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BOLUM 1

GENEL iSTEKLER VE UYARILAR

A. Genel

1. Kapsam

Bu kurallar, IMO’nun “Guidelines for Vessels With
Dynamic Positioning Systems” (MSC/Circ.645)'e gore
dinamik olarak konumlandirilan gemilere uygulanir.

2. ilgili Diger Kurallar ve Kaideler

Buradaki kurallarla birlikte, asagdida belirtilen TL kurallari

da uygulanir:

Celik gemileri klaslama kurallari.

— Kisim 4, Makina,

- Kisim 5, Elektrik.

B. Muafiyetler
Yeni gelistirilen 6zelliklere sahip gemiler; arastirma ve
gelistirme  calismalarini  engelleyebilecek  olmasi

nedeniyle, bu kurallarinin  hikiUmlerinin  uygulan-

masindan muaf tutulabilir.

C. Ek Klaslama Igaretleri

Buradaki kurallara uygun dinamik konumlandirma
sistemi ile techiz edilen gemilere, asagida belirtilen ek
klaslama isaretleri verilir:

- DK 1,

— DK 2, veya

- DK 3.

SECTION 1

GENERAL REQUIREMENTS AND

INSTRUCTIONS

A. General

1. Scope

These Rules apply to dynamically positioned vessels

covered by the IMO “Guidelines for Vessels with

Dynamic Positioning Systems” (MSC/Circ. 645).

2. Reference to Other Rules and Regulations

The following TL Rules shall apply in conjunction with

these rules:

Rules for Classification of steel ships.

- Chapter 4, Machinery,

- Chapter 5, Electric.

B. Exemptions

Vessels, which embody features of a novel kind, may be
exempted from provisions of the rules the application of
which might impede research and development of such
features.

C. Class Notations

Ships equipped with dynamic positioning systems,
which comply with these rules, will have the following
notations affixed to the character of classification:

- DK 1,

- DK 2, or

- DK 3.
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Bu klaslama igaretlerine karsilik gelen tesisler 3 grupta
toplanmistir (Bélim 1,E) ve B6lim 2’de belirtilen isteklere

uygun olmalidir.

D. Tanimlar
1. Dinamik Olarak Konumlandirilan Tekne (DK
Tekne)

Ozellikle itici kuvveti yardimiyla konumunu otomatik olarak
muhafaza eden (sabit mahal veya Onceden belirlenen
rota) bir Unite veya teknedir.

2. Dinamik Konumlandirma Sistemi (DK Sistemi)

Asagida belirtilen alt sistemleri igeren, bir tekneyi dinamik

olarak konumlandirmak i¢in gerekli olan komple tesistir:

- Glig sistemi,

- itici sistem, ve

- DK kumanda sistemi.

3. Konumu Muhafaza

Kumanda sisteminin normal hareketi dahilinde ve
belirlenen  ortam  kosullarinda istenilen  konumun
muhafazasidir.

4, Gii¢ Sistemi

DK sistemine glic beslemek igin gerekli olan tim
elemanlar ve sistemlerdir. Glg¢ sistemi asagida

belirtilenleri icerir:

- Boru devresi dahil, gerekli yardimci sistemleri ile
birlikte tahrik Gnitesi,

- Jeneratorler,

- Tablolar ve,

- Dagitim sistemi (kablolar ve kablo yollari).

Installations for these class notations are grouped into
three classes (Section 1.E) and must comply with the
requirements laid down in Section 2.

D. Definitions

1. Dynamically Positioned Vessel (DK Vessel)

A unit or a vessel, which automatically maintains its
position (fixed location or predetermined track) exclusively
by means of thruster force.

2. Dynamic Positioning System (DK System)

The complete installation necessary for dynamically

positioning a vessel, comprising the sub-systems:

- Power system,

Thruster system, and

DK-control system.

3. Position Keeping

Maintaining a desired position within the normal

excursions of the control system and under the defined

environmental conditions.

4. Power System

All components and system necessary to supply the DK

system with power. The power system includes:

- Prime movers with necessary auxiliary systems
including piping,

- Generators,

- Switchboards, and

- Distributing system (cabling and cable routeing).
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5. itici Sistem

DK sistemine itme kuvveti ve dogrultusu saglamak igin
gerekli olan tim elemanlar ve sistemlerdir. Itici sistem
asagida belirtilenleri icerir:

Tahrik sistemi ile birlikte iticiler ve borular dahil
gerekli yardimci sistemler,

- DK sisteminin kumandasi altinda ise ana
pervaneler ve diimenler,

— itici kumandasi elektronik sistemi,

- itici el kumandalari ve,

- ilgili kablolar ve kablo yollari.

6. DK Kumanda Sistemi

Geminin dinamik olarak konumlandiriimasi igin gerekli
olan tim kumanda elemanlari, sistemleri, donanimi ve
yazilimi. DK kumanda sistemi asagida belirtilenleri
icerir:

- Bilgisayar sistemi / Joystik sistemi,

- Sensor (hissedici) sistemi,

- Goruntl sistemi (isletim paneli),

- Konum referans sistemi ve,

- ilgili kablolar ve kablo yollari.

7. Bilgisayar Sistemi

Yazilimlari ve arayuzleri dahil bir veya daha cok
bilgisayardan olusan bir sistem.

8. Fazlalikh Sistemler

Herhangi bir ariza olusumunda bir elemanin veya
sistemin islevini siirdirmesini veya onarmasini saglama
olanagi. TL'nun “Bilgisayarlar ve  Bilgisayar
Sistemlerinin  Kullanim Kurallari” ‘ndaki isteklerden
bagdimsiz olarak, bu olanak; c¢oklu elemanlar, c¢oklu
sistemler veya bir iglevi gorecek alternatif dizenler

5. Thruster System

All components and systems necessary to supply the
DK system with thrust force and thruster direction. The
thruster system includes:

Thrusters with prime moovers and necessary
auxiliary systems including piping,

- Main propellers and rudders if these are under
the control of the DK-system,

- Thruster control electronics,

- Manual thruster controls, and

- Associated cabling and cable routeing.

6. DK Control System

All control components and systems, hardware and

software necessary to dynamically position the vessel.

The DK control system consists of the following:

- Computer system / joystick system,

- Sensor system,

- Display system (operator panels),

- Position reference system, and

- Associated cabling and cable routeing.

7. Computer System

A system consisting of one or several computers
including software and their interfaces.

8. Redundancy

Ability of a component or system to maintain or restore
its function, when a single failure has occurred. Inde-
pendent of the requirements of TL “Regulations for the
Use of Computers and Computers Systems”
redundancy can be achieved for instance by installation
of multiple components, multiple systems or alternative
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konulmasi suretiyle saglanabilir.

E. Ek Klaslama isareti ile ilgili istekler

1. Giivenilirlik

DK sistemi, yeterli derecede glivenilir konum muhafaza
yetenedi saglayacak tarzda calisan elemanlar ve
sistemlerden  olusur.  Gerekli  glvenilirlik, konum
muhafaza yetenegdi kaybinin sonuglarina gére belirlenir.
Daha bilylk sonuglar daha givenli DK sistemini
gerektirir.

Bu nedenle istekler 3 ayri ek klaslama isareti altinda
gruplandiriimistir. Her ek klaslama igareti ile ilgili tekil
ariza kriteri asagidaki 2. maddede tanimlanmistir.

Belirli bir igletim icin gerekli olan ek klaslama isareti igin,
konum kaybi sonuglarinin risk analizi esas alinir.

2. Ek Klaslama isaretleri

21 DK 1 ek klaslama isaretinde, konum kaybi, tekil
bir ariza durumunda olusabilir.

2.2 DK 2 ek klaslama isaretinde, konum kaybi,
herhangi bir aktif eleman veya sistemdeki tekil bir ariza
durumunda olugsmaz. Hasarlanmalara karsi yeterli
korumanin kanitlandigi ve givenilirligin TL tarafindan
yeterli bulundugu durumlarda, statik elemanlarda ariza
olusmasi dikkate alinmaz. Tekil ariza kriteri asagida
belirtilenlere uygulanir:

- Herhangi bir aktif eleman veya sistem
(jeneratorler, iticiler, tablolar, uzaktan kumandal
valfler, vb.),

- Koruma ve guvenilirlikle ilgili olarak yeterince
dokiimante edilmemis herhangi bir statik eleman
(kablolar, borular, el kumandali valfler, vb.).

23 DK 3 ek klaslama isaretimde, tekil ariza asagida

belirtilenlere uygulanir:

means of performing a function.

E. Requirements For Class Notations

1. Reliability

A DK system consists of components and systems acting
together to achieve sufficient reliable position keeping
capability. The necessary reliability is determined by the
consequence of a loss of position keeping capability. The
larger the consequence, the more reliable the DK system
shall be.

Consequently the requirements have been grouped into
three class notations. For each class notation the
associated single failure criteria shall be defined as in 2.
below.

The class notation of the vessel required for a particular
operation based on a risk analysis of the consequence of

a loss of position.

2. Class Notations

21 For class notation DK 1, loss of position may
occur in the event of a single fault.

2.2 For class notation DK 2, a loss of position may
not to occur in the event of a single fault in any active
component or system. Static components will not be
considered to fail where adequate protection from
damage is demonstrated and reliability is to the

satisfaction of the Society. Single failure criteria apply to:

- Any active component or systems (generators,
thrusters, switchboards, remote controlled valves,
etc.),

- Any static component (cables, pipes, manual
valves, etc.), which is not properly documented
with respect to protection and reliability.

23 For class notation DK 3, a single failure applies
to:
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- Ek klaslama isareti DK 2 igin belirtilenler ile
normalde, arizalanacagi kabul edilen herhangi bir
statik eleman,

- Yangin veya suyla dolma durumunda, herhangi

bir su gegirmez bélmedeki tim elemanlar,

- Yangin veya suyla dolma durumunda, herhangi
bir yangin bdlmesindeki tim elemanlar (kablolar
icin , Bolim 2, B.5.1’e de bakiniz).

24 DK 2 ve DK 3 ek klaslama igaretleri icin, eger
yapilmasi olasiligi varsa, hatali tekil bir hareket, tekil bir

ariza olarak kabul edilecektir.

3. En Olumsuz Durum Arizasi

31 Madde 2.'de belirtilen tekil ariza tanimlari esas
alinarak, en olumsuz durum arizasi belirlenecek ve so-
nu¢ analizlerinde kriter olarak kullanilacaktir (Boélim 2,
B. 4.2.4’e bakiniz).

3.2 Bir DK tekneye, ek klaslama isaretinin
verilmesi, DK teknenin, verilen ve daha alt siniftaki ek
klaslama isaretleri c¢evresindeki tim DK islemleri
tiplerine uygun oldugu anlamindadir.

Not:

DK teknenin, madde 2.’de belirtilen tekil ariza, onemli bir

konum kaybina neden olmaksizin, her an olusabilecek tarzda

calisacagi, kurallarin bir koguludur.

F. Onay lgin Verilecek Dokiimanlar

Asagida madde 1-+5'de belirtilen dokimanlar ve
resimler onay igin 3 kopya olarak verilecektir. Madde
1.'de belirtilen isletme ve bakim kitaplari 1 kopya olarak
verilebilir.

1. Genel Dokiimanlar

— DK sistemin ozellikleri,

- itici 6zellikleri,

- items listed above for class notation DK 2,
additionally any normally static component is
assumed to fail,

- All components in any one watertight

compartment, caused by fire or flooding,

- All components in any one fire or sub-division,
caused by fire or flooding (for cables, see also
Section 2, B.5.1).

2.4 For class notations DK 2 and DK 3, a single
inadvertent action shall be considered as a single fault,
if such an action is reasonably probable.

3. Worst Case Failure

3.1 Based on the single failure definitions as given
in 2. the worst case failure shall be determined and
used as criterion for the consequence analysis (see
Section 2, B.4.2.4).

3.2 When a DK vessel is assigned to a class
notation this means that the DK vessel is suitable for all
types of DK operations within the assigned and lower
grade of class notations.

Note:

1t is a provision of the rules that the DK vessel is operated in
such a way that a single failure, as determined in 2. may
occur at any time without causing a significant loss of
position.

F. Documents For Approval

The documents and drawings specified in 1. to 5. are to
be submitted for approval at least in triplicate. Operation
and maintenance manuals specified in 1. may be
submitted in a single set.

1. General Documention

- Description of the DK system characteristics,

- Description of thruster characteristics,
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2.

Ruzgar ve deniz kosullari nedeniyle teknenin

konum muhafaza performansinin agiklanmasi,

isletimin tanimi, kullanim talimati, bakim talimati,

Varsa, tip onay testleri ile ilgili raporlar veya

sertifikalar.

Kumanda, Giivenlik ve Alarm Sistemleri ile

ilgili Dokiimanlar

Kontrol sistem (ler) inin islevsel blok diyagram
(lar) 1,

Konum referans sistem (ler) inin ve ¢evre sensor

(ler) inin iglevsel blok diyagram (lar) 1,

Kablo diyagramlari,

TUm Unitelerin elektrik glic beslemelerini ve dahili
glc dagilimini gosterir resimler,
referans sistemlerinin

Kumanda, sensor ve

islevlerini izleme resimleri ve tanimlari,

Genel yerlestirme resimleri, 6rnedin; kumanda

panelleri, kumanda konsollari, kumanda
istasyonu yerleri,
Ureticiyi, tipi, tip onay numarasini ve/veya

kurulusunu belirten donanim listesi,

Belirli tekil arizalardan sonra, konum muhafaza
yetenegdinin esaslarinin agiklamasi (Bolim 2,
B.4.4’e bakiniz),

Fabrika kabul test programi (FAT),

Test ve tecrlibe programlari (Boliim 3’e bakiniz).

itici ile ilgili Dokiimanlar

Klaslama ve yapimla ilgili kurallara gére gereken
dokimanlar.

2,

Description of position holding performance of
the vessel due to wind and sea conditions,
Operation instruction

description, manual,

maintenance manual,

Reports or certificates due to type approval tests,
if applicable.

Documentation for Control, Safety and

Alarm Systems

Functional block diagram(s) of the control system
(s),

Functional block diagram(s) of the position
reference system(s) and the environmental

sensor(s),

Wiring diagram,

Drawings showing the electrical power supply of
all units and the internal power distribution,

Drawings and descriptions of monitoring
functions of control, sensor and reference
systems,
General arrangement drawings, e.g. control
panels, control consoles, location of control
station,

List of equipment identifying manufacturer, type,

type approval number and/or authority,
Description of the principle of the ability of
maintaining position after specific single failures,
(see Section 2, B.4.4)

Factory Acceptance Test (FAT) program,
Programs for tests and trials (see Section 3).

Thruster Documentation

Documentation according to the relevant rules for
classification and construction.
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4, Elektrik Gui¢ Sistemi Dokiimanlari

- Klaslama ve yapimla ilgili kurallara gére gereken

dokimanlar.

5. Hata Durumu ve Etki Analizi (HDEA) /

Fazlalikl Sistem Testi

DK 2 ve DK 3 ek klaslama isaretleri igin Hata Durumu ve
Etki Analizi (HDEA) yapilarak, DK sisteminin glvenilirligi
ve hazir olma durumu ile ilgili dokimanlar. HDEA’'ne
alternatif olarak, seyir tecriibelerinde dogrulanmak Uzere,
fazlalikli sistem test prosediri seklinde, fazlalikli sistem

dokimante edilebilir.

4, Electric Power System Documentation

- Documentation according to the relevant rules for

classification and construction.

5. Failure Mode and Effect Analysis (HDEA) /
Redundancy Test

Documentation concerning reliability and availability of
the DK system shall be provided for the class notations
DK 2 and DK 3 by means of a Failure Mode and Effect
Analysis (HDEA). As an alternative to a HDEA the
redundancy may be documented in a redundancy test

procedure, which is to be verified during sea trials.
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BOLUM 2

DK SiSTEMi iSTEKLERI

A. islevsel istekler

1. DK sisteminin tim elemanlari, TL tarafindan
kabul edilen kural ve kaidelere gére dizayn, imal ve test

edilecektir.

2. Bolim 1, E.2'de verilen tekil ariza kriterlerini
saglamak igin, elemanlarda asagida belirtilen fazlalk

gereklidir:

- DK 2 ek klaslama isareti igin, tim aktif elemanla-
rin fazlaligi,

- DK 3 ek klaslama isareti i¢in, tim elemanlarin

fazlahgi ve elemanlarin fiziksel olarak ayriimasi.

3. DK 3 ek klaslama isareti icin tam fazlalik her
zaman mumkin olmayabilir (6rneg@in; ana bilgisayar
sisteminden, back-up bilgisayar sistemine tekil bir
degistirme  sistemi  gerekli  olabilir).  Guivenlik
avantajlarinin acikca gdsteriimesi ve guvenilirliginin
Tirk Loydu'na kanitlanmasi ve dokimante edilmesi
kosuluyla, normalde fazlalikli olan sistemlerle, ayrilmis
sistemler arasindaki fazlalikh olmayan baglantilar kabul
edilebilir. Bu tir baglantilar en azda tutulacak ve en
glvenilir kosulda c¢alisacak sekilde yapilacaktir. Bir
sistemdeki ariza, higbir durumda, diger fazlalikh sisteme

aktariilmayacaktir.

4, Fazlalikh  elemanlar ve sistemler hazir
durumda bulunacak ve DK isleminin, devam etmekte
olan igin glvenli olarak sona erdirilmesi igin gereken
sure kadar surdirilmesini saglayacak kapasitede
olacaktir. Fazlalikli elemanlara veya sistemlere aktarim,
mumkin oldugunca otomatik olacak ve personelin
mudahalesi en azda tutulacaktir. Aktarim kesintisiz ve

isletimin kabul edilebilir sinirlari iginde olacaktir.

SECTION 2

DK SYSTEM REQUIREMENTS

A. Functional Requirements

1. All components in a DK system shall be
designed, constructed and tested in accordance with TL

accepted rules and standards.

2. In order to meet the single failure criteria given
in Section 1. E.2, redundancy of components will

normally be necessary as follows:

- For class notation DK 2, redundancy of all active
components,

- For class notation DK 3, redundancy of all
components and physical separation of the
components.

3. For class notation DK 3, full redundancy may
not always be possible (e.g., there may be a need for a
single change-over system from the main computer
system to the back-up computer system). Non-
redundant connections between usually redundant and
separated systems may be accepted, provided that it is
shown to give clear safety advantages, and that their
reliability can be demonstrated and documented to the
satisfaction of the Society. Such connections shall be
kept to a minimum and made to fail to the safest
condition. Failure in one system shall in no case be

transferred to the other redundant system.

4. Redundant components and systems shall be
immediately available and with such capacity that the
DK operation can be continued for such a period that
the work in progress can be terminated safely. The
transfer to the redundant component or system shall be
automatic as far as possible, and operator intervention
shall be kept to a minimum. The transfer shall be
smooth and within acceptable limitations of the

operation.
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1. Genel 1. General

11 Cesitli ek klaslama isaretleri ile ilgili DK sistemi 1.1 The requirements for the DK-system

yerlesim istekleri Tablo 2.1'de gosterilmigtir.

1.2 Alt sistemler ve elemanlarla ilgili 6zel istekler,
asagidaki maddelerde belirtiimektedir. Aksi
belirtiimedikge, istekler tim ek klaslama isaretlerine
uygulanir.

2, Gii¢ Sistemi

21 Glg sistemi, gi¢ istegi degisimlerine uygun bir

tepki suresine sahip olacaktir.

22 DK 1 ek klaslama isareti icin gl¢ sisteminin

fazlalikli olmasina gerek yoktur.

2.3 DK 2 ek klaslama igaretinde gli¢ sistemi; bir
sistemin arizalanmasi durumunda, en az diger bir
sistem devrede kalacak sekilde, iki veya daha fazla
sisteme ayrilabilir olacaktir. Glg¢ sistemi isletim
sirasinda tek bir sistem olarak calisabilir, ancak, asiri
yuk ve kisa devre durumu dahil olmak Uzere, bir
sistemden digerine aktarim yapilabilecek ariza
durumunda, otomatik olarak ayirmak Uuzere bus-tie

kesiciler ile teghiz edilecektir.

24 DK 3 ek klaslama igaretinde gli¢ sistemi; bir
sistemin arizalanmasi durumunda, en az diger bir
sistem devrede kalacak sekilde, iki veya daha fazla
sisteme ayrilabilir olacaktir. Ayrilmis gi¢ sistemi, A-60
sinifi bélmelerle ayrilmis ayri bir mahalde bulunacaktir.
Gug sistemi, isletim su hattinin altinda olacak sekilde
yerlestiriimigse, ayirma ayni zamanda su gegirmez
olacaktir. Bus-tie kesiciler, A.1’e gbére esdeger glg¢
isletimi bitlnligu kabul edilmedikge, isletim sirasinda
acik kalacaktir.

2.5 DK 2 ve DK 3 ek klaslama isaretlerinde,
konumun muhafazasi igin mevcut bulunan gug, Bolim
1, E.2'deki tekil bir arizadan sonra, teknenin konumunu

muhafaza etmesine yeterli olacaktir.

arrangement for the different class notations are shown
in Table 2.1.

1.2 Specific requirements for the subsystems and
components are mentioned under the following
paragraphs. Unless otherwise stated, the requirements

are applicable to all class notations.

2. Power System

21 The power system shall have an adequate
response time to power demand changes.

2.2 For class notation DK 1 the power system

need not be redundant.

2.3 For class notation DK 2, the power system
shall be divisible into two or more systems such that in
the event of failure of one system at least one other
system will remain in operation. The power system may
be run as one system during operation, but shall be
arranged by bus-tie breakers to separate automatically
upon failures which could be transferred from one
system to another, including overloading and short-

circuits.

24 For class notation DK 3, the power system
shall be divisible into two or more system such that in
the event of failure of one system, at least one other
system will remain in operation. The divided power
system shall be located in different spaces separated by
A-60 class divisions. Where the power systems are
located below the operational waterline, the separation
shall also be watertight. Bus-tie breakers shall be open
during operations unless equivalent integrity of power
operation can be accepted according to A.1.

25 For class notations DK 2 and DK 3, the power
available for position keeping shall be sufficient to
maintain the vessel in position after a single fault

according to Section 1.E.2.
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2.6 Eger gui¢ yonetim sistemi varsa, yeterli fazlalik

veya guvenilirlik kanitlanacaktir.

3. itici Sistemi

31 itici sistemi, boyuna ve yanal dogrultuda yeterli
itme ve rota kontroli igin rota sapma momenti
saglayacaktir.

3.2 DK 2 ve DK 3 ek klaslama igaretleri igin itici
sistem, glc¢ sistemlerinden birinin ve bu sisteme bagh
iticilerin arizasi durumunda dahi, 3.1’de belirtilen istekler

saglanacak tarzda gulg sistemine baglanacaktir.

3.3 Sonu¢ analizlerinde kullanilan itici kuvvet
degerleri, (4.2.4e bakiniz) iticilerle etkin kuvveti
dislrebilecek diger etkenler arasindaki girisim
yéniinden dizeltilecektir.

3.4 Pi¢, azimut veya devir kontroli dahil, itici
sistemindeki bir ariza, itici yonini degistirmeyecek
velveya pi¢c ve devirin diger kontrolsiz hareketlerine

neden olmayacaktir.

2.6 If a power management system is installed,

adequate redundancy or reliability shall be

demonstrated.
3. Thruster System
31 The thruster system shall provide adequate

thrust in longitudinal and lateral directions and yawing
moment for heading control.

3.2 For class notations DK 2 and DK 3, the
thruster system shall be connected to the power system
in such a way that the requirements of 3.1 can be
complied with even after failure of one of the constituent
power systems and the thrusters connected to that

system.

3.3 The values of thruster force used in the
consequence analysis (see 4.2.4) shall be corrected for
interference between thrusters and other effects, which
would reduce the effective force.

3.4 A failure of the thruster system, including pitch,
azimuth or speed control, shall not make the thruster
rotation and/or other uncontrolled operation of pitch and

speed.
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Tablo 2.1 DK Sistemi Yerlegimi

Alt sistem veya eleman

Ek klaslama igaretleri igin minimum istekler

DK 1 DK 2 DK 3
Jeneratorler ve tahrik .
L . Fazlalikli olmayan Fazlalikh Fazlalikl, ayri bélmeler
Uniteleri
2
} Ana tablo 1 1 Normalde agik bus-tie’li
Glg sistemi .
ayri bélmelerde
Bus-tie kesici 0 1 2
Dagitim sistemi Fazlalikli olmayan Fazlalikh Fazlalikh ayri b6lmeden
Glg yontemi Yok Varsa yeterli fazlahkl Varsa yeterli fazlahkl
itici sistem | Iticilerin yerlesimi Fazlalikli olmayan Fazlalikh Fazlalikh
Otomatik kumanda: 2+1
DK L . . . 1 2 )
Bilgisayar sistemleri adedi Ayri bélmelerde
kumanda
sistemi Elle kumanda:
Otomatik rotali joystik Var Var Var
UPS 2+1
1 2 .
Ayri bélmelerde
3
1’i back-up kumanda
Konum referans sistemi 1 3
sistemine bagl
Her birinden
. Riuzgar 1 2 2 . )
Sensorler bir adedi
Geminin back-up
sensorleri | VRS 1 2 2 kumanda
sistemine
Cayro 1 2 veya 3 (1) 3 bagli

Kablolar ve boru sistemleri

Fazlalikli olmayan

Fazlalikh olmayan

Fazlalikli ayri bolmeler

DK’ I olmayan ana sistemler (2)

Fazlalikl olmayan

Fazlahkh

Fazlahkh

(1) Boliim 2,B.4.4.2 ye bakiniz
(2) Boliim 2,B.6’ya bakiniz.
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Table 2.1

DK system arrangement

Subsystem or component

Minimum requirements for class notation

DK 1 DK 2 DK 3
Generators and prime Redundant, separate
Non-redundant Redundant
mover compartments
2
Main switchboard 1 1 With normally open bus-
ties in separate
Power
compartments
system )
Bus-tie breaker 0 1 2
o Redundant, through
Distribution system Non-redundant Redundant
separate compartments
If installed, adequate If installed, adequate
Power management No
redundancy redundancy
Thruster
Arrangement of thrusters Non-redundant Redundant Redundant
system
2+1
Auto control;
DK 1 2 In separate
no. of computer systems
Control compartments
system Manual control;
Joystick with auto heading Yes Yes Yes
2+1
UPS 1 2 In separate
compartments
3
Position reference systems 1 3 Whereof 1 connected to
back-up control system
Wind 1 2 2 One of each
Sensors
v ; connected to
essels 1 vrs 1 2 2 back-up
sensors
control
Gyro 1 20r3(1) 3 system

Cables and piping system

Non-redundant

Non-redundant

Redundant separate
compartments

Essential non-DK systems (2)

Non-redundant

Redundant

Redundant

(1) see Section 2.B.4.4.2
(2) see Section 2.B.6
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4, DK Kumanda Sistemi 4. DK Control System

4.1 Genel 4.1 General

4.1.1 Genel olarak, DK kumanda sistemi, 411 In general, the DK control system shall be

kullanicinin geminin dis sinirlarini ve c¢evreyi rahatca
gorebildigi bir DK
yerlestirilecektir.

kumanda istasyonuna

4.1.2 DK kumanda istasyonunda; gi¢ sisteminden,
itici sisteminden ve DK kumanda sisteminden gelen
bilgiler gosterilecektir. DK sisteminin givenli olarak
isletimi  icin  gereken  bilgiler, surekli  olarak
izlenebilecektir. Diger bilgiler kullanicinin istedi halinde
izlenebilecektir.

41.3 Goruntileme sistemi ve 6zellikle DK kumanda
istasyonunda, ergonomik prensipler esas alinacaktir.
DK kumanda sisteminde, kumanda durumunun kolayca
secimini saglayici, 6rnegin iticilerin elle, joystikle veya
bilgisayarla kumandasi gibi olanaklar bulunacaktir. Aktif
durum acik olarak géruntilenecektir.

41.4 DK 2 ve DK 3 ek klaslama isaretlerinde,
kullanici  kumandalari, kullanici panelinde yanhglikla
yapilan tekil bir hareket kritik bir durum olusturmayacak
sekilde dizayn edilecektir.

41.5 DK kumanda sistemi ile irtibatll olan ve/veya
bu istem tarafindan kumanda edilen sistemlerdeki
arizalarda sesli ve gorsel alarm sinyali verilecektir.
Alarmin verilmesi ve durumu gerekli acgiklamalarla
birlikte kaydedilecektir.

4.1.6 DK kumanda sistemi, bir alt-sistemden digerine
ariza iletimini énleyecektir. Fazlalikli olan elemanlar, bir
elemanda olugan ariza izole edilecek ve yedek eleman
devreye girecek sekilde diizenlenecektir.

4.1.7 iticilere, DK kumanda sisteminin arizalanmasi
durumunda, ayri joystiklerle veya ortak bir joystikle elle
kumanda edilmesi mimkuin olacaktir.

4.1.8 Konu ile ilgili yazihm, TL’nun “Bilgisayarlar ve

Bilgisayar Sistemlerinin Kullanim Kurallari” ‘na goére
veya TL tarafindan taninan uluslararasi bir kalite

standardina gore olusturulacaktir.

arranged in a DK control station from where the
operator has a good view of the vessel’s exterior limits
and the surrounding areas.

41.2 The DK control station shall display information
from the power system, thruster system, and DK control
system. Information necessary to operate the DK
system safely shall be always visible. Other information
shall be available upon operator request.

41.3 Display systems and the DK control station in
particular, shall be based on ergonomic principles. The
DK control system shall provide means for easy
selection of the control mode, i.e. manual, joystick, or
computer control of thrusters. The active mode shall be
clearly displayed.

41.4 For class notations DK 2 and DK 3, operator
controls shall be designed so that no single inadvertent
action on the operators’ panel may lead to a critical
condition.

41.5 Failure of systems interfaced to and/or
controlled by the DK control system shall initiate an
audible and visual alarm. Their occurrence and status
shall be recorded together with any necessary
explanations.

41.6 The DK control system shall prevent failures
transferred from one sub-system to another. The
redundant components shall be so arranged that a
failure of one component shall be isolated and the
stand-by component shall be activiated.

4.1.7 It shall be possible to control the thrusters
manually, by individual joysticks and by a common
joystick in the event of failure of the DK-control system.

41.8 The software shall be produced in accordance
with the TL “Regulations for the Use of Computers and
Computer Systems” or with an appropriate international
quality standard recognized by the Society.
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4.2 Bilgisayar sistemleri

4.21 DK 1 ek klaslama isareti icin, DK kumanda

sisteminin fazlalikli olmasina gerek yoktur.

4.2.2 DK 2 ek klaslama isareti icin, DK kumanda
sisteminde, birbirinden badimsiz, en az iki bilgisayar
sistemi bulunacaktir. Kendinden kontrolli programlar,
data aktarim duzenleri ve arakesitler gibi ortak
sistemlerde

olanaklar, arizalanmaya neden

olmayacaktir.

423 DK 3 ek klaslama igareti i¢cin, DK kumanda
sisteminde, kendinden kontrollii ve ayarlama olanakli,
birbirinden bagimsiz en az iki bilgisayar sistemi
bulunacaktir. Kendinden kontrollii programlar, data
aktarim duzenleri ve arakesitler gibi ortak olanaklar,
sistemlerde arizalanmaya neden olmayacaktir. Ayrica,
bir back-up DK kumanda sistemi bulunacaktir, 4.2.6’ya
bakiniz. Herhangi bir bilgisayarda ariza olusmasi veya
bilgisayarin calismaya hazir olmamasi durumunda bir

alarm sinyali verilecektir.

4.2.4 DK 2 ve DK 3 ek klaslama isaretlerinde, DK
kumanda sisteminde “sonu¢ analizi (consequence
analysis)” olarak bilinen, en olumsuz ariza kosulunda
dahi, geminin istenilen konumunu muhafaza edecegini
surekli olarak dogrulayan bir yaziim bulunacaktir. Bu
analiz, en olumsuz ariza kosulunda galismaya devam
eden iticilerin, arizadan Once gerekli olan bilegke itici
kuvvetini ve momentini saglayabilecegini
dogrulayacaktir. Sonug¢ analizi, en olumsuz ariza
kosulunun, ortam kosullarina karsi yeterli itme
olmamasi nedeniyle konum kaybi olusturmasi
durumunda, bir alarm sinyali verecektir. Guvenli olarak
tamamlanmasi uzun bir slreyi gerektiren iglemlerde,
sonu¢ analizi, hava kosullarinin elle giriimesi esas
alinarak, en olumsuz ariza kosulundan sonra kalan

itmeyi ve guicl simule eden bir iglevi icerecektir.

4.2.5 Fazlalikh bilgisayar sistemlerinde, bilgisayar
sistemlerinden  birinde bir ariza algilandiginda,
kumandanin otomatik olarak aktarimi saglanacaktir. Bir
bilgisayar sisteminden digerini otomatik kumanda
aktarimi diizglin ve kabul edilebilir igletim sinirlari iginde
olacaktir.

4.2 Computer systems

4.21 For class notation DK 1, the DK control system

need not be redundant.

4.2.2 For class notation DK 2, the DK control system
shall consist of at least two independent computer
systems. Common facilities, such as self-checking
routines, data transfer arrangements and interfaces,

shall not cause the failure of all systems.

4.2.3 For class notation DK 3, the DK control system
shall consist of at least two indepent computer systems
with self-checking and alignment facilities. Common
facilities, such as self-checking routines, data transfer
arrangements and interfaces, shall not cause failure of
all systems. In addition, one back-up DK control system
shall be arranged, see 4.2.6. An alarm shall be initiated

if any computer fails or is not ready for operatrion.

4.24 For class notations DK 2 and DK 3, the DK
control system shall include a software function,
normally known as ‘consequence analysis’, which
continuously verifies that the vessel will remain in
position even if the worst case failure occurs. This
analysis shall verify that the thrusters remaining in
operation after the worst case failure can generate the
same resultant thruster force and moment as required
before the failure. The consequence analysis shall
generate an alarm if the occurrence of a worst case
failure would lead to a loss of position due to insufficient
thrust for the prevailing environmental conditions. For
operations which will take a long time to safely
terminate, the consequence analysis shall include a
function which simulates the thrust and power remaining
after the worst case failure, based on manual input of
weather conditions.

4.2.5 Redundant computer systems shall be
arranged with automatic transfer of control after a
detected failure in one of the computer systems. The
automatic transfer of control from one computer system
to another shall be smooth and within the acceptable
limitations of the operation.



2-8 Bolim 2- DK Sistemi istekleri

Section 2- DK System Requirements B

4.2.6 DK 3 ek klaslama isaretinde, DK kumanda
sistemindeki back-up, DK kumanda istasyonundan A-60
sinifi bélme ile ayrilan ayri bir odada yer alacaktir. DK
isletimi sirasinda, bu back-up kumanda sistemi;
sensorlerden, konum referans sistemlerinden, itici geri-
beslemesinden, vb. nden gelen verilerle stirekli olarak
glncellestirilecek ve kumanday! almaya hazir olacaktir.
Kumandanin back-up sistemine aktarimi back-up
bilgisayarinda bulunan el kumandasi ile yapilacak ve
ana DK kumanda sistemindeki herhangi bir arizadan
etkilenmeyecektir.

427 Her DK bilgisayar sistemi icin, herhangi bir gli¢
arizasinin bir bilgisayardan daha fazlasini
etkilemeyecegi sekilde, bir kesintisiz gi¢ beslemesi
(UPS) saglanacaktir. UPS aki kapasitesi, ana gig¢
arizasini takiben en az 30 dakikallk bir calisma

saglayacak sekilde olacaktir.

4.3 Konum referans sistemleri

4.3.1 Konum referans sistemleri, gerek kullanim
seklinin neden oldugu sinirlamalar ve gerekse isletme
kosullarinda éngorilen performans bakimindan, isletim
istekleri g6z dniinde tutularak secilecektir.

4.3.2 DK 2 ve DK 3 ek klaslama isaretlerinde, en az
3 konum referans sistemi bulunacak ve c¢alisma
sirasinda DK kumanda sistemi icin ayni anda hazir
durumda olacaktir.

4.3.3 Eger 2 veya daha fazla konum referans sistemi
gerekli ise, bunlar ayni tipte olmayacak, farkh
prensiplere dayandirilacak ve isletme kosullarina uygun
olacaktir.

434 Konum referans sistemleri, o6ngorilen DK
isletimi icin yeterli hassasiyette veri saglayacaktir.

4.3.5 Her konum referans sisteminin performansi
izlenecek ve konum referans sistemindeki sinyaller

yanligsa veya yetersizse, ikazlar verilecektir.

4.3.6 DK 3 ek klaslama isaretinde, konum referans

sistemlerinden en az bir tanesi, dogrudan back-up

4.2.6 For class notation DK 3, the back-up on DK
control system shall be located in a room separated by
A-60 class divisions from the main DK control station.
During DK operation this back-up control system shall
be continuously updated by input from the sensors,
position reference systems, thruster feedback, etc., and
shall be ready to take over control. The switch-over of
control to the back-up system shall be manual, situated
on the back-up computer and shall not be affected by
any failure of the main DK control system.

4.2.7 An uninterruptable power supply (UPS) shall
be provided for each DK computer system to ensure
that any power failure will not affect more than one
computer. UPS battery capacity shall provide a
minimum of 30 minutes operation following a mains

supply failure.

4.3 Position reference systems

4.31 Position reference systems shall be selected
with due consideration to operational requirements, both
with regard to the restrictions caused by the manner of
deployment and expected performance for the operating
conditions.

4.3.2 For class notations DK 2 and DK 3, at least
three position reference systems shall be installed and
simultaneously available to the DK control system
during operation.

433 If two or more position reference systems are
required, they shall not be of the same type, based on
different principles and suitable for the operating
conditions.

4.3.4 The position reference systems shall provide
data with adequate accuracy for the intended DK

operation.

4.3.5 The performance of any position reference
systems shall be monitored and warnings shall be
provided, if the signals from the position reference
systems are either incorrect or substantially degraded.

4.3.6 For class notation DK 3, at least one of the

position reference systems shall be connected directly
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kumanda sistemine baglanacak ve diger konum
referans  sistemlerinden A-60 sinifi  bdlmelere
ayrilacaktir.

4.4 Sensor sistemleri

4.4.1 Geminin sensorleri, asgari olarak; geminin
rotasini, gemi hareketlerini, rizgar hizini ve
dogrultusunu o6lgecektir.

442 DK 2 ve DK 3 ek klaslama igaretleri i¢gin, DK
kumanda sistemi, geminin sensorlerinden gelecek
dogru sinyallere butinuyle bagli ise, bu sinyaller, ayni
amaca hizmet eden 3 sistemden alinacaktir (6rnegin; bu
husus en az 3 cayro pusulanin kullaniimasini gerektirir).

443 Fazlalikh sistemlere bagli, ayni amaca hizmet
eden sensorler, birinde olusacak ariza digerlerine etki
etmeyecek tarzda bagimsiz olarak dizenlenecektir.

444 DK 3 ek klaslama isareti igin, her tipten bir adet
sens6r dogrudan back-up kumanda sistemine
baglanacak ve diger sensdrlerden A-60 sinifi bélmelere
ayrilacaktir.

5. Kablolar ve Boru Sistemleri

51 DK 3 ek klaslama isaretinde, fazlalikh
donanimin veya sistemlerin kablolari, ayni bélme icinde
birlikte diizenlenmeyecektir. Buna olanak yoksa, bu tir
kablolar, kablolarin kendilerinden kaynaklananlar harig
olmak Uzere, tim yangin tehlikelerine karsi etkin olarak
korunmus olan, ug¢ kisimlari dahil, A-60 sinifi kablo
kanallari iginde bir arada bulunabilir. Bu tur kanallarda
kablo birlestirme kutularina izin verilmez.

5.2 DK 2 ek klaslama isaretinde, yakit, yaglama
yagi, hidrolik yag, sogutma suyu devreleri ve kablolar,
yangin tehlikeleri ve mekanik hasarlar dikkate alinacak
sekilde duzenlenecektir.

5.3 DK 3 ek klaslama igaretinde, fazlalkli boru
sistemleri (6rnegdin; yakit, sogutma suyu, yadlama yag,
hidrolik yag, vb. devreleri) ayni bdlme icinde birlikte
diizenlenmeyecektir. Buna olanak yoksa, bu tir borular,
borularin kendilerinden kaynaklananlar hari¢ olmak
Uzere, tum vyangin tehlikelerine kargi etkin olarak
korunmus olan, ug¢ kisimlari dahil, A-60 sinifi kanallar
icinde bir arada bulunabilirler.

to the back-up control system and separated by A-60
class divisions from the other position reference
systems.

4.4 Sensor systems

4.4.1 Vessel's sensors shall at least measure
vessel’s heading, vessel’s motions, and wind speed and
direction.

4.4.2 If, for a class notation DK 2 or DK 3, the DK
control system is fully dependent on correct signals from
vessel’s sensors, these signals shall be based on three
systems serving the same purpose (i.e. this will result in
at least three gyro compasses being installed).

443 Sensors for the same purpose, connected to
redundant systems, shall be arranged independently so
that failure of one will not affect the others.

444  For class notation DK 3, one of each type of
sensors shall be connected directly to the back-up
control system and separated by A-60 class division
from the other sensors.

5. Cables and Piping Systems

5.1 For class notation DK 3, cables for redundant
equipment or systems shall not be routed together
through the same compartments. Where this is not
practicable, such cables may run together in cable ducts
of A-60 class including duct ends, which are effectively
protected from all fire hazards, except those originating
from the cables themselves. Cable connection boxes
are not allowed in such ducts.

5.2 For class notation DK 2, piping systems for
fuel, lubrication, hydraulic oil, cooling water and cables
shall be with due regard to fire hazards and mechanical
damage.

5.3 For class notation DK 3, redundant piping
systems (i.e. piping for fuel, cooling water, lubrication
oil, hydraulic oil, etc.) shall not be routed together
through the same compartments. Where this is not
practicable, such pipes may run together in ducts of A-
60 class including duct ends, which are effectively
protected from all fire hazards, except those originating
from the pipes themselves.
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6. Fazlalikli Olmayan Ana DK Sistemleri ile
ilgili istekler

DK 2 ve DK 3 ek klaslama igaretlerinde, dogrudan DK
sisteminin bir pargasi olmayan, fakat arizalanmasi
durumunda DK sisteminde arizalara yol agan sistemler
(6rnegin, ortak yangin soéndirme sistemleri, makina
havalandirma sistemleri, kapatma sistemleri, vb.) de bu

kurallarin ilgili isteklerine uygun olacaktir.

6. Requirements For Essential Non-DK

Systems

For class notations DK 2 and DK 3, systems not directly
part of the DK system but which in the event of failure
could cause failure of the DK system (e.g., common fire
suppression systems, engine ventilation systems, shut-
down systems, etc), shall also comply with the relevant

requirements of these Rules.
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BOLUM 3 SECTION 3
SORVEYLER VE TESTLER SURVEYS AND TESTS
A. Fabrika Kabul Testi (FAT) A. Factory Acceptance Tests (FAT)

Yeni bir tesisin B.’de belirtilen sekilde sorveylere ve
testlere tabi tutulmasindan 6nce, uretim yerinde fabrika
kabul testleri yapilacaktir. Bu testler, Bélim 1, F.3'de
belirtilen onayli programa gore yapilacaktir.

B. Sorveyler ve Testler

1. Buradaki kurallara uygun olmasi istenilen her
DK tekne, asagida belirtilen sorvey ve testlere tabi

tutulur:

1.1 ilk sérvey, kurallanin ilgili kisimlarina tam
olarak uygunlugun saglanmasi igin DK sisteminin

butlinunde yapilacak sérveyleri igerir:

Fazlalkl ve bagimsiz sistemlerin dogrulanmasi

(DK 2 ve DK 3 ek klaslama isaretleri igin),

- Alarm sisteminin testi ve 6lgme sistemi lojiginin
kontroll (sensdrler, ¢evre donanimi ve referans

sistemi),

- Herbir iticinin kumanda ve alarm sistemlerinin
islev testleri,

- Kural isteklerine gore elektrik tesisinin testleri
(Bdlim 1, A.2),

— Uzaktan itme kontrol sistemi testleri,

- Biatinlyle DK sistemi testleri (tim igletim
durumlari, back-up sistemi, alarm sistemi ve elle

durdurma).

ilk sérvey; tim sistemlerin ve elemanlarin bitiiniyle
testini ve ilgili ek klaslama isaretine ait tekil bir arizadan
sonra Unitenin veya geminin konumunu muhafaza
yeteneginin testini igerir.

Before a new installation is surveyed and tested as
specified in B. factory acceptance tests shall be carried
out at the manufacturer’'s work. These tests are to be
based on the approved program as required Section 1,
F.3.

B. Surveys and Tests

1. Each DK vessel, which is required to comply
with the rules, is subject to surveys and testing specified
below:

1.1 Initial survey, which shall include a complete
survey of the DK system to ensure full compliance with
the applicable parts of the Rules:

Verification of redundancy and independence
(class notations DK 2 and DK 3),

- Testing of the alarm system and switching logic
of the measuring system (sensor, peripheral

equipment and reference system),

- Functional tests of control and alarm systems of
each thruster,

- Tests of the electrical installations according to

the requirements of rules (Section 1, A.2),

- Tests of the remote thrust control,

- Tests of the complete DK system (all operational
modes, back-up system, alarm system and

manual override).

The initial survey includes a complete test of all systems
and components and of the ability of the unit or vessel
to keep position after single failures associated with the
assigned class notation.



3-2 Bolim 3-Sorveyler ve Testler

Section 3-Surveys and Tests B

1.2 Periyodik

kisimlarina tam olarak uygunlugun saglanmasi igin, 5

sorveyler, kurallarin ilgili
yih agsmayan araliklarla yapilir. Test programi 1.1’de

belirtilen sekilde uygulanacaktir.

1.3 Yillik sorveyler, ilk sorveyin yildonimlerinden
3 ay 6nce veya 3 ay sonrasi arasinda yapilacaktir. Yillik
sorveylerle, DK sisteminin kurallarin ilgili kisimlarina
gbre bakiminin yapilmasi ve iyi durumda olmasi
saglanmis olur. Ayrica, ilgili ek klaslama isaretine ait
tekil bir arizadan sonra DK teknenin konumunu
muhafaza yetenegini dokimante etmek U(zere, tim
Onemli sistemlerin ve elemanlarin yillik testleri de

yapilacaktir.

1.4 Onarim / degisim sorveyleri, duruma bagli
olarak genel veya kismi olarak, bir hata bulundugunda
ve giderildiginde veya DK teknenin glvenligine etki
eden bir kaza oldugunda veya énemli onarimlar veya
degisimler yapildiginda gergeklestirilen sorveylerdir.
Bdyle bir sérveyden sonra, kurallarin ilgili kisimlarina
uygunlugun kanitlanmasi igcin gerekli olan testler
yapilacaktir.

2, Sorveyler ve testler TL sérveydri nezaretinde
yapilacaktir. TL , yillik ve klglik onarim sdérveylerinin,
TL tarafindan kabul edilen test programina gére, gemi

sahibi tarafindan yapilmasina izin verebilir.

3. Herhangi bir sérvey ve testin tamamlanmasin-
dan sonra, onarim veya bakim amaciyla donanim ve
fitinglerin dogrudan degistiriimesi hari¢ olmak U(izere,
TL‘'nun onayi olmaksizin DK sisteminde herhangi bir

onemli degisiklik yapilamaz.

1.2 Periodical surveys, at intervals not exceeding
five years, to ensure full compliance with the applicable
parts of the Rules. A complete test program shall be

carried out as required by 1.1.

1.3 Annual surveys, shall be carried out within
three months before or after each anniversary date of
the initial survey. The annual survey shall ensure that
the DK system has been maintained in accordance with
the applicable parts of the rules and is in good working
order. Further an annual test of all important systems
and components shall be carried out to document the
ability of the DK vessel to keep position after single

failures associated with the assigned class notation.

1.4 Repair / alteration surveys, A survey, either
general or partial depending on circumstances, shall be
made at any time a defect is discovered and corrected
or an accident has occurred which affects the safety of
the DK vessel, or whenever any significant repairs or
alterations are made. After such a survey, tests shall be
carried out as necessary to demonstrate full compliance
with the applicable provisions of the Rules.

2. The surveys and tests shall be carried out in
the presence of a TL Surveyor. TL may entrust the
owner of the vessel to carry out annual and minor repair

surveys according to a test programme accepted by TL.

3. After completion of any survey and test, no
significant change shall be made to the DK system
without the approval of TL, except the direct
replacement of equipment and fittings for the purpose of

repair or maintenance.
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