose working current
does not exceed 30 mA in accordance with article 415.1.

The basic approach is to block direct contact. In article 411
protection is achieved through equipotential bonding and
automatic deactivation for the case of insulation and failure
defined in annex A. As part of this protective measure, class Il
isolation may also be used. Furthermore, in the specified case,
other additional protection may be added. Requesting additio-
nal protection is not arbitrariness, but rather a mandatory part
and application of the protection clause. In case of any failure
defined in this article, the equipotential bonding and earthing
are examined in the articles 411.3.1.1-2, and automatic cutting
process is followed under two different conditions. The first is
the case of failure over negligible impedance examined in artic-
le 411.3.2 (automatic deactivation in case of a failure).

Article 411.3.2.1, ex-
cept for those met in
article 411.3.25 and
411.3.2.6, the protective
device should cut the
supply of line conducti-
ve of the circuit or equ-
ipment or the protective
conductive in the circuit
or equipment in case of
a failure resulting from

1 the negligible impe-
gereklr' dance between the line
conductive and the ex-

posed conductive part

within the period of de-

activation required in ar-

ticle 411.3.2.2, 411.3.2.3

9 9 or411.3.24"

In this case, the fact
that there is a negligible
impedance means that the live-end contacts directly with the
earth or conductive part over low impedance. The current va-
lues of the fuse or circuit breakers used should be selected as
to remain out of the thermic part of the fuse and as to enable
quick action. In B-type fuses (rapid mannered), five times the ra-
ted current is equal to 10 times the rated current in C-type fuses
(slow mannered). The fuse selected should switch on the circuit
in 0.4s in TT systems and in 0,2s in TN systems in 230 V systems.
This means that when a B-type and 10-A fuse is selected, at least
50 A current should pulse through it for quick action out of the
thermic part in this period. Therefore, the impedance should be
about 4Q).. (220V/4 Q =55 A) for 220 V.

Since the ground connection in TN systems comes from the
main center via cable, small safe and constant impedance can
always be achieved. Thus, extreme circuit breakers can cut the
supply of the conductor automatically, depending on the calcu-
lations, since ground impedance for TN systems will not change
much.

In TT systems, ground resistance shows continuous seasonal
variability since soil is connected to soil plates nailed on gravel
soil. In case soil resistance exceeds 10 Q (which is a common si-
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iletkenin beslemesini otomatik olarak kesebilir. TT sistemlerde
ise toprak direnci topraga cakilan toprak plakalarina bagli oldu-
gu icin devamli mevsimsel degiskenlik gdsterir. Toprak direnci-
nin 10 Q Usttine ¢tkmasi durumunda (ki bu ¢okca gorilebilen
bir durumdur) bir asin akim kesicinin yukarida belirtilen streler-
de kesme yapmasi miimkiin degildir (220V/10Q=22A<50A, ani
kesme olusmaz). Bu durumda TT sistemde “Bir ariza durumun-
da otomatik devre harici olma” bir RCD ile saglanmalidir. An-
cak enerji kaynadi ile arasinda cok kisa mesafeler olan (isletme
icinde kendi trafo merkezini kullanan isletmeler gibi) ve toprak
direncinde degisiklik olmamasini garanti eden sistemlerde asiri
akim kesiciler TT sistemlerde de ariza koruma olarak kullanabilir-
ler. Bu konu standartta asagidaki gibi belirtilmistir.

“411.5.2 Genel olarak TT sistemlerde RCD’ler
ariza koruma (dolayh temasa karsi koruma) i¢in
kullanilmahidir.

Alternatif olarak, asiri akim koruma cihazlari uygun olarak
Zs'nin dustik degeri stirekli ve giivenli olarak saglanmasi sartiyla
ariza korumasi (dolayli temasa karsi koruma) icin kullanilabilir.

Not 1 - Ariza koruma (dolayli tema-
sa karsi koruma) icin RCD kullanildig
durumda ayrica devre IEC 60364-4-
43'e uygun bir asirt akim koruyucu ci-
hazile de korunmalidir”

Ancak “ihmal edilebilir empedans”
disinda bir temasin olusmasi duru-
munda (bir canl Uzerinden iletkene
temas olmasi) kullanilan devre kesici-
ler bu siire icinde agmayi saglayamaz.
Ortalama bir insanin viicut direnci
2000 Q kabul edilebilir (1500-3000
Q). 220 volt bir sistemde 3-10 Q gibi
toprak direncini 2000 Q karsisinda
ihmal edersek bu durumda insan
Uzerinden gecebilecek akim 1=V/Ze ,
[=220V/2000Q), 1= 0.11 A, olur ki insa-
ni 6ldurebilecek 0,08 Adan blytik bir
akim olmasina karsin sigortayi actir-
mayacak kadar kiiclk bir akim dege-
ridir. Bu durumda sigortayi calistirma-
yan ama canhyr 6ldirebilecek akim
degerleri ile sistemin sdylenen siire-
lerde agmayacadi agiktir. Boyle bir te-
masin olusmasi durumunda bunu hissedecek bir roleye ihtiyag
olusur. Eger amag canlyi elektrik carpmasina karsi korumaksa
bunun zorunlu oldugu aciktir. Bdyle bir risk varsa ilave koruma
ihtiyaci ortaya cikar ve standardin madde 411.3.3'de belirttigi
gibi bu koruma hayat kurtarma esigi olan 30 mA RCD ile yapil-
mahdir. Ariza korumasi icin kullanilacak RCD ile (Degeri toprak
direncine bagli olarak farkh olabilir) ilave koruma icin kullanila-
cak 30 mA RCD karistirilmamalidir. Bu TT Sistemlerde bina giri-
sinde ariza korumasi icin kullanilan 300 mA RCD ile daire girisin-
de ilave koruma icin kullanilan 30 mA hayat kurtarma esikli RCD
arasindaki farktir. Ariza koruma (dolayli temasa karsi koruma) ile
ilave koruma (hayat kurtarma esigi) farkli seylerdir, bunlar icin
farkli RCD'ler kullanilabilir, birbirleri ile karistirlilmamalidir. Enerji-
li noktaya canl temasinin séz konusu oldugu ve canli tizerinden
30 mA Ustlinde akim ge¢gmesi ihtimali olan batiin haller icin ila-
ve koruma zorunludur. ilave koruma bir fazlahgi degil, korumada
olusan bir eksikligi belirtir ve yapilmamasi durumunda koruma
gerceklesmis sayllmaz.

60364-4-43.
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66 Ariza koruma (dolayli temasa
karsi koruma) icin RCD

kullanildig1 durumda ayrica devre

IEC 60364-4-43"e uygun bir

asirt akim koruyucu cihaz ile de

When the RCD is used for fault
protection (protection against
indirect contact), the circuit
should also be protected by
another overcurrent protective
device in accordance with IEC

the specified periods (220V / 10Q = 22A <50A, abrupt cutting
does not occur). In this case, RCD must provide “automatically
activated disabling in the event of a fault”in the TT system. But,
in systems where there are very short distances between the
energy source (such as businesses using their own substation
within the company) and where no change is guaranteed in soil
resistance, overcurrent breakers can be used as failure protec-
tion in TT systems. This topic is indicated in the standard as fol-
lows:

“Article 411.5.2 states that, in general, RCDs in TT
systems should be used for fault protection (protection
against indirect contact).

Alternatively, the overcurrent protection devices can be ac-
cordingly used for fault protection as long as the low value of ZS
can be constantly and safely maintained.

Note 1 - when the RCD is used for fault protection (protecti-
on against indirect contact), the circuit should also be protected
by another overcurrent protective device in accordance with [EC
60364-4-43"

However, in case of
a contact out of the
“negligible impedance”
(contact with a conduc-
tive through a living
being), the circuit brea-
kers used cannot enab-
le the action (switch on)
within this period. The
body resistance of an
average person is con-
sidered 2000 Q (1500-
3000Q). In a system of
220 V, if we neglected
the earth resistance of
3-10 Q against 2000
Q, the current to pulse
through a person would
be 1=V/Ze , 1=220/2000
A, 1= 0.11 A, which is a
very low current value
that is not enough to
switch on the fuse but
high enough to kill a
person above 0,08A. In such a case, it is obvious that the system
cannot switch on within the specified period with the current
values that do not operate the fuse, but it may kill a person. In
case of such a contact, a relay to sense this is needed. If the pur-
pose is to protect the living beings against electric shock, it is
quite obvious that this is mandatory. If there is such a risk, the
need for additional protection arises here and this protection
should be made with the 30 mA RCD that is the life saving thres-
hold as set out by the standard in the article 411.3.3. The RCD
to be used for failure protection (the value can be different de-
pending on soil resistance) should not be confused with 30mA
RCD to be used for additional protection. This is the difference
between the 300 mA RCD TT system, used for failure protection
at building entrances, and the 30 mA RCD, used for additional
protection with a life-saving threshold at the apartment ent-
rance. Fault protection (protection against indirect contact) and
additional protection (life-saving threshold) are two different
things; different RCDs can be used for them and they should not

korunmalidir.
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Additional protection does not
specify redundancy but deficiency
in the protection, and, in case of
non-implementation, protection is
not deemed to have been realized.

“411.3.3 ilave koruma

a.a.sistemlerde Madde 415.1%e uygun artik akim koruma ciha-
z1 (30 mA RCD) vasitasiyla ilave koruma,

— Normal kisilerin kullanimi icin olan ve genel kullanim icin
amaclanmis beyan akimi 20 A'yi gegmeyen prizler icin......

— Bina disi kullanma icin beyan akimi 32 A'yi gecmeyen tasi-
nabilir techizat icin saglanmalidir.”

ilave korumanin zorunlulugu icin standart gerekli aciklamay:
yapmistir. Bir sebekede ¢esitli durumlar ortaya ¢ikabilir, ancak en
kott durum dikkate alinmalidir. Bircok arkadasimiz “Soyle olursa
boyle olur, boyle olursa soyle olur” diyerek ¢cok uzun ¢éziimler
getiriyorlar ama en kot durumda, enerjili ug ile iletken arasin-
da kalan insana ne olur ona bakmak gerekir. E§er bu durumda
bir risk varsa ucu belirsiz, ihtimallere ve kisilerin keyfiyetine agik
¢6zlm Onerileri her zaman kotl uygulamalara yol agmistir. Ariza
koruma farkl, risk olusan sistemlerde (TT ve TN) ayrica istenen
ilave koruma farklidir. Standart teorik olarak her sarti tanimlar
ancak bunlarin bazilar distk ihtimalli durumlardir ve pratik-
te olma sansi azdir. Bunu dikkate alan Avrupa'da bircok tlke
TN sistem kullanmasina ragmen 30 mA RCD sartini getirmistir.
Standardin sonunda Ek ZD'de bu lkeler liste olarak verilmistir.
Burada en vazgecilmez durum insan saghgidir. insani koruyama-
yan hicbir tesisat kabul edilemez ve dnerilmemelidir. Standart,
koruyucu tedbiri agiklamis ve ilave korumanin zorunlulugunu
belirtmistir.

“Madde 410.3.2 Koruyucu tedbir;

— Temel koruma icin bir hilkmiin ve ariza korumasi icin ba-
gimsiz bir hUkmuin uygun bir kombinasyonundan veya

— Hem temel koruma hem de ariza korumasi saglayan gelisti-
rilmis bir koruma hikmiinden meydana gelmelidir.

ilave koruma, harici etkilerin belirli sartlari atinda ve bazi 6zel
yerlerdeki koruyucu tedbirin bir bolimui olarak belirtilir.”

ilave koruma IT sistemlerde gerekmez. Clinkii bu sistemde ilk
temas insana zarar vermez. Ancak ariza korumasi ve ariza izle-
me yapilmahdir. Clnk ikinci ariza risk yaratabilir, diger koruma
maddelerinde de ilave koruma gerekmez ama ihmal edilir em-
pedans ile temas icin ariza korumalari yapilmalidir. Bahsedilen
ariza korumalarda RCD kullanilabilir ve bunlarin ilave koruma-
daki gibi 30 mA RCD olmasi gerekmez. Mesela Belcika'da toprak
direncinin 30-100 Q olmasi durumunda ariza korumasi igin RCD
100 mA olarak istenmektedir. Ancak ilave korumanin 30 mA RCD
ile yapilma zorunlulugu vardir (Ek ZD). Diger sistemlerde de ari-
za koruma olarak RCD’ler kullanilabilir. Ama TT veya TN sistemin

ilave koruma bir fazlahig

degil, korumada olusan bir
eksikligi belirtir ve yapilmamasi
durumunda koruma
gerceklesmis sayllmaz.

be confused with each other. Additional
protection is mandatory for all circums-
tances in which the energized points can
be contacted with by living beings, and
in which it is possible that a current over
30 mA pulses through the living beings.
Additional protection does not specify
redundancy but deficiency in the protec-
tion, and, in case of non-implementation,
protection is not deemed to have been
realized.

29

“411.3.3 Additional protection

Additional protection through a re-
sidual current protective device (30 mA
RCD) in the a.a. systems, in line with Ar-
ticle 415.1,
— For plugs, which are for the use of normal people and the
rated current, which does not exceed 20 A for general use......
— Mobile equipment, the rated current of which does not ex-
ceed 32 A should be provided for external use.”

The standard has made the required clarification about the
necessity of additional protection. Various cases may occur in
a network, but the worst case should be taken into account.
Many friends of ours offer impractical solutions by estimating
what might happen; but what should be taken into account is
the worst-case scenario where a person remains between the
energized end and the conductor. If there is a risk, ambiguous
possibilities and solutions, open to the state of affairs of peop-
le, have always given rise to improper applications. Failure of
protection is different from additionally requested protection
in risky systems (TT and TN). The standard theoretically defines
every requirement, but some of them have a low possibility and
have slight chance of occurrence in practice. Many European co-
untries take this into consideration and set the requirement of
30 mA RCD, although, they use the TN system. At the end of the
standard, in the Annex ZD, these countries are listed. The most
indispensable issue is human health. Installations that cannot
protect human health are unacceptable and should not be re-
commended. The standard has clarified the protective measure
and specified the necessity of additional protection.

“Article 410.3.2 Protective measures should consist of;

— A suitable combination of a provision for basic protection
and an independent provision for failure protection; or

— An improved protective provision providing both basic
protection and failure protection.

Additional protection is specified as a part of the protective
measure, under specific conditions of external effects, and in
some special places.”

Additional protection is not required in the IT systems, beca-
use the first contact does not harm people in this system. Howe-
ver, failure protection and failure monitoring should be put in.
Because the second failure may create a risk, additional protecti-
on may not be needed in the other protection articles, but failu-
re protection should be put in for the contact with the negligible
impedance. RCD can be used in said fault protection and they
do not need to be 30 mA RCD, like in additional protection. For
example, if the soil resistance is 30-100 Q in Belgium, RCD is re-

kullanilmasi durumunda ya 411'e gére ariza koruma ve 30 mA > quired as 100 mA for failure protection. However, the additional »
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RCD ile ilave koruma kullanilmasi gerekir ya da diger koruma
maddelerinden birisine uygun koruma yapilmasi zorunludur.
Ornegin 411'in eksik kaldigi yerde, canli temasi Sinif Il izolasyon
kullanilarak engellenebilir. (Madde 412, acilinca elektrigi kesen
kapaklar, takviyeli izolasyon, ¢ift koruma vb) Bu konu TS EN
60204-1 Madde 6'da ayrintil sekilde incelenmis ve alternatif yol-
lar tanimlanmistir. Gene ayni standart TT sistemlerde RCD kul-
lanimini zorunlu tutmustur. Ama hem koruma ydntemi olarak
madde 411 kullanip, hem ilave 6nlem i¢in 30 mA RCD kullanma-
mak, hem de baska 6nlem almamak, bence mekanik freni takip
regllatori koymamaktan daha riskli bir uygulamadir.
Bu konuda yapilan itirazlari cok dogru bulmuyorum.

1. Yeni Standartta sadece aydinlatma devrelerinde ve kat
kapi kontrollerinde RCD isteniyor.

Bu ¢ok zorlama bir terciime ile iddia edilebilir. Bir kere her-
kes bitin aydinlatma ve priz devrelerinde, ayrica 50 V Ustlinde
voltaja sahip kabin sistemlerinde (kumandalar ve kapi kontrol-
leri, kap1 motorlari, kartlar v.b.)hemfikir. Tartisilan nokta b fikrasi.
“b) Control circuits for landing controls and indicators and the
safety chain having higher voltage than 50 V AC,"

“Safety chain” glivenlik zinciri demek. Yani bitin stoplar, re-
gllator ve parasit ve fren kontak devreleri, sinir kesiciler, tam-
pon devreleri, revizyon ve acil kurtarma devreleri, kapi fisprizleri
ve kilitler, seviyeleme icin kapi kisa devreleri.

“Landing controls and indicators” kat seviyeleme kontrolleri
ve gOstergeler demek.

“Control circuit” kontrol devreleri demek.

“Control circuit for landing controls and indicators and safety
chain” Bu en basit ¢oziimle Guivenlik zinciri ve kat kumandalari
ve gostergelerinin kontrol devreleri demektir. (50 voltun Ustln-
de olanlar). Bunu kat butonlari ve gostergeleri devreleri olarak
tercime etmek icin bir hayli zorlamak gerekir. Zaten butln ay-

dinlatma ve prizleri de dahil etmistik. invertér bir “control circuit”

midir? Bence motora “landing” yaptiran “control circuit"tir. Peki
elektro mekanik fren bobinleri ne olacak? En fazla temasin ola-
bilecegi yerlerden birisi. O da“landing”isinin bir parcasidir. Ama
eger makine kisminda 30 mA RCD kullanmak istemiyorsaniz (ki
isteyebilirsiniz), o zaman madde 412’ye uygun Sinif Il izolasyon
yapmaniz veya madde 413’e uygun bir izolasyon trafosu ile mo-
tor kismini ayirmaniz lazim. 412'ye uygun tesisat yapmaniz duru-
munda invertériin &niini, enerjili biitiin bélgeleri ve motor kle-
mens kutusunu agildiginda elektrigi kesecek sekilde kapatmaniz
ve butlin motor tesisatini ve baglantilarini takviyeli izolasyon ile
kaplamaniz gerekir. Bu da bir yoldur. Ama hem onu yapmaya-
yim, hem de bunu yapmayayim olmaz. Genel mantiga ters olur.

2. Standardin boyle soylediginden eminiz.

Olabilir, bu sizin dustincenizdir ama unutmamak gerekir ki
standart zorunlu uygulama degildir. Zorunlu uygulama kanun,
direktif ve ulusal yonetmeliklerdir. Bizim harmonize bir stan-
dart olan “TS HD 60364-4-41" ile dogrudan uyumlu, gecerli ve
zorunlu olan bir Topraklama Yénetmeligimiz ve Kuvvetli Akim
Tesisleri Yonetmeligimiz var. Uygulamada uyulmasi gereken
sartlar bunlar belirler. Gene “TS HD 60364-4-41" standardi elekt-
rik konusunda harmonize bir standart olup kendi konusunda
asansor standardini baglar. Standart bu konuda “TS HD 60364-
4-41" standardinin gecerli oldugunu icinde zaten beyan etmis
durumdadir. Eger standart gercekten sizin dediginiz gibi farkh
bir sey soyliyorsa bu durumda asansor standardinin tadil edil-
mesi gerekir. Anlagilamayan bir durum varsa basvurulacak yer
ana harmonize standart olmalidir.
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protection has to be done with 30 mA RCD (Appendix ZD). In the
other systems, RCD’s can be used as failure protection. However,
in case of using a TT or TN system, according to the article 411,
both failure protection and additional protection by 30 mA RCD
are needed, or it is mandatory to make protection in line with
the other protection articles. For example, where the article 411
lacks, the contact of living being can be prevented by using the
Class Il isolation. (Article 412 covers cutting the electricity when
opened, reinforced isolation, double protection etc.). This issue
is discussed in detail in TS EN 60204-1 Article 6 and alternative
paths are defined. The same standard made it obligatory to use
RCD in TT systems. However, | think that both using the article
411 as a protection method, without using 30 mA RCD for ad-
ditional measures, and not taking any measures is much more
risky than mounting the mechanical brakes and not installing
the regulator.
| do not agree with the complaints made on this issue.

In the new standard, RCD is required only in the lighting cir-
cuits and floor door controls.

This does not sound realistic. First of all, everybody agrees on
all lighting and plug circuits and cabin systems having a higher
voltage than 50 V (controls and landing controls, door motors,
cards etc.). What is discussed is the sub-paragraph b.“b) Control
circuits for landing controls and indicators and the safety chain
having higher voltage than 50 V AC”

“Safety chain” refers to all stops, regulator and parachute and
brake contact circuits, limit breakers, buffer circuits, revision and
emergency rescue circuits, door plugs and locks, door short cir-
cuits for leveling.

“Landing controls and indicators” refer to floor leveling cont-
rols and indicators.

“Control circuit” refers to control circuits.

“Control circuit for landing controls and indicators and safety
chain is a simple solution” (those over 50 V). It would be impel-
lent to be translated as a landing buttons installation. We alre-
ady included all lighting and plugs. Is invertor a “control circuit”?
In my opinion, it is the “control circuit” that enables the motor
“landing”. Then, what about the electro-mechanical brake bob-
bins? They are one of the places that might have the maximum
contact. It is also a part of the “landing”. But, if you don’t want to
use 30 mA RCD in the machine part (you may want to), then, you
should make the Class Il isolation in line with article 412 or se-
parate the motor part with an isolation transformer in line with
article 413. In case of installation in accordance with article 412,
you should close the front of the invertor and all energized parts
and the motor terminal box so as to cut the electricity when
opened. And cover all motor installation and connections with
the reinforced isolation. This is a path. It is not acceptable to take
incomplete measures. This is against general logic.

We are sure the standard says so.

| see, but this is your opinion. Please note that the standard is
not a mandatory implementation. Mandatory implementations
are legal directives and national regulations. We have effective
and mandatory Earthing Regulations and High-Current Plants
Regulations directly in line with the harmonized standard, “TS
HD 60364-4-41". They set out the requirements to be followed
in practice. Again, the “TS HD 60364-4-41" standard is a harmo-
nized standard about electricity and binds the elevator standard
in its own field. The standard has already specified that the “TS
HD 60364-4-41" standard is valid in this issue. If the standard
really says something different as you stated, then the elevator



3. RCD kullandigimizda invertérii calistiramiyoruz.

Bu eski uygulamalarda gecerli idi. Kullandigimiz giris filtrele-
ri kagcak akimlar attiriyordu. Biz de care olarak invertor devre-
si haricinde genel tesisatta (pano beslemesi dahil) 30 mA RCD
kullanip, invertor devresine 300 mA RCD takilmasini 6neriyor-
duk. Ancak bu caresizlikten yapilmis bir ¢c6zimd, simdi ise PFI
kodlu RCD’ler var (proof frequncy Inverter). Frekans invertorle-
ri ile kullaniimak tzere yapilmis olan bu RCD’ler, invertorler ile
rahatca  kullanilabilmektedir.
Ustelik fiyat farki da cok azdir.
iki RCD kullanmaktan daha
ucuza gelmektedir. Butin bili-
nen markalarin farkl kodlarda
da olsa bu tur cihazlari mev-
cuttur. Giris filtreniz ¢ok kacak
yaratiyorsa, filtrenizi Sinif I
izolasyon yaparak kacak akim
roélesinin 6nine, yani en basa
alabilirsiniz. Cok kullanilan bir
cihaz olmadigi icin zorluk ya-
ratmayacaktir. Buna ragmen

lar.

B Tipi TypeB

The illustrations below show the opening values of B- and
C-type fuses. In general, B-type fuses switch on in case they
are five times the rated current, and C-type fuses switch on in
case they are ten times the rated current.

Asagida B ve C tipi sigortalarin ani agma degerleri veril-
mistir. Genel olarak B tipi sigortalar anma akiminin 5 kat,
C tipi sigortalar ise 10 kati durumda ani agma yapmaktadir-
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invertdriniz hala kagak siniri-

nin Ustlindeyse, 30 mA RCD'yi

minute

Dakaka

degil, invertérinizi degistir-

melisiniz.

Zamant
T
|
|
T
1

timet

4. Zaten yetkili

personel kullaniyoruz,

koruma gerekmez.

Bu kabul edilebilir bir yak-

lasim degildir. Bltiin arizacilar

bilir ki, enerjisiz olarak baz

second
Sani

arizalari bulabilmek neredeyse

imkansiz gibidir. Bunu bizzat

yasamayan kisiler bunun olabi-

lecegini distuinebilir ama uzun
zaman ariza aramis bir kisi ola-
rak bunun ¢ok zor oldugunu
ve bazen enerji altinda calis-
mak zorunda kalindigini sdyle-
yebilirim. Boyle bir durumda tek glivenceniz atacak bir RCD'dir.
Atmayan bir RCD varsa zaten sonug hi¢ de istedigimiz gibi ol-
mamaktadir. En usta arkadaslarimizin acilarini yasamak zorunda
kaldik. Elektrik genelde yetkili veya yetkisiz personel diye ayrim
yapmamaktadir.

S
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5. Bu zaten ilave korumadir. Ustelik dolayl temas icin.

ilave koruma veya dolayl temas gibi kelimeler isin vahame-
tini anlatmaktan uzak, yumusak kelimeler gibi kullaniliyor ama
koruma bir bitiindiir ve hepsi bir arada olursa koruma olur, aksi
durumda sadece kablolarin yanmasini veya cihazlarin bozulma-
sini 6nleyebiliriz ama insani koruyamayiz. Yukarida da 6zellikle
soyledigim gibi “ilave koruma” korumanin ayrilmaz ve zorunlu
bir parcasidir. Temel koruma, ariza durumunda koruma ve ilave
koruma sartlarini birbirine karistirip, olmadik sonuglar ¢ikarma-
mak gerekir. ilave koruma gerekliligi, insanin elektrige tehlikeli
pozisyonda dokunmasi anlamina geldigi icin risk demektir, n-
lem alinmasi gerekir. ».

standard should be amended. If there is an unclear issue, the
harmonized main standard should prevail.

When using RCD, we cannot operate the invertor.

This used to apply to the former applications. The intake fil-
ters we used increased the leakage currents. So, we suggested
the use of 30 mA RCD in the general installation, excluding the
invertor circuit (including board supply), and the assembly of
300 mA RCD in the invertor circuit. However, this was a soluti-
on resulting from helplessness. Now, there are PFl-coded RCD’s
(Proof-Frequency Inver-
ter). These RCD’s, made
to be used with a fre-
quency invertor, can be
used easily with the in-
vertor. Moreover, the pri-
ce difference is small. It
is more reasonable than
using two RCD’s. Even
though all well-known
brands have different
codes, they have these

kinds of devices. If your
e intake filter creates much
k leakage, you can put

cTipi TypeC

your filter to the Class Il
isolation and place it in
front of the leakage cur-
rent relay. It would not
create trouble, because
it is not frequently used.
) + In spite of this, if you in-
vertor is still over the le-
akage limit, you should
replace your invertor, not
the 30 mA RCD.

“We have pre-
authorized  personnel,
so, no protection is re-
quired.” This is not accep-
table. All failure finders
know it is almost im-
possible to detect some
failures without energy. Those who have not experienced this
personally may think that it is possible but |, as a person who lo-
oked for failure for a long time, can say that this is quite difficult
and it sometimes required working under energy. In such a case,
your entire guarantee depends on a RDC to blow. If there is a
RCD that does not blow, the result is not what we expected. We
would have lost our most professional staff. Electricity does not
distinguish authorized from unauthorized personnel.

This is an additional protection. Moreover, for indirect con-
tact.

Terms like additional protection or indirect contact do not do
justice to the importance of the issue. In fact, protection is holis-
tic and, therefore, only effective if it is put into effect as a whole;
otherwise, we can only prevent the cables from burning or the
devices from breaking down, but we cannot protect humans.
As | mentioned before, “additional protection”is an integral and
mandatory part of protection. We should not make impossib-
le conclusions by confusing basic protection, fault protection
and additional protection. Indirect contact causes a risk, since

Dakika.
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the need for additional protection means that human can come >
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6. Sigorta veya 300 mA RCD kullanarak da koruma yapi-
labilir.

Bu cok 6zel bazi durumlar icin gecerli olabilir ancak her za-
man bu 6zel durum olusmayabilir. Veya 6lcim degismesi mev-
simsel olarak yasanabilir. Ariza koruma icin yapilacak kesme ci-
hazlari olarak bunlar kullanilabilir ama ilave korumanin gerekli
oldugu durumlarda 30 mA RCD kullanmadan bir koruma yapila-
maz. Bu ylzden Avrupa'da bircok tilke bu sarti gecersiz kilmistir.
“TS HD 60364-4-41"Standardinin en arkasinda bulunan Ek ZD'ye
bakilirsa;

a.Belcika'da ana giriste 300 mA sonrasinda 30 mA RCD zorun-
lulugu, 30 Q ve 100 Q arasinda toprak direncinde ayrica 100 mA
RCD zorunlulugu vardir.

b. Fransa'da ariza koruma icin asiri akim anahtarlarinin kulla-
nilmasina izin verilmemekte RCD kullanimi zorunlu tutulmakta-
dir.

¢. AlImanya'da TN sistem kullanilmasina ragmen akim kontro-
10 zorunlu tutulmustur.

d.irlanda'da 30 mA RCD zorunlu tutulmaktadir.

e. Ayrica Norveg, isveg, isvicre, ispanya gibi iilkelerde ariza ko-
rumada asiri akim koruyucularin yerine RCD kullanimini zorunlu
tutmuslardir.

Ben de yukarida saydigim ulkelerdeki gibi 120 voltun Ustln-
de TT ve TN sistem kullanip madde 411'deki koruma yolunun
secilmesi sartlarinda ilave koruma icin 30 mA RCD kullaniimasini
zorunlu gériiyorum. Ustelik hem 60204-1 hem de 60364-4-41
standartlan TT sistemde ariza korumasi olarak RCD'yi zorunlu
tutmuslardir. Unutmamak gerekir ki Turkiye'nin ¢ok ¢ok biylik
bir kisminda sistem TT olarak kullanilmaktadir. Kullanilan TT sis-
temde ayrica ilave koruma icin 30 mA RCD kullaniminin gereksiz
oldugunu séyleyemem ¢linkli o zaman gidip 30 mA RCD olma-
yan bir tesisatta calismam gerekir ki, bunu goze alabilecegimi
hi¢ zannetmiyorum. Bilgim dahilinde baskasinin yapmasina da
kesinlikle izin vermem. Sonug olarak Turkiye'de su an faal olan
400 binden fazla asansérden bahsediyoruz. Gittikce de inver-
torll sistemler daha da yayginlasiyor. Bunlarin cogunda sartlar
oldukca kotl. Bu asansorlerde calisan, her giin arizaya, bakima
giden binlerce gencin tek guivencesi, yillardir ugrasip zorla tak-
tirdigimiz 30 mA RCD’ler. Bircogu da carpildiginda basta karsi
ciktidl, bizim tabirimizle Kacak Akim rolesine bakip gulimsu-
yordur. Bu insanlarin hayati ile oynamaya, ticari bazi ¢ikarlar icin
insanlar tehlikeye atmaya kimsenin hakki olmadigini diistini-
yorum. Gelen ticari baskiya dayanamayip, sistemin bir kisminda
standartlara gére koruma yapilmayabilir denmesini de saskinlik-
la izledim. Oyle degil diyenler énce gidip o kablolara kendileri
dokunsunlar, bir sey olmazsa ben de yazdigim her seyi yeniden
g6zden geciririm. Denemek lazim. Saygilarimla.

ilgili Standartlar

TS EN ISO 12100 Makinalarda Guvenlik

TS EN 61140 - Elektrik carpmasina karsi koruma - tesisat ve
donanim icin ortak ozellikler

TS EN 60204-1 - Makinalarda glivenlik - Makinalarin elektrik
donanimi -bolim 1: Genel kurallar

TS HD 60364-4-41 - Alcak gerilim elektrik tesisleri - bolim 4 -
41:Guvenlik icin koruma - Elektrik carpmasina karsi koruma

TS HD 60364-5-54 - Alcak gerilim elektrik tesisleri - Bolim 5
- 54: Elektriksel techizatin secilmesi ve montaji - Topraklama di-
zenlemeleri ve koruyucu iletkenler

TS EN 50274 - Algak gerilim anahtarlama ve kontrol diizeni
Uniteleri-elektrik carpmasina karsi koruma - Tehlikeli gerilimli
béliimlere istenmeden yapilan dogrudan temasa karsi koruma @&
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into contact with electricity in a dangerous way, thus a measure
should be taken.

Protection is possible by using fuse or 300 mA RCD.

This can apply to some very special circumstances but not all.
Or, a change of measurement can occur seasonally. These can be
used as the cutting devices for fault protection, yet protection
is not possible without the use of a 30 mA RCD, when additio-
nal protection is necessary. Therefore, many countries in Europe
made this requirement invalid. Consider the Annex ZD at the
end of the “TS HD 60364-4-41" Standard.

In Belgium, in the main entrance, 30 mA RCD is mandatory
after 300 mA, and 100 mA RCD is mandatory for earth resistance
between 30 Q and 100 Q.

In France, it is not permissible to use an overcurrent circuit
breaker for failure protection, and the use of RCD is mandatory.

In Germany, current control is mandatory in spite of using a
TN system.

In Ireland, 30 mA RCD is mandatory.

Also, in Norway, Sweden, Switzerland, Spain and others, the
use of RCD is mandatory, instead of overcurrent circuit breakers.

Like the countries | listed above, | also find it necessary to use
30 mA RCD for additional protection, provided that the protec-
tion methods in article 411 are selected, and in case of using TT
and TN systems over 120 V. Moreover, both 60204-1 and 60364-
4-41 standards make it mandatory to use RCD in the TT system
as fault protection. Note that, in many parts of Turkey, the TT
system is used. | cannot say that the use of 30 mA RCD for addi-
tional protection in the TT system is unnecessary, because then |
have to work in an installation without 30 mA RCD. | do not dare
do this. | can never allow somebody to doit. As a result, we spe-
ak of elevators over 400.000 in effect in Turkey. Invertor-systems
have increasingly become widespread. The conditions are really
poor in many of them. The only security for thousands of young
people, working in these elevators and making failure checks
every day, is the 30 mA RCD, which we made available after
many years of effort. Many of them would smile at the Leakage
Current relay when they are shocked. | do not think anybody has
the right to risk the lives of these people and put them in danger
for commercial interests. | have been surprised to hear people
argue that protection cannot be according to standard in some
parts of the system due to commercial pressure. They should
personally go and touch those cables; if nothing happens, | will
retract everything | have written. It should be tried.

Yours Respectfully,

Related Standards

TS EN ISO 12100 Security in Machines

TS EN 61140 - Protection against electric shock - common
features for installation and equipment

TS EN 60204-1 - Security in Machines - Electrical equipment
in machines - part 1: General rules

TS HD 60364-4-41 - Low voltage power plants - part 4 - 41:
Protection for safety - Protection against electric shock;

TS HD 60364-5-54 - Low voltage power plants — Part 5 - 54:
Selection and assembly of Electrical equipment - Earthing ar-
rangements and protective conduction

TS EN 50274 - Low voltage switching and control gear units-
Protection against electric shock — Protection against unintenti-
onal direct contact with dangerous voltage-parts. @





