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A . Genel Aciklamalar ve Kurallann Kapsami

1. Bu kurallar dncelikle gemiler ve denizdeki
yapilarla ilgilidir. Uygulanabiliriigi olan dider
donatumlarda da kullaniabitir,

2. Elektrik techizat, radyo girinimleri Uretebilir
veya caligsma esnasinda elektromanyetik girinim

mevydana getirebihr.

Elektromanyetik uyumluluk (EMC), cevre (izerine
kabul edilmeyen bir etki yapmaksizin kendi
elektromanyetik cevresi icinde uygun olarak
fanksiyonunu yerine getiren elektrik techizatinin

kapasitesiyle itgilidir.

3. TL Elektrik Donatimi ile llgili Kurallarda
belirtilen énlemier eksiksiz olarak uygulanmalidir.
Alintilar Ek I'de belirtilmistir.

4. Bu kurallar donatim igin genet aciklamalar
kapsadidn gibi Elekromanyetik uyumluluk
problemlerini yok etmek ve onlemek icin bir

kilavuz olarak tasarlanmistir.

5. Klasiama, ana techizatin Elektromanyetik
uyumiulugunun saflanmas! isteklerini kapsar.
Ozel istek Gizerine Tirk Loydu dizayn asamasinda
sistemlerin elektromanyetik uyumluluguyla ilgili
tavsivelerde ve dederlendirmelerde bulunabilir.
P

6. Girinim, elektrik devreleri ve/veya iletkenler
arasindaki galvanik, endiktif, elektromanyetik ve

kapasitif birlesmeler tarafindan yayiabilir.

7.  Elektromanyetik dnlemler, asagida belirtilen

ve hepside es oran da &nenli olan islemlen kapsar.

Girinim kaynaklari ve girmimleri sizme

techizati arasindaki ayirma

Girinim yayan kaynaklarr azaltma

A, Scope of Regulations and General Remarks

1. These regulations relate primarily to ships
and offshore structures. They may aiso used for

other installations as and where applicable.

2. Electrical equipment may emit radio
interference or be exposed to electromagnetic

interference in service.

Electromagnetic compatibility (EMC) refers to the
capacity of electrical equipment to function
satisfactorily in its electromagnetic environment
without itself having an inadmissible effect on

that environment.

3. The provisions of the TL Rules for Electrical
Installations are to be strictly applied. An extract

will be found in Appendix |.

4. These regulations contain general instructions
for installation and are also intended as a guide
to the elimination and avoidance of EMC

problems.

5. Classification includes the requirement that the
EMC of essential equipment must be assured. On
special request, Turk Loydu can give advice and
assess the EMC of systems at the design stage.

6. Interference is propagated by galvanic,
inductive, electromagnetic and capacitive coupling

between electrical circuits and/or conductors.

7. EMC measures, all of equal importance,

comprise:

- Decoupling between interference sources

and interferences drains

- Abatement at the source of interference

emissions
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Slzme techizatimin  girinim  hassasiyet

esiklerinin arttiriimas:.

8. Planlama asamasindaki uygun &niemler,
girimme  maruz techizatin  etkilenmemesine,
guraltdnin kesilmesine ve girinim kaynaklarimin

bertaraf edilmesine yardim eder.

Girinime maruz techizattaki yiiksek bir hassasiyet
esigi ve girinim kaynadi tarafindan yayilan diisk
bir girinim, techizat kalitesinin bir géstergesidir.

Girinime maruz teghizatin hassasiyet esigi ve
girinim  kaynaklarindaki gerekli bastirma, lgili
techizatin imalati ve gelistirilmesi esnasinda
dikkate alinmasi talep edilen ozelliklerdir. Bu,
radyo girinimlerini bastirmayla ilgili ulusal kuratlar
fle klas kurulusunun kurallarinen ilgili boléimlerine
uygun olmahdir (EK I'e bakinz}).

9.  Butdn Elektromanyetik uyumluluk dnlemleri,
asafidaki alt bolimlerde belirtildigi gibi alinabilir,

- Koruyucu onlemler, &rnedin mimkin
olabilecek calisma aksaklhkiarini énceden en
aza indirmek igin dizenli olarak planfama ve
gelistirme agamalaninda bu Elektromanyetik

uyumluiuk parametrelerinindikkatealinmasi,

- Tespit edilen c¢alisma aksakhkiarinin
Ustesinden gelmek icin techizatin donatims
veya montajindan sonra istenen dnlemler.

10. Elektromanyetik uyumluluk O6zel isteklere
tabi degilse, sonraki koruyucu onlemlerin
baslangicta  dikkate alinmasiyla maliyetler

genellikle en aza indirilir.

11. Elektromanyetik uyumluiuk énlemleri sistem
icinde daima bir mGdahaleyi gerektirir. Dolayli 6n-
lemler, o6rnedin birlesmeyi 6nlemek, tercih
edilmelidir. Filtre baglanmasi gibi ilave elemanlar
gerektiren dogrudan mudahaleler faydal sinyalleri

- Increasing the interference sensitivity
threshold of drains equipment

8. Suitable measures at the planning stage help
to decouple interference sources and victim

equipment and cut down noise.

Low emissions by an interference source and a
high sensitivity threshold in victim equipment are

indicators of equipment quality.

The necessary suppression in sources of
interference and the sensitivity threshold of
victim equipment are features requiring attention
during the development and manufacture of the
equipment congerned, This should be dealt with
in compliance with national regulations for the
suppression of radio interference and with the
relevant sections of the society’s Rules of

Construction {see Appendix I}.

9. All EMC measures can be subdivided into:

- Preventive measures, i.e. those taking EMC
into  account in the planning and
development stages in order to minimize in
advance the possibility of operating

disturbances.

- Measures required after the mounting or
installation of equipment to overcome

detected operating disturbances.

10. Where EMC is not subject to specific
requirements, costs will usually be minimized by
making some preliminary allowance for later

preventive measures.

11. EMC measures always involve an
intervention in the system. Indirect measures
such as those aimed at decoupling are to be
preferred. Direct interventions such as the fitting
of filters require additional devices and may
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carpitabilir veya gGvenilirligy azaltabilir.

B. Belgelendirme

Tiark Loydu tarafindan Elektromanyetik uyumlu-
lugun degderlendiriimesi i¢in gerekli doklimanlarla

ilg:li olarak mutabakat istenir.

Bu ana donatimlarin dzelliklerini ve aciklamalarnin:

kapsar, ornegin:

1. - Anasevk Unitesinin izlenmesi ve kontrold

ile ilgili techizat,

- Radyo haberlesme ve seyir techizati,

- Dahiii habertesme techizat.

2. Buniann cahsmasiyla ilgili dahili baglantdar:
ve diger donatimlara bagtantularini goésteren
elektrik donatimiari ve techizatin blok diyagramlari
ve ana devre diyagramlari.

3. Diizenlerme planlan, dornedin makina dairest,
makina kontrol odasi, kdpri ve radyo odasintn,
Planlar kontrol konsollarinin ve ana techizatin

dizenlenmesini gostermelidir.

4. Kablo tipleriyle birlikte Snemli donatim ve
techizatin elektrik glc beslemesini gdsteren

projeler.

5. Kablolarin ve techizatin silti (korunmasi} ve
bunlartn topraklanmasinin nasil yapuldiging belirten

veriler.

6. Kablo plani ve dosenme mesafelerini

ghsteren kablo diyagramlar,

7. Filtre tipleri ve ozelliklerini de gdsteren

sistemlerinin dizenlenme planiari.

distort the useful signals or reduce reliability.

B. Documentation

The assessment of EMC by TiGrk Loydu requires
agreement as to the necessary documentation.
This may comprise:

Specifications and descriptions of essential

installations such as:

1. - Equipment for controlling and monitoring

the main propulsion plant,

- Radio communication and navigation

equipment,

- Internal communication equipment.

2. Basic circuit diagrams and block diagrams
of efectrical installations and equipment showing
their functional interconnections and their

connections to other installations.

3. Arrangement plans, e.g. for the engine
room, engine control room, bridge and radic
room. The plans must show arrangement of

control consoles, and essential equipment,

4. Drawings showing the electrical power
supply of essential installations and equipment
with indication of cable types.

5. Data on the shielding of cables and
equipment and their earthing.
6. Wiring diagrams showing the cable layout

and laying distances.

7. Arrangement plans of filter systems with

indication of filter types and data.
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8. Radyo donatimlar, radyo ydn bulma
techizati, radar techizat: ve dijer danatimlarin

planlari.

9. Mevcut ise girinim vyayan techizat ve

techizatin hassasiyet esifinin detaylar.

C. Genel Prensipler
1. Birlesme
1.1 Kablolar, donatim

1.1.1 Gemi bilnyesinden déniissitz ve nétrl
topraksiz  gemi  sistemleri  elektromanyetik

glrdltdndin Gretitmesini azaltma anlamina gelir.

1.1.2 Kablo sistemierindeki elektromanyetik
enerjinin birlesmesi siltli kablolanin kullaniimasiyia
azaltilabilir. Silt olarak metal tipterde kuflamiabilir.
Siltin - verimi  iletkenligine, kalnhigina ve

gecirgenligine baghdir.

1.1.3 Radyo frekans sinyalleri mimkiin oldugu
siirece homojen dielektrikli bir koaksivel kablo ile
gonderiimetidir.  Koaksiyel kablonun siltleme
etkisi, giris ve cikislarn her ikiside wuygun
karakteristik empedansli klemenslerle baglanirsa
tam etkili olur.

Prensip olarak sinyal iletim hatlarinin giirltd
bagisikligiyla ilgili olarak tzel istekler konmus ise
radyo dalgalar ayrilir. Bu maksatla ylksek kopma
mukavemetli ve uygun koruyucu kilifi radyo
dalga kablolar kullanitmalidr.

1.1.4 Acik glverte (izerine dsenen guc devresi
kablolari, kablo kanallar veya metal tipler icinde
ddgsenmezse aynt metal tipin agiriginin en az
%90’ ina esit agirhkta bir yogduniugu olan orgi
silte sahip ofmaldir (IEC 92-3'e uygun olarak).

8. Layout plans for radio installations, radio
direction-finding equipment, radar equipment and
other installations.

9. Details of the interference emission and

sensitivity threshold of equipment, where

available.
C. General Principles
1. Coupling

1.1 Cables, installation

1.1.1 Ships" mains without hull return and
without neutral earth are means of reducing the

propagation of electromagnetic noise.

1.1.2 The coupling of electromagnetic energy
through the cable system can be reduced by the
use of shielded cables. Metal tubes may also be
used as shields. The efficiency of a shield
depends on is conductivity, thickness and

permeability.

1.1.3 Radio frequency signals are transmitted,
wherever possible, by coaxial cables with a
homogeneous dielectric. The shielding effect of
coaxial cables becomes fully effective only if
their inlets and outlets are both terminated with

characteristic impedances.

Where special requirements are laid down for the
noise immunity of signal transmission lines, the
use of beam waveguides is appropriate. For this
purpose beam waveguide cables with high tensile
strength and suitable protective sheathing are to
be used.

1.1.4 Uniess laid in metal tubes or cable ducts,
power line cables on the open deck shall have
shielding braid of a density such that its weight
equals at least 90 % of the weight of a tube of
the same metal (in accordance with IEC 92-3).
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Makina daireleri icindeki dzel girGhtli yoguniugu
qlan donatimlarda 8rnegdin slrekli metal tUpler
icinde désenen vyarn iletken konverter sistemieri

veterli zayiflatmay: saglar.

1.1.5 Tek damarli kablotar kullanilirsa luplardan
ve kismi luplardan kacimimahdir. Gidis ve déniis
devreler, vylksek glridltd  yogunludu veya
hassasivetine sahip ise misterek ilave bir silt
temin edilmeli ve birbirlerine dodrudan dogruya

bitisik désenmelidir.

1.1.6 Ozel Elektromanyetik uyumluluk istekleri
sart kosulmus ise ciftler halinde bik{lm{s damarh
haberlesme kablolari kuilanmak daha pratiktir.
Siltlemeler ise  kablolann  kendi  siltleriyie

saglanmalidir,

1.1.7 Kablo siltleri ve yedek damarlar, disik
empedansh  baglantilarla baglanan techizatin

muhafazasina irtibatlandindlmalidir.

Bltun metal kablo siltlerinin sdrekli iletkenlik
baglantilari, dzellikle techizatin icindeki irtibat-
tandirma ve badlanti  kutulari icin  ©nlem

alinmaldir,

1.1.8 Kablo siltlerinin topraklanmasi icin genel
gecerli  kurallan  vermek mimkdn degildir.
Onlemler calisma frekansi, gurditi frekans tayfi,
kablo boyu, klemens empedanst ve fiziksel
sartlara bagl olarak alinmahdir,

Bir kural olarak glc kablolarimin siftleri, zirhlan ve
grgdleri gemi binyesine mdmkiih mertebe ok
noktadan disik empedansli baglantilarla
yaplimalidir. Fakat en az her bir sonda, baglanmis
olan cihazin metal muhafazasinin  giris  ve

ctkisinda bu islem yapilmalidir,

In installation of special noise intensity in the
machinery area such as semiconductor converter
systems laying in continuous metal tubes

provides sufficient attenuation.

1.1.5 Where single-core cables have to be used,
loops and partial loops should be avoided.
Outgoing and return flines are to be laid
immediately adjacent to each other and are to be
provided with a common additional shield if they
belong to systems with high noise intensity or

sensitivity.

1.1.6 Where special EMC requirerments are laid
down it is good practice to use communication
cables with cores twisted in pairs and, where
appropriate, provided with their own shielding.

1.1.7 Cable shields and spare cores are to be
linked by low-impedance connections to the

enclosure of the connected equipment.

Provision must be made for the continuous
conductive connection of all metal cable sheaths,
especially inside cable junction and connection

boxes.

1.1.8 It is not possible to give generally valid
rules for the earthing of cable shields, as the
measures to be taken for earthing depend on the
service frequency, the noise frequency spectrum,
the cable length, the terminal impedances and

the physical circumstances.

As a rule metal cable sheaths, armoring and
shields of power line cables are to be fitted with
low-impedance connections to the hull at as
many points as possible, but at least at each end,
where appropriate through the metal enclosure of

the connected appliance.
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Tek damarli kablolanin kullaniimasi halinde metal
siltler veya diger metal siltler bir digerine karsi ve
bitln boylar Uzerinde gemi biinyesine kars: izole
ediimelidir. Bu kablolar sadece bir noktadan
topraklanmah ve 1.1.5'de belirtilen dniemler de

verine getirilmelidir.

1.1.9 Bir kural olarak o6rgili sinyal kablolar
sadece bir tarafindan topraklanmakidir. Buniar icin
kablo siltleri referans otarak veya koaksiyal kablo
kullanilmas! halinde donlis iletkeni olarak gdrev

yapmamaldir.

Mimkin oldugu takdirde bitlin kabio siltleri ve
bitin referans iletkenleri, radyal olarak bir
noktaya baglanmahdir. Topraklanmis referans
potansiyelli (elektronik toprak) donatimlarda bu
nokta aym zamanda ortak topraklama noktasidir.
Topraklama noktasi, kontrot icin kolay ulasilabilir
ve en kisa yoldan metal muhafazaya baglanmis

olmahdir,

1.1.10 Ozeltikle hassas sistemler ve kablolar icin
tzel Elektromanyetik uyumluluk planiamasi
istenmis ise donatim kategoriler seklinde diizen-
lenmelidir. Standart kablo kategorileri Ek li'de

gosteriimistir.

1.1.11 Ses frekanslarinin yayiimasi icin kullanilan
kabiolar, dUstk direncli ses frekans devreleri icin
fleksibil kabiolar da dahil, érnedin mikrofon
devreleri fzellikle yiiksek girinime sebep olan
devrelerden vyaklasik olarak 50 cm mesafede
dosenmelidir. Bu mesafe donatim boyunca
saflanamaz ise kablolar tiip veya metal kanallar
icinde désenmelidir.

Kablolar iletken olmayan harici silte sahip

clmahdir.
1.2 Yapisal dnlemler

1.2.1 Celik gemiler etkili siltleme icin iyi sartlar

temin eder.

fn the case of single-core cables, metal sheaths
or other metal shietds are to be insulated against
each other and against the hull over their entire
length. They are to be earthed at one point only,
and in other respects the provisions of 1.1.5 are

to be followed.

1.1.9 As a rule, signal cables with a shielding
braid are to be earthed on one side only. For
these, cable shields shall not serve as reference
or return conductors except in the case of
coaxial cables.

Wherever possible, all cable shields and all
reference conductors are to be radially connected
to one point. In installations with earthed
reference potential {electronic earth) this point is
simultaneously the common earthing point. It is
to be easily accessible for checking, connected
to the metal enclosure via the shortest possible

route.

1.1.10 Where special EMC planning is required
for particularly sensitive systems, the cables are
to be arranged and laid in categories. Standard
cable categories are shown in Appendix il.

1.1.11 Cables for the propagation of audio
frequencies, including flexible lines for low-
resistance audio-frequency circuits, e.g.
microphone circuits, are to laid at a distance of
approximately 50 cm from lines causing
particularly high interference. Where this distance
cannot be maintained, the cables should be laid
in tubes or metal coverings.

The cables are to have a non-conductive external
sheath.

1.2 Structural measures

1.2.1 Steel ships provide good conditions for
effective shielding.
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Metal siltler {6rnedin, perdeler ve giverteler),
girinim  kaynaklarn ve girinime maruz kalan
techizat arasina yerlestirilirse yayimadan dolayi
ginnim  ortaya cikabilir ve vyeterli zayiftama

olmalidir.

Bu amacla tekne ve (st binalarin metal parcalan
bir digeri ile iyi elektriksel temas saglayacak
sekilde baglanmalidir. Kaynakll veya percinli
bagiantlar uygun iletkenigi sagiayan baglantlar
olarak kabul edilir.

Her kablo gecisine 6zel dikkat gdsterilmelidir.

Elektromanyetik uyumluluk daha kati kaidelere
tabi tse kablo gecislerinde yar iletken dolgu

maddeleri ve dolgu elemanlari kulanmimalidir.

1.2.2 Bir donatim mabhalli icindeki giriiitiye
hassas elektrik cihazlan ile girinim kaynaklan
arasindaki ayirmay yeterli derecede saglamak igin
o elektrik cihazlaninin ylksek siltieme &zelligine
sahip metal muhafazalar icine konulmasi tavsiye
edilir. Glvenlik icin muhafazalar topraklanmalidir.
iyi koruyucu topraklama, gerekli iyi bir yiksek
frekans topraklamasi anlamina gelmez. Ozellikle
etkili  ylUksek frekans siltlemesi kapi
menteselerinde 6zel yliksek frekans contalar ile

tamamilanabilir.

1.2.3 Eiektrik ve elektronik techizatin metal
muhafazalarn mimkiin olan en dusik yiiksek
frekans empedans: ile topraklanmalidir. Bu genis
metal tel veya sgeritlerle mimkiin olan en kisa
yoldan tekneye dogrudan bagtant ile tamamlanir.
Batin toprakiama baglantitart  korozyon ve

mekanik hasarlara karsi korunmaiidir,

1.2.4 Aliiminyum Gst binalar, ilave olarak yUk;;ek
elektrik iletkenligi olan korozyona dayanikl
iletkenlerle cesitli noktalardan gemi bilinyesine
badlanmalidir.

Where metal shields {e.g. bulkheads or decks)
are located between interference sources and
victim equipment, the interference due to
radiation is likely to be sufficiently attenuated.

For this purpose metal parts of the hull and the
superstructures are to be connected as to form
good electrical contact with each other. Welded
or riveted connections are regarded as being
suitably conductive.

Special attention should be paid to any cable

penetrations.

Where EMC is subject to stringent requirements,
semiconductive filler compounds or packings

shouid be used at cable penetrations.

1.2.2 To obtain sufficient decoupling between
interference sources and noise-sensitive electrical
appliances within an installation space it is
recommended that appliances should be encased
in metal enclosures with high shieiding action.
For safety, the enclosures must be earthed. Good
"protective” earthing does not necessarily imply
a good high-frequency earth. Particularly
effective high-frequency shielding is achieved by
special HF seals at door hinges.

1.2.3 Metal enclosures for electrical and
electronic equipment shouid be earthed with the
lowest possible high-frequency impedance. This
is achieved by wide metal strands or strips
directly connected to the hull by shortest
possible route. All earthing connections are 10 be
protected against corrosion and mechanical
damage.

1.2.4 Aluminium superstructures are to be
connected to the hull at several points by
additional corrosion-resistant conductors of high

electrical conductivity.
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1.2.5 Yik donaniminin bitGn parcalarl, 6rnegin
tel halat destekleri v.s. gemi binyesine iletkenlik
saglayacak sekilde bagdtanmall veya izole
edilmetidir. Destekler, tel halat destekleri, v.s. en
az 16 mm? kesitinde blkilmiis bakir iletkenle
mekanik emniyetli ve elektrik iletkenligi tam
olarak saflayacak sekilde tekne biinyesine her iki

dycundan da baglanmahdir.

Batlin diger destekler &zellikle yon bulucudan
10m vancapl icinde vyeriestirilenler gemi
blnyesinden izole edilmelidir. Ayrn ayn izole
edilen parcalarn boyu 6 m’yi asmamahdir.

1.2.6 Patlama tehlikesine maruz alanlardaki bitin
metat parcalar génderici antenlerin yeterli genis-
likte radyasyon alanlan igine vyerlestirildi§inde
etkili ylksek frekans topraklamasi saglanmalidir.

1.3 Antenler

1.3.%1 Antenter gdnderici ve ahci antenler
arasindaki mimk{n olan en fazla mesafede ve
maksimum uygun yukseklikte yerlestiriimelidir.
Antenler, diger antenler ve/veya {st binalann

etkilerini en aza indirecek sekilde yerlestirilmelidir.

1.3.2 Uzun tel antenler besleme izolatdriinden en
uc noktasina kadar sdrekli bir boyda tek parca

olarak monte edilmelidir.

1.3.3 Cok yiksek frekans {(UHF) antenleri diger
dikey kablolardan bir dalga boyundan daha fazia
bir mesafeye yerlestiriimelidir. Arka destek ve
baglama tesis elemanlan destek izolatorleri ile
elektriksel olarak kisa parcalar hatinde ayrilmahdr.

1.3.4 Anten besleme hatlarn icin yidirnmdan
korunma saflanmalidir.

1.2.5 All parts of the rigging, such as wire
braces etc., are 1o be either conductively
connected to the hull or insulated from it. Stays,
wire braces etc., are to be provided at both ends
with a mechanically secure electrically
conductive hull connection in the form of a
stranded copper conductor of at least 16 mm?.

All other stays, including especially those located
within a 10 m radius from the direction finder
frame, are to insulated from the hull. The length
of the individual insulated sections shall not

exceed 6 m.

1.2.6 All metal parts in areas subject to
explosion hazard which are located within a
sufficiently large radiation field of transmitting
aerials are to be provided with effective high-

frequency earthing.
1.3 Aerials

1.3.1 Aerials are to be located at the maximum
height compatible with the greatest possible
distance between transmitting and receiving
aerials. They are to be sited in such a way as to
minimize the effects of other aertals and/or

superstructures.

1.3.2 Long-wire antennas are to be mounted in
an continuous length from the feed-through

insulator to the extreme end.

1.3.3 UHF antennas are to be located at a
distance of more than one wavelength from other
vertical cables. Back stay and fastening devices
are to be divided into electrically short sections

by mounting insulators.

1.3.4 Aerial feed-lines are to be provided with
lightning protection.
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1.3.5 Muamkiin oldugunda radya ahcilan ve TV

setleri icin musterek antenler saglanmaldtr. -

Radyo ve/veya TV yayimi alma sistemi ve/veya
misterek anten sistemleri icin antenler yén bulma
techizatindan ve geminin radyo sistemlerine ait
gonderici ve ahci antenlerden mimkdn oldugu

dicude uzaga yerlestirilmelidir.

Etkiti araclar vasitasiyla radyo odasindan
misterek alici  sistemlerini kapama olanag)
saglanmalidir, érnedin misterek anten sistemini

devreden ayirma,

2.  Girinim kaynad

2.1 Radyo girinimini bastirma

2.1.% Haberlesme ve seyir icin gbndericiler ve
alicilar  yuksek frekans aralifinda dar band
sinyalteri ile calisir. Gonderilen sinyaller diger
elektronik techizatlar tarafindan engellendigi gibi

girinim, gelen sinyalleri de etkileyebilir.

2.1.2 Ulusal yasalara godre, elektrik techizat
tarafindan vyayilan yiksek frekansh gUrdlti,

belirtilen bir girinim seviyesini asmamalidir,

Kabul edilebilir girinim seviyelerini, bu amac icin
kullanilan ol¢i aletierini ve bunlarin élctlmesini

ulusal kurallar belirler.

2.1.3 500 W'dan blvyuk glcli radyo gondericile-
re sahip gemilerde radyo odasimn dider elektro-
nik techizatin uygun gahgmasini saglayacak me-
tal bir perde ile ayrilmasi tavsive edilir. Eger radyo
odasi, koprd glvertenin bir parcas! olarak zaten
her tarafi metal ylzeylerden olusmakta ise ve
perdeleme, kapilaryia birlikte radyeo odasinin balkar
folyc ile kaplanmasiyla tamamlanir, Folyodaki
botlin birltesmeler devamli olarak lehimlenmeli ve
her bir duvarda folyo, gemi bilnyesindeki
hareketsiz bir yere en az bir noktadan bag-
lanmalidir. Kapilar Gzerindeki metal folyo bitisik

1.2.5 Wherever possible, collective aerials should
be provided for radio receivers and TV sets. The
aerial for the broadcast and/or TV reception
system and/or the collective aernal system must
be located as far as possible from the
transmitting and receiving aerials of the ship’'s

radio system and from the direction finder frame.

Effective means must be provided for interrupting
the collective receiving system from the radio
room, e.g. by disconnecting the collective aerial

system.

2. Sources of interference

2.1 Radic interference suppression

2.1.1  Transmitters and receivers for
communication and navigation operate with
narrow-band signals in the high-frequency range.
Interference may affect incoming signals, while
transmitted signals may interfere with other

electronic equipment.

2.1.2 According to national legislation, the high-
frequency noise emitted by electrical equipment
may not exceed a specified interference level.

The admissible interference levels, their
measurement and the instruments used for this
purpose are governed by national regulations.

2.1.3 For ships with radio transmitters having a
power of more than 500 W metal screening of
the radic room is recommended to ensure that
the radio communication installation is
compatible with other electronic equipment.
Unless the radio room, as part of the bridge
structure, is already enclosed by metal surfaces
on all sides, screening can be achieved by lining
the radio room - including its doors - with copper
foil. All joints in the foil must be continuousiy
soldered, and on each wall the foil must be
connected at least one point to the rest of the
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celik perdeye veya iletken kaplamaya fieksibil
baglantiarla irtibatlandinlmandir,

FPerdeleme vytzeyi dzerindeki her iki nokta
arasindaki  elektriksel direng 0,01  ohm'u

asmamalidir.

2.1.4 Radyo odasina sadece buraya yerlestirilmis
tecrmzat wcin gerekls olan kabfolar ddsenebilir,
Kabic gecistenndeki girinim bastiricilar ayirma ile

daha 1y hale getritepilir,

Kabiolarin radyo odasi icinden gececek sekilde
désenmesi gerektginde, buniar giris ve cikis
noktalarindan topraklanmis sirekli metai tip veya

kanallar icinde dosenmeiidir.

2.1.5 Radyo odas) disina bir konverter {nitesi
yerlestirilmisse, konverter ve radyo odasl
arasindaki kablolar radyo odasina ait clmayan
diger kablolardan ayri olarak dosenmelidir. Radyo
techizati ve dider eiektrik cihazlar musterek bir
devreden besleniyorlarsa, bunlar sargilar arasinda
topraktarmmis perdeli bir izolasyon transformator(
ile ayntabilir. "D&ner tip konverterlerle bir dogru

akim gerilim besleme seperasyonu tavsiye edilir”.

2.2 Siirekli girinim kaynaklan

2.2.1 Sdrekli girinim kaynaklar dar veya genis
bant frekans tayfii bir glrGlt yayarlar. Béyle tip
kaynaklara; koilektérll motorlar, van iletken
konverterler ve floresan armatirler drnek ofarak

gosterilebilir.

2.2.2 Sirekli girinim dreten techizatin dizayninda
ve yapisindaistenen girinim seviyesine uygun ola-
rak onlemler alinmamugsa, bu tip techizat girinim
bastinicilara sahip olmaldir. Gemideki diger ana
devrelerin de kabul edilmeyen girinimlere maruz

kalmamasi icin uygun onlemler ahinmalidir.

ship’s structure. The metal foil on the doors must
be connected by flexible joints to the adjacent

metal wall or its conductive lining.

The electrical resistance between any two points
on the screening surface shall not exceed a value
of 0,01 ohm.

2.1.4 In the radio room only those cables may be
laid which are required for the equipment
installed there. Interference suppressors at the
cable penetration can improve decoupling.

Where cables have to be led through a radio
room, they are to be laid in a continuous metal
tube or duct which is earthed at the point of

entry and exit.

2.1.5 Where a converter plant is located outside
the radio room, the cables between the converter
and the radio room must be laid separately from
other cables not belonging to the radio
installation. Where radio equipment and other
electrical appliances are fed from a common
mains supply, they can be decoupled by an
isolating transformer with an earthed screen
between the windings. For a d.c. voltage supply

separation by rotary converters is advisable.
2.2 Continuous interference sources

2.2.1 Continuous interference sources emit
persistent noise with a narrow or wideband
frequency spectrum. Such sources include
collector motors, semiconductor converters and

fluorescent lamps.

2.2.2 Where the construction and design of such
equipment does not ensure compliance with the
required interference level, it is to be fitted with
interference suppressors. Suitable measures are to be
taken to ensure that other shipboard mains circuits are

also not!Lsubjected to inadmissible interference.
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2.2.3 Ana devre bastirma disUk-frekans
gurditusi  ve  konverterlerte paralel olarak
bagianmis veya yar iletken konverterlerin girinim
harmoniklerine gdre ayartanmig filtre devreleri.
Burada gemi ana devresinin 6zellikle frekans
dedisikliklerine maruz oldugu hatirlanmalidir,
Kapasitdrler, drnedin kompanse kapasitorleri
yalnizca besieme tarafindan kisilacak sekilde

calisuiniabilir

2.2.4 Yan iletken konverterler tarafindan Uretilen
harmonikier kompanzasyon sargili komitasyon

tikaclari tarafindan bastirilabilir.
2.3 Gegici glriltiiler, sesler

2.3.1 Endiiktif tlketicilerin devreye alinmasi ve
devreden aynlmasinda kisa sGreli asiri gerilim ve
asin akim meydana gelebilir. Bu sartlarda yiksek
hizli binari elemanlt elektronik devrelerin hatah

cevap vermeleri muhtemeldir.

2.3.2 Tirk Loydu Kurallannda giic besleme
jeneratorlerintn genel dinamik isleyisleri icin
istekler tammlanmistir. Bu  kurallara uygun
olmasina radmen vyine de girinim meydana
geliyorsa, asil dnem etkilenen elektrik ve
elektronik techizatlarla ilgili tedbirler almaya

verilmelidir. Ornegdin dengeli gerilim besleme.

2.3.3 Techizatin (6rnegin echo-sounderler) diisiik
frekans girinim impulslarindan etkilenmesi ihtimali
varsa, kablolar kablo siltierine ilave olarak kalin
etli cefik tdplerle siltlenmelidir. Kablolar mGmkin
oldugunca kisa désenmeli ve bu kablolar diger

kablolardan mimkin oldugunca uzakta olmalidir.

2.3.4 Girinim  kaynaklannin  klemenslerine
dogrudan baglanan disiik gecis filtreleri gliriilt(
vaytimasini etkili bir sekilde azaltabilir. Filtre
seciminde basit filtrelerin galismasinin klc(k
guraittler yliziinden gérev yapmasimn genellikle

sinich oldudu hatirlanmalhidir,

2.2.3 Filter circuits adjusted to the interference
harmonics of semiconductor converters and
connected in parallel with converter and mains
damp low-frequency noise. It must be
remembered here that ship’s mains are subject to
particularly  marked frequency variations.
Capacitors, e.g. compensating capacitors, may
only be operated with chokes on the supply side.

2.2.4 Harmonics produced by semiconductor
converters can be damped by commutation

chokes with compensation winding.

2.3 Transients, clicks

2.3.1 The connection and disconnection of
inductive consumers can give rise to short-time
overcurrents and overvoltage. Electronic circuits
with high-speed binary elements are specially
liable to respond incorrectly in  these

circumstances.

2.3.2 The Turk Loydu Rules define the
requirements for the general dynamic behavior of
the power supply generators. Where interference
occurs in spite of compliance with these Rules,
prime consideration is to be given to measures
relating to the affected electrical and electronic

equipment, e.g. stabilized voltage supply.

2.3.3 Where equipment {e.g. echo-sounders) is
liable to be affected by low-frequency inter-
ference impulses, the cables are to be shielded
by thick-walled iron tubes in addition to the cable
shielding. The distances over which the cables
are laid are to be as short as possible, and thay
shall be kept as far as possible from other cables.

2.3.4 Low-pass filters fitted directly at the
terminals of the interference source can
effectively reduce noise emission. When selecting
the filter it must be remembered that the
operation of ordinary filters is usually severely
limited by actuation due to clicks. If the
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Ozellikle dustk-frekans arahiginda olaganUsti
girinimler olusursa girlltiiye hassas cihazlar icin
ayrt besleme devresi saflamak gerekli olabilir.
Oronegin  kullanlan  déner  tip  (dinamik}

konverterier.

3.  Girinimleri siizme techizat:

3.1 Veri izleme ve proses sistemleri gemide
genis alanlari, kapsar. Bunlar girinime hassas
clmalarindan dolayr c¢ok disik sinyal

seviyelerinde 6zel bir yontemle ¢alismalidir,

Sistemler talep edilen minimum sinyal band
genisligi igin dizayn edilmelidir. Pratik olursa
diistk proses hizlan ve yliksek sinyal seviyeli

sistemler tercih edilmelidir,

3.2 Giris ve cikis devreleri minimum empedansa

sahip olmabhdir.

3.3 Sinyalproses Gnitesinden (drnegin kullanian
optokuplerier) cevrenin elektriksel olarak ayriimasi
girinim tasinmastint énler. Mimkinse izolasyon
transformatdrleriyle geminin ana devresinden
ayriima etkili olur. Primer tarafina girinim
bastiricilar  donatilmasiyla ilave aynima
tamamlanabilir,

3.4 Elektronik techizata ait glic besleme Gniteleri

sinyal proses tnitesinin yakinina yerlestiritmelidir.

3.5 ©Sinyal devreleri, gic besleme ve kontrol
devrelerinden minimum 10 cm mesafede
désenmeli ve uzun mesafelerde paralel devre
cekilmemelidir. Her tip sinyal icin ayrn siltli
kablolar kuitamimalidir,

4.  Girinim bastincilar
4.1 Girinim bastnicilan IEC rapor 533'e veya

diger taninmis standartlara uygun olmalidir
(6rnegin, VDE standartlarn).

interference phenomena in the low-frequency
range are particularly marked, it may be
necessary to provide separate mains for noise-

sensitive appliances, e.g. using rotary converters.

3. Interference drain equipment

3.1 Data monitoring and processing systems
extend over large areas. They have to process
very low signal levels and are therefore sensitive

to interference.

The systems are to be designed for the minimum
required signal bandwidth. Where practicable,
systems with high signal levels and low

processing speeds are preferable.

3.2 |Input and output circuits are to have

minimal impedance.

3.3 Electrical separation of the peripherals from
the signal processing unit (e.g. using
optocouplers) prevents the carry-over of coupled-
in interference. Separation from the mains is to
be effected, where possibie, by isolating
transformers. Additional decoupling can be
achieved by fitting interference suppressors on

the primary side.

3.4 Power supply units for electronic equipment
are to be located in the immediate vicinity of the

signal processing unit,

3.5 Signal lines are to run at a minimum
distance of approximately 10 cm from power
supply and control lines and shall not lie paratlel
to these over long distance. Separate shielded
cables are to be used for each kind of signai.

4. Interference suppressors
4.1 Interference suppressors must conform to

IEC Report 533 or other recognized
specifications, e.g. VDE specifications.
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Cevre ve calisma parametrelerine, 6zel referansl
calisma sartlarina dikkat edilmelidir. Techizat ve
makinalara baglanmig olan girinim bastiricilar bagh
olduklar techizatin ylkselmis sicakliklaninda da

calismaya uygun olmaldir,

5. Bakim

5.1 Elektrik cihazlarinin bakimi ve uygun olarak
muhafazasi elektromanyetik girinimlerin artmasins
onteyebilir. Ddner tip elektrik makinalarinm
fircalar, slip-ringleri ve komutatdrleri dizenli
olarak asinmaya karsi kontrol edilmelidir. Ayni
uygulama klemens ara baglantilari, fis baglantilan
ve kablo gergintikleri icin de yapilmalidir,

5.2 Rutin muayene esnasinda girinim bastiriciiar
korozyon ve mekanik hasarlar icin kontrol
ediimelidir. Girinim bastiricilari yenilenirse baglant
devrelerinin boyu ve yeri mumkin oldugu kadar

az degistirilmelidir.

Attention is to paid to the working conditions
with special reference to operating parameters
and the environment. [nterference suppressors
fitted to equipment and machines must be
suitable for service at the elevated temperatures
concerned.

5. Maintenance

5.1 The proper care and maintenance of electrical
appliances can preventincreased electromagnetic
interference over their service life. The bushes,
slip-rings and commutators of rotating electrical
machines should be regularly checked for wear.
The same applies to the condition of contracts,

plug connections and terminal strips.

5.2 During routine inspection, interference
suppressors should be examined for corrosion
and mechanical damage. Where :interference
suppressors are replaced, the location and length
of the connecting lines should be changed as

little as possible.
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TL Elektrik Kurallan
Cilt B, Kisim 5 B&lim 1 ve 6'dan alinmistir

1.  Techizatin dizayn Bélim 1, E'de belirtilen ortam kosullan ve BSIGm 1. F'deki calisma kosuliar esas

alinarak yapilmalidir.

Ayrintil sistem dizayninda elektronik glc techizatimin kacimimaz fiziksel reaksiyonlarinin etkileri gdz onlne
alinmahdir. Diger elektrik techizatinin geminin ana besleme devresindeki elektronik gic techizat ile birlikte
calismasi s6z konusu ise en az Sekil 1.2'de gésterilen besleme gerilimi harmenikleri muafivet sinirina

uyutmabhdir.

Diger degerler icin mutabakat sagtanabilir.
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Sekil 1.2 Besleme gerilimi tek harmonikleri muafiyet siniri

Uv = v. inci siranin harmoniklerinin r.m.s. degeridir.
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Extract from TL Rules for Electrical Installations
Part B Chapter 5, Section 1 and 6

1. Equipment design is to be based on the ambient conditions stated in Sectiorr 1, E and the operating
conditions 1 Section 1, F.

In the design of the overali system account is to be taken of the physically unavoidable effects of power
electronics facilities. Other electrical appliances used in ship’s power supply systems in conjunction with

power electronics facilities shail as a minimum requirement exhibit the resistance to harmonics in the
supply voltage shown in Fig. 1.2

Other values may be agreed.
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Fig. 1.2 Limit value for the single harmonics in the supply voltage.

Uv = r.m.s. value of v-order harmonics.



16 Tark Loydu

Ek / Annex - Il

EK -1l

Kablolarin Simiflandinimast

Her kablo asadida belirtilen sintflarin birine gore

tayin edilebilir {alttaki orneklere bakiniz).

Sinif 1 a - Hassas olmayan kablolar
Gic ve besleme kablolar;, genel kumanda

kablolar ve aydinlatma devresi kablolar

Siuf 1 b - Az girinime sebep olan kablolar
Gac  elektronik haricindeki glic ve besleme
kablolan

Simif 2 - Onemsiz kablolar

Telefon kablolan, haberlesme ve sinyal kablolart,
senkronizasyon baglanti kablolari, gerilim, frekans
ve fazlarta ilgili sinyal veri kablolari, makina alarm

sistemleri

Siuf 3 - Hassas kablolar
Video sinyal kablolari, disték gictl
senkronizasyon impuls kablolar, 6rnedin digital

veri iletim kablolar:

Simif 4 - Cok hassas kablolar
YUksek empedans girisli icy aletleri kablolar,

alici anten kabloiarn, mikrofon devreleri

Sinif 5 - Aktif girinim kaynaklan
Yuksek glc pulslar gdnderen kablolar; érnegin,
. echo-sounder kablolari, glc elektronik tesis

elemanlari, gdnderici antenler,

APPENDIX - 1l
Categorization of Cables

Every cable can be assigned to one of the

following categories (see examples below]:

Category 1 a - Non-sensitive
Power and supply cables, general control cables

and cables for fighting systems

Category 1 b - Causing little interference
Power and supply cables without power

electronics

Category 2 - Indifferent

Telephone cables, communication and signal
cables, cables for synchronizing connections,
cables for voltage, frequency and phase related

signal data, machinery alarm systems

Category 3 - Sensitive
Cables for video signals, low-power
synchronizing and impulse cables, e.qg. cables for

digital data transmission

Category 4 - Very sensitive
Cable for instruments with high-impedance

inputs, receiving aerial cables, microphone iines

Category 5 - Active interference sources
Cables transmitting high-power pulses, e.g.
cables for echosounders, power electronics

devices and transmitting aerials.



