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Purpose of this specification

This specification sets out:
e the objectives of the qualifications

e any other qualifications that a learner must have completed before taking these
qualifications

e any prior knowledge, skills or understanding which the learner is required to
have before taking these qualifications

e the combination of units that a learner must have completed before the
qualifications will be awarded and any pathways

e any other requirements that a learner must have satisfied before they will be
assessed or before the qualifications will be awarded

e the knowledge, skills and understanding that will be assessed as part of the
qualifications

e the method of any assessment and any associated requirements relating to it

e the criteria against which a learner’s level of attainment will be measured
(such as assessment criteria)

e assessment requirements and/or evidence requirements required as specified
by the relevant Sector Skills Council/Standards Setting Body

e assessment requirements/strategy as published by the relevant Sector Skills
Council/Standards Setting Body

e the Apprenticeship Framework in which the qualifications are included, where
appropriate.
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Introducing Pearson Edexcel
NVQ/Competence-based qualifications

What are NVQ/Competence-based qualifications?

National Vocational Qualifications (NVQs) or Competence-based qualifications
reflect the skills and knowledge needed to do a job effectively. They are work-
based qualifications that give learners the opportunity to demonstrate their
competence in the area of work or job role to which the qualification relates.

NVQs/Competence-based qualifications are outcomes-based with no fixed learning
programme, allowing flexibility in their delivery to meet the individual learner’s
needs. The qualifications are based on the National Occupational Standards (NOS)
for the sector, which define what employees, or potential employees, must be able
to do and know, and how well they should undertake work tasks and work roles.

Most NVQ/Competence-based qualifications form the competence component of
Apprenticeship Frameworks. They are suitable for those in employment or those
who are studying at college and have a part-time job or access to a substantial
work placement.

Most learners will work towards their qualification in the workplace or in settings
that replicate the working environment as specified in the assessment
requirements/strategy for the sector. Colleges, training centres and/or employers
can offer these qualifications provided they have access to appropriate physical and
human resources.

There are three sizes of NVQ/Competence-based qualification in the QCF:
e Award (1 to 12 credits)

e Certificate (13 to 36 credits)

e Diploma (37 credits and above).

Every unit and qualification in the QCF has a credit value.

The credit value of a unit specifies the number of credits that will be awarded to a
learner who has met the learning outcomes of the unit.

The credit value of a unit is based on:
e one credit for those learning outcomes achievable in 10 hours of learning

e |earning time — defined as the time taken by learners at the level of the unit, on
average, to complete the learning outcomes of the unit to the standard
determined by the assessment criteria.
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Qualification summary and key information

Qualification title

Pearson Edexcel Level 3 NVQ Diploma in

Marine Engineering (QCF)

QCF Qualification Number (QN)

501/1526/1

Qualification framework

Quallifications and Credit Framework (QCF)

Regulation start date

01/11/2010

Operational start date 01/11/2010
Approved age ranges 16-18
19+

Please note that sector-specific requirements
or regulations may prevent learners of a
particular age from embarking on this
qualification. Please refer to the assessment
requirements/strategy.

Credit value for qualification

115

This is achieved through Pathway 12 — Marine
Welding

Credit value for Structural
Steelwork pathway

179

Assessment

Portfolio of Evidence (internal assessment)

Guided learning hours for
qualification

301-918

Guided learning hours for
Structural Steelwork pathway

505-834

Grading information

The qualification and units are graded
pass/fail.

Entry requirements

No prior knowledge, understanding, skills or
qualifications are required before learners
register for this qualification. However,
centres must follow the Edexcel Access and
Recruitment policy (see Section 9, Access and
Recruitment)

Centres must also follow the Pearson Access
and Recruitment policy (see Section 9, Access
and Recruitment)

Funding

For details on funding availability, please
check the Learning Aim Reference Service
(LARS), which replaces the Learning Aim
Reference Application (LARA).
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Qualification title

Pearson Edexcel Level 3 NVQ Extended

Diploma in Marine Engineering (QCF)

QCF Qualification Number (QN)

601/2542/1

Qualification framework

Qualifications and Credit Framework (QCF)

Regulation start date 17/01/2014
Operational start date 01/02/2014
Approved age ranges 16-18

19+

Please note that sector-specific requirements
or regulations may prevent learners of a
particular age from embarking on this
qualification. Please refer to the assessment
requirements/strategy.

Credit value for qualification

142

This is achieved through Pathway 12 — Marine
Welding

Credit value for Structural
Steelwork pathway

206

Assessment

Portfolio of Evidence (internal assessment)

Guided learning hours for
qualification

424-1104

Guided learning hours for
Structural Steelwork pathway

628-1083

Grading information

The qualification and units are graded
pass/fail.

Entry requirements

No prior knowledge, understanding, skills or
qualifications are required before learners
register for this qualification. However,
centres must follow the Edexcel Access and
Recruitment policy (see Section 9, Access and
Recruitment)

Centres must also follow the Pearson Access
and Recruitment policy (see Section 9, Access
and Recruitment)

Funding For details on funding availability, please
check the Learning Aim Reference Service
(LARS), which replaces the Learning Aim
Reference Application (LARA).
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QCF Qualification Number and qualification title

Centres will need to use the QCF Qualification Number (QN) when they seek public
funding for their learners. As well as a QN, each unit within a qualification has a
QCF unit reference number (URN).

The qualification title, unit titles and QN will appear on each learner’s final
certificate. Centres should tell learners this when recruiting them and registering
them with Pearson. There is more information about certification in our UK
Information Manual, available on our website: www.edexcel.com

Qualification objectives

The Pearson Edexcel Level 3 NVQ Diploma in Marine Engineering — Structural
Steelwork (QCF) and the Pearson Edexcel Level 3 NVQ Extended Diploma in Marine
Engineering — Structural Steelwork (QCF) are for learners who work in, or who
want to work in the engineering sector.

They give learners the opportunity to demonstrate occupational competence in the
workplace to a level required in the engineering industry, have existing skills
recognised and achieve a nationally-recognised Level 3 qualification.

Relationship with previous qualifications

The Pearson Edexcel Level 3 NVQ Extended Diploma in Marine Engineering (QCF) is
a direct replacement for the Pearson Edexcel Level 3 NVQ Extended Diploma in
Marine Engineering (QCF), which has expired.

Apprenticeships

SEMTA, the Sector Skills Council for Engineering, includes the Pearson Edexcel
Level 3 NVQ Diploma in Marine Engineering (QCF) as the competence component
for the Advanced Apprenticeship in Engineering Manufacture (Craft and Technician)
Marine (Yacht and Boat Building, Maintenance and Repair) Pathway

SEMTA includes the Pearson Edexcel Level 3 NVQ Extended Diploma in Marine
Engineering (QCF) as the competence component for the Advanced Apprenticeship
in Engineering Manufacture (Craft and Technician) Marine (Ship building,
Maintenance and Repair) Pathway.

Progression opportunities through Pearson qualifications

Learners who have achieved the Pearson Edexcel Level 3 NVQ Diploma in Marine
Engineering — Structural Steelwork (QCF) and the Pearson Edexcel Level 3 NVQ
Extended Diploma in Marine Engineering — Structural Steelwork (QCF) can progress
across the level and size of the engineering competence and knowledge
qualifications and into other occupational areas such as team leading and
management.

Pearson Edexcel Level 3 NVQ Diploma in Marine Engineering — Structural Steelwork (QCF) and 5
Pearson Edexcel Level 3 NVQ Extended Diploma in Marine Engineering — Structural Steelwork (QCF) —
Specification — Issue 1 — March 2014 © Pearson Education Limited 2014



Industry support and recognition

These qualifications are supported by SEMTA.

Relationship with National Occupational Standards

These qualifications are based on the National Occupational Standards (NOS) in
Engineering Toolmaking, which were set and designed by SEMTA.
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Qualification structures

Pearson Edexcel Level 3 NVQ Diploma in Marine Engineering —
Structural Steelwork (QCF)

Learners must achieve a minimum of 179 credits through this pathway to be
awarded this qualification.

Learners must achieve 82 credits from the five mandatory units in Group A

AND

Learners must achieve a minimum of 97 credits from four units in Group B

Unit Group A — Mandatory units Level | Credit | Guided

reference learning
number hours

1 A/601/5013 | Complying with Statutory 2 5 35
Regulations and Organisational
Safety Requirements

2 Y/601/5102 | Using and Interpreting Engineering | 2 5 25
Data and Documentation

3 K/601/5055 | Working Efficiently and Effectively 3 5 25
in Engineering

4 R/601/2098 | Marking Off Marine Structural 3 21 63
Steelwork Components

5 R/601/2103 | Assembling Fabricated Components | 3 46 105
to Produce Marine
Sub-Assemblies
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Unit Group B — Optional units Credit | Guided
reference learning
number hours
6 D/601/1424 | Slinging, Lifting and Moving 15 56
Materials, Machinery and
Components in a Marine
Environment
7 A/601/2113 | Cutting and Shaping Materials 35 84
Using Portable Thermal
Cutting Equipment
8 Y/601/2121 | Assembling Sub-Assemblies and 53 105
Components to Produce Major
Marine Structural Assemblies
9 A/601/2127 | Lining Off for Assembly and 28 70
Erection of Marine Steelwork and
Components
10 R/601/2151 | Cutting Materials Using Hand and 40 91
Machine Tools
11 H/601/2154 | Forming Marine Components Using 35 84
Power Rolling Machines
12 K/601/2172 | Forming Marine Components Using 35 84
a Power Press
13 K/601/2186 | Loading and Proving CNC 24 70
Fabrication Machine Tool Programs
14 R/601/2215 | Carrying Out CNC Fabrication 86 210
Machine Tool Programming
15 L/601/2228 | Setting CNC Fabrication Machines 70 133
for Production Operations
16 R/601/2229 | Operating CNC Fabrication 63 119
Machines
17 J/601/2230 | Bending and Straightening Material 30 56
Using the Heat-Line Method
18 R/601/2232 | Outfitting Marine Steelwork 48 105
19 Y/601/2233 | Tack Welding Marine Plate Using a 35 84
Manual Welding Process
20 D/601/2234 | Carrying Out Pattern Development 40 91
for Marine Applications
21 Y/601/2250 | Checking Marine Fabrications for 65 119
Quality and Dimensional Accuracy
22 A/601/2256 | Siting and Levelling for the 50 112
Assembly of Marine Structures
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Pearson Edexcel Level 3 NVQ Extended Diploma in Marine
Engineering — Structural Steelwork (QCF)

Learners must achieve 206 credits through this pathway to be awarded this
qualification.

Learners must achieve 82 credits from the five mandatory units in Group A
AND

Learners must achieve a minimum of 97 credits from four units in Group B
AND EITHER

Learners must achieve a minimum of 27 credits from three units in Group C
OR

Learners must achieve a minimum of 11 credits from one unit in Group D1, a
minimum of 16 credits from two units in Group D2 and a minimum of 24 credits
from two units in Group D3.

Please see Barred Combinations on pages 16 and 17 before choosing units
from Group C or Group D1

Unit Group A — Mandatory units Credit | Guided

reference learning
number hours

1 A/601/5013 | Complying with Statutory 2 5 35
Regulations and Organisational
Safety Requirements

2 Y/601/5102 | Using and Interpreting Engineering | 2 5 25
Data and Documentation

3 K/601/5055 | Working Efficiently and Effectively 3 5 25
in Engineering

4 R/601/2098 | Marking Off Marine Structural 3 21 63
Steelwork Components

5 R/601/2103 | Assembling Fabricated Components | 3 46 105
to Produce Marine
Sub-Assemblies
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Unit Group B — Optional units Credit | Guided
reference learning
number hours
6 D/601/1424 | Slinging, Lifting and Moving 15 56
Materials, Machinery and
Components in a Marine
Environment
7 A/601/2113 | Cutting and Shaping Materials 35 84
Using Portable Thermal
Cutting Equipment
8 Y/601/2121 | Assembling Sub-Assemblies and 53 105
Components to Produce Major
Marine Structural Assemblies
9 A/601/2127 | Lining Off for Assembly and 28 70
Erection of Marine Steelwork and
Components
10 R/601/2151 | Cutting Materials Using Hand and 40 91
Machine Tools
11 H/601/2154 | Forming Marine Components Using 35 84
Power Rolling Machines
12 K/601/2172 | Forming Marine Components Using 35 84
a Power Press
13 K/601/2186 | Loading and Proving CNC 24 70
Fabrication Machine Tool Programs
14 R/601/2215 | Carrying Out CNC Fabrication 86 210
Machine Tool Programming
15 L/601/2228 | Setting CNC Fabrication Machines 70 133
for Production Operations
16 R/601/2229 | Operating CNC Fabrication 63 119
Machines
17 J/601/2230 | Bending and Straightening Material 30 56
Using the Heat-Line Method
18 R/601/2232 | Outfitting Marine Steelwork 48 105
19 Y/601/2233 | Tack Welding Marine Plate Using a 35 84
Manual Welding Process
20 D/601/2234 | Carrying Out Pattern Development 40 91
for Marine Applications
21 Y/601/2250 | Checking Marine Fabrications for 65 119
Quality and Dimensional Accuracy
22 A/601/2256 | Siting and Levelling for the 50 112
Assembly of Marine Structures
10

Pearson Edexcel Level 3 NVQ Diploma in Marine Engineering — Structural Steelwork (QCF) and
Pearson Edexcel Level 3 NVQ Extended Diploma in Marine Engineering — Structural Steelwork (QCF) —
Specification — Issue 1 — March 2014 © Pearson Education Limited 2014




Unit Group C — Optional units Credit | Guided
reference learning
number hours
23 F/504/6348 | Producing Mechanical Engineering 11 61
Drawings Using a CAD System
24 J/504/6349 | Producing Components Using Hand 14 64
Fitting Techniques
25 F/504/6351 | Producing Mechanical Assemblies 15 68
26 L/504/6353 | Forming and Assembling Pipework 14 64
Systems
27 R/504/6354 | Carrying Out Aircraft Detail Fitting 14 64
Activities
28 L/504/6367 | Installing Aircraft Mechanical 11 61
Fasteners
29 L/504/6370 | Producing Aircraft Detail Assemblies 14 64
30 Y/504/6372 | Preparing and Using Lathes for 15 68
Turning Operations
31 K/504/6375 | Preparing and Using Milling 15 68
Machines
32 T/504/6377 | Preparing and Using Grinding 15 68
Machines
33 F/504/6379 | Preparing and Proving CNC Machine 14 64
Tool Programs
34 F/504/6382 | Preparing and Using CNC Turning 14 64
Machines
35 L/504/6384 | Preparing and Using CNC Milling 14 64
Machines
36 D/504/6387 | Preparing and Using CNC Machining 14 64
Centres
37 D/504/6390 | Preparing and Using Industrial 14 64
Robots
38 T/504/6394 | Maintaining Mechanical Devices and 14 64
Equipment
39 J/504/6397 | Assembling and Testing Fluid Power 14 64
Systems
40 F/504/6401 | Maintaining Fluid Power Equipment 14 64
41 J/504/6402 | Producing Sheet Metal Components 14 64
and Assemblies
42 L/504/6403 | Producing Platework Components 14 64
and Assemblies
43 R/504/6404 | Cutting and Shaping Materials 14 64
Using Thermal Cutting Equipment
11
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Unit Group C — Optional units Credit | Guided
reference learning
number hours
44 Y/504/6405 | Preparing and Proving CNC 14 64
Fabrication Machine Tool Programs
45 D/504/6406 | Preparing and Using CNC 14 64
Fabrication Machinery
46 K/504/6408 | Preparing and Using Manual Metal 15 68
Arc Welding Equipment
47 M/504/6409 | Preparing and Using Manual TIG or 15 68
Plasma-Arc Welding Equipment
48 H/504/6410 | Preparing and Using Semi- 15 68
Automatic MIG, MAG and Flux
Cored Arc Welding Equipment
49 Y/504/6419 | Preparing and Using Manual 14 64
Oxy/Fuel Gas Welding Equipment
50 L/504/6420 | Preparing and Using Manual Flame 11 61
Brazing and Braze Welding
Equipment
51 R/504/6421 | Producing Electrical or Electronic 11 61
Engineering Drawings Using a CAD
System
52 Y/504/6422 | Wiring and Testing Electrical 14 64
Equipment and Circuits
53 D/504/6423 | Forming and Assembling Electrical 13 65
Cable Enclosure and Support
Systems
54 H/504/6424 | Assembling, Wiring and Testing 14 64
Electrical Panels/Components
Mounted in Enclosures
55 K/504/6425 | Assembling and Testing Electronic 14 64
Circuits
56 M/504/6426 | Maintaining Electrical 15 68
Equipment/Systems
57 T/504/6427 | Maintaining Electronic 15 68
Equipment/Systems
58 A/504/6428 | Maintaining and Testing Process 15 68
Instrumentation and Control
Devices
59 F/504/6429 | Wiring and Testing Programmable 15 68
Controller Based Systems
60 T/504/6430 | Using Wood for Pattern, 15 68
Modelmaking and Other
Engineering Applications
12
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Unit Group C — Optional units Credit | Guided
reference learning
number hours
61 A/504/6431 | Assembling Pattern, Model and 14 64
Engineering Woodwork
Components
62 F/504/6432 | Producing Composite Mouldings 14 64
Using Wet Lay-Up Techniques
63 L/504/6434 | Producing Composite Mouldings 14 64
Using Pre-Preg Techniques
64 R/504/6435 | Producing Composite Mouldings 14 64
Using Resin Flow Infusion
Techniques
65 Y/504/6436 | Producing Composite Assemblies 14 64
66 D/504/6437 | Producing Components by Rapid 11 61
Prototyping Techniques
67 H/504/6438 | Producing and Preparing Sand 14 64
Moulds and Cores for Casting
68 K/504/6439 | Producing and Preparing Molten 14 64
Materials for Casting
69 D/504/6440 | Producing Cast Components by 13 65
Manual Means
70 H/504/6441 | Fettling, Finishing and Checking 11 61
Cast Components
71 M/504/6443 | Finishing Surfaces by Applying 9 41
Coatings or Coverings
72 T/504/6444 | Finishing Surfaces by Applying 9 41
Treatments
73 A/504/6445 | Carrying Out Heat Treatment of 9 41
Engineering Materials
74 F/504/6446 | Carrying Out Hand Forging of 9 41
Engineering Materials
75 J/504/6447 | Stripping and Rebuilding Motorsport 14 64
Vehicles (Pre-Competition)
76 L/504/6448 | Inspecting a Motorsport Vehicle 14 64
During a Competition
77 R/504/6449 | Diagnosing and Rectifying Faults on 15 68
Motorsport Vehicle Systems During
Competition
78 J/504/6450 | Carrying Out Maintenance Activities 15 68
on Motorsport Vehicle Electrical
Equipment
79 L/504/6451 | Stripping and Rebuilding Motorsport 14 64
Engines (Pre-Competition)
13
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Unit Group C — Optional units Credit | Guided
reference learning
number hours
80 R/504/6452 | Producing CAD Models/Drawings 11 61
Using a CAD System
84 K/504/6456 | General Machining, Fitting and 12 55
Assembly Applications
85 M/504/6457 | General Fabrication and Welding 12 55
Applications
86 T/504/6458 | General Electrical and Electronic 12 55
Engineering Applications
87 A/504/6459 | General Maintenance Engineering 12 55
Applications
88 L/503/4056 | Joining Public Service Vehicle 11 61
Components by Mechanical
Processes
89 R/503/4057 | Assembling Structural Sub 14 64
Assemblies to Produce a Public
Service Vehicle
90 Y/503/4058 | Fitting Sub Assemblies and 14 64
Components to Public Service
Vehicles
91 R/503/7198 | Preparing and Manoeuvring 14 64
Armoured Fighting Vehicles AFVs
for Maintenance and Transportation
92 J/504/3404 | Producing Composite Mouldings 14 64
Using Resin Film Infusion
Techniques
14
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Unit Group D1 — Optional units Credit | Guided
reference learning
number hours
23 F/504/6348 | Producing Mechanical Engineering 11 61
Drawings Using a CAD System
51 R/504/6421 | Producing Electrical or Electronic 11 61
Engineering Drawings Using a CAD
System
80 R/504/6452 | Producing CAD Models/Drawings 11 61

Using a CAD System

Unit
reference
number

Group D2 — Optional units

Credit

Guided
learning
hours

81 Y/504/6453 | Producing Engineering Project Plans 8 37
82 D/504/6454 | Using Computer Software Packages 8 37
to Assist with Engineering Activities
83 H/504/6455 | Conducting Business Improvement 8 41

Activities

Unit Group D3 — Optional units Guided
reference learning
number hours
84 K/504/6456 | General Machining, Fitting and 12 55
Assembly Applications
85 M/504/6457 | General Fabrication and Welding 12 55
Applications
86 T/504/6458 | General Electrical and Electronic 12 55
Engineering Applications
87 A/504/6459 | General Maintenance Engineering 12 55
Applications
15
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Barred combinations

Learners may select only ONE of the following

Producing Mechanical Engineering Drawings Using a CAD

Unit 23 F/504/6348
System

Unit 51 R/504/6421 Prgducmg Electrical or Electronic Engineering Drawings
Using a CAD System

Unit 80 R/504/6452 | Producing CAD Models/Drawings Using a CAD System

If Unit 84 (General Machining, Fitting and Assembly Applications -
K/504/6456) is chosen, learners may not select any of the following units

Unit 24 J/504/6349 Producing Components Using Hand Fitting Techniques
Unit 25 F/504/6351 Producing Mechanical Assemblies

Unit 27 R/504/6354 | Carrying Out Aircraft Detail Fitting Activities

Unit 30 | Y/504/6372 Preparing and Using Lathes for Turning Operations
Unit 31 K/504/6375 | Preparing and Using Milling Machines

Unit 34 F/504/6382 Preparing and Using CNC Turning Machines

Unit 35 L/504/6384 Preparing and Using CNC Milling Machines

Unit 36 D/504/6387 | Preparing and Using CNC Machining Centres

If Unit 85 (General Fabrication and Welding Applications - M/504/6457) is
chosen, learners may not select any of the following units

Unit 29 L/504/6370 Producing Aircraft Detail Assemblies

Unit 41 J/504/6402 Producing Sheet Metal Components and Assemblies

Unit 42 L/504/6403 Producing Platework Components and Assemblies

Unit 44 V/504/6405 Preparing and Proving CNC Fabrication Machine Tool
Programs

Unit 45 D/504/6406 | Preparing and Using CNC Fabrication Machinery

Unit 46 K/504/6408 Prep_)arlng and Using Manual Metal Arc Welding
Equipment

Unit 47 M/504/6409 Prep_)arlng and Using Manual TIG or Plasma-Arc Welding
Equipment

Unit 48 H/504/6410 Preparing and Q5|ng Se_ml—Automatlc MIG, MAG and Flux
Cored Arc Welding Equipment

Unit 49 | Y/504/6419 Prep_)arlng and Using Manual Oxy/Fuel Gas Welding
Equipment

Unit 53 D/504/6423 Forming and Assembling Electrical Cable Enclosure and
Support Systems

16
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If Unit 86 (General Electrical and Electronic Engineering Applications -
T/504/6458) is chosen, learners may not select any of the following units

Unit 52 Y/504/6422 | Wiring and Testing Electrical Equipment and Circuits

Unit 54 H/504/6424 Assembling, Wiring and Testm'g Electrical
Panels/Components Mounted in Enclosures

Unit 55 K/504/6425 | Assembling and Testing Electronic Circuits

Unit 59 F/504/6429 Wiring and Testing Programmable Controller Based

Systems

If Unit 87 (General Maintenance Engineering Applications - A/504/6459) is
chosen, learners may not select any of the following units

Unit 38 T/504/6394 Maintaining Mechanical Devices and Equipment

Unit 40 F/504/6401 Maintaining Fluid Power Equipment

Unit 56 M/504/6426 | Maintaining Electrical Equipment/Systems

Unit 57 T/504/6427 Maintaining Electronic Equipment/Systems

Unit 58 A/504/6428 Maintaining .and Testing Process Instrumentation and
Control Devices

Unit 59 F/504/6429 Wiring and Testing Programmable Controller Based
Systems

Unit 77 R/504/6449 Diagnosing apd Rectlfyln.g. Faults on Motorsport Vehicle
Systems During Competition

Unit 78 3/504/6450 Carrying Out Maintenance Activities on Motorsport

Vehicle Electrical Equipment
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Assessment

These qualifications are assessed through an externally verified Portfolio of
Evidence that consists of evidence gathered during the course of the learner’s work.

To achieve a pass for the full qualification, the learner must achieve all the required
units in the stated qualification structure. Each unit has specified learning outcomes
and assessment criteria. To pass each unit the learner must:

e achieve all the specified learning outcomes

e satisfy all the assessment criteria by providing sufficient and valid evidence for
each criterion

e prove that the evidence is their own.

The learner must have an assessment record that identifies the assessment criteria
that have been met, and it should be cross-referenced to the evidence provided.
The assessment record should include details of the type of evidence and the date
of assessment. The unit specification or suitable centre documentation can be used
to form an assessment record.

It is important that the evidence provided to meet the assessment criteria of the
unit and learning outcomes is:

Valid relevant to the standards for which competence is claimed

Authentic produced by the learner

Current sufficiently recent to create confidence that the same skill,
understanding or knowledge persist at the time of the claim

Reliable indicates that the learner can consistently perform at this level

Sufficient fully meets the requirements of the standards.

Learners can provide evidence of occupational competence from:
e current practice where evidence is generated from a current job role

e a programme of development where evidence comes from assessment
opportunities built into a learning programme, whether at or away from the
workplace. The evidence provided must meet the requirements of the Sector
Skills Council’s assessment requirements/strategy.

e the Recognition of Prior Learning (RPL) where a learner can demonstrate
that they can meet the assessment criteria within a unit through knowledge,
understanding or skills they already possess without undertaking a course of
development. They must submit sufficient, reliable, authentic and valid evidence
for assessment. Evidence submitted based on RPL should provide confidence
that the same level of skill/understanding/knowledge exists at the time of claim
as existed at the time the evidence was produced. RPL is acceptable for
accrediting a unit, several units, or a whole qualification.

Further guidance is available in the policy document Recognition of Prior
Learning Policy and Process, available on the Edexcel website.

e a combination of these.
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Assessment requirements/strategy

The assessment requirements/strategy for these qualifications have been included
in Annexe A. They set out the overarching assessment principles and the
framework for assessing the qualifications to ensure that they remain valid and
reliable. They have been developed by SEMTA in partnership with employers,
training providers, awarding organisations and the regulatory authorities.

Types of evidence

To achieve a unit, the learner must gather evidence that shows that they have met
the required standard specified in the assessment criteria as well as the
requirements of the SEMTA assessment requirements/strategy. As stated in the
assessment requirements/strategy, the evidence for these qualifications can take a
variety of forms as indicated below:

e direct observation of the learner’s performance by their assessor (O)
e outcomes from oral or written questioning (Q&A)

e products of the learner’s work (P)

e personal statements and/or reflective accounts (RA)

e outcomes from simulation (S)

e professional discussion (PD)

e assignment, project/case studies (A)

e authentic statements/witness testimony (WT)

e expert witness testimony (EWT)

e evidence of Recognition of Prior Learning (RPL).

Learners can use the abbreviations for cross-referencing purposes in their
portfolios.

Learners can also use one piece of evidence to prove their knowledge, skills and
understanding across different assessment criteria and/or across different units. It
is not necessary for learners to have each assessment criterion assessed
separately. They should be encouraged to reference evidence to the relevant
assessment criteria. Evidence must be available to the assessor, internal verifier
and Pearson standards verifier.

Any specific evidence requirements for individual units are stated in the unit
introduction for the units in Section 11.

There is further guidance about assessment on our website. Please see Section 12
for details.
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Assessment of knowledge

The units within these qualifications include of knowledge-based learning outcomes
and assessment criteria. The evidence provided to meet these learning outcomes
and assessment criteria must be in line with the SEMTA assessment
strategy/requirements. Any specific assessment requirements are stated in the unit
introduction for the units in Section 11.

Centres need to look closely at the verbs used for each assessment criterion in the
units when devising the assessment to ensure that learners can provide evidence
with sufficient breadth and depth to meet the requirements. Any assignment brief
should indicate clearly, which assessment criteria are being targeted.

Centres are encouraged to give learners realistic scenarios and to maximise the use
of practical activities in delivery and assessment. To avoid over-assessment,
centres are encouraged to link delivery and assessment across the knowledge-
based learning outcomes.

Credit transfer

Credit transfer describes the process of using a credit or credits awarded in the
context of a different qualification or awarded by a different awarding organisation
towards the achievement requirements of another qualification. All awarding
organisations recognise the credits awarded by all other awarding organisations
that operate within the QCF.

If learners achieve credits with other awarding organisations, they do not need to
retake any assessment for the same units. The centre must keep evidence of unit
achievement.
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Centre resource requirements

As part of the approval process, centres must make sure that the resource
requirements below are in place before offering the qualifications.

Centres must have the appropriate physical resources to support both the
delivery and assessment of the qualifications. For example, a workplace in line
with industry standards, or a Realistic Working Environment (RWE), where
permitted, as specified in the assessment requirements/strategy for the sector,
equipment, IT, learning materials, teaching rooms.

Where permitted, RWE must offer the same conditions as the normal day-to-
day working environment, with a similar range of demands, pressures and
requirements for cost-effective working.

Centres must meet any specific human and physical resource requirements
outlined in the assessment requirements/strategy in Annexe B and Annexe C.
Staff assessing learners must meet the occupational competence requirements
within the overarching assessment requirements/strategy for the sector.

There must be systems in place to ensure the continuing professional
development for staff delivering the qualifications.

Centres must have appropriate health and safety policies, procedures and
practices in place for the delivery of the qualifications.

Centres must deliver the qualifications in accordance with current equality
legislation. For further details on Pearson’s commitment to the Equality Act
2010, please see Section 9 Access and recruitment and Section 10 Access to
qualifications for learners with disabilities or specific needs. For full details on
the Equality Act 2010, please go to www.legislation.gov.uk
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Centre recognition and approval

Centre recognition

Centres that have not previously offered Pearson Edexcel accredited vocational
qualifications need to apply for and be granted centre recognition and approval as
part of the process for approval to offer individual qualifications.

Existing centres will be given ‘automatic approval’ for a new qualification if they are
already approved for a qualification that is being replaced by a new qualification
and the conditions for automatic approval are met.

Guidance on seeking approval to deliver Pearson Edexcel vocational qualifications is
available at www.pearsonwbl.edexcel.com/qualifications-approval.

Approvals agreement

All centres are required to enter into an approval agreement, which is a formal
commitment by the head or principal of a centre, to meet all the requirements of
the specification and any associated codes, Conditions or regulations. Pearson will
act to protect the integrity of the awarding of qualifications. If centres do not
comply with the agreement, this could result in the suspension of certification or
withdrawal of approval.
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Quality assurance of centres

Quality assurance is at the heart of vocational qualifications. Centres will internally
assess NVQs/Competence-based qualifications using internal quality assurance
procedures to ensure standardisation of assessment across all learners. Pearson
uses external quality assurance procedures to check that all centres are working to
national standards. It gives us the opportunity to identify and provide support, if
needed, to safeguard certification. It also allows us to recognise and support good
practice.

For the qualifications in this specification, the Pearson quality assurance model is as
described below.

Centres offering Pearson Edexcel NVQs/Competence-based qualifications will
usually receive two standards verification visits per year (a total of two days per
year). The exact frequency and duration of standards verifier visits must reflect the
centre’s performance, taking account of the number:

e of assessment sites

e and throughput of learners

e and turnover of assessors

e and turnover of internal verifiers.

For centres offering a full Pearson BTEC Apprenticeship (i.e. all elements of the
Apprenticeship are delivered with Pearson through registration of learners on a
Pearson BTEC Apprenticeship framework) a single standards verifier will be
allocated to verify all elements of the Pearson BTEC Apprenticeship programme. If a
centre is also offering stand-alone NVQs/Competence-based qualifications in the
same sector as a full Pearson BTEC Apprenticeship, the same standards verifier will
be allocated.

In order for certification to be released, confirmation is required that the National
Occupational Standards (NOS) for assessment, verification and for the specific
occupational sector are being consistently met.

Centres are required to declare their commitment to ensuring quality and to
providing appropriate opportunities for learners that lead to valid and accurate
assessment outcomes.

For further details, please go to the UK Vocational Quality Assurance Handbook
(updated annually) and the Edexcel NVQs, SVQs and competence-based
qualifications — Delivery Requirements and Quality Assurance Guidance on our
website, at www.pearsonwbl.edexcel.com/NVQ-competence-based.
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Programme delivery

Centres are free to offer the qualifications using any mode of delivery (for example
full-time, part-time, evening only, distance learning,) that meets learners’ needs.
However, centres must make sure that learners have access to the resources
identified in the specification and to the sector specialists delivering and assessing
the units. Centres must have due regard to Pearson’s policies that may apply to
different modes of delivery.

Those planning the programme should aim to address the occupational nature of
the qualification by:

e engaging with learners, initially, through planned induction, and subsequently
through the involvement of learners in planning for assessment opportunities

e using naturally occurring workplace activities and products to present evidence
for assessment against the requirements of the qualification

e developing a holistic approach to assessment by matching evidence to different
assessment criteria, learning outcomes and units, as appropriate, thereby
reducing the assessment burden on learners and assessors

e taking advantage of suitable digital methods to capture evidence.
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Access and recruitment

Pearson’s policy regarding access to its qualifications is that:

e they should be available to everyone who is capable of reaching the required
standards

e they should be free from any barriers that restrict access and progression
e there should be equal opportunities for all wishing to access the qualifications.

Centres must ensure that their learner recruitment process is conducted with
integrity. This includes ensuring that applicants have appropriate information and
advice about the qualification to ensure that it will meet their needs.

Centres should review applicants’ prior qualifications and/or experience, considering
whether this profile shows that they have the potential to achieve the qualification.

For learners with disabilities and specific needs, this review will need to take
account of the support available to them during the delivery and assessment of the
qualification. The review must take account of the information and guidance in
Section 10 Access to qualifications for learners with disabilities or specific needs.
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10 Access to qualifications for learners with
disabilities or specific needs

Equality and fairness are central to our work. Pearson’s Equality Policy requires that
all learners should have equal opportunity to access our qualifications and
assessments and that our qualifications are awarded in a way that is fair to every
learner.

We are committed to making sure that:

e learners with a protected characteristic (as defined by the Equality Act 2010)
are not, when they are undertaking one of our qualifications, disadvantaged in
comparison to learners who do not share that characteristic

e all learners achieve the recognition they deserve from undertaking a
qualification and that this achievement can be compared fairly to the
achievement of their peers.

Learners taking a qualification can be assessed in British sign language or Irish sign
language where it is permitted for the purpose of reasonable adjustments.

Further information on access arrangements can be found in the Joint Council for
Qualifications (JCQ) document Access Arrangements, Reasonable Adjustments and
Special Consideration for General and Vocational qualifications.

Details on how to make adjustments for learners with protected characteristics are
given in the document Pearson Supplementary Guidance for Reasonable
Adjustment and Special Consideration in Vocational Internally Assessed Units.

Both documents are on our website at: www.edexcel.com/policies
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11 Unit format

Each unit has the following sections.

Unit title

The unit title is on the QCF and this form of words will appear on the learner’s
Notification of Performance (NOP).

Unit reference number

Each unit is assigned a unit reference number that appears with the unit title on the
Register of Regulated Qualifications.

QCF level

All units and qualifications within the QCF have a level assigned to them. There are
nine levels of achievement, from Entry to level 8. The QCF Level Descriptors inform
the allocation of the level.

Credit value

All units have a credit value. When a learner achieves a unit, they gain the specified
number of credits. The minimum credit value is 1 and credits can be awarded in
whole numbers only.

Guided learning hours

Guided learning hours are the times when a tutor, trainer or facilitator is present to
give specific guidance towards the learning aim for a programme. This definition
includes workplace guidance to support the development of practical job-related
skills, tutorials and supervised study in, for example, open learning centres and
learning workshops. It also includes the time spent by staff assessing learners’
achievements, for example in the assessment of competence for NVQs/Competence
qualifications.

Unit aim

This gives a summary of what the unit aims to do.

Unit assessment requirements/evidence requirements

The SSC/B set the assessment/evidence requirements. Learners must provide
evidence according to each of the requirements stated in this section.
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Learning outcomes

The learning outcomes of a unit set out what a learner knows, understands or is
able to do as the result of a process of learning.

Assessment criteria

The assessment criteria specify the standard required by the learner to achieve the
learning outcome.

28 Pearson Edexcel Level 3 NVQ Diploma in Marine Engineering — Structural Steelwork (QCF) and
Pearson Edexcel Level 3 NVQ Extended Diploma in Marine Engineering — Structural Steelwork (QCF) —
Specification — Issue 1 — March 2014 © Pearson Education Limited 2014



Unit 1: Complying with
Statutory Regulations
and Organisational
Safety Requirements

Unit reference number: A/601/5013
QCF level: 2
Credit value: 5

Guided learning hours: 35

Unit aim

This unit covers the skills and knowledge needed to prove the competences
required to deal with statutory regulations and organisational safety requirements.
It does not deal with specific safety regulations or detailed requirements, it does,
however, cover the more general health and safety requirements that apply to
working in an industrial environment.

The learner will be expected to comply with all relevant regulations that apply to
their area of work, as well as their general responsibilities as defined in the Health
and Safety at Work Act. The learner will need to be able to identify the relevant
qualified first aiders and know the location of the first aid facilities. The learner will
have a knowledge and understanding of the procedures to be adopted in the case
of accidents involving injury and in situations where there are dangerous
occurrences or hazardous malfunctions of equipment, processes or machinery. The
learner will also need to be fully conversant with their organisation’s procedures for
fire alerts and the evacuation of premises.

The learner will also be required to identify the hazards and risks that are
associated with their job. Typically, these will focus on their working environment,
the tools and equipment that they use, the materials and substances that they use,
any working practices that do not follow laid-down procedures, and manual lifting
and carrying techniques.

Unit assessment requirements/evidence requirements

This unit must be assessed in a work environment and must be assessed in
accordance with the ‘Common Requirements for National Vocational Qualifications
(NVQ) in the QCF’ which can be found in Annexe A.

Additional assessment requirements have been published by Semta. Please refer to
the Engineering NVQ QCF Unit Assessment Strategy in Annexe B.

Pearson Edexcel Level 3 NVQ Diploma in Marine Engineering — Structural Steelwork (QCF) and 29
Pearson Edexcel Level 3 NVQ Extended Diploma in Marine Engineering — Structural Steelwork (QCF) —
Specification — Issue 1 — March 2014 © Pearson Education Limited 2014



Learning outcomes and assessment criteria

To pass this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the unit. The assessment criteria
determine the standard required to achieve the unit.

Learning outcomes Assessment criteria Evidence | Portfolio Date

type reference

1 | Comply with 1.1 Comply with their duties and obligations as defined in the Health and
statutory Safety at Work Act

regulations and
organisational
safety
requirements e Applying in principle their duties and responsibilities as an
individual under the Health and Safety at Work Act

1.2 Demonstrate their understanding of their duties and obligations to
health and safety by:

¢ ldentifying, within their organisation, appropriate sources of
information and guidance on health and safety issues, such as:

- eye protection and personal protective equipment (PPE)
- COSHH regulations

- risk assessments

¢ ldentifying the warning signs and labels of the main groups of
hazardous or dangerous substances

e Complying with the appropriate statutory regulations at all times

1.3 Present themselves in the workplace suitably prepared for the
activities to be undertaken

1.4 Follow organisational accident and emergency procedures
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Learning outcomes Assessment criteria Evidence | Portfolio Date

type reference

1.5 Comply with emergency requirements, to include:

¢ ldentifying the appropriate qualified first aiders and the location
of first aid facilities

¢ ldentifying the procedures to be followed in the event of injury
to themselves or others

e Following organisational procedures in the event of fire and the
evacuation of premises

¢ ldentifying the procedures to be followed in the event of
dangerous occurrences or hazardous malfunctions of equipment

1.6 Recognise and control hazards in the workplace

1.7 Identify the hazards and risks that are associated with the following:
e Their working environment

e The equipment that they use

e Materials and substances (where appropriate) that they use

e Working practices that do not follow laid-down procedures

1.8 Use correct manual lifting and carrying techniques

1.9 Demonstrate one of the following methods of manual lifting and
carrying:

e Lifting alone

e With assistance of others

¢ With mechanical assistance

31
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Evidence | Portfolio Date
type reference

Learning outcomes Assessment criteria

1.10 | Apply safe working practices and procedures to include:

¢ Maintaining a tidy workplace, with exits and gangways free from
obstruction

¢ Using equipment safely and only for the purpose intended

e Observing organisational safety rules, signs and hazard
warnings

e Taking measures to protect others from any harm resulting from
the work that they are carrying out
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Learning outcomles Assessment criteria Evidence | Portfolio

type reference

2 | Know how to 2.1 Describe the roles and responsibilities of themselves and others under

comply with the Health and Safety at Work Act, and other current legislation (such

statutory as The Management of Health and Safety at Work Regulations,

regulations and Workplace Health and Safety and Welfare Regulations, Personal

organisational Protective Equipment at Work Regulations, Manual Handling

safety Operations Regulations, Provision and Use of Work Equipment

requirements Regulations, Display Screen at Work Regulations, Reporting of

Injuries, Diseases and Dangerous Occurrences Regulations)

2.2 Describe the specific regulations and safe working practices and
procedures that apply to their work activities

2.3 Describe the warning signs for the seven main groups of hazardous
substances defined by Classification, Packaging and Labelling of
Dangerous Substances Regulations

2.4 Explain how to locate relevant health and safety information for their
tasks, and the sources of expert assistance when help is needed

2.5 Explain what constitutes a hazard in the workplace (such as moving
parts of machinery, electricity, slippery and uneven surfaces, poorly
placed equipment, dust and fumes, handling and transporting,
contaminants and irritants, material ejection, fire, working at height,
environment, pressure/stored energy systems, volatile, flammable or
toxic materials, unshielded processes, working in confined spaces)

2.6 Describe their responsibilities for identifying and dealing with hazards
and reducing risks in the workplace

2.7 Describe the risks associated with their working environment (such as
the tools, materials and equipment that they use, spillages of oil,
chemicals and other substances, not reporting accidental breakages of
tools or equipment and not following laid-down working practices and
procedures)
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Learning outcomes Assessment criteria Evidence | Portfolio Date

type reference

2.8 Describe the processes and procedures that are used to identify and
rate the level of risk (such as safety inspections, the use of hazard
checklists, carrying out risk assessments, COSHH assessments)

2.9 Describe the first aid facilities that exist within their work area and
within the organisation in general; the procedures to be followed in
the case of accidents involving injury

2.10 | Explain what constitute dangerous occurrences and hazardous
malfunctions, and why these must be reported even if no-one is
injured

2.11 | Describe the procedures for sounding the emergency alarms,
evacuation procedures and escape routes to be used, and the need to
report their presence at the appropriate assembly point

2.12 | Describe the organisational policy with regard to fire fighting
procedures; the common causes of fire and what they can do to help
prevent them

2.13 | Describe the protective clothing and equipment that is available for
their areas of activity

2.14 | Explain how to safely lift and carry loads, and the manual and
mechanical aids available

2.15 | Explain how to prepare and maintain safe working areas; the
standards and procedures to ensure good housekeeping

2.16 | Describe the importance of safe storage of tools, equipment,
materials and products

2.17 | Describe the extent of their own authority, and to whom they should
report in the event of problems that they cannot resolve
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unit 2: Using and Interpreting
Engineering Data and
Documentation

Unit reference number: Y/601/5102
QCF level: 2
Credit value: 5

Guided learning hours: 25

Unit aim

This unit covers the skills and knowledge needed to prove the competences
required to make effective use of text, numeric and graphical information, by
interpreting and using technical information extracted from documents such as
engineering drawings, technical manuals, reference tables, specifications, technical
sales/marketing documentation, charts or electronic displays, in accordance with
approved procedures. The learner will be required to extract the necessary
information from the various documents, in order to establish and carry out the
work requirements, and to make valid decisions about the work activities based on
the information extracted.

Unit assessment requirements/evidence requirements

This unit must be assessed in a work environment and must be assessed in
accordance with the ‘Common Requirements for National Vocational Qualifications
(NVQ) in the QCF’ which can be found in Annexe A.

Additional assessment requirements have been published by Semta. Please refer to
the Engineering NVQ QCF Unit Assessment Strategy in Annexe B.
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Learning outcomes and assessment criteria

To pass this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the unit. The assessment criteria
determine the standard required to achieve the unit.

Learning outcomes Assessment criteria Evidence | Portfolio Date

type reference

1 | Use and interpret 1.1 Use the approved source to obtain the required data and
engineering data documentation
and documentation

1.2 Use the data and documentation and carry out all of the following:

e Check the currency and validity of the data and documentation
used

e Exercise care and control over the documents at all times

e Correctly extract all necessary data in order to carry out the
required tasks

e Seek out additional information where there are gaps or
deficiencies in the information obtained

e Deal with or report any problems found with the data and
documentation

e Make valid decisions based on the evaluation of the engineering
information extracted from the documents

e Return all documents to the approved location on completion of
the work

e Complete all necessary work related documentation such as
production documentation, installation documentation,
maintenance documentation, planning documentation

1.3 Correctly identify, interpret and extract the required information
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Learning outcomes Assessment criteria

Evidence | Portfolio Date
type reference

1.4

Extract information that includes three of the following:

Materials or components required
Dimensions

Tolerances

Build quality

Installation requirements
Customer requirements

Time scales

Financial information

Operating parameters

Surface texture requirements
Location/orientation of parts
Process or treatments required
Dismantling/assembly sequence
Inspection/testing requirements
Number/volumes required
Repair/service methods

Method of manufacture

Weld type and size

Operations required

Connections to be made
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Learning outcomes Assessment criteria Evidence | Portfolio

type reference

1.4 ...continued

e Surface finish required

e Shape or profiles

e Fault-finding procedures
o Safety/risk factors

e Environmental controls

e Specific data (such as component data, maintenance data,
electrical data, fluid data)

e Resources (such as tools, equipment, personnel)
e Utility supply details (such as electricity, water, gas, air)

¢ Location of services, including standby and emergency backup
systems

e Circuit characteristics (such as pressure, flow, current, voltage,
speed)

e Protective arrangements and equipment (such as containment,
environmental controls, warning and evacuation systems and
equipment)

e Other specific related information

1.5 Use the information obtained to ensure that work output meets the
specification
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Learning outcomes Assessment criteria Evidence | Portfolio Date

type reference

1.6

Use information extracted from documents to include one from the
following:

Drawings (such as component drawings, assembly drawings,
modification drawings, repair drawings, welding/fabrication
drawings, distribution and installation drawings)

Diagrams (such as schematic, fluid power diagrams, piping,
wiring/circuit diagrams)

Manufacturers’ manuals/drawings
Approved sketches

Technical illustrations

Photographic representations

Visual display screen information
Technical sales/marketing documentation
Contractual documentation

Other specific drawings/documents
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Learning outcomes Assessment criteria

Evidence | Portfolio Date
type reference

1.7

Use information extracted from related documentation, to include two
from the following:

¢ Instructions (such as job instructions, drawing instructions,
manufacturers’ instructions)

e Specifications (such as material, finish, process, contractual,
calibration)

o Reference materials (such as manuals, tables, charts, guides,
notes)

e Schedules

e Operation sheets

e Service/test information

e Planning documentation

¢ Quality control documents

e Company specific technical instructions

e National, international and organisational standards

¢ Health and safety standards relating to the activity (such as
COSHH)

e Other specific related documentation

1.8

Deal promptly and effectively with any problems within their control
and report those which cannot be solved

1.9

Report any inaccuracies or discrepancies in documentation and
specifications
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Learning outcomes Assessment criteria Evidence | Portfolio

type reference

2 | Know how to use 2.1 Explain what information sources are used for the data and
and interpret documentation that they use in their work activities
engineering data
and documentation

2.2 Explain how documents are obtained, and how to check that they are
current and valid

2.3 Explain the basic principles of confidentiality (including what
information should be available and to whom)

2.4 Describe the different ways/formats that data and documentation can
be presented (such as drawings, job instructions product data sheets,
manufacturers’ manuals, financial spreadsheets, production
schedules, inspection and calibration requirements, customer
information)

2.5 Explain how to use other sources of information to support the data
(such as electronic component pin configuration specifications,
reference charts, standards, bend allowances required for material
thickness, electrical conditions required for specific welding rods,
mixing ratios for bonding and finishing materials, metal specifications
and inspection requirements, health and safety documentation)

2.6 Describe the importance of differentiating fact from opinion when
reviewing data and documentation

2.7 Describe the importance of analysing all available data and
documentation before decisions are made

2.8 Describe the different ways of storing and organising data and
documentation to ensure easy access

2.9 Describe the procedures for reporting discrepancies in the data or
documentation, and for reporting lost or damaged documents

2.10 | Describe the importance of keeping all data and documentation up to
date during the work activity, and the implications of this not being
done
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Learning outcomes Assessment criteria Evidence | Portfolio Date

type reference

2.11 | Explain the care and control procedures for the documents, and how
damage or graffiti on documents can lead to scrapped work

2.12 | Explain the importance of returning documents to the designated
location on completion of the work activities

2.13 | Explain what basic drawing conventions are used and why there
needs to be different types of drawings (such as isometric and
orthographic, first and third angle, assembly drawings, circuit and
wiring diagrams, block and schematic diagrams)

2.14 | Explain what types of documentation are used and how they
interrelate (such as production drawings, assembly drawings, circuit
and wiring diagrams, block and schematic diagrams)

2.15 | Explain the imperial and metric systems of measurement; tolerancing
and fixed reference points

2.16 | Describe the meaning of the different symbols and abbreviations
found on the documents that they use (such as surface finish,
electronic components, weld symbols, linear and geometric
tolerances, pressure and flow characteristics)

2.17 | Describe the extent of their own responsibility, when to act on their
own initiative to find, clarify and evaluate information, and to whom
they should report if they have problems that they cannot resolve
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unit 3: Working Efficiently and
Effectively in
Engineering

Unit reference number: K/601/5055
QCF level: 3
Credit value: 5

Guided learning hours: 25

Unit aim

This unit covers the skills and knowledge needed to prove the competences
required to work efficiently and effectively in the workplace, in accordance with
approved procedures and practices. Prior to undertaking the engineering activity,
the learner will be required to carry out all necessary preparations within the scope
of their responsibility. This may include preparing the work area and ensuring that
it is in a safe condition to carry out the intended activities, ensuring they have the
appropriate job specifications and instructions and that any tools, equipment,
materials and other resources required are available and in a safe and usable
condition.

Unit assessment requirements/evidence requirements

This unit must be assessed in a work environment and must be assessed in
accordance with the ‘Common Requirements for National Vocational Qualifications
(NVQ) in the QCF’ which can be found in Annexe A.

Additional assessment requirements have been published by Semta. Please refer to
the Engineering NVQ QCF Unit Assessment Strategy in Annexe B.
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Learning outcomes and assessment criteria

To pass this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the unit. The assessment criteria
determine the standard required to achieve the unit.

Learning outcomes Assessment criteria Evidence | Portfolio Date
type reference
1 | Work efficiently 1.1 Work safely at all times, complying with health and safety and other
and effectively in relevant regulations and guidelines

engineerin . . .
9 9 1.2 Prepare the work area to carry out the engineering activity

1.3 Prepare to carry out the engineering activity, taking into consideration
all of the following, as applicable to the work to be undertaken:

e The work area is free from hazards and is suitably prepared for
the activities to be undertaken

¢ Any required safety procedures are implemented

e Any necessary personal protection equipment is obtained and is
in a usable condition

e Tools and equipment required are obtained and checked that
they are in a safe and usable condition

¢ All necessary drawings, specifications and associated
documentation are obtained

e Job instructions are obtained and understood
¢ The correct materials or components are obtained
e Storage arrangements for work are appropriate

e Appropriate authorisation to carry out the work is obtained

1.4 Check that there are sufficient supplies of materials and/or
consumables and that they meet work requirements
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Learning outcomes Assessment criteria

Evidence | Portfolio Date

1.5

Ensure that completed products or resources are stored in the
appropriate location on completion of the activities

type reference

1.6

Complete work activities, to include all of the following:

Completing all necessary documentation accurately and legibly
Returning tools and equipment
Returning drawings and work instructions

Identifying, where appropriate, any unusable tools, equipment

or components

Arranging for disposal of waste materials

1.7

Tidy up the work area on completion of the engineering activity

1.8

Deal promptly and effectively with problems within their control and
report those that cannot be resolved

1.9

Deal with problems affecting the engineering process, to include two

of the following:

Materials

Tools and equipment
Drawings

Job specification
Quality

People

Timescales

Safety

Activities or procedures
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Learning outcomes Assessment criteria Evidence | Portfolio Date

type reference

1.10 | Contribute to and communicate opportunities for improvement to
working practices and procedures

1.11 | Make recommendations for improving two of the following:
e Working practices

e Working methods

e Quality

o Safety

e Tools and equipment

e Supplier relationships

¢ Internal communication

e Customer service

e Training and development
e Teamwork

e Other

1.12 | Maintain effective working relationships with colleagues to include two
of the following:

e Colleagues within own working group
e Colleagues outside normal working group
e Line management

e External contacts

1.13 | Review personal training and development as appropriate to the job
role
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Learning outcomes Assessment criteria Evidence | Portfolio Date

type reference

1.14

Review personal development objectives and targets to include one of
the following:

Dual or multi-skilling
Training on new equipment/technology
Increased responsibility

Understanding of company working practices, procedures, plans
and policies

Other specific requirements
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Learning outcomes Assessment criteria Evidence | Portfolio

type reference

2 | Know how to work | 2.1 Describe the safe working practices and procedures to be followed
efficiently and whilst preparing and tidying up their work area

effectively in
engineering

2.2 Describe the correct use of any equipment used to protect the health
and safety of themselves and their colleagues

2.3 Describe the procedure for ensuring that all documentation relating to
the work being carried out is available and current, prior to starting
the activity

2.4 Describe the action that should be taken if documentation received is
incomplete and/or incorrect

2.5 Describe the procedure for ensuring that all tools and equipment are
available prior to undertaking the activity

2.6 Describe the checks to be carried out to ensure that tools and
equipment are in full working order, prior to undertaking the activity

2.7 Describe the action that should be taken if tools and equipment are
not in full working order

2.8 Describe the checks to be carried out to ensure that all materials
required are correct and complete, prior to undertaking the activity

2.9 Describe the action that should be taken if materials do not meet the
requirements of the activity

2.10 | Explain whom to inform when the work activity has been completed

2.11 | Describe the information and/or documentation required to confirm
that the activity has been completed

2.12 | Explain what materials, equipment and tools can be reused

2.13 | Explain how any waste materials and/or products are transferred,
stored and disposed of
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Learning outcomes Assessment criteria

2.14

Explain where tools and equipment should be stored and located

2.15

Describe the importance of making recommendations for improving
working practices

2.16

Describe the procedure and format for making suggestions for
improvements

2.17

Describe the benefits to organisations if improvements can be
identified

2.18

Describe the importance of maintaining effective working relationships
within the workplace

2.19

Describe the procedures to deal with and report any problems that
can affect working relationships

2.20

Describe the difficulties that can occur in working relationships

2.21

Describe the regulations that affect how they should be treated at
work (such as Equal Opportunities Act, Race and Sex Discrimination,
Working Time Directive)

2.22

Describe the benefits of continuous personal development

2.23

Describe the training opportunities that are available in the workplace

2.24

Describe the importance of reviewing their training and development

2.25

Explain with whom to discuss training and development issues

2.26

Describe the extent of their own responsibility and to whom they
should report if they have any problems that they cannot resolve
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Unit 4:

Unit reference number:

QCF level:

Credit value:

Guided learning hours:

Marking Off Marine
Structural Steelwork
Components

R/7601/2098
3

21

63

Unit aim

This unit covers the skills and knowledge needed to prove the competences
required to mark off plate and rolled sections, in accordance with approved
procedures. The learner will be required to select the materials, the appropriate
marking out tools and equipment, based on the information presented to the
learner and the accuracy to be achieved. Marking out will be the preparation
required for cutting, shaping and forming of plate and sections, as appropriate to
the application, and could include marking out workpiece datums, centre lines,
angles, curved details, bending details including bending allowances, and hole

centring and outlining details.

Unit assessment requirements/evidence requirements

This unit must be assessed in a work environment and must be assessed in
accordance with the ‘Common Requirements for National Vocational Qualifications
(NVQ) in the QCF’ which can be found in Annexe A.

Additional assessment requirements have been published by Semta. Please refer to
the Engineering NVQ QCF Unit Assessment Strategy in Annexe B.
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Learning outcomes and assessment criteria

To pass this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the unit. The assessment criteria
determine the standard required to achieve the unit.

Learning outcomes Assessment criteria Evidence | Portfolio Date
type reference
1 | Mark off marine 1.1 Work safely at all times, complying with health and safety and other
structural relevant regulations and guidelines
steelwork . . . .
1.2 Obtain and use the correct information for marking out
components
1.3 Obtain the appropriate marking out equipment and check that it is in
a usable condition
1.4 Mark off plate or section, using all of the following tools and
instruments:
e Scriber
e Punch
¢ Rule and tape
e Straight edge
e Square
e Protractor
e Dividers or trammels
e Chalk line
¢ Templates
e Laser (where applicable)
1.5 Prepare suitable datums and marking out surfaces
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Learning outcomes

1.6

Assessment criteria

Mark out using appropriate methods

1.7

Mark off marine parts on two appropriate materials from the
following:

Carbon steel plate
Carbon steel sections
Aluminium

Stainless steel
Non-metallic materials

Other material (specify)

1.8

Mark off plate or sections for four of the following components:

Deck plates

Shell plates
Transverses/longitudinal girders
Frames/longitudinals/stiffeners
Bulkheads

Intercostals/wash plates

Beam knees/brackets

Web supports
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Learning outcomes Assessment criteria Evidence | Portfolio Date

type reference

1.9 Mark off material to include five of the following features:
e Datum and centre lines

e Square/rectangular profiles

¢ Irregular shapes

e Circles

e Curved profiles

e Bend guide lines

e Angles

e Hole centring and outlining (linear)

e Hole centring and outlining (circular)

1.10 | Check that the marking out complies with the specification

1.11 | Produce marked-off components which meet all of the following
standards:

e Company/client standards
e Dimensionally accurate (to drawing or specification)
e Clearly defined for required processes

e Use recognised marking out conventions

1.12 | Deal promptly and effectively with problems within their control and
report those that cannot be resolved
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Learning outcomes Assessment criteria Evidence | Portfolio Date

type reference

2 Know how to mark | 2.1 Explain the specific safety precautions to be taken when carrying out

off marine marking-off activities in a marine fabrication environment, and when
structural using plate or rolled section materials, both on land and on board
steelwork vessels (including general workshop and site safety, appropriate
components personal protective equipment, accident procedure; statutory

regulations, risk assessment procedures and COSHH regulations)

2.2 Explain what personal protective clothing and equipment needs to be
worn when carrying out the marking-off activities

2.3 Explain the correct methods of moving or lifting plate and rolled
section materials

2.4 Describe the hazards associated with marking off fabricated
components (such as working in a marine fabrication environment,
lifting and handling plate/fabricated components, slivers/burrs on
plate materials, using marking-out mediums, using laser marking-out
equipment), and explain how they can be minimised

2.5 Explain the procedures to be adopted to obtain the necessary
drawings and job instructions

2.6 Explain how to extract information from engineering drawings and
related specifications (to include symbols and conventions to
appropriate BS or 1SO standards), in relation to work undertaken

2.7 Explain how to interpret first and third angle drawings, imperial and
metric systems of measurement, workpiece reference points and
system of tolerancing

2.8 Explain how to carry out currency/issue checks of the specifications
they are working with

2.9 Explain how to produce a three dimensional shape from the two
dimensional material
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Learning outcomes Assessment criteria Evidence | Portfolio Date

type reference

2.10 | Describe the preparations to be carried out on the material prior to
marking out, to enhance clarity, accuracy and safety

2.11 | Explain the principles of marking out; developing basic shapes
(including flat, rectangular and cylindrical) from flat plate or rolled
section materials

2.12 | Describe the various marking-out tools and equipment that can be
used to mark off straight lines, angles, circles and profiles

2.13 | Explain the use of marking-out conventions, datum edges/lines and
centre lines

2.14 | Explain the ways of laying out the shapes/patterns to maximise the
use of plate or sheet material

2.15 | Describe the methods of marking out large or long shapes

2.16 | Explain how to mark out and transfer information from templates

2.17 | Explain the calibration/care and control procedures for tools and
equipment

2.18 | Explain the need for clear and dimensional accuracy in marking out to
specifications/drawings

2.19 | Describe the things that can go wrong in marking out the marine
components, and explain how these can be avoided

2.20 | Describe the extent of their own responsibility and explain whom they
should report to if they have problems that they cannot resolve
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Unit 5: Assembling Fabricated
Components to
Produce Marine
Sub-Assemblies

Unit reference number: R/601/2103
QCF level: 3
Credit value: 46

Guided learning hours: 105

Unit aim

This unit covers the skills and knowledge needed to prove the competences
required to produce heavy platework (3mm thick plate and above) and rolled
section, minor sub-assemblies, in accordance with instructions and approved
procedures. The learner will be required to interpret specifications and drawings
correctly, to identify and select the correct components, to lay out and follow the
build-strategy procedures, to bring together, prepare for joining and assemble in
the right order, platework and rolled section components, in order to produce
marine minor sub-assemblies. The sub-assemblies produced could cover such
things as deck components, shell/cover plates, girders/beams/transverses,
seating/platforms, tanks, tube/pipe trusses, guards/uptakes, floor components,
brackets and stiffener structures, posts/pillars/columns and cylindrical structures.
The learner will be required to lay out and secure the various component parts of
the structure, using mechanical fastenings, temporary tack welding or adhesive
bonding techniques, in the correct order, and ensuring that the components are
assembled in a manner that is fit for purpose.

Unit assessment requirements/evidence requirements

This unit must be assessed in a work environment and must be assessed in
accordance with the ‘Common Requirements for National Vocational Qualifications
(NVQ) in the QCF’ which can be found in Annexe A.

Additional assessment requirements have been published by Semta. Please refer to
the Engineering NVQ QCF Unit Assessment Strategy in Annexe B.
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Learning outcomes and assessment criteria

To pass this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the unit. The assessment criteria
determine the standard required to achieve the unit.

Learning outcomes Assessment criteria Evidence | Portfolio Date
type reference
1 | Assemble 1.1 Work safely at all times, complying with health and safety and other
fabricated relevant regulations and guidelines

components to
produce marine
sub-assemblies

1.2 Carry out all of the following during the marine sub-assembly
operations:

e Correctly prepare and set up the components and faces to be
joined
e Use the correct datum faces

e Correctly align the components and faces to be joined

e Assemble/fabricate the platework components in the correct
order or manner

¢ Produce an assembly which meets the required specification

1.3 Follow the relevant instructions, assembly drawings and any other
specifications

1.4 Check that the specified components are available and that they are
in a usable condition
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Learning outcomes Assessment criteria Evidence | Portfolio Date

type reference

1.5 Use four of the following types of components in the sub-assemblies
produced:

e Rolled sections

e Tubes/pipes

o Stiffeners

e Brackets/beam knees
e Flat plates

e Pressed plates

¢ Rolled plates

e Pre-fabricated components

1.6 Use the appropriate methods and techniques to assemble the
components in their correct positions

1.7 Assemble platework components, using two of the following methods:
e Temporary tack welding

e Pin-table jig

e Panel line fabrication

¢ Riveting (hot or cold)

¢ Mechanically fastened (nuts and bolts)

¢ Adhesive bonding

e Fairing aids

1.8 Secure the components using the specified connectors and securing
devices
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Learning outcomes Assessment criteria

Evidence | Portfolio Date
type reference

1.9

Produce five of the following minor sub-assemblies:

Deck assemblies

Shell and cover plates
Girders/beams/transverses
Seating/platforms

Tanks

Tube/pipe trusses
Guards/uptakes
Floor/bracket/stiffener structures
Posts/pillars/columns

Cylindrical structures

1.10

Check the completed assembly to ensure that all operations have
been completed and the finished assembly meets the required

specification
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Learning outcomes Assessment criteria Evidence | Portfolio Date

type reference

1.11 | Produce marine sub-assemblies which meet all of the following
standards:

e All components are correctly assembled and aligned in
accordance with the specification

e Overall dimensions are within specification tolerances

e Assemblies meet appropriate geometric tolerances (square,
straight, angles, free from twists)

e Where appropriate, pitches of erection holes meet specification
requirements

e Completed sub-assemblies have secure and firm joints, and are
clean and free from burrs or flash

1.12 | Deal promptly and effectively with problems within their control and
report those that cannot be solved
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Learning outcomes Assessment criteria Evidence | Portfolio

type reference
2 | Know how to 2.1 Explain the specific safety precautions to be taken when working in a
assemble marine fabrication environment, and when producing marine
fabricated platework assemblies (general workshop and site safety, appropriate
components to personal protective equipment, accident procedure; statutory
produce marine requirements, risk assessment procedures and relevant requirements
sub-assemblies of HASAWA, COSHH and Work Equipment Regulations; safe disposal

of waste materials)

2.2 Explain what personal protective clothing and equipment needs to be
worn when carrying out the sub-assembly activities (including leather
gloves, eye protection, safety helmets and ear protection)

2.3 Explain the safe working practices and procedures for producing
marine sub-assemblies

2.4 Explain the correct methods of moving or lifting bulky and heavy
components and fabrications

2.5 Describe the hazards associated with marine platework fabrication
and assembly activities (such as using dangerous or badly maintained
tools and equipment; lifting and handling long and heavy
components; cuts, slips, trips and falls), and explain how they can be
minimised

2.6 Explain how to obtain the necessary drawings and build specifications

2.7 Explain how to extract information from engineering drawings and
related build specifications (to include symbols and conventions to
appropriate BS or 1SO standards) in relation to work undertaken

2.8 Explain how to carry out currency/issue checks of the specifications
they are working with

2.9 Explain how to interpret marking out conventions (such as cutting
lines, centre lines
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Learning outcomes Assessment criteria

Evidence
reference

2.10

Explain what preparations need to be carried out on the components
prior to assembling them

2.11

Describe the various methods of securing the assembled components
(including nuts and bolts, tack welding methods and techniques, hot
and cold riveting, adhesive bonding of components)

2.12

Explain how to set up and align the various components, and the
tools and equipment to be used

2.13

Describe the methods of temporarily holding the joints together to aid
the assembly activities (such as jigs, clamps, rivet clamps, jacks and
wedges)

2.14

Explain the use and care of tools and equipment, and their control
procedures

2.15

Explain the importance of using tools or equipment only for the
purpose intended

2.16

Explain the care that is required when using the tools or equipment,
and the proper way of preserving tools or equipment between
operations

2.17

Describe the things that can go wrong when producing marine sub-
assemblies, and explain how these can be avoided

2.18

Describe the inspection techniques that can be applied to check that
shape (including straightness) and dimensional accuracy are to
specification and within acceptable limits

2.19

Describe the extent of their own authority and explain whom they
should report to if they have problems that they cannot resolve
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Unit 6: Slinging, Lifting and
Moving Materials,
Machinery and
Components in a
Marine Environment

Unit reference number: D/601/1424
QCF level: 3
Credit value: 15

Guided learning hours: 56

Unit aim

This unit covers the skills and knowledge needed to prove the competences
required to move loads in a marine environment, by slinging and lifting, in
accordance with approved procedures. The learner will be required to use correctly
specified items of lifting gear, which will include hand and/or power-operated
cranes and winches, and associated lifting accessories. The learner must check that
the lifting equipment is within current authorisation dates, is undamaged and within
the permitted safe working load (SWL). The learner will be expected to establish
the weight of the load to be moved, and to attach the appropriate slings to suitable
or designated lifting points on the load, in order to achieve a safe and balanced lift.
The learner must check the area that the load will move through, to ensure that it
is free from obstructions and is safe for the load to be moved. The learner will also
be expected to be able to give the correct hand and verbal signals during the lifting
activities.

Unit assessment requirements/evidence requirements

This unit must be assessed in a work environment and must be assessed in
accordance with the ‘Common Requirements for National Vocational Qualifications
(NVQ) in the QCF’ which can be found in Annexe A.

Additional assessment requirements have been published by Semta. Please refer to
the Engineering NVQ QCF Unit Assessment Strategy in Annexe B.
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Learning outcomes and assessment criteria

To pass this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the unit. The assessment criteria
determine the standard required to achieve the unit.

Learning outcomes Assessment criteria Evidence | Portfolio Date

type reference

1 | Sling, lift and move | 1.1 Work safely at all times, complying with health and safety and other
materials, relevant regulations and guidelines

machinery and
components in a
marine
environment

1.2 Check that the equipment to be used is suitable for the materials,
machinery or components being lifted and is in a safe and usable
condition, by establishing all of the following:

e The equipment is certified and is compliant, within current test
dates (such as LOLER regulations and health and safety
requirements)

¢ All lifting equipment registers are up to date
e All slings are free from obvious defects

e The lifting equipment selected is suitable for the materials,
machinery or component(s) to be lifted

e The identification number and SWL are clearly marked on the
equipment selected

e Where applicable, the equipment is correctly colour coded
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Learning outcomes Assessment criteria Evidence | Portfolio Date

type reference

1.3 Check before slinging, lifting or moving the load, ensure that all of the
following have been established/checked:

e Weight of the load

e The proposed route of the load is clear

e Those affected have been informed

e Landing/storage area is clear

e Agreed code of verbal/hand signals

e Precautions are in place in case of spillage

¢ Arrangements are made for securing/storing in the landing place

1.4 Use two of the following lifting and moving methods and techniques:
e Crane

e Winch

e Low loaders

e Capstan

e Lifting appliances

¢ Pulling appliances

e Multi-sheaved block combinations

e Powered lifting equipment

e Hand operated lifting equipment

e Jacks, skates and trolleys
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Learning outcomes Assessment criteria Evidence | Portfolio Date

1.5

type reference

Position the moving equipment so that the weight of the load is
evenly distributed

1.6

Attach the appropriate handling equipment securely to the load, using
approved methods to eliminate slippage

1.7

Use two of the following slinging methods:
e Single leg slings
e Two-leg slings
e Three and four-leg slings
e Lifting beams

e Spreaders

1.8

Confirm that the load is secure before moving

1.9

Move the load over the selected, suitable route
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Learning outcomes Assessment criteria

Evidence | Portfolio Date

type reference

1.10

Move two of the following types of loads:
e Sheet materials
e Pipes, bars, joists (single and/or in bundles)
e Liquid containers (such as drums)
e Hot/radiant/toxic/corrosive
e Components/machinery with evenly distributed weight
e Components/machinery with unevenly distributed weight
e Access structures
e Irregularly shaped objects
e Fabricated units
e Sub-assemblies

e Fragile components

1.11

Position and release the load safely in its intended final location
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Learning outcomes Assessment criteria Evidence | Portfolio Date

type reference

1.12 | Move loads safely and correctly, and re-position in two of the
following conditions:

e To differing elevations
e As part of an assembly
e Through complex rigging operations

¢ In the same elevation

e Rotate a load
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Learning outcomes Assessment criteria Evidence | Portfolio

type reference

2 | Know how to sling, | 2.1 Explain the specific safety precautions to be taken when slinging and

lift and move lifting loads, and the need for ensuring load security (general
materials, workshop and site safety, appropriate personal protective equipment,
machinery and protecting other workers during the lifting operations, accident
components in a procedures, statutory regulations, risk assessment procedures and
marine COSHH regulations)

environment 2.2 Describe the hazards associated with slinging and lifting of loads, and

how they can be minimised

2.3 Explain their understanding of the Approved Code of Practice (ACOP)
for safe use of lifting equipment, and Lifting Operation and Lifting
Equipment Regulations (LOLER)

2.4 Explain the specific requirements for the marking of lifting equipment,
and the specific method used in the organisation in which they are
working

2.5 Describe the range of equipment that is to be used for the lifting
operations (such as hand and power-operated cranes, winches,
pulling equipment)

2.6 Describe the lifting equipment accessories that are to be used (such
as slings, chains, wire ropes, eye bolts)

2.7 Explain the checks that should be made on the lifting equipment prior
to use, and things that they should look for

2.8 Explain how to carry out visual in-service inspections of the
equipment, and what to do should any defective equipment be
identified
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Learning outcomes

Assessment criteria Evidence | Portfolio Date

type reference

2.9 Describe the factors which affect the selection of the lifting equipment
and lifting accessories (such as weight, type of load, operating
environment)

2.10 | Explain how to identify the included angle when using multi-leg slings

2.11 | Explain how to check that the lifting equipment is capable of lifting
the load to be moved

2.12 | Explain how to plan and prepare a route for moving loads, and the
things that they will need to take into account

2.13 | Explain the specific requirements for the organisation of lifting
operations

2.14 | Explain the signalling techniques used to communicate with crane
drivers (to include both hand signals and verbal commands)

2.15 | Explain how lifting equipment should be stored and handled

2.16 | Describe the extent of their own responsibility and explain whom they

should report to if they have problems that they cannot resolve

Learner name: Date:
Learner signature: Date:
Assessor signature: Date:
Internal verifier signature: Date:
(if sampled)

74

Pearson Edexcel Level 3 NVQ Diploma in Marine Engineering — Structural Steelwork (QCF) and
Pearson Edexcel Level 3 NVQ Extended Diploma in Marine Engineering — Structural Steelwork (QCF) —
Specification — Issue 1 — March 2014 © Pearson Education Limited 2014



Unit 7: Cutting and Shaping
Materials Using
Portable Thermal
Cutting Equipment

Unit reference number: A/601/2113
QCF level: 3
Credit value: 35

Guided learning hours: 84

Unit aim

This unit covers the skills and knowledge needed to prove the competences
required for cutting and shaping plate (3mm thickness and above), rolled sections,
pipe and tube for marine fabrications, using portable thermal cutting equipment, in
accordance with approved procedures. The equipment to be used will include
handheld oxy-fuel gas cutting equipment, plasma cutting equipment and simple
portable machines running on tracks. The learner will be required to assemble and
set up the appropriate equipment for the material and thickness to be cut, the type
of operation to be carried out and the accuracy required to be achieved. Materials
to be cut and shaped may include mild steel, stainless steel, special steels and
other appropriate materials, and the work will include guided cuts, vertical cuts,
overhead cuts, external curved contours, round and square holes, and demolition
work, as appropriate. This will call for care in selecting the right equipment and
tools, so as to avoid damage to the material and tools, and danger to oneself.

Unit assessment requirements/evidence requirements

This unit must be assessed in a work environment and must be assessed in
accordance with the ‘Common Requirements for National Vocational Qualifications
(NVQ) in the QCF’ which can be found in Annexe A.

Additional assessment requirements have been published by Semta. Please refer to
the Engineering NVQ QCF Unit Assessment Strategy in Annexe B.
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Learning outcomes and assessment criteria

To pass this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the unit. The assessment criteria
determine the standard required to achieve the unit.

Learning outcomes

Assessment criteria Evidence | Portfolio Date

1 | Cut and shape
materials using
portable thermal
cutting equipment

type reference

1.1 Work safely at all times, complying with health and safety and other
relevant regulations and guidelines
1.2 Use two of the following thermal cutting methods:

¢ Handheld oxy-fuel gas cutting equipment
e Handheld plasma gas cutting equipment

e Simple, portable, track-driven cutting equipment (electrical or
mechanical)
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Learning outcomes Assessment criteria Evidence | Portfolio Date

type reference

1.3 Confirm that the machine is set up and ready for the machining
activities to be carried out by carrying out all of the following checks:

e The equipment selected is suitable for the operations to be
performed

e Regulators, hoses and valves are securely connected and free
from leaks and damage

e The correct gas nozzle is fitted to the cutting torch
e A flashback arrestor is fitted to the gas equipment
e Appropriate gas pressures are set

e The correct procedure is used for lighting, adjusting and
extinguishing the cutting flame

e Hoses are safely routed and protected at all times

¢ Gas cylinders are handled and stored safely and correctly

1.4 Manipulate the machine tool controls safely and correctly in line with
operational procedures
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Learning outcomes

Assessment criteria Evidence | Portfolio Date

1.5

type reference

Perform thermal cutting operations, to produce six of the following
features:

e Down-hand straight cuts (freehand)
e Straight cuts (track guided)
e Vertical cuts

e Overhead cuts

e Regular shapes

¢ Irregular shapes

e Angled cuts

¢ Radial cuts

e Rough cutting (demolition)
e Chamfers

¢ Gouging/flushing

e Bevelled edge — weld preparations

1.6

Produce thermal cuts in three of the following forms of material
(metal of 3mm and above) and two different thicknesses:

Plate

¢ Rolled sections

Pipe/tube

e Structures
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Learning outcomes Assessment criteria Evidence | Portfolio Date

type reference
1.7 Produce cut profiles for one type of material from the following:
e Mild steel
e High tensile steel

e Other appropriate metal

1.8 Produce components to the required quality and within the specified
dimensional accuracy

1.9 Produce thermally-cut components which meet all of the following
standards:

o Dimensional accuracy is within the tolerances specified on the
drawing/specification, or within +/- 1.5mm

e Angled/radial cuts are within specification requirements
(perpendicular/angularity/elliptical/parabolic)

¢ Cuts are clean and smooth, with minimal drag lines

1.10 | Carry out quality sampling checks at suitable intervals

1.11 | Deal promptly and effectively with problems within their control and
report those that cannot be solved

1.12 | Shut down the equipment to a safe condition on conclusion of the
machining activities
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Learning outcomes Assessment criteria Evidence | Portfolio

type reference
2 | Know how to cut 2.1 Explain the specific safety precautions to be taken when working with
and shape thermal cutting equipment in a marine fabrication environment, both
materials using on land and on board vessels (including general workshop and site
portable thermal safety, appropriate personal protective equipment, fire and explosion
cutting equipment prevention, protecting other workers, safety in enclosed/confined

spaces; fume control; accident procedure; statutory regulations)

2.2 Explain what personal protective clothing and equipment needs to be
worn when working with fabrications and thermal cutting equipment
(including leather aprons and gloves, eye protection and safety
helmets)

2.3 Explain the correct methods of moving or lifting plate materials and
components

2.4 Describe the hazards associated with thermal cutting (including naked
flames, fumes and gases, explosive gas mixtures, oxygen enrichment,
spatter, hot metal, elevated working, enclosed spaces), and explain
how they can be minimised

2.5 Explain the safe working practices and procedures for using thermal
equipment in line with British Compressed Gas Association (BCGA)
codes of practice (to include setting-up procedures, permit-to-work
procedures and emergency shutdown procedures)

2.6 Explain how to obtain the necessary drawings and thermal cutting
specifications

2.7 Explain how to extract information from engineering drawings and
related specifications (to include symbols and conventions to
appropriate BS or I1SO standards) in relation to work undertaken

2.8 Explain how to carry out currency/issue checks of the specifications
they are working with
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Learning outcomes Assessment criteria

Evidence
reference

2.9

Explain how to interpret first and third angle drawings, imperial and
metric systems of measurement, workpiece reference points and
system of tolerancing

2.10

Explain the basic principles of thermal cutting and related equipment;
the various techniques and their limitation; care of the equipment to
ensure that it is safe and ready to use

2.11

Describe the various types of thermal cutting equipment available,
and typical applications

2.12

Describe the accessories that can be used with handheld thermal
cutting equipment to aid cutting operations (such as guides,
trammels, templates); arrangements for attaching cutting aids to the
equipment

2.13

Explain what gases are used in thermal cutting; gas identification and
colour codes; their particular characteristics and safety procedures

2.14

Explain how to set up the thermal cutting equipment (including
connection of hoses, regulators and flashback arrestors, selection of
cutting torch and nozzle size in relationship to material thickness and
operations performed)

2.15

Describe the preparations that need to be carried out prior to cutting
(including checking connections for leaks, setting gas pressures,
setting-up the material/workpiece, and checking the cleanliness of
materials used)

2.16

Explain the holding methods that are used to aid thermal cutting, and
the equipment that can be used

2.17

Explain how to set up the operating conditions (including flame
control, and the effects of mixtures and pressures associated with
thermal cutting)
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Learning outcomes Assessment criteria

2.18

Evidence | Portfolio Date

type reference

Explain the correct procedure for lighting and extinguishing the flame,
and the importance of following the procedure

2.19

Explain the procedures to be followed for cutting specific materials,
and why these procedures must always be adhered to

2.20

Explain the material thermal cutting characteristics and material
preparation requirements

2.21

Explain the terminology used in thermal cutting, in relation to the
operations being performed

2.22

Describe the problems that can occur with thermal cutting, and
explain how they can be avoided (including causes of distortion during
thermal cutting and methods of controlling distortion)

2.23

Explain the effects of oil, grease, scale or dirt on the cutting process

2.24

Describe the causes of cutting defects, and explain how to recognise
them, and methods of correction and prevention

2.25

Describe the quality requirements of the type of work being
undertaken

2.26

Explain the calibration/care and control procedures for tools and
equipment

2.27

Describe the procedure for the safe disposal of waste materials

2.28

Describe the extent of their own responsibility and explain whom they
should report to if they have problems that they cannot resolve
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uUnit 8: Assembling Sub-
Assemblies and
Components to
Produce Major Marine
Structural Assemblies

Unit reference number: Y/601/2121
QCF level: 3
Credit value: 53

Guided learning hours: 105

Unit aim

This unit covers the skills and knowledge needed to prove the competences
required to assemble major marine structural assemblies, in accordance with
instructions and approved procedures. The learner will be required to interpret
specifications and drawings correctly, to identify and select the correct sub-
assemblies and components, to lay out and follow the build-strategy procedures, to
bring together, prepare for joining and assemble in the right order sub-assemblies
and components, in order to produce major marine structural assemblies. The
major assemblies produced will cover such things as decks (plate or lattice), hull
unit structures, shell/cover units, tube/pipe trusses, tanks and containers,
bulkheads and firewalls, support structures, platforms and seating. The learner will
be required to lay out and secure the various component parts of the structure,
using mechanical fastenings and temporary tack welding in the correct order, and
to ensure that the structures are assembled in a manner that is fit for purpose.

Unit assessment requirements/evidence requirements

This unit must be assessed in a work environment and must be assessed in
accordance with the ‘Common Requirements for National Vocational Qualifications
(NVQ) in the QCF’ which can be found in Annexe A.

Additional assessment requirements have been published by Semta. Please refer to
the Engineering NVQ QCF Unit Assessment Strategy in Annexe B.
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Learning outcomes and assessment criteria

To pass this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the unit. The assessment criteria
determine the standard required to achieve the unit.

Learning outcomes

Assessment criteria

Evidence | Portfolio Date
type reference

1 Assemble sub-
assemblies and
components to
produce major
marine structural
assemblies

1.1 Work safely at all times, complying with health and safety and other
relevant regulations and guidelines
1.2 Carry out all of the following during the major marine structural
assembly operations:
e Correctly prepare and set up the components and faces to be
joined
e Use the correct datum faces
e Correctly align the components and faces to be joined
e Assemble the structural components and sub-assemblies in the
correct order or manner
e Produce major structural assemblies which meet the required
specification
1.3 Follow the relevant instructions, assembly drawings and any other
specifications
1.4 Check that the specified components are available and that they are

in a usable condition
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Learning outcomes Assessment criteria Evidence | Portfolio Date

type reference

1.5 Use two of the following types of assemblies/components in the
assemblies produced:

e Minor assemblies
e Sub-assemblies

e Pre-fabricated components

1.6 Use the appropriate methods and techniques to assemble the
components in their correct positions

1.7 Assemble the parts using two of the following methods:
e Temporary tack welding

e Use of fairing aids

¢ Riveting (hot or cold)

¢ Mechanically fastened (nuts and bolts)

e Use of jig/framework

1.8 Produce three of the following major marine assemblies:
e Decks (plate or lattice)

e Hull unit structure sections

e Shell and cover units

e Tube/pipe trusses

¢ Bulkheads and firewalls

e Support structures

e Tanks or containers

e Seating/platforms

86 Pearson Edexcel Level 3 NVQ Diploma in Marine Engineering — Structural Steelwork (QCF) and
Pearson Edexcel Level 3 NVQ Extended Diploma in Marine Engineering — Structural Steelwork (QCF) —
Specification — Issue 1 — March 2014 © Pearson Education Limited 2014



Learning outcomes Assessment criteria Evidence | Portfolio Date

type reference

1.9 Secure the components using the specified connectors and securing
devices

1.10 | Check the completed assembly to ensure that all operations have
been completed and the finished assembly meets the required
specification

1.11 | Produce major marine structural assemblies which meet all of the
following standards:

¢ All minor/sub-assemblies are correctly assembled and aligned in
accordance with the specification

e Overall dimensions are within specification tolerances

e Major structural assemblies meet appropriate geometric
tolerances (square, straight, angles, free from twists)

e Where appropriate, pitches of erection holes meet specification
requirements

e Completed assemblies have secure and firm joints, and are
clean and free from burrs or flash

1.12 | Deal promptly and effectively with problems within their control and
report those that cannot be solved
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Learning outcomes Assessment criteria Evidence | Portfolio

type reference

2 | Know how to 2.1 Explain the specific safety precautions to be taken when working in a

assemble sub- marine fabrication environment, and when producing major marine

assemblies and structural assemblies (including general workshop and site safety,

components to appropriate personal protective equipment, accident procedure;

produce major statutory requirements, risk assessment procedures and relevant

marine structural requirements of HASAWA, COSHH and Work Equipment Regulations)

assemblies

2.2 Explain what personal protective clothing and equipment needs to be
worn when carrying out the major structural assembly activities (such
as leather gloves, eye protection, safety helmets and ear protection)

2.3 Explain the safe working practices and procedures for producing
marine major structural assemblies

2.4 Explain the correct methods of moving or lifting bulky and heavy
components and fabrications

2.5 Describe the hazards associated with marine plate-work fabrication
and structural assembly activities (such as using dangerous or badly
maintained tools and equipment; lifting and handling long and heavy
components; cuts, slips, trips and falls), and how they can be
minimised

2.6 Explain how to obtain the necessary drawings and build specifications

2.7 Explain how to extract information from engineering drawings and
related build specifications (to include symbols and conventions to
appropriate BS or 1SO standards) in relation to work undertaken

2.8 Explain how to carry out currency/issue checks of the specifications
they are working with

2.9 Explain how to interpret marking-out conventions (including cutting
lines, centre lines)
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Learning outcomes Assessment criteria Evidence | Portfolio Date

type reference

2.10 | Describe the various stages of assembly of the major marine
structures, and the terminology used

2.11 | Explain what preparations are to be carried out on the components,
prior to assembling them

2.12 | Describe the various methods of securing the assembled components
(including nuts and bolts; tack welding methods and techniques; hot
and cold riveting)

2.13 | Explain how to set up and align the various components, and the
tools and equipment to be used

2.14 | Describe the methods of temporarily holding the joints together to aid
the assembly activities (such as jigs, clamps, rivet clamps, jacks and
wedges)

2.15 | Explain the use and care of tools and equipment, and their control
procedures

2.16 | Explain the importance of using tools or equipment only for the
purpose intended

2.17 | Explain the care that is required when using the tools or equipment,
and the proper way of preserving tools or equipment between
operations

2.18 | Describe the things that can go wrong when producing major marine
structural assemblies, and explain how these can be avoided
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Learning outcomes

Assessment criteria Evidence | Portfolio Date

type reference

2.19 | Describe the inspection techniques that can be applied to check that
shape (including straightness) and dimensional accuracy are to
specification and within acceptable limits

2.20 | Describe the procedure for the safe disposal of waste materials

2.21 | Describe the extent of their own authority and explain whom they

should report to if they have problems that they cannot resolve

Learner name: Date:
Learner signature: Date:
Assessor signature: Date:
Internal verifier signature: Date:
(if sampled)
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Unit 9:

Unit reference number:

QCF level:

Credit value:

Guided learning hours:

Lining Off for Assembly

and Erection of Marine
Steelwork and
Components

A/601/2127
3

28

70

Unit aim

This unit covers the skills and knowledge needed to prove the competences
required to line off, in accordance with approved procedures. The learner will be
required to select the required lining off tools and equipment, based on the
information presented to them and the accuracy to be achieved. Lining off will be
the preparation required for assembly and erection of structural steelwork, sub-
assemblies, major assemblies, and the positioning and alignment of other marine
components, and will include establishing and lining off workpiece datums, centre
lines, angles, regular and irregular details.

Unit assessment requirements/evidence requirements

This unit must be assessed in a work environment and must be assessed in
accordance with the ‘Common Requirements for National Vocational Qualifications
(NVQ) in the QCF’ which can be found in Annexe A.

Additional assessment requirements have been published by Semta. Please refer to
the Engineering NVQ QCF Unit Assessment Strategy in Annexe B.
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Learning outcomes and assessment criteria

To pass this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the unit. The assessment criteria
determine the standard required to achieve the unit.

Learning outcomes Assessment criteria Evidence | Portfolio Date
type reference
1 | Line off for 1.1 Work safely at all times, complying with health and safety and other
assembly and relevant regulations and guidelines

erection of marine
steelwork and
components 1.3 Obtain the appropriate marking out equipment and check that it is in
a usable condition

1.2 Obtain and use the correct information for marking out

1.4 Line off onto plate or sections from drawings, using all of the following
tools and instruments:

e Scriber

e Punch

¢ Rule and tape

e Straight edge

e Square

e Protractor

e Dividers or trammels
e Chalk line

¢ Templates

e Laser (where applicable)

1.5 Prepare suitable datums and marking out surfaces

92 Pearson Edexcel Level 3 NVQ Diploma in Marine Engineering — Structural Steelwork (QCF) and
Pearson Edexcel Level 3 NVQ Extended Diploma in Marine Engineering — Structural Steelwork (QCF) —
Specification — Issue 1 — March 2014 © Pearson Education Limited 2014



Learning outcomes Assessment criteria

Evidence
reference

1.6

Interpret drawings, and line off plate and sections to the required
dimensions for two of the following:

e Positional lines/alignment
e Structural datum/centre lines

e Final unit dimensional sizes

1.7

Mark out using appropriate methods

1.8

Line off required locations/positions for three of the following:
¢ Bulkheads/partitions
e Major unit erection
e Access/penetration openings
e Sub-assembled units

¢ Machinery/seatings/equipment

1.9

Line off material, to include three of the following:
e Square/rectangular shapes
e Irregular shapes
e Angles

e Circular shapes
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Learning outcomes Assessment criteria Evidence | Portfolio Date

type reference

1.10 | Check that the marking out complies with the specification and meets
all of the following requirements:

e Company/client standards
e Dimensionally accurate (to drawing or specification)
e Clearly defined for required processes

e Uses recognised lining off conventions

1.11 | Deal promptly and effectively with problems within their control and
report those that cannot be resolved
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Learning outcomes

Assessment criteria

Evidence | Portfolio

type reference

2 Know how to line
off for assembly
and erection of
marine steelwork
and components

2.1

Explain the specific safety precautions to be taken when carrying out
lining off activities in a marine steelwork environment (including
general workshop and site safety, appropriate personal protective
equipment, accident procedure; statutory regulations, risk
assessment procedures and COSHH regulations)

2.2

Explain what personal protective clothing and equipment needs to be
worn when carrying out the lining off and fabrication activities (such
as leather gloves, eye protection, safety helmets)

2.3

Describe the hazards associated with lining off marine components
(such as working in a marine structural steelwork environment, lifting
and handling sheet/fabricated components, slivers/burrs on sheet
materials, using marking out mediums, using laser marking out
equipment, working at height), and explain how they can be
minimised

2.4

Explain the procedures to be adopted to obtain the necessary
drawings and job instructions

2.5

Explain how to extract information from engineering drawings and
related specifications (to include symbols and conventions to
appropriate BS or 1SO standards) in relation to work undertaken

2.6

Explain how to interpret first and third angle drawings, imperial and
metric systems of measurement, workpiece reference points and
system of tolerancing

2.7

Explain how to carry out currency/issue checks of the specifications
they are working with

2.8

Explain the principles of lining off
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Learning outcomes

Assessment criteria Evidence | Portfolio Date

type reference

2.9 Explain the importance of datum lines, and why all measurements
must be taken from these datums (including accumulation of errors,
and how this can affect the overall assembly)

2.10 | Describe the various lining off tools and equipment that can be used
for the lining off activities

2.11 | Explain the use of marking out conventions, datum edges/lines and
centre lines

2.12 | Explain how to line off and transfer information from templates

2.13 | Explain the importance of using tools only for the purpose intended;
the care that is required when using the equipment and tools; the
proper way of preserving and storing tools and equipment between
operations

2.14 | Explain the need for clear and dimensional accuracy in lining off to
specifications/drawings

2.15 | Describe the things that can go wrong in lining off the marine
components, and explain how these can be avoided

2.16 | Describe the extent of their own responsibility and explain whom they

should report to if they have problems that they cannot resolve

Learner name: Date:

Learner signature: Date:

Assessor signature: Date:

Internal verifier signature: Date:

(if sampled)
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Unit 10: Cutting Materials Using
Hand and Machine
Tools

Unit reference number: R/601/2151
QCF level: 3
Credit value: 40

Guided learning hours: 91

Unit aim

This unit covers the skills and knowledge needed to prove the competences
required to cut and shape material, in order to fabricate clips, brackets, covers,
trunking and similar compo