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High Reliability Organization (HRO)

» “An organisation that has succeeded in
operating complex high risk processes without a
catastrophic event despite the significant
hazards, time constraints and complex
technologies inherent in its operations”

» How can the HRO companies continue to have
excellent safety performance ?
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https://www.desmogblog.com/2014/01/21/push-nuclear-power-climate-change-concerns-overlooked

5 Common Characteristics of HRO

For organisations to maintain "mindfulness" for unexpected situations

Preoccupation with Failures

e Organisations must emphasise on failures more than successes — clearly and quickly
understand causes of failures and take rapid corrective actions

Reluctance to Simplify

e Organisations must not go the easy way to assume and simplify what is going on & wrong

Sensitive to Operations

e Executives & managers shouldn’t look at the organisations & activities merely from big-picture
level

Commitment to Resilience

e Organisations need to be capable to detect, contain & bounce back from errors & problems

Deference to Expertise

e Organisations need to adopt a paradigm that allow they gain access to the expertise of
operators and maintainers at the front line who know what is going on and probably can

identify and solve problems on the ground before they get out of control 9
MTR
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MTR Hong Kong System

93 Heavy Rall
Stations

68 Light Rail Stops

Cross-boundary rall
passenger service
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17 Feeder bus
routes

MTR keeps 56 million people
on the move every weekday

Total route length: 231 km
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Why HRO also applicable to MTR -

MTR is one of the busiest high density metro

Network Size and Passenger Journeys of COMET/Nova Metros (2015)

» MTR strives to upkeep a world-class coo .
performance in safety and train service 550 Mova Metres. 220
punctuality of over 99.9% 500 2.00
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400 1.60
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20

> However “minor” incidents due to
equipment failure, human factors and
external factors are inevitable
10

» The reputation impact is “high” due to 50 !,!_1!-“[]] |I“WI"I| ||| “ Egg
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Billion Passenger Journeys
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the high patronage thereby easily ORI SO e e ARSI SRS o
attracting public and media attention / TRevtetenatlfmy - mrRassengerdoumeys
criticism.

» Catastrophic incidents often occur in the railway industry - world-wide railway incidents
keep reminding us not to be complacent

OMTR
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HRO Journey in MTR — Started in 2014 -

‘HRO accept that catastrophic events can occur if not
managed properly and management systems are typified
by a mindfulness toward establishing redundant controls,
use of simulations to identify all possible error modes,
focus on training and use of highly skilled employees,
refined organizational structure, decentralized decision
making, and learning from mistakes.

These characteristics create processes and systems that
mitigate undesired events and build resiliency to recover
from them much faster with minimum disruption.

This path leads toward better reliability and creates a
vigilance toward identifying precursor anomalies and small
failures early before they can become system disruptions
or larger accidents.

MTR already exhibits several of these cultural values and
the further cultivation of them is needed to support and
sustain a more complex asset management system.”

Remarks by APTA during external review of Safety
Management System of MTR in 2014

MTR Corporation

» Complacency is not an option
« Expanding network and
increasingly complex operations
and assets
» Workforce retirement and transition

» Room for continuous improvement
« strengthen and integrate processes
« enhance safety reporting culture

» HRO helps unveil and evaluate systemic
weaknesses
« all staff become mindful of
potentially high consequence risks
* more vigilant to detect anomalies

OMTR
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HRO Test — On the Right Track

» Our people,

organization, systems
and processes did

exhibit many of the HRO

attributes and mindset

> Affirmed that we are on

right track and should
commit to becoming an
HRO

MTR Corporation

Preoccupation
with failure

emphasize on identification of failures, fro

recording of failure information to sharing .«
information and lessons leamt throughou.
organization

has some leading indicators and systems (e.y
precursors, hazard reporting) instead of lagging
indicators to look for potential warnings

actively uses audits / reviews to check deviations and
responds positively to improve

follows up on outcomes of incidents and communicate
in a timely manner

Reluctance
simplify

to

leadership takes time to go through each incident in
details, to find root cause and convert improvement
areas to actual actions

management requests further and in-depth reviews
and investigations, applying rigorous root cause
analysis to seek complex but real explanations to
problems

Sensitivity
operations

to

great attention to and cautious about situation in front
line, where real work gets done

Commitment
resilience

to

developed methods to manage unexpected events &
resume operations asap

developed a robust system for managing crisis where
special teams are mobilized

conduct regular drills and exercises

Deference
expertise

to

provide multiple forums for staff to voice out concems;
diverse opinions are valued

consult experienced staff to help understand issues
and make decisions

empower front-line workers to solve problems at their
level

reward reporting of problems and errors
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Initial focus — Enhance Safety Reporting -

» One driver behind HRO was the result of Safety Culture Survey in 2014
« Compared with that in 2008, improvement was observed in all
categories except for safety reporting

» Scores at a reasonably positive level but the trend was not favorable

» “Reinvigorate reporting culture” among workforce
* Not just OSH and local hazards
* Report anomalies and analyse weak signals systematically to prevent
potential catastrophic events

—a—-2014 —=—2008
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1.Commitmentto  3.Organizational 4. Proactive Use of 5. Safety Reporting 7. Organizational
Safety Leaming Safety Data and Prevention Trust

OMTR
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Changing the Reporting Regime and Behaviours

From

« —— Major Injuries
Minor Injuries

Near Misses

Hazards

(Mainly local OSH
hazards and PPE
issues)

» Report accidents and
injuries
» Report OSH and local

hazards and near misses
(HNM)

MTR Corporation

To

« —— Major Injuries
Minor Injuries

Anomaly Reporting 3
Y Near Misses
Alert to Weak Signals

. Hazards
Action by Experts

Anomalies

Unknown Risks

» Also report anomalies , new
Issues/changes & unknown risks

« Capture weak signals which
potentially can escalate as a major
incident

OMTR
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AA — A strengthened reporting programme -

s N refers to an abnormal condition / situation that fulfills one
or more of the following criteria:

e Unusual; Unknown Cause; New Issue

. e could lead to a single or multiple serious safety consequence(s), such
(by frontline staff as derailment, train/vehicle collision, fire, struck by train/vehicle, escalator
\ on-the-ground) ) incident, falling object, slip/trip/fall, platform train interface.

4 )

Alert to weak signals * Weak signals refer to an adverse trend /
) group of similar anomalies which could
(by Landlords, supervisors; escalate to serious consequence.

Supported by safety experts)

\_ J
( Actlon by experts \ e Action - carrying out
further analysis of the
] (by subject matter experts cause and follow-up, in
b‘ / e.g. engineers, operators, order to prevent recurrence
human factors specialists and escalation to a serious
\_ and safety committees) ) consequence
| S— nomaly - Alert « Action
OMTR
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Results of trial of AAA in MTR (one line) -

» Overall, the AAA trial was

completed with positive results ‘the AAA program is well-designed and well-
functioning for identifying, tracking and analyzing

system anomalies and weak signals for

@&
3.4 tlmes corrective action.

_ It has produced a wealth of new information,
Behaviours affected— . o much of which would not have otherwise been
AAA was run as a programme in parallel with the existing reported or known. Numerous corrective actions
hazard near miss reporting programme. . ..

porting prog have been taken to proactively mitigate the

9% ~90%

Mindset influenced — Knowledge developed in
a stronger reporting awareness.  staff —
Correct understanding on the
objectives and definitions of
the AAA programme elements

Remarks by HRO expert team in 2016 peer review

OMTR
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Critical Success Factors behind the results

Miss Location
tend
separate sheet, if necessary)|

Miss description (please add or
AR -REZSIAFHAER (FASE " THRAZME)

Continuous
promotion and
education

Simple reporting
method

MTR Corporation 1/15/2018
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Full network rollout of AAA

AAA programme expanded and rolled out
to the whole network since late 2016

d Anomaly * Alert + Action
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MTR Corporation

“The AAA trial program is well positioned
to be more fully integrated into a rollout
strategy across the MTR system, and
could serve as a key leverage tool for
implementing a more broadly-based HRO
program.

The peer review team recommends MTR
proceed with rolling out the AAA program
throughout their operating system while
more fully integrating AAA with other
safety reporting tools.”

Remarks in the peer review by HRO
experts in 2016

OMTR
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Enhancing the Critical Success Factors -

- Simplified and Integrated Reporting Channels

» The Trial was run in parallel with the existing Hazard Near Miss (HNM) Reporting
programme
« Staff mixed-up on the use of two forms during early introduction
* Need to promote when and how to report under the new AAA scheme

» During full network roll-out, AAA
integrated into existing HNM
reporting form

Sectional AAA

Usual Reporting Administrator

Existing

« Expanded the mobile App
“‘AAA ISPOTIt” to allow staff
to report both hazard near
miss and anomaly

Form

@@ ispoTit™ App
AAA AAApOI™ Usual Reporting

e-Form *4021',6_/\ Y% Confidential Reporting*

+ Facilitates systematic ARGt e

capturing of all anomalies for
analysis across systems and
avoid premature filtering
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Enhancing the Critical Success Factors
- Recognition and Feedback Ongoing

Anormady Case wy Mgh Consequende Rishs - Deraibnernt E
Initial spatind ks AAA Trist ot WRL (7]

‘"’ Anernaly Case wf Migh Consequence Rishs - Train Coivion m
spatind ks AAA Triat 2t WRI (7]

AF0dath /80 H)Nl:‘n W e 4y

- dtarg e

dewage s gurd weks

Hfil")!wj et kS eamane i
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Q- @ Q- @ d —
B B N age AAA
AAA Case Sharing Slides CasegSharmg
(For communication in meetings) (Notice Board)
AAA Souvenir AR
i
Incident Location: I Statian Platform 2 a

Minor Injuries)

w2y Case sharing in : 0 I
AAA Quarterly
AAA Poster/Video MTR Creator Case sharing in A
(videos) Ops Newsletter A aras
SOITR
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Results for full network rollout -

- Quantitative

» Over 500 AAA cases were reported in the first half of 2017
» represented a 300% increase in the number of reports compared with
the HNM scheme in the first half of 2016

» Provided positive competition among teams, and data for further analyses

2017 AAA Monthly Statistics - by Submitter's Department
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Results of Full Network Rollout -

» Anomalies and weak signals
provided leading indicators of
significant risks

Action by
experts

Whole
organization

collectively prevent
issues becoming a

» Useful inputs to safety and risk
management processes and
organisations

catastrophe

)‘

‘* nomaly + Alert + Action

Alert to
weak
signals

AAA in an
integrated

platform Frontline staff

Management

systematically report

analyse anomalies anomalies

& drive actions
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Full Network Rollout and Next Steps

» While initial results were satisfactory, attaining full benefits of HRO require
further efforts

» Risk of frontline workers & line managers having less ownership and
Involvement unwittingly

» Enhancing staff engagement, organization and processes
» Evolve from “An anomaly reporting tool” to “Broader concepts of HRO”

« Further empower front-line decision and resolution on the ground first
during an off-normal event

* Further ingrain HRO characteristics into existing workforce,

organization and process holistically

OMTR
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Conclusions -

» HRO strengthened MTR’s quest for
continual improvement in both safety and
service reliability

» HRO(AAA) full integration under SMS
enhances:

Top management

leadership

v' Safety Culture of every staff

Engagement

of staff at all levels

v' Organization agility to detect anomalies
and significant risks

Integration
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v Resilience to unknown risks and
unexpected situations

with existing systems and process

OMTR
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