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335. Orbitor NDT Schedule

The committee has received the following NDT Schedule from the HSE. This NDT Schedule
only applies to the device discussed in the document. It should not be used for any other Orbitor
ride. However, it can be used as a guide for writing NDT Schedules for Orbitor type rides.

Further guidance on NDT schedules in general will be given in a future bulletin.
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1. Scope: The purpose of this MOT inspection schedule is to standardise all
inspecticns conducted on the "Crbiter” rides manufactured by Tivol
Manufacturing Limited, Kent
This document has been produced for the Health and Safety Executive
and the purpose of it is to provide a bassline to allow comparniscn of
existing NDOT schedules held by ride controllers to determine the adequacy
of their existing inspections.

2. Contents: This inspection schedule is divided inte sections;

Section & Retaining bolts and surmounding miatenal attaching the seat
modules to the three legged spider fabncation.

Section B: Welded fabrication attaching the thres legs to the hub
assembly.

Secbon T Arficulating arm conmecting pins and hydraulic mm mountings.
Section O Central rotating tower.

Secbion E: Chair assemblies.

Section F: General Visual Assessment of Structural Integrity

Section 30 General safety checks

Secbon H: Reporting

Section I: Responsibility

3. Ride Owner: |t is the responsibdity of the ride owner/conirolier to ensure
compliance with cument safety legislation including ensuring that suitable
nin destructive testing (such as is required by this schedule) is camied out
on their ride.

4. Personnel: All persons conducting NOT in the form of UT, MT, FTor ET
shall hold current certfication to EN473 level 2 in the methad of test. The
Eritish certification scheme PCHN complies with the requrements of EN473
and PCN certificates will be acceptable evidence of MOT operator
qualification.

Persons conducting the strectural assessments visually shall ke familiar
with inspection of farground equipment and expenenced in wisual
inspection of in service strectures.

All persons conducting MOT on this type of nde should be registered with
ADIPS for the type of inspechon they are camying out.

a. Terms and definitions used in this schedule:
MOT or Non-destructive testing; This includes use of recognised

methods such as ulrasonic testing (UT), magnetic particle testing (MT),
liquid penetrant testing (FT) and eddy curmrent testing (ET).
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Critical inspection points; These are specific locations that require use
of non-destructive testing methods and technigues o be applied to detect
any evidence of deterioration structurally or mechanically that could
adversely affect the safe operation and use of the nide. The Mon-
destructive methods are specified in the following photographs.

Structural assessment points; This covers the general webded strecture
of the nde concentrating on changes in material thickness and welded
joints induding connection to the Failer chasss assembly and also
includes engineering fit up between bolted and pinned assemblies.

General safety checks; This covers daily wisual and physical inspection
of hand rails, safety guards, seat restramt mechanisms and mtegrty of
electrical fittings and nsulation.

6. Standards; The following standards shall be used as reference
documents in connection with this NOT scheduls:

ES EM 150 2234-1: 2001 Mon-destructive testing — Magnetic Particle
Testing — Part 1, General principles.

BSEMN 473: 2000 Non-destructive testing - Gualification and certification of
MOT personnel - General principles.

BES EM 571-1: 1887 Non-destructive testing — Penetrant Testing — Part 1,
General principles.

BS EN 10228-3: 1893 Non-destructive testing of stesl forgings — Part 3,
Uitrasonic testing of femitic and marensitic steel forgings.

BS EM 171 1: 2000: Non-destructive examination of welds — Eddy curment
examination of welds by complex plane analysis.

BS EM 133 14:2004 Fairground and amusement park machinery and
structures — Safely.

7. Procedures; Compamies providing an mspection senice in the form of
UT. MT, FT and ET shall work o an NOT procedure approved by a person
cerified to EN4T3 (PCH) NOT level 3 in the method of test. The procedurs
shall be formulated from the appropriate standard referenced in this
scheduls. A specifically designed techmque sheet shall accompany any
general NOT procedures to address individual areas of test application
unigue to this design of nde. The technique shest shall also be approved

by the NOT lewsl 3.
Mote: This requirement ks common practice In the NDT service Inspection Indusiry.

Issue O: Rev 3 dated 300207 Page 3 of 12

Committee Members:- Mr. R Nichols(Chairman) ltci@ltci.co.uk,
Mr. P Smith, Mr. J Green, Mr. P Mitchell, Mr. R Dale, Mr. M Wolstenholme, Mr. G Dockerty & Mr. D Inman



Schedule Mumber: LINDTOS 1006
MOT schedule for the "Oribiter” ride.

Critical Inspection Points

The following locations arcund the ride assembly shall be inspected on an
annual basis by a certified NDT operator using the specified MOT methods
and concentrating on cribical locations haghlighted in this secbon.

A. Retaining bolts and surrounding material attaching the seat modules
to the three legged spider fabrication.

The teo bolts are to b

| remowed and nspected
using Magnetic Particle
Testing (MT}. The purpose
15 to detect any evidence of
cracking at the shoulder
and first few thread rocts
ndicated in fig 2

Fig 1: Genera view of the 523t retaining boft In postion on e dde.
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MT or ET inspeact

the plate material w =g

surrcamnding the I

bolt holes whilst MT inspect

the bolts are the bolt

r I shoulder and
thread roots

Fig & view looking down on Te seat alachment am with the seat assemily removed,

MT or ET inspect the

plate matenal
surmounding the bolt

hodes whilst the bolts
are removed

MT or ET mspect the
weld and weld toes
attaching the box

l section to the fabncated
reinforcement plates

=x

L L TR

Flg 3: Wiew fom abowe the seat atachment boits Wit 523t In posiZion.
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B. Welded fabrication attaching the three legs to the slew ring assembly
ilater design].

Test the welds
using MT or ET.
Inspectup io a
distance of

Z00mm away
from the ceniral

g vemaesl | g |
Fig 4 View of the welged fabrication attaching the three legs holding e seat assembiles o
the siew ring (ater design).

Mote: This later design is reinfiorced by adding a profile cut plate fully welded
across the top edge of all three box section legs.

| 1
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iC: Articulating arm connecting pins and hydraulic ram mountings.

Support the am
assembly secursly!
Partly rermowe the pin
by drifting through the
arm assembly.
Inspect all of the
accessible pin surface
area using MT. Drift
the pin back through
until it is wisible
through the opposing
side of the am
sufficiently to reveal
the remaining pin

d surface area. Inspect
this area using MT.

.
Fig 5: Magnetic Testing of the pin.

| ET inspect the welds
| attaching ram mounting |
- lugs. Mote small probe
o coids are available for
E.s restricted access.

Fig & Attachment weids retaining e hydraullc ram on the ams.
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MTorET
inspect the ram
attachment
wekds.

Flg 7- Wiskded brackets holding the hydraulc ram on the am assambiy.
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Oi: Central rotating tower.

e e
B
Lo l'.....-lr

MT or ETinspect | A
the welds g
connecang the box
saction am

Visually check the
locating pins for wear
and MT mspect the pins

ewery O years for
evidence of fatigue.
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MT or ET inspect
e welds
attaching the tower
assembly to the
railer every 5
years for evidence

of fatigue.

ET or MT Inspect
the welds mounting
the hydraulic rams

e

Fig 11: Welted brackets holding the central bwer elievaiion rams.
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E: Chair assemblies.

Remouwe the seat
assembly and take off
the lower fairing. MT
inspect the webds that
moamnt the seats to the
box section.

—

PT mspect the welds on

the stainless steel

restraining bar. Inspect

the resfraining bar ¥ e
visually and physically for [} SRS ISIRCPITNEE
mechanical damage or ; g

WEAr.
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F: General Visual Assessment of Structural Assessment Points

The general structural integrity of all components of the nde shall be visually
inspected annually by an ADIPS Registered Ride Examaner.

G: General Safety Checks

The responsibility for dally inspection of structural and mechanical
components is with the nde operator. Before use each day a senes of

functional tests shall be run. This shall be followed by a visual nspecton of
the general structure.

The passenger restraining bar cdoswre mechanism shall be checked for
secare operation before use on a daly basis.

H: Reporting

Al inspections completed by competent inspectors including specialist MOT
operators shall indude an end report. The formal report shall identify the
followang mformation as a mimimmm:

Ride owner

Location of the nde at the ime of inspection

Diate of inspection

Components inspected

Procedures used during the inspection

Calbration records of NDOT equipment used

Mame of inspector or NOT operator

Copy of professional and MOT qualfications and certificates

- Annual vision acwity certficate

10. Results of the test

11. Details of any evidence of cracking

12_Dretail of who is the recipient of the report

13. Recommendations and general observations requiring attention
14_Signature of the person who completed the inspection

[ R L (U
i i R i

The NDT report shall be scrutinised by the registered inspection body. The
inspection body needs o assess the mphications of the NOT report n tems of

the owerall integrity of the device and make necessary recommendations for
further work and, if necessary, retest.

I: Respaonsibility

It is thie responsibility of the nde owner and operator to fulfl regular
inspections to ensure the safe working operation of ride equipment.

This schedule is for guidance and is produced as minimum inspection critena.
Additional inspection frequencies and detads to be tested are at the discretion
of the competent inspection persons and the nde owner.
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This schedule is not intended a5 an exhaustive document to cover all aspects
of the nde but is bo be used as a considered focal document to address
regions of mechanical and structural nsk at the time of wntng.

Ay additional risk assessments can be added to this docurnent in the fubure

in the form of document rewisions.

End of document.
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