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Abstract

This paper presents a comprehensive case study of the turnkey electrical and automation
system implementation at the S6giit Gold Mine Plant operated by Gilibretas Maden
Yatirimlari in Bilecik, Turkey. The project involved the design, procurement, and
commissioning of a complete electrical and automation infrastructure within an aggressive
11-month timeline. The solution incorporated advanced technologies including Siemens
PCS7 distributed control system (DCS), intelligent motor control centers (MCCs), medium
voltage (MV) distribution systems, and prefabricated eHouse solutions. This study
demonstrates how integrated turnkey approaches can successfully address the challenges
of modern mining operations while ensuring reliability, scalability, and operational
efficiency. The implementation resulted in a fully automated gold processing facility capable
of both open-pit and underground mining operations, with provisions for future capacity
expansion and digital technology integration.

1. Introduction

The mining industry faces increasing pressure to improve operational efficiency, safety, and
environmental compliance while managing complex technical challenges. Modern gold



mining operations require sophisticated electrical and automation systems to optimize
extraction processes, ensure worker safety, and maintain consistent production quality.
This paper examines the successful implementation of a comprehensive turnkey electrical
and automation solution at the S6giit Gold Mine Plant in Turkey.

The Sogiit Gold Mine, located in the Bilecik province, represents a significant investment in
Turkey's mining sector. The facility operates both open-pit and underground mining
methods, requiring a flexible and robust automation infrastructure. The project presented
unique challenges including an aggressive timeline, global supply chain disruptions due to
COVID-19, and the need for a scalable system architecture capable of future expansion.

This case study provides insights into the design methodology, implementation strategies,
and technological solutions employed to deliver a state-of-the-art mining automation
system within the specified constraints.

2. Literature Review and Background

Modern mining operations increasingly rely on integrated automation systems to achieve
operational excellence. The evolution from traditional manual operations to fully automated
systems has been driven by several factors including safety requirements, operational
efficiency, and economic pressures.

Distributed Control Systems (DCS) have become the backbone of modern process
industries, including mining operations. The integration of field devices, control systems,
and enterprise software platforms enables comprehensive monitoring and control of
complex processes. Recent developments in industrial communication protocols,
particularly PROFINET and PROFIBUS, have enhanced the reliability and performance of
these systems.

The concept of prefabricated electrical houses (eHouses) has gained significant traction in
industrial projects due to their ability to reduce installation time, improve quality control,
and minimize on-site construction risks. These solutions are particularly valuable in remote
mining locations where traditional construction methods face logistical challenges.

3. Project Methodology and Approach

3.1 Project Scope and Requirements

The S6giit Gold Mine project encompassed the complete electrical and automation
infrastructure for a greenfield mining operation. The scope included:

e Medium Voltage (MV) transformers and switchgear systems
* Low Voltage (LV) distribution and motor control centers
* Distributed Control System (DCS) based on Siemens PCS7



« Variable Frequency Drives (VFDs) and soft starters

» Uninterruptible Power Supply (UPS) systems

e Industrial communication networks

* Prefabricated eHouse solutions for equipment housing

The client's primary requirements focused on system reliability, scalability for future
expansion, and integration capabilities with third-party enterprise software platforms.

3.2 Design Philosophy and Architecture

The system architecture was designed around a hierarchical control structure with the
Siemens PCS7 DCS serving as the central control platform. Key design principles included:

* Redundancy at critical control levels to ensure high availability
e Open architecture for future technology integration

« Standardized process libraries for consistent operation

¢ Modular design approach for scalability

« Integration of safety systems with process control

The electrical distribution system was designed to IEC standards with appropriate
protection and coordination schemes to ensure safe and reliable operation.

4. System Implementation

4.1 eHouse / SubStation Solution Benefits

The implementation utilized prefabricated eHouse solutions to
address project timeline and quality requirements. Key
advantages included:

 Pre-assembly and testing in controlled factory conditions
* Reduced on-site installation time through plug-and-play
approach

« Integrated housing for multiple system components

e Enhanced protection against environmental conditions

* Reduced cable installation costs

¢ Improved commissioning efficiency




 Space optimization compared to traditional concrete structures

The eHouse approach proved particularly valuable given the project's aggressive timeline
and the challenges posed by global supply chain disruptions during the COVID-19
pandemic.

4.2 Control System Architecture
The control system implementation
featured:

e Redundant PCS7 controllers for high
availability

« ET200 HA I/0 modules for critical process
points

¢ Redundant PROFINET network
infrastructure

* SCALANCE managed switches for network
reliability

e Integration with intelligent MCC units

-~
o
-
-
o
b=
— |
S
e

[

featuring Simocode protection
¢ Web-based monitoring and reporting capabilities

The system architecture supports both local and remote operation modes, enabling flexible
operational strategies and remote monitoring capabilities.

5. Results and Performance Analysis

5.1 Project Delivery Performance

The project was successfully completed
within the specified 11-month timeline
despite global supply chain challenges. Key
performance indicators included:

e On-time delivery of all major system
components

« Successful factory acceptance testing of
eHouse / SubStation modules

« Efficient site installation and

_ e S . commissioning

¢ Achievement of production targets during startup phase

« Zero safety incidents during installation and commissioning




The turnkey approach enabled effective project management and coordination across
multiple technical disciplines.

5.2 Operational Benefits

The implemented system has delivered significant operational benefits:

» Enhanced process visibility and control through integrated DCS

« Improved equipment reliability through intelligent protection systems
¢ Reduced maintenance requirements through predictive monitoring

» Flexible production capabilities supporting both mining methods

¢ Scalable architecture supporting future capacity expansion

« Integration readiness for enterprise software and laboratory systems

The system's open architecture has proven valuable for ongoing optimization and future
technology integration initiatives.

6. Challenges and Solutions

Several significant challenges were encountered and successfully addressed during the
project:

**Supply Chain Disruptions**: Global supply chain issues due to COVID-19 were mitigated
through alternative sourcing strategies and backup supplier networks.

**Timeline Constraints**: The aggressive 11-month schedule was met through the eHouse
prefabrication approach and parallel engineering activities.

**System Integration Complexity**: The integration of multiple technology platforms was
achieved through standardized communication protocols and comprehensive testing
procedures.

**Remote Location Logistics**: The mining site's remote location required careful planning
of transportation and installation sequences.

**Future Scalability Requirements**: The system architecture was designed with modular
expansion capabilities to accommodate future growth.

7. Conclusions and Future Work

This case study demonstrates the successful implementation of a comprehensive turnkey
electrical and automation solution for modern gold mining operations. The project achieved
its primary objectives of delivering a reliable, scalable, and technologically advanced system
within challenging timeline constraints.



Key success factors included:
« Integrated turnkey project approach

« Utilization of prefabricated eHouse solutions

* Robust system architecture with redundancy

» Effective project management and risk mitigation

« Strong supplier partnerships and alternative sourcing strategies

The implemented system provides a solid foundation for current operations while

maintaining flexibility for future technological advancement and capacity expansion. The

success of this project validates the effectiveness of turnkey approaches in complex

industrial automation implementations.

Future work will focus on the integration of advanced analytics, artificial intelligence, and

[oT technologies to further enhance operational efficiency and predictive maintenance

capabilities.

Appendix A: Technical Specifications

System Component

Specification

Control System

Siemens PCS7 with redundant controllers

1/0 Modules ET200 HA high availability modules

Communication PROFINET/PROFIBUS with redundant
networks

MCC Systems Sivacon S8 Form 4b with Simocode

protection

Network Infrastructure

SCALANCE managed industrial switches

Power Distribution

MV/LV switchgear with protection
coordination

Drive Systems

Variable frequency drives and soft starters

Housing Solution

Prefabricated eHouse modules

UPS Systems

Redundant uninterruptible power supplies

HMI/SCADA

PCS7 operator stations with web access




