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Electrical & Automation
Solutions

For Power Generation
Transmission & Distribution

Engineering ® Automation ® Protection ® Electrification



Introduction of Our Company

Facing the future together with confidence...

YEO was established to provide innovative solutions in the
industrial automation sector in the early 2000's in Istanbul.
By increasing knowledge and experience of our young
and dynamic team YEO ranked among the best important
electrical and automation companies within Turkey. Being
ABB's Value Provider and ensuring the sustainability and
productivity growth, YEO has realized various projects in
industrial plants within country and abroad with its good
engineering background and high-tech equipment.

YEO with expertise in Electrical & Automation & Instrumenta-
tion offers turnkey solutions in many sectors, particularly in
Energy, Oil & Gas, Mining & Cement, Water and Transportation.

YEO, since it's establishment, has been one of the leading
company by providing imperhensive technical solutions
to Energy sectors. YEO continues its engineering in every
segment of energy sectors with its specialized and experienced
employees, by utilizing creative and innovative solutions with
the application of newly developed technologies.

Yilmaz insaat and ISS are group company of YEO.
Short brief information as below

Integrated
’. Systems

g Solutions
ISS : Integrated Systems Solutions

ISS is a branch of YEO and Azerbaijan ABB value provider, Established in
Azerbaijan for the purpose of expanding YEO's services and solutions to
Industrial sector in the Azerbaijan and other CIS Countries.

info@iss-az.com | www.iss-az.com

YEO have great experience in energy sector, the main business
lines of YEO in Energy sector, which are listed as follows:

+ Turnkey Substations Solutions (AIS, GIS, HGIS, Mobile Sub.)
+ Energy & Process Automation Solutions

+ Substations Automation System Solutions

+ Energy SCADA Solutions

+ Electrical Balance of Plant (e-BOP)

+ Power System Applications

+ Electricity Transmission Lines

« Thermal Power Plant Consultant & Engineering

+ Solar Power Plant Solutions

+ Wind Power Plant Solutions

+ Railway Solutions

+ Refinery Process Automation

« Pump and Compressor Stations Solution

[ ]
' lYI LMAZ
INSAAT
YILMAZ iNSAAT

Since the creation in 1997 as a construction company Yilmaz Insaat
engaged in all kinds of concrete projects for power plants, industrial
buildings, commercial and residental construction civil works.

info@yi.com.tr | www.yi.com.tr
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Energy storage

Power Plant

400kV transmission line

/\‘ Electrical: Energy&Process Automation System Designs:
‘ WY i. » Up to 500 kV HV Substation Design + Energy&Process Automation System Design
Residental + MV / LV Switchgear Basic and Detail Design + Control System Topology Design
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Voltage Support / Power Quality

34.5kV ring

+ Reactive Power Compansation

+ Sizing calculations for transformers, cables, cable tray,

generator

+ Shortcircuit Calculation
+ Earthing System and Calculation

+ Lightining Protection System

Power and Lighting Desing

+ Data, Communication, CCTV, Fire Alarm Design
+ Layout Plan

+ Detail Engineering

Substation Automation System (SAS):
+ Energy SCADA Solutions

IEC 61850 Applications

+ Parallel Redundancy Protocol (PRP) Applications

+ Hot-Swap Redundant (HSR) Applications

+ Wind Power Plant Measurement (RITM) Application
+ Secondary Design of Substation

+ Relays Selection and Configurations

+ Control&Protection Panel Design

+ Technical Project Management
+ Procurement Management
+ Schedule Management

+ Project Coordination

Document Management

Cost Management

+ Risk Management
+ Site Services Management
+ Quality Management

+ Safety Management

_woth Bt wowem

+ Configuration of Hardware
+ Control Panel Design

+ Function Descriptions and Logic Diagrams
Application

+ Process Flowchart Design

+ Instrument Selection and Design
+ DCS Systems Design

+ PLC Systems Design

+ SCADA Systems Design

Power Systems Design and Applications:
+ Load Flow Analysis

+ Short Circuit Calculations

+ Relay Coordinations and Selectivity

+ Harmonic Analysis

+ Power Quality Analysis

+ MENR, National Grid Regulation Application
+ Preparation of technical specification
+ Technical evaluation of offers

+ Attendance to meetings for Technical
Coordination

+ Preparing Project Feasibility




y Power Plants Electrical and Automation Solutions

Thermal Power Plant (TPP)
Hydroelectric Power Plant (HEPP)
Geothermal Power Plant (GEPP)
Wind Power Plant (WPP)

Solar Power Plant (SPP)

s

Biogas/Biomass Power Plant (BPP)
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Turnkey Substation Solutions (AIS-GIS-HGIS, Mobile SS)
Substation Automation Systems (SAS)
Process Automation Solutions (Advanced DCS Systems)
Electrical Balance of Plant (e-BOP) [Transmission line to Instruments]
Energy SCADA Solutions
Power Quality Applications (PFC,SFC,RPC)

Design and Engineering Services

Consulting Services
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Power Plants Electrical and Automation Applications

Plant Electrical System:

+ Excitation System

+ Automatic Voltage Regulator (AVR)

+ Synchronization Units System

+ High-Speed Bus Power Transfer System

+ MV Switchgear

+ MDP, MCC Panel Solutions

« Electrical Works (From HV Switchgear to Instrumentation)

Plant Control System:

+ DCS, PLC System

+ RTU System

+ SCADA System

+ Communication (61850, Modbus, Profibus, Profinet, GSM, RF...)

Automation Systems in Power Plant:
« Turbine Control&Protection System
+ BMS SIL2-3 Application

+ Balance of Plant

+ Syncronization

+ Excitation System

+ Network Connection and Power Quality

Test & Commissioning :

+ Primer Equipments Test + Hot & Cold Signal Test
+ Secondary Equipments Test ~ + Function Test

+ Protection Relay Tests + Cable Hi-pot Test

+ Transformer Test + SAS Equipment Test

+ Grounding Measurement « Site Acceptance Test

+ UPS and DC System Test

Energy
Informatjon Management | power
distribution
server
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Excitation System;

Excitation systems have a powerful effects on generator dynamic
performance and availability. It ensures quality of generator
voltage and reactive power. UNITROL 6000 is the latest generation
of Indirect Excitation Systems

Synchronization Units System;
Synchronizing Device are widely used in power stations where
the generators need to be parallel with national grid systems.

| Substation
380/154 kv

- Powier distribution
e 34,563 kv
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Quality Instruments
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drives

Process motors

Energy &Process Automation Solutions;
Highly reliable automation system design
Provide innovative solutions in the industrial automation sector

3

Excitation system

Medium voltage
transformers process motors

YEO|9



o

HV Substation:

+ Turnkey Substation Solutions

+ Gas Insulated Switchgear for Substations (GIS)
« Air Insulated Substations (AIS)

+ Hybrid Gas Insulated Switchgear (HGIS)

Primary Equipments:
+ Circuit Breaker

+ Disconnector

+ Voltage Transformer
+ Current Transformer
+ Surge Arrestor

+ Line Trap

Secondary Equipments:

+ Relays Panel

+ Local Control Panel (LCC)
+ AC Distribution Panel

+ DC Distribution Panel

+ Telecommunication Panel
+ RTU Panel

+ AVR Panel

+ Metering Panel

Automation and Protection:
+ Energy SCADA Solutions

« |EC 61850 Applications

- Parallel Redundancy Protocol (PRP) Applications
+ Hot-Swap Redundant (HSR) Applications
+ Metering Panel

Energy Automation and Protection;
Energy Scada, PRP, HSR, IEC 61850 Applications

AIS: Air Insulated Switchgear;
Up to 550 kV AIS Substation Solutions

GIS: Gas Insulated Switchgear;
Up to 550 kV GIS Substation Solutions

HGIS: Hybrid Gas Insulated Switchgear;
Up to 550 kV HGIS Substation Solutions
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MicroSCADA Pro for network control and distribution
management;

+ Leading functionality

+ Operation and informative presentation of the network

+ Dependable operational safety

+ Intelligent switch order management

+ Outages from hours to minutes
Extensive reporting facilities
Measurement reports
Energy reports

Support for asset management

Network topology with Historian architecture

MicraSCADA Pro workstations

.

MicroSCADA Pro = — 1=t MicroSCADA Pro
network control/DMS servers ; 1 H I ; 1 Historian server
i || H
ABE i i ABS MicroSCADA Pro
' =™ . front end
== communication
3 § g units
r'y : ‘A r'y I’
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Energy SCADA Applications

Energy SCADA Applications:

+ |EC 61850 Application

+ Parallel Redundancy Protocol

+ Redundant Gateway

+ Redundant Station HMI

+ Independent embedded gateway
+ Advanced Control

+ Advanced Monitoring

+ Extra-high voltage transmission
+ Complex distribution

Station Level Solutions

Energy SCADA network control and distribution management:
+ Leading functionality

+ Operation and informative presentation of the network

+ Dependable operational safety

« Intelligent switch order management

+ Outages from hours to minutes

+ Extensive reporting facilities

+ Measurement reports

+ Energy reports

+ Support for asset management

Station level (Example SAS 690) \\@ erarw::«eernance ?oerr:g\scen(er ‘ SCADA fOl' PRP and 61 850 App|lcat|0ns:
Hardcopy Event Workstation GPS/T\me\\ Redundant station HMI Station Firewall/ Gateway Router/ Gateway Router/
printer printer server alarm VPN firewall/ VPN firewall/ VPN . R ed un d a nt G a‘teW ay

[y | WY Station LAN

. o . Redundant
IﬂLﬁ]l hl, ﬁﬂ station computer

j\lil m m 5 T L# L# + Redundant Station HMI
N - ¢ J + Independent embedded gateway

P

Redurdant gaevy | + Advanced Control

+ Advanced Monitoring

+ Extra-high voltage transmission

« Complex distribution

IEC 61850-8-1 | ) ]
T
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Bay Bay Protection and Bay Control Solutions
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Trans-
mission
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b " L Alternative
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. . L
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. . .
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National Load Dispatch Center (NLDC)
Telecommunication

Our services for communications technologies, fiber-optic infrastructure installations, PLC (Power Line Carrier), Transmission
Systems, Wireless Communications and Engineering Works include for a turnkey system solutions. TEIAS, OPGW spare lines
and leased line communications for Turk Telekom SDH, MUX, PAX plant and the able to supply different types of modems, all
works with engineering services are carried out by our company until to system acceptance phases.

+ PLC (Power Line Carrier) Projects,

« Fiber Terminations and OTDR measurements,

+ Transmission Systems and Projects, (SDH, PDH, CWDM, DWDM, MUX, etc...)
+ PBX and PAX Solutions,

+ Leased lines,

« Communication System Solutions

+ Power Plants Communication Systems.

SUBSTATION

MULTIPLEXER

“—"( LINETRAP @

DCE FSK Modem

Multiplexer

"]
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SDH A

1+ 8output '

Teleprotection

F/O Line
STM1 155 Mbps

sevO

COMMUNICATION DIAGRAM

Teleprotection

,,,,,,,,,,,,,,,

PAX
64 Kbps Leased Line ’
E&M
~C PN

200 (RS-232)
DCE FSK Modem

MULTIPLEXER

HPP-WPP-TPP
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Power Quality Applications

* Primary Frequency Control Test Solutions

+ Secondary Frequency Control Test Solutions

+ Reactive Power Control Test Solutions

+ National Load Dispatching Center Reporting Software and Solutions

Primary Frequency Control (PFC)

The Primary Frequency Control (PFC), an important way to maintain frequency stability, balances the power generation
and load consumption in the grid. The main purpose of primary frequency control is to react within a few seconds to any
frequency deviation and to reestablish the balance between produced and consumed energy. The activation is done locally and
independently by a proportional control in every participating power unit.

PFC Signals,
+ Active Power Output (MW)
+ Network Frequency
+ Simulated Frequency
+ Valve Positions
+ Steam Pressure
+ Steam Temperature

PFC Tests,
+ Primary Frequency Control Reserve Test
+ Primary Frequency Control Sensitivity Test
+ Primary Frequency Control 24 Hours Verification Test

Secondary Frequency Control (SFC)

Secondary control, also referred to as Load Frequency Control, is the second level for compensating active power mismatch.
It should start after a few seconds and as a result the frequency returns to the nominal value within 15 minutes, if it does not,
tertiary control takes over from secondary control.

The role of secondary frequency control is to keep or restore the system frequency to its nominal value, the balance generation/
load within a control area, and scheduled power exchanges with neighboring areas of control. This control is addressed modifying
the set-point of active power units assigned to secondary control, which belong to the control area where the imbalance occurs.

Reactive Power Support and Voltage Control

During the daily operation, power systems may experience both over-voltage and under-voltage violations that can be overcomed
by voltage/Var control. Through controlling the production, adsorption, and flow of reactive power at all levels in the system,
voltage/Var control can maintain the voltage profile within acceptable limit and reduce the transmission losses. Transmission
connected generators are generally required to support reactive power flow.

Frequency

Power Generation Load Demand
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YEO provides reliable, efficient and flexible protection, monitoring and control for all applications in sub-transmission,
transmission and distribution systems. We are also offering simplified solutions for complex applications that previously required
the installation of several discrete pieces of equipment. This approach reduces costs and minimizes spare parts handling.

The system allows the mapping of the standard logical device names, logical node names and attributes to a customer oriented
and IED-vendor independent IEC 61850 model. These systems also support the new IEC-standard redundancy protocols (PRP,
HSR), networks can now be built for the first time with genuinely uninterrupted data communication.

Line Distance Protection Breaker Protection

Line distance protection IEDs (Intelligent Electronic Device) The breaker failure protection allows for high speed back-

offer extensive protection application opportunities for up tripping of surrounding breakers, and re-tripping of the

overhead lines and cables, or combinations of overhead own breaker in any single breaker busbar arrangement, for

lines and cables. instance to avoid operational mistakes during testing. This

IEDs with five zone distance protection for phase to phase function is essential in substations that require local back-

and three phase faults are capable of single and three up protection.

phase tripping, autoreclosing with synchronizing and

synchrocheck, power swing detection and a wide range of Phaser Measurement Unit

scheme communication logics. The breaker failure protection allows for high speed back-
up tripping of surrounding breakers, and re-tripping of the

Line Differential Protection own breaker in any single breaker busbar arrangement, for

The IED provides full scheme differential protection and instance to avoid operational mistakes during testing. This

incorporates all functions usually required for the protection function iS. essential in substations that require local back-

of power lines. It is designed for all power and distribution up protection.

levels and protects lines with two up to six line ends. The

relay is designed to provide high-speed and phase-selective [

PROTECTION

fault clearance.

31 (HV)

Transformer Differential Protection

The type 87T transformer differential relay provides high
speed phase and ground protection for two and three
winding power transformers.

Busbar Protection

The IED is designed for the protection and monitoring

of busbars, T-connections and meshed corners from
medium to extra high voltage levels. Due to its extensive
I/0 capability, it protects single and double busbars with or
without transfer bus, double circuit breaker or one-and-half
circuit breaker arrangements.

Bay Controller

Bay Controller is used for the control, protection and
monitoring of different types of bays in power networks.
The IED is especially suitable for applications in distributed
control systems with high demands on reliability.

The control is performed from remote (SCADA/Station)
through the communication bus or locally from a graphical
HMI on the front of the IED showing the single line diagram.
Different control configurations can be used, and one
control IED can be used per bay.

Generator Protection and Monitoring e

- ] L
The unique main protection functions are able to selectively i F“_:.—T | =1 E
detect and clear all fault types over 100% of the stator it | T R PP T O H
winding. The differential protection internal/external fault ! ‘ : = ‘ ) P
discriminator is based on negative sequence current values, T

enabling fast and selective decision to operate.

: 3'?"‘*!_?"1:-!_]’? =

5
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Panel Solutions

Panel Solutions:

+ Main Distrubition Panel (MDP)

+ Motor Control Center Panels (MCC)

« Compansation Panels

+ Frequency Convertor / Softstarter Panels
+ RTU Panels

+ DCS Panels

+ PLC Panels

Panel Solution Technical Specifications

Description Notes

+ Manufacturing Standards + IEC 60439-1, DIN EN 60439-1 (VDE 0660 part 500)
+ Class Partitioning « Form 1 to Form 4b

+ Protection Class + IP20 to IP68

+ Metal thickness « Upto3mm

+ Short circuit Capacity + Upto 6300 A/ 100 kA

+ Operation Condition -Temperature + Up to +50°C

+ Rated insulation voltage (Ui) + 1000V, 3p, AC, DC

+ Paint color and thickness + Electrostatic epoxy polyester powder paint

* Busbars + L1/L2/L2 PE-N, PE and N phase 50%/100% of the

capacity, 99,9% pure electrolytic copper busbar

o v Ao TN e :
"1 VAR P ANT Installation Works

‘\l?"‘( NF UBSNL ¥ v e Y S W j‘ Installation Works:
LI ‘ AN e S L) K ; - Turnkey HV Substations Installation (AIS-GIS-HGIS, Mobile SS)

+ Industrial Facilities Electrification Works

+ Medium Voltage Switchgears Installation

+ LV MDP, Compansation, MCC, Control, Scada etc. Panels Installation
« Transformers Installation (100 kVA ... 250 MVA)

+ LV Busbars and 6 kV to 20 kV HV Busbars Installation

« Cabling Works (Cable Pulling, Termination, e.t.c)

+ Cable Tray and Conduit Installation

+ Lighting, Socket, Power System Installation

+ Data, Telephone, CCTV, Fire detection

+ Grounding and Lightining Protection Installation

+ Automation, DCS, PLC, SCADA, RTU Installation

+ Test and Commissioning
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Adularya Enerji Yunus Emre TPP 400 kV Substation Eskisehir/Turkey

Celikler Holding Orhaneli TPP 400 kV Substation RTU Configuration and
National Load Dispach Center (NLDC) Telecommunication

Celikler Holding Tuncbilek TPP 400 kV Substation RTU Configuration and
NLDC Telecommunication Kiitahya/Turkey

Giilsan Holding Kasimlar HEPP 154 kV AIS Substation Isparta/Turkey

Eren Holding Medcem Cement Factory 154kV AIS Substation Mersin/
Turkey

Cimsa Afyon Cement Factory 154kV Substation -Energy SCADA System,
RTU, RITM, NLDC Telecommunication Afyon/Turkey

Cimsa Nigde Cement Factory 154kV Substation - Energy SCADA System,
RTU, RITM, NLDC Telecommunication Nigde/Turkey

Bades Elektrik Mardin Taha NGCPP 154kV Substation - Energy SCADA
System, RTU, RITM, NLDC Telecommunication Mardin/Turkey

Kinesis Enerji Bereketli 154 kV WPP Substation - Energy SCADA System,
RTU, RITM, NLDC Telecommunication Tokat/Turkey

Are Elektrik Uretim Kurtkayasi 154 kV WPP Substation - Energy SCADA
System, RTU, RITM, NLDC Telecommunication Kayseri/Turkey

Adali Holding Tekirdag Kiyikdy 154 kV WPP Substation -Energy SCADA
System, RTU, RITM, NLDC Telecommunication Tekirdag/Turkey

Erdem Holding izmir Bagarasi 154 kV WPP Substation - Energy SCADA
System, RTU, RITM, NLDC Telecommunication izmir/Turkey

Limak Enerji Kirazlik 154 kV HEPP Substation - Energy SCADA System,
RTU Configuration and NLDC Telecommunication Siirt/Turkey

Eksim Holding Seferihisar 34.5 kV WPP Substation- Energy SCADA
System, RTU, RITM, NLDC Telecommunication izmir/Turkey

Erdem Holding izmir Odemis 34.5kV WPP Substation - Energy SCADA
System, RTU , RITM, NLDC Telecommunication izmir/Turkey

TEIAS Ardanug ITM 149 154 kV Substation- RTU Configuration and NLDC
Telecommunication Artvin/Turkey

TEIAS Samandag 154kV Substation Bay and Station 61850-PRP
Application Hatay/Turkey

BP Iraq Basra Generator Synchronization and Energy SCADA System Iraq
Afyon Energy Biogas Power Plant Electrification Works Afyon/Turkey

EUAS Tunchilek TPP Ash Storage System Automation Project Kiitahya/
Turkey

EUAS Basra Generator Synchronization and Energy SCADA Iraq

Eren Energy 2x615 MW TPP Sea Water Supply Automation Project
Zonguldak/Turkey

GAMA Erbil Natural Gas Combined Cycle TPP Desalination Automation
Project Irag

ENKA Erbil Natural Gas Combined Cycle TPP Desalination Automation
Project Irag

AKSA Goynuk Natural Gas Combined Cycle TPP Desalination Automation

Project Bolu/Turkey

1:2008 1 4007:2004

ENVIRONMENT

900

QUALITY

@HSAS
1800 1:2007

Safety and health
at work

AGE Energy Denizli Natural Gas Combined Cycle TPP Desalination
Automation Project Denizli/Turkey

RWE Turcas Denizli Natural Gas Combined Cycle TPP WWTP Automation
Project Denizli/Turkey

OMV Samsun Natural Gas Combined Cycle TPP Desalination Automation
Project Samsun/Turkey

iZDEMIR izdemir 350 MW TPP Desalination Automation Project izmir/
Turkey

ETi MADEN Multi Purpose Boric Acid Plant Electrical and Automation
Project Kiitahya/Turkey

ETi MADEN Bigadic Optical Separator Plant Automation System Project
Balikesir/Turkey

AIMC Gedabek Gold Mine Automation System Azerbaijan

Oyka Kagit Coal Grinding Plant Automation Project Zonguldak/Turkey
Ersel Crushing and Screening Plant Automation System Norway

Esan Mining Ball Mill Automation Project Mugla / Turkey

Meta Nikel Mining Ball Mill Automation Project Manisa / Turkey
Akcansa Frequency Inverter and PLC Panels Project Canakkale/Turkey

SOCAR SOCAR Platform- 7 F&G (Fire and Gas) and Process Automation
Azerbaijan

SOCAR SOCAR Platform- 2 F&G (Fire and Gas) and Process Automation
Azerbaijan

SOCAR SOCAR Platform 6 Process Control and F&G Automation System
Project Azerbaijan

SOCAR SOCAR Platform 20 Process Control and F&G Automation System
Project Azerbaijan

SOCAR SOCAR DCS Panel Manufacture Platform 122 Azerbaijan
SOCAR SOCAR DCS Panel Manufacture Platform 14 Azerbaijan

SOCAR SOCAR DCS Panel Manufacture NGC (National Gas
Chromatograph) Azerbaijan

Azertrans LTD Azertrans Petrol Storage Plant Automation System Project
Azerbaijan

Azerbaycan Meth. Azerbaijan Methanol Plant Power Distribution Control
Systems Azerbaijan

DHMI Adana Airport Energy SCADA Project Adana/Turkey
BOTAS Adana Fire Fighting System Automation Project Adana/Turkey

BOTAS Lezita Natural Gas RMS-A Automation Systems Project izmir/
Turkey

BOTAS Tipras Natural Gas MS-A Automation Systems Project Kocaeli/
Turkey

TPAO Kurkan Petrol Production Station Automation and Instrumentation
Project Diyarbakir/Turkey

Authorized
value
provider
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YEO Head Office

Aydintepe Mah. Evren Sk. No: 4

icmeler Tuzla istanbul, Turkey

T:+90 216494 26 76 | F. +90 216 494 26 77
info@yeo.com.tr | www.yeo.com.tr

YEO Azerbaijan

998 J. Mammadguluzadeh Str. A Block Floor: 2
AZ1078 Baku, Azerbaijan

T: +994 124 804 533 | F: +994 124 804 533
info@iss-az.com | www.iss-az.com



