8]
CiPA
B

CPA BEST PRACTICE GUIDE

INSPECTION, THOROUGH EXAMINATION
AND MAINTENANCE OF CRANES

Published by:

Crane Interest Group

Construction Plant-hire Association
27/28 Newbury Street

Barbican

London

EC1A 7HU

Telephone: 020 7769 3366

Reference No. CIG 9901(1)
Published 16 Sept 1999




CoNoOOR~WN =

CPA BEST PRACTICE GUIDE

INSPECTION, THOROUGH EXAMINATION AND

MAINTENANCE OF CRANES

CONTENTS

Introduction

Scope

Definitions

Personnel Carrying Out Inspections and Thorough Examination
Periodic Checks

Thorough Examination

Testing

Rated Capacity Indicator/Limiter and Overload Protection
Details of Written Examination Schemes
Non-destructive Testing Techniques

Data Logging

Maintenance

Record Retention

Page

2, O OWOONNOOOPRL,WNDN -

_—



1. INTRODUCTION

1.1. The coming into force of Lifting Operations Lifting Equipment Regulations
(LOLER) and the Provision and Use of Work Equipment Regulations (PUWER)
on the 5" December 1998 have brought in changes to the requirements for all
lifting equipment regardless of where it is used. Details of the Regulations plus
an Approved Code of Practice plus HSE guidance can be found in the HSE
books “Safe use of lifting equipment” reference number ISBN 0-7176-1628-2 and
“‘Safe use of work equipment” reference number ISBN 0-7176-1626-6 both of
which can be obtained from the HSE.

1.2. The Regulations are short and goal setting in nature and LOLER replaces
most of the Sectoral Law relating to the use of lifting equipment. The existing
Docks Regulations 1988 and the Mines (Shaft & Winding) Regulations 1993 are
either partially revoked, amended or left unchanged and details are given in
Schedule 2 of “Safe Use of Lifting Equipment “referred to in 1.1 above

1.3. This Best Practice Guide has been developed for the crane industry by the
CPA and should always be used in conjunction with LOLER and its ACoP and
Guidance, PUWER and its ACoP and Guidance and BS7121. The Best Practice
Guide is intended to give more detailed and specific guidance for crane owners
and users on the terminology and periodicity of thorough examinations and
inspections (under the new regulations these terms also include any necessary
testing). Guidance is also given on the production of written schemes of thorough
examination introduced by LOLER and maintenance as required by PUWER.



2. SCOPE

This best practice guide is intended to give practical guidance for the pre-use
checks, in-service inspections, thorough examination, testing, maintenance and
documentation of cranes. These are common for all industries in which cranes
are used.

3. DEFINITIONS

3.1. Competent person

A person who has such appropriate practical and theoretical knowledge and
experience of the lifting equipment to be thoroughly examined as will enable
them to detect defects or weaknesses and to assess their importance in relation
to the safety and continued use of the lifting equipment.

3.2 Appointed Person

The person who plans and manages crane operations and whose duties are
defined in BS 7121.

3.3 Mobile Crane

3.3.1. Fully Mobile: Cranes capable of travelling under their own power
with loads up to the maximum for which they are designed, suspended at
any point within the working range.
3.3.2. Semi-mobile: Cranes that are not designed to travel with
suspended loads.
3.3.3. Portable: Cranes that are designed for easy transportation and
erection but are unable to travel under their own power. This will include
cranes which have the means of transportation removed to leave them
operating on a fixed base.
3.3.4. Loader Cranes: Cranes fitted on vehicles (including trailers) and
designed for loading and unloading the vehicle/trailer.
3.4 Testing
3.4.1. Functional Testing - Operation of each crane motion without
load on the hook.
3.4.2.. Performance Testing - Operation of each crane motion with
the rated load on the hook for the configuration.

3.4.3 Overload Testing (Static) - Applying a load to the hook which
exceeds the rated load by an amount determined by the competent
person conducting the test.



3.4.4. Overload Testing (Dynamic) - Operation of each crane
motion with a load on the hook which exceeds the rated load by an
amount determined by the competent person conducting the test.

3.4.5. Non Destructive Testing (NDT) - Tests carried out on the
crane structure to establish the presence, location and extent of any
defects that may affect the integrity of that structure. The techniques
employed are such that they do not damage or alter the material under
test.

3.5 Bare Lease

Where a crane is hired (normally without a driver) from the owner and the user is
responsible for all repairs, maintenance, consumables, thorough examinations,
inspections and checks.

4. PERSONNEL CARRYING OUT INSPECTIONS AND

THOROUGH EXAMINATIONS

4.1 Inspections

Inspections shall be carried out by a person who has been trained and assessed
to inspect that crane. Crane drivers may perform this task provided that they
meet the above criteria.

4.2 Thorough Examinations

Thorough examinations shall be carried out by a competent person. It is
essential that the competent person is sufficiently independent and impartial to
allow objective decisions to be made. This does not mean that competent
persons must necessarily be employed from an external source. If employers
and others within their own organisations have the necessary competence then
they can use it. However, if they do, they must ensure that they also have the
genuine authority and independence to ensure that examinations are properly
carried out and that the necessary recommendations arising from them are made
without fear or favour.

Where the competent person identifies defects affecting the continued safe use
of the crane, the responsibility for the rectification of these defects rests with the
employer of the person using the crane (See LOLER Guidance paragraphs 38 -
43).

On a construction site, where cranes are often hired in, any rectification of
defects is normally carried out by the crane owner, however the employer / hirer
is responsible for ensuring that the work has been done. If a crane is owned by
the using employer or has been hired under a ‘bare lease’ agreement the
employer will need to make arrangements for the work to be done.

In all cases the Appointed Person responsible for lifting operations will need to
assure themselves that before a crane is used, all defects have been rectified in
accordance with the competent person’s report.



5. PERIODIC CHECKS (PRE USE AND WEEKLY

INSPECTIONS)

5.1 General

The appointed person should ensure that the checks have been carried out.
NOTE: The crane driver may be authorised to carry out periodic checks to the
extent that he is considered to be competent.

5.2 Daily Pre-Use Checks

At the beginning of each shift or working day that the crane is in use the following
routine checks, as appropriate for the type of crane, should be carried out.

(@)  Checks as required by the manufacturer's handbook.

(b)  Check that all ropes are correctly positioned on their sheaves and
drums have not been displaced.

(c) Visually check that no electrical equipment is exposed to
contamination by oil, grease, water or dirt.

(d)  Visually check, by inspecting relevant levels and/or components,
that no loss of fluids such as lubricating/hydraulic oil and coolant is
apparent.

(e)  Check the operation of all limit switches or cut outs and the dead
man's handle or lever, using caution in making checks in case of
malfunction.

() Check that the rated capacity indicator (r.c.i.) (previously known as
the automatic safe load indicator) is set for its correct duty and that
the manufacturer's daily test is carried out.

(g)  Check that the load radius scale is appropriate to the jib
configuration fitted if the equipment is separate from that in item (f).

(h) By varying the load lifting attachment radius without load, check the
correct movement of the equipment in items (f) and (g).

(i) Check that the correct air pressure is maintained in any pneumatic
control system, e.g. brakes.

() Check that lights, windscreen wiper(s) and washers operate
efficiently.

(k)  Visually check the security of wheels and the condition of tyres on
wheel mounted cranes.

)] Check correct function of all crane controls without load.

(m)  Check satisfactory operation of all audible warning devices.

(n) Inthe interests of safety and fire prevention, check that the crane is
in a tidy condition and free from tins of oil, rags, tools or materials
other than those for which storage provision is made, that access
and egress are adequate and that appropriate safety and fire
fighting equipment is readily available.

(o)  Check that there are no obstructions in the path of travel of the
crane.



5.3 Weekly Inspections

Once a week, when the crane is in use, in addition to the checks recommended
in 5.2. the following checks as appropriate for the type of crane should be carried
out:

(@) asrequired by the manufacturer's handbook.

(b) the r.c.i. in accordance with the operating instructions.

(c) visually inspect all ropes for broken wires, flattening, basket
distortion or other signs of damage, excessive wear and surface
corrosion.

(d) all rope terminations, swivels, pins and retaining devices and check
all sheaves for damage, worn bushes or seizure.

(e) inspect the structure for damage, e.g. missing and bent bracings on
bridges and strut jibs, bulges, indentations and unusual rubbing
marks on telescopic jibs. cracked welds and loose bolts and other
fasteners.

() hook(s) and other load lifting attachments, safety catch(es) and
swivel(s) for damage, free movement or wear. Check the hook
shank thread and securing nut for undue movement, which may
indicate wear or corrosion.

(g)  operation and adjustment of controllers.

(h)  on hydraulic machines check for creep of hydraulic rams.

(i) effectiveness of brakes and clutches.

() on wheel mounted mobile cranes check tyres for pressure as well
as damage and wear on walls and tread. Also check wheel nuts for
tightness.

(k) slew lock if fitted.

)] on rubber tyred cranes check steering, brakes (both foot and
parking), lights, indicators, horn, windscreen wipers and washers.

(m) enter results of checks in the records of inspections.

5.4 Crane Not in Regular Use

In cases where a crane is not in regular use, it may be necessary to carry out a
special programme of checks before it is used. The extent and thoroughness of
this programme will depend not only on the length of the period that the crane
was out of use but also on the location of the crane during this period. A crane
standing under cover or inside a workshop may require very little in addition to
the checks recommended in 5.2 and 5.3. but a crane that has been out of use in
the open and therefore exposed to the weather and atmospheric pollution, etc.
may require an extensive appraisal to ensure its fitness for work. The appraisal
should include at least the following:

(@)  Any checks that may be recommended by the manufacturer.

(b)  Examination of all crane ropes for signs of corrosion and damage
and ensuring that there is thorough lubrication.

(c) Examination of all control linkage for evidence of seizure or partial
seizure and ensuring that there is correct lubrication.

(d)  Testing of every crane motion for several minutes without load,
each motion individually at first then by combination of two or more



motions simultaneously as appropriate, and then repeating the test
with a load on the crane.

(e)  Checking the correct functioning of all the crane safety devices.

() Checking of hoses, seals or other components for evidence of
deterioration.

6. THOROUGH EXAMINATION

The implementation of LOLER provides the opportunity for crane users to either
have a “specified period” or an “examination scheme” approach to examination.
(In the LOLER regulations the term examination can also include testing).
Whichever approach is adopted, there is a requirement to take into account the
pre-use checks [reg. 8] and weekly inspections [reg. 9(3)(b)] as required by
LOLER and as detailed in paragraph 5.3 and BS 7121 part 1.

6.1 Specified Period

6.1.1.Six Monthly Thorough Examination

Cranes used to lift persons must undergo a thorough examination by a
competent person at least once every six months unless a shorter interval has
been imposed by the competent person.

6.1.2.Twelve Monthly Thorough Examinations

Cranes shall be subject to a thorough examination by a competent person at
least once in every twelve months. After carrying out the thorough examination
the competent person will specify when the next thorough examination is to be
carried out, which may be less than but not more than twelve months.

6.2 Examination Schemes

An examination scheme is a written scheme of thorough examination drawn up
by a competent person. This is a written schedule of suitable steps to be taken
so that the condition of the crane is continuously assessed (condition monitoring)
to ensure it remains safe to use.

Before thoroughly examining a crane subject to a written scheme the competent
person should take into account the age, loading, environmental and duty cycle
history of the crane. Cranes that do not have a complete record of past usage will
need to be subject to periodic thorough examination and testing in accordance
with clause 6.1 and 7.2.

The competent person shall prepare the scheme with the co-operation of the
crane supplier/manufacturer and crane user (owner). The crane supplier provides
limiting criteria based on the crane design e.g. number of load cycles, load
spectrum, critical parts, exceptional circumstances. These criteria should not be
based on time alone. With the exception of large cranes that have a complete
record of each lift undertaken from new, it is most unlikely that this scheme will
be suitable for other cranes unless they have been fitted with data loggers from
the time of first use.



7. TESTING

Thorough examination may include testing. This can take many forms including;
functional testing, performance testing, non-destructive testing (NDT), overload
testing, etc.
The competent person should decide whether a test is necessary and determine
the most appropriate method of carrying it out.
It is important therefore that the competent person takes account of the
instructions and other relevant information provided by the manufacturer or other
appropriate specialist.
7.1 At Time of First Supply
Cranes should be overload tested prior to initial use as required by the European
standard for cranes (normally carried out by the manufacturer/supplier).
7.2 As Part of Examination
Past experience (on construction sites) has shown that it has been necessary to
carry out overload testing (as described in BS 7121 Part 2) of mobile cranes at
least every four years. This practice should continue with the exception of
cranes:
a) That fully comply with the scheme of thorough examination (see clause
6.2) or
b) Mobile cranes with a rated capacity in excess of 500 tonnes (which are
not permanently installed at one location). These need only be overload
tested on the configuration for which the rated capacity indicator was
calibrated at the twelve monthly thorough examination.

7.3 Major Repair or Modification

Cranes should be thoroughly examined in accordance with the manufacturer’s
written instructions (e.g. the manufacturer’s original test criteria/certificate) after
every major repair or modification.

8. RATED CAPACITY INDICATOR / LIMITER AND OVER

LOAD PROTECTION

At least every twelve months the calibration of the rated capacity indicator/limiter
(r.c.i.) shall be confirmed by the suspension of calibrated weights on the crane for
at least one configuration to ensure that the rated capacity indicator is working to
within the tolerances given in BS 7262 1990. A different configuration should be
chosen each time so that eventually all configurations are systematically
covered.

Where the crane is fitted with overload protection this shall be tested at least
every twelve months by the suspension of weights representing 110% of rated
capacity at a given radius.



9. DETAILS OF WRITTEN EXAMINATION SCHEMES

The written scheme of thorough examination for a crane should, as a minimum,
contain the following information:-

1.
2.

10.

11.

12.

The name and address of the owner of the crane.

The name, qualifications and address of the person drawing up the
scheme. If the competent person is not working on their own
account, the name of their employing organisation and their
position in that organisation should be given.

The make, model and unique identification number of the crane.
Any information references used in drawing up the scheme. This
may include the manufacturers manual, or specific information from
the designer on the design life of the crane structure and
mechanisms as detailed in clause 7 of ISO 12482-1.

Details of any data logging system fitted to the crane, including a
listing of the parameters monitored and the means by which data
retrieval, monitoring and storage is achieved.

Details of the environment in which the crane will be used during
the period covered by the scheme.

Identification of those parts of the crane requiring thorough
examination.

Frequency of thorough examination for those identified parts of the
crane which may include time or loading or duty cycle limits and
vary for different parts of the crane.

Method of thorough examination of those identified parts of the
crane requiring thorough examination which may include the
degree of dismantling required, NDT techniques, timed
replacement etc.

An indication of the resources required to carry the inspection. This
may include qualified personnel, workshop facilities, specialist NDT
and metallurgical facilities etc.

Any changes to crane condition, operational or environmental
parameters that would require a review of the scheme by the
competent person. These may include damage to the crane
structure, change of use from general use to heavy duty grabbing
work, or moving from an inland location to a marine environment.
The date of drawing up the scheme and the date at which any
routine review is required.

10. NON DESTRUCTIVE TESTING TECHNIQUES

During inspection of a crane's structure and mechanism in accordance with a
written scheme of examination it may be appropriate to use certain non-
destructive testing (NDT) techniques to assess the integrity of components.
These techniques can assist in the detection of any material cracks or defects
that might grow in service and ultimately lead to failure.



NDT techniques should only be carried out by adequately trained and
experienced personnel who should be briefed on the extent of the NDT
examination required in accordance the written scheme of examination.
BS EN 473:1993 gives guidance on qualification and certification of NDT
personnel and, unless the operator is working to a detailed written procedure,
they should be qualified to level two.
The three most common types of NDT used for in-service inspections of cranes
are:-
Magnetic Particle Examination
In this technique a magnetic field is induced in the area under examination
whilst the surface is flooded with ferrous particles suspended in a liquid.
Any cracks or defects will cause a discontinuity in the magnetic field which
will in turn cause the ferrous particles to cluster over the defect indicating it
as a dark line. This technique is only suitable for magnetic materials (most
structural steels and some stainless steels) and will only detect surface
defects and large defects just below the material surface.
Further guidance is given in BS 6072 :1981
Dye Penetrant
In this technique the surface of the material to be examined is flooded with
a liquid dye which penetrates into any surface cracks or defects. After a
suitable period the dye is cleaned off and the surface sprayed with an
absorbent developer" which draws the dye from any defects indicating the
presence of the defect. The technique is often employed on non-ferrous
materials such as aluminium alloys, but can only locate surface defects.
Further guidance is given in BS EN 571-1:1997
Ultrasonic Examination
In this technique pulses of high frequency sound waves are transmitted
from the surface of the material into its interior. Any defects or
discontinuities cause the sound waves to be reflected back to the surface
where they can be detected and, by measuring the time delay from the
time of transmission, an estimate of the defects depth below the surface
can be made. The technique can be used for a wide range of materials
and will detect both surface and subsurface defects; however, it requires
both a skilled operator and specialist equipment and would normally be
carried out by hiring in a specialist firm.
Further guidance is given in BS EN 583-3: 1997

11. DATA LOGGING

There are several suppliers of software packages available for introducing data
logging and condition monitoring. These address the various levels of complexity
at which condition monitoring is undertaken. Systems range from simple storage
of results and the generation of “trends” from those records, to the most
sophisticated which can process data and generate reports and warnings to



assist the “competent person” with the decision making. The following are some
examples of the information that data loggers can record:

Time, Date, Duration of Lift

Configuration

Details of average and maximum load

Radius, Angle, Boom length

Number of lifts carried out

S.W.L. exceeded and percentage

The number of times that manufacturer’s set limits are exceeded
Reeving changes

Operating Mode

Road travel or on-site working

Distances travelled

Start & Stop times in real time

Driver Identification

Over speeding

Harsh braking

Idling time

12. MAINTENANCE

Introduction

It is a legal requirement (Regulation 5 (1) of PUWER) that equipment is
maintained so that it is safe to use.

121 Frequency

The frequency at which maintenance activities are carried out shall take into
account the intensity of use, operating environment, variety of operations and the
risk to health and safety from the possibility of malfunction or failure. The
maintenance programme should be based on the manufacturers
recommendations and the owner’s risk assessment and address those parts of
the equipment, that are likely to deteriorate and lead to health and safety risks. A
formal system of planned preventative or condition-based maintenance should
be adopted.

Maintenance instructions, manufacturer’s or in-house, must be available to the
people involved in maintaining the equipment.

12.2 Maintenance Personnel

Maintenance activities should only be carried out by those who are both familiar
with the equipment and competent to carry out the work.

The Health and Safety of maintenance personnel must be ensured. They should
be provided with such training and instruction to enable them to carry out the
work in a safe manner.

Where cranes are on hire it is important for both the owner and the hirer to
establish which party is responsible for maintenance. The terms of the
agreement should be set out or recorded in writing.
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12.3 Records of Maintenance
Good Business Practice requires that relevant records are; (a) kept up to date,
and (b) are retained. An up to date record detailing all maintenance activity
should be kept. This will provide evidence of maintenance and be useful in
planning future maintenance schedules.

13 RECORD RETENTION

Introduction

The keeping and retention of records, is both essential and a Good Business

Practice.

Whilst regulation sometimes requires retention of records, the minimum periods

of retention set out in regulations are used as guidelines only.

In many business sectors established Good Business Practice seeks to establish

“lifetime records” and this practice is to be commended as a key tool in improving

safety standards as well as possibly enhancing the residual value of equipment.

PUWER (Reg. 5) and LOLER (Reg. 11) deal with the issue of record retention,

PUWER with retention of maintenance records, LOLER retention of records of

Through Examination.

13.1 Maintenance Records

There is no legal requirement for the keeping of records of maintenance,

however Reg.5 of PUWER states that when any maintenance log is kept it

should be kept up to date.

Therefore it is good practice to retain records of maintenance for the life of the

machine in order to identify repeated defects or trends and pass this information

onto new owners.

13.2 Records of Through Examination

Reg. 11 of LOLER requires that records of inspection and through examination

must be kept and the retention period depends on the circumstances in which the

relevant inspection/through examination were conducted:

e Thorough examination of the lifting equipment before it is first put into service;
keep report until the equipment is taken out of use.

e Thorough examination of an accessory for lifting, (lifting tackle), before it is
first put into service; keep report for two years.

e Subsequent thorough examinations of lifting equipment and accessories;
keep records until the next report is made or for two years, whichever is later.

e Inspections at intervals between thorough examinations; keep report until
next report is made;

e Thorough examination of lifting equipment after assembly and before use on
a new site; keep report until the equipment is no longer used on that site.

Conclusion

Whilst there is considerable flexibility and discretion within PUWER and LOLER

regarding record retention, the adoption of a Good Business Practice on

retention policy is recommended.
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