COURSE PROFILE

	Course Title:

FRP Boat Technology
	Originator: MCA
Provider: TBA


	Duration of the programme: (Hours)
4 days delivered across 5 days – Day 1 lunchtime start and Day 5 lunchtime finish
	Entry Requirements:

No specific prior learning required.

	Profile date:     Revised:
August 2015
	Applicability: (Role, initial or continuation training, discipline)

Mandatory for all Surveyors MS1 & MS2




	Course Aims: (Applicable technical competencies and level for each)
On completion of the course the student will have achieved competency level 2 in the understanding of FRP small boat construction.  That is he/she will have a good grasp of the fundamentals and will be able to apply this to MCA survey situations including the survey and inspection of FRP vessels under construction, in service and during repair. (This represents the minimum level for a trained MCA surveyor, who can work independently but needs to refer to others when encountering unusual situations.)


	Course Objectives: By the end of this course delegates will be able to:
·  Assess the Health and Safety risks in a work situation in respect of FRP materials, and the control measures in place;
· Identify unacceptable shortcomings in Workshop Practices which could adversely affect the quality of the FRP work;
· Discuss knowledgeably the materials most commonly used in constructing FRP boats and their specific uses; 
· Appreciate the mechanical properties of FRP structures;
· Understand the most widely used techniques in the manufacture and repair of FRP boats;

· Understand the ways in which FRP boat structures can fail;

· Identify good and bad detail design;

· Use (at an introductory level) Lloyd’s Special Service Craft and SFIA’s Construction Standards for New Fishing Vessels Less than 15m Length Overall in the determination of acceptable hull scantlings; 
· Appreciate the methods used in fitting out a FRP hull;
· Specify appropriate preventative maintenance measures for FRP hulls;
· Know where to find further written guidance on the design, survey and repair of FRP composites.



	Module
	Main content / Title
	Objectives / Learning Outcomes

	1.1
	CONSTRUCTION MATERIALS

	What is a FRP laminate?   A brief introduction to the development of fibre reinforced plastics and the chemical make-up of the materials used. An overview of the curing process.  

	1.2
	
	Health and Safety, COSHH,  and general good workshop practices - materials storage, cleanliness, quality control, environmental control, etc.

	1.3
	
	The usage and characteristics of resins, catalysts and accelerators; pigments; gels; fillers; and fire retardants / inhibitors.

	1.4
	
	Types of fibre reinforcements and their application.  

	1.5
	
	Required characteristics of core materials for sandwich construction.

	1.6
	
	A review of materials for different applications, e.g. fire resistance, moisture resistance, high strength, low weight, low cost, etc. 

	1.7
	
	Typical mechanical properties of FRP laminates, strength tests. 

	1.8
	
	Refer to the relevant sections of Lloyd’s Special Service Craft and SFIA’s Construction Standards for New Fishing Vessels Less than 15m Length Overall in respect of the items covered in this section.

	2.1
	CONSTRUCTION

Construction Methods
	The use of different types of moulds and the various techniques used to build up structures of different shapes and sizes.  Overlaps between plys.

	2.2
	
	A review of the common types of construction outlining the factors to be considered in which type is selected for a specific application.

	2.3
	
	The bonding of bulkheads, engine mountings etc. into the hull and the introduction of other materials during construction 

	2.4
	
	Local reinforcement.  Avoiding hard spots.  

	2.5
	
	Fastenings other than bonding.

	2.6
	
	Construction of integral tanks.

	2.7
	
	Fitting through hull penetrations including rudder posts, propeller stern tubes, and seacocks.

	2.8
	
	Securing heavily loaded deck fittings such as mooring cleats.

	2.9
	
	Insulation of hot exhaust lines.

	3.0
	
	Refer to the relevant sections of Lloyd’s Special Service Craft and SFIA’s Construction Standards for New Fishing Vessels Less than 15m Length Overall in respect of the items covered in this section.

	3.1
	Design Considerations


	Main differences with respect to steel construction.

	
	
	Rigidity versus flexibility, advantages and disadvantages of each.

	3.2
	
	Factors to consider in design. 

	3.3
	
	Thickness required for different applications. 

	3.4
	
	Stiffening and framing requirements.

	3.5
	
	Example application of Lloyd’s Special Service Craft Rules in the determination of basic shell thicknesses and stiffener properties for a 20m mono-hull, displacement passenger boat. With illustrative hull lay-up.

	3.6
	
	Example application of SFIA’s Construction Standards for New Fishing Vessels Less than 15m Length Overall in the determination of basic shell thicknesses and stiffener properties for a 12m. With illustrative hull lay-up.

	3.7
	
	An overview of structural fire protection of FRP structures (with reference to MSIS 4, and MGN 407). 

	4.1
	SURVEY AND INSPECTION 

During Construction
	Standards to expect in workshops refer back to module 1.2 in summary.

	4.2
	
	Tools and materials used in production.

	4.3
	
	Methods of examination of completed and partly completed hulls – curing and Barcol hardness; test samples for verifying mechanical properties; ISO standards.

	4.4
	
	The limitations inherent in visual checks.

	4.5
	
	Refer to the relevant sections of Lloyd’s Special Service Craft and SFIA’s Construction Standards for New Fishing Vessels Less than 15m Length Overall in respect of the items covered in this section.

	4.6
	
	Examples of bad practice.

	4.7
	
	Errors in fabrication.

	5.1
	Typical Faults
	Description and identification of visible faults.

	5.2
	
	Laminate defects and surface flaws and reasons for their occurrence.

	5.3
	
	Poor detail design.

	6.1
	Vessels in Service
	Areas to which particular attention should be paid.

	6.2
	
	Typical faults to look for.

	7.1
	MAINTENANCE AND REPAIR


	Seriousness of defects with respect to intended use.

	7.2
	
	Identification of minor versus major faults.

	7.3
	
	Methods involved in minor repairs.

	7.4
	
	The repair of major damage.

	7.5
	
	Acceptable temporary repairs.

	7.5
	
	Bad practice.

	7.6
	
	Maintenance of FRP vessels – good and bad practice.

	8.1
	Notable failures 
	Review of notable accidents to FRP vessels covering structural failures, flooding, or fires.  MAIB is one possible source of information e.g. Wilkins Micawber (fire 1997), Random Harvest (flooding 1999), and ECC TOPAZ (fire 2014). Focus of causes and lessons learnt.

	9.1
	Guides and references
	A list of authoritative references covering the design, survey and repair of FRP vessels.


Add modules as required
