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Process Safety and
Mechanical Integrity Assessment Services
for the Refining and Petrochemical Industry

www.tuv.com A TUVRheinIand®
Precisely Right.
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Control risk, forward safety and sustainable development
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TUV Rheinland is a global authoritative Notified Body that
provides complete life cycle supply chain inspection and safety
verification services for the refining and petrochemical industry.
Under the process safety management system structure, we
conduct process hazard analysis, in-depth quantitative risk
assessment, mechanical integrity checks, safety integrity checks
of safety instrumented system, damage diagnosis and failure
analysis and explosion-proof safety assessment. With our
services, the reliability and safety of all your plant equipment
and systems can be ensured.
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Total solution of safety integrity
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= Technical consulting and assessment
of process safety management (PSM)

= Process hazard analysis (PHA)
= Quantitative risk analysis (QRA)

= Design review of system equipment

- Pressure vessels, storage tanks, piping,
relief and vent system devices,
emergency shutdown systems,

controls, rotary machinery, electrical
equipment, civil structures and
environmental engineering

» SIL assessment of safety instrumented
system (SIS)

= (Classification of hazard areas and
explosion proof assessment
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Project management and QA/QC
consulting

International standard certification
on equipment and products

Supply chain management and vendor
selection, evaluation

Non-destructive testing and expediting
services

Equipment manufacturing examina-
tion and function test

Shipment inspection

Surveillance of inspection of construc-
tion and installation

Surveillance of commissioning and
performance guarantee test

Surveillance of health, safety and
environment
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Compliance validation of PSM

Surveillance of operation and
maintenance

Mechanical integrity assessment

Surveillance of risk-based inspection
(RBI) and reliability-centered mainte-
nance (RCM)

On-stream advanced NDT services
Damage diagnosis and failure analysis

Assessment of remaining lifetime and
fitness-for-service

Assessment of SIS life cycle management

Assessment of energy saving, carbon
reduction and efficiency performance
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Assessment of process safety management system
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Safety culture
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Management performance indicators

ZE2Yk

B

Facility

Bt " AL EES

Hot work permit Mechanical integrity Pre-startup safety review
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Document review Check of on-site condition Interview
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TUV Rheinland has extensive experience in
the high-quality, pragmatic validation of process
safety management with the following features:

= Comprehensive consultation on 14 elements of PSM

= Three phase professional consultation process

= Three categories of approach to verification audit

= More than 200 practical audit items

= Flexible on-site verification for degree of implementation

= Precise identification of compliance gaps and
improvement potential

= Continuous risk improvement plan and safety
tracing mechanism

= Quantitative indicators of management performance
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Assessment of process risk and mechanical integrity
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With more than a century of experience in plant safety inspection, the TUV Rheinland team safeguards in-service petrochemical
plants. Our strategic focuses are as follows:

%fE Equipment

With risk-based management, we adopt the approaches of quantitative risk assessment, hazard and operability study, failure
mode and effect analysis, fault tree analysis, layers of protection analysis, etc.

Starting with a safety strategy of ensuring that your plant is leak-proof, explosion-proof and subject to failure prevention and
control, we extend that to seven key systems for assessing mechanical integrity

Based on damage mechanisms, we conduct corrosion loop analysis for pressure equipment, storage tanks and piping systems.
Furthermore, we provide assistance and consultation on RBI software tool selection

We adopt APlin-service inspection codes (API 510/570/653/581, etc.) to identify equipment risk classes. We also formulate reason-
able and effective inspection plans, inspection methods, inspection reports and repair strategies

We analyse damage mechanisms and corrosion trends to ensure an effective diagnosis mechanism cycle

Taking into account both on-stream and off-stream inspections, we allow you to predict and control the potential factors of
unplanned system shutdowns

Based on reliability-centered maintenance (RCM), you will be able to monitor failure trends and system reliability for rotary
machinery and electrical equipment
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Relief and
vent system devices
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shutdown system

On-stream inspection (during operation) Off-stream inspection (during shutdown)
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Rotary machinery
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Electrical equipment
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Build a reliable defense with
safety instrument and control systems
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In the functional safety certification of automation safety systems and components, TUV Rheinland is a global leader. Also in
accordance with the requirements of the IEC 61508 and IEC 61511 standards, we assist petrochemical plants to build SISs through
a safety lifecycle management system that covers 11 stages, including hazard risk assessment, the allocation of safety functions to
protection layers, design and engineering, installation, commissioning and validation, operation and maintenance, modification,

decommissioning, verification, management, assessment and auditing. We introduce specific failure prevention and control
practices to achieve the required safety integrity level (SIL) of SIS. TUV Rheinland has trained and issued more than 6,000 FS
Engineer (TUV Rheinland) globally. We help plants to master operational risk and the professional ability to control failure.
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TUV Rheinland, your reliable partner
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= Mitigate potential risk and raise the effectiveness, fulfillment
and completeness of mechanical integrity

= Meet international standards of petrochemical plant safety
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corporate image and prestige

= Support the operation of safety process and stabilise the
market supply of petrochemical products
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TUV Rheinland Greater China

ARFFEMR Hotline

+886 2 25287007 (5% Taiwan)

+852 21921022 (& Hongkong)

+86 4008831300 (CHEHAP2E China Mainland)

service-gc@tuv.com
www.tuv.com

®TUV,TUEV andTUV are registered trademarks. Utilisation and application requires prior approval.
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