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ABSTRACT

This technical paper the Power System Automation (PSA) interface management for the Tanajib
Gas Plant (TGP) mega project. PSA is a crucial electrical system that provides protection, control,
and monitoring of the power system. The TGP project, consisting of 15 main substations, involves
multiple contractors and vendors, posing significant challenges in system interoperability,
standardization, engineering progress, and coordination. The report details these challenges and
provides strategic solutions to ensure seamless integration and project success. Recommendations
for future mega projects are also presented to enhance PSA system standardization and alignment.

Introduction
Power System Automation (PSA) Overview

Power System Automation (PSA) is the primary electrical system utilized throughout the plant
to provide protection, control, and monitoring of the power system, including but not limited
to switchgear, motor control centers, transformers, UPS, and adjustable frequency drives. It is
mainly implemented for high voltage electrical systems (1 kV and above) as it includes Intelligent
Electronic Devices (IEDs). However, even low voltage equipment includes IEDs that must be
connected to the PSA. The PSA uses the IEC 61850 protocol to connect all IEDs to a central HMI
screen located in every substation as an independent system for each substation. PSA enhances
the reliability, efficiency, and safety of the plant, allowing for the control and monitoring of all
electrical equipment from an HMI device. PSA can be procured from any approved vendor within
Saudi Aramco’s approved Regulated Vendor List.

Tanajib Gas Plant (TGP) Mega Project Overview

The TGP project comprises 15 main substations (13.8 kV) with one main LEAD contractor and
three main interface contractors. The LEAD contractor handles four substations, while the other
substations are managed by the interface contractors. Each PSA system is independent, but they
must be integrated with the LEAD contractor’s main Central Control Building (CCB) to ensure
centralized monitoring and control.

Interface Management Overview

Interface management plays a pivotal role in ensuring the seamless integration of PSA components
within mega projects like TGP. This report explores the intricate challenges and strategic solutions
associated with interface management in the context of TGP, involving multiple contractors and
vendors.

Challenges Overview

The project faces significant challenges, including diverse vendors for PSA and electrical
equipment, requiring careful management for system interoperability and consistency. The lack
of standardization in HMI, alarm annunciator graphics, and 1/0O lists complicates training and
operational uniformity. Discrepancies in contractor engineering progress create bottlenecks and
synchronization issues. Additionally, late feedback and coordination problems cause disruptions
and revisions, impacting timelines. Creating a comprehensive DCS mapping document interfacing
with the PSA is particularly difficult due to late-stage stakeholder reviews and varying contractor
progress, leading to further delays and revisions.
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Challenges

1. Diverse Vendors for PSA and Electrical Equipment

Issue: The PSA components and main electrical equipment can be sourced from different
vendors, each providing unique Intelligent Electronic Devices (IEDs). This diversity requires careful
management to ensure interoperability and consistency across the system.

Current Solution: Regular meetings with contractors ensure the compatibility and consistency of
all IEDs and PSA software. Continuous engagement with different vendors maintains consistency
in all aspects until the final commissioning of the system.

2. Lack of Standardization

Issue:

a. HMI and Alarm Annunciator Graphics:

There is no standardization for Human-Machine Interface (HMI) and alarm annunciator panels
graphics. This inconsistency can lead to difficulties in training personnel and maintaining
uniformity in system operations.

b. I/0 Lists: Input/Output (I/0) lists are not standardized, leading to potential mismatches and
integration issues across different contractors.

Solution:

a. The graphics differed significantly between contractors for both HMI and Alarm Annunciator
Graphics. After the LEAD contractor completed pre-commissioning with main stakeholders for the
PSA system, final screenshots of the graphics for both HMI and Alarm Annunciator were obtained
and modifications were made to ensure similarity across TGP.

b. Once the I/0 list was finalized by the LEAD contractor, which occurred at a late stage of the
project, efforts were made to revise the current 1/0 list in collaboration with contractors to
ensure similarity and consistency in all aspects of the PSA system.

3. Discrepancies in Engineering Progress

Issue: Some contractors might advance faster than others in their engineering tasks. This
discrepancy can create bottlenecks and synchronization challenges, especially when integrating

the work of various contractors.

Solution: As the LEAD contractor was delayed in their design stage, all other contractors
proceeded with their work and procurement of the PSA system.

4. Late Feedback and Coordination Issues
Issue: Contractors often provide feedback late, and there are recurring coordination issues among
different teams. These delays can cause significant disruptions and necessitate revisions that

impact project timelines.

Solution: The Project Management Team (PMT) was fully involved in all interface communication
between contractors to push resolutions to all issues and late feedback.
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5. DCS Mapping Challenges

Issue: Building a comprehensive Distributed Control System (DCS) mapping document that
interfaces with the PSA is particularly challenging. Issues arise in aligning different contractors'
work and ensuring the DCS accurately reflects the integrated system. Late-stage stakeholder
reviews and different engineering progress by contractors often intensify these problems, causing
further delays and revisions.

Solution: The PCS and instrumentation team were engaged to freeze and finalize the requirements
for the DCS Mapping list. Once frozen, all contractors were instructed to fill in their required inputs
to create a master DCS Mapping list managed by the LEAD contractor.

Recommendations for Future Mega Projects

1. Standardization in Main Contract

Ensure that all contracts for all Contractors includes explicit clauses mandating standardized PSA
systems managed by the LEAD contractor. Define clear requirements for specifications, interfaces,
and integration protocols.

2. Early Engagement for Stakeholders

Prioritize early stakeholder engagement if it is not feasible to standardize PSA systems through
the main contracts. Facilitate workshops during the detailed design stage to freeze and agree on
all aspects of PSA systems. Document interim agreements to maintain alignment.

3. Contractual Statement for Design Alignment

Include contractual statements mandating the LEAD contractor to develop PSA guidelines and
require all contractors and vendors to follow these guidelines. Establish procedures for regular
review and adjustment of guidelines to ensure ongoing alignment.

4. Engagement and Coordination in Case of Delayed Design
If delays occur in PSA system design by the LEAD contractor, establish a structured communication
protocol to engage main stakeholders promptly. Implement contingency plans for phased delivery
and review of design elements to mitigate project impacts.

Conclusion

The Tanajib Gas Plant (TGP) mega project underscores the complexities involved in managing Power
System Automation (PSA) interfaces in large-scale projects with multiple contractors and vendors.
The challenges of diverse vendors, lack of standardization, discrepancies in engineering progress,
late feedback, and DCS mapping issues highlight the need for strategic solutions. Implementing
recommendations such as standardization in contracts, early stakeholder engagement, design
alignment, and proactive coordination can significantly enhance the success of future mega
projects. Through careful planning and effective interface management, the reliability, efficiency,
and safety of the plant's power systems can be ensured, contributing to the overall stability and
performance of the facility.
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