Executive Summary

TETRACHROME is horizontally integrated consultancy providing engineering and technical
solutions in the Oil & Gas industry, covering both Upstream and Downstream segments.
Knowledge and experience of TETRACHROME is particularly focused on Oil and Gas
production and treatment facilities, LNG plants, NGL/LPG recovery plants, and petroleum
reﬁneries .

The range of services provided by
TETRACHROME covers:
•
•
•
•
•
•
•
•
•

Benchmarking of existing equipment, process plants, and ﬁeld facilities
Troubleshooting process operations and provision of cost-effective remediation
measures
Preparation of key project documents (Scope of Work, Basis of Design, List of
Project Deliverables, Project Execution Plan) in Greenﬁeld and Brownﬁeld project
environments
Development of Basic Engineering Packages (BEP) including all relevant
calculations and reports
VE (Value Engineering) and VIP studies (Technology Selection, Classes of Facility
Quality, Process Simpliﬁcation, Design to Capacity, Energy Efﬁciency, Constructability)
OR&A reviews
Field assistance in Pre-commissioning, commissioning, and startup activities
Project scheduling and risk management
Project health check – 3rd Party project reviews

Core of the company personnel consists of
professional engineers with international
experience ranging from 10 to more than
25 years in the Oil & Gas industry.
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Key Objectives

One of the primary targets of TETRACHROME is to ﬁll in the gap between project design and
trouble - free operation of the plants, which is often neglected in modern industrial projects.
TETRACHROME personnel possesses experience in both domains of plant operations and
plant design, resulting in ability to perform overall optimization of the plant/project life
cycle – in terms of cost, efﬁciency, ﬁt - for - purpose - design, and operational expenses.
This is effectively applied through development of key project documents and throughou all
design stages of the project.

Extensive experience in benchmarking and troubleshooting of the existing process
operations represents another domain of TETRACHROME business, providing clients with
accurately deﬁned operating envelopes of the equipment and opportunities for low- cost
upgrades and debottlenecking of the facilities. Very frequently, the most effective solutions
for operational problems come at zero cost or by implementing simple modiﬁcations of the
existing equipment in the ﬁeld.
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Professional Services
Greenﬁeld Design
Has your project passed through proper maturation cycle? Have all the feasible options been
screened with reasonable accuracy and level of details, and the best solution taken forward?
Are you absolutely positive that the design will be successful in operation?

Sour gas well proces

TETRACHROME possesses extensive experience demonstrated in a structured process of
establishing and screening of different project conﬁgurations, involving technology selection,
material assessment, RAM/NPV and Life Cycle Cost analysis, operations assurance, and full
flowsheet development. Complete documentation packages are provided for Concept and
Prefeasibility stages of the project
TETRACHROME experts can optionally take place in project assurance reviews, internal or
external, providing additional and background information to the review team, ensuring that
projects have taken the best development path.
Proven project methodology is guaranteed to bring results and ensure smooth execution of
detailed design, commissioning, and startup.
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Brownﬁeld Design and Revamps
Has your project passed through proper maturation cycle? Have all the feasible options been
screened with reasonable accuracy and level of details, and the best solution taken forward?
Are you absolutely positive that the design will be successful in operation?

The risks of unsuitable design solutions and often overlooked details of the existing
infrastructure – both leading to costly schedule delays or inability to meet project targets –
are extremely high in Brownﬁeld environments. Core members of TETRACHROME have been
involved in numerous modiﬁcation projects with total cost of up to 100 MM EUR, ranging
from gas production and gathering systems, through treatment plants, reﬁnery units, LNG
plants, and utility systems.

The key elements for success of a Brownﬁeld project lie in thorough and systematic
assessment of the existing facilities and revamp targets. For the upgrade -type
- type of projects,
this almost always consists of performance test runs and calculation of accurate operating
envelopes of the existing facilities and affected utility systems, before any further design
activities are undertaken. For replacement- type of projects, detailed analysis of best
available technologies (BAT), process and utility system analysis, operability and
maintainability studies, and integration/interface assessments, represent an integral part of
the engineering package.
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Benchmarking of Process
Equipment and Systems
Sometimes, projects for replacement or upgrade of the existing facilities are initiated without
proper assessment of operating margins of the equipment and its flexibility in various
regimes of operation. Execution of benchmarking activities can result in proving equipment or
system performance which would eventually reduce or even eliminate the entire scope of the
project.

Benchmarking is not only important
for establishing a healthy basis for
project
development
covering
affected equipment and systems, but
also for verifying deviations or
under - performance of the existing
equipment which almost certainly
has an underlying cause that can
easily be identiﬁed, and sometimes
rectiﬁed at low or no additional cost.

TETRACHROME brings the necessary expertise in
developing detailed test run procedures, supervision
of benchmarking performance tests, data gathering
and processing, and issuing the evaluation reports
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Troubleshooting Process Operations
Malfunctioning equipment or process unit is a frequent cause of reduced throughputs, lower
product recoveries, higher-than-design energy consumption, and sometimes off - spec
production leading to costly reprocessing of off - spec materials and streams. These
problems quite often lead to prolonged shutdowns and numerous inspection activities with
the purpose of identifying underlying causes of equipment malfunction. If the causes of
equipment malfunctioning are not identiﬁed on-stream, during operational periods, the
chances that the true cause will be identiﬁed during shutdown will be signiﬁcantly less and,
without proper and documented guidelines, lead to longer shutdown periods required to
perform all inspection activities that will ultimately identify the cause(s) of malfunction.
In some instances, the causes of malfunction can even be remedied online.

TETRACHROME offers hands-on
experience
in
troubleshootingoperational issues in petroleum reﬁneries,
gas compression and treatment plants, NGL and LNG
plants. Dedicated courses on process troubleshooting are
tailored for Operations personnel of the client.
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Value Engineering and Value
Improvement Practices (VIP)

Relative Capital Cost
(Industry Averige = 1.0)

According to IPA the outcomes of projects can be predicted by understanding the historical
relationship between project driver (characteristics, technology, and project management
practices) and the project's ﬁnal outcomes. IPA asserts project histories contained in
databases act as clear guides to understanding and quantifying the relationship between
project inputs and project outcomes. Further, while every project is unique in some respect,
it is possible - with sufﬁcient information - to compare performances on an even basis.
The type of information IPA collects in interviews with project team members includes
application of the number of potentially applicable Value Improving Practices (VIP) which
were actually performed.

Industry
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FEL Improvement Only
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FEL Rating
As a part of the Value Improvement Practices (VIP), Value Engineering is used to improve the
value of a project through the analysis of its functions. Project performance can be optimized
from the cost, schedule, and operability (functionality) point of view. The purpose of the Value
Engineering exercise is to use the function-oriented multidisciplinary team approach for
optimizing project execution and eliminating unnecessary costs without sacriﬁcing total
project performance, quality and reliability i.e. the lowest monetary cost to perform a function
reliably without comprising performance requirements.
The Value Engineering exercise typically results in savings of 5-15% of Total Installed Cost
(TIC). VE leverages the growing accumulation of more detailed project knowledge to test the
value of earlier, more generalized scope assumptions. It also tests the added value of different
stakeholder requirements that have influenced the evolution of the scope.
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TETRACHROME can facilitate and prepare technical
reports on the following practices:

•
•
•
•
•
•
•
•
•
•
•
•
•
•

Value Engineering
Technology Selection
Design to Capacity
Process Simpliﬁcation Assessment
Energy Efﬁciency and Conservation Analysis / Energy
Optimization
Customizing Standards and Speciﬁcations
Constructability Review
Planning for Startup
Lessons Learned Collection / Implementation
Classes of Facility Quality
Waste Minimization
Schedule Optimization
Design for Maintainability
Reliability Modeling

8

Project Scheduling & Schedule Optimization
Our project engineers can develop the project schedule using the methodologies that best ﬁt
the Client’s domain. By analyzing activity sequences, durations, resource requirements and
schedule constraints all of the work associated with delivering the project on time will be
reflected.
TETRACHROME can intervene in the phase of Schedule Optimization and by means of
schedule review techniques (such as schedule check, Critical Path analysis, Monte Carlo
simulation, schedule compression) can optimize the schedule for project completion. The
objective is to look for the most realistic schedule, with highest probability of achievement
and highest level of compression, without affecting the project’s objectives.

Project Risk Management
Project Risk Management (PRM) includes the process of conducting risk management
planning, identiﬁcation, analysis, response planning and monitoring and control on a project.
The main objectives of the Project Risk Management are to increase the probability and
impact of positive events that occur in the life cycle of a project and to decrease the
probability and impact of negative ones. If conducted properly, the secondary objectives can
include, but are not limited to:

• Decreasing number of risks in early stages of project, as bid proposals evaluation and
contracts awarding
• Improved cost contingency estimates
• Improved overall understanding of project interfaces and stakeholders by the entire
project team
• Improve immature project management practices
• Better communication within project team and increased awareness of project
responsibilities
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Project Risk Management
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TETRACHROME
offers
assistance
in
facilitating Risk Management Workshops, Risk
Analysis, as well as implementing Risk
Management methodology in the Company.
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Pre-Commissioning and
CSU Activities
TETRACHROME offers assistance in all ﬁeld-related
execution activities:
• Preparation and review of procedures and manuals for facilities pre-commissioning,
commissioning and startup;
• Issuing Conformity reports for installed equipment, piping, and valves;
• Support in Management of Change (MOC) activities arising from deviations from the
original design;
• Supervision of all pre-commissioning and CSU activities;
• Training of Operations personnel for non-licensed units and facilities.

Troubleshooting of startup operations is one of the key subjects for successful
commissioning of the new facilities. Members of TETRACHROME have been involved in
variety of engineering roles during CSU of gas treatment and LNG Plants, reﬁnery units,
production reception facilities, and product storage.
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OR&A Reviews
Operations Readiness and Assurance (ORA) reviews are performed during FEED and EPC
phases to ensure that all relevant aspects of ORA Management, Production/Operations,
Organization, HSE, Integrity, and Commissioning & Startup requirements, have been identiﬁed
and adequately addressed. Some companies prefer to have OR&A reviews even at the earliest
stages of the project, during Concept and Pre - Feasibility phases.

OR&A reviews normally last between 3 and 7 working
days, depending on the project complexity, and are closely
coupled with project risk register reviews. Some of the key
results from the OR&A review are:

•
•
•
•
•
•
•
•
•
•
•

Does an effective OR&A plan exist for the project?
Have Lessons Learned from similar and previous projects been collected, reviewed,
and applied in the current project?
Have the required licenses and permits for Operational phase been identiﬁed and
assessed?
Is there an adequate Chemicals management plan/system in place?
What are the requirements for asset register and asset integrity plans, including
Maintenance documentation?
What are the FAT and SAT requirements?
Is the Logistics and Logistics Management System suitable for project execution?
Is there a proper procurement plan, also covering the necessary material handling
equipment?
Has the Operations personnel been identiﬁed and a suitable recruitment plan
developed?
Have the Commissioning and Startup requirements been identiﬁed and documented?
Is there an effective matrix with requirements, roles and responsibilities for CSU and
Handover activities?

OR&A reviews can quickly point out if certain
project entities have been properly addressed,
as well as to identify areas where additional
activities need to be performed.�
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External Project Reviews –
3rd Party Project Health Check
Quality Assurance reviews normally take place during entire project life cycle and they usually
represent project milestones. These are dedicated QA events during which the designs,
HSSE, economics, schedule, risks, interfaces, stakeholder management etc., are assessed by
multidisciplinary teams. Quite often, weak spots are revealed at a stage when it becomes
time -consuming to perform accumulated and mandatory changes recommended by review
teams, resulting in signiﬁcant workload increase, delayed schedule, and escalated cost of the
project.
•
•
•
•
•

Is the design ﬁt-for-purpose and does it meet company requirements?
Which codes and standards need to be followed?
Are there any open design issues?
What are the relevant safety aspects and studies that need to be executed in the project?
How flexible is the schedule of the project and does it contain necessary floats
and margins?
• Have all the project risks been assessed and registered, and the resolution
paths established?
A team of engineers will systematically review all relevant project documents to ensure
conformity with the required codes, completeness of the project design basis, full deﬁnition
of the scope of work, as well as the content and level of information provided in all related
internal and external deliverables. Depending on the stage when these reviews are performed,
the amount of rework required after the company internal peer reviews are completed can be
virtually reduced to zero.
The reviews can be full or partial (discipline-wise or deliverable-wise), depending on the
project needs.
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Contact

Tetrachrome SRL
CUI 34774901
J23/2429/2015
Voluntari, Bd. Pipera 198/4

phone +40 728 090 907
email: admin@tetra-chrome.com
website: www.tetra-chrome.com

