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Installed Capacity for CLP Power in Hong Kong

Castle Peak Power Station

e 4 x 350 MW Coal/Qll fired units

2 X 680 MW Coal/Qil fired units

2 X 680 MW Coal/QOil/Gas fired units
1 X 56 MW Gas Turbine unit

|

Black Point Power Station
e 8x320 MW Gas/Oil CCGT
units

Penny’s Bay Power Station
e 3 X100 MW Gas Turbines
units

"otal Installed
Capacity
7,036 MW




Power Stations in Hong Kong

Guangzhou Pumped NDa%la BI%)//S
Storage P/S China uclear I

Ol

Kowloon & New
Black Point P/S Territories

Castle Peak P/S .....‘...‘.‘..

Lantau Hong Kong
Island __Island

Area : 1,000 sg. km.
Population : 7.0 million
Customers : 2.2 million




Is it necessary to have Process Safety ?

In 1974, a vapor cloud explosion at Flixborough, UK,
killing 28 people.

FILXBOROUGH, 01.06:1974,
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Is it necessary to have Process Safety ?

In December 1984 - disaster at Bhopal, India

A pesticide plant released 42 tonnes of methyl isocyanate
(MIC) gas explosing 520,000 people to toxic gases and
cause at least 8,000 deaths. This is the worst disaster in

history.




Is it necessary to have Process Safety ?

In March 2005 — BP Texas City

A blowdown drum vent stack release during startup

15 fatalities and over 170 injuries, total financial lost > $3
Billion US.







Is it necessary to have Process Safety ?

The key recommendations of the BP incident :

1. Effective process safety leadership.

2. Integrated and comprehensive process safety
management system .

3. Ensure appropriate process safety knowledge and
expertise.

4. Improve process safety culture.

5. Clearly defined expectations and accountability for process
safety.

6. Effective support for line management.

/. Leading and lagging performance indicators for process

safety.
8. Effective process safety auditing.



Process Safety vs Personal Safety

Process Safety is
focus on those
high consequences
events but in low
frequency.

Intolerable

High Consequence Risk
Low Frequency

Process Safety

»
»

Lower Consequence
Higher Frequency

Occ. Safety
/

Likelihood of occurrence

Tolerable
Risk

Consequence of Events

Most of the safety
management
system are focus
on occupational
safety.



Benefit of Process Safety

Companies that implement effective process safety management
receive a lot of benefit such as:

 Lives are saved and injuries are reduced.
 Property damage costs are reduced.
 Business interruptions are reduced.
 Good company reputation.

 Lower insurance premium.

e Maintain good relationship with community.
e Strengthen the relationship with regulators.

e Attract and retain the high performance staff.



Process Safety Control System

To create a safe working environment for our staff working
In the power station, we have a good safety culture under
the leadership from our management.

Process safety incident is regarded as
the major plant incident that can have
catastrophic effect and result in
multiple fatalities and substantial
economic, property, and environmental
damage.

We develop a Process Safety Control
System to identify the hazards and
have control measures to mitigate the
operational risk.




Objective

The objective of Process Safety Management is to ensure
that the potential hazards in the daily operation can be
identified and mitigation measures are in place to prevent
the major incidents due to accidental release of energy or
dangerous substance.

The scenario of major incidents is categorized:
= Fire
= EXxplosion
= Mechanical failure
= Electrical failure
= Structural collapse




Process Safety — Swiss Cheese Model

<4 Process Safety Information

<= Process Hazard Analysis

- <= QOperating Procedures

— <= Employee participation

<= Employee Training

‘ ‘ - <= Contractors

€= Pre-Startup Safety Review
| e <= \echanical Integrity

q ' y F——— €= Hot Work Permit

‘ |<— Management Of Change

Incident Investigation

Emergency Response

<= Compliance Audits

Viajor

'ncident

ElTa
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Six Key Elements — Process Safety Control

Risk Assessment Management of Change

Incident Investigation <. > Plant Integrity

Organization and Staff Monitoring and Audit




Process Safety Control System — Principles
for Implementation

User friendly and transparent
Sustainable
Minimum additional work load

Linking up the existing management systems to
build a cohesive structure

Provide tracking and monitoring
Demonstrate commitment and accountability

Make continuous improvement



Risk Assessment (Process Hazard Analysis)

The first risk assessment was conducted in 1993 and over hundreds of
assessment was conducted. Five major processes have been identified
In the power station namely, fuel handling, steam generation, power
generation, electricity generation and balance of plant.

Besides the traditional risk Process Hezard Analysis (PHA)
assessment methodology, l

Layer of Protection Caver of Promcon 1| [Wnati Hazard and Operabily
Analysis is introduced to Anglysis (LOPA) | Analysis Study (HAZOP)
Indicate sufficient Tools |
prevention and mitigation Fallure Mode and Quantitative Risk| [Faut
measures are in place. Effect Analysis (FMEA) | | Analysis (QRA) L’:Hs

Leading and lagging indicators are established to monitor the effort on
the follow up action plans.



Management of Change

Uncontrolled change is dangerous to the operation in power plant and it
has led to numerous incident. It is important to manage the change in all
areas such as design, procedure, equipment, etc.

A standard model has been established such that the front line staffs
can be followed and fulfilled the expectations.

Formation of Management of Change
committed from senior management is to
endorse the change requests that have
satisfied a series of safety, environmental and
regulatory criteria.

Performance indicators are established to
monitor any non-compliance in the process.




GBG

CHANGE REQUEST FORM
CONTMELT TATE WATIET:
ATHONd iy PR A AW T
CRICINAT O FICNAT TRE
Mana el I Ient Of Ch an e TERAUTMENT  — EWANCESECTION
A ANITIATION o de @ eplowd by Chgimer
Al MalirolClargs

O Pammm

Process Diagram | -
ki _Preparation and Initiation

ETTTTS o cere o Eere o e o mBe
Oien

[T
43 TemengiosalClasgs

Applicable to all changes that can have:-.

. Ad D fety, Health
Adverse Impact on Safety, Health & T ——
. A4, Temneidubmimo(Clamgs
Environmental. N———— S L TR s
[5ystem: Chamage af Pocket Type Prefiter Hoda Te. [¥ber: WE Fip. C Lo, W.C Shin.
. . P CF Y, HTLamg
* Impact on Plant Integrity & Reliability. o
T Poscils Catses | posme cosequnces | commormuasmes [c[L[R] Reconmenawion | By | Promy
g 1.Vt paetmzin | Heary R stam. ol DI 1 Toraubrty 53D/ [
* Regulatory Compliance aspects of the SIS E— . il
. = e o R T EPp T — é\’ol?‘.:n; .
business activities. g g P
Sl Y
Chanps Bogannkle frim
Tero (CUF amg e Conmecting
Tao mwm
Eriant by Bravch : ﬁﬁ
- - g, Y
F. CLOSE OUT REVIEW  to be coxpleted by Chemge Responsible Person orete
Completion of Change iﬂﬁfﬁm
i
D D Operating Instructions  Maint Qther D i3 reported R kA e
t: TAWILES Erat ns ons mtEnAance e Locumnents reporie
u:t:::::r: * updated% uppdatglﬁg Instructions. updated?  (please specify) ¥ I S S S eS S m e n t . podut s M
[Fes [W/a ] [Tes [Wia ]| [Ves [Hia | E‘::"‘w B
Pugelof+
Fecommendation of
Risk Assessment
implemented?
Comments :
10, IMPLEMENTATION  to be completed by Chemge Rasponsible Ferson \
Implementation
Change Responsible Branch / El. For Permanent Change :
Person Signed: Date: Section:
Change / Modification implemented by Branch / Section:
B h Head B: h/
sil;netd: - Date: S:::‘icnn: Start Date =
Completion Date: /
MOC Administrator Branch /
Signed: late: SERHE Is additional training required? [ Ne Ll Yes (Please specify) @ k
\
. = ~
E2. For Temporary/Emergency Change : (cross out wherever not applicahle)
Cl O S e— Ou t Proposed Temporary Change Expiry Date :
\ Restore to Normal Date :
R les - .
eovachs _ !_r Committee Approval




Incident Investigation

Incidents or near misses indicates deficiency in the control system.

Incidents are required to report timely into our
“Incident Reporting and Analysis System” and
Investigated by the qualified person.

the type of root causes and develop relevant
actions to reduce the gap.




Organization and Staff

Major incidents always due to changes in organization and staffing such
as reduction of competent staff and lack of proper training for new staff.

We use the following methodologies to ensure the people competency:
- Comprehensive training program

- Assessment before authorization

- Emergency response and alarm management diagnostic

- Community of Practice °
nowledge
- After action review Management  / sest
Existing Knowledge
A

. Pyramid
- Refresher training i t
- Human and Equipment Errors Reduction Program / Sharing Unique New \

Knowledge

and Best Practices

Organisation Knowledge Base
Available to Everyone - No Re-inventing
/ Simple, Intuitive, Benefit / Return \




Plant Integrity

Improper maintenance and inspection will lead to severe incident. The
maintenance decisions are made based on the risk assessment of
plant integrity.

Effective management of major hazards requires a proactive approach
In which the critical systems are identified, operating and maintaining.

Critical Safety Device (last line of defense
to protect the plant) is introduced into the
maintenance program.

Information was exchanged from other
sources such as external power stations,
Insurance company, utilities, etc to share
the experience on plant integrity.




Monitoring and Audit

Deficiency in the process safety control systems must be
identified and corrective actions must be in place for
continue improvement.

The progress of the control systems is
monitored by a tracking system and
reported to management regularly.

Annual compliance audit is conducted
to verify the completeness and
effectiveness of the control systems.




Summary & Conclusion

The success of the process safety control — monitoring of the
tracking are important to prevent system deterioration.

Process Safety Culture is sustained at a high standard through
continuous updating the knowledge, sharing of lesson learned
from incidents, introducing best practices and peer monitoring
In place

Apart from the mentioned key elements in the Process Safety
Control System, other management systems such as permit to
work, contractors management, regulatory compliance, pre-
start up review, etc. are also required to keep the Process
Safety Control System in good shape.
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