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ADVANCED PROCESS ENGINEERING SKILLS Course Introduction: Refinery configurations are based on the crude supply and market demands. The decision to build a particular type of process and or add new unit operations relies on many of the aspects that will be examined in the course. More recently decision makers have had to overcome additional constraints to those traditionally encountered in this industry i.e. strict new environmental legislation. With the outset of globalization and extended media coverage there are no longer areas that can ignore the new legislation and treaties that almost all nations are signatories. Good understanding of process and aspects of process design are key features of the course and the participants will be encouraged to ensure that the production and environmental targets are being achieved. This program is designed to give the participants this base understanding of these responsibilities. Course Objectives: To provide an insight into the decision-making processes and to available tools. Course Duration: Five Days Who Should Attend: For experienced process engineers as well as personnel in supervisory and management positions. Course Contents: A quick review of the design fundamentals, but placing emphasis on the economics and profitability of refinery operations. Maximizing product values, Evaluating new opportunities Process equipment optimisation, Time value of money, risk and opportunity evaluation, what goes into developing a business plan, Sources for some of the software and hardware tools available to the refiner, Review of present and expected environmental regulations, and a discussion of the future direction of the refining industry Adjusting to environmental considerations Process flow diagrams, hydrocarbon properties, energy balances
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Crude column design, column sizing,



Line sizing/hydraulics, pressure vessels, pumps, compressors, fired heaters, heat exchangers, relief systems, Case studies Practical Exercises Discussions Course Summary & Evaluation



Program Support: This program is supported, where appropriate by interactive discussions to maximize the participant's involvement and learning potential. Examples of process systems will be available and will be discussed in detail.
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Applied Combustion Technology



Course Description This is a generalized combustion course and will explore means of achieving more efficient and cleaner combustion. Fuel conservation saves money and helps stretch available supplies for the future. Combustion controls will be reviewed as a means of lowering stack temperature and emissions. Energy conservation will also be an overall consideration throughout the course. Safety aspects will be featured. Learning Objectives: Upon completion of this course, participants will have gained an understanding of gained an understanding of the combustion of gaseous, liquid and solid fuel and waste gases and associated environmental effects. They will have learned how to minimize; NOx and other pollutants, how to maximize, efficiencies; and how to make informed decisions on the choice of new combustion equipment.



Who Should Attend: Persons responsible for the installation, operation and maintenance of industrial combustion equipment and combustion control should benefit from the material presented. Discussion sessions will provide participants with an opportunity to ask questions and exchange experiences. Plant energy-conservation managers and plant engineers charged with pollution control should be better prepared for improvements in those fields.
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Daily Course Contents: Day One Energy conservation Expressions Combustion Kinds of Fuel Fuel properties -Physical, Chemical Calorific Value Air fuel ratios Combustion /Complete / Incomplete /Stoichiometric Efficiency / Efficiency factors /Heat losses Heat Transfer / Radiation /Conduction Heat Transfer / Convection Heat Flux / Two Phase flow The Heater Day Two Burner types - Natural Draught, Forced draught, Gas, Dual Fuel. Low NOx Burners Atomization Burner throats Air -Primary / Secondary Flame shape Burner combinations Burner characteristics Draft / Air in-leakage Turndown ratio Day Three Single fuel / Dual fuel firing Pilots Burner maintenance - Oil / Gas / Pilot Burner positioning Trouble shooting Coal Firing Clean coal technologies Flue gas Treatment
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Flares Dioxins Incinerators



Day Four Fuel Emissions Environmental concerns NOx, Sox, Particulates, VOC, Ozone, ODA CO2 Emissions Acid rain Changes in Fuel specification Global Warming - Overview & International agreements Sustainable development Effects of Environmental concerns on oil product specifications Fuel oils European Auto Oil Program Day Five Fuel oil / Fuel gas systems Furnace control - Fuel leading, Air leading etc. Trip systems Safety Peak load controllers Minimum Stops Start up of fired equipment Air pre-heaters Stacks and plumes Refractories General discussion and Case Studies
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Combustion Technology



Course Introduction: The Efficient and Safe operations within the Combustion procedure is vital to Plant and Refinery production. A full understanding of the Combustion Technology is required prior to commencement of this process so that the Plant or Refinery concerned does not suffer heavy losses and in some cases instigate a total shut down. This course is designed to give Operators and Technologists the vital information and background involved in Combustion and how to implement the procedure with efficiency and within the required safety rule.



Course Objectives: On completion of the course the trainee/s will be competent in: Combustion Methods and Techniques How to measure heat transference The Safe Practices and Procedures to Combustion



Course Duration: Five Days



Course Contents: Day One: What is Combustion Incomplete Combustion Chemical Compounds Perfect Combustion The Important Role of Fuel Oil Viscosity, Combustion air and Atomizing Steam Discussion
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Day Two: Excess Air and It’s Important Role The Role of Air Register and the Importance of Primary and Secondary Air Louvers Flue Gases Chemical Analysis Discussion



Day Three: Types of Fuel Gas Tips Natural and Forced Draught Burners Fuel Oil and Fuel Gas System Minimum Stop Adjustment and its’ Role Discussion



Day Four: Problems on Fired Heaters Common Problems to Most Refineries Chemical Engineering Calculations Discussion



Day Five: Start Up and Shut down Procedure of a Fired Heater Trouble Shooting Types of flames Discussion Evaluation Summary



Who Should Attend: Plant and Refinery Operators and Technologist who require the basics of Combustion.
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BEARING MAINTENANCE AND SERVICE Course Introduction: Bearings are key components as part of the lubricating systems and must be treated as such, careful selection and maintenance will help improve the Bearing’s life span and service which also reducing breakdowns and consequential damage or down time. This program is designed to help consider what and how Bearings are expected to perform and the care of them to ensure the best service from them through good maintenance programs. The course includes videos and other graphical means to emphasize certain areas of subject activity. The course also has an optional two days extra as practical sessions to give ‘hands on’ training in a workshop environment were a suitable facility exists. Course Objectives: The course with help the participants with the skills to and knowledge to: Understand the importance of Bearings and the job they are meant to do as an Integral part of machinery and mechanical equipments The various Bearing Types and what industrial standards and capabilities they have Selection of the most appropriate Bearings in conjunction with Lubricating systems Lubrication of Bearings applicable in process plant rotating equipments Application and characteristics of Bearings Monitoring of Performance and expected breakdown / life span Planned and Scheduling of Maintenance of Bearing Trouble Shooting Breakdown of Bearings and reduction of Bearing Breakdowns



Course Duration: Three Days (extra two days are and optional for practical ‘hands on’ workshop were suitable workshops facility)
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Who Should Attend: The course is designed for Refinery and Plant Engineers and Technicians working with all various machinery were Bearings are involved. Also useful for those involved in Lubrication and Maintenance & Inspections of machinery and mechanical equipments.



Daily Course Outline: Day One: Introduction to: Types, Characteristics and Performance of Bearings Bearing Types and expected performance Rolling Element Bearings Rolling Element Bearing Types and Nomenclature. Load Bearing Capabilities. Combination of bearing types in service. Specific discussion on angular contact bearings and matched pairs. Bearing Sizes and Markings – Bearing Equivalents Bearing Internal Clearance Grades, classification and applications. Identifying and measuring internal clearances. Selection in relation to internal clearances. Life of Bearings, Useful Life Load bearing ability and life Useful Life and expectancy Day Two: Selection and Application of the various Rolling Element Types: Selection Criteria v’s Application of Rolling elements Mounting Arrangements. Discussion of the Mounting Arrangement Characteristics and Properties. Installation of Bearings. Tools Methods, Correct and Incorrect Methods. Protection of Bearings – Closure Types. Failure Modes and Types of Failure. Examination of Failure Patterns Rolling Element Path Patterns Servicing Requirements. Monitoring of Rolling Element Bearings. Vibrations Considerations. Vibration Measurement Parameters and acceptable levels. Rotor Frequency Response. Severity Levels and recommended action.
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Day Three: Lubrication of Bearings applicable in process plant rotating equipments Types of Lubricants and Properties Lubrication Methods and their Application. Choice of Lubrication Method – advantages, disadvantages. Grease Lubrication Oil Lubrication Oil Bath, Constant Level Oiler, Oil Slinger, Ring Oiler, Forced Lubrication Direct Feed, Gravity Feed, Direct and Gravity Feed. Oil Mist Lubrication. Day Three Cont’d:



Oil Analysis – Monitoring Case Studies and Exercises Group Discussions Course Evaluation Course Summary
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Boiler and Steam Generation Systems



Course Description: To pinpoint, control and minimise energy losses in boiler plants and energy distribution systems engineers need to understand how the system components function and how performance can be improved. This course will detail the firing methods and how modern high efficiency boiler design and control systems work. It will also include how to tune up the boiler, trouble shooting remedies, waste heat recovery, the use of test instruments, plant calculations, using computers to cut costs boiler safety and controls, steam traps and distribution systems. It will also cover how to improve plant and pollution controls.



Learning Objectives: The program is designed to give the participants an understanding of the boiler and plant systems, how efficiency is improved and identifying steam and energy losses. It will also include use of the ASME power test code for boilers: tune up and trouble shooting problems. Who Should Attend: The program is aimed at personnel who are involved with the responsibility at all levels of operations including managers, operators, facilities engineers, operating engineers, designers, supervisory personnel and inspectors/ consultants. Daily Course Contents: First Day: Introduction to and review of boiler and plant systems: -



Introduction to the steam boilers and generation principles Classification of Steam Boilers Design Principles of Steam Boilers Firetube and Watertube Boilers, Boiler Plant systems, types and expectations Boiler Efficiency and performance: Terminology, Gas / Oil / Coal / Systems Energy Management basics: Accounting for energy scientifically Analyzing Plant Efficiency: Specific steps, Finding plant losses, dollar savings, productivity
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Second Day: Analyzing Distribution Systems Efficiency: Losses, Steam traps, Leaks Steam Traps: Types, Selection, Efficiency Calculation Methods Combustion Analysis, Fundamentals of combustion, Flue gas Treatment of Boiler Water and Water Waste Gas side fouling – back end corrosion minimization Boiler efficiency calculations Methodology for Testing Steam Boilers Evaluating Air Pollution: Nox , Sox and particulates



Third Day: Boiler Controls: Safety, Firing system, Feed water, Oxygen and CO Trim Boiler Tune - Up: Basics of Oil fired plants Boiler Tune - Trouble shooting and remedies Maximizing pressure component creep life



Fourth Day: Combustion control Waterside corrosion Boiler Plant efficiency calculations Calculations exercises – monitoring losses



Fifth Day: Efficiency Management and Utilisation of steam systems with regard to maximising component life Waste Heat Recovery – gas air heaters Dew point corrosion minimization Equipment options Case Studies Group Discussions & Review Exercises Course Evaluation Course Summary
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Boiler and Steam Management Systems



Course Description: To pinpoint, control and minimise energy losses in boiler plants and energy distribution systems engineers need to understand how the system components function and how performance can be improved. This course will detail the firing methods and how modern high efficiency boiler design and control systems work. It will also include how to tune up the boiler, trouble shooting remedies, waste heat recovery, the use of test instruments, plant calculations, using computers to cut costs boiler safety and controls, steam traps and distribution systems. It will also cover how to improve plant and pollution controls.



Learning Objectives: The program is designed to give the participants an understanding of the boiler and plant systems, how efficiency is improved and identifying steam and energy losses. It will also include use of the ASME power test code for boilers: tune up and trouble shooting problems. Who Should Attend: The program is aimed at personnel who are involved with the responsibility at all levels of operations including managers, operators, facilities engineers, operating engineers, designers, supervisory personnel and inspectors/ consultants. Daily Course Contents: First Day: Introduction to and review of boiler and plant systems: Firetube and Watertube Boilers, Boiler Plant systems, types and expectations Boiler Efficiency and performance: Terminology, Gas / Oil / Coal / Systems Energy Management basics: Accounting for energy scientifically Analyzing Plant Efficiency: Specific steps, Finding plant losses, dollar savings, productivity Second Day: Analyzing Distribution Systems Efficiency: Losses, Steam traps, Leaks Steam Traps: Types, Selection, Efficiency Calculation Methods Combustion Analysis, Fundamentals of combustion, Flue gas
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Third Day: Boiler Controls: Safety, Firing system, Feed water, Oxygen and CO Trim Boiler Tune - Up: Basics of Coal - Fired plants Boiler Tune - Trouble shooting and remedies



Fourth Day: Boiler Plant calculations Calculations exercises



Fifth Day: Waste Heat Recovery: Dew point, Corrosion Equipment options Case studies, course summary and discussions
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Boiler Operation Course Description: To pinpoint, control and minimise energy losses in boiler plants and energy distribution systems engineers need to understand how the system components function and how performance can be improved. This course will detail the firing methods and how modern high efficiency boiler design and control systems work. It will also include how to tune up the boiler, trouble shooting remedies, waste heat recovery, the use of test instruments, plant calculations, using computers to cut costs boiler safety and controls, steam traps and distribution systems. It will also cover how to improve plant and pollution controls. Learning Objectives: The program is designed to give the participants an understanding of the boiler and plant systems, how efficiency is improved and identifying steam and energy losses. It will also include use of the ASME power test code for boilers: tune up and trouble shooting problems. Who Should Attend: The program is aimed at personnel who are involved with the responsibility at all levels of operations including managers, operators, facilities engineers, operating engineers, designers, supervisory personnel and inspectors/ consultants.



Daily Course Contents: First Day: Introduction to and review of boiler and plant systems: Firetube and Watertube Boilers, Boiler Plant systems, types and expectations Boiler Efficiency and performance: Terminology, Gas & Oil Systems Energy Management basics: Accounting for energy scientifically Analyzing Plant Efficiency: Specific steps, Finding plant losses, dollar savings, productivity
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Second Day: Analyzing Distribution Systems Efficiency: Losses, Steam traps, Leaks Steam Traps: Types & Selection Efficiency Calculation Methods Combustion Analysis Fundamentals of combustion Flue gas



Third Day:



-



Boiler Controls: Safety Firing system, Feed Water Oxygen and CO Trim Boiler Tune - Up: Basics of Fired plants Boiler Tune - Trouble shooting and remedies



Fourth Day: Boiler Plant calculations Calculations exercises Boiler Maintenance Boiler Servicing



Fifth Day: Waste Heat Recovery: Dew point, Corrosion Equipment options Case Studies Group Exercises Group discussions Course Evaluation Course Summary
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Bulk Storage Tanks Design & Construction Course Objectives: On completion of the course the trainee/s will be competent in: The Siting and Construction of Bulk Storage tanks The Safety and Environmental issues and rules applicable The Design Characteristics of Bulk Storage Tanks Course Duration: Four Days Daily Course Contents Geology & Hydrogeology Sizing and Scheduling: One by 500,000 or two by 250,000 On line blending Vs batch blending Type: Above Vs Underground Fixed Vs Floating Roof (IFR's) Internal Vs external Single Vs double skin Vapor Recovery Systems Expansion Construction; Welded/Bolted/Riveted On site Vs Shop Foundations Soil loading capability Compounds/dykes/drainage Liners Environment: Ground Water Monitoring Leachate Monitoring Roof Seals and other fixtures Access Measurement Sampling Hydrostatic Testing Pressure Integrity Volume Relationships Strapping Maintenance Routine Safety Leaks and Leak Monitoring Fire Monitoring Foams and Other systems Case studies and Discussions
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Who Should Attend: Engineers and Technicians responsible for the design and construction of bulk storage oil facilities



BULK STORAGE TANKS IN SERVICE Course Introduction:



Petroleum Bulk Storage tanks abound in all petrochemical complexes and installations and so are th problems of tanks in service. The different types of petroleum storage tanks are examined together wit their uses and applications and so are tank auxiliaries and appurtenances. Corrosion and corrosio prevention as well as welding and repairs form an important part of the presentation. Inspection an inspection techniques and requirements are explained. Construction methods and foundations are als included for projects personnel and also for maintenance personnel in suggesting methods of easie repair. Safety, fire prevention and fighting techniques are extensively discussed as well as environmenta issues and emissions control.



Over its entire life cycle the tank has to provide reliable and economic service, in safety, with full respect t the environmental protection, operability, maintainability and plant availability requirements with specifi reference to the local requirements and prevailing conditions. These aspects are emphasised in th presentation together with emergency and critical situations. Success in optimising the tank in servic together with the understanding of practical requirements and implications underlie the presentation.



Who Should Attend: Practicing Engineers in projects, equipment specification, selection, evaluation, reliability, inspection, process and maintenance functions and those undergoing training find the course very interesting and extremely useful. Supervisors find the course of great benefit. The concepts are clearly explained using colour diagrams and images or graphs. Tank Design and re-rating procedures are carefully explained and case studies are given. The Instructor: Highly successful and experienced mechanical engineering consultant and industrial course writer and presenter
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Course Support: The course is highly interactive with case study, discussions and excellent presentation materials and contains detailed descriptions and easy to follow materials for practical applications.



Course Content: The course content is rich and flexible to cater for the participants interests and requirements. Contents: Types of Vertical Tanks Open Top Tanks Fixed Roof Tanks -



non pressure type low pressure type high pressure type internal floating cover type



Floating Roof Tanks -



annular, double deck pontoon, pan, compartmental API 650 basic requirements for floating roofs



Fixed Roofs for Tanks -



supported cone roof self supporting cone roof dome roofs umbrella roofs geodesic dome fixed roofs Application of Vertical Tanks Fittings Common to Vertical Tanks



-



spiral staircase platforms and walkways ladders handrails roof fittings roof manhole, open vent type
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-



roof manhole, bolted cover gas tight roof manhole earthing details, fixed roof tanks water springler piping splash plates for fixed roofs roof nozzles for fixed roofs threaded nozzles for fixed roofs breather valves free vents dip hatches and dip plates slot dipping device floating suction, fixed roof tanks



Floating Roof Tanks -



electrical continuity & earthing foam weir plate API 650 shell manhole shell manholes shell nozzles shell nozzle alternatives shell nozzles, threaded types holding down bolts for concrete foundation ring



External Floating Roofs -



floating roof types floating suction for floating roof tanks floating roof, double deck floating roof drains



Other Fittings and Accessories -



for floating roof tanks anti-rotation and centering guide rim vents automatic bleeder vents roof support legs pontoon openings high level alarm



Floating Roof Types -



arrangement of fittings arrangement of fittings – photo arrangement of fittings – photo
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Connections -



flush type shell connection flush type clean out fitting product drain & water draw off water draw off sump



Tank Bottom Designs Tank Bottom Connections -



D-type drain sump Additional Fittings for Fixed Roofs Additional Fittings for Floating Roofs Wind Girders Top Curb Angle Wind Girders for Open Top Tanks



Tank Materials -



principles of material selection



Metal Fracture -



brittle fracture fundamentals of fracture ductile fracture brittle fracture



Steel Selection Procedures -



steel plate requirements minimum design metal temperature steel selection –further



Corrosion and Corrosion Prevention -



tank corrosion modes corrosion control prevention with linings



External coatings
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-



choosing an external coat example of a tank external coat



Internal Linings -



application of internal linings example of an internal lining methods of lining application Electrolytic Corrosion Galvanic Corrosion Cathodic Protection



Tank Design -



shell plate thickness some API 650 plates bottom plate thickness bottom plate welds roof plates shell attachments API 650 shell manholes shell nozzles flush type cleanout fitting area coefficient for reinforcement bottom connections – strength stiffening rings overturning stability design of tanks for small internal pressure tank shell design – variable design point method seismic loads factors & constants for seismic loads seismic load on the foundation



Vapour Emissions Estimation -



vapour emission calculations clinkage factors storage temperature as a function of tank colour Case Study – vapour emissions calculations



Weld Joints -



tank bottom weld joints tank bottom to shell joint
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-



shell weld joints shell attachments spacing of welds tank roof welds Tank Welding Weld Distortion Control of Weld Distortion Welding Procedures to Avoid Distortion Correction of Weld Distortion



Weld Joints -



tank bottom weld joints tank bottom to shell joint shell weld joints shell attachments spacing of welds tank roof welds



Tank Construction -



methods of tank erection jacking up method cone roof tank construction cone roof tanks floating roof tanks bottom plate preparation fitting shell plates on bottom plates fitting shell plates shell plate fitting accessories bottom and roof plate accessories floating roof construction Checking Alignment Shell Tolerances Floating Roof Tolerances



Tank Foundations -



tank foundation profile tank foundation types compounded soil tank foundation
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-



crushed stone ringwall concrete slab and pile support tank foundation settlement



Tank Accessories -



tank mixers purpose of mixing side entry mixers eductors



Rim Seals for Floating Roofs -



primary seals for external floating roofs mechanical shoe seals resilient toroid seals flexible wiper seals secondary wiper seals weather shields secondary seal fire implications



Internal Floating Roofs -



typical internal floating roofs typical floating roof decks important internal floating roof details lightweight metal roof with floats foam sandwich decks some requirements for internal floating roofs



Geodesic Aluminium Dome Covers Tank Inspection -



inspection techniques initial inspection finished weld inspection number & location of inspection radiographs radiographic records



Inspection of Tank Welds -



vacuum testing of bottom welds testing of fixed roof welds testing of floating roof welds
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Water Testing of Storage Tanks -



purpose of the water test pipe connections during the water test water test filling rate settlement under the tank permissible settlement



Actions after Completion of a New Tank Tank Inspection Check List Tank Emissions Hydrocarbon Storage Options for Treating Tank Vapours Leaks and Spills -



spill prevention liner under tank liner under containment area temporary dike leak detection method acoustic leak detection method



Frangible Roofs



Fire Hazards -



causes of tank fires fire protection through design Typical Tank Farm Secondary Containment Control of Ignition Sources Grounding of Tanks Fire Fighting Systems



-



provisions for floating roofs foam weirs rim seal foam supply provisions for fixed roofs water sprinklers splash plates top pourer for foam
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-



points relating to tank fires flame arrestors Flammable Vapour/Gas Classification Tank Protection from Ignition Sources Tank Blanketing Case Studies Group Exercises Group Discussion Course Evaluation Course Summary



Cathodic Protection



Introduction Corrosion of metal elements such as pipes, storage tanks etc can result in very heavy replacement costs during the life of any plant. The technology of Cathodic protection (CP) against corrosion has been employed for a long time in the marine industry e.g. on the Queen Mary Cruise Liner built in the UK during the late 1930’s. CP is today the internationally recognized method of preventing corrosion in metal strictures and is employed extensively at OMAN LNG plant. Course Objectives: On completion of the course the trainee/s will be competent in: The basic knowledge and practices applied for design, installation and testing of CP Systems for corrosion protection. Identifying and correcting problems on CP Systems at LNG Course Duration: One Day Course Contents: Basic Principles and understanding of CP Systems Types of Anode and Cathodes DC Supply systems, Rectifiers and Accessories Electrical Earthing Considerations Flange Insulation Isolating joints Applications of CP Systems at Oman LNG Plant
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Plant visit, checking effectiveness Identifying strengths and weakness in installation International Codes of Practice Maintenance, Testing and Troubleshooting. Case studies and exercises, discussions



Who Should Attend: Electrical Supervisors, Foremen and Technicians involved in the maintenance and testing of C.P. systems.



Cathodic Protection Course Objectives: On completion of the course the trainee/s will be competent in: The basic knowledge and practices applied for installation, testing and operational safety expected of Cathodic Protection (CP) Systems for corrosive protection. Analysis of weaknesses and effectiveness of CP Systems so as to optimize on Systems capabilities against corrosive elements found in the Petrochemical Industry. Course Duration: Five Days Course Contents: Basic Principles and understanding of Cathodic Protection Systems Design and Maintenance of CP Systems impressed current, anode ground beds/ boreholes. Protection of Petrochemical Process Plant against breaking of protected pipelines Insulating Flanges Visit to existing installations, checking effectiveness Identifying weakness in installation & testing practices Case studies and exercises, discussions



Who Should Attend: Electrical Supervisors, Foremen, Technicians involved in the maintenance of C.P. systems and Corrosion Engineers, Junior Electrical Engineers &
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Technicians.



Centrifugal Compressors & Maintenance



Course Objectives: This program is designed to give the attendees and firm understanding and competency in: A complete understanding as to the types, functions and operation of Centrifugal Compressors The maintenance techniques involved with Centrifugal Compressors. Fault checking, diagnosis and recommended methods of maintenance or repair Analysis and assessing wear and tear and replacement of parts



Course Duration: Five Days



Course Contents: Introduction to Centrifugal Compressors Types and Functions Technical Information and Details Involved Identifying Components and Functions Using Technical Service and Manuals Safety Considerations and Handling Special tools: usage and maintenance Ordering parts: lead times and scheduling Maintenance Programs Lubrication: Fluids, Greases etc Troubleshooting Techniques Analysis of Repairs and Replacements Case study, demonstrations Discussion periods
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Exercises Case Studies Discussion Groups Course Evaluation Course Summary



Who Should Attend: Technicians or Engineers in plant, refinery and other industries and are responsible for maintenance and operations of Centrifugal Compressors.



Centrifugal Pump Technology



Course Description: Centrifugal pumps of widely varying types are used extensively throughout modern industry and commerce , and comprise a significant part of both capital and operating costs. Due to the increasing complexity of plant design, increased expansion, new processes and the emphasis on plant cost reduction, thorough knowledge of pumps and auxiliary equipment is imperative. This course will cover the operating principles of pumps, pump hydraulics, design, effects of efficiency on operating costs, energy usage, reduced NPSH effect on plant costs, system hydraulics, corrosion, special materials of construction, pump specification and selection, troubleshooting and maintenance. It will also cover the construction and application of slurry pumps, the selection and application of packing and mechanical seals, suction piping and instrumentation and monitoring of pump performance. The course will provide the participant with the basic and advanced pump technology required to successfully select, apply, troubleshooting and maintain pumping equipment.



Learning Objectives: Upon completion of this course, participants will have gained a thorough understanding of the various compressor and steam turbine configurations available to virtually every industrial user. Mechanical design features, sizing and application criteria, maintainability, reliability and troubleshooting issues will be explained. Course attendees will learn simple techniques and shortcut methods of machinery selection.



Who Should Attend:
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This course is intended for individuals involved in fluid handling, system design, equipment maintenance, equipment selection, plant cost reduction, and for technical personnel requiring a familiarization with this area. Personnel involved in plant operation and design, plant and corporate engineering, as well as engineering contractor equipment specialists and machinery maintenance engineers, should also benefit from the course.



Daily Course Contents: First Day: Review of Hydraulic Characteristics of Centrifugal Pumps: Suction Conditions , Specific Speed. Effect of Operation at Off-Design Flows. Pumps and Energy Conservation..



Second Day: •



Pump and System Hydraulics: Example Studies with Class Participation. Classification of Pumps. Mechanical Design Characteristics of Centrifugal Pumps..



Third Day: Mechanical Design Characteristics ( Continued ) Slurry Pumps.



Fourth Day: Pump Specification and Selection: Use of Various Industry Specifications , How to Prepare Bid Requests , Methods to Evaluate Proposals and Select Correct Equipment. Suction Piping Design. Instrumentation and Monitoring of Pump Performance. Maintenance and Maintenance Problems. Troubleshooting.



Fifth Day: Special Problems.
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Discussion. Review Course Evaluation Course Summary



Compressors Course Description: Efficient Compressor operations are paramount to overall effective plant objectives ensuring minimum down times. The variety of this machinery brings certain complexities when identifying problems and conducting the specific maintenance requirements. This program is designed to assist technicians and engineers in identifying the various compressors they will be expected handle. It will detail the how to conduct scheduled maintenance and how to replace parts and trouble shooting methods based on manufacturers and practical experiences. Learning Objectives: This program will provide the skills and practical knowledge to identify the compressor in general service and the various maintenance methods plus the number of practical fault finding techniques available. It will also cover the main problems associated with wear and tear and minimizing down times along with lubrication requirements.



Daily Contents: First Day: Compressors: Identification and Functions Centrifugal, Axial, Reciprocating, Helical, Screw Applications, Usage and Limitations Design and Technical: Compressor rotors, Impellers, Casings, Seals Diaphragms, Nozzles, Gland Systems Balancing Bearings
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Second Day: Alignment Techniques and Support: Dial Indicator Methods, Laser Optic Cold Alignment, On stream, Hot Alignment Verification Techniques Compressor Parameters: Thermodynamics, Capacity, Power, Efficiencies Selection of Centrifugal Process Compressors: Calculation methods, Characteristic Curves, Stability Selection of Centrifugal Process Compressors: Calculation Methods, Volumetric Efficiency, Multi-staging, Frame Loads, Characteristic Curves



Third Day: Preventative Maintenance: Methods, Prevention programs Mechanical Seals: Types, Selection Replacing Seals: Techniques and methods, Packed Glands, Selection, Replacement etc. Mechanical Checks: Procedures and Controlled Overhauls and Repairs: Preparing, Inspecting and Assembling Components Replacement: Broken, Defective or Worn Components



Fourth Day: Basic Trouble Shooting: Failures, Defects, Design Problems Selection of Screw Compressors: Advantages and Disadvantages Predictive and Preventative Maintenance Techniques Lubrication Techniques Overall Troubleshooting and maintenance techniques



Fifth Day: Maintenance skills: Development and Implementing, Manuals and Information sources Maintaining Records: Maintenance, Repairs and Decisions Case studies and discussions Course Evaluation Course Summary



Who Should Attend: Engineers and Technicians involved with maintenance programs and are responsible for day-to-day servicing and operational efficiency. Also plant and maintenance engineers, process engineers and
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maintenance managers. May also be invaluable to supervisors who are involved in compressor maintenance schedules.



Control & Operation of Pumps & Compressors



Course Introduction: Pumps and Compressors are a vital part of the mechanical processes in Plant and Refinery operations. The control and operation of this machinery is also vital to maintain the overall service to the other components in the process. The maintenance of pumps and compressors plays an important role of ensuring minimum break down and down times, which will result in a loss of time and money. This course is designed to cover these areas of concern and will involve how successful control and operations can be achieved and to ensure consistent service within the required process. Case studies and discussion sessions will be used to help a greater understanding of the methods and techniques employed in these subject areas. Course Objectives: Introductory knowledge and skills required for control and operating procedures for Pumps & Compressors in plants and refineries. The basic functions of Pumps and Compressors Basic maintenance and fault finding requirements Course Duration: Four Days Course Contents: Introduction to types, characteristics and functions of Pumps and Compressors in normal service Pumps: -classification and function; -theory and head-capacity curves; -selection
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Drives for industrial pumps; -operation and control; -applications; -troubleshooting Pump Control Techniques Pump Operations Techniques Pump Basic Trouble shooting and fault finding Techniques Maintenance Methods and Techniques Compressors: -classification and function Theory and head-capacity curves Compressors Control Techniques Compressors Operations Techniques Compressors Basic Trouble shooting and fault finding Techniques Selection of Units according to functions Compressor drive -surge and surge control applications Maintenance Methods and Techniques Avoiding Loss and Down Times Basic Trouble shooting and fault finding Techniques Completing Inspections Troubleshooting and maintenance techniques Case studies and interactive discussions Course Summary
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Control Valves (Introduction, Maintenance and Operation)



Course Description Valves usually appear to be simple in form and operation, such as those of the manual on/off, check, throttling or fixed types etc. It will be discovered that even these components are frequently installed improperly throughout the industry. Students will learn how components, such as pressure relief valves, have been developed to meet specific applications, i.e., system back pressure and it’s associated potential adverse affects. The consequences of not understanding their basic designs will be shown. Many control valves and regulators are so complex that they are complete systems within themselves. Trouble shooting and resolving problems associated with them, can challenge the best engineer or technician. This seminar is designed to include ; valve selection and specification, valve maintenance, valve design and application theory. It also includes advice on selection, specification, maintenance and the repair of many differing types of valves. This five days’ course is primarily for those who are new to the field but it will also serve as a refresher course, for those who have many years’ experience.



Who Should Attend? This seminar is intended for ; new graduates involved in valve technology, selection, maintenance or inspections. It is also designed for those who are involved and need to understand the purchasing specifications required to ensure the prompt delivery of a product, which is reliable and of good quality.
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Course Support: This course is supported by encouraged interaction amongst all participants. Considerable emphasis is placed upon maintenance, trouble shooting by discussing case studies and by practical experiences. ‘Hands on’ instruction will be given if, the client can provide some examples of different valve types and workshop facilities to allow the dismantling, examination and explanation of the operation of the valve samples provided. The course also includes images of many valve types presented in computerised format. This should aid the understanding of the operation of the valves.



Course Learning Objectives: •



Understanding how the basic valve types function, either locally or remotely operated.



•



Understanding why different valve types are selected for specific services.



•



Appreciate cavitation, it’s causes, effects and treatment.



•



Appreciate flashing, it’s causes, effects and treatment.



•



Appreciate noise, it’s causes, effects and treatment.



•



Selecting and specifying the valve body.



•



Selecting and specifying the valve trim.



•



Understanding why some correctly specified valves are expected to pass process media, even when newly installed.



•



Understanding the importance of correct valve stem packing and seals.



•



Understanding the importance of correct valve selection, sizing and the potentially tremendous costs of incorrect valve selection.



•



Understanding the operation of common valve actuators and the importance of their correct selection.
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•



Understanding the potential problems/dangers of re-allocating valves to other duties.



•



A review of basic control loops and how they function.



•



Pneumatic or electronic disadvantages.



•



Understanding the importance of correct valve isolations. What procedures to use and potential consequences of the use of incorrect procedures to personnel and plant.



•



Hazardous area classifications.



monitoring



and



control



systems,



their



advantages



and



Course Outline:



Day One: •



Introductions and administration arrangements. Review of the types and functions of valves, for example, Globe, Gate, Plug, Ball, Butterfly and Diaphragm etc. Valve selection for the specific functions. Discuss valve cavitation ; it’s cause, effects and treatment. End of day review.



Day Two: Process media flashing ; it’s cause, effects and treatment. Valve noise ; it’s cause, effects and treatment. Selecting and specifying the valve body and it’s material of construction. Selecting and specifying the valve trim and it’s material of construction.
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Valve body end connections. End of day review.



Day Three: Valve stem packing and seals. Control valve characteristics. Valve selection and sizing. The importance of getting it right. Re-using valves for other services. Common valve actuators and how they operate. End of day review.



Day Four: A review of basic control loops and how they function. Common valve symbols. The importance of understanding P & I D’s, to gain the information they contain. The advantages and disadvantages of pneumatic monitoring and control systems versus electronic monitoring and control systems. End of day review.



Day Five: Valve overhauls and general maintenance. Valve and plant isolation procedures and what can go wrong if these are not applied correctly. Hazardous area classifications.
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Safe working procedures. Review of all topics covered. Course summary and evaluation.



Controller & Control Loops Course Introduction: Process systems are an Integral function involved in the Oil and Gas industry in both the Offshore and Onshore Installations. Controller systems have a considerable role within the systems and a firm understanding is necessary for Technicians and Engineers who are involved in the monitoring, maintenance and troubleshooting involved. This course helps those concerned to understand the principles involved and how the system should run and give good optimisation within the process required. Course Objectives: This course is designed to give the participants: A firm understanding and overview of Instrumentation and control in a process control loop environment Identification of the expectancy and limitations of the instrumentation Systems, Monitoring and Maintenance Involved The initial trouble shooting tools and techniques available. Course Duration: Five Days
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Who Should Attend: Personnel working in onshore or offshore process industries requiring background knowledge of instrumentation and process control and introduction to the techniques involved with troubleshooting. Course Contents: First Day: Course Introduction, Controller Evolution and Technology Symbols and Standards used for the interpretation of Pet IDS and PFDs Centralised versus Manual Control Principles of Measurement Applied to Process Basis of Design Principles Applied Second Day: Performance of Instruments Functions and Performance Standards Component Parts of System Variable Applications of Typical Sensors used in the Process industry Calibration and Testing of Field Instrumentation Third Day: The Operations of Final Control Elements Open and Closed Loops The Effects of Closed Loop Control Process Control Loops Lags in Process Loops Step Control Actions Fourth Day: Proportional Control Options Off Set and Integral Actions Derivative Control Actions Control Valves Limitations of the Systems Maintenance Elements Test Methods
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Fifth Day:



Trouble Shooting Logical approach to fault diagrams Functional Block Diagrams Decision Trees and Algorithms Equipment and Repair Tools Case studies and Group Discussions Course Evaluation and Summary



Distributed Control Systems (DCS)



Course Description: Participants will go through theoretical and practical experience on Distributed Control System, upgrade their information on DCS hardware and software and have a Hands-on/Troubleshooting session to consolidate their knowledge.



Course Objectives: The course is designed to give the participants the knowledge and skills to: Understand the basics of DCS Systems and equipment involved The role and function of DCS systems The maintenance of systems involved Basics of Trouble shooting and problem solving techniques Who Should Attend: This course is designed for Operators, Technicians, Engineers who are directly involved with Process Control, Automation Control, Instrumentation, Utilities, Safety Systems, Production Maintenance and Electronic Systems.



Daily Course Contents:
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First Day: Advantages of DCS over other control systems: Features Comparison Applications Troubleshooting Second Day: Available DCS systems and comparison among them:



Honeywell’s TDS 3000 Honeywell’s Plantscape Faxboro’s I/A Bailey’s Infi 90



Third Day: MVC ( Multi-Variable Controllers) Applications Features & Advantages Parameters Monitoring & Control Practical Parameters Limitations Building Models MVC Troubleshooting MVC Practical Limitations & Boarders



Fourth Day: DCS’ control during Major & Minor Units upset:



Effective operating conditions adjustments based on priority Display groups building Possible & practical DCS applications during Emergencies Start-up and Shut Down (Total Control)
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Fifth Day: Troubleshooting techniques & prevention maintenance applied to DCS: Redundancy Checks Cleaning Data Back-up UPS (Uninteruptable Power Supply) Group Discussions Course Evaluation and Summary



Effective Mechanical Maintenance (Techniques & Operations) Course Introduction: The maintenance program is the most important part of regular inspections of plant processing and manufacturing systems and if it is not correctly planned and controlled can lead to a breakdown of the maintenance procedures. This in turn can lead to losses including down time and money This program is designed to help Maintenance Technicians & Engineers understand Maintenance concepts the Planning and Controlling involved and how to reduce the risks of Mechanical Failure through good Mechanical Maintenance. The course also includes the Modern Techniques for ensuring effective Maintenance Techniques, Diagnostics and Trouble Shooting Methods.
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This is an Interactive course with group discussion and includes numerous case studies, videos and graphics for discussions and problem solving exercises and to emphasize this vital industrial activity. Course Duration: Ten Days



Course Objectives: Concepts of good maintenance and minimizing organizational losses on mechanical machinery and their parts. The planning of fault checking and diagnosis associated with machinery and their parts. The Assessment methods of wear and tear and replacement of parts. Detailed Planning and Implementation of maintenance programs and schedules. The safety implications involved during the maintenance process. Diagnostics, Analysis and recommendations General maintenance management of machinery and consequences of poor maintenance Lubrication, characteristics, concepts and Importance Successful maintenance planning & schedules Control of work flow, materials and equipment needs The role of Total Preventative Maintenance, (TMP) Quality Maintenance Maintenance report writing and records



Who Should Attend: Maintenance team supervisors, technicians and engineers and those responsible for planning and control of maintenance schedules Course Contents: Introduction to Maintenance Planning and Objectives Poor Maintenance, losses and down time Safety Implications Causes of machine failure: The Maintenance Planning Process Maintenance Strategy Development Modern Diagnostics and Analysis Techniques Failure Analysis and Troubleshooting Systems Reliability Centered Maintenance Condition Monitoring, Techniques and Analysis Failure Analysis and Troubleshooting Systems Safety Requirements in Maintenance Planning Special tools and Materials requirements Maintenance Planning and Control Systems Using PERT and CMP
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Machinery Troubleshooting during Planned and Unplanned Maintenance Lubrication and Fluids Corrosion: Characteristics, Effects and Prevention Failure Reporting Failure Reduction Programs Ordering Parts, Equipments; Lead Times and JIT TMP and Preventative Maintenance Planning and Scheduling Practical Repairs: in Situ and Off Site Planning and Implementing Maintenance Schedules Using Schematics and Technical Drawings for Planning Purposes Problem Solving Sequences and Methods Maintenance Reports Construction Value of Maintenance Records Maintenance Decision in Scheduling Team Problem Solving Case Studies and Discussion periods Course Evaluations and Summary



Efficient and Safe Shut Downs in Plant & Refineries Course Objectives: This course is designed to give the participants: Planning and execution of an efficient and safe shutdown of a Refinery or Chemical Process Plant and or a Total Refinery Complex. Project management skills, resources and progress control. Control of the multifunctional aspects of the project in a safe and efficient manner. To study in detail certain common shutdown projects as: Tank cleaning, Pipeline cleaning, Vessel cleaning and entry, welding etc.



Course Duration: Five Days Course Contents:
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Types of Shutdown: Routine Maintenance, Plant Alterations, Unit Shutdown, Total Refinery Shutdown. Preplanning: Master Plans, Arrow Diagrams, Project Planning, Engineering, Inspection, Operations, and Technological. Staff Optimization: Engineering, Operations, and Technological. Contractors: Selecting a Contractor: Financial Position, Safety Performance, Quality Performance, Pre Tender Information, Specialty, Size of Shutdown, Problems with Contractor, Site Introduction, Site Audit & Inspection, Meeting’s Shutdown: Preparation, Shutdown Plan, Procedure, and Isolation. Work Permit Systems: Types Of Permits, Hot Work, Cold Work, Entry, Routine Work, Open Areas, Authorized Signatories, Operation of Work Permits, Application, Issue, Validity, Distribution, Commencement of Work, Completion of Work De-Isolation & Commissioning. Site Preparation: General, Hot Work, Cold Work, Entry, Electrical Isolation, Excavation, Heavy Equipment Movement, Removal of Equipment. Chemicals: Chemicals and Hazards Toxic and Flammable Hazards Confined Space Entry: Definition, Hazards, and Precautions.



Shutdown Organization: Shutdown Coordinator: Shutdown Office, Effective Meetings, Critical Path. Engineering: Engineering Coordinator. Job Tasks: Resource Allocation & Control, Equipment Opening & Removal, Cleaning on Site, Welding, Water Jetting, Radiography, Scaffolding, Entry, Inspection, Repairs, Installation of Internals, Pressure Testing, Boxing Up, Procedure, Line Inspections. Operations: Operations Coordinator: Job Tasks: Work Permits, Gas Freeing, Spade Isolation Lists, Gas Testing, Minor Repairs, Unexpected Cleaning, Inspection, Boxing Up Procedure, Line Inspection. Technological: Technological Coordinator. Job Tasks: Inspection, Alterations, Catalysts, and Chemicals. Contractor: Contractor Coordinator. Job Tasks: Work Permits, Inspection, Boxing Up Procedure, Line Inspection. Communication Department, Inter Department, Contractors, Health & Safety Health and Safety Organization, Staff, Effectiveness. Case Studies Group Discussions Exercises Course Evaluation Course Summary
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Who Should Attend: Process Managers, Technologists, Engineering Supervisors and Process Supervisors who have at least four years experience of general refinery operations.



Emergency Handling in Refinery Industry Course Introduction: Critical situations and events in Plants and Refineries must be handled in such a way so as not to cause more harm to personnel or damage to the Industry concerned. This takes careful planning and implementation and should there be an occurrence it follows that the right personnel have the ability to deal with the situation effectively and safely. This course is designed to The Participants will understand the different emergency situations and how to control them effectively and understanding all aspects to be covered prior to and in the event of and situation arising. It also covers the events which must include the local environment impacts and uses considerable case study as examples of handling techniques and precautions. Course Duration: Five Days Who should attend Process Engineers and Maintenance Engineers. Course Contents Outline:
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Day One Philosophy and Methodology of Emergency Handling & Resources and Planning Required for Emergency Handling Including: Emergency Plans • Legal Requirements • Moral Requirements • Objectives of Emergency Plans • Responsibility for Planning Hazard Identification • “HAZOP” and Emergency Plans • “What If” and emergency Plans Day Two Internal Emergency Plans Scope of Plans Responsibilities and Organizational Structure Key Components o Hazard Identification, o Initiation of Emergency plans o Response, o Resources available o Casualty Handling o Care of the uninjured survivors etc.



Day Three Typical Onsite Emergency Plans in a Refinery and Initial Response. o Fire. o Explosion risk. o Release of Vapour / Gas. o Oil Spillage. o Chemical spillage. o Earthquake. o Floods & heavy Rain. o High winds and Hurricanes o Bomb threat o Terrorist attack o Plant emergency shutdowns. • Power failure,
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• • •



Cooling water failure. Instrument air failure. Steam failure.



Day Four Key personnel and their responsibilities o Site Incident Controllers o Site Main Controllers External Emergency Plans Scope of Plans Responsibilities and Organizational Structure Key Components o Calling the emergency, o Response, o Hazard Identification, o Resources available etc.



Day Five Liaison with Local and Government Authorities Information to the Emergency services Emergency Services Response o Police o Fire Brigade o Ambulance Service o Health Department o Epidemiological follow up Environmental Response Mutual Aid Emergency Control Center Training and Testing of Emergency Plans Working with the Media Working with the Public Recovery & Rebuilding Case Studies Group Discussions Course Evaluation Course Summary
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Program Support: This program is supported by videos to emphasize certain aspects of this program and to highlight critical points. Case studies of the Seveso Accident and Piper Alpha will be studied.



Emergency Response Planning (E.R.P.) for PLANTS & REFINERIES



Course Description: The course will present the legal and Trans-boundary issues of Emergencies in the Chemical & Petrochemical Industry as well as emergency prevention measures and the planning of emergency response scenarios. The course will highlight hazardous tasks that may lead to an emergency. The course will also look at the Seveso Directive, which governs the emergency response planning and prevention within the EU. {After the accident at Seveso Italy in 1976 the EU introduced the Seveso Directive in 1982. The directive was updated twice in 1987 and 1988. In 1996 the Seveso II directive was adopted and made enforceable throughout the EU as from the 3rd February 1999. The aim of Seveso II is: a. Prevention of major-accident hazards involving dangerous substances and b. The limitation of the consequences of such accidents not only for man but also for the environment.
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Seveso II covers both industrial and storage facilities in which there is a presence of both dangerous chemicals and substances.} Learning Objectives: Upon completion of this course, participants will have a gained an understanding of the modern philosophy of Planning, Control and Handling of Emergencies in the Petrochemical Industry. Participants will also have gained knowledge of current standards and European legislation



Course Duration: Four days



Who Should Attend: Managers and Officers, who are responsible for Contingency and Emergency Response planning or of systems for potential Hazards, Emergencies, and Incidents.



Program Support: This program is supported by the appropriate: Videos Case studies Discussion Groups



Course Contents: Emergency Plans - Social and Legal Pressures Basic Reasons for Planning Emergencies and the Outcomes if not Planned The Seveso II Directive (EU legislation) Safety Management Systems Safety Accidents Accident Prevention Systems CBA (Cost Benefit Analysis)
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Major Accident Prevention Policy (MAPP) Risk Assessment HAZOP Planning for & Handling emergencies Organization of Emergency Services Emergency Control Center Fire & Safety Department Fey Personnel - The role of the shift supervisor - Site incident Controller - Call out Personnel - Casualty Handling - Rescue - Evacuation - Mutual Aid Plans - Management Role - Public Relations - Media in emergencies - Catering - Training / Rehearsals Emergency Plans - On-Site and Off-Site: forming, reviewing and testing What the emergency services and local authorities must know What the public must know Management - Job Attitudes / Training - Contractors Disasters some examples and discussion groups



ERP Exercises – Group Exercises and Team Solution in ERP Planning and Execution of Operations



Case study and Discussions Course Evaluation and Summary
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EXCHANGERS, FURNACES AND BOILERS



COURSE OBJECTIVES: This course is designed to include the fundamentals and characteristics of Heat Exchangers, Furnaces and Boilers equipment and the various dynamics involved. It also includes the functions of Heat Exchangers the associated equipment and appropriate fluids and fuels used. COURSE DURATION: FIVE DAYS
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WHO SHOULD ATEND: Technicians and those responsible for the operations of heat Exchangers including Boilers and Furnaces Equipment in the Refinery



COURSE OUTLINE: HEAT TRANSFER Characteristic of heat transfer model. Heat flux Conduction of convection: temperature difference, resistance, thermal conductivity, convection of film coefficient, specific case of changes of phase, overall transfer coefficient, enhancing heat circulation, effects of fouling. Radiation: characteristics of radiant emission and absorption, emissivity of flames, interchange of radiation, heat transfer in radiant section of heaters and boilers. Applications: Heat losses through a furnace wall, influence of coke deposit on skin temperature of radiation tubes. THERMAL EQUIPMENT Technology of thermal equipment and area of utilization Terminology and functions of heat exchangers, fired heaters and boilers Design technology: basic operating principle, organization of fluid circulation, and functions of component parts.
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Heat exchangers Heat exchange principle based on the fluid circulation mode: single counter-flow or parallel – flow exchangers of the 1-2 or 2-4 pass type, series or parallel - flow exchangers arrangements Specific case of condensers, re-boilers and air coolers Influence of installed heat exchanger surface and fouling on heat exchanger performance Testing and monitoring of performance Furnaces and boilers Operating conditions and duty split between radiant and convection section Circulation of flue gases, generating and regulating the draft Characteristics of the Industrial fuels, conditions required for proper combustion, burner operation Monitor and control of combustion and heating Recovery of energy released across the burners, efficiency, enhancement possibilities and limitations. Applications: Heat exchangers: fouling resistance calculations Pressure profile of a natural draft furnace Furnace or boiler efficiency calculation



CASE STUDIES & DISCUSSIONS



COURSE EVALUATION & SUMMARY
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Fundamentals of Industrial Instrumentation. Course Description: The many devices and systems which are widely used for monitoring, controlling and ensuring the safety of personnel, plant and in some cases the environment, fall into the general category of instrumentation. Many of today’s processes, either batch or continuous, would be difficult if not impossible without the use of correctly specified, installed, maintained and operated instrumentation. This course intends to help those involved in the use and maintenance of instrumentation to understand the basic principles used to allow it to perform reliably. The course material consists of a Power Point presentation and a delegate’s manual. Participation in group discussions and exercises will be actively encouraged. Course Objectives: The programme is designed to enable delegates to reinforce, appreciate and learn how instrumentation plays a key role in today’s multitude of manufacturing and refining processes.



Course Duration: 5 Days.



Course Contents: • • • • • • • • •



A review of the various methods used for the measurement of pressure, flow, temperature and liquid level. Simple automatic control loops, local and remote. Pneumatic / electronic systems, some advantages and disadvantages. Control valves. Control valve actuators. Control valve stem sealing methods. Cavitation and flashing in control valves. What are VOCs and are they important ? P+IDs.
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• • • • • • •



The importance of Hazardous Areas Classifications. Process isolations. Permit to work systems Case Studies Group Discussions Course Evaluation Course Summary



Who should attend: Instrument Engineers, Process Engineers, Safety Engineers (under development), Instrument Technicians, Production Foremen, and Production Operators.
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Introduction and Fundamentals of Refinery Economics



Course Description: The refining business is experiencing one of the most interesting and challenging times in history. Refining margins in the USA and Europe are insufficient to justify major investment and even margins in the Far East have fallen to unsatisfactory levels. In such an environment, it is essential that refiners achieve the maximum possible margin from their plant. The efforts of everyone associated with refining should be geared towards profit performance. It is important that today’s refiners understand the economic and commercial aspects of the business, including knowledge of crude/product trading and margin management. Learning Objectives: Understanding the Commercial, Economic and Trading Aspects of Oil Refining is a highly intensive residential training course. It provides participants with an in-depth knowledge of the refining business and explains how trading/hedging activities can improve refiners’ margins and reduce risk in a volatile market. The evolution and future development of the industry will be discussed and the functions, product yields and interactions of the main refinery process will be explained. By the end of the course, delegates will have acquired a good understanding of commercial refining and will be able to actively assist in the activity of optimising refinery margins in both the long-term and the short-term. This program also include the following specific learning objectives: Refinery configurations and the functions of the main process Refinery margins: definition, evolution, regional variation and constitute factors Refinery economics and how refinery profitability and performance are assessed Refined products: blending, applications, key qualities and quality trends Crude and product trading: wet, futures, and forward markets How hedging activities can safeguard the refining margin in a volatile market The trading of refinery components and feedstock The problems of refining in an environmentally-conscious world
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Course Duration: Five Days Who Should Attend: Anyone, inside or outside the oil industry, concerned about the profitability of the refining industry and its future, Energy managers wanting to understand the processes, economics and operations of a refinery and its interface with the trading function. Traders who need to enhance their understanding of the refining process to improve trading performance Governmental and other regulatory agencies needing an overall understanding of the strategic importance of the refining industry, Executives who wish to understand the commercial elements of refining and how effective trading can improve refinery profitability Daily Course Contents:



First Day: Refining Supply and Demand Issues:



Evolution and structure Refinery location, capacity and utilization Supply and demand of refined products Shape of the product barrel Crude Selection:



Nature and types of crude oil Crude assay GPW and pecking order Influence on product made Crude transportation Base and marginal crudes Refined products, Processes and Configurations:



Main products, applications and qualities Product testing and quality control 64



Quality trends and developments Basic refinery configurations Main processes and their economics Oil Markets and Pricing:



Evolution and structure of the markets Price development and volatility Pricing mechanisms The concept of pricing exposure Second Day: Hedging Instruments and Simple Hedging Techniques: Hedging instruments and markets Future vocabulary and contracts Basic risk, flat price and relative price risk Producer, refiner and consumer perspective Refining margins and yields: Yield variation with refinery configuration and crude quality Base load operation and marginal economics Operating modes and their economics Refinery configuration margins The marginal refiner Trading/Refining Simulation: Absolute and relative price risks Hedging price risk Hedging strategy Introduction to margin management SWAPS, Options and Technical Analysis: Introduction to terminology Examples of SWAPS and options Comparisons of futures and options Basic principles of technical analysis
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Third Day: Refinery Upgrading Process: Cat cracking or hydrocracking? Costs, yields, qualities and economics Upgrading the bottom of the barrel Processes, costs, yields and qualities Trading/Refining Simulations: Further development of margin hedging Feedback from teams The Mogas and Middle Distillate Pools: Processes and product yields Component qualities Blending and quality control Feedstock and component trading Environmental issues Arbitrage The Fuel Oil Pool: Residual streams Fuel quality and diluents Blending and quality control Feedstock, trading, pricing and risk management Fourth Day: Management Issues:



Review of trading simulation The major economic risks Why manage the margin? Which margin management strategy? Margin swaps Shutdowns and special opportunities Investment – locking in the economic benefits
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Refinery Performance:



Refining costs and their control Margin capture and it’s key element Refinery profitability Performance benchmarking Margin evolution and trends Refinery rationalization Physical and Paper Trading:



Technical and fundamental analysis Basic trading skills Brent forward and future markets Comparison of physical and paper trading



Fifth Day: Course re-cap, review and exercises Discussions and issues relating to subject details Course Evaluation and Summary
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Basic Gas Chromatography Principles and Applications



The course contents and the manual will serve as a guide for the attendees having insufficient knowledge of Gas Chromatography and for those who feel that a Gas Chromatography refreshing training is essential. Great attention is given to those subjects where knowledge is critical for chromatography activities in refinery or process laboratories.



Course Objectives: This program enables the participants to: Gain the basic theoretical aspects of Gas Chromatography. Communicate practical information, capabilities and limitations of Gas Chromatography and gain confidence about the technique available To be able to carry out analyses, trouble shooting and evaluate analytical results



Course Duration: Five days Course Contents: Course Introduction Theory of Gas Chromatography Instrumentation and System Parameters Types of Columns and Detectors Qualitative and Quantitative Analysis Trouble Shooting; Methods and Techniques Peak Identification and Results Calculation / Correction Practical Applications and Problem Solving Case Studies Discussions Course Summary Course Evaluation



Who Should Attend:
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This course is intended for Laboratory operatives, Technicians and Chemists GAS CONDITIONING AND PROCESSING



Aims and Objectives: The aims of the course are to give an understanding to the technology of gas processing and sulphur recovery systems. General as well as specific concepts will be introduced which will enable all participants to have a basic comprehension of the needs and requirements of gas sweetening systems, and sulphur recovery processes in Gas conditioning. Who Should Attend: All those working in the petrochemical, oil and gas process industries with a need to understand the process gas conditioning. The course will serve as an introduction to gas technology for those who are unfamiliar with it but will also assist those who need the ability to progress to a further understanding of some part of the gas processing technologies. These will include geoscientists, petroleum engineers, production engineers, trainee process engineers, plant operators and economists. Course Duration: Five days Course Outline: The Origins Of Natural Gas • Exploration Principles, Tools, And Techniques • How Natural Gas Is Trapped Underground • Exploration Techniques i. Geochemical methods ii. Geophysical methods Drilling Production And Processing • Evaluating and Completing a Well Basic Gas characteristics and Behavior Of Natural Gas • Compressibility Of Gases: i. Pure Gases ii. Gas Mixtures • Hydrocarbon Liquid Densities • Boiling Points • Critical Properties • Acentric Factor • Vapor Pressure



69



• • • • •



Viscosity Thermal Conductivity Transport Property References Surface Tension Gross Heating Value Of Natural Gases



Natural Gas Production Gas / Recovery • Hydrocarbon Recovery • Gas Composition • Dew Point Control Gas Liquefaction Processes • Refrigeration • Absorption • Ethane Recovery • Turbo expander Processing • Mixed Refrigerant Process • Liquefied Natural Gas Production • Nitrogen Rejection • Enhanced Oil Recovery Hydrocarbon Treating • Types Of Contaminants • Gas Treating – Process Selection • Chemical Reaction Processes • Physical Solvent Processes • Combination Processes • Alkaline Salt Process (Hot Carbonate) • Batch Processes • Iron Chelate Processes • Membrane Separation Process • Equilibrium Data For Amine-Sour Gas Systems Liquid Hydrocarbon Treating • Gasoline And LP-Gas Treating • Continuous Processes • Batch Processes Natural-Gas Transmission And Distribution • Transmission as Gas • Transmission as Liquid Natural-Gas Storage • Storage in the Gaseous Phase
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Storage of Liquefied Natural Gas



Future Supply And Demand For Natural Gas Case Studies, Exercises with Group Discussions Course Evaluation Course Summary



GAS PROCESSING TREATMENT AND SULPHUR RECOVERY Aims and Objectives: The aims of the course are to give an understanding to the technology of gas processing. General concepts are introduced which enable all participants to have a basic comprehension of the needs and requirements of gas sweetening systems, sulphur recovery processes and natural gas production, purification, transportation and re-gasification. Who Should Attend: All those working in the petrochemical, oil and gas process industries with a need to understand the complete gas sweetening sulphur recovery and natural gas production. The course will serve as an introduction to gas technology for those who are unfamiliar with it but will also assist those who need the ability to progress to a detailed knowledge of some part of the gas processing technologies. These will include geoscientists, petroleum engineers, production engineers, trainee process engineers, plant operators and economists. Course Outline: Gas Sweetening General Considerations Types of Contaminants Process Selection and Classification Chemical Reaction Processes Chemistry Process Flow General Design Criteria Design Guidelines Amine Processes Process Flow Differences Common Amine Solutions Physical Solvent Processes Combination (Chemical and Physical) Processes
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Alkaline Salt Processes Chemistry Batch Processes Iron Sponge ChemSweet Sulpha-Check Sulpha-Treat Zinc Oxide – PURESPEC Molecular Sieve Iron Chelate processes LO-CAT Process



SulFerox Process Membrane Separation Liquid Hydrocarbon Treating Caustic Wash Operating Problems Selective Sweetening Systems New Technology Developments Materials for Sour Gas Service Review: Computer Simulation Programs Example Calculations and Problems Sulphur Recovery Claus Process Considerations and Modifications - Reaction Furnace, - Waste Heat Recovery - Catalytic Converters - Sulphur Condensers - Reheat Methods - Process Control - Tail Gas Handling Incineration Clean-up - Continuation Process - SO2 Recovery Process - H2S Recovery Process - Direct Oxidation Process - Liquid Redox The EUROCLAUS Concept S ZORB Sulphur Removal Technology
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Sulphur Storage and Handling Sulphur Properties Sulphur Degassing Sulphur Plant Testing and Optimization Claus Plant Start-up and Shutdown Procedures Claus Process Calculations and Problems Review: Computer Simulation Programs Safety in Gas Sweetening and Sulphur Recovery Operations



Natural Gas Origins and History Of Natural Gas The Nature of Natural Gas Exploration Principles Drilling Production and Processing Natural Gas Treatment and Sulphur Recovery Natural Gas Conditioning and Processing - Dehydration - Sour Gas Treatment - Hydrate Control - Stabilisation Natural Gas Transmission Natural Gas Storage and Distribution Natural Gas Use Future Supply and Demand for Natural Gas Case studies & Group Discussions Course Evaluation Course Summary
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Gas Tester Program Course Description: Competency in Gas Testing requires proficiency in the use and handling of the testing equipment and expertise on when an area or piece of equipment is safe for work. Gas testing is an integral part of the Permit to Work System and an important component of safe systems of work. The course gives the grounding required to use portable gas detection equipment safely and effectively and knowledge of the methods employed in checking areas and ensuring they are safe for work. Learning Objectives: The course will give the participants the knowledge of the uses and limitations of portable gas testing equipment and Knowledge of the methods used for gas freeing and keeping equipment safe. The course will present flammability, toxicity, oxygen level testing and the hazards involved as well as gas freeing procedures and isolation and precautions necessary for hot work and entry into confined spaces. The course will present different methods of gas testing for open areas and confined spaces and the organisational systems that may be required during a major shutdown. Work Permit Procedures are also discussed. Course duration: Two days Who Should Attend: All those involved in testing atmospheres prior to work and those involved in keeping equipment safe for work. Program Support:
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This program is supported with videos, case studies and interactive discussions to emphasize and reinforce learning in this very important subject. Questionnaires: Two Questionnaires will be presented in order to evaluate the response and the course comprehension. Program Support: The program includes interactive discussions, demonstrations and videos including: ‘A Fatal Decision’ (entry into confined space) – CLF Vision Company ‘Confined Space entry and Testing’ – National Safety Compliance OSHA Program Course Outline:



Day One: Flammability and flammable ranges – UEL, LEL Instruments Atmosphere Testing – Oxygen, Flammable and Toxic contents – hazards H2S Work Permit Systems Safe working systems



Day Two: Gas freeing of Tanks, Vessels - Steam, water, use and hazards of inert gas. Isolation Gas testing of Tanks, Vessels, open areas etc. Confined Space Entry; Hazards and precautions Major Shutdowns and gas testing Case studies Group Discussions Group Exercises Course Evaluation Course Summary
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Gas Turbine Technology COURSE DESCRIPTION This Seminar is focused on a basic overview of Gas Turbine Operations and Maintenance activities aimed at operators of this equipment in various type of applications. Participants will receive a through overview of all of the basic components of managing Gas Turbines with Special emphasis on modern approaches to operations and maintenance practices. OBJECTIVES To explore the components for effective operation and maintenance of gas turbines To Understand the operation and sound operating practices of gas turbines To manage effectively the maintenance of gas turbines •



To understand all of the resources required to support the operation and maintenance of gas turbines



Course Duration: Five Days Training Program DELIVERY METHOD The seminar material is delivered by lectures and discussions with various working sessions and case studies to share group expertise. SEMINAR MATERIALS Seminar notes consisting of all of the overheads used and various supplementary materials will be provided to all participants.
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COURSE OUTLINE:



Overview of Gas Turbine Operations and Maintenance Basic Components of Gas Turbine Operations and Maintenance Gas Turbine Operation Basic Gas Turbine Theory General Operating Practices: Efficiency, Output Power Routine Site Maintenance: Starting Loading, Unloading Condition Monitoring: Vibrations, Exhaust Temperature Gas Turbine Maintenance Overview of Maintenance Process: Maintenance Factors The Optimum Maintenance Program: Running Inspection / Methods Overview of Reliability Centered Maintenance Application of RCM to Gas Turbines Major Maintenance and Overhauls: Repair of Hot Parts Management of Resources People and Organization Materials Supply Chain Documentation and Information Systems Finances and Budgeting Support, Infrastructure Dependability and Quality Applying New Concepts Change Your paradigms Case studies Group Discussions
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Course Evaluation Course Summary



H – OIL TECHNOLOGY UPGRADED VACUUM BOTTOM (DEEP VACUUM DISTILLATION)



INTRODUCTION Deep-cut crude vacuum technology has become a major focus of refiners in the last ten years. Recognizing this interest, Refining Process Services, in cooperation with Process Consulting Services, is offering this program to the petroleum refining industry. Increasing vacuum gas oil yield and improving gas oil quality reduces vacuum residue production, increases FCC feedstock quality, and reduces crude charge requirements for a given FCC feed rate. This program focuses on the practical issues associated with accurately determining potential gas oil yield improvement, minimizing capital expenditure, and monitoring deep-cut unit performance. Major equipment design and operational topics will also be discussed. PROGRAM The major equipment on a vacuum unit consists of the jet ejector system, the fired heater, and the vacuum column and its internals. This program has been designed to provide an understanding of proper design and operation of this equipment since its performance is important if increased gas oil yield is to be achieved and maintained. The fundamental issues of deep-cut vacuum unit design and operation will be emphasized. Ignoring these fundamentals can lead to costly, unscheduled shutdowns. The program begins with a discussion of the importance of feed characterization and its effect on a project's economics. Ultimately, the amount of recoverable gas oil in the feedstock will establish
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potential gas oil lift improvements. Further, with few exceptions, deep-cut projects are revamps. Thus, the speakers will stress the need to determine the existing equipment's limitations in order to ensure the success of a revamp. Presentations will also cover the requirements for reliable deep-cut vacuum column performance, and for improved operating variable monitoring. Program participants will be made aware of the problems that occur in true deep-cut operation. The program will be presented by staff of ORCA Consulting Services. Dr. George Adis has extensive expertise in distillation technology for deep-cut vacuum unit design and operation. The program has been developed for design, process, and operating personnel involved with an existing deep-cut unit or those who may be considering such a project.



Program Outline



Day



INTRODUCTION



1 Deep-Cut Vacuum Unit - What Is It? Limitations to Gas Oil Recovery +Light, Low Metal Paraffinic Oils - North Sea +Medium, Moderate Metals - Arab Crude Oils +Heavy, High Metals - Venezuelan Crude Oils Reliability History Day 2 INCREASING VACUUM GAS OIL YIELDS Feed Characterization - How Much Gas Oil is Present? Unit Test Run - Establishing Performance Future Gas Oil Yield Limitations +Gas Oil Quality +Feed Vaporization Vacuum Unit Designs +Dry
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+Steam Injection, Coils and/or Stripper Feed Composition - Impact of Atmospheric Column Cutpoint Feed Enthalpy Major Equipment Overview



Day



PROCESS FLOW SCHEMES



3 Atmospheric Gas Oil Cutpoint - Vacuum Column TBP Distillation Heat Integration Ejector System Design UNIT EQUIPMENT CONSTRAINTS Balancing Gas Oil Yields - Atmospheric Gas Oil versus Vacuum Gas Oil Capacity versus Yields



Day



MAJOR EQUIPMENT DESIGN



4 Ejector System Vacuum Fired Heater Transfer Line Column and Internals Utility Impacts
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Day 5 OPERATIONS MONITORING AND TROUBLESHOOTING Cutpoint Monitoring Preventing Wash Bed Coking Ejector System Troubleshooting Case studies Discussions Course Summary Course Evaluation



Course Plan & Methodology The course will be conducted using theory principles and by electronic data show with interaction of discussions and case studies. Workshop periods will be used to reinforce learning.



Who Should Attend CCR Operators, Shift Supervisors, Operating Engineers, Process Engineers , Operations Section Head.
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Handling Emergencies in Refineries Course Objectives: The objective of Emergency Handling is to limit the effects of such emergencies on: the personnel, the surrounding population, the plant and also on the environment. Three elements make up the basis of successful emergency handling; Hazards Identification, Detailed Planning for the Hazards identified and the Techniques of the Emergency Response. To this end the course is designed. Course Overview: The course will outline the legal requirements set out in the United States in OSHA’s Process Safety Management and the European Seveso Directive. Within these requirements the course expands and deals with the organisational structures, responsibilities and response preparedness necessary to successfully handle emergencies. The course will cover Internal Emergency Plans as well as External Emergency Plans and the necessities for liaison and alignment with Local and Government Authorities Plans. In so far as actually handling emergencies the course looks at fire fighting techniques for tank fires; furnace tube ruptures and furnace tube leaks; gas cloud dispersal; oil and chemical spill emergencies; and transportation – off site – accidents with hazardous substances. Course Duration: Five Days Who should attend This course is for those Individuals involved in Planning and / or Handling Emergencies in the Refinery and would include; Safety Officers, Environmental Response Leaders, Site Incident Controllers, Site Main controllers, and the Emergency Services.
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Course Contents Outline: Emergency Plans Legal Requirements Moral Requirements Objectives of Emergency Plans Responsibility for Planning Hazard Identification “HAZOP” and Emergency Plans “What If” and emergency Plans Internal Emergency Plans Scope of Plans Responsibilities and Organizational Structure Key Components o Initiation of Emergency plans o Response, o Hazard Identification, o Resources available o Casualty Handling etc. Typical Onsite Emergency Plans in a Refinery and initial response. Key personnel and their responsibilities o Site Incident Controllers o Site Main Controllers External Emergency Plans Scope of Plans Responsibilities and Organizational Structure Key Components o Calling the emergency, o Response, o Hazard Identification, o Resources available etc. Liaison with Local and Government Authorities Information to the Emergency services Emergency Services Response o Police o Fire Brigade o Ambulance Service o Health Department o Epidemiological follow up Environmental Response Mutual Aid Emergency Control Center
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Training and Testing of Emergency Plans Working with the Media Working with the Public Fire fighting Techniques Tank fires Furnace Tube Rupture Furnace Tube Leak Gas fires Gas clouds Oil spills on land and water Chemical spills Transportation accidents of hazardous substances Program Support: This program is supported by videos to emphasize certain aspects of this program and to highlight critical points. Case studies of the Seveso Accident and Piper Alpha will be studied. There will also be Interactive discussion groups and exercises.



HAZARD & OPERABILITY STUDIES Course Description: Hazard and operability (HAZOP) analysis and what-if/checklist are the most popular techniques for initial PHAs, ongoing management of change reviews, and revalidation because they both facilitate systematic, imaginative searches for process hazards and potential operational difficulties. Each technique has unique strengths in analyzing certain types of systems. You will lead and participate in several analyses to become familiar with the techniques before completing the course. Computerized methods for performing and documenting a HAZOP analysis will be demonstrated. Course Learning Objectives: Learn how to perform PHAs In this course you will learn: Practical methods for performing process hazard analyses (PHAs) of systems, procedures. Learn how to perform a PHA, including these critical elements: • • •



Scoping the PHA Collecting information Selecting the team 84



• •



Leading a meeting Documenting results



Plan to attend if you are a: • • • • • •



Manager Process engineer Operator Auditor Safety professional E, H & S professional



Or those personnel who want to learn industry's most widely used PHA techniques. Graduates will be capable of organizing, leading, and documenting PHAs of complete processes or changes to processes at their facilities.



What you will learn: Day 1 Introduction Aims and Objectives Process safety management and risk assessment concepts PHA requirements Comparison of What if and HAZOP Breakdown and explanation of a HAZOP study in practice Essential features of HAZOP study - purpose and limitations The detailed HAZOP study procedure Organizing a HAZOP study Preparation / Carrying out a study planning the meetings Timing



Review of day 1 and Close



DAY 2 Aims and Objectives of Day 2 HAZOP Analysis preparation Analysis meeting 85



Study initiation Team size and membership, Qualifications, and Responsibilities The team leader / facilitator Continuous vs. Batch processes and sequential operations Process element selection - node identification Process parameters, Guidewords, Causes & Consequences Report Preparation And Distribution Recommendations / actions Follow-up



Workshop: HAZOP review of a continuous process Review of day 2 and Close



Day 3 Aims and Objectives of Day 3 HAZOP techniques for analyzing procedures and batch processes



Workshop: Example HAZOP (instructor-led)



Day 4 Workshop: HAZOP reviews of batch processes and procedures Computer Recording Workshop Exercise – Introduction Workshop session PHA revalidation overview HAZOP software demonstration



Workshop: Example HAZOP (instructor-guided).



Critique of HAZOP course Course Review and Close
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Course Support: The course includes Interactive Methods to encourage maximum participation. It also includes Demonstrations, Case Studies, Group Exercises, Discussion and Feedback Sessions to reinforce students learning potential. Student’s manuals are designed as a practical workbook for use in the workplace in problem solving etc.



HAZARD & OPERABILITY STUDIES (HAZOP) Course Introduction: This training course is targeted at discipline engineers, technicians and operators, who may be called upon to participate in HAZOP studies. Additionally, it will be of value to those who may find themselves in the position of either having their work HAZOP(ed) or receiving a HAZOP report to assess the actions recommended in it - e.g. project, modification or design engineers. The basis of the course is the HAZOP methodology presented by the Chemical Industries Association in 1977 in their publication ‘A Guide to Hazard and Operability Studies’. This basic methodology has been refined over the years. The course is presented in a very practical fashion so that time spent by trainees in ‘hands-on’ learning of the HAZOP technique is maximized and the time spent ‘being talked at’ is minimized. The approach taken is to involve all trainees in carrying out elements of HAZOP studies under the observation and coaching of the trainer so that the trainees gain experience at first hand. For 3-day course members, the aim is that they would leave the course with sufficient understanding of the application of and practice of the HAZOP technique to be capable HAZOP team members. Equally importantly, the attendees will be able to recognize where and how the HAZOP technique can be and should be applied and where and how it should not be applied.
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Who Should Attend: All Refinery Engineers, Technicians and Operators and those who will participate in HAZOP studies and whose work might be subjected to a HAZOP study / who might request/receive a HAZOP study Course Objectives: This course is designed to give the participants the capability to: Identify where the HAZOP technique fits in the engineer’s toolkit Define the HAZOP study technique Identify where the HAZOP technique fits into project development Examine the mechanisms for follow-up of HAZOP studies Give attendees the opportunity to participate in practical examples of the use of the HAZOP technique



Course Duration: Five Days Course Contents: Introduction What is a HAZOP? Why do we do HAZOPs? Typical HAZOP Study Terms of Reference/Scope of Work Timing Documents Required Team Membership Study Initiation Process Element Selection Process parameters Guidewords Causes Consequences Existing Safeguards Recommended actions Recording and reporting Follow-up
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Practical Exercises Case Studies Discussions Course Summary Course Evaluation



Hazards & Operability Studies (HAZOP) for Team Leaders



Course Background: Occupational Hazards exist in all industrial processes were real dangers exist to the operators and the ancillaries responsible for operations and maintenance. Hazards are required to be identified and assessed to the types and potential damages they could inflict. HAZOP has been developed to include the operations and processes affected by Hazards and the necessary procedures to handle them. This course will help in taking the relevant critical actions using the HAZOP studies and systems available. Course Learning Objectives: This course is designed to help the participants to: Acquire the knowledge necessary to prepare for, lead, generate report on, and follow up on Process Hazard Analysis (PHA) studies 89



Build on your team leadership skills enabling you to lead multidisciplinary teams undertaking HAZOP studies Ability to undertake your own studies, leading teams to ensure the identification of most relevant hazards and likely operability problems with the optimum use of team time. Course Duration: Four Days Course Contents: HAZOP Concepts and Philosophy Preparing and Organizing Process Hazard Analysis (PHA) studies Subdividing the Process for Study Design Intent, Parameters and Deviations Completing the PHA Worksheet Meeting Regulatory Requirements Leadership Skills for Managing Teams Management of PHA Studies Performing PHAs on Procedures Performing PHAs for Batch Processes Human Factors in PHAs



Facility Siting in PHAs Quality Control in PHA Studies PHA Report Preparation Managing the follow up of PHA Results Programmable electronic systems Group Exercises Case Studies Based Group Discussions Course Summary and Evaluation



Who Should Attend:
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Safety Managers, Supervisors, Operations Managers, Engineers and Safety Representatives and HAZOP Study Team Personnel.



Hazop Training



Course Introduction: HAZOP within the refinery and plant environment has become a useful means to identify potential and existing hazards, analyse them and take the necessary actions to cope with them. The HAZOP study techniques offer a process to ensure that procedures are in place to limit hazards and to contain Hazardous effects to employees and local environments. The HAZOP team is required to be aware of all potential hazards and quantify the risks. They are also required to provide operating procedures to handle hazardous situations. This program is designed to prepare HAZOP teams and demonstrate the techniques available to plan for HAZOP.



Course Objectives: On completion of the course the trainee/s will able to: Identify a strategy for potential hazard in plant operation deviation. Provide an insight into HAZOP study techniques and practise it's application to processes Identify where the HAZOP techniques fits in the engineers toolkit and project development Examine the mechanisms for follow - up of HAZOP studies
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Course Duration: Three Days Course Contents: Hazard Analysis and Studies Hazard Analysis Methods and Techniques Protective Systems Data Collection and Statistical Analysis Flow Control Distribution & Dispersion Analysis Risk Assessment HAZOP Principles, Conventions, Processes and Usage HAZOP Computer Based Applications HAZOP Team Management The Role of HAZOP Leader as a Facilitator Sensitivity Analysis - Quantitative Criteria Defining and Handling Problems in HAZOP



Common Pitfalls Encountered in HAZOP Hazard Perception, Potential of Hazards throughout a Project Introduction to the HAZOP Procedure, Team Selection, Meeting Procedure and Reporting Case Studies Based on Scenarios and Incidents Discussions and Summary



Who Should Attend: Safety Managers, Supervisors, Operations Managers, Engineers and Safety Representatives and Personnel.
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HEAT TRANSFER EQUIPMENT Heat Exchangers



Course Background: The course concentrates on heat thermal design, rating and performance monitoring. The course material applies to tubular exchangers used in chemical, petrochemical plants, oil refineries, power stations and industrial facilities. The internationally used TEMA system terminology and nomenclature for describing size and type is explained. The techniques for writing specifications are illustrated with reviews on functional types of heat exchanger specification. Thermal design and rating is also discussed with particular emphasis on the use of heat exchanger software. Course Objectives: This course is designed to give the attendees an outline of the principles of and of heat exchange equipment, such as heat exchangers, condensers, and coolers. Upon completion of this course, you will have an understanding of the nomenclature and terminology used for shell-and-tube heat exchangers; how the tube side and shell side of tubular heat exchangers are designed and constructed; how to write and interpret specifications; and heat 93



exchanger codes and standards. The course concentrates on heat exchanger hardware, and performance requirements. An introduction to the use of software for the thermal design, rating and costing of heat exchangers and methods for fouling monitoring are illustrated. Who Should Attend: This course is intended for petroleum and chemical production engineers, trainee process engineers, plant operators and procurement managers, working in the petrochemical, oil and gas process industries, responsible in evaluating the thermal performance and condition monitoring of shell-and-tube heat exchangers. It is also intended for those who specify or buy heat exchange equipment and for people involved in process design and rating, requiring supplementary knowledge for setting practical limits on their work. The course will be of particular benefit to those with a need to an introduction to shell-and-tube heat exchangers including engineers, administrators and other industry personnel unfamiliar with the subject. Course Duration: Five Days Course Outline: First Day Introduction Fundamentals - Mechanisms of heat transfer o Conduction - Solids - Liquids - Basic Theory Tubular Exchanger Manufacturers Association (TEMA) Second Day



Heat transfer in heat exchangers - Routing of fluids in heat exchange equipment - Calculation of the Mean Temperature Difference (MTD) - Corrections of Logarithmic Mean Temperature Difference (LMTD) for Deviations from True Countercurrent Flow - Economic Approach Temperature - Typical overall coefficients for design Individual heat transfer coefficient
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Overall heat transfer coefficient Common heat transfer media Setting shellside and tubeside pressure drop design limits. Setting shellside and tubeside velocity limits.



Third Day TEMA Classification of heat transfer equipment - Selection of heat exchanger TEMA layout and number of passes. - Specification of tubeside parameters: Size Layout Pitch Material - Specification of shellside parameters Materials Baffle cut Baffle spacing Clearances - Setting upper and lower design limits on shell diameter. - Setting upper and lower design limits on tube length. Fourth Day Heat Transfer Equipment - Heat exchanger - Condenser - Cooler - Reboiler Classification by construction - Double pipe heat exchangers - Jet condensers and spray coolers - Direct-fired heaters - Hairpin or U-tube heat exchangers - Fixed tube sheet heat exchangers - Floating head exchangers - Kettle type reboilers and vaporizers - Tube pitch - Number of tube passes - Shell-side baffles Materials of Construction Cost of exchangers Fifth Day Air coolers
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-



Advantages Disadvantages Economics Equipment Forced or induced draught fans Forced draught fans Induced draught fans The tube bundle Finned tubes Fans Fan drives Interconnecting air ducting Supports Product outlet temperature control Design air temperature



Heat exchanger software Design, rating and performance monitoring Workshop and Practical Examples Group Discussions Course Evaluation Course Summary



Shell and Tube Heat Exchangers - Maintenance & Troubleshooting Course Description: The course concentrates on Shell and Tube Heat Exchanger hardware, performance requirements, Inspection, Maintenance, Trouble Shooting Repair, and the equipment Life Extension. The material applies to tubular exchangers used in chemical and petrochemical plants, oil refineries, power stations and industrial facilities. Thermal design is not discussed except where it affects the structure. The TEMA system which is, Internationally used explained for describing size and type. TEMA nomenclature and terminology are illustrated. The ASME code and TEMA standards are observed. Design point setting which effects the structure of the operating deviations, transients and upsets are examined. An overview of tube vibration includes descriptions and illustrations of damage caused by tube vibration, vibration forcing mechanisms and information required for vibration analysis. Learning Objectives:
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The program is designed to giver the participants a understanding of the nomenclature and terminology used for shell and tube heat exchangers, how the tube side and shell side of tubular heat exchangers are constructed, how heat exchangers are structured, assembled, manufactured, preparation for installation and joined to tube sheets. It also will cover how to write and interpret specifications, some of the exchanger codes and standards, inspections, maintenance, repair and inspection techniques and determination of failure causes. Program Support: The program uses Interactive group discussions, explanations and excellent graphical visuals for maximum activity by participants and to reinforce attendees learning potential. Who Should Attend: The program is aimed at Technicians and personnel, who are involved with maintenance, Inspection and trouble shooting duties, also of great benefit to staff involved in procurement, construction, installation, repair, mechanics, operation and life expectancy of Shell and Tube Heat Exchangers. The program will also be of special value to individuals who specify or buy heat exchangers or who are in charge of evaluating the condition of existing equipment. Daily Course Contents:



First Day: Describing Shell-and - Tube Heat Exchangers: TEMA systems for designating size and type, parts, nomenclature and terminology, design point deviations, overloads, abnormal operations, transients and upsets. The Tube Side part I, Tube arrangements: Pass arrangements, Tube distribution, pitches and counts, guidelines for choosing straight and U-Tubes The Tube Side part II, Channels, bonnets, covers and closures: front and rear heads, turnaround space, covers and nozzles, gaskets, connections of channels and bonnets to bundle and shell: Flanges, gaskets, rib compression, bolting and assembly



Second Day: The Tube Side part III, Bundles: Tubesheet materials, single Tubesheet configurations, double tubesheets, seamless and welded tubes, bi-metallic tubing , extended and enhanced surfaces, u-tube bending Tube-to-Tubesheet joints, preparation, inspection and repair The Shell Side part I, Baffle and tube support systems and shell construction: Baffle and tube supports, pipe shells, rolled-plate shells appurtenances and supports, nozzles, impingement projection and flow areas
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Third Day: The Shell Side part II, Vapor and distribution belts, expansion joints, impingement protection, vapor belt sizing and construction, vapor domes, thick walled expansion joints, thin walled expansion joints Interactions between Shell and Tube Sides: Vibration overview, Differential pressure design, interactions at Tubesheets, temperature effects, vibration damage, vibration forcing mechanisms, data required for vibration analysis Codes and Standards used in the United States: ASME pressure vessel code. TEMA standards, HEI standard for power plant heat exchangers, HEI standard for closed feedwater heaters, National Board Inspection Code, API 550, API Standard 660



Fourth Day: Inspection: Inspectors Qualifications, pre-inspection conferences writing an inspection brief for inspectors, working practices, health & safety requirements , tools and instruments for inspection preparation: Used and In service Units, condition and status Specification writing and Interpretation: Functions, Aspects, Types, Guide Lines for elements of general specifications, performance specifications, mechanical specifications and procedure specifications



Fifth Day: Maintenance and Repair: Schedules and Procedures, Safety, Repair or Replace, cleaning, maintenance inspection, Tube plugging, sleeving and ferruling, heat and erosion shielding, expansion joint failures, partial and full, re-tubing, ligament repairs, Re-expanding tubes, finding tube leaks Trouble Shooting: Relationship between thermal and mechanical Problems: external causes of mechanical problems, trouble shooting mechanical problems Review of program content, Case studies based on scenarios and discussion periods Group exercises Group discussions Course review Course Evaluation Course summary
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Course Speaker: Mr. George Papantoniou: George studied at University of London and has a BSc. Eng (Hons) in Mechanical Engineering he also completed his studies at the University of Birmingham specializing in Thermodynamics and achieving an MSc. His thirty years of practicle and academic experience includes study work on Nuclear Power Group projects in the UK.Practical training to satisfy the professional practical training requirements of the Institution of Mechanical Engineers. (Workshop practices, foundry, welding shops, design, development, research, site erection (Dungeness Nuclear Power Station), Management with part time study at UMIST. His main work includes the Cyprus Petroleum Refinery (CPRL) erection and commissioningals as a Mechanical Engineer at CPRL responsible for plant Maintenance, plant modification and erection. Refinery Advising Engineer responsible for contracts, estimates, design, planning etc. Senior Advising Engineer responsible for contracts, estimates, design, planning, long term maintenance problems and trouble-shooting. Engineering Manager responsible for all the engineering functions, member of the CPRL Management team and Project Manager- responsible for the refinery



Advanced Petroleum Refinery Technology Course Objectives:



This program is designed to give the trainees an understanding in: The overall process operation of an integrated petroleum refinery The extensive vocabulary unique to this industry. Will also gain knowledge of: o Crude oil properties and their effect on refining; o Major product specifications; o The effects of ever-changing fuels specifications on future product composition and refinery configuration; The effect of the worldwide response to CO2 emissions, New vehicle engine/fuel options on future product quality/demand; The process operation of each refinery unit, How the units interact, and how they are likely to change.
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The course is designed to highlight the fundamentals of the role of the process engineer in the field of Refining Technology. Course Description



This course will present an overview of the modern, integrated petroleum refinery, its feedstocks, product slate and the processes employed to convert crude oil and intermediate streams into finished products. Hydrocarbon chemistry, crude oil properties and fuel product quality will be discussed, including changes to products resulting from worldwide legislation, with a focus on MTBE. Each refining process will be presented, covering operating description and conditions, feedstock and catalyst selection, product yields, and the relationship between process parameters, unit performance and product output and properties.



First Day



1. I.N.T.R.O. 2. The Refinery Flowsheet: Refinery operations overview &Terminology Storage and handling Process Integration



3. Feedstocks: Chemistry, Properties and types of crude oils, Effects of properties on refinery operations 3. Products: Product slate Motor fuels Heating oils Petrochemicals 4. Specifications: Effects of specifications on refinery operations 100



5. Crude Oil Processing: Desalting Atmospheric distillation Vacuum distillation 6. Processes for Motor Fuel Yield: Fluid catalytic cracking Hydrocracking Visbreaking Coking Second Day 7. Heavy Oil Processing: Trends in technology for high-boiling feedstocks with high sulfur, nitrogen and metal content Hydroprocessing Solvent extraction Thermal cracking 8. Processes for Improving Motor Fuel Performances: Reforming Isomerization Alkylation Polymerization Hydrotreating Hydrogenation 9. Blending for Product Specification: Octane Cetane Oxygen Sulfur Olefin Aromatics contents



101



10. Air Pollution Control: Sulfur removal and recovery Particulate and oxides of nitrogen removal 11. Future Refinery Operations: Product distribution changes Feedstock quality Economics Processing schemes Effects of environmental regulations and oxygenates on products Processes and economics



Third Day Fluid Flow Heat Transfer Mass Transfer Specifying process equipment Control Valves Safety Relief Valve Design Heat Exchangers Metering Devices i. Venturi ii. Rectangular Weir iii. Pitot Tube Pumps and motors Compressors and steam turbines Vacuum systems Distillation / absorption Separators and accumulators Utility systems Cooling Water Systems 12. Course Evaluation and Summary
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HEAT TRANSFER EQUIPMENT Heat Exchangers Furnaces Boilers Course Background: The course concentrates on heat transfer equipment, thermal design and rating and performance monitoring. The course material applies to tubular exchangers, furnaces and boilers used in chemical, petrochemical plants, oil refineries, power stations and industrial facilities. The internationally used TEMA system terminology and nomenclature for describing size and type is explained. The techniques for writing specifications are illustrated with reviews on functional types of heat exchanger specification. Thermal design and rating is also discussed with particular emphasis on the use of heat transfer software. Course objectives: This course is designed to give attendants a concise outline of the principles of heat transfer in heat exchange equipment, such as heat exchangers, condensers, coolers furnaces and boilers. Upon completion of this course, you will have an understanding of the nomenclature and terminology used. The course concentrates on heat transfer hardware, and performance requirements.
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An introduction to the use of software for the thermal design, rating and costing of heat transfer equipment are illustrated. Who Should Attend: This course is intended for petroleum and chemical production engineers, trainee process engineers, plant operators and procurement managers, working in the petrochemical, oil and gas process industries. The course will be of particular benefit to those with a need to an introduction to shell-and-tube heat exchangers including engineers, administrators and other industry personnel unfamiliar with the subject. Course Duration: Three Days Course Outline: First Day THEORETICAL PRINCIPLES OF HEAT TRANSFER Conduction Thermal conductivity, Flow of heat and Thermal resistance, Heat loss Convection Natural or free convection Forced convection Local Film Coefficient of Heat Transfer by Convection



Radiation Fundamental Laws of Thermal Radiation Radiant emission and absorption Emissivity of flames Heat transfer in radiant section of heaters and boilers. Temperature difference Overall Coefficient of Heat Transfer Logarithmic Mean Temperature Difference Effects of fouling THERMAL EQUIPMENT Classification by Use Classification by Physical Construction Terminology and functions of neat exchangers, fired heaters and boilers
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Second Day Heat transfer in heat exchangers Heating and cooling of fluids flowing in forced convection inside tubes Heating and cooling of fluids flowing outside tubes Condensation of vapor and Boiling liquids Routing of fluids in heat exchange equipment Calculation of the Mean Temperature Difference (MTD) Economic Approach Temperature Typical overall coefficients for design Common heat transfer media in refineries Influence of installed heat exchange surface and fouling on heat exchanger performance Testing and monitoring of performance. TEMA Classification of heat transfer equipment Heat exchanger Condenser Cooler Reboiler Heater Boiler Classification by construction Double pipe heat exchangers Direct-fired heaters Hairpin or U-tube heat exchangers Fixed tube sheet heat exchangers Floating head exchangers Kettle type reboilers and vaporizers Tube pitch, number of tube passes and Shell-side baffles Air coolers Advantages, Disadvantages and Economics Equipment Design air temperature



Third Day Transfer of Heat in Furnaces and Boilers Efficiency Classification of Furnaces Examples of Different Types of Oil Refinery Furnaces Factors in Furnace Operation and Furnace Hydraulics Characteristics of industrial fuels
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Conditions required for proper combustion Burner operation Circulation of flue gases, generating and regulating the draft Monitoring and control of combustion and heating Recovery of energy released across the burners Operating conditions and duty split between radiant and convection section Heat transfer software Design, rating and performance monitoring Workshop and Practical Examples Heat losses through a furnace wall, influence of Coke deposit on skin temperature of radiation tubes. Pressure profile of a natural draft furnace or boiler efficiency calculation Heat exchangers: fouling resistance calculations



House Keeping at Your Plant Course Objectives: Upon completion of this course, participants will have a complete understanding of the modern philosophy Good House Keeping and Safety within Plant Operations according to requirements. They will also understand Occupational Health and Safety precautions for work environments. Gas testing techniques, and fire fighting will also be discussed. Course Overview: The course will present Safety & Health, principles and Fire fighting. The course will describe; accidents, accident prevention, accident causes, safe working systems; Occupational Health principles, hazards. PPE, Manual handling, Electrical Safety; Gas Testing - Explosivity, toxicity, oxygen deficiency; Signs and Labels - new standards; Entry into confined spaces - hazards and precautions; Risk Assessment; Accident Incident investigation; Safety with contractors; Fire prevention, fire fighting techniques. Course Duration: Five Days Who should attend This course is designed for Operators new to the Plant and Refining industry as a basic course also for those who have limited Plant and Refinery-operating
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experience. It may also serve as a refresher course for Plant and Refinery Supervisors, Operators or for those who are involved in supporting operations. Course Contents Outline: Managing Safety Accidents - Accident Triangle Accident prevention Causes of Accidents Accident Prevention Systems Risk Assessment Work Permit Systems Effective Communication One video: Health & Safety Managing Occupational Health Definition Principles Chemical Hazards - body uptake, TLV, TWL etc. Physical Hazards Ergonomics, Blood Borne Pathogens Psychological Hazards



Two videos: 1. Hearing protection 2. Healthy Back Special Compliance Personal Protective Equipment Manual Handling Electrical Safety. Gas Testing. Explosivity, Toxicity, Oxygen Deficiency Hydrogen Sulphide - Pyrophoric Iron Ladders & Scaffolds Signs & Labels - new EU regulations Machinery Guarding Compressed Air Two Videos: 1. Electrical Safety 2. Best Signs Story Entry into Confined Spaces Definition Safe working systems
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Gas freeing - Steam, water, use and hazards of inert gas Hazards and precautions Accident Incident Investigation Safety Inspections Contractors & Safety Safety committees - making them work Fire Prevention Classifications Fire extinguishers - new EU Codes Emergency Planning Fire fighting Techniques Tank Fires Bulk Quantities of Liquid Gas Leakage of gas without ignition - control of leakage Leakage of gas with ignition - Action by personnel Two videos: 1. Playing with fire. 2. Tank fire



HYDROCARBON PRODUCTION OPERATIONS COURSE



COURSE DESCRIPTION: To provide sound overview and PRINCIPLES of Hydrocarbon Production Operations. OBJECTIVES: Participants should end up with a good level of understanding of the complete process from well-head to export of oil and gas. Able to describe the overall flow diagram and main plant equipment. Know the basic operating principles applicable to all equipment.
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Specific Requirements Description of ADMA-OPCO facilities in basic form. Course Duration: Five Days



Program Support: This program is supported by interactive activity and discussions to maximize the participant's involvement and practical involvement, a personal action plan for each individual to achieve greater potential.



WHO SHOULD ATTEND: Process operators, Instrument Technicians, Mechanical technicians and process Supervisors of ADMA – OPCO Course Outline: Day One: What is pressure and temperature? Part to play in PTW system. Part of production operations in the whole oil and gas supply chain (well to tank). Safety aspects of operations. Isolation methods and procedures.



Day Two: Purging draining, venting and vessel entry methods. Testing for passing valves, when is it acceptable and not. Basis Water treatment. Good and bad operating practices to avoid practical aspects of production operations. ESD and F and G systems.
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Day Three: Control Systems. Valve Types and principles of operation. Oil/ Water / gas separation and gas scrubbing. Touch on Hydrate formation and how to avoid and clear it. Corrosion aspects of oil gas operation. Day Four: Pigging operations. First line maintenance such as greasing valves, fitter changing etc. Gas sweetening. Nitrogen production. Sour water de-oiling



Day Five: H2S Stripping and oil stabilization. Case Studies Group Discussion Group Exercises Course Review ad Evaluation Course Summary INCIDENT, ACCIDENT& MACHINERY FAILURE INVESTIGATION Seminar Background: There is never a single cause for an accident or an incident and is usually a series of events. This seminar is designed to give the participants an insight in the complexity of Accidents and Incidents and the methods for prevention and reducing both Accidents and the resulting costs. This requires a detailed investigation into why circumstances have caused machinery to break down and even to have caused a physical injury. Seminar Objectives: This program will describe accidents and incidents and their Root Causes. An insight into Risk Assessment is included as the basis of prevention. Methods of fact finding the processes and procedures and interviewing as well as the final report of conclusions will also be discussed. Course Duration: Three Days
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Who Should Attend: Safety Managers & Officers, Engineers and Technical Supervisors and those who are involved or concerned with Implementation of policies, control and monitoring, failure analysis within their organization. Program Support: This program is supported by H & S videos to emphasize certain aspects of this program and to highlight critical points as well as case studies of accidents in Industry. It also uses interactive discussions, case studies and exercises to involve participants and apply maximum benefits. Course Outline: Introduction to Accidents - Accident Triangles - Causes of Accidents - Unsafe Acts – Unsafe conditions - Accident Prevention - Preventative opportunity - Risk Assessment Why Investigate Accidents & Incidents - Objective of Investigations - Barriers to Investigations Identifying the reasons for failure of the production equipment: - Equipments - Devices - Machine, - Human



Errors



The investigation team - Terms of Reference - Single person - Team - Team Composition - Forming Objectives and Report Deadlines Making the necessary analysis and identify the root cause of the incident Use the different technique of root cause analysis Fish Bone Analysis Techniques 5 Questions Analysis and Conclusions Work in a group (team-work) in order to achieve the above-mentioned goals Report the conclusion Investigative Procedures - Equipment
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-



Records – Training, Maintenance, Operating Procedures, Permits Computer Data Pictures Maps, drawings



Conducting Interviews - What questions - Where to interview - Recording the interview - Re-enactment The Report - The Background - The Accident or Incident Documentation - The Causes - Corrective Action - Review of Findings - Compiling and Presenting Findings Conclusion and Recommendations of Suitable Prevention of the Incident Being Repeated Case Studies Discussions & Videos (Piper Alpha) Exercises & Group participation Course Evaluation & Summary INDUSTRIAL CENTRIFUGAL COMPRESSORS IN SERVICE Course Description: There are many varieties of Industrial Compressor which are designed to serve a number of functions within the total process equipment system. How they are designed what is their purpose and how they can be given a greater life span are the questions raised by technicians and engineers. The course approaches these questions to give a greater understanding and detailed knowledge for those technicians and engineers who are responsible for the Industrial Compressors functionality and this critical part of the process chain. The course is supported by interactive practical approach group discussions and excellent visual explanations and case studies. Learning Objectives: This course is designed to give the participants: A complete understanding of the types, functions and operation of Centrifugal Compressors
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A complete understanding of the different types of Bearings and of Seals of Centrifugal Compressors, their limitations and applications. Condition Monitoring, Performance Monitoring, Vibrations and Course of Action Fault Checking, Diagnosis, Failure Analysis Maintenance Methodology Course Duration: Five Days Course Who Should Attend: Engineers and Technicians involved with Industrial Compressors efficiency. Also plant and maintenance engineers, process engineers and maintenance managers. May also be invaluable to supervisors who are involved in compressor operation & maintenance. Course Daily Contents: First Day: Compressor Types Compressors, Fans, Blowers. Dynamic Compressors Centrifugal Compressors Axial Compressors Positive Displacement Compressors Theoretical Aspects Compressor Cooling Second Day: Dynamic Compressor Performance, Performance Curves, Variable Inlet Guide Vanes, Variable Speed, Suction Throttling Stability, Surging and Stonewalling Axial Thrust and Axial Thrust Balance Design Overview, Casings, Casing Configurations, Rotors, Impellers, Blading, Performance Characteristics and influence on these characteristics of various design and operating parameters Third Day: Dynamic Compressor Control. Performance Limitations and Control Fouling Considerations and Coatings Condition Monitoring, Performance Monitoring, Vibrations and Vibration Analysis Compressor Malfunction Troubleshooting Techniques Failure Analysis
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Safety Considerations Fourth Day: Dynamic Compressor Conventional Seals, Dry Seals, the different types, Seal selection, application, performance. Dynamic Compressor Bearings Rolling Element Bearings, Hydrodynamic Bearings, Tilting Pad and Kingsbury Bearings, Magnetic Bearings. Bearing Failures, Types and Causes Fifth Day: Lubrication, Oil Bath, Forced Lubrication, Mist Lubrication, Lubricants, Lubrication Monitoring, Oil Analysis Trivector. Case studies and discussions Course Evaluation Course Summary Introduction to Petroleum Industry.



Course Introduction. Without oil and gas exploration and production the World would literally grind to a halt. The dependency on oil & gas products, the everyday materials and resources from oil and gas are evident in all aspects of our daily lives. How are oil and gas deposits located? How are they safely and efficiently extracted for onward processing without detrimental environmental impacts. This is a short but comprehensive course designed to give an overview and to introduce oil & gas operations to personnel who are new to the industry. It includes videos and interactive sessions to explain and discuss the impacts of the oil & gas industry and future industrial demands



114



Who Should Attend? This course is designed for new graduates, engineers, new employees and those with little or no previous knowledge of the oil & gas industry. This course is supported with numerous videos and other graphics for greater understanding Course Duration: Five Days Course Objectives. The primary objectives of this short course are: • • • • • • •



to understand the source of hydrocarbons. to appreciate how hydrocarbon deposits are found and extracted. to understand an outline of the hydrocarbon drilling industry both on and offshore. to gain knowledge in the initial treating and subsequent refining of crude hydrocarbons. to appreciate the vast range of products which are obtained from hydrocarbons. to become aware of some of the necessary precautions when dealing with hydrocarbons. to understand why various precautions are taken to avoid environmental damage.



Course Outline: Introductions.



Session timings. Refreshment intervals.



How were hydrocarbon deposits formed? Why are they only found in certain areas of the world? How are hydrocarbon deposits located? An overview of the drilling industry and how it operates. The oil well. What is down the hole?
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In-house arrangements.



How a hydrocarbon find is developed. Enhanced recovery methods. The initial treatment of crude hydrocarbons. The refining process. The many products from hydrocarbons.



The major associated risks and how they are addressed. Environmental protection. Examples of common oil and gas industry terminology. Course summary and evaluation.



Introduction to Petroleum Refinery Processing Course Description The course will present an overview of the modern integrated refinery, its feed-stocks, product specification and the processes employed to convert crude oil and intermediate streams into finished products. Hydrocarbon chemistry, crude oil properties and fuel quality will be discussed including changes in product quality resulting from past, current and likely future European environmental legislation; The issue of Global Warming and its effects on the oil industry. Each refinery process will be presented, covering operating description and conditions. Storage and essential Utility units within an integrated refinery will be outlined. Learning Objectives: Upon completion of this course, participants will have an understanding of the overall process operation of an integrated petroleum refinery and the extensive vocabulary unique to this industry. Participants will also have gained knowledge of crude oil properties and fuel product tests; global
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warming and the environmental pressures on the oil industry; the results of these pressures on fuel specifications; and the changes demanded of the oil industry. Who should attend: This introductory program is designed for those who have limited refinery-operating experience or who are involved in supporting operations. Individuals relatively new to the refining industry, product sales personnel, fuel buyers, oil-traders, those involved in economic assessment of refining operations or financial analysis of sales / refining and personnel concerned with the sale of equipment, chemicals, supplies, or services to the refining industry should benefit from this course. Experienced operating personnel and engineering staff should find a great deal of beneficial information, particularly if they have worked in only one area of the refinery and have the need to gain an overview of the entire refinery.



Course Daily Contents: Day One Crude oil and its properties Physical properties Chemical properties Crude oil products The Crude Assay Effect on refinery operations Refinery Terminology Refinery flow plans Signs and symbols Refinery outline Day Two Environmental concerns Nox, Sox, Particulates, VOC, Ozone, ODA CO2 Emissions Changes in Fuel specification Global Warming - Overview & International agreements Sustainable development Effects of Environmental concerns on oil product specifications Products and specifications Gasoline & Lead phase out Reformulated Gasoline Fuel oils Blending of products
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Day Three Tanks and Storage Product Transfer Desalting Crude distillation - Atmospheric Vacuum Distillation Distillation - Pressure, Steam Hydrotreating Hydrodesulphurisation Day Four Catalytic Cracking Platforming Visbraking Hydrocracking Alkylation Bitumen Blowing Gas Treating Day Five Utilities Cooling water Instrument air Fuel oil Fuel Gas Flare system Drainage oil recovery Water desalination Water Treatment Steam Generation Furnaces Firing conditions in Boilers and Furnaces Nox, Sox, Particulates Flue gas Treatment Start Up Shutdown Case studies and discussion periods
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Lubrication Technology. Course Introduction. Lubrication is an essential part of basic engineering concepts and is integrated with machine and equipment design, operations and maintenance. Without the correct applications of the specified lubricants, ‘the wheels of industry’ would literally stop. The correct choice of lubricant can increase the lifespan of engines and rotating equipment. This should protect the fabric and materials from the resultant friction produced, whilst the equipment performs the task for which it was designed. This course is designed to explain the origin of lubricants and to emphasize the importance of selecting the correct types for specific applications. It advises how protection and preservation of
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valuable machinery and equipment is dependant upon the correct choice of lubricants. This should assist in overall reduction of expenditure. The course includes full explanations of lubrication aspects and includes discussions, with the support of videos, to assist understanding of this very important and critical subject. Course Learning Objectives. This programme enables the participants to, Increase their knowledge in the area of lubrication; know of the basic concepts of lubrication and the origin of lubricants. understand the required qualities of lubricant applications and it explains how these reduce friction and increase engine / equipment reliability. appreciate why the various types of lubricants are used, e.g., oils, greases and synthetics. comprehend the principles of bearings and the necessity of lubrication to maintain their integrity. Course Duration. Five days. Who Should Attend. This course is designed for refinery, plant, mechanical and maintenance engineers, supervisors and foremen. The course would also be of interest and benefit to those who are responsible for the purchase, storage and handling of lubricants, also to those who are responsible for the storage and handling of flammable materials.



Course Contents. Principles and origins of lubricants. Introduction to lubrication and the necessity of correct applications. Industrial applications and specifications. Lubricant performance standards. Lubricant characteristics and reactions. Friction versus preservation and cost. Cutting oils and fluids; selection and criteria. Viscosity and compression. High temperature conditions.
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Additives and their actions. Bearing lubrication principles. General purpose greases. Special purpose greases. Synthetic lubrication. Lubricant testing and checking. Lubricant storage and handling. Health and safety implications and protective equipment. Flammability and fire precautions Condition based monitoring plan as applied to lubrication. Case studies. Discussions. Course summary Course evaluation.



Machine Failure Analysis & Prevention Course Objectives: On completion of this course the participants will have an understanding in: Operational requirements of monitoring rotating and other equipment used in industrial plants. Understanding the critical necessities and priorities associated for maintaining machinery Key procedure for the implementation of risk based failure analysis Equipment critically and functional failure How to reduce the overall life cycle cost of owning a piece of equipment Course Duration: Five Days
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Course Contents: Introduction Failure Analysis and Troubleshooting Systems Causes of Machinery Failure Machinery Design Properties Journal and Tilt-Pad Thrust Bearings Mechanical Seal Selection Lubricant of Pumps and Motors Centrifugal Pump Reliability Improvement Machinery Reliability Audits and Reviews Machinery Troubleshooting Problem Solving Sequences Failure Reporting Reliability Centered maintenance Failure modes effects and critical analysis Equipment performance Maintenance risk Best Practice Reliability, availability, maintainability Equipment condition based workshop Case Studies Failure Reduction Programs Case studies, discussions based on scenarios Course Evaluation and Summary Who Should Attend: Maintenance, design and operation engineers; as well as technicians working in petrochemical plants and power stations



refineries,



Principles of Machine Failure Analysis Course Objectives: On completion of this course the participants will have an understanding in: Operational requirements of monitoring rotating and other equipment used in industrial plants. Understanding the critical necessities and priorities associated for maintaining machinery Key procedure for the implementation of risk based failure analysis Equipment critically and functional failure How to reduce the overall life cycle cost of owning a piece of equipment Course Duration: Five Days
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Course Contents: Introduction Failure Analysis and Troubleshooting Systems Causes of Machinery Failure Machinery Design Properties Journal and Tilt-Pad Thrust Bearings Mechanical Seal Selection Lubricant of Pumps and Motors Centrifugal Pump Reliability Improvement Machinery Reliability Audits and Reviews Machinery Troubleshooting Problem Solving Sequences Failure Reporting Reliability Centered maintenance Failure modes effects and critical analysis Equipment performance Maintenance risk Best Practice Reliability, availability, maintainability Equipment condition based workshop Case Studies Failure Reduction Programs Case studies, discussions based on scenarios Course Evaluation and Summary Who Should Attend: Maintenance, design and operation engineers; as well as technicians working in petrochemical plants and power stations.



refineries,



Machinery Condition Monitoring Course Objectives: This course is designed to give the participants: An in depth theoretical look, at the principles of condition based maintenance and condition monitoring. A detailed examination at the systems specification and set up and the selection of parameters to monitor, the location of monitoring points and frequency of monitoring. Course Duration: Three Days Course Contents:
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Implementing a Condition Based Monitoring (CBM) Program Monitored Parameters: Thermal Monitoring Lubricant Monitoring Vibration Monitoring Electrical and Mechanical Fault Monitoring with Protection Additional Monitoring Schemes – Chemical Debris Leakage Flux Monitoring for Electrical Machines – Theory Fault Detection and Diagnosis Machine Failure Measurement Vibration Symptoms Rolling Element Bearings Envelope Analysis & Computer Software Familiarization Case studies and discussions.



Who Should Attend: Senior Engineers, Engineers, Supervisors and Technicians working in technical roles with rotating machinery maintenance.



Major Emergency Management & Response Course Objectives: The objective in any emergency situation is to limit the effects of such emergencies on: the personnel, the surrounding population, the plant and also on the environment. Three elements make up the basis of successful emergency handling; Hazard Identification, Detailed Planning for the Hazards identified and the Techniques of the Emergency Response. To this end the course is designed. Course Overview: The course will outline the legal requirements set out in the United States in OSHA’s Process Safety Management and the European Seveso Directive. Within these requirements the course expands
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and deals with the organisational structures, responsibilities and response preparedness necessary to successfully handle emergencies. The course will cover Internal Emergency Plans as well as External Emergency Plans and the necessities for liaison and alignment with Local and Government Authorities Plans. Course Duration: Three Days Who should attend This course is for those Individuals involved in Planning and / or Handling Emergencies in the Refinery and would include; Safety Officers, Environmental Response Leaders, Site Incident Controllers, Site Main controllers, and the Emergency Services. Course Contents Outline: Emergency Plans Legal Requirements Moral Requirements Objectives of Emergency Plans Organisations with a role to play in an Emergency Information to the Emergency services Internal Emergency Plans Responsibilities and Organizational Structure Key Components o Initiation of Emergency plans o Response, o Hazard Identification, o Resources available o Casualty Handling etc. Key personnel and their responsibilities o Site Incident Controllers (ORC Fire Chief) o Site Main Controllers (ORC Incident Commander) ORC Plans an overview of the three Levels of Response



External Emergency Plans Liaison with Local and Government Authorities Mutual aid Emergency Services Response o Police o Fire Brigade o Ambulance Service o Health Department o Epidemiological follow up Emergency Control Center Accidents and the environment
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Training and Testing of Emergency Plans Working with the Media and Public Program Support: This program is supported by videos to emphasize certain aspects of this program and to highlight critical points. The Piper Alpha accident will be discussed as well as the Flixborough Disaster. Videos: 1. “ Incident Command Management Systems – (Three Videos); 2. “The Flixborough Disaster” a BBC production; 3. “Emergency Planning”
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Managing Efficient & Safe Shut Downs & Turnarounds



Seminar Background:



A major event and project in the Refinery ‘Life Cycle’ is the Shut Down and Turnaround processes which are imperative for Safe and Efficient Operations. This requires a considerable amount of planning and organization to ensure that the tasks involved are carried out in detail and that all concerned know the part they play in the team



This seminar is designed to give guidance to all Shut Down and Turnaround Team members and includes the Prior checks and the series of executable systems to ensure the procedure is carried out implicitly. There is case study included to maximize on the interactivity and discussions periods involved. Seminar Learning Objectives: On completion of this program the trainee/s will be competent in: Planning and execution of an efficient and safe shutdown of a Refinery or a Total Refinery Complex. Project management skills, resources and progress control. Control of the multifunctional aspects of the project in a safe and efficient manner. To study in detail certain common shutdown projects as: Tank cleaning, Pipeline cleaning, Vessel cleaning and entry, welding etc.



Seminar Duration: Two Days Who Should Attend:
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Process Managers, Technologists, Engineering Supervisors and Process Supervisors who have at least four years experience of general refinery operations.



Seminar Contents:



Introduction to Types of Shutdown



Shutdown Planning



-



The Shutdown Coordinator



-



Preplanning: Master Plans, Arrow Diagrams, Critical Path Project Planning, Engineering, Inspection, Operations, and Technological. Contractor Management



Managing Efficient & Safe Shut Downs & Turnarounds (Cont’d)



Health & Safety



-



Health and Safety Organization, Staff, Effectiveness Shutdown:



-



Preparation, Shutdown Plan, Procedure, and Isolation.
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-



Site Preparation: General, Gas Freeing & Testing, Hot Work, Cold Work, Entry, Electrical Isolation, Excavation, Heavy Equipment Movement, and Removal of Equipment.



Confined Space Entry: Definition, Hazards, and Precautions. -



Tank cleaning and entry Vessel Cleaning and Entry



-



Furnace Entry Start-up:



-



De-Isolation & Commissioning



-



Start up Plan



-



Staff



-



Safety



-



Environment



Group Discussions Course Evaluation
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Reliability Centered Maintenance - (RCM)



Course Introduction: Millions of dollars are wasted in Industry every day as machinery breaks down and has to be repaired or replaced, This is time consuming, expensive and obviously non - productive. The techniques are available to minimize down time and reduce expense and time wasting. This course is designed to help with understanding the techniques and improve the services benefit to the client and organization plus gain first hand knowledge of latest technical methods. Course Objectives: This program enables the participants to: Instigate general maintenance management of mechanical and electrical machinery and their parts. Carry out fault check and diagnosis associated with the machinery and their parts. Be able to estimate repair time factors when breakdown maintenance is required on ancillary equipment Assess their wear and tear and implement replacement of parts. Course Duration: Three Days Course Contents: Introduction to maintenance planning objectives Poor maintenance losses: Human and Business Causes of Machine Failure Planning 'Down Time' Meetings and Planning Coordination Planning Maintenance Schedules Implementation of Maintenance Program Recording Systems Causes of Machine Failure Failure Analysis Troubleshooting Systems Using technical service and repair manuals Safety Aspects Special tools and parts planning in maintenance Machinery Troubleshooting Lubrication and fluids Problem Solving Systems Failure Reporting
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Failure Reduction Programs Ordering Parts: lead times and scheduling Practical repairs theory



Case studies Discussion periods Course Summary and Evaluation



Who Should Attend: Supervisors, Engineers, and Technicians, responsible for maintenance of mechanical and electrical equipment, and also Senior Operators.



MANAGING EFFICIENT SHUTDOWNS (FOR PLANNING ENGINEERS) Course Background:
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A major event and project in the Refinery ‘Life Cycle’ is the Shut Down and Turnaround processes which are imperative for Safe and Efficient Operations. This requires a considerable amount of planning and organization to ensure that the tasks involved are carried out in detail and that all concerned know the part they play in the team This seminar is designed to give guidance to all Shut Down and Turnaround Team members and includes the Prior checks and the series of executable systems to ensure the procedure is carried out implicitly. Learning Objectives; After completion of the course/workshop participants should be able to: Develop and control the scope of a shutdown Effectively plan shutdown Apply critical path and a flowchart or Gantt chart to trace out shutdown activities i.e. define project critical milestones, predecessors and successor relationships Learn to ensure shutdown runs on time and on budget Manage major shutdown variables, constraints and risks during the implementation phase Manage suppliers and contractors effectively Learn performance measurement and how to track shutdown success Key risk based project management principals role of quality control in shutdown management



Course Duration: Five Days



Who Should Attend: Plant Operations Supervisors and Operations Staff also Engineering Supervisors and Process Supervisors involved with Plant operations. Program Support: This highly interactive program is supported, interactive active discussions to and exercises in Planning using Software to maximize the participant's involvement and learning potential.
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Course Outline:



Introduction to Planning Techniques and requirements Planning needs and requirements Planning Shutdowns Selecting and building teams Shutdown planning challenges ‘What if’ situations Elements of shutdown planning Implementing contingency planning Shutdown planning process overview Time & project management Estimating & controlling costs – benefits Shutdown performance management Identifying & managing risk Scheduling tools Just in Time (JIT) Principles Controlling the shutdown Shutdown planning control cycle Practical Planning Software Demonstrations and Exercises, GNATT Charts, CPA & PERT Case Studies and Group Discussions Course Evaluation Course Summary
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Managing Employee Safety & Health Refineries (MESH) Course Description: The course will present Safety & Health, principles as well as Environmental concerns and Fire fighting. The course will describe; accidents - prevention, causes safe working systems; Occupational Health - principles, hazards. PPE, Manual handling, Electrical Safety; Gas Testing Explosivity, toxicity, oxygen deficiency; Signs and Labels - new standards; Entry into confined spaces - hazards and precautions; Risk Assessment; Accident Incident investigation; Safety with contractors; Fire - prevention, equipment, techniques. Learning Objectives Upon completion of this course, participants will have a complete understanding of the modern philosophy of safety. They will also understand Occupational Health and Safety precautions for work environments. Gas testing techniques, and fire fighting will also be discussed. There will be interactive discussion based around case studies and videos to highlight course details. Who Should Attend This course is for those Individuals new to the refining industry as a basic course; those who have limited refinery-operating experience or who are involved in supporting operations using the course as refresher. Course Outline: Day 1 Introduction to Safety, Health, Security, Environment, & Fire Fighting Departments Managing Safety Accidents - Accident Triangle Accident prevention Causes of Accidents Accident Prevention Systems Risk Assessment Safety Regulations Emergencies Plant Design Maintenance Work Permit Systems Effective Communication One video: Health & Safety



DAY 2 Managing Occupational Health Definition Principles Chemical Hazards - body uptake, TLV, TWL etc.
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Physical Hazards Blood Born Pathogens Ergonomics, temperature, noise, smoke, dust & fumes Psychological Hazards Two videos: 3. Hearing protection 4. Healthy Back DAY 3 Special Compliance Personal Protective Equipment Manual Handling Electrical Safety. Gas Testing. Explosivity, Toxicity, Oxygen Deficiency Hydrogen Sulphide - Pyrophoric Iron Ladders & Scaffolds Signs & Labels - new EU regulations Machinery Guarding Compressed Air Two Videos: Electrical Safety, Best Signs Story DAY 4 Entry into Confined Spaces Definition Safe working systems Gas freeing - Steam, water, use and hazards of inert gas Hazards and precautions - Accident Incident Investigation - Safety Inspections - Contractors & Safety - Safety committees - making them work - Environmental Issues - One Video on: Global Change DAY 5 Fire Prevention Definitions Classifications Fire extinguishers - new EU Codes Equipment. Warning Systems Emergency Planning Fire fighting Techniques Tank Fires Plant Fires
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Bulk Quantities of Liquid Gas Gas Characteristics Facilities for cooling of vessels Leakage of gas without ignition - control of leakage Leakage of gas with ignition - Action by personnel Storage and handling Two videos: 1- Playing with fire 2- Tank fire



Case Studies and Discussion Course Evaluation and Summary
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Material Selection Corrosion & Inspection in the Oil & Gas Refinery Systems



Course Description: Corrosion problems have always presented a severe challenge to oil and gas producing operations. Operators plan for long periods of continuous production with maintenance schedules for the prescribed shutdown periods. Unfortunately, corrosion does not always respect these schedules, resulting in severe economic penalties due to loss of production. In addition, the risk of pollution and hazards to safety are other important reasons for adequate corrosion engineering.



Learning Objectives: Upon completion of this course, you will gain an understanding of corrosion engineering in oil and gas refinery systems involving the various methods available for corrosion control, regulatory and safety matters, and the contribution of an integrated monitoring and inspection programme for operations and diagnosis of problems.



Who Should Attend: The course is designed essentially for process and mechanical engineers employed by the operating companies engaged in oil and gas refineries. The material is also appropriate for those personnel concerned with specialist functions in the oil industry including inspection, material selection, and corrosion control, as well as those involved in R&D. Staff of service companies providing corrosion inhibitors and overall corrosion services should also find this course beneficial, together with companies or manufacturers marketing materials, coatings and equipment for cathodic protection, inspection (NDT) and corrosion monitoring. Course Duration: Five days
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Course Contents: Economics of Corrosion Damage: Loss of production Maintenance costs Effects on the environment Safety Fundamentals of Corrosion: Introduction Electrochemical Reaction Polarization Data- Corrosion rates Electrode Potential Passivity Forms of Corrosion: General Corrosion Atmospheric Galvanic High Temperature Low Temperature Localized Corrosion Filiform Crevice Pitting Localized Biological (Bacterial) Metallurgical Influenced corrosion Intergranular De-alloying (leaching) Mechanically Assisted Degradation Erosion Fretting Fatigue Environmentally Induced Corrosion Stress corrosion Cracking (SCC) Hydrogen Damage Embrittlement
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Corrosion Control Methods: Engineering Design Environmental effects Consideration of Geometry Elimination of Stress Material Selection Temperature, Pressure & Velocity Considerations Design Codes Codes of Practice and Standards Corrosion Inhibitors Types of Inhibitors Choice and selection Criteria for effectiveness Cathodic Protection Principles of Operation Application Survey Galvanic system Impressed current system Criteria for effectiveness Coating and Lining Organic and Inorganic Metallic Surface preparation Inspection during application Material Selection Carbon Steel, Low Alloy, Stainless Steel and Duplex steel Non-Ferrous Metals Non metallic materials Corrosion monitoring Methods Design Considerations Data handling and presentation Evaluation of Results
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Inspection and Non-Destructive Testing (NDT) Inspection Function Inspection Methods Data Management System NDT Contractors Failure Analysis: On site investigation Laboratory Analysis of Corrosion Failure Specific Corrosion Problems in the Oil and gas Refinery Systems Corrosion in the Crude handling Equipment Corrosion in the Process Equipment Corrosion In the Utilities i.e. Steam Production and Cooling Water Systems Quality Assurance Philosophy Quality profile Role of Certifying Authority



Case Studies Workshop



Discussions



Course Evaluation and Summary
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Mechanical Seals (Trouble Shooting & Maint) Course Objectives: This Course has been designed to give participants the skills and knowledge to: •



Understand basic functions of Mechanical seals including their functions, selection and basis of maintenance.



•



The types of Mechanical Seals and other types of seals available, their characteristics and specification requirements.



•



Balancing requirements in relation to mechanical seal requirements



Instructional & Beneficial Methods: By use of presentations of theory and interactivity, to discuss and give the participants the basic knowledge and ability, and to be confident in the described equipments in their day to day working environment. There is extensive images and graphics information to assist and develop students understanding, a detailed students workbook for practical applications in their workplace is also available. Course Duration: Five Days Who Should Attend: This course is designed for Engineers and Technicians who are responsible for Mechanical Seals and Balancing requirements. Course Contents: Pump Sealing Gland Packing •



Stuffing Box Characteristics, Configurations, Components. 141



• • • • •



Sealing Action of Packing, Controlling Box Pressures Types of Packing and Selection Distribution of Sealing Load Stuffing Box Maintenance



Mechanical Seals • • • • • • • • • • • • •



Operating Principles and Fundamentals, Seal Design, Nomenclature Seal Balance Mechanical Seal Configurations, Double Mechanical Seals Fluid Characteristics and Seal Applications Auxiliary Mechanical Seal Systems, Flush Fluid, Temperature Control, Cleaning Devices, Barrier Fluid Systems. Materials of Construction. Mechanical Seal Troubleshooting, Failure Modes and Failure Analysis, Bellows Symptoms. The Effect of Vibrations on Mechanical Seal Performance, Sources of Vibrations Mechanical Seal Arrangements Mechanical Seal Selection Installation and Reliable Seal Operation Safety Features, Seal-less Pumps Seals Vs Packing



Balancing: • • • • • • • • •



Balancing requirements Inside and Out Inside Seal Balancing Outside Seal Balancing Double Seals Lip Seals Sealing Liquid Flushing and Flow rates Circulating Ring Seal for Seal Cooling Thermal Aspects of mechanical seals



• • •



Case studies and Group Exercises Group discussions Course Summary
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Mechanical Seals (Trouble Shooting & Maint) Course Objectives: Plant availability is greatly influenced by the extended reliable performance of mechanical shaft seals. Reduction of the maintenance effort depends on the understanding of the operating and maintenance requirements of these components. Correct selection and application as well as maintenance affect greatly cost optimisation, plant availability, personnel and equipment safety as well as environmental issues. The different types of mechanical shaft seals, their applications and failure modes are carefully examined. This Course has been designed to give participants the skills and knowledge to: • • • • •



Understand the basic functions of sealing arrangements and in particular mechanical seals for pumps and for compressors, including the latest developments. Mechanical shaft seals, double seals, seal balance, auxiliaries, safety aspects, emissions control, failure modes and causes, seal-less pumps, compressor seals, dry gas seals and the relevant topics Practical skills on the handling, installation, relevant diagnostics, failure modes and causes. Methods of improving reliability and availability of the plant and equipment and how to avoid premature and infant mortality Theoretical and practical skills for their selection, operation and maintenance are considered



Instructional & Beneficial Methods: This program will provide the skills and practical knowledge with the necessary theoretical background to identify the mechanical shaft seals in general service and the various maintenance methods plus the applicable practical fault finding techniques available. It will also cover the main problems associated with wear and tear and minimizing down times. Latest designs and techniques to improve reliability and performance are discussed. By use of an extensive number of colourful images and graphics presentations blending applicational experience, technical developments and sufficient simplified theory the topics are interactively discussed and justified to pass on working knowledge, ability and confidence in day to day working environment Recollection and further development after the course are aided by a detailed workbook with clear concise information encouraging practical use whenever necessary during the individual’s heavily loaded daily workplace programme.
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Course Duration: Five Days Who Should Attend: Engineers and Field Personnel involved with maintenance, operation, selection installation and maintenance as well as plant reliability, condition monitoring and for the day to day servicing and operational efficiency. Also plant and maintenance engineers, process engineers and maintenance managers. It is also be invaluable to supervisors who are involved in pump and compressor maintenance activities The Instructor: Highly qualified and experienced consultant mechanical engineer acclaimed as a lecturer and seminar instructor. Daily Course Contents: Day One: Pump Sealing Gland Packing • • • • • • •



Stuffing Box Characteristics, Configurations, Components. Sealing Action of Packing, Controlling Box Pressures Types of Packing and Selection Distribution of Sealing Load Stuffing Box Maintenance Safety and Environmental Aspects



Day Two: Mechanical Seals • • • • • •



Mechanical Shaft Seals Vs Packing Operating Principles and Fundamentals, Seal Design, Nomenclature Rotating and Stationary Faces. Mechanical Shaft Seals Types and Classification Seal Components, Auxiliary Components Seal Balance Mechanical Seal Configurations, Bellows mechanical seals, Double Mechanical Seals, Bellows Mechanical Seals
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Day Three: • • • • • •



Fluid Characteristics and Seal Applications, High Temperature, High Viscosity, Solids Content. Vacuum Service, High Speed, Toxic and Corrosive, LPG Applications. Safety Considerations, Emissions Control Auxiliary Mechanical Seal Systems, Flush Fluid, Temperature Control, Cleaning Devices, Barrier Fluid Systems. Materials of Construction. Possible leakage paths Mechanical Seal Troubleshooting, Failure Modes and Failure Analysis, The Effect of Vibrations on Mechanical Seal Performance, Sources of Vibrations Mechanical Shaft Seal Failures and their Causes



Day Four: • • • • • • • • •



Failure Patterns and their Interpretation -Appearance, Cause and Action Mechanical Seal Arrangements Gas Lubricated non contacting seals Wet and Dry seals Mechanical Seal Selection Reconditioning of Mechanical Seals – Examination and Quality Control Installation and Reliable Seal Operation The Effect of Fitting Tolerances and Pump Vibration on Seal Performance Safety Features, Seal-less Pumps



Day Five: •



Seal-less Pumps



•



Centrifugal Compressor Seals. 1. 2. 3. 4. 5. 6. 7.



Labyrinth and Labyrinth Honeycomb Seals Restricting Ring Seals Mechanical Contact Seals Oil Film Seals Dry Gas Seals Typical Compressor Seal Oil Systems Seal Failure



Course Review Case Studies Group Exercises & Discussions Course Evaluation
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Course Summary



Mechanical Seals & Balancing



Course Objectives: This Course has been designed to give participants the skills and knowledge to: •



Understand basic functions of Mechanical seals including their functions, selection and basis of maintenance.



•



The types of Mechanical Seals and other types of seals available, their characteristics and specification requirements.



•



Balancing requirements in relation to mechanical seal requirements



Instructional & Beneficial Methods: By use of presentations of theory and interactivity, to discuss and give the participants the basic knowledge and ability, and to be confident in the described equipments in their day to day working environment. There is extensive images and graphics information to assist and develop students understanding, a detailed students workbook for practical applications in their workplace is also available. Course Duration: Five Days Who Should Attend: This course is designed for Engineers and Technicians who are responsible for Mechanical Seals and Balancing requirements. Course Contents: Pump Sealing Gland Packing •



Stuffing Box Characteristics, Configurations, Components. 146



• • • • •



Sealing Action of Packing, Controlling Box Pressures Types of Packing and Selection Distribution of Sealing Load Stuffing Box Maintenance



Mechanical Seals • • • • • • • • • • • • •



Operating Principles and Fundamentals, Seal Design, Nomenclature Seal Balance Mechanical Seal Configurations, Double Mechanical Seals Fluid Characteristics and Seal Applications Auxiliary Mechanical Seal Systems, Flush Fluid, Temperature Control, Cleaning Devices, Barrier Fluid Systems. Materials of Construction. Mechanical Seal Troubleshooting, Failure Modes and Failure Analysis, Bellows Symptoms. The Effect of Vibrations on Mechanical Seal Performance, Sources of Vibrations Mechanical Seal Arrangements Mechanical Seal Selection Installation and Reliable Seal Operation Safety Features, Seal-less Pumps Seals Vs Packing



Balancing: • • • • • • • • •



Balancing requirements Inside and Out Inside Seal Balancing Outside Seal Balancing Double Seals Lip Seals Sealing Liquid Flushing and Flow rates Circulating Ring Seal for Seal Cooling Thermal Aspects of mechanical seals



• • •



Case studies and Group Exercises Group discussions Course Summary



147



Motor Operated Valves Course Objectives: This course is designed to give the participants: An in depth knowledge of how more than 32 basic types of valve operate and how the are designed for their many applications An insight for new and experienced users into problems that valve designers and manufacturing facilities encounter I the ‘real world’ A practical approach to valve selection for the function they are intended including: servicing, sizing, installation, repair, overhaul, upgrading & modifications of these components Information and discussion concerning the latest ‘state of the art’ types and how they will effect plants in the Middle East in the context of: o Valve Selection o Valve Manufacturing & Maintenance and o Valve Design and Application Theory



Course Duration: Three Days



Who Should Attend: This course is designed for Valve Designers, Distributors, Sales Engineers and Instrumentation Engineers and the Technical Staff concerned with Valves. Course Contents: Introduction to Valve and Economics based upon Valve Marketing and Valve Selection Design Factors and Sizing of Valves Basic Valve sizing for Liquids and Gases and Valve Emissions and Energy Conservation Causes of Erosion/Corrosion of Valve Elements Which valve for On / Off service? And On / Off Valve Sizing Simplified
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Valves for Special Processes Valve Material Selection and Standards, Valve Packing, Seals and Seats Which Control Valve to Specify? Which Regulator to Specify? Understand Valve Cavitation and Flashing and Valve Actuators Understanding the basics of Pressure, Temperature and Flow Measurements as it relates to valves in as System and Noise Abatement for Valves Discussions sizing software, Fisher Controls, Kenonic / ISA, Epcons Engineer’s Aide and Size Master Plus for Relief Valves Valve Maintenance and Repairs and how to Prevent valve Failure Acceptance Procedure for In- House Valve Testing and Verification Inspection and Maintaining Valves in the Petrochemical and Water Industry Bogus Valves, Bogus Valve Fasteners Fluid Mechanics for Valve Designer Concepts of Safety, Relief and Check Valves Valve Design of the future Basic Trouble Shooting Techniques Case Studies and Discussions Course Evaluation and Summary
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Octane Engine Maintenance



Course Objectives: This course will enable the trainee/s to: Understand the concepts in Octane Engines and their capabilities The maintenance requirements and scheduling procedures The practical maintenance procedures of maintenance Practical testing and calibration Quality Results Maintenance



Course Duration: Three Days



Course Contents: Introduction to Octane Engine concepts Familiarization of Octane Engines Octane Engines User Manual Familiarization Testing Principles Analysing Test Results Adjustment of Detonation Meter Spread Toluene Standardization Fuel Testing Application of Carbon Blaster Cylinder Overhauling Quality Results in Maintenance Practical Aspects and Practical Exercises Case Studies Discussions and Summary



Who Should Attend:



150



Senior Laboratory Technicians



OIL AND GAS FLOW MEASUREMENT.



Course Description: The accurate measurement of flow is one of the many important functions that are carried out by instrumentation in the continuous or batch processing applications. The oil and gas industry is no exception. Most crude oil stabilising and refining processes involve the flow of fluids and or gases and, of course at the point of custody transfer or point of sale, indication and recording of fluid or gas being transferred is of the utmost importance to both parties as money is involved. Course Duration: Three Days Course Outline: • • • • • • • • • • • •



What are hydrocarbons? Extracting the required fluids and gases. Review a range of methods available for measuring quantity of flow. Review a range of methods available for measuring rate of flow. The theory applied to flow measurement. Fiscal metering, why is it necessary in some cases ? Understanding fiscal metering systems. Electronic versus pneumatic flow measuring systems. Hazardous areas classification. Safe isolations. Permits to work. Das Systems Requirements
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• • •



Case Study Discussion Groups Course Evaluation & Summary



Who Should Attend: Technicians and those responsible for Oil & Gas Metering systems and Fiscal metering requirements on Das Island



Oil Refining from Crude Oil to Petroleum Products Course Description The course will present an overview of the modern integrated refinery, its feed-stocks, product specification and the processes employed to convert crude oil and intermediate streams into finished products. Hydrocarbon chemistry, crude oil properties and fuel quality will be discussed including changes in product quality resulting from past, current and likely future European environmental legislation; The issue of Global Warming and its effects on the oil industry. Each refinery process will be presented, covering operating description and conditions. Storage and essential Utility units within an integrated refinery will be outlined. Learning Objectives: Upon completion of this course, participants will have an understanding of the overall process operation of an integrated petroleum refinery and the extensive vocabulary unique to this industry. Participants will also have gained knowledge of crude oil properties and fuel product tests; global warming and the environmental pressures on the oil industry; the results of these pressures on fuel specifications; and the changes demanded of the oil industry. Who should attend: This introductory program is designed for those who have limited refinery-operating experience or who are involved in supporting operations. Individuals relatively new to the refining industry, product sales personnel, fuel buyers, oil-traders, those involved in economic assessment of refining operations or financial analysis of sales / refining and personnel concerned with the sale of equipment, chemicals, supplies, or services to the refining industry should benefit from this course. 152



Experienced operating personnel and engineering staff should find a great deal of beneficial information, particularly if they have worked in only one area of the refinery and have the need to gain an overview of the entire refinery.



Course Daily Contents: Day One Crude oil and its properties Physical properties Chemical properties Crude oil products The Crude Assay Effect on refinery operations Refinery Terminology Refinery flow plans Signs and symbols Refinery outline Day Two Environmental concerns Nox, Sox, Particulates, VOC, Ozone, ODA CO2 Emissions Changes in Fuel specification Global Warming - Overview & International agreements Sustainable development Effects of Environmental concerns on oil product specifications Products and specifications Gasoline & Lead phase out Reformulated Gasoline Fuel oils Blending of products Day Three Tanks and Storage
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Product Transfer Desalting Crude distillation - Atmospheric Vacuum Distillation Distillation - Pressure, Steam Hydrotreating Hydrodesulphurisation Day Four Catalytic Cracking Platforming Visbraking Hydrocracking Alkylation Bitumen Blowing Gas Treating Day Five Utilities Cooling water Instrument air Fuel oil Fuel Gas Flare system Drainage oil recovery Water desalination Water Treatment Steam Generation Furnaces Firing conditions in Boilers and Furnaces Nox, Sox, Particulates Flue gas Treatment Start Up Shutdown Case studies and discussion periods Course Evaluation Course Summary
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Petrochemical Industrial Accountancy



Course Objectives: On completion of this course the trainee/s will be competent in: Understanding of accounting procedures relevant in Petrochemical Production and Distribution.



Course Duration: Five Days



Course Contents: Introduction to Accounting in Petrochemical Processing Cost Center Functions and Activities Fixed and Variable Costs Allocation of Cost and Absorption Factors Service and Production Cost Center Allocation Order, Work and Cost Sheets / Reports Processing Material Costs and Prices Report Analysis for Production and Service Reports for Utilities and Beneficiary Centers Technical, Administrative and General Cost Centers Cost Center Creation, Monitoring and Maintenance Efficient Cost Identification and Allocation Production Processing Costing Product Profit and Contribution Cost Comparisons and Analysis Market Costs and Pricing Auditing Considerations Case studies, discussions based on scenarios
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Who should attend: Accountants, Auditors and Production Managers



Petroleum Marketing Course Objectives: On completion of this course the trainee/s will be competent in: The basic of petroleum production and the distribution of the product through the marketing process. Course Duration: Five Days Course Contents: Origins Of Petroleum, Reserves, Exploration and Production Refining and Transportation Marketing Principles : Crude Oil & Refined Products World Petroleum Supply and Demand ( To date ) Crude Products, Refined Products OPEC & Non - OPEC Majors and Traders Gas Products Downstream Products, Petrochemicals Crude Oil and Product Properties, Crude Oil - Chemistry and Classification The Crude Oil Assay, Definitions and Specifications Power Generation, Lubrication Heating, Motive Power Product Quality Testing Refining : The Basic of Hydroskimming in Refinery Operations Relating Crude Oil Run to Product Specification Changes to Product Specification on Upgrading Specialties and Petrochemicals Transportation : Tanker Freight and Worldscale Spot and Time Chartering Shipping Operations, Overview of Gas and Petroleum Tankers Other Methods, Pipelines, Tank Storage Local Transport : Coastal Shipping Resources, Road Transport, Rail Transport Crude and Petroleum Marketing and Trading Introduction to Basics of Marketing
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The Relationships between Products, Customers & Markets Principles of Negotiation Competitors, Contracts & Customers Regional Markets, Reporting Oil Markets World Statistics: Crude Pricing Bands, Refined Product Pricing Petroleum Trading, Physical, Paper & Futures Domestic Distribution & Retailing Bunkering, Airport Re-Fueling, Retail Stations, Petrol Gas, Diesel Promotion and Branding Case studies, discussions based on scenarios Who should attend: Oil and Gas Production / Marketing Staff and Management



Pipe Preparation and Pipe Welding Course Objectives: On completion of this program the trainees will be competent in: Pipe preparation using Oxy – Acetylene And Power tools Welding Techniques in Manual Metal Arc, Tungsten, Inert Gas & Metal Inert Gas Processes. Safety procedure applicable to handling welding equipment and the hazards involved. Carry out basic welding jobs on welding of the most common and commercially used metals in a variety of positions using the recommended techniques. Course Duration: Four Days Course Contents: Safety Aspects: Equipment, Protective Clothing Oxy- acetylene: Safety and Hazards Use of Oxy - acetylene cutting equipment for Pipe Preparation Use of ancillary equipment (e.g. power tools For Pipe preparation.) Review of Welding Equipment T.I.G welding Theory M.M.A. Welding Theory M.I.G. Welding Theory Practical 'Hands On ' Training at Site. Discussions Periods



Who Should Attend:
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Trainees who have little or no knowledge of pipe preparation and welding skills who will be expected to work initially under supervision.



Pipeline Design & Fabrication (ANSI)



Seminar Introduction: Pipeline design has become and fabrication has become an important safety aspect throughout recent years as there have been numerous incidents involving pipeline breaks and spillages. This seminar is designed to give the participants the knowledge and skills to consider design effects and the fabrication techniques to ensure pressurization and anti corrosion is effective. Seminar Objectives: The seminar will include the following specific objectives to give the participants: Understanding of the physical phenomena which affect the design of piping systems determing & evaluating stresses. Methods of fabricating, inspecting and testing piping systems. Additional requirements needed in fabrication/ installation specification to ensure adequate & proper installation Understanding piping issues as they relate to production facilities A technical appreciation of the operations relating to piping and pipelines Seminar Duration: Five Days
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Who Should Attend: Pipe Fabrication & Design Engieers, Plant Engineers, Supervisory and Technical Staff of Maintenance and Operation and Technical Service Departments. Seminar Contents: Day One: Overview of Piping Codes : Standards and structure design specifications Historical Developments of Codes for Pressure Piping.Current ASME B31; Codes ASME Section III, Piping Portion Design Methods: Pressure Design, Stress and Pressure loads Code Requirements; Design Methods for Pressure, Flow, Rate, Volume & System Day Two: Sizing, Piping Systems Analysis / Static Loading, Types of Static Loads; System Expansion; Computer Analysis Supports; Weight Analysis; Wind Loading Piping Deadweight & Thermal Analysis using PC based software Piping System Materials, High temperature; Corrosion; Fracture Mechanics & related specs, Fabrication & Inspection practices Introduction to piping and pipeline systems Pressure Drop Day Three: Determining Wall Thickness Choosing a Line Diameter Pressure Ratings / Pressure Breaks Pipe Valve and Fitting Specs Piping Expansion and Support Facility Piping Details Day Four: Pipeline and Gathering Systems Pipeline Materials and Corrosion Pipeline Inspection and Testing



Day Five:
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Pipeline Welding: Methods, Testing and Inspections Gas Disposal and Flare & Vent Systems Case Studies and Discussions Seminar Evaluation and Summary



Pipeline Design & Fabrication Seminar Introduction: Pipeline design has become and fabrication has become an important safety aspect throughout recent years as there have been numerous incidents involving pipeline breaks and spillages. This seminar is designed to give the participants the knowledge and skills to consider design effects and the fabrication techniques to ensure pressurization and anti corrosion is effective. Seminar Objectives: The seminar will include the following specific objectives to give the participants: Understanding of the physical phenomena which affect the design of piping systems determing & evaluating stresses. Methods of fabricating, inspecting and testing piping systems. Additional requirements needed in fabrication/ installation specification to ensure adequate & proper installation Understanding piping issues as they relate to production facilities A technical appreciation of the operations relating to piping and pipelines Seminar Duration: Four Days Who Should Attend: Pipe Fabrication & Design Engieers, Plant Engineers, Supervisory and Technical Staff of Maintenance and Operation and Technical Service Departments. Seminar Contents:
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Day One: Overview of Piping Codes : Standards and structure design specifications Historical Developments of Codes for Pressure Piping.Current ASME B31; Codes ASME Section III, Piping Portion Design Methods: Pressure Design, Stress and Pressure loads Code Requirements; Design Methods for Pressure, Flow, Rate, Volume & System



Day Two: Sizing, Piping Systems Analysis / Static Loading, Types of Static Loads; System Expansion; Computer Analysis Supports; Weight Analysis; Wind Loading Piping Deadweight & Thermal Analysis using PC based software Piping System Materials, High temperature; Corrosion; Fracture Mechanics & related specs, Fabrication & Inspection practices Introduction to piping and pipeline systems Pressure Drop Day Three: Determining Wall Thickness Choosing a Line Diameter Pressure Ratings / Pressure Breaks Pipe Valve and Fitting Specs Piping Expansion and Support Facility Piping Details Day Four: Pipeline and Gathering Systems Pipeline Materials and Corrosion Pipeline Inspection and Testing Pipeline Welding: Methods, Testing and Inspections Gas Disposal and Flare & Vent Systems Case Studies and Discussions Seminar Evaluation and Summary
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Pipeline Design, Fabrication, Inspection and Pigging Seminar Introduction: Pipeline design has become and fabrication has become an important safety aspect throughout recent years as there have been numerous incidents involving pipeline breaks and spillages. Regular inspections for corrosion and damages are paramount to help prevent accidents and ensure full serviceability I maintained. Pigging is an internal means of inspection couple with other equipment to give a true assessment of the inner pipe fabric and status of condition. This seminar is designed to give the participants the knowledge and skills to consider design effects and the fabrication techniques to ensure pressurization and anti corrosion is effective. It also gives the inspection methods to testing and analysis of the pipeline internal and external strength and durability.



Seminar Objectives: The seminar will include the following specific objectives to give the participants: Understanding of the physical phenomena which affect the design of piping systems determing & evaluating stresses. Methods of fabricating, inspecting and testing piping systems. Additional requirements needed in fabrication/ installation specification to ensure adequate & proper installation Understanding piping issues as they relate to production facilities A technical appreciation of the operations relating to piping and pipelines The pigging system of testing for flow and pressure



Seminar Duration: Five Days
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Who Should Attend: Plant Engineers, Supervisory and Technical Staff of Maintenance and Operation and Technical Service Departments.



Seminar Contents: Overview of Piping Codes : Standards and structure design specifications Historical Developments of Codes for Pressure Piping.Current ASME B31; Codes ASME Section III, Piping Portion Design Methods: Pressure Design, Stress and Pressure loads Code Requirements; Design Methods for Pressure, Flow, Rate, Volume & System Sizing, Piping Systems Analysis / Static Loading, Types of Static Loads; System Expansion; Computer Analysis Supports; Weight Analysis; Wind Loading Piping Deadweight & Thermal Analysis using PC based software Piping System Materials, High temperature; Corrosion; Fracture Mechanics & related specs, Fabrication & Inspection practices Introduction to piping and pipeline systems Pressure Drop Determining Wall Thickness Choosing a Line Diameter Pressure Ratings / Pressure Breaks Pipe Valve and Fitting Specs Piping Expansion and Support Facility Piping Details Pipeline and Gathering Systems Pipeline Pigging Pipeline Materials and Corrosion Pipeline Inspection and Testing Pipeline Welding: Methods, Testing and Inspections Gas Disposal and Flare & Vent Systems Case Studies and Discussions Seminar Evaluation and Summary
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Pipeline Fabrication Technology Course Introduction: A good pipeline system is vital for the movement of heavy fuids and other industrial elements etc. They are required to be fabricated according the specific materials applicable to the Industry concerned and in accordance to the design specifications to operate efficiently and with utmost safety. It is therefore essential that during the fabrication process that all specifications and standards are applied and rigorously adhered to. This course is designed to help participants understand the requirements involved and the process, maintenance and inspection systems applicable in pipline fabrication technology. It also includes practical elements to reinforce learning. Course Objectives: Gain understanding of the technology which affects the methods and techniques used for Pipeline piping systems determining & evaluating stresses Understanding piping issues as they relate to production and process facilities. Technical appreciations in operations relating to piping and pipeline systems. Inspection, safety and maintenance systems Practical appreciation and applications required



Course Duration: Five Days Course Contents: Day One:
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Pipe Technology Review The basic Principles of Pipe Extrusion Review the Varous Types of Equipment in Pipe Application Key Factors in Pipe Extrusion Process



Day Two: Optimization Pipe Extrusion Cycle Key Quality on Process Considerations Troubleshooting of the Process Day Three: Pipe Applications Critical Physical Properties and Testing Overview of Piping Codes: Standards and structure design specifications ASME’s and other standards required Determining Wall Thickness Choosing a Line Diameter Day Four: Pipeline Materials and Corrosion Pipeline Inspection and Testing Maintenance Techniques and Methods Day Five:



Pipeline Welding: Methods, Testing and Inspections (Including practical) Pipeline repair and maintenance (Including practical) Discussions and Review Course Summary and Evaluation



Who Should Attend: This course is intended for Pipe Engineers, Engineers and Technicians who are responsible for Pipeline Fabrication and Maintenance.
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Pipeline Fabrication Technology Course Objectives: Gain understanding of the technology which affects the methods and techniques used for Pipeline piping systems determining & evaluating stresses Understanding Piping issues as they relate to production and process facilities. Technical appreciation’s in operations relating to piping and pipeline systems.



Course Duration: Three Days Course Contents: Pipe Technology Review Metallic Pipe Manufacturing Pipe Applications Critical Physical Properties and Testing Overview of Piping Codes : Standards and structure design specifications Determining Wall Thickness Choosing a Line Diameter Pipeline Materials and Corrosion Pipeline Inspection and Testing Understanding Isometric Drawings Methods of Pipeline Fabrication And Equipment Used Pipeline Welding: Methods, Testing and Inspections (Including practical) 166



Pipeline Defects Pipeline repair and maintenance (Including practical) Course Summary and Evaluation



Who Should Attend: This course is intended for Pipe Engineers, Engineers and Technicians who are responsible for Pipeline Fabrication and Maintenance.



Pipeline Fabrication And Maintenance Course Objectives: Gain understanding of fabrication methods and specifications of metallic pipelines. Understanding Piping issues as they relate to production and process facilities. Technical appreciations in fabrication, maintenance corrosion and corrosion control.



Course Duration: Three Days Course Contents: Pipeline Technology. Reading and Understanding Isometric Drawings. Critical Physical Properties and Testing. Pipeline materials. Pipeline Inspection. Corrosion and Corrosion Control. Pipeline Fabrication Methods + (Practical if Possible.) Pipeline welding and Testing + (Practical if Possible.) Maintenance and Maintenance Methods. All Safety Aspects Involved in Pipe Fabrication and Maintenance. Exercises and Case Studies. Course Summary and Evaluation.
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Who Should Attend: This course is intended for Pipe Engineers, Engineers and Technicians who are responsible for Pipeline Fabrication and Maintenance.



Pipelines & Support Stess Analysis



Seminar Introduction: Pipeline design has become and fabrication has become an important safety aspect throughout recent years as there have been numerous incidents involving pipeline breaks and spillages. This seminar is designed to give the participants the knowledge and skills to consider design effects and the fabrication techniques to ensure pressurization and anti corrosion is effective. Seminar Objectives: The seminar will include the following specific objectives to give the participants: Understanding of the physical phenomena which affect the design of piping systems determing & evaluating stresses. Methods of fabricating, inspecting and testing piping systems. Additional requirements needed in fabrication/ installation specification to ensure adequate & proper installation Understanding piping issues as they relate to production facilities A technical appreciation of the operations relating to piping and pipelines
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Seminar Duration: Four Days Who Should Attend: Pipe Fabrication & Design Engieers, Plant Engineers, Supervisory and Technical Staff of Maintenance and Operation and Technical Service Departments. Seminar Contents: Day One: Overview of Piping Codes : Standards and structure design specifications Historical Developments of Codes for Pressure Piping.Current ASME B31; Codes ASME Section III, Piping Portion Design Methods: Pressure Design, Stress and Pressure loads Code Requirements; Design Methods for Pressure, Flow, Rate, Volume & System



Day Two: Sizing, Piping Systems Analysis / Static Loading, Types of Static Loads; System Expansion; Computer Analysis Supports; Weight Analysis; Wind Loading Piping Deadweight & Thermal Analysis using PC based software Piping System Materials, High temperature; Corrosion; Fracture Mechanics & related specs, Fabrication & Inspection practices Introduction to piping and pipeline systems Pressure Drop Day Three: Determining Wall Thickness Choosing a Line Diameter Pressure Ratings / Pressure Breaks Pipe Valve and Fitting Specs Piping Expansion and Support Facility Piping Details Day Four: Pipeline and Gathering Systems 169



Pipeline Materials and Corrosion Pipeline Inspection and Testing Pipeline Welding: Methods, Testing and Inspections Gas Disposal and Flare & Vent Systems Case Studies and Discussions Seminar Evaluation and Summary



Piping and Pipelines Course Objectives: On completion of the course the trainee/s will be competent in: Understanding piping issues as they relate to production facilities A technical appreciation of the operations relating to piping and pipelines Pipeline materials and production considerations Testing and safety aspects during pipe processing



Course Duration: Five Days Course Contents: Introduction to piping and pipeline systems Pressure Drop Determining Wall Thickness Choosing a Line Diameter Pressure Ratings / Pressure Breaks Pipe Valve and Fitting Specs Piping Expansion and Support Facility Piping Details Pipeline and Gathering Systems Pipeline Pigging Pipeline Materials and Corrosion & NDT Pipeline Inspection and Testing
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Pipeline Welding: Methods, Testing and Inspections Gas Disposal and Flare & Vent Systems Case studies and discussion periods



Who Should Attend: Engineers, Supervisors and Maintenance Technicians who are responsible for the installation and maintenance of pipeline systems in oil and gas production facilities.



Planning for Optimizing Refinery Operations Course Objectives: On completion of the program the trainees will be competent in: Optimizing Operations Management Understanding the Planning of Shutdowns. Equipment hand over Understanding the hazards associated with shutdowns Understanding the importance of Furnace and equipment efficiencies Understanding the environmental implications. Course Duration: Three Days Course Contents: Leadership, Planning, Control and Organization Conducting Effective Meetings Communication: written and verbal Man Management Pre-planning for a Shutdown Co-ordination of departments Contractors Detailing a shutdown-Equipment, Unit, Total Hazards within the Unit (Specific examples of e.g. Tank & Vessel Cleaning) Normal Operation Efficiencies and Loss Control
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The effects of Training Product specification and targets Test runs Energy Conversation Modern Environmental Planning and Legislation Case studies, discussion periods and practical exercises



Who Should Attend: Superintendents, plant engineers, senior technical staff of operations and maintenance staff with at least one year experience in refinery operations.



Plant & Refinery Maintenance Course Introduction: During Planned and Unplanned Maintenance effective and efficient maintenance and troubleshooting is essential to minimize down times and ensure all equipments are fully serviced and to maintain life span. Incorrect or shoddy maintenance will eventually lead to a break down of the equipment in services and consequential loss of organisational operations and revenues. The capability of the Maintenance Engineers and Technicians is paramount to make sure that all potential break down and risk areas are covered and are planned prior to implementing the maintenance program, this also takes good planning and coordination techniques and skills. Course Objectives: This course is designed to give the participants: A full understanding of the principles and benefits and reasons for good modern maintenance practices in a Plant or Refinery environment The Technical approach and techniques involved with maintenance and trouble shooting with Plant and Refinery equipments Maintenance planning aspects to ensure effective and efficient Maintenance Operations and schedules Good maintenance strategies and policies to give less risk and down times for Planned and Unplanned Maintenance opportunities. Safety aspects when involved with working on maintenance projects and programs. 172



Course Duration: Five Days Who Should Attend: This course is intended for Plant and Refinery Engineers, Technicians and those who are involved in Maintenance and Troubleshooting of Plant and Refinery equipments.



Course Methodology: This course is presented utilizing computerised systems and interaction to involve participants in group activities and benefit from theory and practical aspects.



Course Contents: Introduction to Good Maintenance Practice within the Plant & Refinery Environment Asset Function Asset Failure Asset Maintenance Dynamics of the Organization, Objectives, Policy. Plant Availability Equipment Reliability, Maintainability, Equipment Life Cycles, Identification, Records. Maintenance Strategy Corrective Maintenance Time Based Maintenance Condition Based Maintenance Opportunity Maintenance Condition Monitoring Designing Failure Out. Reliability Centered Maintenance, (RCM) Criticality Rating Failure Patterns Fault Tree Analysis Fish Bone Diagram Maintenance Management Functions Maintenance Planning and Scheduling, Resource Management, Spare Parts, Just in Time (JIT) Policies & Tools Performance Measurement
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Equipment



Maintenance Indices Computerized Maintenance Management Systems (CMMS). Total Productive Maintenance (TPM), Distinctive Features Maximizing Equipment Effectiveness Safe Working Practices During Maintenance Autonomous Maintenance Programme Aiming for Higher Goals. Case studies, discussion and exercises Course Summary Course Evaluation



Plant & Refinery Maintenance Course Introduction: During Planned and Unplanned Maintenance effective and efficient maintenance and troubleshooting is essential to minimize down times and ensure all equipments are fully serviced and to maintain life span. Incorrect or shoddy maintenance will eventually lead to a break down of the equipment in services and consequential loss of organisational operations and revenues. The capability of the Maintenance Engineers and Technicians is paramount to make sure that all potential break down and risk areas are covered and are planned prior to implementing the maintenance program, this also takes good planning and coordination techniques and skills. Course Objectives: This course is designed to give the participants: A full understanding of the principles and benefits and reasons for good modern maintenance practices in a Plant or Refinery environment The Technical approach and techniques involved with maintenance and trouble shooting with Plant and Refinery equipments
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Maintenance planning aspects to ensure effective and efficient Maintenance Operations and schedules Good maintenance strategies and policies to give less risk and down times for Planned and Unplanned Maintenance opportunities. Safety aspects when involved with working on maintenance projects and programs.



Course Duration: Five Days Who Should Attend: This course is intended for Plant and Refinery Engineers, Technicians and those who are involved in Maintenance and Troubleshooting of Plant and Refinery equipments.



Course Methodology: This course is presented utilizing computerised systems and interaction to involve participants in group activities and benefit from theory and practical aspects.



Course Contents: Introduction to Good Maintenance Practice within the Plant & Refinery Environment Asset Function Asset Failure Asset Maintenance Dynamics of the Organization, Objectives, Policy. Plant Availability Equipment Reliability, Maintainability, Equipment Life Cycles, Identification, Records. Maintenance Strategy Corrective Maintenance Time Based Maintenance Condition Based Maintenance Opportunity Maintenance Condition Monitoring Designing Failure Out. Reliability Centred Maintenance, (RCM) Criticality Rating Failure Patterns Fault Tree Analysis
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Equipment



Fish Bone Diagram Maintenance Management Functions Maintenance Planning and Scheduling, Resource Management, Spare Parts, Just in Time (JIT) Policies & Tools Performance Measurement Maintenance Indices Computerized Maintenance Management Systems (CMMS). Total Productive Maintenance (TPM), Distinctive Features Maximizing Equipment Effectiveness Safe Working Practices During Maintenance Autonomous Maintenance Programme Aiming for Higher Goals. Case studies, discussion and exercises Course Summary Course Evaluation
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Shut Down & Turnaround Planning and Management Course Introduction:



A major event and project in the Plant or Refinery ‘Life Cycle’ is the Shut Down and Turnaround processes which are imperative for Safe and Efficient Operations. This requires a considerable amount of planning and organization to ensure that the tasks involved are carried out in detail and that all concerned know the part they play in the team



This seminar is designed to give guidance to all Shut Down and Turnaround Team members and includes the Prior checks and the series of executable systems to ensure the procedure is carried out implicitly. There is case study included to maximize on the interactivity and discussions periods involved to increase the participants exposure to this highly important subject.



Course Outcome Objectives At the end of the training delegates will be able to: Describe factors influencing S/D turnaround plans e.g. planned and preventive maintenance, QRA study etc. Prepare a Shutdown event Coordinate a turnaround event Manage shutdown time schedules Manage cost Manage risk Manage materials and equipment Manage and human resources including contractor staff
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Produce reports



Who is the Course Intended for: Maintenance Management staff, Maintenance and Shutdown Planners and Schedulers, Process and Plant Engineers. Plant Maintenance Managers and Team Members will also benefit



Course Features and Support



The course features Interactive discussions exercises and contains many explanations and case studies from instructors wide range of experiences spanning 30 years as a Chief Refinery Engineer responsible for the planning and successful execution of the Shut Down and Turnaround Planning and Implementation to a very high standard and specific accuracy.



Course Focus & Outline of Contents:



Day One Course Introductions Fundamentals of Plant Shutdowns Cases of Emergency Shutdowns



Day Two Plant Shutdown Long Term Strategy Planning for Shutdown Executing Shutdowns Shutdown Report



Day Three Communications Check lists Time management
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Logistical support Risk management



Day Four Health & Safety Policies & Issues Environment Policies & Issues Milestone Schedule Risk Analysis in Plant Shutdown



Day Five Quality management Group Case Studies Group Exercises Group Discussions Review Actions Plans Course Summary
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Practical Process Control for Operations



Course Description This is a practical process control course for plant operators with no significant process systems experience. The course explains systems and processes in terms of simplified physics that require no formal engineering education. Several control schemes are presented, ranging from the simplest vessel level control to control of entire distillation column structures. Plant-wide control implications are also stressed as a means of enhancing the operator's overall process understanding. Emphasis is placed on the common sense approach for examining disturbances and determining their impact on the process steady state; based on this impact, corrective control actions can then be deduced and successfully applied to the process. Learning Objectives: Upon completion of this course, participants will have gained an understanding of the physics of a wide variety of processes commonly found in most petrochemical industries. They will be familiar with standard control schemes and will have acquired significant problem solving ability in identifying cause-and-effect relationships in their daily control systems operations. Who should Attend: Plant/process operators from the oil and gas, petrochemical, and chemical industries. No engineering degree is required and usage of mathematical/engineering notation is kept to a minimal. The course is also suitable for junior process engineers as an applied introduction to industrial control practices.



Daily Course Contents:



Day One Introduction to Process Control Steady State Disturbances Identifying Control System Functionality Identifying Controller Action Identifying Valve Action Basic Control Instrumentation Basic Control Structures Flow Control on Vessel Inlet 180



Flow Control on Vessel Outlet Level Control on Vessel Inlet Level Control on Vessel Outlet Pressure Control on Vessel Vapor Product Discussion & Review



Day Two Control of Heat Exchangers Heat Exchanger Dynamics Thermodynamic Foundations Control of Utility Exchangers Bypass Control Auxiliary Utility Exchangers Control of Process-to-Process Exchangers Plantwide Energy Management Discussion & Review



Day Three Distillation Column Control Sump Level Control: Liquid Product Sump Level Control: Reboiler Steam Column Top Pressure: Direct Pressure Control Column Top Pressure: Condenser Coolant Control Various Column Control Schemes Control of Sidestream Columns Control of Heat Integrated Columns Plantwide Control Issues Discussion & Review Day Four Split Range Control Split Range Control Principles Temperature Control: Split Range on Heat Exchanger Feed Level Control: Split Range on Vessel Feed Pressure Control: Split Range on Inlet - Bypass Gas Cascade Control Principles Level to Flow Cascade Control Override Control Signals High Pressure Override Example Compressor Control Compressor Throughput Control
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Simple Anti-Surge Control Discussion & Review



Day Five Plant-wide Control Examples HDA Process Vinyl Acetate Process Course review Group Discussion Case Studies Course Evaluation Course Summary
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Advanced Pressure Relief Valves



Course Objectives: This course is designed to give the participants an understanding of: The general principles of pressure relief valves and safe operations Basic functions, types and effects of Pressure Relief Valves Introduction to the general maintenance and remedy aspects needs and requirements Principles and functions of Rupture Disks and their relationship with Relief Valves Who Should Attend: Engineers and Technicians who are responsible for efficient operations and safety maintenance of Pressure relief Valves Course Duration: Three Days Course Daily Contents: First Day: Introduction to Pressure Relief Valves Terminology and Definitions Principal Pressure Relief Valve Types Pressure Relief Valve Parts Relationship of Pressures for a Pressure Relief Valve Safety Valves – Setting and Adjustments – Blowdown and Popping Pressure Safety Relief Valves, Conventional and Balanced Safety Relief Valves Liquid Relief Valves, Conventional and Balanced Relief Valves Effect of Liquids on Relief Valve Operation Second Day: Pilot Operated Pressure Relief Valves Sizing of Pressure Relief Valves. Case Studies Certification of Valve Performance Nameplates Pressure Relief Valve Maintenance Safety Aspects



Third Day:
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Rupture Discs Introduction to Rupture Discs Principal Types of Rupture Discs Fields of Application, Installation – Rupture Discs in Liquid Service Types of Rupture Discs Rupture Disc Holders Rupture Disc Selection Considerations Rupture Discs at the Inlet/Outlet of Pressure Relief Valves Effect of Temperature on Rupture Disc Performance Relationship of Pressures for a Rupture Disc Sizing Considerations Case studies and Group Discussions Course Evaluation Course Summary



PRINCIPLES OF DISTILLATION & FRACTIONATION APPLIED THERMODYNAMICS Properties of pure substances: pressure – temperature diagram: vapor pressure, boiling point temperature, critical properties, other thermodynamic diagrams. Material and heat balances applied to continuous process Fluid properties: ideal gas law, real gas: compressibility factor, corresponding state methods, analytical equation of state. Liquid-vapor equilibrium of hydrocarbon mixtures: equilibrium zone, K-value, relative volatility, flash calculation principles. Criteria for selecting thermodynamic models in terms of components and operating conditions, Mixture of non-identified components: TSB, ASTM, flash curve, pseudo components and operating conditions. Liquid-vapor equilibria of non-ideal mixtures: origin of non-ideality, liquid activity coefficients, hamoazeotropic and heteroazeotropic mixtures, and consequence regarding the feasibility of industrial distillation. Liquid-vapor equilibris of hydrocarbon water mixtures Applications: Exercises dealing with industrial situations, flash calculation, feasibility of industrial separations.
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DISTILLATION The part concerning distillation to be taught: With the use of a DCS simulator enabling participants to handle, on 3 distillation columns: Refinery depropanizer Refinery debutanizer Crude oil atmospheric distillation The advantage of the dynamic simulator is the more active involvement of participants. Operating parameters of a distillation column: definition and signification Flow scheme, terminology, and instruments Material balance of the column: cut point, separation quality Setting column pressure and pressure profile along the column Heat balance Overall heat balance Different types of condenser Thermal duty of a condenser, role of the external reflux, reflux ratio Different types of reboiler, thermal duty of a reboiler, reboiling ratio Liquid and vapor flowrates, concentration and temperature profiles



Separating power of a two-product industrial distillation column Parameters related to the separating power L/V rations, reflux and re-boiling ratio Number of theoretical stages Position of feedstock inlet Separating power and energy consumption Optimization of the separating power for the design of an industrial column Liquid-vapor contacting equipment: Trays: Different types Principles, operation, performances, sizing criteria Operability limits
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Packing Different types, applications in refining Performance



Operation and control of industrial distillation columns: Two product columns: Basic control system: reflux, reboiling, pressure Separating power variation Liquid and vapor flow rates Feed inlet location Number of contact stages Survey of operation disturbances Material balance controls: sensivity tray temperature control Pressure control and operating pressure variations Feed characteristic modification: feed temperature, rate or composition: Adjustment of operating conditions, implementation of control systems designed to offset variation in feed Advance control system: implementation of product quality control systems Multi draw-off columns: Refinery application: atmospheric distillation, vacuum distillation, FCC or hydrocracker fractionations, etc. Material balance: cut points, product qualities, fractionation quality (gap-overlaps) Pressure, pressure control Temperatures: signification, overhead temperature, crude inlet temperature, overflash (determination, measurement and signification) Sidestream stipping: Stripping with steam: operation, vaporization, ratio, stripping ration, regulation, and product drying. Stripping with heat: operation and reboiler duty Overall heat balance Pumparounds: Duty Implementation Heat exchange area Liquid and vapor flowrates, tray capacity 186



Material balance control, case studies when changing cut points Heat balance control, adjustment of separations, case studies



CRUDE OIL INITIAL FRACTIONATION UNITS Petroleum cuts: yields, cut points Crude initial fractionation schemes Atmospheric distillation unit Scheme of the unit and operating conditions Heat recovery in the heat-exchange train Atmospherically furnace Desalting and corrosion control Corrosion by sulfur, naphthenic acids and mineral salts Crude oil desalting: desalter operation, operating variables, incidents and troubleshooting Further neutralizing treatment Controlling atmospheric column head corrosion and anti-corrosion techniques Light cut fractionation unit Separating schemes Gas plant LPG finishing treatments Analysis of operating conditions of a vacuum distillation unit Typical unit: process scheme, operating conditions Material balance and separation quality. Feed vaporization: vacuum furnace and transfer line Vacuum system: Operation of steam ejectors and liquid ring pumps Operating conditions and supervision of vacuum systems Comparative performances Main incidents: cause and troubleshooting Operation of the column and internals: fractionation, heat
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exchange and washing zone.



PROCESS PLANT START UP & SAFE SHUTDOWN TECHNIQUES



Learning Objectives; Upon completion of this course, participants will have a understanding of a shutdown and the hazards associated with it and the organization required to successfully complete it in an efficient and safe manner. Emphasis will be placed on the subjects of opening of equipment and the possibilities of toxic gasses (H2s) and explosive mixtures as well as pyrophoric iron and the methods of gas freeing and the hazards of inert gas. The general principles of Start up will be reviewed and an exchange of experiences and problems discussed. Included in the course will Environmental problems and the increasing globalization of the subject. The problem of plant changes and the need for HAZOP studies is also included. The Seveso Directive as applied in the EU will be reviewed.



Course Duration: Five Days



Who Should Attend: Plant Operations Supervisors and Operations Staff also Engineering Supervisors and Process Supervisors involved with Plant operations.



Shutdown:



Shutdown



Types of shutdown Pre planning Staff optimization
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Contractors Problems Solutions Work Permit Systems Shutdown & Maintenance Preparation Risk Assessment



Gas Testing Flammability Toxicity Oxygen



Entry into confined spaces Hazards Precautions Gas Freeing Work in Tanks, Vessels, Furnaces, Flares - Problems and solutions Lists



Spading, Disconnecting Boxing up Communications The Coordinators



The shutdown coordinator Engineering Coordinator Operations Coordinator The Safety Coordinator
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Miscellaneous shutdown Activities Scaffolding Chemical cleaning Water Jetting Grit blasting START UP: Pre Planning Pre Planning Manpower - Engineering cover - Shift cover Safety Safety Training of Operators Emergency Procedures HAZOP Seveso Directive Start Up



Preparation prior to start up



Start up Procedure
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-



Tightness testing



-



Line up



-



Purging



-



Draining



Commissioning instruments Furnace start up Temperature increase Pressure increase Throughput Efficiencies Environmental concerns Pollution Nox, Sox, Particulates Climate Change Case Studies and Discussions Course Evaluation and Summary
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Process Control and Instrumentation Measurement



Course Description: The correct application and maintenance of instrumentation in industry, especially continuous processes such as oil refinery and chemical plants, is vital to allow the required operation to be carried out in a safe and efficient manner. This course has been designed to introduce and explain the many facets of instrumentation functions and operations, to correctly utilize the systems and maintain them to maximum performance. It will also explain what can go wrong and how to remedy through correct trouble shooting techniques. Learning Objectives: On completion of this course the participants will have a full understanding of the skills and knowledge required to identify the instruments, their characteristics and principals of operation. They will also have an understanding of how to trouble-shoot and rectify problems within the operating systems. Who Should Attend: The course is intended for instrument technicians with at least five years the installation and maintenance of instruments.



“hands on” experience in



Course Duration: Five Days Course Daily Contents: First Day: Pressure Measurement Manometers : U-Tubes, vertical single limb, inclined tube, magnification factor Barometers Bourden tube gauges: Concentric, eccentric, spiral, helical, sensitivity Application of gauges: Compound, duplex, differential Diaphragms: Pressure elements, gauges, bellows units Calibration and Installation of pressure gauges for use with hazardous chemicals Pressure measurement calibration equipment: Dead weight tester, precision standard manometer, standard test gauge. Transducer: Capacitive, inductive, Peizo electric strain gauges: Pneumatic amplifiers and pneumatic signal processing
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Second Day: Level Measurement Dipstick and dip tapes in hazardous liquids Sight Glasses, low and high pressure applications. Level measurement by manometers in open and closed tanks operations Application of pressure gauge system in measuring liquids, corrosive liquid levels Operation and application of pressure sensing systems, diaphragms, pressure bulbs Level indicating systems, cord and pulley, lever, magnetic follower, electrical resistance Principles of level measurement by pneumatic systems and there application to open and closed tanks Principles of level measurement by buoyancy techniques: Displacer, torque lube, liquid interface detection method Differential Pressure sensor system for open tank, closed tank (dry leg), closed tank (wet leg) and purged dip pipe system Detection of level: changes in conductivity, capacitance and frequency and radioactive isotopes Third Day: Flow Measurement Specific gravity equation Primary elements used for measuring fluid flow rates Differential flow meter Installation and calibration of flow measurement equipment Variable flow meter Positive displacement flow meter Construction and operation of liquid flow meters Fourth Day:



Temperate Measurement Bi-metallic Strip Thermometers Liquid in Glass Thermometers Alcohol in Glass Thermometers Liquid Metal Thermometers Gas Filled Thermometers Vapor Pressure Thermometers
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Fifth Day: Process Control: Introduction and Characteristics Standard Terminology Direct (one step) control Indirect (two or more steps) control Classification of systems Case studies, discussion and scenario exercises Review and discuss Client supplied Process and Instrument Diagrams (P+IDs), if possible. Case studies, discussions and summary
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Process Hazard Analysis Course Background: Occupational Hazards exist in all industrial processes were real dangers exist to the operators and the ancillaries responsible for operations and maintenance. Hazards are required to be identified and assessed to the types and potential damages they could inflict. HAZOP has been developed to include the operations and processes affected by Hazards and the necessary procedures to handle them. This course will help in taking the relevant critical actions using the HAZOP analysis studies and how to design the applicable HAZOP procedures. Course Learning Objectives: This course is designed to help the participants: Acquire the knowledge necessary to prepare for, lead, generate report on, and follow up on Process Hazard Analysis (PHA) studies Build on your team leadership skills enabling you to lead multidisciplinary teams undertaking HAZOP studies Ability to undertake your own studies, leading teams to ensure the identification of most relevant hazards and likely operability problems with the optimum use of team time. Course Duration: Five Days Course Contents: Introduction to HAZOP Concepts and Philosophy Preparing and Organizing Process Hazard Analysis (PHA) studies Subdividing the Process for Study Design Intent, Parameters and Deviations Completing the PHA Worksheet Meeting Regulatory Requirements Leadership Skills for Managing Teams Management of PHA Studies Performing PHAs on Procedures Performing PHAs for Batch Processes
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Human Factors in PHAs



Facility Siting in PHAs Quality Control in PHA Studies PHA Report Preparation Managing the follow up of PHA Results HAZOP Team resources HAZOP Computer Based Applications Collection of Information and preparation of analysis report Sensitivity Analysis - Quantitative Criteria Defining and Handling Problems in HAZOP Common Pitfalls Encountered in HAZOP Hazard Perception, Potential of Hazards throughout a Project Introduction to the HAZOP Procedure, Meetings Procedure and Reporting Programmable electronic systems available Group Exercises Case Studies Based Group Discussions Course Summary and Evaluation



Who Should Attend: Safety Managers, Supervisors, Operations Managers, Engineers and Safety Representatives and HAZOP Study Team Personnel.
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Process Hazop Analysis Course Objectives: On completion of the course the trainee/s will able to: Identify a strategy for potential hazard in plant operation deviation. Provide an insight into HAZOP study techniques and practise it's application to processes Identify where the HAZOP techniques fits in the engineers toolkit and project development Analyse processes for potential Hazards and design HAZOP procedures Examine the mechanisms for follow - up of HAZOP studies Course Duration: Five Days Course Contents: Hazard Analysis and Studies Hazard Analysis Methods and Techniques Protective Systems Data Collection and Statistical Analysis Flow Control Distribution & Dispersion Analysis Risk Assessment HAZOP Principles, Conventions, Processes and Usage HAZOP Computer Based Applications HAZOP Team Management The Role of HAZOP Leader as a Facilitator Sensitivity Analysis - Quantitative Criteria Defining and Handling Problems in HAZOP Common Pitfalls Encountered in HAZOP Hazard Perception, Potential of Hazards throughout a Project Introduction to the HAZOP Procedure, Team Selection, Meeting Procedure and Reporting Case Studies Based on Scenarios and Incidents Discussions and Summary
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Who Should Attend: Safety Managers, Supervisors, Operations Managers, Engineers and Safety Representatives and Personnel.



Process Measurement & Control Technology Course Introduction: The process system requires careful understanding and knowledge so operators can gauge and utilise the available technology instruments. The system needs to be regulated for production and safety reasons so there are no adverse affects and safety hazards. Monitoring using measurement techniques and control technology is paramount. This course is designed to confirm the required knowledge and skill for competent handling of measurement and control technology systems in the production processes.



Course Objectives: This program enables the participants to: Understand the basic theories and define the common terms of process measurement and control. Analyze problem of the day-to-day plant operation and apply practical solution. Solve general and advance control system design and application problems. Understanding basic theory of process instrument. Determine which system to use (electronic or pneumatic) for a given process application. Choose the most effective method for monitoring and controlling process variables. Course Duration: Five days Course Contents: Basics of Instrumentation and control •



Terminology



•



Symbols



•



Loop diagrams and P&ID’s
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Measurement Systems • • • • • • •



Temperature Flow Level Pressure Input / Output characteristics of typical sensors Complete measuring systems Selection of suitable measuring system



Control Fundamentals •



System components and signals Transducers, signal conditioning, actuators, controllers, process variables ADC/DAC, data transmission



•



Behaviour of control systems Open loop control, closed loop control, Proportional / Integral and Derivative control modes.



•



Modelling of Closed Loop Control Systems Representation of system in block diagram form and of components by transfer functions



ESD and Process Logic Systems • • • • •



Emergency shutdown systems Voting systems Logic gates System integration Hierarchy of response



Programmable Logic Controllers •



PLC Hardware Block diagram and function of individual elements Explanation of hardware and systematic failures
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Classifications of PLC systems •



PLC Programming Example of a PLC programme Development and testing of a PLC programme



Control Valves and Positioners • • •



Control valve characteristics Control valve selection Control valve positioners – Pneumatic and Motorised



Complex Control Systems • • •



Cascade control Ratio control Feedforward control



Course Overview • • •



Case studies using project specific scenarios. Discussion Course summary and evaluation



Program Support: This course will involve interactive discussion to create maximum activity with students and will also include some practical demonstrations in the power environment.



Who Should Attend: Senior Instrument and Control Technicians also supervisors and Process Control Section Supervisors.
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Process Pump Characteristics, Selection & Specification



Course Description: Efficient Pumps operations are paramount to overall effective plant objectives ensuring minimum down times. The variety of this machinery brings certain complexities when identifying problems and conducting the specific maintenance requirements. This program is designed to give engineers an advanced capability in detailed selection and specifications of the various pumps and compressors they are expected handle. It will detail the how to conduct scheduled maintenance and assessing and replace parts and trouble shooting methods based on manufacturers and practical experiences. Course Duration: Five Days Course



Who Should Attend: An advanced course suitable for practicing engineers Course Outline: DAY ONE: Process pump types and design characteristics Pump performance characteristics – influence on pump performance by operating liquid properties. Effect of viscosity and density on the pump characteristics – estimation of the characteristic Entrained gas, suspended solids The affinity laws and their practical application. . Influence of impeller geometry on the performance characteristic.
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DAY TWO 2: Pump flowrate control methods. Relationship of pump and control valve characteristics. Stable, flat, unstable pump characteristics. Throttle control, bypass control, variable speed regulation Influence of mode of operation and maintenance practices on pump performance Cavitation – normal, recirculating and evolved gas cavitation – effects of cavitation Action to avoid cavitation. Axial and radial thrust, balancing axial and radial thrust, thrust balancing devices. Operating away from the best efficiency point Upgrading existing pumps



DAY THREE: Basic approach to pump specification and selection Preliminary choice of type and number of pumps Stability and parallel or series operation Pump flowrate and pump head. Specific Speed and pump type and characteristics Considerations relating to pump type and speed Power rating –coupling power – driver power rating Estimation of pump efficiency



DAY FOUR: Casing pressure rating Overpressure protection requirements Alternative pump types – periflow, partial emission, multistage types Estimating the number of stages Various Examples and Case Studies



DAY FIVE; Mechanical shaft seals – mechanical seal requirements 202



Bearings and Lubrication – choice of the method of lubrication Installation requirements Pump Specification Evaluation of quotations Case Study Course Evaluation Course Summary



PROCESS TROUBLESHOOTING AND PROBLEM SOLVING TECHNIQUES



Seminar Background: There is never a single cause for an incident and is usually a series of events within the process that are to blame for a breakdown or loss of time and great expense. Good Trouble shooting and Process Analysis are the tools of all Operations and Maintenance personnel who are responsible for the production processes. This course is designed to give the participants an insight in the complexity of Incidents and breakdowns and the proven analysis techniques and methods for prevention and reducing incidents and the ensuing costs. This requires a detailed investigation into why circumstances have caused the equipment and machinery to break down and even to have caused a physical injury. It uses Root Cause Failure Analysis including the ‘Five Whys’ and ‘Six Sigma’ to help identify, analyse and resolve the problem areas and include into maintenance schedules and any breakdown event. It also includes the principles of good maintenance techniques and utilises Condition Monitoring as a developed tool for advanced warning systems for machine and equipment failure and breakdowns. Methodology: The course uses highly Interactive discussions and case studies, Participants are encourage to bring their process troubleshooting problems to be discussed and incorporated into problem solving exercises using the techniques and tools described. Seminar Objectives: This program will describe failure and incidents Investigations Principles utilising the tools and 5 Whys when analysing their Root Causes. The course also provides an insight into Risk Assessment is included as the basis of prevention. Methods of fact finding the processes and procedures and interviewing as well as the final report of conclusions will also be discussed.
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The Specific Objectives of this course include: To develop a structured approach to troubleshooting in the operation function to point the way to continuous improvement in the way you operate your processes To identify the motivated people who should be the champions of troubleshooting utilising the latest tools and techniques Course Duration: Five Days Who Should Attend: ADMA – OPCO Supervisors, involved in the operation function. Responsible persons for leading & directing people to achieve & improve productivity, maintenance engineer & process engineering personnel. Course Outline: Day One: Introduction to Problem Analysis as part of Trouble Shooting methods within the process for Production Operations and Maintenance Personnel



Developing troubleshooting & problem solving skills Tools for analysis and introduction



RCFA principles and causes of Failure for breakdown and incidents, the benefits of a procedural Incident Investigation and the analysis and reporting of the results Why Investigate Incidents: -



Objective of Investigations Barriers to Investigations



Identifying the reasons for failure of the production equipment: -



Equipments Devices Machine, Human Errors



The investigation team - Terms of Reference - Single person - Team - Team Composition 204



-



Forming Objectives and Report Deadlines



Process use of tools & techniques



Day Two: Making the necessary analysis and identify the root cause of the incident TPM and Predictive Maintenance Techniques Use the different technique of root cause analysis Fish Bone Analysis Techniques 5 Questions Analysis and Conclusions Work in a group (team-work) in order to achieve the required goals Report the conclusion



Day Three: Investigating Processing Procedures -



Type of Equipment Records – Training, Maintenance, Operating Procedures, Permits Computer Data Pictures Maps, drawings



Conducting Interviews - What questions - Where to interview - Recording the interview - Re-enactment Condition Based Monitoring (CBM) -



Using Condition Monitoring to fullest advantage Techniques for continuous improvement and development of trouble shooting (CBM) information and status reports



Day Four: The Equipment Report -



The Background Incident / Breakdown Documentation The Identified Causes and Recommended Remedial Actions
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-



Effective Corrective Action Review of Findings Compiling and Presenting Findings



Conclusion and Recommendations of Suitable Prevention of the event Being Repeated Day Five: CMMS and Recommended Root Cause Systems Work Process & ADMA – OPCO Individual Case Studies Effects of a well planned and coordinated Maintenance Strategy for Modern Maintenance Capabilities Individual Action Plans and Further Research & Developments Case Studies, Discussions & Videos (Piper Alpha) Group Problem Solving Exercises and Presentations Course Evaluation Course Summary
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Production Planning and Scheduling in Refineries Course Description: In refineries crude oils are converted into a number of finished products through a set of complicated and complex processes involving a large number of variables. In addition crude arrivals and product dispatches are ultimately linked with the refinery operability and profitability. It is proposed to cover the rational planning and scheduling methods and their basis along with the background information. Course Learning Objectives: This course is specifically designed to give appreciation of modern planning and scheduling tools that will be useful for planning of new facilities, improved operations, optimization, upgradation and modification of existing facilities. The use of these techniques will result in improved profitability and help in continuous modernization of facilities. Course Duration: Five Days Who should attend: This course is intended for process engineers and technologists engaged in planning and scheduling, projects, technical service, and research and development activities with a minimum of five years experience in the Petrochemical Industry. Daily Course Contents: Day One: Introduction and scope of the course Refinery Flowsheets with changing time:
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• • • • -



Skimming Refinery Refinery with a Secondary Conversion Process Emerging Trends Application of Planning and Scheduling New Refineries Choice of Crude Choice of Processes Severity of Process Operations Product Blending Tankage Requirement Existing Refineries Product Blending Choice of Crudes Capacity utilization of Crudes Capacity Utilization of Processing Steps Severity of Processes New processing Steps Optimization of Cutpoints Facing Upset Situations Improving Product Movements, and Releasing Tankages



Day Two:



-



Basic Information Required Crude Assey - Typical, New Trends Other Intermediate Feed - Their Characteristics Different Process Units: Brief Description Yields and Properties Utilities Capital Costs



Day Three: Product Blending Rules Product Specifications: New Trends Environmental Issues Crude Cost Product Netback Day Four: Formulation of Problem Refinery Flowsheets Simplified Material Balance with Capacity Constraints Blending Of Different grade of Gasoline 208



-



General Formulation Material Balances Demand Equations Product Quality Control Fixed Composition Blend Capacity Control Availability of Feedstock Control Application to a Refinery Worksheet Transport General Transport Petroleum Product Movement Product Exchange Marginal Depot Supply Integrated Refineries - Depot movements Product Inventory Control - For a Given Period - For Two Consecutive periods Crude Scheduling



Day Five: Mathematical Approach to Solution Linear Programming Graphic Method Commonly Used Methods Simplex Methods - Primal Version - Dual Version Some Other Tools Some Recent Developments Vendors Software Case Study Based on Scenario, Discussion and Summary



209



PROGRAMMABLE LOGIC CONTROL (PLC)



Course Introduction: Process Control functions in Plants and Refineries are paramount and the Control Systems have to be fully understood and recognised for maximum utility, The Programmable Logic Control (PLC) systems are an integral part of the control systems and is needs to be firmly to be understood and how the system is monitored and maintained. Course Objectives: This course is designed to give the participants the knowledge and skills to: Understand the basics of PLC and it Functions The Advantages and Disadvantages of PLC Systems Settings and Monitoring of Systems Potential breakdown of systems and basic trouble shooting Maintenance and breakdown prevention



Course Duration: Five Days Who Should Attend: Instruments Technicians and those involved with PLC system's, would also benefit those who interact with PLC systems for a basic understanding. Course Contents:
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Introduction Definition of a Programmable Logic Controller, Evolution to the Present PLC, Advantages of the PLC, Disadvantages of the PLC, Knowledge Level for PLC Programming. PLC System Description Introduction, The Overall System, The Central Processing Unit, The Program/Monitor, Input and Output Modules, Remote Location to Input/Output Modules, Discrete and Analog Modules, Printers, Program Recording Devices, Baud Rate Setting. Internal Operation of the CPU and I/O Modules The Central Processing Unit Operation, Other IC Chips Used in PLC Central Processing Units, Memory Capacity. General Programming Procedures Typical Keyboard Layouts, Programming Formats, Proper Construction of PLC Ladder Diagrams, Process Scanning considerations, PLC Operational Faults, Fail-Safe Circuits. Programming On-Off Inputs to Produce On-Off Outputs Inputs/Contacts, Outputs/Coils, Operational procedures, Contact and Coil Programming Examples, Industrial Process Example. Auxiliary Commands and Functions MONITOR Mode-Ladder Diagrams, The FORCE Mode,
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Printing Ladder Diagrams Creating a Ladder Diagram for a Process Problem Ladder Diagrams and Sequence Listings, Large Circuit construction Planning Steps, The Nine Steps Method for solving the Industrial Problem. Registers and Addresses General Characteristics of Registers, Register Descriptions. Timers The Basic PLC Timer Function, Examples of Major Types of Timer Functions, Examples of Timer Functions, An Industrial Process Timing Problem.



Counters The Basic PLC Counter function, Chapter Examples, Programs with Both a Counter and a Timer. Arithmetic Functions ADDITION, SUBTRACTION, The Repetitive Clock, MULTIPLICATION, SQUARING, DIVISION, SQUARE ROOT, DOUBLE PRECISION Number Comparison Functions The Six COMPARISON Functions, The General COMPARISON Function, The SIP and MASTER CONTROL RELAY Functions The SKIP Function,
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The MASTER CONTROL RELAY Function, The JUMP Function. Data Move Systems Introduction the MOVE Function, Moving Large Blocks of Data, Table and Register Moves. Utilizing Digital Bits Introduction, Bit Patterns in a Register, The Bit Pick Contact, Changing Register Bit Status, Application of BS, BC, and BF, Shift Register functions, Summary of Shift Register Operation, Shift Register Application-Light Pattern, Shift Register Application-Code Output.



The Sequencer Function Introduction, The Mechanical Drum Controller, A Three-by-Five Sequence Example, The PLC SEQUENCER Function, Format with Times Included, Chaining Sequencers. Relation of Digital Gate Logic to Contact Logic Introduction, Digital Logic Gates, Boolean Algebra PLC Programming, Installation, Troubleshooting, and Maintenance Receiving Check, consideration of the Operating Environment, Assembly, Electrical Connecting, Grounding, and Suppression, Testing, Circuit Protection and Wiring,
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Line Transients, General Troubleshooting Procedures, Specific PLC Troubleshooting Procedures, Corrective Action, PLC Maintenance. Course Review Group Discussions Course Summary & Evaluation



PROJECT MANAGEMENT IN ENGINEERING



COURSE INTRODUCTION: Engineering Managers and Senior Technical Engineers may carry the additional responsibilities of overseeing projects that also include non - engineering aspects including: Human Resources Management, Financial / Budgeting and Contracting Requirements. The various tools for successful Project management are available to help and ensure that the project purpose is identified and the planning of the project stages and is structured and the various stages are implemented on time. Project risks also need to be assessed, evaluated and monitored for minimizing any potential losses.



COURSE LEARNING OBJECTIVES: The program includes learning milestones and uses interactivity and case studies the specific objectives which includes: Identifying the purpose of the project and projects investment, estimating and analyzing risks. The basics of mechanical engineering project management theory. Proven practical techniques used in the industry for project planning scheduling, implementing and controlling projects of any size successfully.
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Understanding how external constraints such as safety & the environment affect project work. Project monitoring and controlling of progress and evaluation at each of the specific stages The risk management and controls involved in the planning stages



COURSE DURATION: Five Days



COURSE DAILY CONTENTS: Day One:



Introduction The Need and Purpose of Project management in Mechanical Engineering The Role of the Senior Mechanical Engineer and the Project Team Identifying project components Identifying Resources o Human Resources o Financial Resources o Materials Resources Stages of a project and project elements Feasibility Study & Estimation Stage Budget Approval Stage Design & Construction Stage Commissioning, Operation Start-up & Post Start-up Stage Check Sheet for Project Design Project Staging and Analysis Day Two:



Investment Evaluation Fundamentals Fixed Capital Cost Estimation Types of cost estimates Check list for Capital Cost Estimate Cost Factors Fixed Capital Cost control
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Manufacturing Cost Estimation Return on Investment (ROI) Evaluation Methods of Returns Make or Buy Decisions Affect on Profitability of Major Project Factors Optimization of Resources Project Location Day Three:



Non- Investment Projects Safety & the Environment Government Regulations Technical Considerations & Feasibility Reporting Results Project Management Theory & Practice – Design & Construction Stage: The Project Flow Chart Project Schedule – Critical Path Analysis Defining Project Goals Project Kick-off Project Resources & The Project Management Team/Organizational Chart, Team Roles



Day Four: Project Documentation Cost Control & S-Curves



Contract Control
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Preparing Specifications The Tender Process Contract Allocation Quality Control Health Safety & The Environment Implications Communication with the Contractors Disputes & Negotiation



Day Five:



Design Changes Affect on the Project Schedule & Cost Communicating With the Client / Customer



Important Considerations The Need for Documentation The Importance of Meetings and Good Communication The Skill of Negotiation The Use of Computers in Project Management Stress Management Project Case Studies and discussions Course Evaluation Course Summary WHO SHOULD ATTEND: Engineering Mangers, Senior Technical Engineers and Project Leaders with ideally at least two years mechanical or technical experience.
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PROCESS PUMP DESIGN AND SELECTION Course Introduction: In selecting a process pump, especially for the petroleum and petrochemical industries one must look beyond the immediate need of merely satisfying the stated process parameter requirements. The unit, pump and driver, has to be fully integrated in the process system. Over its entire life cycle the unit has to provide a reliable and economic service, in safety, with full respect to the environmental protection, operability, maintainability and plant availability requirements with specific reference to the local requirements and prevailing conditions. The tendency to ensure that the normal operating conditions are satisfied and to neglect abnormal, emergency start up and shut down conditions can give rise to unwelcome, even on occasions, critical situations. Success in optimising the selection requires the application of the correct engineering concepts in conjunction with the full understanding of practical requirements and implications. The course covers process pump design, pump technology and characteristics, malfunction, specification and selection.



Who Should Attend: Practicing Engineers in projects, equipment specification, selection, evaluation, reliability, inspection, process and maintenance functions and those undergoing training find the course very interesting and extremely useful. Supervisors find the course of great benefit. The concepts are clearly explained using colour diagrams and images or graphs and simple equations. The Instructor: Highly successful and experienced mechanical engineering consultant and industrial course writer and presenter
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Course Duration: Four Days DAY 1 Introductory: Equipment in Service Equipment Selection Equipment Failure Pump Types Centrifugal Pumps Regenerative Pumps Partial Emission Pumps Positive Displacement Pumps Centrifugal Pump Design and Technology: Partial Emission Pumps Regenerative Pumps Centrifugal Pumps – Typical Flow Paths Centrifugal Pump Impellers Impeller and Casing Function Centrifugal Pump Casings Multistage Pumps End Suction Overhang Pumps API Pumps Magnetic Drive Centrifugal Close Coupled Seal-less Double Suction Centrifugals Multistage Centrifugals Heavy Duty Pumps Vertical Pumps Dry Pit Vertical Pumps Wet Pit Vertical Pumps Vertical Turbine Barrel Pumps Vertical Wet Pit Volute Pumps Vertical Wet Pit Propeller Pumps Centrifugal Pump Performance: Main Operating Parameters Composite Performance Charts Pump Efficiency
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Affinity Laws Impeller Trim Correction Chart Low and High Speed Pump Rotors Affinity Laws – Case Studies Specific Speed Pump Efficiency and Specific Speed Specific Speed – Examples Suction Specific Speed Head Capacity Characteristics Head Capacity and Impeller Features Power Capacity Characteristics Valve Positions when Starting Pumps Efficiency Capacity Characteristics Axial Pump Characteristics Variable Pitch for Axial Pumps Performance with Viscous Liquids



DAY 2: Viscous Performance Correction Viscous Flow – Case Studies Controlling Pump Flow Discharge Throttling Pump Head Considerations Determining the Necessary Pump Head Controlling Flow by Speed Regulation Adjustable Vane Regulation for Axials Pumps in Parallel Pumps in Series Cavitation Net Positive Suction Head Normal Cavitation Evolved Gas Cavitation Re-circulation Cavitation Tendency for Re-circulation Cavitation Cavitation Damage Cavitation Free Relationship Avoiding Cavitation Axial Thrust Axial Thrust Balancing Devices
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Axial Thrust in Axial Flow Pumps Radial Thrust Temperature Rise at Low Pump Flow Operation Away form the Best Efficiency Increasing Pump Performance



DAY 3: Performance Deterioration Increased Internal Wear Ring Clearances Internal Leakage Loss External Leakage Loss Pump Malfunction Hydraulic Malfunction Diagnostics Mechanical Malfunction – Vibrations Malfunction due to External Influences Self Priming Centrifugal Pumps



Positive Displacement Pumps (PDPs) PDP Types PDP Performance Flow Related to PDPs PDP Principles PDP Pressure Pulsations Pulsation Dampeners Reciprocating Pump Valves Valve Slippage Positive Displacement Metering Pumps Capacity Adjustment Mechanisms Diaphragm Pumps Specifying Metering Pumps Mechanical Shaft Seals Popular Design Versions
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Balanced Mechanical Seals Double Mechanical Seals Seal Balance Main Design Features Auxiliary Features Controlling Seal Temperature Sealing Liquids with Abrasives Possible Leakage Paths



DAY 4



Pump Specification and Selection



Basic Selection Principles Standard Requirements Iterative Selection Process Pump and System Integration The Decision Making Process Degree of Risk Reliability Classification Choice of the Number of Pumps Pump Head Margins Pump Operating Ranges Pump Type and Speed Effect of Viscosity Effect of Suspended Particles Entrained Gas Priming Specific Speed Nomogram Cavitation Pump Vibrations Rotor Frequency Response Centrifugal Pump Materials API Materials Classes Pump Data Sheet Case Studies Group Exercises Group Discussions Course Evaluation Course Summary
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Pumps and Compressors Course Description: Efficient Pumps and Compressor operations are paramount to overall effective plant objectives ensuring minimum down times. The variety of this machinery brings certain complexities when identifying problems and conducting the specific maintenance requirements. This program is designed to assist technicians and engineers in identifying the various pumps and compressors they will be expected handle. It will detail the how to conduct scheduled maintenance and how to replace parts and trouble shooting methods based on manufacturers and practical experiences. Learning Objectives: This program will provide the skills and practical knowledge to identify the pumps and compressor in general service and the various maintenance methods plus the number of practical fault finding techniques available. It will also cover the main problems associated with wear and tear and minimizing down times along with lubrication requirements.



Who Should Attend: Engineers and Technicians involved with maintenance programs and are responsible for day-to-day servicing and operational efficiency. Also plant and maintenance engineers, process engineers and maintenance managers. May also be invaluable to supervisors who are involved in pumps and compressor maintenance schedules.



Daily Contents: First Day:
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Pumps: Types, functions, design and operation Operating Characteristics Positive Displacement, Centrifugal and Vertical pumps Common applications of various types of pumps Pump operations practical assessments Hydraulic Balance: Bearing types, Impellers configuration Lubrication: Oils & Greases Hydraulic Disturbance of Pumps due to casing configuration and systems



Second Day: Installing: Conditions, Leveling techniques, Piping systems Trouble Shooting and Fault Finding and correct procedures Pump Selection Fault Diagnosis Etc. Loss of Capacity identification Tools and Instruments: Type and Care, Usage Alignment: Vibration, Frequencies and Alignment problems Predictive Maintenance: Problem Identification, Scheduling Maintenance Programs, Failures and Analysis Lubrication Third Day: Preventative Maintenance: Methods, Prevention programs Mechanical Seals: Types, Selection Replacing Seals: Techniques and methods, Packed Glands, Selection, Replacement etc. Mechanical Checks: Procedures and Controlled Overhauls and Repairs: Preparing, Inspecting and Assembling Components Replacement: Broken, Defective or Worn Components Fourth Day: Compressors: Identification and Functions Centrifugal, Axial, Reciprocating, Helical, Screw Applications, Usage and Limitations Design and Technical: Compressor rotors, Impellers, Casings, Seals Diaphragms, Nozzles, Gland Systems Balancing Bearings Alignment Techniques and Support: Dial Indicator Methods, Laser Optic Cold Alignment, On stream, Hot Alignment Verification Techniques
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Compressor Parameters: Thermodynamics, Capacity, Power, Efficiencies Selection of Centrifugal Process Compressors: Calculation methods, Characteristic Curves, Stability Selection of Centrifugal Process Compressors: Calculation Methods, Volumetric Efficiency, Multi-staging, Frame Loads, Characteristic Curves



Fifth Day: Basic Trouble Shooting: Failures, Defects, Design Problems Selection of Screw Compressors: Advantages and Disadvantages Predictive and Preventative Maintenance Techniques Overall Troubleshooting and maintenance techniques Maintenance skills: Development and Implementing, Manuals and Information sources Maintaining Records: Maintenance, Repairs and Decisions Case studies and Group Exercises Group discussions Course Review & Evaluation Course Summary
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Reliability Centered Maintenance - (RCM)



Course Introduction: Millions of dollars are wasted in Industry every day as machinery breaks down and has to be repaired or replaced, This is time consuming, expensive and obviously non - productive. The techniques are available to minimize down time and reduce expense and time wasting. This course is designed to help with understanding the techniques and improve the services benefit to the client and organization plus gain first hand knowledge of latest technical methods. Course Objectives: This program enables the participants to: Instigate general maintenance management of mechanical and electrical machinery and their parts. Carry out fault check and diagnosis associated with the machinery and their parts. Be able to estimate repair time factors when breakdown maintenance is required on ancillary equipment Assess their wear and tear and implement replacement of parts. Be able to formulate Reports on Conditions to Management Maintain Records ad Procedures of Maintenance Project Maintenance Planning Schedules



Course Duration: Five Days 226



Who Should Attend: Supervisors, Engineers, and Technicians, responsible for maintenance of mechanical and electrical equipment, and also Senior Operators for diagnosis and reporting.



Course Methodology: The course includes interactive group discussion and exercises to maximise on the course benefits and to increase student participants awareness.



Daily Course Contents: Day One Introduction to RCM maintenance and planning objectives Poor maintenance losses: Human and Business Causes of Machine Failure Planning 'Down Time' Meetings and Planning Coordination Planning Maintenance Schedules



Day Two Implementation of Maintenance Program Recording Systems Causes of Machine Failure Failure Analysis Troubleshooting Systems Using technical service and repair manuals Safety Aspects Day Three Special tools and parts planning in maintenance Machinery Troubleshooting Lubrication and fluids
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Problem Solving Systems Failure Reporting Failure Reduction Programs Ordering Parts: lead times and scheduling Practical repairs theory



Case studies Discussion periods Course Summary and Evaluation



Understanding and Constructing Mechanical Drawings and Schematic Diagrams



Course Introduction:



Reading Schematics, Signs and Symbols requires an understanding of the circuit employed in Plant, Refinery and Processing Systems. It also requires the Engineer, Technicians or Maintenance Personnel to have a basic understanding of how to draw and draft an Isometric Drawing to Interpretate or Explain certain system or unit problems. This course is designed to cover the fundamentals of Isometric Drawing of Mechanical Engineering and hoe to read various Mechanical Engineering Schematic Diagrams and Symbols encountered. On completion of the course the participants will also have learned the basic principles of Engineering drawings and design and be able to read and understand mechanical engineering drawings and schematic diagrams. They will also learn how Schematics as constructed and are interpreted with the inclusions of the correct signs and symbols. This course includes theory and considerable practical elements of construction and exercises to benefit the attendees.
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Course Objectives: This program enables the participants to: Basic understanding and practical application of Isometric and Mechanical Drawings Prepare and present constructed drawings of units using design principles Read and understand schematics to check and repair systems and equipment ‘s when they fail or break down Understanding symbols and their meaning and applications



Course Duration: Five days



Course Contents: Introduction to Understanding and Symbols in Schematics Piping Symbols Piping Drawings Hydraulic & Pneumatic Symbols Hydraulic & Pneumatic Drawings Air Conditioning and Joining Symbols Engineering Drawing Practice Freehand Technical sketching Principles of First and Third angle Orthographic Projection Linework and Lettering Isometric projection Sections and sectional views Dimensioning Principles Worked examples in machine drawing Engineering Schematic Diagrams Piping Diagrams, Symbols and legend Reading legends Types of diagrams and interpretation Practical Workshop and Drawing Practices Design Exercises Discussions Course Summary and Evaluation



Who Should Attend:
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Technicians, Engineers, Supervisors, Foremen and Utilities and Maintenance Engineers also who need to understand basics of Technical / Mechanical Isometric drawing and interpretation. It is intended for personnel involved in Plant, Refinery and General Engineering Industries.



Refinery Loss Prevention Course Objectives: On completion of this course the trainee/s will be competent in: Understanding of modern loss prevention measures in refineries and associated plants through neglect The applicable HSE implications



Course Duration: Three Days



Course Contents: The Main Causes of Accidents [human and technical] Risk Reduction Through Work Environment Improvements Safe Systems of Work [concepts and documentation] Safety Equipment and Personal Gear Working in Confined Spaces Moving and non-Moving Equipment [the hazards] Fire Prevention and Fighting in Petroleum Environments Safety Inspections, Hazard Analysis and Certification Accident Investigations [methods and techniques] Accident Analysis Methods
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Making Sketches and Plans of Accident Sites Industrial Sabotage [the human factors] Basic Principles of Installation Security Gate-guarding Procedures Case studies, discussions based on scenarios



Who Should Attend: Managers and supervisors working in refineries, particularly those with responsibility for industrial safety, protecting key installations and maximizing the cost-effectiveness of production.



Refinery Technology



Course Introduction: Most Refineries' have common equipment and systems to make the processing of oil products as efficient and as environmentally friendly as possible. Good firm understanding of process and maintenance contribute to the operations and are the keys to ensure that the production targets are being sustained. Also operational staff must have a firm grasp of the base products are planned and their processing systems also, how they are safely produced and stored. This program is designed to give the participants this base understanding of these responsibilities.



Course Learning Objectives: On completion of the course will enable the participants understand: Have a broader understanding of Refinery Technology, Operations and Oil Refinery Operations The Character, Value and Quality of Crude and Products The essential considerations taken in Refinery Planning
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The Refinery Processors and Process – Distillation, Hydrotreating, Catalytic Reforming, Fluid Catalytic Cracking, Alkylation and Aromatics Refinery Infrastructures: Oil Supply and Product Storage, Measurement and Distribution The importance of Maintenance The Safety and Environmental Issues Course Duration: Three Days



Course Contents: Industry Background and Refinery Overview Characteristics of Crude Products Product Specification and Tests Refinery Planning – Asset Strategy Refinery Supply / Logistics – Finance / Cost Management Refinery Processors, Atmospheric and Vacuum Distillation Naphtha and Distillate Hydrotreating Fluid Catalytic Cracking – Amine – Sulphur Utilities and Fired Heaters Basic Petroleum Processors – Aromatics Process of Octane



Refinery Infrastructure Maintenance Safety Issues and Considerations HAZOP Environmental Considerations Case Study and Discussions Course Evaluation



Who Should Attend: Managers, Superintendents, Plant Engineers, Supervisory and Senior Technical Staff of Maintenance and Operations.
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INDUSTRIAL CHEMICAL REACTIONS AND CATALYSIS IN REFINING PROCESSES Course Objectives: The course is designed to give the basic foundation for an understanding of the important chemical reactions and use of catalysts. It will help chemical engineers, chemists, and managers acquire confidence in understanding this branch of physical chemistry. In addition the candidates should also get an insight into different chemical reactions and catalysts in refining processes and get tips on maintaining correct operating conditions and procedures in optimizing Refinery output.



Course Duration: 3 Days



Who Should Attend:
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The course is directed at process engineers concerned with catalytic processes. It can also help chemical engineers and technicians with some experience, in the basic understanding of catalysis and kinetics. This course will also benefit those with no prior knowledge of chemical engineering and are not normally involved with chemical products. For each refining process studied the Chemical reactions involved, the different types of catalysts, the Implementation of the catalyst the pre-treatments of the feedstocks, the yield in products, the quality of the products obtained, the characteristics of the process (design of the unit, operating conditions, new trend, etc) and the location of the unit within a refinery complex, are detailed concisely. First Day - Industrial chemical reactions and Catalysis Introduction Brief history of surface catalysis Catalysts - Concepts and definitions Surface phenomena and catalysis Mechanism of the modification of the rate of reaction by a catalyst Rates of order of reactions Collision Theory and Transition State Theory Rate Equations of Multi-Step Reactions Arrhenius and activation energy Effect of temperature on reaction velocity Main factors modifying rates of reactions



Required properties of industrial catalyst: o activity, o selectivity o stability Problems related to catalyst use, implementation, different types of chemical reactor, heat supply / removal Second Day - Industrial chemical reactions and Catalysis cont. Concept of chemical potential o complete reactions o impossible reactions o reactions Leading to a chemical equilibrium Thermodynamic characteristics of chemical reactions Balanced chemical reaction characteristics; displacement principles. Equilibrium constant and Le Chatelier principle o State of equilibrium and conversion ratio at equilibrium o Equilibrium constant, relation with chemical potential, determination of the conversion ratio at equilibrium o Parameters allowing chemical equilibrium displacement 234



Third Day - Refining - Catalytic reforming Role of the unit Chemical reactions, Catalysts Feeds / product yields Industrial process schemes Unit operating variables Equipment Energy consumption Regeneration of the catalyst semi-regenerative and regenerative process Refining Hydrorefining processes Hydrorefning processes Impurities removal Operating conditions Place and function of the hydrotreating units in the refining scheme Hydrotreatment of light cuts Hydrodesulfurization of intermediate distillates Hydrotreatment in new residue conversion schemes



ROOT CAUSE FAILURE ANALYSIS (RCFA)



Seminar Background: There is never a single cause for an incident and is usually a series of events. This seminar is designed to give the participants an insight in the complexity of Accidents and Incidents and the methods for prevention and reducing both Accidents and the resulting costs. This requires a detailed investigation into why circumstances have caused machinery to break down and even to have caused a physical injury.



Seminar Objectives: This program will describe failure and incidents Investigations Principles utilising the tools and 5 Whys when analysing their Root Causes. The course also provides an insight into Risk Assessment
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is included as the basis of prevention. Methods of fact finding the processes and procedures and interviewing as well as the final report of conclusions will also be discussed. Methodology: The course uses highly Interactive discussions and case study, participants are also encourage to bring real time problems to be discussed as a problem solving exercise.



Course Duration: Five Days



Who Should Attend: Supervisors, Engineers and Technical Supervisors and those who are involved in Failure investigation and analysis or concerned with Implementation of policies, control and monitoring, failure analysis within their organization.



Course Outline: Day One: Introduction to RCFA principles and causes of Failure incidents, the benefits of a procedural Incident Investigation and the analysis and reporting of the results Why Investigate Accidents & Incidents: -



Objective of Investigations Barriers to Investigations



Identifying the reasons for failure of the production equipment: -



Equipments Devices Machine, Human Errors



The investigation team - Terms of Reference - Single person - Team - Team Composition - Forming Objectives and Report Deadlines Day Two:
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Making the necessary analysis and identify the root cause of the incident TPM and Predictive Maintenance Techniques Use the different technique of root cause analysis Fish Bone Analysis Techniques 5 Questions Analysis and Conclusions Work in a group (team-work) in order to achieve the required goals Report the conclusion



Day Three: Investigative Procedures - Equipment - Records – Training, Maintenance, Operating Procedures, Permits - Computer Data - Pictures - Maps, drawings Conducting Interviews - What questions - Where to interview - Recording the interview - Re-enactment



Day Four:



The Report - The Background - The Accident or Incident Documentation - The Causes - Corrective Action - Review of Findings - Compiling and Presenting Findings Conclusion and Recommendations of Suitable Prevention of the Incident Being Repeated Condition Monitoring
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Day Five: CMMS and Recommended Root Cause Systems Case Studies Discussions & Videos (Piper Alpha) Exercises Course Evaluation Course Summary



Rotating Equipment



Course Objectives: On completion of this course the trainee/s will be competent in: Understanding of the technology, operation and maintenance principles associated with compressors, reciprocating and centrifugal pumps, turbines and engines.



Course Duration: Five Days



Course Contents: The Gas Turbine: -components; -operations and maintenance 238



Safety and operational limits. Compressors: Functions and classifications Reciprocating/duplex/rotary/dynamic. Pumps: -pump functions; -pump theory, construction and applications. Control Basics Step-by-Step Trouble-shooting Case studies, discussions based on scenarios



Who should attend: Engineers with at least one years experience of operating, maintaining and /or inspecting rotating machinery.



Rotating Machines (Maintenance & Trouble Shooting) Course Introduction: Refinery equipment is constantly in operation and require regular attention both in planned and unplanned maintenance this is critical to ensure the least downtime and losses. The maintenance schedule must involve those areas were failure is most likely and other areas which can be problematic. This course is deigned for engineers, technicians and supervisors who are responsible for maintenance programs and for troubleshooting of rotating machinery including: centrifugal pumps, reciprocating compressors and steam turbines. The course provides an in depth study of maintenance and repair procedures, disassembly and assembly tolerances and clearances.
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Participants will be able to understand the common mechanical problems, failure analysis and trouble shooting techniques. They will also learn how to implement the most corrective measures to the situations they may find. Course Duration: Five Days Course Contents:



A) Centrifugal Pumps



Pump Maintenance



Day One Planning and Preparation for pump overhaul Record as found conditions Dismantling of casing Bearings removal and inspection Seals dismantling and inspection Removal of rotor, and inspection Replacement of wear rings Assembly of pump rotor and casing Installation of seals, setting Installation of bearings and clearance adjustment Final pump assembly Check for clearances and axial play Install coupling Final assembly checks and as built records



Day Two 2. Typical pump problems and troubleshooting Problem solving techniques and troubleshooting Difference in assembly dimensions and settings Common errors in assembly practice and correction Mechanical seals failure and troubleshooting
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Bearings common problems and troubleshooting B) Reciprocating Compressors



Day Three



Compressor overhauling



Planning and prepare for compressor overhauling Check parts condition before and during dismantling and record as found conditions Open frame check crank shaft, remove connecting rods Remove and replace main bearings, check axial movement and adjust Check crankshaft deflection and condition Inspect connecting rod sleeve bearings, and journals, repair / replace check clearances Check main lube oil pump Remove cylinder valves, cylinder head covers, for each stage Remove pistons and piston rods, check dimensions Check cylinders internal dimensions and inspect linear / cylinder Remove X - heads Check piston and rider rings dimensions, replace and check clearances Dismantle valves, inspect and repair / replace Dismantle packing and oil scraper, inspect parts, replace / assembly and set clearances Install packing, X – head and piston rod / assembly Check and adjust cylinder end clearances and box-up Install valves, loaders / unloaders and covers Dismantle cylinder lubricating pump, inspect and repair / replace lubricators



Day Four



Dismantle jacket cooling water pump, inspect, repair and fix back Final box – up Check filters, repair / replace elements Inspection intercoolers and after coolers system Inspection of suction and discharge snubbers Check and calibrate compressor control system Check motor gap clearance and adjust Record as built conditions
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4. Typical Compressor problems and Troubleshooting



Wear in piston and rider rings Valves common problem and trouble shooting Packing parts and failure and leaks Rod drop and run- out problems Cylinder corrosion, wear and dimensional tolerances Lubrication problems and protection Cooling water and filters common problems



C) Steam Turbine



Day Five



5. Turbine Overhaul



Planning and preparation for maintenance and overhauls Dismantle casing Remove and check bearings clearances Remove carbon packing Inspection and repair of wheel, shaft, blades and nozzles Overspeed trip device inspection, replace Install rotor and check internal clearances Bearings replace, install and check clearances Packing replace, install and adjust clearances Dismantle and check steam inlet valve and governor valve Inspection of trip valve and reinstall Check final clearances and shaft end float Governor replacement and links connection and adjustment Check and repair / replace oil pump, filters Record as found and as built conditions



Day Six



6. Common turbine problems and trouble shooting
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Carbon packing wear and leaks Governor linkage setting problems Blades and nozzles corrosion and failures Trip devices setting failure Governor valve problems and corrections



Days Seven & Eight



7. Practical sessions at workshop and site including:



Mechanical seals and assembly works Bearing assembly and clearance checks Compressor piston and rider rings Compressor valves Turbine internal clearance check Turbine packing Trip device Governor linkage



8. Open workshop discussion



Course Evaluation and Summary
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Safety Instrumentation in the Hydrocarbon Processing Industry



Course Description: The safe efficient and reliable operation of instrument systems for monitoring, controlling and protecting personnel, plant equipment and in some cases the environment, in the potentially hazardous environment of the hydrocarbon processing industry cannot be over emphasized. Many modern processing operations either continuous or batch, could not be carried out without the use of automatic systems to monitor, control, return to a safe state or shutdown the process. The required actions are normally carried out without human intervention which may involve the receipt of a supervisor’s approval before manual action is taken. The initial purchasing and subsequent maintenance costs can be un-necessarily high if instrumentation equipment is over specified for its intended operating environment.



Course Duration: Five Days Who Should Attend: Instrument Engineers, Process Engineers, under development, instrument Technicians, Operations and Maintenance personnel will benefit not only from the information presented but also from the encouraged inter personnel discussion sessions . Course Outline:



First Day: Introduction and administration arrangements Discuss the origin and nature of hydrocarbons . Outlines the meaning of instrumentation Provide / reinforced the understanding of how common instrument systems function. What are hydrocarbons What is instrumentation
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Second Day: An outline of common instrument applications and how they function Description of monitoring and control loops Selection of instrument systems pneumatic electronic or mixture. Correct and safe installation of instrument systems



Third Day: Automatic systems for detection of abnormal conditions and subsequent executive actions Hazardous areas classifications Fire and gas systems (F+G) Emergency Shutdown Systems (E.S.D.)



Fourth Day: Cause and Effect Tables Piping and Instrument Diagrams ( P+ I. D.s ) Other safety devices for the protection of personnel and equipment . Discuss the reasons why some instruments are electronic and some are pneumatic



Fifth Day:



Discuss the advantages and disadvantages of both Discuss the precautions and best practices which must be applied to ensure a safe and reliable installation Revise and Discuss subjects discussed during the seminar Course Appraisal and Summary
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Safety Passport for Process Operators Learning Objectives: One of the Elements of OSHA’s Process Safety Management is the periodic reviewing and retraining of process operators. The re-training will ensure that the operator understands the hazards associated with his job content and enhance his safety awareness. They will also understand Occupational Health and Safety precautions for work environments. Gas testing techniques, and fire fighting will also be discussed. There will be interactive discussion based around case studies and videos to highlight course details. Course Description: The course will present Safety & Health principles as well as Environmental concerns and Fire fighting. The course will describe; Accidents – accident prevention, accident causes safe working systems; Occupational Health - principles, hazards. Gas Testing - Explosivity, toxicity, oxygen deficiency; Signs and Labels; Entry into confined spaces - hazards and precautions; Risk Assessment; Accident Incident investigation; Safety with contractors; Fire - prevention, fire fighting techniques; Furnace Start-Up and Shutdown; Furnace Operation and firing techniques; Emergency Plans; Environmental Issues. Documentation: There will be a number of questionnaires presented throughout the course in order to verify that the employees have understood the training. Who should attend This course is for those Process Operators and for individuals who are involved in the operation and management of the plant as well as supporting operations who want an overview of the Safety for Process Operators. Course Duration: Five days
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Program Support: This program is supported with videos, case studies and interactive discussions to emphasize and reinforce learning in this very important subject.



Course Outline: DAY 1 Introduction to Safety, Health, Security, Environment, & Fire Fighting Departments MANAGING SAFETY - Accidents - Accident Triangles - Causes of Accidents - Accident Prevention - Cost Benefit Analysis - Accident Incident Investigation - Risk Assessment - Work Permit Systems MANAGING OCCUPATIONAL HEALTH - Chemical Hazards - body uptake, TLV etc. - Physical Hazards - Ergonomics - Blood Borne Pathogens - Psychological Hazards Risk Assessment exercise & discussion Two videos (time permitting): Healthy Back, Stress



DAY 2 ENTRY INTO CONFINED SPACES - Definition - Gas freeing - Steam, water, use and hazards of inert gas - Gas Testing. Explosivity, Toxicity, Oxygen Deficiency - Hydrogen Sulphide - Pyrophoric Iron - Safe working systems - Who should enter? Training of personnel
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- Type of Work, Examples of confined spaces - Hazards and precautions, Emergencies - H2S , Pyrophoric Iron Video: Fatal Decision SAFETY INSPECTIONS CONTRACTORS & SAFETY



DAY 3 Environmental Issues FIRE - Prevention - Fire fighting Techniques - Tank Fires - Bulk Quantities of Liquid Gas Furnace Operation Start Up Shutdown Furnace controls Burners and maintenance Efficiencies Video: Flixborough DAY 4 Emergency Plans - Internal Emergency Plans - Scope of Plans - Responsibilities and Organizational Structure - Key Components - Typical Onsite Emergency Plans in a Refinery and Initial Response - Fire; Explosion risk; Release of Vapour / Gas; Oil Spillage; Chemical spillage; Natural Disasters; Bomb threat; Terrorist attack; Plant emergency shutdowns - Key personnel and their responsibilities - Site Incident Controllers - Site Main Controllers -



External Emergency Plans Liaison with Local and Government Authorities Information to the Emergency services Emergency Services Response Police Fire Brigade
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-



Ambulance Service Health Department Epidemiological follow up Environmental Response



Video: Piper Alpha



DAY 5 Mutual Aid Emergency Control Center Training and Testing of Emergency Plans Working with the Media Working with the Public Video: Emergencies Group Discussions Course Evaluation Course Summary
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Shaft and Coupling Alignment (ROTALIBN PRUFTECHNIK EQUIP)



Course Objectives: The primary objectives of this course are to give the participants by theory and workshop practical sessions the ability and understanding of: Concepts and Principles of Shaft Alignment Types of Misalignment Results of Good Alignment Basic Steps for Shaft Alignment Forces due to Misalignment Advantages of Proper Shaft Alignment Mechanical Methods of Alignment



Course Duration: Three Days



Who Should Attend? This course is designed for new graduates and new employees with little or no previous knowledge of the PRUFTECHNIK AG Type: ALI 3.550 Ex SN: 00515 ROTALIGN equipment.



Course Outline: Introduction and concepts of laser shaft alignment Shaft Alignment Types of Misalignment Results of Good Alignment Basic Steps for Shaft Alignment
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-



Safety Pre-alignment Inspection, what to look for. Soft Feet – recognising and correcting soft feet Methods of Alignment Precise Alignment Thermal Considerations Documentation and Records Forces due to Misalignment Advantages of Proper Shaft Alignment



-



Mechanical Methods of Alignment: procedure advantages disadvantages applications graphical solutions



-



Optical Alignment Methods: Laser Alignment the Rotalign Laser Methods Alignment Accuracy Alignment Tolerances Coupling Safety Laser Alignment Video Examples, Exercises & Practical Sessions.



Group Discussions Course Review and Evaluation Course Summary
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Shell and Tube Heat Exchangers – Technology, Maintenance & Troubleshooting Course Description: Plant availability is greatly influenced by the extended and reliable performance of the process heat exchangers. Reduction of the maintenance effort and high operational efficiency and availability depends on the understanding of their operating and maintenance requirements. Correct selection and application as well as maintenance affect greatly cost optimisation, plant availability, personnel and equipment safety as well as environmental issues. The different types of heat exchangers, their applications and failure modes are carefully examined. The course concentrates on heat exchanger hardware, performance requirements, inspection, maintenance, repair, condition monitoring and reliability. Heat transfer calculations, modes of heat transfer, logarithmic mean temperature, overall heat transfer coefficients and correction factors, assessment of heat exchange efficiency are discussed and illustrated. Selection considerations, type, tube pitch, stream allocation, flow speeds are given due attention. Operational and control aspects are justified. TEMA standards which are internationally used form the basis of the seminar. TEMA nomenclature and terminology are illustrated. The ASME code and TEMA standards are observed. The different types of exchangers their advantages, disadvantages and applications are discussed. Malfunction and troubleshooting, the operating deviations, transients and upsets are examined. An overview of tube vibration includes descriptions and illustrations. Vibration forcing and avoidance mechanisms are examined. Maintenance aspects, safe and effective methods are explained and illustrated. The latest developments for enhanced performance and debottlenecking of existing heat exchangers are discussed and illustrated. Cleaning and re-tubing methods, safety considerations are well documented. Learning Objectives: The program is designed to give the participants an understanding of the topic “Heat exchangers in service, operation, control and maintenance”. Nomenclature and terminology used for shell and tube heat exchangers, how the tube side and shell side of tubular heat exchangers are constructed, how heat exchangers are structured, assembled, maintained, cleaned, enhanced and debottlenecked. It also will cover how to write and interpret specifications, some of the exchanger
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codes and standards, inspections, repair and inspection techniques and determination of failure causes. Who Should Attend: The program is aimed at personnel, who are involved with procurement, construction, installation, operation, inspection and trouble shooting, and maintenance, Five Day Course Contents: Heat Exchanger Types Introduction to Heat Exchangers Types of Exchangers Shell and Tube Heat Exchangers TEMA Standards Classes TEMA Heat Exchanger Types – Nomenclature and Designation Advantages, Disadvantages and Applications of the various types Kettle Exchangers, Vapour Space, Liquid Level. Heat Exchanger Gasket Locations Heat Exchanger Supports Expansion Joints Floating Head Types Nominal Sizes Gasketed Plate Heat Exchanger Plate and Fin Heat Exchanger Spiral Plate Heat Exchanger Internal Details Tube Bundle Details Fluid Flow Paths Tube Pass Layouts Tube Layout Pattern Segmental Baffles - Spacing - Arrangements Heat Exchanger Shell Shell –side Flow Longitudinal Sealing Strips Tube and Shell-side Fluids Helically Baffled Heat Exchangers – Construction, Advantages, Properties Rod Baffle Heat Exchanger – Construction, Advantages, Properties Tube Sheets Double Tube Sheet
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Non-metallic Linings-cost optimization, reliability, corrosion prevention. Weld Deposited Linings Hair Pin Exchangers Heat Exchanger Tubes, seamless tubes, tube sizes, welded tubes, finned tubes U-tubes, bending of tubes and U-tube bundles U-tube H.E. with Finned Tubes Fin-fan Air Coolers Heat Exchanger Operation and Performance Impingement and Erosion Protection Heat Exchanger Tube Vibrations, control of vibrations Thermal Stresses Heat Exchanger Tube Velocities, Erosion. Cavitation Damage Heat Exchanger Maintenance Heat Exchanger Maintenance -Tube Bundle Pulling, Tube expansion Tube-sheet Hole Preparation. Tools, Tube Expanders Strength of Expanded Joints, Degree of Expansion, Long tube joints. Welding of Heat Exchanger Tubes Inner Bore Welding of Tubes Explosive Welding of Tubes Heat Exchanger Tube Plugs Explosively Welded Tube Plugs When to Plug, Safety precautions Effects of Plugging Tube Cutter Manual Tube Stab Removal Tube Puller Welding details and repairs, shell patch repairs Bolt Tensioning, Bolt Tensioning Machines Heat Exchanger Cleaning Cleaning Heat Exchangers Mechanical Cleaning High Pressure Water Jetting – advantages, disadvantages, applications, safety precautions Self Cleaning Heat Exchangers Chemical Cleaning of H.Es, advantages, disadvantages, applications, precautions
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On-line Antifouling Devices – Devices for reducing fouling and increasing performance, methods, advantages, disadvantages, selection – magnetic treatment



Heat Exchanger gaskets, gasket selection, leakage problems Debottlenecking exchangers Design, Calculations, Selection Material Selection



Heat Exchanger Design Procedure, Selection H.E. Specification Sheets Thermal – Hydraulic Design Thermal Considerations, Basic Equations Overall Heat Transfer Coefficient, Typical Overall Transfer Coefficients Temperature Effectiveness Nomogram for LMTD LMTD Correction Factor Thermal Rating Examples Monitoring and Inspection Monitoring Heat Exchangers Inspection of New Heat Exchangers Inspection Methods Individual Tube Test Hydrostatic Pressure Testing Historical Records Heat Exchanger Malfuntion Heat Exchanger Distortions Heat Exchanger Overdesign, Underdesign Glossary Case Studies
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Group Exercises Group Discussions Course review Course Evaluation Course summary



‘STATIC EQUIPMENT & READING ENGINEERING DRAWINGS’ COURSE Course Objectives: On completion of the course the participants will be competent in: •



General Knowledge and Skills involved for GPIC Equipments including o Heat Exchangers o Reactors and Converters o Boilers o Piping and Piping Fittings o Reading Engineering Drawings o Overview of GPIC Equipments Case Studies



Course Duration: Six Days Course Contents:



Day One: • • • •



Introduction, why Train Objectives & Outcomes Personal Style / Learning Style / Instruments on Teaching Case Study & Group Discussions



Day Two: Methods & Techniques (continued) Occupational & Group Issues Training Design and It’s Methods Designing Types / Delivery Case Study & Group Discussions
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Day Three:



Evaluating Training, Why? Linking Training Results with Objectives Evaluating Training Results (ROI) Case Study & Group Discussions Course Review and Evaluation Course Summary



Who Should Attend: Trainers, Training specialists and those who are responsible for planning training activities.
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Steam Turbines



Course Objectives: Upon completion of the course, participants will understand: Steam turbine mechanical and thermodynamic design, operation, maintenance, inspection, upgrading life extension, repair, and trouble shooting Steam cycle development, design, operation and maintenance, and diagnostic engineering Turbine failures, their mechanisms, root causes, and engineering solutions Effects of water and steam chemistry on turbine corrosion, deposits, and efficiency The interdisciplinary nature of steam turbine design and operation



Course Outline: Turbine descriptions – reheat / condensing / pass out Auxiliaries – lubrication systems Materials and their properties Turbine failure mechanisms Thermodynamics and flow Thermodynamics of steam cycles Thermodynamic design of turbines Controls and monitoring – pressure line, cylinder efficiency Mechanical design Steam chemistry and corrosion control



Trouble shooting repair and maintenance Life extension – thermal fatigue / creep monitoring Non destructive testing (NDT) and failure analysis Case Studies Discussions Exercises Course Evaluation Course Summary
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Who Should Attend: Design engineers and technicians



Storage Tank Cleaning and Inspection Course Introduction: Bulk storage tank cleaning is part of the refinery routine and can be an immense task for the team and supervisors to tackle. Some times outside agencies can be utilized and this is extremely expensive. Oil companies are utilizing their resources to manage some of the tasks involved and some have full time teams. This operation requires detailed planning and organizing with full operating cleaning teams. The hazards involved and the health, safety and environmental issues need to be fully understood by team supervisors.



Course Objectives: On completion of the course the trainee/s will be competent in: The Cleaning Process of Oil Bulk Storage Tanks The Applicable Health, Safety and Environment Implications How To Achieve Maximum Cleaning within the Available Time The recommended methods of cleaning The Available Disposal Methods Course Duration: Five Days Course Contents: Tank farms: Bulk Storage Tanks Floating and Fixed Roof Tanks Man Power: Internal Resources, Contracting and Outsourcing Cleaning Material: Chemicals and Detergents Selection and Usage Machinery: Hydraulic Powered, Easily assembled, Crawler Mounted Entry and Exiting: Manpower and Machinery Waste Crude Sludge & Materials: Extraction, Bagging and Disposal Health and Safety and Environmental Implications Fire Monitoring: Foams and Other systems Physical Protection: Clothing and Breathing Apparatus



259



Heavy Work, Fumes, Air Quality Pumping and Air Extracted Sludge and Viscous Residue: Breaking Down and De-bonding Equipment: Crawler / Dozer Unit, Hydraulic Power, Other Support Units Transporting: Organizing and Co-ordination Dumping: Approved Site Selection and Organizing High Pressure Water Jetting Monitoring Progress



Inspections: Leakage, Tank Steel Bottoms Welds, Integrity of Steel Plates, etc. Corrosion: Checking and Inspection Leakage: Monitoring and Correction Ultrasonic Checking Practical studies Case Study and Discussions Course Evaluation and Summary



Who Should Attend: Supervisors, Engineers and Technicians responsible for the Cleaning and Inspection Process of Oil Storage Tank Cleaning.
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STORAGE TANKS INSPECTION AND MAINTENANCE COURSE Course objectives:On completion of the course the participants will have gained an understanding of the purpose of inspection of storage tanks, the causes and effects of deterioration and the procedures used for inservice and out-of-service Inspection and the various maintenance methods. Who should attend:The course is intended for Inspection and Maintenance Engineers in the oil and gas production industry responsible for the Inspection and repairs of Storage tanks Course duration:- Three days Course contents:Type of Storage Tanks • Low pressure non-refrigerated storage tanks • Refrigerated liquid gas storage tanks Purpose for Inspection Inspection Requirements and frequency • Visual Inspection • Periodic Inspection • Planned shutdown and internal inspection • Limitations on Inspection Decommissioning and cleaning • General • Tank cleaning and Gas freeing Inspection Procedures
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• General methods • Specific methods • Safety considerations Deterioration and defects in tanks • Foundation and soil settlement • Corrosion of tanks • Leaks, cracks and mechanical deterioration • Defective auxiliary Fittings • Roof drains • Roof seals • Tank buckling Internal floating covers • Anchor bolts • Heating coils • Frangible roof joints and P/V valves • Insulation



Repair Procedures • Foundations • Tank bottom plates • Tank shells • Tank roofs • Auxiliary fittings Examination and testing • Non-destructive examination methods • Leak testing Reports and records
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SURFACE FACILITIES PRODUCTION OPERATIONS FOR OPERATORS



COURSE INTRODUCTION To maximise on production the plant needs to be run effectively and efficiently and ensure the highest safety standards this is dependant on the capabilities of the Supervisors and Operations personnel and their understanding of the operations and procedures need to adhered to during the process. This course has been specifically designed to provide sound overview and principles of surface production operations for operators and senior plant / plant-shift operators. COURSE SUPPORT & METHODOLOGY The course also includes interactive discussions, case studies and exercises to increase the participants understanding and learning. Videos are included were appropriate. COURSE DURATION: Three Days



OBJECTIVES: By the end of this training, participants should have thorough understanding of the principles and operations of oil/gas production and water injection. WHO SHOULD ATTEND: This course is specifically designed for Operators, Senior Plant / Plant Shift Operators. COURSE DAILY OUTLINE: DAY ONE:
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What is pressure and temperature? Part to play in PTW system Reservoir aspects of oil & gas production, water injection Part of production operations in the whole oil & gas supply chain (well to tank) Safety aspects of operations Isolation methods and procedures Purging, draining, venting and vessel entry methods Testing for passing valves. When is acceptable, when is it not. Basic water treatment



DAY TWO: Good operating practices and bad practices to avoid practical aspects of production operations. ESD and F&G systems Control systems Valve types and principles of operation Oil separation and gas scrubbing Touch on hydrate formation and how to avoid it and clear it Corrosion aspects of oil & gas operation Pigging operations



DAY THREE: First line maintenance such as greasing valves, filter changing etc. Flare system Toxic gases (H2S, etc.) Fire water system Dew point measurement Inst. /plant Utilities (air, portable water). Case studies and exercises Group discussion Course Evaluation Course Summary
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Tank Cleaning and Inspection Course Objectives: On completion of the course the trainee/s will be competent in: The Cleaning Process of Oil Bulk Storage Tanks The Applicable Health, Safety and Environment Implications How To Achieve Maximum Cleaning within the Available Time The recommended methods of cleaning The Available Disposal Methods Course Duration: Five Days Course Contents: Tank farms: Bulk Storage Tanks Floating Roof and Other Fixed Tanks Man Power: Internal Resources, Contracting and Outsourcing Cleaning Material: Chemicals and Detergents Selection and Usage Machinery: Hydraulic Powered, Easily assembled, Crawler Mounted Entry and Exiting: Manpower and Machinery Waste Crude Sludge & Materials: Extraction, Bagging and Disposal Health and Safety and Environmental Implications Fire Monitoring: Foams and Other systems Physical Protection: Clothing and Breathing Apparatus Heavy Work, Fumes, Air Quality Pumping and Air Extracted Sludge and Viscous Residue: Breaking Down and De-bonding Equipment: Crawler / Dozer Unit, Hydraulic Power, Other Support Units Transporting: Organizing and Co-ordination Dumping: Approved Site Selection and Organizing High Pressure Water Jetting Monitoring Progress Inspections: Leakage, Tank Steel Bottoms Welds, Integrity of Steel Plates, etc. Corrosion: Checking and Inspection Leakage: Monitoring and Correction
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Ultrasonic Checking Case Study and Discussions



Who Should Attend: Supervisors, Engineers and Technicians responsible for the Cleaning and Inspection Process of Oil Bulk Storage Tank Cleaning.



Trouble Shooting and Maintenance of Rotating Equipment (Refineries) Course Description: This program is designed to assist technicians and engineers in identifying the various rotating equipment in normal service and how they would be expected to understand the correct Operations and Maintenance of the equipment. It will detail the how to conduct scheduled maintenance and how to utilize diagnostics to help during troubleshooting processes. Learning Objectives: This program will provide the skills and knowledge to identify the characteristics and normal operations of rotating equipments in general and the various maintenance methods including fault finding techniques. It will also cover the main problems associated with wear and tear and minimizing down times along with lubrication requirements. The course will specifically enable the participants to understand: The Fundamentals and Advanced concepts of Rotating equipments and the need for equipment high standards of maintenance The Normal and Abnormal reasons for breakdown of rotating equipments and the principles applied to Trouble shooting The need for correct Lubricants expected to work in Harmony with Rotating Equipments and why Lubrication Analysis can prevent breakdowns and down time associated with rotating equipments. Failure analysis techniques to investigation and analyze potential and break down problems including Root Cause Analysis of Rotating Equipments with improper installation, lubrication, maintenance and operation. Failure analysis and causes of Bearing and Mechanical Seal Failures Course Duration: Three days (recommended Two Days Practical if facilities exist for hands on training and assessments). Who Should Attend:
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Engineers and Technicians involved with maintenance programs and are responsible for day-to-day servicing and operational efficiency. Also plant supervisors, and maintenance engineers, process engineers and maintenance managers. Program Support: The course is supported with interactive discussions and uses case studies and exercises to stimulate and maximise on students interest and activities. Daily Contents: First Day: Refinery Rotating Equipment Types and Functions Pumps: Types, functions, design and operation & Operating Characteristics Positive Displacement, Centrifugal and Vertical pumps Common applications of various types of pumps Pump operations practical assessments Hydraulic Balance: Bearing types, Impellers configuration Lubrication: Oils & Greases Hydraulic Disturbance of Pumps due to casing configuration and systems Installing: Conditions, Leveling techniques, Piping systems Trouble Shooting and Fault Finding and correct procedures Pump Selection Fault Diagnosis Etc. Loss of Capacity identification Alignment: Vibration, Frequencies and Alignment problems Predictive Maintenance: Problem Identification, Scheduling Maintenance Programs, Failures and Analysis Lubrication Second Day: Preventative Maintenance: Methods, Prevention programs Mechanical Seals: Types, Selection Replacing Seals: Techniques and methods, Packed Glands, Selection, Replacement etc. Mechanical Checks: Procedures and Controlled Overhauls and Repairs: Preparing, Inspecting and Assembling Components Replacement: Broken, Defective or Worn Components Compressors: Identification and Functions Centrifugal, Axial, Reciprocating, Helical, Screw Applications, Usage and Limitations Design and Technical: Compressor rotors, Impellers, Casings, Seals Diaphragms, Nozzles, Gland Systems Balancing Bearings Alignment Techniques and Support: Dial Indicator Methods, Laser Optic Cold Alignment, On stream, Hot Alignment Verification Techniques
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Compressor Parameters: Thermodynamics, Capacity, Power, Efficiencies Selection of Centrifugal Process Compressors: Calculation methods, Characteristic Curves, Stability



Third Day: Selection of Centrifugal Process Compressors: Calculation Methods, Volumetric Efficiency, Multi-staging, Frame Loads, Characteristic Curves Trouble Shooting and Diagnostics: Failures, Defects, Design Problems Selection of Screw Compressors: Advantages and Disadvantages Predictive and Preventative Maintenance Techniques Overall Troubleshooting and maintenance techniques Maintenance skills: Development and Implementing, Manuals and Information sources Maintaining Records: Maintenance, Repairs and Decisions Failure analysis techniques to investigation and analyze potential and break down problems including Root Cause Analysis of Rotating Equipments with improper installation, lubrication, maintenance and operation. Failure analysis and causes of Bearing and Mechanical Seal Failures Case studies, Group Exercises & Discussions Course Review & Evaluation Course Summary
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Understanding the Commercial, Economic and Trading Aspects Of Oil Refining



Course Description: The refining business is experiencing one of the most interesting and challenging times in history. Refining margins in the USA and Europe are insufficient to justify major investment and even margins in the Far East have fallen to unsatisfactory levels. This is against a background in which fuel oil demand is falling as a percentage of the product barrel and many refiners are being obliged to reduce atmospheric pollution and to produce higher quality products. At the same time, refining utilisation is increasing in most areas of the world and in the USA and N.W.E is at or above 90%- a level which refiners would normally expect to achieve adequate margins. There remains, however, an enormous overhang of capacity in the Former Soviet Union and the impact on global refining profitability of the downturn in many of the South East Asian economise is uncertain. In such an environment, it is essential that refiners achieve the maximum possible margin from their plant. The efforts of everyone associated with refining should be geared towards profit performance. It is important that today’s refiners understand the economic and commercial aspects of the business, including knowledge of crude/product trading and margin management. At the same time traders are increasingly aware of the need to understand the refining process in order to optimise trading opportunities. Learning Objectives: Understanding the Commercial, Economic and Trading Aspects of Oil Refining is a highly intensive residential training course. It provides participants with an in-depth knowledge of the refining business and explains how trading/hedging activities can improve refiners’ margins and reduce risk in a volatile market. The evolution and future development of the industry will be discussed and the functions, product yields and interactions of the main refinery process will be explained. The coverage of the commercial and crude/product quality aspects of refining will bridge the traditional roles of refiners and traders and will help improve the understanding and job performance of both groups. By the end of the course, delegates will have acquired a good understanding of commercial
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refining and will be able to actively assist in the activity of optimising refinery margins in both the long-term and the short-term.



Delegates will learn about: Refinery configurations and the functions of the main process Refinery margins: definition, evolution, regional variation and constitute factors Refinery economics and how refinery profitability and performance are assessed Refined products: blending, applications, key qualities and quality trends Crude and product trading: wet, futures, and forward markets How hedging activities can safeguard the refining margin in a volatile market The trading of refinery components and feedstock The problems of refining in an environmentally-conscious world



Who Should Attend: Anyone, inside or outside the oil industry, concerned about the profitability of the refining industry and its future Energy managers wanting to understand the processes, economics and operations of a refinery and its interface with the trading function Traders who need to enhance their understanding of the refining process to improve trading performance Governmental and other regulatory agencies needing an overall understanding of the strategic importance of the refining industry Executives who wish to understand the commercial elements of refining and how effective trading can improve refinery profitability Management consultants wanting to improve and extend their understanding of this important industry



Daily Course Contents:



First Day:
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Refining Supply and Demand Issues Evolution and structure Refinery location, capacity and utilization



Supply and demand of refined products Shape of the product barrel Crude Selection Nature and types of crude oil Crude assay GPW and pecking order Influence on product made Crude transportation Base and marginal crudes Refined products, Processes and Configurations Main products, applications and qualities Product testing and quality control Quality trends and developments Basic refinery configurations Main processes and their economics Oil Markets and Pricing
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Evolution and structure of the markets



Price development and volatility Pricing mechanisms



The concept of pricing exposure



Second Day: Hedging Instruments and Simple Hedging Techniques Hedging instruments and markets Future vocabulary and contracts Basic risk, flat price and relative price risk Producer, refiner and consumer perspective Refining margins and yields Yield variation with refinery configuration and crude quality Base load operation and marginal economics Operating modes and their economics Refinery configuration margins The marginal refiner Trading/Refining Simulation Absolute and relative price risks Hedging price risk
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Hedging strategy Introduction to margin management SWAPS, Options and Technical Analysis Introduction to terminology Examples of SWAPS and options Comparisons of futures and options Basic principles of technical analysis



Third Day: Refinery Upgrading Process Cat cracking or hydrocracking? Costs, yields, qualities and economics Upgrading the bottom of the barrel Processes, costs, yields and qualities Trading/Refining Simulations Further development of margin hedging Feedback from teams The Mogas and Middle Distillate Pools Processes and product yields Component qualities Blending and quality control Feedstock and component trading Environmental issues



273



Arbitrage The Fuel Oil Pool Residual streams Fuel quality and diluents Blending and quality control Feedstock, trading, pricing and risk management



Fourth Day: Management Issues Review of trading simulation The major economic risks Why manage the margin? Which margin management strategy? Margin swaps Shutdowns and special opportunities Investment – locking in the economic benefits Refinery Performance Refining costs and their control Margin capture and it’s key element Refinery profitability Performance benchmarking
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Margin evolution and trends Refinery rationalization Physical and Paper Trading Technical and fundamental analysis Basic trading skills Brent froward and future markets Comparison of physical and paper trading Fifth Day:



Course Speaker: Mr. George Papantoniou: George studied at University of London and has a BSc. Eng (Hons) in Mechanical Engineering he also completed his studies at the University of Birmingham specializing in Thermodynamics and achieving an MSc. His thirty years of practicle and academic experience includes study work on Nuclear Power Group projects in the UK.Practical training to satisfy the professional practical training requirements of the Institution of Mechanical Engineers. (Workshop practices, foundry, welding shops, design, development, research, site erection (Dungeness Nuclear Power Station), Management with part time study at UMIST. His main work includes the Cyprus Petroleum Refinery (CPRL) erection and commissioningals as a Mechanical Engineer at CPRL responsible for plant Maintenance, plant modification and erection. Refinery Advising Engineer responsible for contracts, estimates, design, planning etc. Senior Advising Engineer responsible for contracts, estimates, design, planning, long term maintenance problems and trouble-shooting. Engineering Manager responsible for all the engineering functions, member of the CPRL Management team and Project Manager- responsible for the refinery
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Valve Technology & Maintenance



Course Description & Learning Objectives: Valves usually appear to be simple in form and operation, such as those of manual On-Off Valve, Check Valve, or the Fixed Valve type such as an Orifice, Blind etc. You will discover that even these components are frequently installed improperly throughout the industry. You will learn how components such as Safety and Relief Valves can become highly complicated and dangerous. The consequences of not understanding their basic design will be shown. Many Control Valves and Regulators are so complex that they are complete systems within themselves. Trouble shooting and resolving problems associated with them can challenge the best engineer or technician. This seminar is designed to include the Valve Selection & Specification, Valve Maintenance and Valve Design & Application Theory. it will include how to select, specify, maintain and repair these many different types of valves. This Five Day course is primarily for those who are new to the field, but it will also serve as a refresher course for those who have many years experience. Also the instructor will show a number of products that use the latest techniques in modern valve technology.



Who Should Attend: This seminar is intended for new Graduates involved in Valve Technology for Selection Maintenance, Inspections. It is also designed for those who are involved and need to understand the purchasing specifications required for Valve functions and what is available with the design manufacturing principles that dictates faster delivery of a safer quality and more durable product.
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Course Support: This course is supported with interactive groups and considerable emphasis placed on Maintenance by end of day theory and discussions including case studies. It will also include excellent images of Valves presented in computerized format to help students understand the specifications and types of Valves in service.



Course Outline: Day One:



Introduction to the Types and Functions of Valves Globe Valves, Ball Valves, Gate, B/F Water & Plug Valves Valve Selection for the Specific Functions, Operations and Processes involved including: • • •



Selecting & Specifying the Valve Trim Selecting & Specifying the Valve Body Selecting & Specifying the Valve Bonnet



Energy conservation as part of your specifications Specification for Control Valves & Regulators



Specifications for Off - On Service, or is it On - Off? Simplified Valve Sizing for checking your requirements and Specification Valve selection & Specifications for Special Process applications & why they are special End of Day Review
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Day Two: Valve Material: • •



Specification & Standards Selection Body, Trim, Stem and Packing Materials



Identification of Valve Body Parts and Internal Functions Workshop Overhauls Inspections: • • • •



Maintenance and Testing Condition Causes of Corrosion Removal of Valve Internals, Trim Machining & Grinding In



How to specify for (leakage) emissions and ANSI B16.104/ 1976 or ISO End of Day Review



Day Three: Understanding Cavitation and Flashing Damage, How it limits flow capacity and How to Reduce Noise, Flashing and Damage Flow Characteristics Noise and Water Hammering Safety Aspects and Noise Abatement Testing & Verification of New and Repaired Valves Understanding the Basic types of Non - Destructive Testing Understanding what Sever Service is and the role it plays on Valve selection specification End of Day Review



Day Four: Valve Packing, Seats & Seals
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Repair and Replacement of Worn Parts/Valve Packing Valve Actuators Control and Testing Methods and how they affect your Selection & Specifications Pressure and Temperature Regulators Steam Traps and Strainers Selection: Further Considerations: • • • • •



How to Specify Materials for Pressure & Temperature How to Select & Specify Valves for Noise Abatement How to Select & Specify Valves for Reducing Valve Failure How to select Valves for Maintenance and Repairs How the Valve you select today can cost your company millions tomorrow.



End of Day Review



Day Five: How specifications can Limit Valve Failures, Bogus Valves & Fasteners Valve Symbols and Schematics: Reading and Understanding Valve Inspection, Lubrication and Precautions Case Studies and Discussions Review of All Aspects Course Summary and Evaluation
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Valve Technology



Course Description & Learning Objectives: Valves usually appear to be simple in form and operation, such as those of manual On-Off Valve, Check Valve, or the Fixed Valve type such as an Orifice, Blind etc. You will discover that even these components are frequently installed improperly throughout the industry. You will learn how components such as Safety and Relief Valves can become highly complicated and dangerous. The consequences of not understanding their basic design will be shown. Many Control Valves and Regulators are so complex that they are complete systems within themselves. Trouble shooting and resolving problems associated with them can challenge the best engineer or technician. This seminar is designed to include the Valve Selection & Specification, Valve Maintenance and Valve Design & Application Theory. it will include how to select, specify, maintain and repair these many different types of valves.



Who Should Attend: This seminar is intended for those involved in Valve Technology for Selection Maintenance, Inspections. It is also designed for those who are involved and need to understand the purchasing specifications required for Valve functions and what is available with the design manufacturing principles that dictates faster delivery of a safer quality and more durable product.
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Course Support: This course is supported with interactive groups and considerable emphasis placed on Maintenance by end of day theory and discussions including case studies. It will also include excellent images of Valves presented in computerized format to help students understand the specifications and types of Valves in service.



Course Outline: Day One:



Introduction to the Types and Functions of Valves Globe Valves, Ball Valves, Gate, B/F Water & Plug Valves Valve Selection for the Specific Functions, Operations and Processes involved including: • • •



Selecting & Specifying the Valve Trim Selecting & Specifying the Valve Body Selecting & Specifying the Valve Bonnet



Energy conservation as part of your specifications Specification for Control Valves & Regulators



Specifications for Off - On Service, or is it On - Off? Simplified Valve Sizing for checking your requirements and Specification Valve selection & Specifications for Special Process applications & why they are special



281



End of Day Review Day Two: Valve Material: • •



Specification & Standards Selection Body, Trim, Stem and Packing Materials



Identification of Valve Body Parts and Internal Functions Workshop Overhauls Inspections: • • • •



Maintenance and Testing Condition Causes of Corrosion Removal of Valve Internals, Trim Machining & Grinding In



How to specify for (leakage) emissions and ANSI B16.104/ 1976 or ISO End of Day Review



Day Three: Understanding Cavitation and Flashing Damage, How it limits flow capacity and How to Reduce Noise, Flashing and Damage Flow Characteristics Noise and Water Hammering Safety Aspects and Noise Abatement Testing & Verification of New and Repaired Valves Understanding the Basic types of Non - Destructive Testing Understanding what Sever Service is and the role it plays on Valve selection specification End of Day Review



Day Four:
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• • • • •



Valve Packing, Seats & Seals Repair and Replacement of Worn Parts/Valve Packing Valve Actuators Control and Testing Methods and how they affect your Selection & Specifications Pressure and Temperature Regulators Steam Traps and Strainers Selection: Further Considerations: How to Specify Materials for Pressure & Temperature How to Select & Specify Valves for Noise Abatement How to Select & Specify Valves for Reducing Valve Failure How to select Valves for Maintenance and Repairs How the Valve you select today can cost your company millions tomorrow. End of Day Review



Day Five: How specifications can Limit Valve Failures, Bogus Valves & Fasteners Valve Symbols and Schematics: Reading and Understanding Valve Inspection, Lubrication and Precautions Case Studies and Discussions Review of All Aspects Course Summary and Evaluation
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Valve Selection & Specification Course Objectives: On completion of this course the participants will be competent in: The wide variety of valves in service, their distinct characteristics and the operating functions How valves function and are part of the wider system of flow control which is vital to operations The specifics required in selection and The inspection and maintenance involved and effects of fluids on the wear and tear of the valve systems The trouble shooting and fault finding techniques available Course Duration: Five Days Valve Courses For:



Oil & Gas Production Water Services Pneumatics
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Petro-Chemical Oil Refineries Hydraulics Power Industry Processing Plants Course Outline: What is a valve? Selection based on Marketing and Economics How valve string affects the way valves are specified Energy conservation as part of your specifications How to specify for (leakage) emissions Specifications for Off-On Service, or is it On-Off? Specification for Control Valves & Regulators Simplified Valve sizing for checking your requirements and specification Valve selection & specifications for special process applications & why they are special Valve material specification & standards Testing & verification of New and Repaired Valves Understanding the Basic types of Nondestructive Testing



Understanding what Sever Service is and the role it plays on Valve selection specification Why Regulators are hard to select & specify Selecting & specifying the Valve Trim Selecting & specifying the Valve Body Selecting & specifying the Valve Bonnet Understanding Cavitation and Flashing Damage and how it limits flow capacity How to specify materials for Pressure & Temperature How to select & specify Valves for Noise Abatement How to select & specify Valves for reducing Valve Failure How the Valve you select today can cost your company millions tomorrow How to select Valves for maintenance and repairs What five basic questions must be asked when selecting & specifying Valves How understanding Valve Theory helps you to select the best Valve for the application Valve Packing, Seats & Seals Valve Actuators and how they affect your selection & specifications How specifications can limit Valve Failures, Bogus Valves & Fasteners



Who Should Attend: The course is intended for the new Valve Designer, Maintenance Engineer,
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Application Engineer, Inspection Engineer, Electronics Engineer, Control System & Instrumentation Engineer, Production Engineer, Well-Head & Drilling Engineers. User, Distributor, Sales Engineers or buyer of this equipment will also benefit by understanding much of the design manufacturing principles that dictates faster delivery of a safer quality product.



Valves (Basic)



Course Objectives: On completion of this course the trainee/s will be competent in: Understanding of the correct type and size of valve and operations for specific functions The causes of valve failure, troubleshooting analysis and problem solving. Maintenance systems applicable to the valves employed. Course Duration: Four Days Course Contents: Introduction to Major Valve Types, Symbols and Standards Valve Functions, Characteristics and Fields of Use Types of Valves in Service Main Valve Elements and Materials Design Factors and Sizing of Valves
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Causes of Erosion/Corrosion of Valve Elements Flow Characteristics/Noise and Water Hammering Cavitation and Effects Body Stem Materials and Dimensions Valve Packing and Piping Connections Pressure and Temperature Regulators Steam Traps and Strainers Valve Actuators, Control and Test Methods Valve Inspection, Lubrication and Precautions Repair and Replacement of Worn Parts/Valve Packing Safety Aspects and Noise Abatement Case studies, discussions based on scenarios



Who Should Attend Engineers and technicians who are responsible for valves in production, processing or plant situations



Valves in Service



Course Description & Learning Objectives: Valves usually appear to be simple in form and operation, such as those of manual On-Off Valve, Check Valve, or the Fixed Valve type such as an Orifice, Blind etc. You will discover that even these components are frequently installed improperly throughout the industry. You will learn how components such as Safety and Relief Valves can become highly complicated and dangerous. The consequences of not understanding their basic design will be shown. Many Control Valves and Regulators are so complex that they are complete systems within themselves. Trouble shooting and resolving problems associated with them can challenge the best engineer or technician.
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This seminar is designed to include the Valve Selection & Specification, Valve Maintenance and Valve Design & Application Theory. it will include how to select, specify, maintain and repair these many different types of valves.



Who Should Attend: This seminar is intended for those involved in Valve Technology for Selection Maintenance, Inspections. It is also designed for those who are involved and need to understand the purchasing specifications required for Valve functions and what is available with the design manufacturing principles that dictates faster delivery of a safer quality and more durable product. Course Duration: Five Days Course Support: This course is supported with interactive groups and considerable emphasis placed on Maintenance by end of day theory and discussions including case studies. It will also include excellent images of Valves presented in computerized format to help students understand the specifications and types of Valves in service.



Course Outline: Day One:



Introduction to the Types and Functions of Valves Globe Valves, Ball Valves, Gate, B/F Water & Plug Valves Valve Selection for the Specific Functions, Operations and Processes involved including: • • •



Selecting & Specifying the Valve Trim Selecting & Specifying the Valve Body Selecting & Specifying the Valve Bonnet



Energy conservation as part of your specifications Specification for Control Valves & Regulators
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Specifications for Off - On Service, or is it On - Off? Simplified Valve Sizing for checking your requirements and Specification Valve selection & Specifications for Special Process applications & why they are special End of Day Review Day Two: Valve Material: • •



Specification & Standards Selection Body, Trim, Stem and Packing Materials



Identification of Valve Body Parts and Internal Functions Workshop Overhauls Inspections: • • • •



Maintenance and Testing Condition Causes of Corrosion Removal of Valve Internals, Trim Machining & Grinding In



How to specify for (leakage) emissions and ANSI B16.104/ 1976 or ISO End of Day Review



Day Three: Understanding Cavitation and Flashing Damage, How it limits flow capacity and How to Reduce Noise, Flashing and Damage Flow Characteristics Noise and Water Hammering Safety Aspects and Noise Abatement Testing & Verification of New and Repaired Valves Understanding the Basic types of Non - Destructive Testing 289



Understanding what Sever Service is and the role it plays on Valve selection specification End of Day Review



Day Four: Valve Packing, Seats & Seals Repair and Replacement of Worn Parts/Valve Packing Valve Actuators Control and Testing Methods and how they affect your Selection & Specifications Pressure and Temperature Regulators Steam Traps and Strainers Selection: Further Considerations: • • • • •



How to Specify Materials for Pressure & Temperature How to Select & Specify Valves for Noise Abatement How to Select & Specify Valves for Reducing Valve Failure How to select Valves for Maintenance and Repairs How the Valve you select today can cost your company millions tomorrow.



End of Day Review



Day Five: How specifications can Limit Valve Failures, Bogus Valves & Fasteners Valve Symbols and Schematics: Reading and Understanding Valve Inspection, Lubrication and Precautions Case Studies and Discussions Review of All Aspects
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Course Summary and Evaluation



Valves Maintenance & Testing



Course Description & Learning Objectives: Valves usually appear to be simple in form and operation, such as those of manual On-Off Valve, Check Valve, or the Fixed Valve type such as an Orifice, Blind etc. You will discover that even these components are frequently installed improperly throughout the industry. You will learn how components such as Safety and Relief Valves can become highly complicated and dangerous. The consequences of not understanding their basic design will be shown. Many Control Valves and Regulators are so complex that they are complete systems within themselves. Trouble Shooting, Testing and Resolving problems associated with them can challenge the best engineer or technician.
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This seminar is designed to include the Valve Selection & Specification, Valve Maintenance, Testing and Valve Design & Application Theory. it will include how to select, specify, maintain and repair these many different types of valves. This Five Day course is primarily for those who are new to the field, but it will also serve as a refresher course for those who have many years experience. Also the instructor will show a number of products that use the latest techniques in modern valve technology.



Who Should Attend: This seminar is intended for new Graduates involved in Valve Technology for Selection Maintenance and Inspections. It is also designed for those who are involved and need to understand the purchasing specifications required for Valve functions and what is available with the design manufacturing principles that dictates faster delivery of a safer quality and more durable product.



Course Support: This course is supported with interactive groups and considerable emphasis placed on Maintenance by end of day theory and discussions including case studies. It will also include excellent images of Valves presented in computerized format to help students understand the specifications and types of Valves in service.



Course Outline: Day One:



Introduction to the Types and Functions of Valves Globe Valves, Ball Valves, Gate, B/F Water & Plug Valves Valve Selection for the Specific Functions, Operations and Processes involved including: • • •



Selecting & Specifying the Valve Trim Selecting & Specifying the Valve Body Selecting & Specifying the Valve Bonnet
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Energy conservation as part of your specifications Specification for Control Valves & Regulators



Specifications for Off - On Service, or is it On - Off? Simplified Valve Sizing for checking your requirements and Specification Valve selection & Specifications for Special Process applications & why they are special End of Day Review Day Two: Valve Material: • •



Specification & Standards Selection Body, Trim, Stem and Packing Materials



Identification of Valve Body Parts and Internal Functions Workshop Overhauls Inspections: • • • •



Maintenance and Testing Condition Causes of Corrosion Removal of Valve Internals, Trim Machining & Grinding In



How to specify for (leakage) emissions and ANSI B16.104/ 1976 or ISO End of Day Review



Day Three: Understanding Cavitation and Flashing Damage, How it limits flow capacity and How to Reduce Noise, Flashing and Damage Flow Characteristics Noise and Water Hammering Safety Aspects and Noise Abatement 293



Testing & Verification of New and Repaired Valves Understanding the Basic types of Non - Destructive Testing Understanding what Sever Service is and the role it plays on Valve selection specification End of Day Review



Day Four:



• • • •



Valve Packing, Seats & Seals Repair and Replacement of Worn Parts/Valve Packing Valve Actuators Control and Testing Methods and how they affect your Selection & Specifications Pressure and Temperature Regulators Steam Traps and Strainers Selection: Further Considerations: How to Specify Materials for Pressure & Temperature How to Select & Specify Valves for Noise Abatement How to Select & Specify Valves for Reducing Valve Failure How to select Valves for Maintenance and Repairs • How the Valve you select today can cost your company millions tomorrow. End of Day Review



Day Five: How specifications can Limit Valve Failures, Bogus Valves & Fasteners Valve Symbols and Schematics: Reading and Understanding Valve Inspection, Lubrication and Precautions Case Studies and Discussions Review of All Aspects Course Summary and Evaluation
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