


  
 
 
 

 

 

Our Ref. : DPTKO/L202107016 

Date : 9th July 2021 

By Email 

AJC Joint Venture  

5/F, Tower A, Manulife Financial Centre, 

223-231 Wai Yip Street,  

Kwun Tong, Kowloon, Hong Kong 

Attn: Mr. Brian Kam (Environmental Monitoring Manager) 

 

Dear Mr. Kam, 

 

Contract No. 13/WSD/17 

Design, Build and Operate First Stage of Tseung Kwan O Desalination Plant  

Detailed Design Plan for Chlorine and Carbon Dioxide Storage of Desalination 

Plant 

 

I refer to the updated Detailed Design Plan for Chlorine and Carbon Dioxide Storage 

of Desalination Plant (Document no. : TKOD1-RPT-A000-JGN003-01) issued on 24th 

May 2021. Provided that no Chlorine product from the proposed OSCG system will 

be stored under different operation modes of the desalination plant, please note that 

we herewith certify the captioned submission in accordance with Condition 2.12 of 

Further Environmental Permit FEP-01/503/2015/A and Environmental Permit 

EP-503/2015/A. 

 

Should you have any queries, please do not hesitate to contact the undersigned at 

2698 6833. 

 

Yours faithfully, 

 

For and on behalf of 

Acuity Sustainability Consulting Limited 

 

 

 

__________________________ 

Jacky Leung 

Environmental Team Leader 
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Event Tree for Indoor Chlorine Release

Initiating Event Shutdown of normal 
ventilation system? 
(Figure 1a)

Containment Effective ? 
(Figure 1b)

Outcome (/yr)

chlorine release (/yr) N
Forced ventilation of chlorine to 
atmosphere

6.00E-05 3.10E-05 1.86E-09

Y N
Chlorine release to atmosphere by 
expansion

1.00E+00 2.30E-02 1.38E-06

Y No significant hazard
9.77E-01 5.86E-05

Scrubbing efficiency >99.9985% in one pass through the scrubber
Chlorine release to atmosphere 1.38E-06

Figure 1a - Failure to Shutdown Normal Ventilation System

Failure to Shutdown Normal Ventilation 
System

3.10E-05

Fails to shut down in undetected 
release due to common mode failure 
of chlorine leak detectors (Note A)

Fails to shut down other than 
detectors failure

2.10E-05 1.00E-05

Normal ventilation system fails 
to trip automatically

Operating staff fail to 
shutdown ventilation system 

immediately by manual means 
(Note D)

1.00E-04 1.00E-01

No trip signal to ventilation 
fan(s) (Note B)

Ventilation system being run in 
manual mode (Note C)

Chlorine detectors working (1 - 
failure probability of detectors)

1.00E-04 1 1.00E+00

Note A: 

Note B: 

Note C:

Note D:

The primary concern is chlorine releases from pipework in OSG building.  At least 2 chlorine detectors in OSG building are assumed. Common mode failure of these detectors will dominate the overall 
failure frequency
The primary concern is failure of the normal ventilation fans to trip. It is considered the ventilation fans have self-closing dampers on the fan outlet. Even if one of these dampers were remain open 
(unlikely given the fail-safe design), then with the chlorine absorption system running the chlorine bearing air will preferentially pass to the scrubber. Taken as typical probability of failure of relay (fail-
safe design)
A manual mode is provided  for the normal ventilation system.

It is conservatively asumed probability of human error for manual shutdown failure in emergency situation as 0.1.
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Figure 1b - Failure of Containment System

Failure of containment system

2.30E-02

Air intake louvres(s) or damper(s) fail 
to close on demand (Note A)

Door(s) open

1.30E-02 1.00E-02

Air intake louvres or dampers (Note B) Probability of failure to close 
on demand

Personnel access door(s) left 
open (Note C)

Human error probability 

5 2.60E-03 1.00E+00 1.00E-02

Note A: 
Note B:

Note C: Assuming all personnel going in and coming out from the OSG building would probably make human error of not closing the door.

Mechanical failure of the air intake louvres (including the air intake dampers with a forced air supply)
An electrically-operated isolating damper is provided in the scrubber intake for recycling which opens automatically when the scrubber fan starts up. An additional isolating damper is provided to isolate 
the normal ventilation system when the scrubber system is operating. The scrubber system is normally set to recycle air back to the OSG building. This is affected by means of a pair of electrically 
operated change-over dampers controlled manually from the local control panel. The number of dampers is conservatively estimated 5.
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