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Carry out Energy Audit under Buildings Energy
Efficiency Ordinance for Central Building
Services Installations

RIE CREMREFRERAG) (8 URP) )  BEREYRGSRRZEYNEBXERZMBINEBA LEH
BTHEAPABRFREEFERBETRRER YRTEAONBRUERTERN [RERFLRIE] o (RE) &
EMNETREFREEE BRERALE - ZAKE SHEENABRKKASBREE - SHEABENBTR
EFEBERENGI T AR (R BHeAR -

According to the Buildings Energy Efficiency Ordinance (BEEO), owners of commercial buildings and commercial
portion of composite buildings are required to carry out energy audit for the central building services installations
once every ten years and exhibit a valid Energy Audit Form in a conspicuous position at the main entrance. There are
four types of central building services installation covered by the BEEO, including lighting installation, air-conditioning
installation, electrical installation as well as lift and escalator installation. In this issue, examples of central building
services installations and the recent situation of implementation of the BEEO will be given.

BEEPRETFRMKE? What is a Central Building Services Installation?

PREFEBESREETEEYAILIELAE A central building services installation (CBSI) is a building services
R ERIENHNBEFTEBEEE - ©IRERE  installation that does not solely serve a unit of a building. It also refers
DR FTHEEYANEFTERBESE BT  toabuilding services installation in a building without common area,
B AARRE ZEEYAMBEBIEMIE  butexdudes any installation which solely serves a unit of that building

HIFREVEBAFMEENERE - and is owned by a person who is not the owner of that building.
e i




RREFRMKRES T
Examples of CBSI

BIEEARMITHZEY REEED RS EEY

Building with designated common | Building without designated common area

area
REARE R DA U ZEEYEF—5E  BRIEREE BB AR B
Lighting located in the common area S ANSENE S ABYES
installation located anywhere in that building unless it is in

an individual unit and is separately owned by the
responsible person of the unit who is not the owner
of that building

THREE FHERENHNAEABIES NAZEEWNEA—E RO ZEENEBAN

Air-conditioning | not separately owned by the | ERIENEZEABIES

installation responsible person of an individual | located anywhere in that building, unless it is
unit separately owned by the responsible person of an

individual unit who is not the owner of that building

BHEE DERIBNMEEFEHRAEIR E | NRZEEVNEA—E BRIFMEREMNHEREEHK
Electrical EHRAINEE AR RUREHENEE MZEMNNEEALTZ
installation ontheincomingside of an electricity | sz EEA
supplier’s electricity meter for an | |ocated anywhere in that building unless it is on the
individual unit outgoing side of an electricity supplier’s electricity

meter for an individual unit with its responsible
person not being the owner of that building

FHREHER A AR BRIFAIRISERIEN | MRZEEVNET—E  BRIFZEE RARREE R E
BEMEE located in the common area, unless | (v R lAFZEENEEANENEEABIES

Lift and escalator | Solely serving an individual unit located anywhere in that building, unless it is solely
installation serving an individual unit and is separately owned by

the responsible person of that unit who is not the
owner of that building

\ J

RIE (EA) MRS BEBEREEYR4E  Existing commerdial buildings and commercial portion of composite
FREEYNREDSELBIMEITER  buildings are required to carry out their first energy audit in four
BERE - BB EYH MEAFAE] (8 batches, according to Schedule 5 of the BEEO. The first batch of
IARAK]) BR1988F1A1BE 23  buidings, which have their occupation permit issued on or after 1
4 Rt S AfE 20135982082 A1 January 1988, must carry out the first energy audit by 20 September
EITERREREZ - BEHBMNEEHE  2013. The second batch of buildings, in which their occupation permit
S B [AKAE | 2A1978F1818E1987  was issued between 1 January 1978 and 31 December 1987, will be
F12 A3 10 HAR 3 - 55 LEF 5 Y)ZA 2014  the next to carry out energy audit. They are required to carry out
FOH20AR ZANEITREREZ - BBE=  the first energy audit on or before 20 September 2014. For schedule
R EIHEE SEYBETEINRSREZMEE/ZR  of the first energy audit for the 3 and the 4™ batch of buildings
LUK EfttgE RER R ENFS  im2IEBZE and other details about the energy audit requirement, please visit our
HISEEREAEYL | http://www.beeo.emsd.gov.hk  dedicated website at http:/www.beeo.emsd.gov.hk.
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Creative Application of Renewable Energy -

Tuen Mun Hydropower Plant

ARSBNEREZRATBERRNBE KBEEBRBT0EKBREZETBLEREE - EHhAID &
EENEREME/KEREZE KBRS R BuihBEERBIRUEEN -RTEAABERE kIS
FRIE RS KAKIERALLBKBZE TR DBREHR  WRIBEETEZN2007FEME [ I BERERE
ERGESHEEEMES]  UBRAN S X B BREGRHEBIED - BIN KBBOFRFTBEIRES
YERTER [RERAZUK DB ERR | iU EBARN/ N ERIBVKBEL B/ \TREN At TOKERNEDRIEEM

In line with the government policy for wider use of renewable energy, the Water Supplies Department (WSD) has
installed renewable energy systems in over 70 waterworks sites, in which photovoltaic panels are mostly used to
provide power supply for the remote telemetry facilities. Apart from these installations, the WSD has also adopted
wind turbine generators in Sunny Bay Salt Water Pumping Station and Red Hill Water Treatment Works (WTW) to
supplement part of their electricity use with connection to the power grid in compliance with the “Technical Guidelines
on Grid Connection of Renewable Energy Power Systems” published by the EMSD in 2007. Furthermore, the WSD has
teamed up with the Hong Kong Polytechnic University to develop an in-line hydropower harness device that converts
a small amount of residual pressure in the underground pipeline to some 80 watts of power for use by the monitoring
and control instruments in the water distribution network.

BE—SFERATBERRUERRBEN
B K BEEEMBEKREZESEE
Bk DB - L BERGHREWA
250 FRKEmEXBH  MAEENERE
mELBERERERBEE BER
ERKBMNSBENRS  ABMANER
TR BN E N ETMBEEER AN - B
BIRNEEER-—TE BT £—HT
EEN2013F5 AT T BakimitEH
‘ ROeRE HPI9RbhRE180T R
- : B AR BHIEN2015F R HEE
AMLBEABNBENBRERSE REETUKDBRERS EAESEEELY300BE 5 Bk K
Wind turbine installed at Red Hill  In-line hydropower harness device LS
Water Treatment Works b

Taking the application of renewable energy a step further to reduce carbon emissions, the WSD has recently constructed
Hong Kong's first hydropower plant in Tuen Mun WTW. The plant comprises two sets of 250kW water turbine
generators (WTGs). Through the power converters and a step-up transformer, the low voltage electricity generated is
connected to the high voltage power supply network to provide part of the electricity for the WTW, thus reducing the
operation cost. The total project sum is estimated to be $20 million. The first generator put into operation in May 2013
gives an average power output of 180kW. When the second one is commissioned in 2015, the hydropower plant will
harvest about 3 million kWh of electricity annually, allowing the WTW to save 10% of its electricity bill.
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Tuen Mun Hydropower Plant Building

The operation of Tuen Mun hydropower plant is fully automatic. The
monitoring and control system regulates the generator speed according
to the WTW flow so as to optimise the power output. The operator
can oversee the whole process at the WTW central control room to
ensure that the WTW is in safe and reliable operation at all times.

We all know that Hong Kong is lack of natural resources and it is not
easy to find a suitable WTW for the construction of a hydropower
plant. There are four basic conditions that must be fulfilled for
hydropower generation to be economically viable, namely: adequate
residual water pressure, a steady flow, available space to accommodate
the plant and appropriate load for using the electricity generated.
Without the required team spirit and innovative mindset, the project
team could not have overcome all the difficulties and restrictions of
retrofitting an eco-friendly and cost-effective hydropower plant at
Tuen Mun WTW that helps reduce up to 2,000 tonnes of carbon
dioxide emissions in the city every year.

4 i - !
BAKWBEERACKRE
First set of WTG in operation
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Figure 1. Operation principle of Micro-turbine Generator
(Provided by Capstone Turbine Corporation, USA)
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Drainage Services Department (DSD) is committed to minimize and
to mitigate environmental impacts arising from construction and
operation of its facilities as its policy. One of the initiatives is to utilize
renewable energy source to generate electricity. Biogas, also known
as marsh gas, is one of the by-products of secondary sewage
treatment process and mainly consists of methane (CHa) and carbon
dioxide (CO2). Both of them are greenhouse gases. DSD has installed
various types of facilities to generate electricity. As the population
within the catchment of Yuen Long sewage treatment works
is at low side, with sewage treatment capacity of approx 15,000
m?/day and biogas production of approx 400 m3/day. Large scale
combined heat and power (CHP) generator is not appropriate. After
detailed study, micro-turbine generator is deemed most suitable
at Yuen Long sewage treatment works to fully utilize biogas. This
would help converting waste to energy and saving energy to reduce
carbon emission as far as practically achievable.

Micro-turbine generator is a technology developed in the United
States. It can utilize biogas to produce electricity. High pressure airflow
will be created through combustion of fuel to drive the turbine-
impeller. The shaft of the turbine in turn drives the
i rotor to produce electricity (Figure 1). Yuen Long
sewage treatment works is the first DSD-owned
facility installed with a micro-turbine generator in
Hong Kong. The project was commenced in mid-
2012 and was completed in mid-July 2013.

Combust\})n Chamber

Apart from being small in its physical size, the
generator system is scalable for future extension
to suit the prevailing biogas production rate. Its
operating speed is about 96,000 rpm, which is
obviously higher than common machine with approx
1,500 rpm. Therefore, its turbine shaft is supported
by a patented air bearing system without frictional
loss as well as the need of lubrication and coolant as
a unique feature.

= RRENEHRERERR
RRATINEARRE o

Note : For CHy4, its Relative Global Warning Potential is 21 times that of CO2 and is a
dangerous and highly explosive gas that needs to be burnt by combustion (i.e. flare off)
before being discharged to the atmosphere.

—ELEMN215 ER-ERBRMEBSNRIEERE  BEHNE
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As per agreement with CLP Power Hong Kong Limited, power
produced by this micro-turbine generator is fed directly into the
electrical switchboard of the Water Heater House. Based on the
operating records in past few months, this system can provide
approximately 3% of the overall power consumption of Yuen Long
sewage treatment works. The major parameters of the micro-
turbine generator are summarized in Table 1.

Major Parameter (EE2#) Specification (#i#§)

Power Capacity (B EIhE)

30 kW (30F )

Voltage Output (i H B EE)

380V/3-Ph/50 Hz (3801R4%/348/505#%%)

Fuel (¥}

Biogas (4£45R.)

Operating Speed (E{THEE)

96,000 rpm (B2 #E9E6T )

Fuel Consumption ($RELE%E)

15 m? per hour (8’1532 F52K)

Area ({5 thEIE)

20 m? (20°FJ53K)
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Sewage Treatment Works
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Figure 2. Micro-turbine generator system at Yuen Long

Table 1. Summary of major parameters of micro-turbine generator

Micro-turbine generator is designed to operate under high and stable
fuel pressure. Biogas pressure is required to increase and control
through a compressor and a receiver. Since biogas is produced from
decomposing organic substance by bacteria under high humidity
environment without oxygen (Anaerobic digestion process), it is
required to dehumidify through a dryer. Different from general CHP,
it can directly utilize biogas with high HzS without removal of H:S.
The generator system comprises of a compressor, a dryer, a receiver,
and a micro-turbine generator (Figure 2).

Before completion of the project, majority of the biogas produced
was supplied to existing gas-fuelled water heaters to maintain the
sludge digestion tanks’ temperature. The remaining biogas was
simply flared off. After completion of this system, no more residual
biogas will be flared off. From energy saving and environmental
protection perspective, this system can produce about 108,000
kWh of electricity per annum. Over
83 tonnes of CO2 emissions can be
reduced, which is equivalent to the
carbon absorption rate by 3,600 trees
per annum.

Based on operating experience, no
down time of the system is recorded
and system reliability is quite stable.
Power output satisfies the design
objectives. In addition, both operating
noise and waste gas exhaust do not
exceed relevant statutory requirements.
DSD will continuously monitor its operation. In case of necessary,
the system capacity will be expanded by means of adding modular
units. Operating data and experience capitalized would be used
as reference for design of similar system and construction of new
sewage treatment plant in future.
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2013 Technical Forum on Control and Practice of
Cooling Towers and Buildings Energy Efficiency
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The Energy Efficiency Office (EEO) of EMSD held an annual technical
forum on “Control and Practice of Cooling Towers and Buildings Energy
Efficiency” on 8 November 2013 at the Hong Kong Productivity Council
Building. The forum is to promote the use of energy-efficient water-
cooled air conditioning systems and energy efficiency in buildings to
the trade.

The forum introduced updates on regulatory control of fresh water
cooling towers (FWCT) and topics on their proper design, operation
and maintenance. It has also provided a platform to update the trade
practitioners on the full implementation of the Buildings Energy
Efficiency Ordinance (BEEO) since 2012.

WSD then briefed on the application procedures for fresh water supply
to FWCTs outside designated areas. To facilitate its consideration, WSD
urged applicants to adopt alternative water sources (e.g. recycled grey
water and harvested rainwater) to reduce make-up water demand.

The forum also invited a well-experienced trade practitioner to share
the potential, enhancement practices and comprehensive applications
of water treatment of FWCTs induding the use of reverse osmosis
technology to reduce bleed-off quantity.
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Energy Saving Charters to Promote

Community-wide Participation
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Poster of “No ILB” Charter

Poster of Indoor
Temperature Charter

To promote community-wide participation in saving energy, EMSD assisted
the Environment Bureau to implement the Energy Saving Charter on Indoor
Temperature and the Energy Saving Charter on No Incandescent Light Bulbs, aiming
to reduce electricity consumption through air conditioning and the replacement of
energy-inefficient incandescent light bulbs (ILBs) by energy-efficient lamps.

On 5 June 2013, a launching ceremony of the Energy Saving Charters was held
with great support from the charter participating organisations and the public. At
the same time, we also stepped up public education through TV Announcements
in the Public Interest (APIs) and radio APIs, and had established a thematic website
(http://www.energyland.emsd.gov.hk/energysaving), together with the production
of a series of publicity materials like posters, leaflets, stickers and tent cards.

Buildings account for more than 90 per cent of total electricity consumption in
Hong Kong and contribute more than 60 per cent of greenhouse gases emissions,
one third of which are caused by air conditioning. The Government created the
Energy Saving Charter on Indoor Temperature by inviting shopping malls, shops,
office premises and offices to sign up.

The numbers of participants (as of 30 September 2013, the end day of the charter)
pledged to maintain the average indoor temperate between 24-26 °C during June
to September 2013 are:

* Shopping Malls: 123
e Office Buildings: 197

e Shops: 630
 Offices: 599

In addition, the Government launched the Energy Saving Charter on No
Incandescent Light Bulbs to expedite the retirement of energy-inefficient
ILBs. Participating suppliers and retailers for the charter would pledge to stop
replenishing stock of the targeted ILBs, and to stop selling the targeted ILBs by the
end of 2013. Participating trade associations will strongly support the charter and
will be committed to promote greener lighting for conserving energy. Participating
users will refrain from procuring the targeted ILBs for general lighting purposes
and adopt more energy-efficient lighting.

The numbers of signatories and supporters (as of 12 December 2013) are:

e Users: 304
* Professional Bodies: 9

e Suppliers: 36
* Retailers: 28
* Trade associations: 5

The charter is still open for participation, those who are interested can contact us
for details.

EA
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The Secretary for the Environment, Mr Wong The Secretary for the Environment, Mr Wong

Kam-sing, (left 5) with the representatives of the =~ Kam-sing, (left 5) with the representatives of the

subscribers of Energy Saving Charter on "No ILB" participants of Energy Saving Charter on Indoor
Temperature
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The Asia Pacific Economic Cooperation (APEC) Energy Working Group
(EWG) was launched in 1990 and seeks to maximize the energy sector's
contribution to the region's economic and social well being, while
mitigating the environmental effects of energy supply and use. The
EWG, supported by Asia Pacific Economic Research Centre(APERC),
Expert Group on Energy Data and Analysis (EGEDA), the Expert Group
on Energy Efficiency and Conservation (EGEEC) and the Expert Group
on New and Renewable Energy Technologies (EGNRET) implement
APEC energy goals so as to facilitate energy trade and investment,
and ensure that energy contributes to the economic, social and
environmental enhancement of the APEC community. The EWG meets
twice a year to discuss developments and progress on energy policy
issues. The 46" Energy Working Group meeting was held from 18
to 20 November 2013 in Da Nang, Vietnam. The EEO of EMSD has
represented Hong Kong, China to participate in the meeting.

In the meeting, members discuss key energy issues affecting the APEC
region, share information on notable energy sector developments,
and consider progress on current projects and initiatives designed
to achieve the EWG's objectives and future directions on energy
efficiency and conservation, new and renewable energy technologies
in the region. EWG's activities are focused on providing efficient and
reliable energy and energy services to meet the needs of each APEC
member economies.

Looking ahead, China will host the APEC Leaders Summit in 2014.
Under the EWG, China is also actively organizing numerous events
such as project meetings, the 47 Energy Working Group meeting,
and the 11™ Energy Ministerial Meeting.

WELCOME TO
THE 46*"APEC ENERGY WORKING GROUP AND ASSOCIATED MEETINGS
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41t APEC Expert Group on New and Renewable Energy

Technologies Meeting
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The 41s*meeting of the APEC Expert Group on New and Renewable
Energy Technologies was held in Beijing, China on 16 — 17 October
2013. The expert group, with members from APEC economies,
has the mission to facilitate an increase in the use of new and
renewable energy technologies in the APEC region. The expert
group will also develop and implement projects that contribute
to the APEC Energy Working Group's objectives and strategic
initiatives. The EEO of EMSD has represented Hong Kong, China to
participate in the meeting.

In the meeting, delegates from China, Indonesia, Japan, Korea,
Malaysia, the Philippines, Chinese Taipei, Thailand, the United
States of America, and Hong Kong, China delivered presentations
on the development situation of new and renewable energy in
their own economies. The meeting also reviewed the progress of
the expert group’s activities and projects, in particular discussed
those that have been proposed for the year 2014.

REMEREE4IRE R

41t APEC Expert Group on New and Renewable Energy Technologies Meeting
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APECWorkshop on NetZero Energy Building
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Hong Kong Energy End-use Data 2013
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The APEC Workshop on Net Zero Energy Building (NZEB) was held in
Beijing, China on 30 — 31 October 2013. The workshop was organized
by the China Academy of Building Research (CABR). Enhancing mutual
understanding of economy’s latest NZEB development and exchanging
each economy'’s information, policy systems and valuable experiences are
the major objectives of the workshop.

In the workshop, speakers from China, Indonesia, Japan, Korea, Canada
and the United States of America delivered various presentations on the
development of the latest policies, building codes and standards, pilot
projects and technologies related to NZEB in their own economies.
Over 70 experts and economy delegates including the EEO of EMSD as
a representative of Hong Kong, China attended this workshop and had
in-depth discussion on NZEB. After the workshop, delegates from APEC
economies were arranged to visit a nearly zero energy pilot building
project undertaken by the CABR.

New 2013 edition of the
Hong Kong Energy End-use Data
has been published

In 2011, 278,618 TJ were consumed by the end uses in Hong Kong. The
consumption was split among the Residential, Commercial, Industrial and
Transport Sectors in the proportion of 21%, 42%, 5% and 32%. Compared
with the previous year, the consumption per capita recorded a slight
decrease of about 0.08%. It dropped from 39.43 T)/capita in year 2010 to
39.40 T)/capita in year 2011. From the gross domestic product perspective,
the consumption continued to decline in the recent years. It dropped from
150 TJ/ Billion HK dollar in year 2010 to 144 T)/ Billion HK dollar in year 2011.
In this new edition, some information of the renewable energy in Hong
Kong is also included. Interested readers can seek further information from
various tables, graphs and charts displayed in the following website:

http://www.emsd.gov.hk/emsd/e_download/pee/HKEEUD2013.pdf
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Anyone wishing to offer comments or make enquiries about this newsletter can contact us at:

Energy Efficiency Office, Electrical and Mechanical Services Department, 3 Kai Shing Street, Kowloon, Hong Kong

Tel: (852) 2808 3465  Fax: (852) 2890 6081

Email: eepublic@emsd.gov.hk
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