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Recent Incidents - 2023

=< American Amusement Park Museum
RS 10ul2023 - Q@

After the discovery of the cracked support on Fury
325 at Carowinds this is what guests will see
coming to the park today ...a shrink wrapped
support column.

(The ride is closed until further notice, this is real and
was taken this morning and is just a way to cover
the crack until fixed)
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Home China ~ Society o
Eight injured in Roller coaster
collision at Happy Valley Shenzhen
theme park

By WANG XU | chinadaily.com.cn | Updated: 2023-
10-28 19:53

People walk pass the Happy Valley Shenzhen with
a closure notice, in Shenzhen, Guangdong province, on
Oct 28, 2023. [Photo/VCG]

At least 8 people were injured as a roller coaster

collision occurred at Happy Valley Shenzhen on
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Outdoor adventure firm
Camelot charged over lapses

that caused ACS(l) student’s
death during rope course

Jethro Puah Xin Yang was suspended in a
loose harness after falling off the rope
course and died from multi-organ failure
following traumatic asphyxia.

The rope course was held at the SAFRA Adventure Sports
Centre in Yishun on Feb 3, 2021. (Photo: CNA)




Ride Safety Management

System and Accountability

Safety Management
System and Organisation

Training and Selection of Personnel

Documentation
and Records

Communications

Amusement Ride Safety Management System
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Duties of a Ride Manager;

Oversee, manage and supervise the daily
operations and maintenance of the
amusement ride

* Conformance to SOPs, standards and
permits

* Staff training & qualification

e Operational Safety & Requirements

* Inspections & Checklists

* Ride Maintenance

* Incident reporting

* Emergency Response

» Safety Bulletins
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Typical Maintenance / Inspection Framework
Tean

PROCESS & TASKS

I
I
|
I
I
Responsible to the local regulator and I _ _
General Manager landlord for the overall safety of the ride : Daily Pre Opening
| e Inspection AN
| S N
. - . . . I
Operations The dIrect IIalson VIIIth the regulator to | \
Director ooordlpate ms_pectlons gnd ensure | .
compliance with regulations : Operating Permit Weekly Maintenance
| R ble for imol ation of all : Renewal Checks
Maintenance esponsible for implementation of a = ‘
M regulator requirements and oversight of L |
anager maintenance team || |
I
| | | Annual Structural Quarterly Internal
Snr Maintenance | Skilled ropes access and maintenance | Inspections Inspections
- technician able to execute all works |
Technician i _,
directed by management. | \
| . . I \ /'/
Maintenance Support staff responsible for routine | .| AdHoc Regulator /
C checks and servicing of structures, | ‘ | ti
rew cables, equipment and obstacles | nspections




Types of Maintenance 5

ASSOCIATION OF
SINGAPORE
ATTRACTIONS

Preventive

Corrective
“failure has occurred”

“before a failure”

Time Based F_a'llfre
Finding
Condition
Risk Based
Based




1

L2
k‘)

Performance - Failure Curve (PF Curve)
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Point where failure starts to occur
(not neccesarily related to age)

Point v h~ can fin .
l | that it reﬂcfpﬁate'w |§ (rjajjture, Common rUIe Of thumb IS
Smooth Running for the intervals of your
Furth , oy .
1 pegradation orwrecic Condition Based

(functional failure) Maintenance ShQUId be

|
I
I impending ‘ 1/2 or 1/3 of the P-F
|
|
I

Fail i

LS 2 Interval to allow for timely
0SS O

Functionality inter\lention.

Condition

v

P-F Interval

|
|
|
Time |

)

b %
r 4

Source: www.maintworld.com
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Types of Inspections
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Reference: ISO/IEC 17020

Type A Inspection — Independent, third-party inspection, conducted by an external inspector. This
level of inspection can be conducted by a Specialist Professional Engineer, Conformity Assessor or
Ride Manufacturer.

Type B Inspection — Second party inspection, conducted by specialised and qualified in-house
personnel of the organisation. This level of inspection can be conducted by the Ride Managers and
Maintenance Manager.

Type C Inspection — First party inspection, conducted by the on-ground operations team as part of
the periodic inspection (daily / monthly). This level of inspection can be conducted by the
Operations Staff before the start of daily operations.



Maintenance Best Practice

Technology

Credit: IAAPA Safety Institute

Continuous
Improvement

Documentation

Ongoing process of continuous improvement

Deliberate planning and execution
Keeps our rides safe and increases / improves the shelf life
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Maintenance Best Practice - Schedules
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e |=Inspect and then clean, adjust, replace, or A TTRACTIONS
o grease If necessary
. . o N= Clean.
Schedule Considerations ‘p
¢ R — Ratighten.
, L]
. Manufacturer’s Recommendations ey Ron e = B i e
Parts once per| run-in) Day Week Month Year
Floor and fasteners 1 R
- Steering tie rods |
d I nternatlonal Standards Front axle unit and fasteners R R
Alignment 1 1
Steering wheel and fasteners | R
- Steering column and fasteners | R
d LO Cal R e q u I re m e ntS Adjustable steering column setting (if equipped) |
Rear shaft pins |
Rear wheel hub 1 R
. Bearings and bearing supports | R
d Operatlng HourS Rear axle | R
Tyre pressures |
Tyres wear |
. . Condition of nms 1
. Estimated Time to Perform :
Seat and fasteners | R
Protections 1 R
. g Pedals | R
i M an power Aval Iabl I Ity Operation of the adjustable pedal unit |
Brake fluid 1 [
Brake pads | Cc
. ., Brake disc 1 C
. Due Date / Equipment Condition i c
Brake hose |
Engine N
. . Reducer oil (*) |
. Lighting & Access .
Belt | [
Safety stickers |
(*) Replace every 350 hours 9
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Maintenance Best Practice - Training %\

 In House Training / OJT
« External Specialised Courses (eg. NDT, Welding)

« External Professional Qualification / Courses (eg, Technical

Requirements for Amusement Rides, NAARSO)



Maintenance Best Practice - Documentation

Key points to consider

* Paper vs Digital

 Document access and version control

e Review schedule (Annually?)

e Lock out / tag out procedures

* Usage of videos

* Developing common terminology to
avoid confusion

 Compliance requirements

* Training qualification requirements

* Trainer qualifications
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)(' SCAPS Daily Inspection Form

7 A SCAPS8
Tuesday, November 1, 2022
harul hraf / Kye J

Date of Inspection:

Inspected by:

Ground Inspection

Visually inspect the structure for any Chacked
deformities and structural damages.

(e.g dents, cracks, and leaning of

structures.)

Check and clear any debris found on I
the ground floor.

Check me base plate of each pillar for ., ., .,
any loose or damage bolts and nuts.

Visual ins p ection of torque stripe
alignment on bolts and nuts for
ground al dl el 1 bohom structure.

Comments
Ground floo

Continuous Belaying System Inspection
Inspecﬁ the small and large nylon
NyI df any damages that

ff cuh sage of the trolley.

p cnh velcro covel rto ensure that Checked
th d lamage ar and tear.

thm

Sample Checklist

)
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Maintenance Best Practice - Audits

Daily Pre Opening
Inspection

_ TypeC
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Internal & External Audits are
crucial to identify and

Tvoe A Operating Permit Weekly Maintenance Type B address ga pS in your own
ype Renewal Checks
, processes to promote
| continuous improvement
Type A Annual Stwctural Quarterly I'nternal Type B
Inspections Inspections

Ad Hoc Regulator
Inspections

".Type A

12
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Best Practice Summary
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 Establish and follow an effective maintenance schedule.

« Document maintenance thoroughly, using the appropriate forms and
records.

« Train maintenance staff in general engineering skills and safety practices.
« Audit regularly to identify and address trends, gaps or issues.

« Use technology to help you improve your overall maintenance programs.
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