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According to U.S. Fire Administration (USFA) Statistical Reports (2009-2011), cooking
was the leading cause of all fires (29 percent). However, cooking fires were small, confined
fires (97 percent) so people usually extinguished the fire before firemen arrived. The leading
causes of larger fires were unintentional or careless actions (19 percent), intentional actions
(13 percent), and electrical malfunctions (12 percent). In some buildings like warehouse or
attic fires where most time were unoccupied, electrical malfunction is the leading cause as
high as 44 percent.

How about Hong Kong? According to Hong Kong Fire Services Review 2011, cooking,
handling of cigarette ends and candles has higher percent in real fires, following them is
electrical malfunctions include overheated motor. However, out of these 34,188 fire cases,
26,833 belongs to false alarm and unwanted alarm. Deduct the non fire cases from the
statistic, only 7,355 cause fires. Fire related to electrical malfunctions is 801 (10 percent).
Therefore, percentage of fire related to electrical malfunctions is quite similar In Hong Kong
and USA.

If there is a technology that can respond to an emergency caused by an electrical
malfunction, the response is talking about hours or even days earlier than any other detectors
under the no fire or smoke appears period, 1/3 of larger fires in the Statistical Reports will be
under controlled which means billions of dollars and human life can be saved.

In addition, this technology is also immune to false alarms from things such as dirt, dust,
temperature and humidity that always trouble fire detectors nowadays, we can see nearly
80% fire cases in Hong Kong can be eliminate. Instead of wasting the resources to attend
false alarm call, our Fire Services Department can spare more resources in inspecting the
buildings and handle the preventative work.

e - =28 ; Grand Harbour Hotel, Hong Kong

L0 1eReEY ‘ Serious fire broke out reason by possible
fima *1 _ ' short circuit in an LED screen
‘ LEN ' April 2012
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How does this technology works? The technology adopts the cloud chamber to detect
the concentration of tiny, invisible particles in the air to determine whether there is a fire risk.

A series of tests was conducted by National Fire Protection Association (NFPA) of USA
at 1974 discovered that invisible particles release from material surfaces as their temperature
was elevated towards the combustion point. The releasing rate is 109sec/cm3. These are
submicron carbon particles of size 0.0025 mirco meters. They exist in normal air all the time
and we breathe them in continuously. Under normal temperature, 1 cm? air space there are
approximately 15,000 of these submicron carbon particles. When there is an overheat or fire
condition, approximately 100,000 to 10,000,000,000 are produced. So combustion generates
the massive quantities that the "Cloud Chamber’ can interpret as a fire condition. No false
alarm to dust and mist due to the background level in the “Cloud Chamber’ can set to
the level that will not trigger the fire alarm such as only submicron carbon particles exceed
80,000 will activate the alarm.

................. * Inan air space 1 cm3 there are approximately 15,000

''''''''''''''''' 0.0025 sub-micron particles in normal conditions

L 1.e. (no overheat condition or fire)

* In the same size air space (1 cm3 ) when there is an overheat
or fire condition approximately 10,000,000,000
0.0025 sub-micron particles are produced

Massive quantities sub-micro particles generated when overheat

Why dust or mist cannot active the alarm? The size of this submicron carbon is very tiny,
it is 100 to 1000 times smaller than smoke and dust which vary from 0.2 ~ 10 micro meters in
size. When air sample goes into the chamber, dust or mist is too large that quantity of them
cannot activate the alarm, only enough quantity of invisible tiny submicron particles become
visible to form the cloud inside the chamber will activate the alarm.

How big is a Micron?

2,000 times size

.00002mm =
1 500th of a Micron
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Dus&:u smoke particle Sub mecron particle

Before Cloud After Cloud

Combustion particles of 0.002y are invisible and therefore By condensating water molecules on to combustion particles

cannot be measured. the cloud chamber process amplifies the particles enabling the

0.002 particles to be measured.

A list of common materials such as PVC insulation, wood carpeting, bond writing
paper, polystyrene, non metallic cable wire insulation were tested began to produce a large
number of these particles at the thermal particulate point. Each material has different thermal
particulate point but temperature of this point is far below the combustion temperature.

Using PVC insulation as example, thermal particulate temperature of it is about 150C
while combustion temperature at 507 €. Obviously, a malfunction wire will begin to release
the submicron particles at thermal particulate temperature and this technology will response
a fire alarm long before fire and smoke begins.

Another example is the "Cloud Chamber’ response to an overheating power supply
resulting from a non-operational cooling fan in one of the telecommunications equipment
chassis. No smoke or fire in this stage so no response from normal detector, this condition
may exist for days or weeks before the power supply unit failure with fire outbreak. The “Cloud
Chamber’ technology allows the company to make repairs before experiencing the outage.

Thermal Particulate Point of Different Material o i Loser Detector  Smoke Fame _Heat

Detector Detector Detector Sprinkler

Material Thermal Particulate Point (°c| Burning (*C} : F . e
+ PVC Insulation 143 507 E El WA 1T
* Motor Oil SAE-30 154 I 1
« Pine Board 160 —
= Silicone Rubber 168 450 ) |
s RTV 171 SMOKE DENSITY
* Acrylon Carpeting 171 438
+ Wool Carpeting 182 571
= Vinyl Tile 187
* Polyethylene 210 488
+ MNonmetallic Cable Wire Insulation 215
* Bond Writing Paper 260 399
+ Teflon 21 660
* Polystyrene 376 427

10% sec/em? Particle (0.002 ym) Release Rate

TIME
‘g e Th . May 1974, NEPA :0:'8;‘:::‘%'0:2: mﬂtfmby Cloud Chamber are present

In conclusion, this is the next generation fire detection in Very Early Warning Fire Detection.

This "Cloud Chamber’ technology is very reliable to detect fire caused by electrical
malfunction no matter the environment is clean, dusty, high humidity or very harsh
environment with high airflow rate.

REFERENCE

1) http://www.usfa.fema.gov/statistics/reports
2) Cloud Chamber technology invented by C.T.R. Wilson, winner of Nobel Physics prize in 1929
3) Hong Kong Fire Services Review 2011 Appendix Fire Statistics
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Name

Minimum requirements

Recommen ded improvement its
(thickened lines show additional earth
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Star

B

Ali*

See6.2.1

t

See6.22

ing

Y

See 6.3.2

ER
39

8
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See6.52

680.43, 680.44 Spas and Hot Tubs
680.22(A), 680.23, 680.27 Swimming Pools, Permanent
680.32 Swimming Pools, Storable

527.6 Temporary Installations

680.62 Therapeutic Tubs

HE R RR

1)
2)
3)

mEBENERRKEE National
Electric Code (NEC) ABRB WK
ERGES (Information Technology
Equipment) » B2 & 0 T #£5F BI & 40
260 HIRERENEK - I - BERE
HEZEMARERER (W Ground Fault
Circuit Interrupter, GFCIl) HIEERRTE
RET:
547.5(G) Agricultural Buildings
525.23 Carnivals, Circuses, and Fairs
511.12 Commercial Garages
210.8(A) Dwelling Units
424.44(G) Electric Space Heating Cables
620.23, 620.85 Elevators and Escalators
680.51(A), 680.56(A), 680.57 Fountains
517.20(A) Healthcare Facilities
680.71 Hydromassage Bathtubs
555.19 Marinas and Boatyards
406.3(D)(2), (3) Receptacle Replacement

ANERTIESERVBIeBMTHEBLL
TR TIESFA
HEICAPITOLINE RAIMEBH LM EM ARG A (EE

: Barry Elliott)
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(@ Membership to the Energy Institute (EI) offers all the benefits
* Recognition of professional expertise
* Free subscription to one of the El's monthly magazines (Petroleum Review or Energy

World) with discounts on other El publications

* Free Branch and Special Interest Group membership plus a wide range of other
networking opportunities

* Discounted access to events, seminars and conferences

* Free career advice and professional development support

* Exclusive Members-only information available on our website

* Free use of London facilities (including hot-desks in library) and information services

e Other services of value such as insurance

(@ Professional Membership and Registration Options

ENGINEERING S50C
EI GRADES e T COUNCIL ENVIRONMENT
REGISTRATION REGISTRATION
A e Chartered Chartered
mm Chartered Engineer Environmentalist
Ensegy (CEng) (CEnv)
Engineer
Chartered
Petroleum
Engineer Incorporated
Chartered Engineer
Energy Manager (IEng)
GRADUATE Engineering
MEMBER Technician
(GRAD EI) (Eng Tech)
STUDENT
MEMBER
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(@ Reciprocal Recognition Agreement with Hong Kong Institution of Engineers

Corporate Members with Chartered Engineer status
- MHKIE

(@) Additional professional recognition - Chartered titles only available from EI

Chartered Energy Manager
* Based on a set of competences including energy efficiency, knowledge of market

supply, leadership and management of resources

Chartered Petroleum Engineer
Based on similar competences as those for CEng

Allows recognition of specialist skills in:
¢ Drilling and extraction or
® Reservoir management and operation or

* Downstream production

Chartered Energy Engineer
* Based on similar competences as those for CEng

* Only available from the Energy Institute
¢ Allows recognition of specialist skills in:

design, development, application and promotion of new, more efficient engineering
applications and/or technologies for the exploration, extraction, production, transportation,
transmission and utilisation of energy in all its forms with due consideration for health,

safety and the environment.

@ Overview of all membership grades

Description

Fellow FEI Most senior grade for people who have a high degree of responsibility in their
organizations. Assessment and validation of qualifications, experience and
competence required.

Member MEI For people who are undertaking a responsible energy role and who typically

have degrees and further learning plus about 5 years’ experience since
graduation. Assessment and validation of qualifications, experience and

competence required.

Technician Member TMEI For people without degrees but with vocational qualifications and who are
undertaking technician roles in energy companies. Assessment and validation
of qualifications, experience and competence required.

18
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pre-Professi Postnominal Description
Grades letters

Graduate GradEl For people who have graduated in an energy or engineering subject and who
are working for a company on a graduate training programme. Validation of
graduate qualification required

Student None Free membership for students following accredited undergraduate courses.
Fee payable by all other students
Affiliate None Instant membership for anyone regardless of qualifications or experience.

Affiliates may apply for and progress to professional membership any time
after joining in which case assessment and validation of qualifications,
experience and competence will be required.

(@ How do you join?

Pre-professional
Affiliate — online (instant) or complete application form

Graduate — online or complete application form
Student — online or complete application form

Professional
Fellow or Member (FEI, MEI)
Technician Member (TMEI)
complete application form; write professional development review; provide organization
chart; find sponsors
Process takes typically 2-3 months depending on route

(@ Application Process

Academic background with certificate
Personal data

CPD

HKIE Logbook

Professional Engineering Report

Two Sponsors support

Fee

Application
Submission

6 - 12 months

Send to Home Council for assessment

Verify competence & commitment 3 - 6 months
Miscellaneous comment / recommendations

Notification of receipt

Council
Assessment

s s @

* Interviewer make appointment
* Interview Panel (2- -3 members) 1 - 2 weeks
* 45 -T75 minutes (ID verification, Presentation,
Q&A section)
+ Candidate question

* Assessor report to council

* Pass / Reapply with more experience / Reject 2= 3 monthe

+  Apply RRA 3 - 6 months
13 - 27 months
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@Energy Institute (EI) Nature and purpose
* Professional body and learned society

¢ Incorporated by Royal Charter — qualifying body

e Existing “to promote, for the public benefit, the science of energy and fuels in all
applications and uses”

* The El exists to “deliver good practice and professionalism”

@EI resources

* The only Chartered professional body specifically for energy
* |ndividual membership of 14,000+

e Company membership of 300+

® Customer basis of 30,000+

¢ Staff base of 50, volunteers 250+

* HQ in London, branches around the UK and the world

e £4.5m turnover, £6.5m balance sheet, all private income

* Incorporated by Royal Charter, Registered Charity, Licensed by the ECUK, Science
Council and Society for the Environment

* |nvestor in People accredited

(@ Energy Institute members
A multidisciplinary, professional body and learned society engaging:

- Mechanical, Electrical, Environmental, Chemical, C&l etc engineers (as EC registrants,
Chartered Engineers)

- Geologists, Chemists & Physicists (as Chartered Scientists)

- Sustainable Energy professionals (as Chartered Environmentalists)

- Energy Practitioners

- Professionals of other disciplines
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(@ Serving the industry - delivering good practice and professionalism
An industry-focused professional body and learned society engaging:

- Energy Extraction / Resourcing

- Coal, Qil, Gas, Nuclear, Wind, Wave & Solar

- Energy Conversion, Transmission & Distribution

- Energy Utilisation

- Environmental & Process Engineering, Building services
- Sustainable development

- Energy trading, marketing, legal services etc
—

(@ Energy Institute (Hong Kong Branch)

* The El’s first branch in Asia

* All energy professionals in the region are welcome to join

* Opportunity for local members to join a branch committee and hold events throughout
the region

* Free Student membership for those studying at EI member universities (Learning
Affiliates)

Qo Activities

e AGM

* Response to Government's Consultation

* Training Courses

® Technical Seminars

® Technical Visits

* Membership Drives

* Support to other Professional Organizations' Activities
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