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OZET

Petrol ve Gaz iiretim tesislerinde OG-AG elektrik dagitimmmin nasil yapidigina deginip, parlayici ve yanici
gazlarin  bulundugu ortamlarda elektrik dagitimi ve aydinlatma sistemlerinde kullanilan ekipmanlari
inceleyelim. Bu bildiride hava yalittmli MCC ve elektrik dagitim panolarmmin yanict ve parlayici gazlarin
bulundugu ortamlarda tasarim esaslarimin elektrik miihendislerine sunulmas: esas alinmistir.

1. GIRIS

Petrol Gaz sektoriinde elektrik dagitimi
OG ve AG seviyesinden yapilmaktadir.
Kullanilmakta olan at bast pompalara
alternatif olarak, elektrik ile siiriilen
pompalar  vasitasiyla ~ ham  petrol
yeraltindan  ¢ikartilmaktadir.  Elektrikli
pompalar giiglerine bagl olarak OG ve AG
seviyesinden elektrik tiiketebilmektedirler.
Ayrica ham petroliin ¢ikartildiktan sonra
icersinde  bulunan su ve  diger
materyallerden ayristirilmast igin igersine
belirli dozlarda kimyasallar katilmaktadir,
bu sistem i¢in de MCC panolarindan AG
seviyesinden enerji tiikketilmektedir. OG ve
AG dagitimi yapilan ortamlarda hava
iletkenligi  yalittm  agisindan  sorun
oldugundan elektrik kaynakli patlamalari
engelleyecek “exproof system” dagitim
koskleri tasarimi  yapilmalidir. Dagitim
koskiinii olusturan tiim odalarin 1sitma ve
sogutmast HVAC sistemi ile yapilip yanici
ve parlayic1 gazlar ihtiva eden dis ortam
havasindan yalitimi saglamalidir. Elektrik
dagitim koskiinii olusturan tiim odalar
otomatik yangin algilama ve sondiirme
sistemi ile yangina karsi korunmaktadir.
Oda aydinlatmalar1 ve harici aydinlatma
armatiirleri ve anahtarlar1 yanici  ve
parlayict gaza karst yalitim saglayan
“exproof”  ozelliginde  secilmektedir.
Sahada bakim amagli enerji kullanimi
saglamak i¢in kullanilacak prizler de ayni
ozelliklerde secilmistir. Tesisin  enerji

stirekliligi agisindan hassas olan yiiklerini
8 saat siire ile beslemek i¢in UPS sisteme
dahil edilmistir.

Sekil 1. de Petrol ve Gaz sektoriinde
kullanilmakta olan ilgili standartlara gore
iiretilmis elektrik dagitim koskii
goriilmektedir. OG hiicreleri odasi, OG-
AG trafo odasi, AG dagitim ve MCC
panolar1 ile UPS panosu odasi, Akii odasi
olmak tizere 4 bolmeden olusmaktadir.
Bunlara ilaveten havalandirma sistemi ve
otomatik yangin algilama ve sondiirme
sistemi bulunmaktadir.

2. GENEL

Petrol ve gaz sektoriinde parlayici ve
yanict materyallerin bulundugu ortamda
bulunan elektrik dagitim merkezlerinde
elektrik enerjisi OG seviyesinde alinip,
dagitim OG ve AG seviyesinde yapilir. OG
seviyesinde biiyiik giiclii elektrik motorlu
pompalar beslenirken, AG seviyesinde AG
den beslenen dozajlama ve sirkiilasyon
pompalart  beslenmektedir. UPS den
beslenen siirekli enerjili bulunmasi gereken
sistemler icin 8 saat besleme kapasiteli
UPS kullanilmaktadir. i¢ ve dis aydinlatma
ve priz sistemlerinde yanici ve parlayici
ortamda calisma Ozelligine sahip ozellikte
exproof ekipmanlar kullanilmaktadir.



2.1 Petrol ve gaz sektoriinde parlayici ve
yanicit gazlarin bulundugu ortamlarda
kullamlacak elektrik dagitim kosklerinin
yapiminda uyulmasi gereken standartlar

IEC 60664

IEC 60751

IEC 61000

IEC 61537

IEC 61557

IEC 62271-202

Insulation Coordination For
Equipment = Within Low-
Voltage Systems

Industrial platinum resistance
thermometers and platinum
temperature sensors
Electromagnetic
Compatibility (EMC)

Cable management - Cable
tray systems and cable ladder
systems

Electrical safety in low
voltage distribution systems
up to 1 000 V a.c. and 1 500

V d.c. - Equipment for
testing, measuring or
monitoring of  protective
measures

High-voltage

switchgear and controlgear -
Part 202: High-voltage/low
voltage

substation

prefabricated

Sekil 1. Oil & Gas tesisleri igin iiretilmis AG/OG

dagitim merkezi

2.2 Kosklerin imalatlarinda taninms

olan asagida

belirtilen wuluslararasi

standartlara uyulmasi istenmektedir.

ISO 25

ISO 261

ISO 3452

ISO 3453

ISO 3506

ISO 5579

ISO 8501

ISO 9013
ISO 10721

General Requirements for
Competence of Calibration
and Test Labs
ISO General Purpose Metric
Screw Threads

Non-Destructive Testing
Penetrate Inspection -
General Principles

Non-Destructive Testing

Liquid Penetrant Inspection —
Verification

Corrosion Resistant Stainless
Steel Fasteners —
Specifications
Non-Destructive Testing
Radiographic Phenomenon —
Basic Rules
Preparation of
Substrates (2 Parts)
Welding and Allied Processes
Steel Structures: Materials
and Design

Steel

2.3 Elektrik ekipmanlarimin sec¢imi ve
montajlarimin  yapilmasinda asagidaki
standartlar esas alinmaktadir;

IEC 60038
IEC 60079
IEC 60885

IEC 60204
IEC 60364

IEC 60228

IEC 60287

IEC 60331

IEC 60332

IEC 60446

IEC Standard Voltages
Explosive atmospheres
Electrical test methods for
electric cables

Safety of machinery

Low Voltage electrical
installations

Conductors of insulated
cables

Electric cables - Calculation
of the current rating

Tests for electric cables
under fire conditions

Tests on electric and optical
fibre cables under fire
conditions

Basic and safety principles
for man-machine interface,
marking and identification -



Identification of equipment
terminals, conductor
terminations and conductors
IEC 60085  Electrical insulation -
Thermal evaluation and

designation.
IEC 60502  Power cables with extruded
insulation and their

accessories for rated
voltages from 1 kV (Um=
1,2 kV) up to 30 kV (Um =
36 kV)

IEC 60668  Dimensions of panel areas
and cut-outs for panel and
rack-mounted industrial-
process measurement and
control instruments

IEC 60529  Degrees of  protection
provided by enclosures (IP
code)

IEC 60598  Luminaires

IEC 60664  Insulation Coordination For
Equipment Within Low-
Voltage Systems

IEC 60751  Industrial platinum
resistance thermometers and
platinum temperature
sensors

IEC 61000  Electromagnetic
Compatibility (EMC)

IEC 61537  Cable management - Cable
tray systems and cable
ladder systems

IEC 61557  Electrical safety in low
voltage distribution systems
up to 1000 V a.c. and 1500
V d.c. - Equipment for

testing, measuring or
monitoring of protective
measures

IEC 62271-202 High-voltage switchgear
and controlgear - Part 202:
High-voltage/low  voltage
prefabricated substation

2.4 Sistemde kullanilacak UPS ig¢in
uyulmasi gereken standartlar
asagidadir;

IEC 60038  IEC Standard Voltages

IEC 60364

IEC 60439

IEC 60445

IEC 60446

IEC 60529

IEC 60146

IEC 60947

IEC 62259

IEC 61000

IEC 61557

Low  Voltage  Electrical
Installations

Low Voltage Switchgear and
Controlgear Assemblies

Basic and safety principles
for man-machine interface,
marking and identification -
Identification of equipment
terminals and  conductor
terminations

Basic and Safety Principles
for Man-Machine Interface,
Marking and Identification -
Identification of Conductors
by Colors or Numerals
Classification of degrees of
protection of enclosures
Semiconductor Converters
Low Voltage Switchgear and
Controlgear

Stationary batteries — Nickel-
cadmium — Partial
recombination type
Electromagnetic
Compatibility (EMC) —
Various Parts

Electrical safety in low
voltage distribution system up
to 1000V A.C. and 1500V
D.C.

IEC 62040-1-1 Uninterruptible power

systems (UPS) - General and
safety requirements for UPS
used in operator access areas

IEC  62040-1-2 Uninterruptible ~ power

IEC 62040-2

IEC 62040-3

ISO 9001

systems (UPS) - General and
safety requirements for UPS
used in restricted access
locations

Uninterruptible power
systems (UPS) -
Electromagnetic

compatibility (EMC)
requirements

Uninterruptible power

systems (UPS) — Method of
specifying the performance
and test requirements

Quality systems - Model for
quality assurance in design,



development, production,
installation and servicing

2.5 Sistemde kullanilacak trafo icin
uyulmasi gereken standartlar;

IEC 60038
IEC 60044
IEC 60051

IEC 60060
IEC 60073

IEC 60076
IEC 60085

IEC 60214
IEC 60255

IEC 60269
IEC 60364

IEC 60445

IEC 60529

IEC 60616

IEC 60617

IEC 60688

IEC 61000

ISO 887

IEC Standard Voltages
Instrument transformers
Direct acting indicating
analogue electrical measuring
instruments and their
accessories

High voltage test techniques
Basic and Safety Principles
for Man-Machine Interface,
Marking and Identification -
Coding Principles for
Indicators and Actuators
Power Transformers
Electrical insulation -
Thermal  evaluation  and
designation

Tap Changers

Measuring Relays and
Protection Equipment

Low Voltage Fuses

Low  Voltage  Electrical
Installations
Basic and safety principles

for man-machine interface,
marking and identification -
Identification of equipment

terminals, conductor
terminations and conductor
Degrees of  protection
provided by enclosures (IP
Code)

Terminal and tapping
markings for power
transformers

Graphic symbols for
diagrams

Electrical measuring
transducers for converting

A.C. electrical quantities to
analogue or digital signals
Electromagnetic
compatibility (EMC)

Plain washers for metric
bolts, screws and nuts for

ANSIStd 32 Standard

general purposes — General

plan

Requirements,
Test

Neutral

Terminology, and
Procedure for
Grounding Devices

2.6 AG dagitim ve MCC panolarinin
imalati ve montajinda uyulmasi gereken

standartlar;

IEC 60038
IEC 60044
IEC 60073

IEC 60085

IEC 60255

IEC 60269
IEC 60364

IEC 60439

IEC 60445

IEC 60446

IEC 60529

IEC 60617

IEC 60715

IEC 60947

IEC Standard Voltages
Instrument Transformers
Basic and Safety Principles
for Man-Machine Interface,
Marking and Identification -

Coding Principles for
Indication Devices and
Actuators

Electrical insulation -
Thermal  evaluation  and
designation

Measuring  Relays and

Protection Equipment
Low Voltage Fuses

Low  Voltage  Electrical
Installations
Low Voltage Switchgear and

Controlgear Assemblies

Basic and safety principles
for man-machine interface,
marking and identification -
Identification of equipment
terminals and  conductor
terminations

Basic and Safety Principles
for Man-Machine Interface,
Marking and Identification -
Identification of Conductors
by Colors or Numerals
Classification of degrees of
protection of enclosures

Graphical =~ Symbols  For
Diagrams
Dimensions of LV

Switchgear and Controlgear
Low voltage switchgear and
controlgear



IEC 61000 Electromagnetic
Compatibility (EMC) -
Various Parts

IEC 61459 Low  Voltage Fuses -
Coordination Between Fuses
and  Contactors/  Motor
Starters — Application Guide

IEC 61557 Electrical safety in low
voltage distribution system up
to 1000V A.C. and 1500V
D.C.

IEC 61641 Enclosed Low  Voltage
Switchgear and Controlgear
Assemblies

IEC 61850 Communications  Networks

and Systems in Substations

Plain washers for metric

bolts, screws and nuts for

general purposes — General

plan.

ISO 887

2.7 OG Hiicreleri icin uyulmas: gereken
standartlar;

IEC 62271-100 High Voltage AC Circuit
Breakers

IEC 62271-102 AC  Disconnectors and
Earthing switches

IEC 62271-103 High Voltage switches

IEC 60282-1 High Voltage fuses

IEC 62271-200 High-voltage switchgear
and controlgear - Part 200:
A.C. metal-enclosed
switchgear and controlgear
for rated voltages above 1
kV and up to and including
52kV

IEC 62271-105 High-voltage switchgear

and controlgear - Part 105:

Alternating current switch-

fuse combinations

Degrees of Protection

Provided by Enclosures

(IP Code)

IEC 62271-1 High-voltage switchgear
and controlgear - Part 1:
Common specifications

IEC 60529

3. 0G & AG DAGITIM KOSKLERINI
OLUSTURAN BOLUMLER

3.1 OG Bolmesi;

Oil & Gas tesisleri icin iiretilen OG/AG
dagitim kogsklerinde OG odasi boyutlarini
asgariye indirmek amaciyla ve yalitim
saglayan havanin iletkenliginin sorun
cikartacagi diisiincesiyle gaz izoleli OG
hiicreleri kullanilmaktadir. OG odasinin
altinda OG kablosunun biikiilme yarigapini
saglayacak yiikseklikte kablo bdlmesi
bulunmaktadir. OG odasinda ki hiicreler
ile OG barasina, yakinda bulunan enerji
nakil hattindan enerji alinip, kosk icersinde
bulunan OG/AG trafonun - sahada
bulunan OG’ den beslenen pompa ve diger
sistemlerin OG beslemeleri yapilmaktadir.

3.2 Trafo Bolmesi;

OG/AG trafosunun bulundugu bodlmedir.
Sistemde sartnameye bagli olarak hermetik
veya kuru tip trafolar kullanilmaktadir.
Teknik olarak kiyaslarsak, hermetik trafo
bulundugu ortamin ihtiva ettigi zararh
gazlara kars1 daha iyi yalitim sagladigindan
tercih edilmektedir. Trafonun sogutulmasi
yine HVAC sistemle ortam 1sist siirekli
kontrol  edilerek  otomatik  olarak
yapilmaktadir. Trafonun OG ve AG
baglantilar1 standartlara uygun olarak 6zel
kablo basliklar ile yapilmaktadir. Odanin
altinda bulunan kablo bélmesinden trafoya
olan kablo gegisleri de 0Ozel olarak
tasarlanmustir.

i

Sekil 2. Ornek OG Odast



Sekil 3. Ornek Trafo Odasi

3.3 AG Bolmesi;

AG odasinda AG ana dagitim ve MCC
panosu ile HVAC kontrol paneli ve UPS
kontrol ve dagitim panosu bulunmaktadir.
Bu bolmenin de sogutulmast HVAC
sistemle oda sicakligi siirekli kontrol
edilerek otomatik yapilmaktadir. AG
panosu tip testli cekmeceli olarak, form 3b
olarak imal edilmektedir. Tiim panolara
kablo girigleri alttan yapilmaktadir.

Sekil 4. AG Odasi
3.4 Batarya (Akii) Bolmesi;
UPS sistemi ile DC kumada gerilimini
saglayan siteme ait akiilerin bulundugu
odadir. Bu odada da kablo baglantilart
alttan yapilmaktadir. Akiilerden ¢ikan
kablolar yanda bulunan UPS panosu ve
AG dagitim panosuna  geg¢mektedir.
Akiilerin  bir kismi acil aydinlatma
sistemini beslemektedir.

Tesis aydinlatma ve priz tesisat1 ile alarm
sistemi  cihazlart  “exproof”’  olarak
tasarlanmig olup tiim ekipmanlar da
elektrikten kaynakl parlamalar1
engelleyecek  sekilde imal  edilmis
olmalidur.



Sekil 5. Batarya (Akii) Odas1

4. SONUC:

Oil & Gas tesislerinin kullanimina sunulan
OG/AG dagiim kosklerinde tasarim
exproof olarak talep edilmektedir. Yalitimi
saglayan  havanin  iletkenligi  diger
ortamlara goére daha yliksek degerlere
ulasmis oldugundan sec¢ilmis olan OG
hiicrelerinde hava izoleli sistem
kullanilmamaktadir. Trafolar dis ortamdan
izole sisteme haiz olan hermetik tipte veya

kuru tipte secilmekte ve trafo odasinin dis
ortam havasi ile irtibati tamamen izole
edilmistir. AG Ana dagitim ve MCC
panosu c¢ekmeceli, tip testli ve form 3b
olarak talep edilmektedir. UPS sistemi ise
istenilen glicte ki tesisi 1 saat besleyecek
kapasitede secilmektedir. HVAC sistemi
sayesinde dis ortam havasindan bagimsiz
sogutma ve 1sitma yapilmaktadir. CO2 li
Otomatik yangin algilama ve sondiirme
sistemi sayesinde yangima karst koruma
saglanmistir.

Kompakt yapida olan OG/AG koskler Oil
& Gas sektoriinde elektriksel olarak kot
dis ortam kosullarinda enerji dagitimi
saglamak tizere tiretilmektedir.

5. KAYNAKLAR:

1. Aktif Elektroteknik A.S. Ar-Ge ve
Uygulama Departmani proje ve tasarim
calismalari.

2. PETRONAS firmasinin Petrol ve
gaz tesislerinde kullandig1 koskler
icin hazirlamis oldugu sartnameler.

3. ENI IRAK b.v. firmasinin Petrol ve
gaz tesislerinde kullandig1 koskler
i¢cin hazirlamis oldugu sartnameler.

4. Shell firmasinin kullandig1

“ELECTRICAL ENGINEERING

GUIDELINES” sartnamesi.



