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1 Units

Structure of units

These units each have the following:

City & Guilds reference number

unit accreditation number (UAN)

title

level

credit value

guided learning hours

e unitaim

e relationship to NOS, other qualifications and frameworks
e endorsement by a sector or other appropriate body

e learning outcomes which are comprised of a number of assessment
criteria
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Unit 704 Producing mechanical
engineering drawings using a
CAD system

UAN: F/504/6348

Level: 2

Credit value: 11

GLH: 61

Relationship to NOS:

This unit has been derived from national
occupational standard Performing
Engineering Operations Unit No. 4:
Producing mechanical engineering drawings
using a CAD system (Suite 2)

Endorsement by a
sector or regulatory
body:

This unit is endorsed by SEMTA

Aim:

This unit covers the skills and knowledge
needed to prove the competences required
to set up and operate a computer aided
drawing (CAD) system to produce detailed
drawings for mechanical engineering
activities. It will prepare the learner for entry
into the engineering or manufacturing
sectors, creating a progression between
education and employment, or it willact as a
basis for the development of additional skills
and occupational competences in the
working environment. The type of drawings
produced will include detail component
drawings for manufacturing, assembly and
sub-assembly drawings, installation
drawings, fault location aids such as flow
diagrams, and modification drawings.

The learner will be given a specific drawing
brief or a request for a change/modification
to a drawing, and they will be required to
access these requirements and extract all
necessary information in order to carry out
the drawing operations. The learner will
need to select the appropriate equipment
and drawing software to use, based on the
type and complexity of the drawing
functions to be carried out. The learner will
be expected to use current British,
European, International and company
standards to produce a drawing template for
a range of paper sizes that must include the
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drawing title, scale used, date of drawing,
material to be used and other relevant
information. The learner will then be
expected to produce fully detailed drawings
to enable the manufacture, assembly,
installation or modification of the product to
take place. On completion of the drawing
activities, the learner will be expected to
return all documentation, reference manuals
or specifications to the designated location,
to shut down the CAD system correctly and
to leave the work area in a safe and tidy
condition.

The learner’s responsibilities will require
them to comply with health and safety
requirements and organisational policy and
procedures for working with the CAD
equipment. The learner will need to take
account of any potential difficulties or
problems that may arise with the computer
hardware, software or drawing procedures,
and to seek appropriate help and advice in
determining and implementing a suitable
solution. The learner will work under a high
level of supervision, whilst taking
responsibility for their own actions and for
the quality and accuracy of the work that
they carry out.

The learner’s knowledge will provide an
understanding of their work, and will enable
them to apply appropriate computer aided
drawing procedures and techniques for
generating mechanical engineering
drawings. The learner will understand the
computer system and software used, and its
application, and will know about the various
tools and techniques used to produce the
drawings, to the required depth to provide a
sound basis for carrying out the activities to
the required specification.

The learner will understand the safety
precautions required when working with the
computer drawing system. The learner will
be required to demonstrate safe working
practices throughout, and will understand
the responsibility they owe to themselves
and others in the workplace.
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Learning outcome

The learner will:
1. produce mechanical engineering drawings using a CAD system

Assessment criteria

The learner can:

1.1 work safely at all times, complying with health and safety
legislation, regulations and other relevant guidelines

1.2 prepare the CAD system for operation by carrying out all of the
following:

a. checkthat all the equipment is correctly connected and in a
safe and usable working condition (such as cables
undamaged, correctly connected, safely routed, PAT tested)

b. power up the equipment and activate the appropriate drawing
software

c. setup the drawing system to be able to produce the drawing
to the appropriate scale

d. setup and check that all peripheral devices are connected and
correctly operating (such as keyboard, mouse, light pen,
digitiser/tablet, scanner, printer, plotter)

e. setthe drawing datum at a convenient point (where
applicable)

f. setup drawing parameters (to include layers, line types,
colour, text styles) to company procedures or to suit the
drawing produced

g. create a drawing template to the required standards, which
includes all necessary detail (such as title, drawing number,
scale, material, date, etc)

1.3 plan the drawing activities before they start them

1.4 use appropriate sources to obtain the required information for the
drawing to be created

1.5 use three of the following to obtain the necessary data to produce
the required drawings:

a. drawing brief

drawing change or modification request
manuals

calculations

sketches

specifications

regulations

sample component

existing drawings/designs

standards reference documents (such as limits and fits,
tapping drill charts)

k. notes from meetings/discussions
|. other available data

1.6 take into account three of the following design features, as
appropriate to the drawing being produced:

a. function
b. quality
c. manufacturing method

R R
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1.7

1.8
1.9

1.12

ergonomics

materials

cost

life of the product

tolerances

clearance

aesthetics

physical space

operating environment
.interfaces

n. safety
carry out all of the following before producing the engineering
drawing:

a. ensure that the data and information they have is complete
and accurate

b. review the data and information to identify the drawing
requirements

c. recognise and deal with problems (such as information-based
and technical)

access and use the correct drawing software

use appropriate techniques to create drawings, in the required
formats, that are sufficiently and clearly detailed

interpret and produce drawings, using two of the following
methods of projection:

a. first angle orthographic projections
b. isometric/oblique projections
c. third angle orthographic projections
produce two of the following types of drawing:
a. detail drawings
b. general arrangement drawings
C. sub-assembly drawings
d. installation drawings
produce mechanical drawings which include ten of the following:
straight lines
dimensions
angled lines
text
insertion of standard components
symbols and abbreviations
curved/contour lines
circles or ellipses
geometrical tolerancing
hidden detail
sectional detail
parts lists
m. other specific detail

use codes and other references that follow the required
conventions

produce drawings which comply with the following:
a. BSand SO standards
plus one more from the following:

3T AT TS0 00

QL

AT TS e 0T
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organisational guidelines

statutory regulations and codes of practice
CAD software standards

d. other international standard

1.15 make sure that drawings are checked and approved by the
appropriate person

1.16 save the drawings in the appropriate medium and location to
include all of the following:

a. ensure that their drawing has been checked and approved by
their supervisor

b. check that the drawing is correctly titled and referenced

c. save the drawing to an appropriate storage medium (such as
hard drive, CD/DVD, external storage device)

d. create a separate backup copy and place it in safe storage
e. produce a hard copy printout of the drawing for file purposes
f. register and store the drawings in the appropriate company
information system (where appropriate)
g. record and store any changes to the drawings in the company
information system (where appropriate)
1.17 produce hard copies of the finished drawings
1.18 deal promptly and effectively with problems within their control
and seek help and guidance from the relevant people if they have
problems that they cannot resolve
1.19 shut down the CAD system to a safe condition on completion of the
drawing activities

oo o

Learning outcome

The learner will:

2. know how to produce mechanical engineering drawings using a CAD
system

Assessment criteria

The learner can:

2.1 describe the specific safety precautions to be taken when working
with computer systems (to include safety guidance relating to the
use of visual display unit (VDU) equipment and work station
environment (such as lighting, seating, positioning of equipment),
repetitive strain injury (RSI); the dangers of trailing leads and cables;
how to spot faulty or dangerous electrical leads, plugs and
connections)

2.2 describe good housekeeping arrangements (such as cleaning down
work surfaces; storage devices, manuals and unwanted items of
equipment into safe storage; leaving the work area in a safe and
tidy condition)

2.3 describe the methods and procedures used to minimise the
chances of infecting a computer with a virus

2.4 describe the implications if the computer they are using does
become infected with a virus and who to contact if it does occur

2.5 describe the relevant sources and methods for obtaining any
required technical information relevant to the drawing being
produced (such as drawing briefs, specification sheets, request for
changes or modifications to drawings; technical information such
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2.6

2.7

2.8

29

2.10

2.11

2.12

213

2.14

2.15

2.16

2.17

2.18

2.19

2.20

2.21

2.22

2.23

as limits and fits, contraction allowances, bearing selection, surface
finish)

describe the basic principles of engineering manufacturing
operations, assembly and installation methods, and limitations of
the equipment/processes that are used to produce the drawn item
(such as machining methods, joining processes, fabrication, casting
and forging), and how these can influence the way they present the
drawing

describe the functionality of the component being drawn, and its
interrelationship with other components and assemblies

describe the correct start-up and shutdown procedures to be used
for the computer systems

describe the identification of the correct drawing software package
from the menu or operating environment; the various techniques
that are available to access and use the CAD software (such as
mouse, menu or tool bar, light pens, digitisers and tablets, printers
or plotters, and scanners)

describe the use of software manuals and related documents to aid
efficient operation of the relevant drawing system

explain how to deal with system problems (such as error messages
received, peripherals which do not respond as expected, obvious
faults with the equipment or connecting leads)

describe the types of drawings that may be produced by the
software (such as first and third angle drawings, sectional
elevations, isometric or oblique drawings)

explain how to set up the viewing screen to show multiple views of
the drawing to help with drawing creation (to include isometric
front and side elevations)

describe the national, international and organisational standards
and conventions that are used for the drawings

explain how to set up the drawing template parameters (such as
layers of drawings, scale, paper size, colour setup, line types,
dimension system and text styles)

describe the application and use of drawing tools (such as for
straight lines, curves and circles; how to create hatching and
shading on drawings; how to add dimensions and text to drawings;
producing layers of drawings)

explain how to access, recognise and use a wide range of standard
components and symbol libraries from the CAD equipment
describe the need for document control (such as ensuring that
completed drawings are approved, labelled and stored on a
suitable storage medium)

explain how to save and store drawings, (such as determining
document size; how to check that there is sufficient space to save
the file in their chosen destination; saving and naming the
file/drawing)

describe the need to create backup copies, and to file themin a
separate and safe location

explain how to produce hard copies of the drawings, and the
advantages and disadvantages of printers and plotters

explain when to act on their own initiative and when to seek help
and advice from others

describe the importance of leaving the work area and equipment in
a safe condition on completion of the drawing activities (such as
correctly isolated, removing and disposing of waste)
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Unit 705 Producing components using
hand fitting techniques

UAN: J/504/6349

Level: 2

Credit value: 14

GLH: 64

Relationship to NOS: This unit has been derived from national

occupational standard Performing
Engineering Operations Unit No. 5:
Producing components using hand fitting
techniques (Suite 2)

Endorsement by a This unit is endorsed by SEMTA

sector or regulatory

body:

Aim: This unit covers the skills and knowledge

needed to prove the competences required
to cover a broad range of basic hand fitting
activities that will prepare the learner for
entry into the engineering or manufacturing
sectors, creating a progression between
education and employment, or will provide a
basis for the development of additional skills
and occupational competences in the
working environment.

The learner will be expected to prepare for
the hand fitting activities by obtaining all the
necessary information, documentation, tools
and equipment required, and to plan how
they intend to carry out the required fitting
activities and the sequence of operations
they intend to use. The learner will be
required to select the appropriate
equipment to use, based on the operations
to be carried out and the accuracy required.

In producing the components, the learner
will be expected to use appropriate tools
and equipment to mark out the material for a
range of features to be produced, and then
to use hand tools, portable power tools, and
shaping and fitting techniques appropriate
to the type of material and operations being
performed. These activities will include hand
sawing, band sawing, filing, drilling,
chiselling, threading, scraping, lapping and
off-hand grinding. The components
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produced will have features that include flat,
square, parallel and angular faces, radii and
curved profiles, drilled holes, internal and
external threads, and sliding or mating parts.

During, and on completion of, the fitting
operations, the learner will be expected to
check the quality of the workpiece, using
measuring equipment appropriate to the
aspects being checked and the tolerances to
be achieved. The learner will need to be able
to recognise fitting defects, to take
appropriate action to remedy any faults that
occur and to ensure that the finished
workpiece is within the drawing
requirements. On completion of the fitting
activities, the learner will be expected to
return all tools and equipment to the correct
locations, and to leave the work area in a
safe and tidy condition.

The learner’s responsibilities will require
them to comply with health and safety
requirements and organisational policy and
procedures for the fitting activities
undertaken. The learner will need to take
account of any potential difficulties or
problems that may arise with the fitting
activities, and to seek appropriate help and
advice in determining and implementing a
suitable solution. The learner will work under
a high level of supervision, whilst taking
responsibility for their own actions and for
the quality and accuracy of the work that
they carry out.

The learner’s knowledge will provide an
understanding of their work, and will enable
them to apply appropriate hand fitting
techniques safely. The learner will
understand the hand fitting process, and its
application, and will know about the
equipment, materials and consumables, to
the required depth to provide a sound basis
for carrying out the activities to the required
specification.

The learner will understand the safety
precautions required when using hand fitting
techniques, and when using hand and power
tools. The learner will be required to
demonstrate safe working practices
throughout, and will understand the
responsibility they owe to themselves and
others in the workplace.
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Learning outcome

The learner will:
1. produce components using hand fitting techniques

Assessment criteria

The learner can:

1.1 work safely at all times, complying with health and safety
legislation, regulations and other relevant guidelines

1.2 carry out all of the following during the hand fitting activities:

a. adhere to procedures or systems in place for risk assessment,
COSHH, personal protective equipment (PPE) and other
relevant safety regulations

b. follow job instructions, assembly drawings and procedures

c. ensure that all power tool cables, extension leads or air supply
hoses are in a serviceable condition

d. checkthat all measuring equipment is within calibration date

e. ensure that the components used are free from foreign
objects, dirt or other contamination

f. return all tools and equipment to the correct location on
completion of the fitting activities

1.3 plan the fitting activities before they start them

1.4 obtain the appropriate tools and equipment for the hand fitting
operations, and check that they are in a safe and usable condition

1.5 mark out the components for the required operations, using
appropriate tools and techniques

1.6 mark out a range of material forms, to include two of the following:

a. square/rectangular (such as bar stock, sheet material,
machined components)

b. circular/cylindrical (such as bar stock, tubes, turned
components, flat discs)

c. sections (such as angles, channel, tee section, joists,
extrusions)

d. irregular shapes (such as castings, forgings, odd shaped
components)

1.7 use marking out methods and techniques, to include:
a. direct marking using instruments
plus one more of the following:
a. use of templates
b. tracing/transfer methods

1.8 use arange of marking out equipment, to include all of the
following:

a. rules/tapes

dividers/trammels

scribers

punches

scribing blocks

squares

protractor

. vernier instruments

1.9 mark out workpieces which include all of the following features:
a. datum/centre lines
b. square/rectangular profiles

S o o0o
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1.12

1.13

c. circles
d. radial profiles
e. linear hole positions
plus one more from the following:
a. angles/angular profiles
b. radial hole positions
c. allowances for bending
d. simple pattern development

cut and shape the materials to the required specification, using
appropriate tools and techniques

cut and shape two different types of material from the following:
a. low carbon/mild steel
high carbon steel
castiron
stainless steel
aluminium/aluminium alloys
brass/brass alloys
plastic/nylon/synthetic
composite
i. other specific material
use both of the following hand fitting activities:
a. filing
b. hand sawing
plus one more from the following:
a. power sawing
b. off hand grinding
C. scraping
d. chiselling
e. lapping
produce components which combine different operations and have
features that cover all of the following:

. flat datum faces

b. faces which are square to each other
c. curved profiles

d. drilled through holes

e

f.

R I

Q

. reamed holes
internal threads

g. external threads
plus three more from the following:
. faces that are parallel to each other
. faces angled to each other
. holes drilled to a depth
. chamfers and radii
counterbore, countersink, or spot face
sliding or mating parts

measure and check that all dimensional and geometrical aspects of
the component are to the specification

use all of the following measuring equipment during the hand fitting
and checking activities:

a. external micrometers

® o0 oo

:
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b
C

plu

a.

AT T S o Q0o

. Vernier calliper

. surface finish equipment (such as comparison plates,
machines)

s four more of the following:
rules

squares

callipers

. protractors

. depth micrometers
depth verniers

. feeler gauges

. bore/hole gauges

slip gauges
radius/profile gauges
thread gauges

dial test indicators (DTI)

m. coordinate measuring machine (CMM)

1.16 carry out the necessary checks for accuracy, to include all of the
following:

a.

-

1.17 produce components to all of the following standards, as applicable

S o ao0C

linear dimensions
flatness
squareness
angles

profiles

hole position
hole size/fit
depths

thread size and fit
surface finish

to the process:

a.

components to be free from false tool cuts, burrs and sharp
edges

b. general dimensional tolerance +/- 0.25mm or +/-0.010”

e
f.
g

h.

there must be one or more specific dimensional tolerances
within +/- 0.1mm or +/- 0.004”

flatness and squareness 0.05mm per 25mm or 0.002[ ] per
inch

. angles within +/- 1 degree

screw threads to BS Medium fit
. reamed and bored holes within H8
surface finish 63 pin or 1.6 um

1.18 deal promptly and effectively with problems within their control,
and seek help and guidance from the relevant people if they have
problems that they cannot resolve

1.19 leave the work area in a safe and tidy condition on completion of

the

fitting activities
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Learning outcome

The learner will:
2. know how to produce components using hand fitting techniques

Assessment criteria

The learner can:

2.1

22

23

2.4

25

2.6

2.7

2.8

29

2.10

2.11

2.12

213

2.14

2.15

2.16

describe the health and safety requirements and safe working
practices and procedures required for the hand fitting activities
undertaken

describe the importance of wearing appropriate protective clothing
and equipment (PPE), and of keeping the work area safe and tidy

describe the hazards associated with the hand fitting activities
(such as use of power tools, trailing leads or hoses, damaged or
badly maintained tools and equipment, using files with damaged or
poor fitting handles), and how they can be minimised

describe the procedure for obtaining the required drawings, job
instructions and other related specifications

explain how to use and extract information from engineering
drawings and related specifications (to include symbols and
conventions to appropriate BS or ISO standards), in relation to work
undertaken

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

explain how to prepare the materials in readiness for the marking
out activities, in order to enhance clarity, accuracy and safety (such
as visually checking for defects, cleaning the materials, removing
burrs and sharp edges, applying a marking out medium)

explain how to select and establish a suitable datum; the
importance of ensuring that marking out is undertaken from the
selected datum, and the possible effects of working from a different
datum

describe the methods of holding and supporting the workpiece
during the marking out activities, and equipment that can be used
(such as surface plates, angle plates, vee blocks and clamps,
parallel bars, screw jacks)

describe the use of marking out conventions when marking out the
workpiece (including datum lines, cutting guidelines, square and
rectangular profiles, circular and radial profiles, angles, holes which
are linearly positioned, boxed and on pitch circles)

describe the ways of laying out the marking out shapes or patterns
to maximise use of materials

describe the need for clear and dimensional accuracy in marking
out to specification and drawing requirements

explain how to set and adjust tools (such as squares, protractors
and verniers)

describe 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 storing tools and equipment between
operations

describe the cutting and shaping methods to be used, and the
sequence in which the operations are to be carried out

describe the various types of file that are available, and the cut of
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217

2.18

2.19

2.20

2.21

2.22

2.23

2.24

2.25

2.26

2.27

2.28

2.29

files for different applications

describe the importance of ensuring that file handles are secure
and free from embedded foreign bodies or splits

explain how to prepare the components for the filing operations
(cleaning, de-burring, marking out)

describe the use of vice jaw plates to protect the workpiece from
damage

explain how to file flat, square and curved surfaces, and how to
achieve a smooth surface finish (such as by draw filing, the use of
abrasive cloth, lapping using abrasive pastes)

explain how to select saw blades for different materials, and how to
set the saw blades for different operations (such as cutting
externally and internally)

explain how to cut external threads using hand dies, and the
method of fixing and adjusting the dies to give the correct thread fit

explain how to determine the drill size for tapped holes, and the
importance of using the taps in the correct sequence

explain how to prepare drilling machines for operations (such as
adjustment of table height and position; mounting and securing
drills, reamers, countersink and counterbore tools in chucks or
morse taper sockets; setting and adjusting spindle speeds; setting
and adjusting guards/safety devices)

explain how to mount the workpiece (such as in a machine vice,
clamped to table, clamped to angle brackets); techniques of
positioning drills to marking out, use of centre drills and taking trial
cuts and checking accuracy, and how to correct holes which are off
centre

explain how to produce a sliding or mating fit using filing, scraping
and lapping techniques

describe the problems that can occur with the hand fitting
activities, and how these can be overcome (such as defects caused
by incorrectly ground drills, inappropriate speeds, damage by
workholding devices)

explain when to act on their own initiative and when to seek help
and advice from others

describe the importance of leaving the work area in a safe and
clean condition on completion of the fitting activities (such as
removing and storing power leads, isolating machines, removing
and returning drills, cleaning the equipment and removing and
disposing of waste)

18
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Unit 706 Producing mechanical

assemblies
UAN: F/504/6351
Level: 2
Credit value: 15
GLH: 68
Relationship to NOS: This unit has been derived from national

occupational standard Performing
Engineering Operations Unit No. 6:
Producing mechanical assemblies (Suite 2)

Endorsement by a This unit is endorsed by SEMTA

sector or regulatory

body:

Aim: This unit covers the skills and knowledge

needed to prove the competences required
to cover a broad range of basic mechanical
assembly activities that will prepare the
learner for entry into the engineering or
manufacturing sector, creating a
progression between education and
employment, or that will provide a basis for
the development of additional skills and
occupational competencies in the working
environment.

The learner will be expected to prepare for
the assembly activities by obtaining all the
necessary information, documentation, tools
and equipment required, and to plan how
they intend to carry out the required
assembly activities and the sequence of
operations they intend to use. The learner
will be required to select the appropriate
equipment to use, based on the operations
to be carried out and the type of
components to be assembled.

In carrying out the assembly operations, the
learner will be required to follow specified
assembly techniques, in order to produce
the required mechanical assembly. The
assembly activities will also include making
all necessary checks and adjustments, to
ensure that components are correctly
orientated, positioned and aligned, that
moving parts have the correct working
clearances, that all fasteners are tightened

Level 2 NVQ Diploma in Performing Engineering Operations (7682) 19



to the correct torque, and that the
assembled parts are checked for
completeness and they function as per the
specification.

The learner’s responsibilities will require
them to comply with health and safety
requirements and organisational policy and
procedures for the assembly activities
undertaken. The learner will need to take
account of any potential difficulties or
problems that may arise with the assembly
activities, and to seek appropriate help and
advice in determining and implementing a
suitable solution. The learner will work under
a high level of supervision, whilst taking
responsibility for their own actions and for
the quality and accuracy of the work that
they carry out.

The learner’s knowledge will provide an
understanding of their work, and will enable
them to apply appropriate assembly
techniques safely. The learner will
understand the assembly process, and its
application, and will know about the
mechanical equipment being assembled, the
components, tools and consumables used,
to the required depth to provide a sound
basis for carrying out the activities to the
required specification.

The learner will understand the safety
precautions required when carrying out the
assembly activities, and when using
assembly tools and equipment. The learner
will be required to demonstrate safe working
practices throughout, and will understand
the responsibility they owe to themselves
and others in the workplace.

Learning outcome

The learner will:
1. produce mechanical assemblies

Assessment criteria

The learner can:

1.1 work safely at all times, complying with health and safety
legislation, regulations and other relevant guidelines

1.2 carry out all of the following during the assembly activities:

a. adhere to procedures or systems in place for risk assessment,
COSHH, personal protective equipment (PPE) and other
relevant safety regulations

b. follow job instructions, assembly drawings and procedures
c. ensure that all power tool cables, extension leads or air supply
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hoses are in a safe and serviceable condition

d. checkthattools and measuring instruments to be used are
within calibration date

e. use lifting and slinging equipment in accordance with health
and safety guidelines and procedures (where appropriate)

f. ensure that the components used are free from foreign
objects, dirt or other contamination

g. return all tools and equipment to the correct locations on
completion of the assembly activities
1.3 plan the assembly activities before they start them
1.4 obtain and prepare the appropriate components, tools and
equipment
1.5 use the appropriate methods and techniques to assemble the
components in their correct positions

1.6 produce assemblies using six of the following methods and
techniques:

assembling of components by expansion/contraction
fitting (such as filing, scraping, lapping or polishing)
securing by using mechanical fasteners/threaded devices
applying sealants/adhesives
electrical bonding of components
assembling of products by pressure
setting and adjusting
drilling
reaming
balancing components
applying bolt locking methods
shimming and packing
. blue-bedding of components
aligning components
riveting
pinning
torque setting

1.7 assemble products to meet the required specification, using nine of
the following types of component:

assembly structure (framework, support, casings, panels)
pre-machined components
fabricated components
bearings
seals
bushes
shafts
chains
couplings
sprockets
cams and followers
levers/linkages
. keys
pulleys
gears
pipework/hoses
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1.8

1.9

1.10

1.13

g. springs
r. belts
s. gaskets
other specific component
assemble products using two of the following assembly aids and
equipment:
workholding devices
. lifting and moving equipment
specialised assembly tools/equipment
. jigs and fixtures
shims and packing
rollers or wedges
g. supporting equipment
secure the components using the specified connectors and
securing devices

secure the components using both of the following categories of
fastening devices:

a. threaded fasteners (such as nuts, bolts, machine screws, cap
SCrews)

b. locking and retaining devices (such as tab washers, locking
nuts, wire locks, special purpose types)
plus one more from the following:
a. pins (such as parallel/dowels, hollow/roll, tapered, split)
b. spring clips (such as external circlips, internal circlips, special
clips)
c. rivets (such as countersunk, roundhead, blind, special purpose
types)
check the completed assembly to ensure that all operations have
been completed and that the finished assembly meets the required
specification
carry out the required quality checks, to include eight from the
following, using appropriate equipment:
a. positional accuracy
freedom of movement
component security
completeness
dimensions
orientation
alignment
function
bearing/shaft end float
operating/working clearances
freedom from damage or foreign objects
torque settings
produce mechanical assemblies which comply with all of the
following:
a. all components are correctly assembled and aligned in
accordance with the specification
b. moving parts are correctly adjusted and have appropriate
clearances
c. where appropriate, assemblies meet required geometric
tolerances (such as square, straight, angles free from twists)
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d. all fastenings have appropriate washers and are tightened to
the required torque
e. where appropriate, bolt locking methods are applied
1.14 deal promptly and effectively with problems within their control
and seek help and guidance from the relevant people if they have
problems that they cannot resolve
1.15 leave the work area in a safe and tidy condition on completion of
the assembly activities

Learning outcome

The learner will:
2. know how to produce mechanical assemblies

Assessment criteria

The learner can:

2.1 describe the health and safety requirements, and safe working
practices and procedures required for the assembly activities
undertaken

2.2 describe the importance of wearing appropriate protective clothing
and equipment (PPE), and of keeping the work area safe and tidy

2.3 describe the hazards associated with the assembly activities (such
as use of power tools, trailing leads or air hoses, damaged or badly
maintained tools and equipment, lifting and handling heavy items),
and how they can be minimised

2.4 describe the procedure for obtaining the required drawings, job
instructions and other related specifications

2.5 explain how to use and extract information from engineering
drawings and related specifications (to include symbols and
conventions to appropriate BS or ISO 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 prepare the components in readiness for the
assembly activities (such as visually checking for defects, cleaning
the components, removing burrs and sharp edges)

2.8 describe the general principles of mechanical assembly, and the
purpose and function of the components and materials used
(including component identification systems such as codes and
component orientation indicators)

2.9 describe the assembly/joining methods, techniques and
procedures to be used, and the importance of adhering to these
procedures

2.10 explain how the components are to be aligned, adjusted and
positioned prior to securing, and the tools and equipment to be
used for this

2.11 describe the various mechanical fastening devices that are used
(such as nuts, bolts, machine screws, cap screws, clips, pins,
locking and retaining devices)

2.12 describe the importance of using the specified components and
joining devices for the assembly, and why they must not use
substitutes

2.13 explain where appropriate, the application of sealants and
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adhesives within the assembly activities, and the precautions that
must be taken when working with them

2.14 explain how to conduct any necessary checks to ensure the
accuracy, position, security, function and completeness of the
assembly (such as checking for correct operation where the
assembly has moving parts, checking the torque figures to which
critical fastenings have been tightened, checking the end float on
shafts, checking operating clearance on actuating mechanisms)

2.15 explain how to detect assembly defects, and what to do to rectify
them (such as ineffective joining techniques, foreign objects,
component damage)

2.16 describe the methods and equipment used to transport, lift and
handle components and assemblies

2.17 explain how to check that the tools and equipment to be used are
correctly calibrated and are in a safe and serviceable condition

2.18 describe the importance of ensuring that all tools are used
correctly and within their permitted operating range

2.19 describe the importance of ensuring that all tools, equipment and
components are accounted for and returned to their correct
location on completion of the assembly activities

2.20 describe the problems that could occur with the assembly
operations, and the importance of informing appropriate people of
non-conformances

2.21 explain when to act on their own initiative and when to seek help
and advice from others

2.22 explain how to leave the work area in a safe and clean condition on
completion of the assembly activities (such as removing and storing
power leads, returning hand tools and equipment to the designated
location, cleaning the work area and removing and disposing of
waste)
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Unit 707 Forming and assembling
pipework systems

UAN: L/504/6353

Level: 2

Credit value: 14

GLH: 64

Relationship to NOS: This unit has been derived from national

occupational standard Performing
Engineering Operations Unit No. 7: Forming
and assembling pipework systems (Suite 2)

Endorsement by a This unit is endorsed by SEMTA

sector or regulatory

body:

Aim: This unit covers the skills and knowledge

needed to prove the competences required
to cover a broad range of basic pipe fitting
activities that will prepare the learner for
entry into the engineering or manufacturing
sectors, creating a progression between
education and employment, or that will
provide a basis for the development of
additional skills and occupational
competences in the working environment.

The learner will be expected to prepare for
the pipe fitting activities by obtaining all the
necessary information, documentation, tools
and equipment required, and to plan how
they intend to carry out the required pipe
fitting activities and the sequence of
operations they intend to use. The learner
will be expected to select the appropriate
equipment to use, based on the operations
to be carried out and the accuracy required.

In producing the pipework systems, the
learner will be expected to select and use a
range of hand tools, pipe bending and
forming equipment and pipe assembly
techniques, appropriate to the type of
material and operations being performed.
Activities will include cutting the pipes to the
required lengths using hand saws, power
saws or pipe cutters; bending pipes using
hand bending machines, springs, fillers or
heating techniques; and the use of templates
or set wires to check bend profiles which will
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include angular bends, offsets, bridge sets
and expansion loops. The learner will then
be expected to assemble the pipes, using a
range of different connectors such as
straight connectors, elbows, tee pieces,
reducers, tank connectors and valves.

During, and on completion of, the pipe fitting
operations, the learner will be expected to
check the quality of the work, using
measuring equipment appropriate to the
aspects being checked and the tolerances to
be achieved. The learner will need to be able
to recognise pipe bending and fitting
defects, to take appropriate action to
remedy any faults that occur and to ensure
that the finished system is within the
drawing requirements. On completion of the
pipe fitting activities, the learner will be
expected to return all tools and equipment
to the correct locations, and to leave the
work area in a safe and tidy condition.

The learner’s responsibilities will require
them to comply with health and safety
requirements and organisational policy and
procedures for the pipe bending, forming
and fitting activities undertaken. The learner
will need to take account of any potential
difficulties or problems that may arise with
the activities, and to seek appropriate help
and advice in determining and implementing
a suitable solution. The learner will work
under a high level of supervision, whilst
taking responsibility for their own actions
and for the quality and accuracy of the work
that they carry out.

The learner’s knowledge will provide an
understanding of their work, and will enable
them to apply appropriate pipe bending,
forming and fitting techniques safely. The
learner will understand the pipe bending,
forming and fitting equipment and
techniques, and their application, and will
know about the equipment, materials and
consumables, to the required depth to
provide a sound basis for carrying out the
activities to the required specification.

The learner will understand the safety
precautions required when carrying out the
pipe bending, forming and fitting activities,
and when using the associated tools and
equipment. The learner will be required to
demonstrate safe working practices
throughout, and will understand the
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responsibility they owe to themselves and
others in the workplace.

Learning outcome

The learner will:
1. form and assemble pipework systems

Assessment criteria

The learner can:

1.1 work safely at all times, complying with health and safety
legislation, regulations and other relevant guidelines
1.2 carry out all of th