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BASIC FLAMEWORKS OF ISO 50001:2011
1ISO 50001:2011 E A HEZE

* |SO 50001: Energy Management System
(EnMS) I1SO 50001 : BEIREIE %4
(EnMS)

* P-D-C-AETE|-WIT-{TE)-1RE

« Continual Improvement 1548 t¥ 3

* Energy Performance Indicator (EnPI) 8t
IRAAFETR (EnPl)




DRIVING FORCE N
HEED ST _ O

Organizations used this standard increasingly want to reduce the

amount of energy they consume. This is driven by the need or desire to
15 A DR A2 A 7B s i AR A8 20 M PBE FERVBE R = - B2 CLIMATE !
TR A FRERENRY : ACTIONPLAN ™ 7%

Reduce costs PRI AL 7S 2030+
Reduce the impact of rising costs Ja /0 B K _EFH A2 £ e

Meet legislative (e.g. EMSD Energy Saving Plan 2015-2025, ESG
or Sustainability requirement) or self-imposed carbon targets i
EXLE (B E T EEENEE5T=2015-2025 ~ ESGELKAE 2%
REK ) BT EMNix B1E

e

e b For Hong Kong's Built Environment

Reduce reliance on fossil fuels, and adopt renewable energy —r
Sk N ARYVAS 73 7/ VAN J Y T —
sources Bl /D EHMEAAEIRIMKEE - TRAEBEREIR ===

b T

Enhance the entity’s reputation as a socially respod__nsi‘liole
organization It S EREIFABMEEETNABNESE



1SO 50001 REQUIREMENT
ISO 50001 =3k

ISO 50001 can be integrated easily to the other 3
management systems 1ISO 50001 AJ DAHSFRHE A 21 FoAth 3
{65 FE B A

There are seven major components to 1ISO 50001:
ISO 50001 47 -l == ZEAH B 0

General Requirements — % 53K
Management Responsibility & ¥ & T
Energy Policy AEVR I TR

Energy Action Plan REVRATENETH
Implementation and Operation ‘& Jiti ;2 & i&
Performance Audits 48 30 & %

Management Review & Fi 58 £F

A S A o

[ * Responsibility of top

* Energy review
* Objectives and action plans

()

¢ Implementation and

management realization
* Energy policy ¢ Communication
+ Management representative ¢ Training

* Awareness
¢ Operational Control

* Management review
+ New strategic goals
¢ Optimization

Monitoring

* Analysis

s Corrective Action
+ Preventive action
¢ Internal audit
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ISO 50001 Family @

1ISO 50001:2011, Requirements with Guidance for use 3K R fEFIEmE
1ISO 50002:2014, Energy audits — Requirements with guidance for use BEJR BT — B K FE Hism

ISO 50003:2014, Requirements for bodies providing audit and certification of energy management
systems TR HEEIREIE R AL B Z M E BRI EK

ISO 50004:2014, Guidance for the implementation, maintenance and improvement of an energy
management system BEIREE R AN B It - AEELANESRE

ISO 50006:2014, Measuring energy performance using energy baselines (EnB) and energy
performance indicators (EnPl) — General principles and guidance {5 FIBERE #E (EnB) FIBER4E X I51Z
(EnPl) BTEREREN - — i [RBIFTEmE

ISO 50015:2014, Energy management systems — Measurement and verification of energy
performance of organizations — General principles and guidanceSE/R & 1B % 4t — #0 48 55 /F 42 %0 8081

SMEEE - —ARRAIAERE



Measurement and verification
in Energy Management and
Optimization System(EMOS)
solutionsBEiR & B M&{E{E1%
#% ( EMOS ) BER A RAVHI=
M5EEE




ISO 50015 M&YV in ISO 50000 series

1ISO 50000 %5!/5PAY 1SO 50015 M&V
Relationship in ISO 50000 SERIES:

1ISO 50000 %59 AIRE% :

This International Standard ISO 50015 establishes general principles and guidelines
for the process of measurement and verification (M&V) of energy performance of an
organization or its component

LGB FRAZ#E 1SO 50015 A 4B 482 HL 4B Ak E0 B BE IR & RH E A1 5258 (M&V) iz 2
T L —RIRBIFEmE

This International Standard can be used independently, or in conjunction with other
standards or protocols, and can be applied to all types of energy

ABIERE D EBER - ol DIEEMRES HRESER - T@ARME
BRI BETR

Source: I1SO 50015



What is M&V {TEE M&V

“Measurement and Verification” (M&V) is the process of
using measurement to reliably determine actual savings
created within an individual facility by an energy
management program. HISEERFE | (M&V) 21F =
RO EMEERREEGTERE —RMANBIEHNEREE
HIZBEE -

Savings are determined by comparing measured use before
and after implementation of a project, making appropriate
adjustments for changes in conditions. BN & =& & 8 LI E
ZENMAENAEERBEILRBRGZCETESAZE
RIEER] -

Savings = (Baseline consumption or demand — reporting
period consumption or demand) *+ Adjustments*

BiE = (BEEEEFK - MEHEEFERFRK ) + a2+

*Adjustments — routine conditions caused by weather changes or occupants changes, etc.

R - EXREB N EEEZ(EESHERNBERER -

Energy Use

Baseline

Inreased
Production

\,.”

ECM

/

SAVINGS, OR A
AVOIDED ENERGY USE
W

Reporting Period
Measured Energy

Installation
Baseline _I Reporting
* Pariod | Pariod *
Time

Source: EVO IPMVP 9



Measurement and Verification Plan

There are six fundamental steps in the M&V process which are specified in the M&V plan:

M&V =T EHFEE T M&V AR N L A5 B .

Energy Audit M&V 51 El R DA NN 20
AEyEER =t M&YV Plan P _Additonaldaaforanalysis___ — M&V Implementation

SR8 EPICHE (W8 )

l|.
Potential Eﬁmb"ﬁl‘a“ B E Verify the Lﬁ M v 7 Report M&V
document D Conduct
EPIA ata gathering implementation M&V analysis results and
the M&V pla of EP1A(s) |f:3n],r documentation

mEmEErE || Brines vay 5l == = Gerduat gl ________,,‘ 5 MRV 4 RA
s

Q Repeat as necessary [See Annex A for additional detail) ;

RIBEFEE®E

Figure 1 — Fundamental steps in the M&V process

1-M&V /)IL*EE/]ﬂﬁ'}ﬁ%AT Source: :1S0 50015
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Key Function of M&V Plan in EnMS @
M&V 5TEITE EnMS FRIEAFRIE R

The purpose of this International Standard:
REIFRIZERNB R
. To establish a common set of principles and guidelines to be

used BV —EBANRBIANIERE

. Provide flexible optional measurement method in selection
RME S0 ERRERT
. Consist to Energy Performance indicator (EnPl) and Energy

Performance Improvement Action (EPIA) defined in EnMS
and Energy Audit 5T S EnMSHIBER BT TP EENBEREN
E1E (EnPl ) MBEIRERCNZ1TE) (EPIA)

. Can be used independently or in conjunction with other
standard and protocols, e.g. IPMVP O] DU J& 171 FA Sl B E Ath
ZREMBELSSER - AlENipmvp

. Individual M&V practitioner can provide technical advices on -
measurement methodology and 3 Party verification
assurance B M&V 1EEE Y PURBEBRI =5 21
5 — )5 BRRE PRaR U I 10 2 5%

11



Key Function of M&V Plan in EnMS

M&V &t EI7E EnMS PRYRFEREFE

The purpose of this International Standard:

Z:NE]

FRAZEMB R :

M&YV adds value by increasing the credibility of energy
performance and energy performance improvement results M&V
B IB1E S EER A MM BERE NN EERN 0 EEHRIGINEE
Credible results can contribute to the pursuit of energy save 015
4R A B IESKENRE

Have a supporting document / data for reporting and document
in EnMS according to ISO 50001 standard 1R 1& 1SO 50001 12
WA AR IS EnMS FRISHRISZIZ /B

Have a supporting document / data for reporting in other global
requirement, e.g. ESG / CSR / Sustainability#E B RIS EHith £
PRESKRYSZ 2/ 20E - AITNEsG/TEETE TR/ KERE
Appropriate measuring tools on verify the energy saving result in
Retro-commissioning Plan (RCx)%E = H)H| = [ E o] 5a 25 E ¥
alETEl (RCx ) PHIEIBERIR

i ¥
GREE

BUSINESS

Ecology

Source: EVO IPMVP
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Manufacturer
Level

ENERGY SAVING
IMPROVEMENT IN GENERAL

UTILITIES
—RR A FHEFEAVENBECUE




ENERGY SAVING SOLUTIONS

BNEE R

Factory General Utilities L E A% &

Such as lights, air-conditioning, electrical system, boiler and compress air
equipment, etc.

SNRRAR - KRBZEEE - BORR - iBNE - BHREEZRER

Specific Industrial Equipmenti3 8 TR &%

Such as sewing machine, injection molding machine, computer aided machine
(CAM), milling machine, etc.

MAEADHE - SRS - BINWmEIRE - K

Management system and software monitoring and control & I8 % 47t 5 &5 Bl 8k 44

Such as loT sensors, energy management system, building management
system(BMS), etc.

MEYBAKE: - BEREEZRM - ERYEERSE




HA:E N

Lighting System (middle investment cost) BBEB & 4% ( XA : $F)

FACTORY GENERAL UTILITIES _L Jig

A\

. Phase out Incandescent Light Bulbs (ILB) (Reflector type halogen lamp ~ General i _
Lighting Service (GLS) lamps) T 'R
MAS#EE (RFAERRE - —MRIBHHAERNSHAERE ) -

. ILBs are generally shorter in life expectancy, lower in energy efficiency, and are

expected to raise the power consumption of cooling system
SHEMESN - BERNERRBERIENZRBEFE

. Possible replacement lamps: Light Emitting Diode (LED) Lamps and Compact
Fluorescent Lamps (CFL)

o] ERSLEDIE AR B EEHE

. Substitute T8 lamps for T5 lamps or LED lamps
FATS Bk LEDJEEHUTS b
. T5 lamps can achieve a 30% more energy-efficiency improvement and also an

energy reduction of cooling system, whereas LED lamps are the most durable
T5EET8 XEB B ERERMNEZINAL30% « ORI K2 RBFE - LED EREieE
RIEMASD

. Installation of high-performance reflector, enhancing the efficiency of light
reflection and illumination

SNESHARFLEE - HIRGHE




FACTORY GENERAL UTILITIES _L Jig

A\

E AR @

Lighting System (middle investment cost) BBEB & 4% ( XA : $F)

..... -~
. Replace conventional "Exit" signs with LED "Exit" signs T
\ N | «“ ” = S “ ” = T =
BUES 6 AR BUERG RS IR A A A LB AR5 -
. Use occupancy sensors in area where lighting usage is not frequent (e.g. in

storeroom area, stair lighting, toilet lighting)

ERAAREEARRERMT - LR PRE:R

. Solar LED lighting in the outdoor area
T Z= I B K IZRELEDSE
. Re-layout the lighting zoning control, adjust the reasonable lighting density (lux per

sqm) and adopt the centralized lighting main switch for master on/off control.
SHMREFRBNE  AEZAERBRHANSENEREREFIZE R LB RE
B BEES




FACTORY GENERAL UTILITIES TEAN:RAE

Lighting System (Low or no investment cost) BBBA %4% ( BX 7 : )

General housekeeping measures (zero-cost strategy) ‘S EEIE (BB A) & /i

Turn off lighting if it is not needed
EENRHERE 1R i8R

Turn off some lighting when the occupancy is low (e.g. during lunch, on Saturdays
and after office hours)

EANAZ (BIMFEREGE - BN - WRKER ) - BREFEIDRA

Specify the lighting level requirement base on task force in factory

B & T ARSI E A ERY SR AR AR A

Cut down number of lamps/luminaires in area over-lighting by artificial lighting
and in perimeter area sufficiently lit by natural daylight (e.g. near the windows)

EALRBBEZSHBERICRATENFEMT - BR/VRIERE (10 B8 )

Improve maintenance/repair plan (e.g. monthly or quarterly cleaning)

IsB#EE/MEIE - Bl : EHER




FACTORY GENERAL UTILITIES TEAN:RAE

HVAC System (High investment cost) IEBZR &% (KA : 5)

. Air handling unit retrofitted with variable speed control. The payback period can be
as low as 2-3 years
EREBERAMNK I ZEREES - BIZAREAZ2-3F

. Control the fresh air volume by carbon dioxide (CO2) sensor device. The payback

period can be as low as 1-2 years

fEREES 2 AR _SCkREERE - BRI 25

. Add heat exchanger in fresh air supply to reduce the cooling load on fresh air
RAZERARBREEENHEMBFREETIRERR - EMERSUERNZ B

. Replacing an Air-Cooled Chiller in energy efficiency/ inventor type
BIRE2 R KA ZE S MEERT

. Add heat recovery system in Air-Cooled Chiller System and reuse the heat by

thermal energy storage system into production
IRIKRRIKZABIBNERRI R Z 4R

cosssasenSESE
\\\\\\\\\QQ\\\\\\%&«‘\\
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FACTORY GENERAL UTILITIES _

R AR

\s
HVAC System (High investment cost) BB 4 (XA . &)
. Replace the old air-cooled water tower with a water-cooled type, which can save

20%-30% of energy. The payback period can be as low as 1-2 years
BRET AL 2 KIERKZ 2K - olE14920%-30%8E0R - BIAREAO[ER1-2F  fon

. A thermal energy storage system can also reduce the size of a cooling system by
shifting peak electricity consumption beyond the evening. Therefore, the rated
cooling capacity of the cooling system can be much less than the maximum cooling

demand of the building.

MR A A S IE B S BB - i - BB RGET4s «
LA RS - Fllb - RS RMNERESE DT REYNR AR

REFKNSZ

. Re-layout the air zoning control, adjust the reasonable cooling load in specify room
conditions and adopt the centralized HVAC main switch for master on/off control.

SMRERBNE  REZAERB A SENZRIEG ZH R RE

38 25 5 B R 122

IITIIIIIIITIT
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FACTORY GENERAL UTILITIES TEAN:RAE

HVAC System (middle investment cost) IEBZiR &4t ( KA : )

Install curtains or sticking solar film on windows to reduce the heat gain from of
sunlight entering the room

EEF LZEAEEFNRERIIBAIE - HiRZEIED

When needed, replace with a new energy efficient of room air conditioner with
grade 1 or 2 energy efficiency label

BRI - EENRE - B ALARSRAREMIRE N < [k

Zoned control of the air conditioning system and installation of user-sensing
controls so that the air conditioning unit automatically turns off when the room is
not in use

nEEFEHAGELERAPREZRS R  DEERZETEEEEAERR
B &) 5]

Install curtains or partitioning film to provide zone control of the air conditioning
area on main working place

REZTIEMS ZRPIRSREMREM o & IEH 2=

Use water curtains to reduce heat gain on factory area without AC provided

URBERRENI S ERAKEERERERE

EWERCA - EHEPTM : ENERTEL, ENERGLA . ENERCY  ENERGE - ENERG!
ks




FACTORY GENERAL UTILITIES _L Jig

A\

= YN

HVAC System (low or no investment cost) IESB A& 4% ( A : BEPE)

Use the air conditioner only when the outdoor temperature is higher than specified temperature (e.g. 27 degrees)
EEINRESIN27TERA AR

Wearing casual clothes in summer can reduce the need for air conditioning

EXRFEERILURDEZER ZFK

Activate the air conditioning system based on the building's office hours

RIBEEM RO A IS B AR RSN 225 £ 4

Avoid pre-cooling. The time to start the central air conditioner in the morning in the office should not exceed 30 minutes

RIS MAER LRAIFE P RERBNEE AEER3077E

All the air conditioning system should be turned off with 15 minutes before leaving the room
Bt EBRIIS g - B SEE =AM

Install a thermometer to monitor the indoor temperature, and set the constant temperature of the air-conditioning system to
25.5 degrees or above

ZERnEEREANRE - REZHRFNERH25.5F5 0 E

Changing the room temperature set point by 1°C can cause energy consumption to vary by more than 3% energy consumed.
NS RN E YRS A BN R 82183

Air distribution or fresh air supply can be adjusted to the appropriate level when needed
FER oL RRD e R R EESREDE S KE

Avoid to setting the air conditioner to "low cooling" mode. Fans can be used to improve indoor air circulation for thermal comfort
REBLIWNERINTHRRES ELE.1 21 - oFHEBENEEZEREZRRELESEE



FACTORY GENERAL UTILITIES _L Jig

A\

= YN

HVAC System (low or no investment cost) IESBZHR 4% (KA : BEPE)

Regularly clean air conditioners and dust filters periodically
TEHRB R A A bR EEAY

Develop a maintenance plan to ensure that the air conditioning system is operating effectively

HE —E#ERETE - BIRERFRABIET

Refill the air conditioner refrigerant under maintenance works if necessary and use of eco-friendly type of refrigerant
RGERERFIETRE - 1RSRREE

When the air conditioner is running, the doors and windows should be closed to reduce the infiltration of outdoor air
RAEETR - BEARPELIBDZEINZETZA

Check all pipes and equipment frequently to ensure there are no leaks. Ensure the insultation material was full protected the pipe works

HEmEMMAEEMNRE - LREFRIAHITRRER - LEREREHAEME L

Replace gaskets and sealants in air gap if necessary
FEHEBREONZE TR KB

Check all automatic temperature controllers regularly to ensure they are in proper operating condition

EHREMMBRBEEREZEG R - BREMERESNETIAE

When provide the heating air, the use of air conditioners should be avoided when the outdoor temperature is higher than 20 degrees
HNBZEATRAEENEZREY)  2=INRESIR20E R FER 5 B2 AR E
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FACTORY GENERAL UTILITIES L i

LA AR @

Air Compressor System (High and Low investment cost)ZZ B %45 ( A : (BEES )

. Control the using pattern of air compressor and avoids frequent on/off the air compressor
motor. Install of air receiver can store the compress air and reduce high current when switch on

EREEIRIITER - BRBRREZEBEEEEE - BR BRI AERMESGZE
RB AR S RRE R EE

. Variable speed control and high efficiency motor are adopted into air compressor

ERDZENSUEERE

. When the air compressor is working, the heat carried by the high temperature and high-
pressure oil and gas is roughly equivalent to 1/4 of the power of the air compressor, and its
temperature is usually between 80 °C and 100 °C.

EEEERIRAA =R BHEK LR SESEIANSFAETHNREABEERERE
ABTEINERM1/4 - HIRE B E£80°C—100°C 2 [H

. Utilize the waste heat generated from air compressor, and return the heat energy back to
production or dormitory use (e g. provide hot water in dormitory)

RAOFNBZEBREIEERRR - RAEBAINETERAES (W BESRHEZK)

I!I
>|-




= YN

Air Compressor System (High and Low investment cost) ZEEEZRR (A : BES)

FACTORY GENERAL UTILITIES L i

A\l

. Optimization of pressure setting with balancing on the demand use
RIBERAFKEBIEBRNRE
. Master computer control of multiple air compressors on/off pattern to reduce standby loss on the

non-loading machine

BN ST R AL h 2 B - (LMD SHIER

. The inspection and measurement contents include:
BEMAENAS B

a. Determine the gas output pressure point;
T R A2 B L1 JBR D G

b. Reduce the resistance and loss of the pipeline;

m>EERIE AR

c. Reduce leakage of pipes and containers;
B EBEMARIER

d. Keep clean in air filter periodically
— =E=E =3 ]
TEHBRTEREH




FACTORY GENERAL UTILITIES L i

AL

=4

= YN '2

A

Before & After improvements for air compressor (middle investment cost) & 12 2= [BA ¥ Fij 18 AU BE TR (5 FR I EE

A new VFD compressors with heat recovery system will be replaced the old compressor and 4 hot water boilers

B EE Y

S paZE B AT EN S EE Y 22 [BR A & U B 88 B
Power / kWh 40

BE/ TR

Quantity 2= 1
Working Time 24 hrs*350 days
ERURISAE

Annual Electricity
Consumption / kWh
FEAEE
Energy Saving / kWh
BERET /T H-BS
Energy Saving / %
BERETE /%

336,000

=336000+51840-268800 = 119040

4
8hrs * 180 days

51,840

30.7

32

1
24 hrs *350 days

268,800

()



FACTORY GENERAL UTILITIES L B E A% 15

Heat Pump System (middle investment cost) IR % 4% ( A . %)

A heat pump is composed of an evaporator, an air compressor, a
condenser and other parts. It uses a small amount of working energy to
collect and compress the low-temperature and dispersed heat in a
specific environment to make it useful heat energy

f'i\%‘i%EE;fﬁéaa TERBEE - R SEoME - ARVENT
({515 LXWE&HQ%DJ;,%@E’JE‘E E—/EIRIE PR M D AR EE
%ﬁ_x 527 BB AR EEE

Suitable to provide large amount of hot water processes (e.g. electric
plating, textile dyeing processes)

BEBEERAARSHKNIE (W Bk - HEEZER)

Results: It can reduce the energy consumption of the traditional water
heater by about 60%, and the investment return period is about 2 years.

AL AILUR D 60% 2 A EK A ARIBEUERE - IRELIARHLR2EF




FACTORY GENERAL UTILITIES L B E A% 15

[)

Thermal Insulation coating on roof floor (middle investment cost) KEEZFRELER] ( KA : DE)

. Reflects 95% of solar radiation
2 5195% 89 K 78 51

. Reduce air conditioning energy consumption by more than 60%
A 88 60%HY 22 AR BEFE

. Create a healthy, comfortable, natural built environment

B2 - &8 - BRNERIRIR

Green Planting on roof floor XK= #%{b
. Reduce carbon emission J& /M ik %
. Green education IRIEH B

. Provide a healthy, relax and comfortable place 2 EEFE T EHNIRIE
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FACTORY GENERAL UTILITIES L B E A% 15

Induction cooker in kitchen area (high or middle investment cost)

ENZEEAEME (E . FEF)

Use of the induction cooker (frying stove and soup stove) to replace
the existing diesel stove for cooking, so it can reduce the waste heat
emission of diesel and exhaust gas. Energy efficiency up to 70-80
percent rate.
HEEHEWE (WIEAZE ) BRIREANSHERR
ZERRMVEBNERERBINE - BEEET0-80B T EEXR

Reduce the carbon emission from diesel or town gas consumption,
replaced the use of renewable energy from electricity plant

D R 8 P 2R B AR sm AV A R R

Clean and low temperature of working area in kitchen

BRI RNERELIFIRIE




FACTORY GENERAL UTILITIES L E A%

Capacitor Bank (Power Factor Compensation Cabinet) (middle investment cost)

EEES (NMXRRABHESIE) (HEX : hF)

. Power factor is the cosine of the phase difference between current and
voltage

NERRNHZERNERZ BB ZERZ

. Power factor should be higher than 0.95, ideally to be 1.0. Reduce current
and power consumption, there should be reducing electricity use.
INERREEESK 0.9% - IBBEUS 1 - BOERKEERE - LM
DEERX

A\l

Solution BER 5 Z&:

e Conduct on-site measurements of the power system to determine the source of
harmonics and low power factor for improvement follow-up

ETENZAEM R EREL AGEN K EINRERAVRELUE L S IRE

* According to the power load characteristics in spot check, the correct design of
the filter and capacitor compensation are recommended to be result and
monitored by periodically review. Install the monitoring meter / system for regular
maintenance
RBFEMHSENENETRHYE - EREMNERETRNEsa AERMEMMAEAS - %K
B Z - EITEHAAEE




FACTORY GENERAL UTILITIES TEAN:RAE

Steam Boiler (high investment cost) ZXRANE (A : & )

Some enterprises will use steam or heat-conducting oil for heating
steam during production and processing, which will cause certain
losses during the transmission and use of heat-conducting
medium.

BETESERAEZIAERHARINA LR - BERELEN
IENTESR2MNEEEKR

Use of clean energy, such as Natural Gas, Bio-oil / fuel instead of
traditional diesel oil or coal boiler, it can reduce in carbon emission
ERBZERER - W . KAR -~ EYREENE B E50MEELUE
DA HEE

55 54
0% T




FACTORY GENERAL UTILITIES L i

= YN

A\l

Steam Boiler (high investment cost) ZX R #AME ( XA : & )

Leak check should be conducted periodically to avoid steam leakage
EHmEZRAE - FRZERR

The common transformation measures are: &= R & i

1. Strengthen the insulation of pipes and valves;
el

2. To reduce steam leakage, regularly check steam pipe fittings such
as traps

RIAHZEVRR - BB E R KE

3. Recycling of steam condensate water
27 kA5 7K [B] U

4. Waste heat utilization

EEEF A

5l 5
0% T




MANAGEMENT SYSTEM AND SOFTWARE MONITORING AND CONTROL

‘k
kﬁl

£ IR R RN ERIERS

Energy monitoring system (middle investment cost)BERESIZE &4 ( XA - &)

(mm

Install the management system to automatically monitor the central energy
consumption, so that it can make energy efficiency evaluation and formulate good
management measures, thereby saving energy consumption.
ZREBLAMAEA P RABFELE - R FHEREHENGIR] RIFWEIERET -
WEMmeEnEaEREFE -

Energy MeterBE /R &% :

e Power meter & &R

. g B
*  Fuel consumption meter ¥&H & % ATJ_‘_Lé

« Gas consumption meter YA H R & X

= M 0\

 Steam consumption meter Z5 8 ¥ & &

[ = &

Indoor Air Quality Meter ZNZE 5 B Z & i ¢

e CO2sensor _ A {CixEEZS
« VOC sensor B EMBEEIEE YR ESS ,L

2. A AFRL LA IR R L



MANAGEMENT SYSTEM AND SOFTWARE MONITORING AND CONTROL

‘k
kﬁl

(mm

=

B 240 K BRI ER S

Energy / Environmental Management System (low investment cost)

IRIRREEREEZM (A : B)
ISO 14001 and 1SO 50001

The ISO50001 standard for energy management system was officially launched as an
international standard on June 17, 2011.

BERETHEEE 2505000112 2 122011F6 H17H [EL i H B RAE X -

Establish a framework for energy management in a factory, operating facility or organization to
assist companies in energy management, improving energy efficiency, reducing costs and
improving environmental performance.

SR~ KEFRMSASHNEEREEZI—EZR - UBIERETERESE - IES8ER
ERME - BORASZTH K ESIREY R ©

Set energy-saving and carbon-reduction goals. XE Y7 &1 85 & 8 fix H 1Z -

Establish a complete evaluation system for enterprises to promote energy conservation and
carbon reduction, corporate responsibility and sustainable development plan.

RIEEBUMBE R - TEEEEAGERREEINTEFNEER -

Publish carbon data regularly in corporate responsibility/sustainability reports.

EHRERER/IFERRBRSEMIKEE -

Continuous
Improvement




MANAGEMENT SYSTEM AND SOFTWARE MONITORING AND CONTROL < n)

T E"‘ A
B £ 45 KBS RIERRS
FEREREZEE
AEiRE AT ((RIRERT ) BEREZ (K : &)
On-site measurement, recording and verification of electricity consumption patterns FATRERE /A
EMERE - K MZEHEREI
* Efficiency of equipment and systems 5& & ] & RV LR w G RAMRERE
 Actual demand and power consumption £ REEKELE J1)HFE P
Energy analysis BEXE 04T
. . . EITHEItREIEE
* Analyze electricity consumption patterns and view energy consumption and . BSERRIES . B
demand status. FHER IV ~ WHRFERE KT KA

. EfflClency reviews and specific recommendations for equipment and systems.

MR AR R NERS SR

* Provide advice on possible actions and relevant return data.
P o - EEEREE - BRNREENIRASE
M OI1TRE R 2 K AE R R B . BREMA i - BRI TE

-+ BN



MANAGEMENT SYSTEM AND SOFTWARE MONITORING AND CONTROL N

‘k
kﬁl

£ IR R RN ERIERS

Carbon audit (low investment cost)ixZE1Z ( B4 : € )

(mm

* Find out that the production process causes greenhouse gas emissions.

RHEERNBREPESIZaEREAIFEN

* Greenhouse gases absorb infrared light, trapping heat released from the

ground in the atmosphere, causing the greenhouse effect. e iy
REREERBALIINMG - SHERHRABSERANRKREDR @ EHOLE
U
- ot orRecT
* A carbon audit can provide a carbon management service to assist in J _—
understanding and managing greenhouse gas emissions and developing ﬁ i ﬂ B & R
strategies to reduce emissions .—;‘ ol
BEZARH—EREERE - MR RENSERERBN R 1 e Y - b LY
51 22 B A S RS T " yvag &
Scope 1: Direct GHG emissions and reductions o o - o
~ DTS Ipstream actlvites eporling company ownsiream accivices
B E— : HiFENRERSIEAIRR

Scope 2: Indirect emissions from energy consumption

$HE_ : BB BRI

Scope 3: Other indirect greenhouse gas emissions
s E = . HthEERNREEREEEIN



MANAGEMENT SYSTEM AND SOFTWARE MONITORING AND CONTROL < n)

‘k
kﬁl

£ IR R RN ERIERS

(mm

Carbon audit (low investment cost)fix 1% ( BX A : € )

* Report and analyze energy consumption and carbon data.

WENDITEERE ~ IKBUE

Scope 2 Scope 1
* Performance status of energy consumption systems. o ool
BEFE R IRIA R FRIR
- Scope 3 Scope 3
 Recommendations include addressing energy consumption system ol PSR - et
operations, device settings or system ‘ A B e L
BB YERRRBE  RERELRM Yiiiial B =
= - v R
* Recommend the no/low/medium/high-cost energy saving measures. it b ] T :;' i ﬁ
/6B A B A B = gy o N

Upstream actlvites Reporting company Downstream activites



Energy saving in toy

manufacturing process
In B RS BIEPRVENHE




SPECIFIC INDUSTRIAL EQUIPMENT 4358 T F:%iAE

Energy-saving in Drying Processes(high investment cost)

#ez ~ Bt - fRnEEisERR (A : 8§ )

The waste heat from the previous drying furnace, curing furnace and hot
chamber /oven is discharged on the roof through the pipe. Install heat exchanger
to recycle waste heat to preheat incoming air, or to heat hot water for pre-
treatment process, which can reduce the energy consumption of the furnace.
IR az 8 ~ BB ERNEIKIREE RSP - MNERARMER - &
EREACIUNETEENVER T R - SUIERIERIE T RRVEIKINEN - ol e/ MR ERYBEFE

Use electric induction type of heating method, instead of traditional burning or
resistance heating method.

ERERRENESHFRDIE

Use infrared drying lamps type of heating method, instead of traditional burning
or resistance heating method.

EFRALIMR IR B2 (G

Install the insulation curtain at inlet/outlet of oven method to reduced heat loss
REZEDANZRRARDUR /D AEEIEF

Optimization of temperature setting with balancing on the acceptable
temperature requirement

BILRERR




SPECIFIC INDUSTRIAL EQUIPMENTYS B L Fi%iE

Energy-saving in Injection molding machine (high investment cost)

EEBIRERRERRIN (AN 1 | )

. Injection molding machine electromagnetic heating gun instead of
traditional heating wire to reduce excessive heating

EREBEHEEMACE BRI - BB EIE

. Frequency conversion (variable speed) injection molding machine:
The injection molding machine is installed with a frequency
converter to adjust the output pressure.

SUETIEN | T R BB Ol )

. Optimization of temperature and pressure setting with balancing
on the acceptable temperature and pressure requirement
TR ARRNNIZEFIET - KEERIFAZERNER
ZEHEIfE - LERENRBHRINFHEREME T - WmET TR
EE BRI EK

. Adopt waste heat recovery into injection molding machine gun,
and reduce the energy in temperature rise to the setting point.
TR IARF R EIY ¢ ST EBBEEEE - BEBEIMEE
VERLILE R




SPECIFIC INDUSTRIAL EQUIPMENTYS B L Fi%iE

Energy-saving in Sewing and Cutting Process (high investment cost)

EHMFIRVEARERG (XA 1 &)

Sewing process#EZ T %

. Adoption of energy saving servo-motors in sewing machine /
% PR E IR S5 i A |
. Energy analysis the production flow in sewing production line, to reduce the <

energy and time loss in between processes

AERTFETEEDTLIRD TR ZENEESIER

. Control of stitching speed setting to achieve energy saving
EHIZEARELUE 2 88

Cutting Process t)Z| T &

. Adoption of cutting CAM to improve the efficiency
EATIEICAMMA L =0 BE

. Analysis between manual and CAM cutting in appropriate to get energy
saving
DT FERCAMNITIEIZRIRL BT B REIR

. Design the multiple chopping method to improve the efficiency

o R RO AL = A



SPECIFIC INDUSTRIAL EQUIPMENT 458 T %A

Energy-saving in Sewing and Cutting Process (high investment cost)

ERMFBBIAVERBERAT (A : &)

Other Process Efttl T &

Optimization of machine performance, such as machine capability study,
efficiency, repeatability, maintenance, idling time...etc;

s {EastERE - W0 EWBEDD ~ WEE - ERM - #2  HEKE

Adoption of energy saving or variable speed device;
PR FHENBEFE el 2 A gs

Minimization of defect rate......etc.

RmmFE&ME




SPECIFIC INDUSTRIAL EQUIPMENT 458 L F:%H N

Centralized cooling for Lathing Machine (high investment cost)

HERNDPRZERBZ2E (KK : §)
Benefit of Centralized HVAC HH R ZEF AV 4A

. Reduce electricity consumption)d’>* FHEE
Reduce working temperature [R1E T{EFZ=ERE

. Extend facilities’ life IER 5 i =1n

Water Exit Temp £ 7K R E 25 21
Water Return Temp A K@ E 32 24

Annual Cooling Requirement / kWh 449,064 449,064
FE/RAHESE/kWh

Annual Electricity Consumption / 148,206 95,760
kwh & FHEEE/kWh

Energy Saving / kWh BEJRETE /kWh 52,446

axanild PN

Energy Saving / % BE/RENE /% 35



Renewable energy sources in

manufacturing
USR] B ERER




Renewable energy in living / working

1) Solar Panel Technology

Photovoltaic (PV) modules are made up of semiconductor devices (solar
cells) capable of directly converting light energy into electricity. PV
modules can be connected to form small or large arrays, from several
hundred watts capacity to hundreds of kilowatts. And the and the
associated equipment including charge controllers or inverters,
batteries, electric cables and switchgear, surge arrestors, etc.

The AC output of the PV system is connected to the electrical distribution
system of a site or a building, and therefore the PV system operates in
parallel with the electricity supply from the grid to meet the electricity
consumption of the site or building.

.WY

e
2

ﬁ«ﬁ
7

s =

A 4

Charge
controller

Inverter

Distribution
board
12 or 24V d.c. loads

Distribution
board

220V a.c. loads

Source: http://re.emsd.gov.hk/



http://re.emsd.gov.hk/

5%/ T YRR YT A AR

1) KEzEER#Zl

SR (PV) 18 4E R RESV B g e pess i A B REM F B8 E (KIGREEith)
Rk, SEEME R LUEE /NS KEEY|, RERRERIEET
%;l?gﬁgﬁf’a\?léx{ﬁ, PIEFT BRI BES. B, ERMMBHRRIE.

FERF IR ST e B e B 15 0t B R R YR BC B R, ELE SRR
EHMMEIEETT, iR 5t EEYHAE.

..... b & & & O 8 8 O 6

*

=
FE
v F §
E 4
EHE
ERE
! !
REH TR
12 Hon EAER CH

Source: http://re.emsd.gov.hk/



http://re.emsd.gov.hk/

Specific features:

1) Solar Panel Technology

Each PV module can be characterized by its performance
curve, i.e. the current-voltage curve (I-V curve). The
performance of solar module is tested under standard testing
conditions (STC) as defined in the IEC 60904 standards: cell
temperature of 25 degrees Celsius, incident solar irradiance of

3.0 o
I I Short Circuit Current i Power Point

1000 W/m? max., spectral distribution of the light spectrum B oo imp
with an air mass AM = 1.5. Actual efficiency around LT :
10~15%. 5

Assumption: : 1., i e

House size — 100m?
Roof area — 80m?2

We setting half of roof area 40m? for solar panel system, so

[
we can get the energy generated 4-6k\Wh per hour. il e

raonocrystalline cells Polycrystalline cells CdTe cells Araorphous silicon cells CIS cells

day Efficiency : 15%-20% Efficiency: 13%-19% Efficiency: 9%-14% Efficiency: 6%-9% Efficiency: 10%-17%

Since the solar panel facing to South in our design, so it only
to capture the solar power during morning period around 6

hours, the total energy generated around 30kWh per




BESHERh ¢

1) KBz REMR % i

FREGEWTEEEATUBRIFHBEBRRE, L
EREEMHME (VR A RKEEFEV T EHEE
EHEIEC (B E I 1Z # ) 60904 Fr 18 & 89 12 # Al = 1§
HTHETASR 28 ELEEAEBERKSE, KGR
Bt E A 1000 ~ FE A K, &
g iR T B EE 5 . BRMEHNALO0-15%

68

B EmmfE- 100m2

BIRmE 5 80m?

B ETEEBEI0FE A LA RM—4 5%
B P/ A LUER4-6KWhiy

RN EMERET ARG RIREAR, ATUARAER L6/NRFEGHEX
feRE, BXREREEEH30KWh,

e XEE=ELS

AKGRERRM, Sk

10 15 &

i g

25

" arer
FFaEEE
shBiYEEh HEE
[ I | [ [ ]
B RS £ i5E ARG SR IESRiSEM $RsHeEE PR RAREE
(CdTe) (CIS)
SUE: 15%-20% S 13%-19% FUED: 9%-14% SUH: 6%-9% FUH: 10%-17%




Specific features:

2) Wind Turbine Technology

Wind is the result of air movement due to the variation in solar
radiation absorption on different parts of the earth and the
dynamic effects from the earth's rotation. It can be considered
an indirect form of solar energy.

A wind turbine is a device which converts the kinetic energy
of the wind into rotational motion of the turbine rotor to drive
an electric generator producing electricity.

Small wind turbines are often used in remote locations,
sometimes in conjunction with PV panels, to provide off-grid
power. Small wind turbines can be several hundred watts, or
up to tens of KW in power capacity.

Rotor

Basic Parts of
a Small Wind Turbine

Generator/
Alternator

Tail

Tower

Source: http://re.emsd.gov.hk/
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= E5E
2) B 7] SE BRI

JB. 2 R th Bk TS [B] 50 53 ¥ R[5 8E 5T I M A 2B LU K sth 3k B 82 /Y
BREEEMSIEMNZEREBMER. ERTUHER AR KIZREN—
*EFE?*&TIZZEEO

B\ 0 im w4 R — FE A R B Bh AE B 5 R R R e ELE B LUBR
PREUBENRE.

INR A BB R AR EELE, ARELRENRGESER,
LRHEERE D MR NAmEH T RLER TR, £F0HE
H+TE.

B

NN Wk & % 1)

g

Source: http://re.emsd.gov.hk/
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Specific features:

2) Wind Turbine Technology

The power of the wind flowing through a certain area is given
by:

Power = 1/2 X Air Density X Area X (Velocity)"3

Assumption:

Rotor swept diameter 1.8m, area 2.5m?, rated power 1kW (at
12.5m/s)

Dry air has a density of approximately 1.225 kg/m3

Velocity average 3m/s at 15m elevation, 4.5m/s at 100m
elevation

So we can get the energy generated

0.14kWh per hour @10om

The total energy generated for 24 hrs

around 3.4kWh per day @100m

Source: http://wind.emsd.gov.hk/



http://wind.emsd.gov.hk/

BRS4ER
2) Bl 7] S EE IR i

TR E—EEMAMIIER TR

NE =12 X ZRZEE X @& XGEE)"3

BRE%:

EFRRERL.8m, mi&2.5m2, ZEFEIKW (12.5m/sk) 8712

TRIUFENS 1.225 kg/m315miEkE F19EE3m/s, 100m;iE
R 1 EE4.5m/s

ERBRMAA UGB/ EEREES
0.14kWh@100m

BR24NEEEEEHN3.4kWh@100m

Source: http://wind.emsd.gov.hk/
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Specific features:

3) Solar Water Heating

Solar water heating systems harness the heat in solar
radiation to produce hot water. Domestic solar water
heating system usually comprises of solar collectors
and a water tank. In application, we can use the stored
heat water for shower, instead of the electricity
consumed for boiling water.

Assumption:
House size — 100m?
Roof area — 80m?

We setting half of roof area 40m? for solar panel system,
rated 110W/m? with 50% efficiency, so we can get the

energy generated 2.2kWh per hour.

Saolar collector

Since the solar panel facing to North in our design, so it
only to capture the solar power during afternoon period
around 6 hours, the total energy generated around _—

13.2kWh per day. [

To taps

= | =] Cold water feed
Source: http://re.emsd.gov.hk/
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=¥ E53
3) KIZAEER K =23

KEGRERKRIMAAKRGEFVAEREZZK RAK
SRR K RFTEE A5 R R 2R FIKFEHE AR . EFE R,
H AR LR RIZOKIR RS, MAREKATEFEMNEN,

BRE%:
EEmEmfE- 100m2
EIEmE#E- 80m2

A ETRE R — F 52 E £40F 77 KHIK G RER R,
BENRSIIOW/FT XK, MEL50%, SiEME/

ALES2.2KWhige s,

BRI A LRSI, AR FF6INBES e
HEAISE SXEREEMA13.2KWh, -

= | =] Cold water feed
Source: http://re.emsd.gov.hk/
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Specific features:

4) Natural Air Ventilation

« Natural ventilation is the process of supplying
and removing air through an indoor space
without using mechanical systems. It refers to =

the flow of external air to an indoor space as a
result of pressure or temperature
differences.

« Good air ventilation can reduce the using time
of air conditioners. Since air conditioning part is
the highest energy consumed equipment in
residential house, which is over 35% of
electricity consumed.

« Good air ventilation can improve the indoor air
quality (IAQ), reduce CO, VOC, Dust...etc




EREsse) .
4)E PR [E

BABREREFEAKBRRNEL TERE
ANZEfE BB R AEE. ERIERNREN =

FREEEMEBNNERARAZEAZEM,

B 37 B ZE SR8 T LR 4 22 SR R 58 R BRR e o RS
ZIRBO R EEPRERS MR, (CAEEWN
35%LLE, .

BFMZERAB A REEANZRMRE (IAQ),
4CO. VOC, IRE... %
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ENERGY SAVING IN OFFICE
AREA
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ENERGY SAVING APPROACHES IN USING OF OFFICE APPLIANCES ()

M AZEREEREL R

Reference: Energy saving tips for office
https://www.emsd.gov.hk/energyland/filemanager/common/pdf/EMSD office Eng.pdf

For general E2ig8 5 3£

1. Switch off equipment that is not in use.

= AT LRV B

2. Avoid leaving appliances in standby mode.

it Ra BRI IEM AR B R E B TE &

3. Procure energy efficient equipment or equipments with energy label.
EEMAERE  EFREBESERUEVES - AL AERRZENEM

4. Carry out regular maintenance of equipment.
ERREWAERE DS EHSEERY S

5. Notices/ Reminder stickers/ wallpaper/ education training can be applied to enhance the idea of

energy saving.
— o = e =z 2y
ol HER ~ 120 HASRENERE

am

nNIEN O&
EMsD

Source by EMSD


https://www.emsd.gov.hk/energyland/filemanager/common/pdf/EMSD_office_Eng.pdf

ENERGY SAVING APPROACHES IN USING OF OFFICE APPLIANCES

i NES

For Air Conditioning SystemZE 3 & 4t

6. Turn off the AC in offices, meeting rooms, etc. right after use. (default the timer setting for office hours)

EMWRE -

demand.

MENABIRZ S SRFBKIEX - ol LS

9. Set and maintain air—concjitign\ed room temperature between 24°C and 26°C in summer.
HEX  ARLARERERTEEK24226E

10. Refill refrigerant to achieved back to designed performance.

B £ O p— 2
EN G AES

ZnESEEEMT

7. Clean dust filters and fan coil units regularly. (~10% save)

EHBRERMEMBETHRIRER (

8. For HVAC system, use a high fan speed rather than lowering the temperature setting to cater for increased cooling

FEER R EMIFRERE

=3

AINERELCE &IRIAMBE

11. UV block window film to protect the heat energy enter from the windows, reduce energy consumption on temperature

rise in daylight.

&P LZKIERARIRMIE - HIRZESNT] - BEZNRE - B/ORHE

£ - BRAREZHEACERERE (€l EEPAREA )

#)10%HE )

()



ENERIQ_IY SAVLI)I_Q API:.’BOACHES IN USING OF OFFICE APPLIANCES
WANZEFHERBE AR

For Lighting SystemI&AH Z 4t

11. Turn off light that is not in use. Affix “save energy” stickers near the switches as a reminder. (e.g. Lunch time)

pAiE AT EANIRAARE - WHERBBEM IR E "e8ixgelR o RO - DUFIRR (10 : FERISE )

12. Cut down the number of lamps in areas with ample daylight.

TR E I TR/ M ENEE

13. Make use of daylight whenever possible to reduce lighting cost.
m==HH

14. Replace T12 or T8 fluorescent tube with T5. For a 1000m? office, an electricity cosit_of up to $10,000 can be saved each year.
TS EENTI28LT8 JEE - LI—E1000F 5 KW AZEMS - o] SFEESES10,000EE

15. Install occupancy sensors to turn off lights automatically in public areas such as corridors, toilet etc.

TR BINER - FE - ZERERZE/ZE R LUES IRARR IR

16. Replace conventional internally illuminated exit and directional signs with LED type for energy saving and longer lamp life.

PUEALEDRY i O fEr B KT e RN ERNAERIBRERERE - BBo&aE - ErBlERTTERS

17. Promoting policy of last person who left the area will be responsible to turn off the light.

BEF A ZER - ZHIREFNE L RE KEiEPhE BT EHRIRAT




ENERGY SAVING APPROACHES IN USING OF OFFICE APPLIANCES
i) = I AR AL S =

JEB BlAE/] ==

For Photocopier and Printer&Z E[J 44 F E[) = 14

19.

20.

21.

22.

23.

24.

25.

Switch off photocopiers and printers after office hours. (Use timer to auto switch off)

SEM A RER AR KRR (REREH )

Set the “low power” and “Off” mode default intervals to the lowest settings.

A E S A EIR MR E IR MBRENBES A ET

Follow the maintenance schedules of appliances.
RRBEETEETRERE

Photocopy in batch as it can minimize energy consumption due to less frequent start. (reduce harm up time and energy)

B ENE oDR/ D R SA R EN S ENE OB FERVBETR

Arrange the “last-man-out” to turn off all photocopiers and printers or use timer switches to reduce power consumption.

ERGEZEAZEEREIFNE LT MR e IR - LUR /D EEREFE

Use “print preview” function to check the layout and style of documents before printing.

HEAIENRT - ERAENFEBINREERE MEEERIEARIN T aRK - BV E FIESERR MR ERA R K EER

Adjust the margins and font size of documents in order to optimize use of paper. (Multi-page)

Rl B BENMREEFRMFIEA/N - LEBMEA



ENERGY SAVING APPROACHES IN USING OF OFFICE APPLIANCES
i) = I AR AL S =

JEB BlAE/] ==

For ComputerEE fi§

27.

28.

29.

30.

31.

32.

33.

34.

Switch off computers after office hours can save up to S600 electricity cost for each computer each year.
IR AR E SR LFE R R ElE B8 S ES R ENEFSc00NEE

Choose energy efficient computers and monitors, such as those with an energy label.
BESkAERRR  EEERERYUENET - AlUBERIBREIRIZE R E m

Avoid using screen savers as they do not save energy.
BAIRE RO " ERRERI ) BEEEERER

Use the power management function to turn the PC into "sleep" or "hibernation" mode as appropriate when it is idle.

Ze ' EEEEIE ) REEEABREREREAESVERSIRIEED

Reduce the brightness level of the screen to the lowest comfortable level.

RS CERREREMEEE KB @RI KE

The energy wasted by a photocopier left in “standby” mode overnight is enough for making up to 700 copies of A4 size paper.

BEETIRERERBERNRE  —aERERENNEEER —EK P RENES - EHFEN7005RA4K/NHI1E

The power wasted by a desktop printer left in “standby” mode after office hours accounts for 70% of the total energy consumed

by the printer.
%%E%EU%%&%%EHFEE@%%HK% - —EREHEREEIIFMABBERBR RIMRENE N - S%EIRERRE

Implementation of smart sockets, automatic switch off the associated devices

ERESEREEREEEERE

BEH)



LIGHTING FIXTURES IMPROVEMENT (FREE INVESTMENT)
IR RET S AT

Case SharingfBZE 2=

According to a lighting audit result based on Code of Practice for Energy Efficiency of Lighting Installation

RIF—ES%E (RIKERRUETHD FrHpvRIAFET VA

e |lllumination value measured in Room A : 728 lux to 800 lux in general
Room AHJZ=E Z 728 - 800lux
e Lighting power density of the area is 30.31 W/m?
Z e BRI IRARTI R AR E 230.31 W/m2
e These implied energy management opportunity exist for saving energy and money

ERNREHMEMRERATHIYBESNZER

Remark:

1.  Optimum average illumination value required by Labor department: 500 lux for general office, 750 lux for Drawing
workstation.
WRIES [ E155] - ML ERIEFEHFIZ 73500 lux; BB S &R IZ5EH5/Z #5750 lux

2. According to Building energy code, maximum allowable lighting power density for office is 17W/m?

RIE (BHREF Nz TRI)  WALFRIERE &R EEE 7317W/m2

()

| FormLG-2

_'"?[I_.ighllng Pow

ar Dﬁnsily
|

Calculated
LPD

{M} = (CW)
A}

Maximum
Allowabhla
LPD

F {'ﬁfm':l

{W!m"j'_l

3031
\‘_‘____,/

17




LIGHTING FIXTURES IMPROVEMENT (FREE INVESTMENT)

e RE = E I

Case SharinglEl & 2=

» Total Area with fixed lighting installation: 400.29m?
AEERIBIAREA : 400.29m?

Before audit By removing 1 fluorescent tube in every After audit
EETHU luminaireft BEIIRIAZE P RIF—IRES Bitha
Total Installed lighting power | 10988W 7728W
HRRATN R
mAAAAY
V77V Vi 589 lux
lllumination value measured | 728 lux 'V VVVVVV
HRER[E ( &=EIRABE A500lux )

Energy saved BEiRENE

3260W per hour (29.7% of lighting power consumption)

Money saved B A& &

around $6780 dollars per year (assume S1=1kWh)




OFFICE EQUIPMENT POWER MEASUREMENT
EERAERIEAEE

Case SharingfBZE 2=

According to the on-site check performed among on Company B (~300 staffs ) after office hours

RIBEATIB (49300 E T ) IR ASEEITRYE it

Power Consumption No. that was left vacant
REE EEHRE
CRBORE A i
M°g§ig§)"by) 0.6W-0.65W 49
a5 (e i ”

* 363W was wasted per hour, around $0.4HKD equivalent
/RS 1363W - £930.4HKD
* Approximate save $2672HKD per year when the computers still running in non-working hours

WMAEFEM A IEEIREIREN - o 8FEEE 452672

Remarks:
Sleep mode of computer: showing “computer is locked” on screen tRAEAL 2S5 &2 40T #5 "
Standby mode of monitor: display is off but power indicator is in 75X 25 75 H 12 & &5 10 EJRIE N E =&



http://www.google.com.hk/imgres?imgurl=http://www.hensleytech.com/sites/default/files/imagecache/product_full/Agilent-E4418B.jpg&imgrefurl=http://www.hensleytech.com/agilent-e4418b-epm-series-single-channel-power-meter&usg=__EoM6l-mrTA-Hzq5PfF0WUDKzc6k=&h=646&w=800&sz=244&hl=zh-TW&start=18&zoom=1&tbnid=JZA18HS_mFr9hM:&tbnh=115&tbnw=143&ei=rn5KUdTmJMixkgX2xYDABw&prev=/search%3Fq%3Dpowermeter%26um%3D1%26hl%3Dzh-TW%26sa%3DN%26gbv%3D2%26tbm%3Disch&um=1&itbs=1&sa=X&ved=0CE0QrQMwEQ

LOCAL REQUIREMENTS (HK) N
él :.Z:tmx_.k O

Mandatory Energy Efficiency Labelling Scheme (MEELS) , ENERGY '.AB_L
BRI AR A AR R \ o ERRE
e Under MEELS, energy labels are required to be shown on the prescribed |
products for supply in Hong Kong to inform consumers of their energy
efficiency performance. less effcent 44#1E
RIBBREIMZRETE]  EXEHENEIHERAER LEEREE - FHEE: %&W“M 161
HBBEEmMUERIRTRIR - Washog Capocty AR 5
Water Consumption pae) FOKR (25) 72
Washing Machine bl
What does the label contain? 1 s o Fro)
80 LA 2 R S|
annual energy consumption figure HBTERE () EMSD
BFEREE & /)
* energy efficiency grading
BE IR Wz AR Al The (anticipated) commencement date of MEELS Phase 4 is
e other importa nt data relevant to the types of the appliances September 1, 2023, and (anticipated) full implementation is
Hith:Z = B &R December 1, 2024. Scope of the scheme will be extended to LED,

Lamps, Gas Instantaneous Water Heaters, and Gas Cookers.
SEFIEFENR R e B e 51 2B AT B 5K2023 259 H1 HEE £
(Source: EMSD) 2024 %12 51 E’,,nﬁ‘@ F12)IHE 9 E ENGIE FLEDAE - 42
mIEERKIERIENE



MANDATORY ENERGY EFFICIENCY LABELLING SCHEME (MEELS) (1)
s il BE IR S e iR T E

25( Wi *EMsd

N» Newtraig KX

Eﬁﬁl'&nnﬁi&ﬁ*“%n’rill

* Room air conditioners Z= 1 Mandatory Energy Efficiency Labelling Scheme
* Refrigerating appliances /< 5 23 & /‘\' j s
R g FEU RS M WK (4B EE b - » "
« Compact Fluorescent Lamps 2T ZHIE (1REE ) @5 = — —-
Washing machines 55t 1< # il |_ENERGY LABEL —_
« Dehumidifiers iz 1 E — H
E—— ) m

» Televisions 8 R 14 B

* Storage type electric water heaters fi# 7K =t & 2 7K

A Conditionars . #eTEW LMD . :
\swsmﬂﬁ ’i ~ 9
R N Rl *?’

 Induction cookers &t &

Look: far the Energy Label Save Energy for a Greener Planet

ESECEAMEEENEREHNTUNETES -
FMEBLAMA TSI REOMRIRE ‘
All prescribed products under fha Mai B!argyEﬁuencylabelng

energy labels that mwmmu requirements when being supplied in Hmm

\.1823 ; I~ - T

Source: http://www.energylabel.emsd.qgov.hk/en/about/background.html
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MANDATORY ENERGY EFFICIENCY LABELLING SCHEME (MEELS)

sl 14 BE IR M = R e AT S

Room Air Conditioner 2= 3 14

* Grade 1 products are most efficient (green) and Grade 5

products are least efficient (red).

Bl meE (##8)

RER B AR Al ¢ 18R EE
(,%I@)

Source: http://www.energylabel.emsd.qov.hk/en/about/background.html|

- SERAI&(E

ENERGY LABEL w
g B 1= &

more efficient WHEWS

less efficient ZESHE

Annual Energy Consumption mwriicecling)
BEETRE (TR

Based on 1200 hrsf ation
SRR 2000 B'r"f?

Cooling Capacity (kW) 804 R(FTE )

420 (%
54 (3

Refrigerant S48 R410A
Room Air Conditioner  ZPiFil
Brand 2 ABC

BEE
Model BIRR . HK1234
Reference Number/Year  S=i5 1 F15: U1-C180123 / 2018
Information Provider EREHEHE X2

Y

#ETES () EMSD

()

@) =FRUEER - FEERNEES (88) 58

FIEME (A8) -

Eﬁﬁ % {RElFI A BB E AR RREE
kS

o
>|_
A
4l
m
_H
&l
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MANDATORY ENERGY EFFICIENCY LABELLING SCHEME (MEELS)

sl 14 BE IR M = R e AT S

Room Air ConditionerZE i 4

Performance comparison: 4 BELLER

«  Split vs window type ~ 14% saving 70 f2 =, vs fR & I, ~ B1E14%
* Invertor vs traditional type ~20% saving =58 vs {47 ~E1E20%

Vax/anlll g PN

e Grade 1 vs Grade 3 ~15% saving= Ak — vs HFK— ~ E1E15%

Energy Saving Opportunities: ENBE T /A

NS/ IN

* Cleaning filters regularly ~10% saving TE3i/5 2 B4 ~ E1E210%

PaxanlP g BN

 Increase 1 degree C~ 3% saving = — /& ~ EIE3%
« Refill refrigerant ~6% saving INZL2 & ~E1E6%

Comfortable Temperature Control

Temp. = - | }“ —
1 a/\../\wx \_
= . = Notcool
L (‘omfort me\ Compressor off | &2 il ﬂ )X

Set ),

temp.

i SSOr off

-» Time
During cooling operation

N Non-inverter type
I Inverter type

Starts

This diagram is a representation for illustrative purpose only.



MANDATORY ENERGY EFFICIENCY LABELLING SCHEME (MEELS)

maaT ]

58 i) 14 BE IR 3 =

Refrigerating appliances /% &R 25 &

* Grade 1 products are most efficient (green) and
Grade 5 products are least efficient (red).
BERWmAR R 1R RN e (&8 ) + 5
%&EJEE (Ae) -

= Performance comparison:

MEEELER .
* Invertor type available (but not
common)B a8 {E AR

* Grade 1 vs Grade 3 ~¥35% saving

HAR— vs FR =~ E1H35%

Energy Saving Opportunities: E18E /7%
*  Check leakagel@ B E G HE R

Source: http://www.energylabel.emsd.qov.hk/en/about/background.html|

.

fE IR 1R &

ENERGY LABEL

1

more efficient WRE=
1

less efficient FZ2EE
Annual Energy Consumption g C
SERER (TR 298 2
Fresh Food Volume pive)
REHAEHN 200 dq:
Frozen Food Volume fire) 60 >
FARER 2
Refrigerating Appliance 4 %3R8
Brand AR ABC

XM
Model BUSE HKDO1
Reference Number /Year 2§/ F{5: U1-R0B0123/ 2014
Information Provider HEEME

XX

e TS ) EMSD

()

(D) EFUHER - 1BEFUHES (BE) 58
BIRE (A8)

@ EEREE - Tl B EEZEHE AR
-é‘ﬁ’ ) ?g% [

() REHERIESE-
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MANDATORY ENERGY EFFICIENCY LABELLING SCHEME (MEELS) (1)
s il BE IR S e iR T E

ENERGY LABEL
B R 12 &

more efficient = &=

Compact Fluorescent Lamps ZRZBIENIE ( 1BEIE )

* Grade 1 products are most efficient (green) and
have an average lamp life of 8,000 hours or above.
Grade 5 products have an average lamp life of
below 6,000 hours (red).

—HREERNERS (&8 ) - FIIEESEm

@) —#ERNESEHES) BEEESH8,000/)
L L - AERMTHERER 6,000/

/\:\I:E”\ o % \\/j: == ‘Q;::AA\/\ ’ = A=)
8,000/) H;ﬁz%t h#ARFEIEESm s less effcient ZSEHE
PO00INE (RLE) 53 Lumen/W (8/E)
L Ume o @) TERAUS - REDASTHERMETUS
a Performance comparisonfBELGER : Ref/Yr &3¢ 1:U2-1200123/20| 8% -
: CFL vs incandescent ~ 75% at least Compact Fluorescent Lamp
BREERE vs BIELE | 2D E75% gggﬁ%»g«ggﬂp)
Grade 1 vs Grade 3 ~14% saving
SHH— vs S ~ BB 14% (HETEE ) EMSD

Energy Saving Opportunities B35
* No heat gained to increase air conditioning loads

AZIBMBBEFT AN Z IBINS AR e

Source: http://www.energylabel.emsd.qov.hk/en/about/background.html|
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HK WATER EFFICIENCY LABEL SCHEME (WELS)
FES HR KM= IR ETE]

BKBERE

Water Efficiency Label * The water efficiency grading (1 to 4): different grades shown with different colours and

(
RAYEER 1
Water Efficiency Grade

The tewer dropie

Grade 1 being the most water efficient (i.e. the most water saving)
KA =mARA (12448 )  BEKRIDARBEREEER  MBIBNAKUZR/ES
(BIEEIE K )

% showers for bathing A& 1E)

= RAIKER | FRAIKER
Bra")d 0:0 Wate r ta ps 7J< EE EE FHK’)&E%&)DJU %%tﬁﬂ_—\ﬁ;‘]%% g%ﬁlﬁ% %hiﬁ%

o [ARIRE) | raRieE)
Mocel

RN . . N vALA
BrRonom 6 % washing machines 751X 1 =1 <20
B Rl WELS12 & Uri ' IINMESHARE
RER® A urinal equipment /MEMFHE - — 20</<40
e % flow controllers & i&s

39 | 3% 004 40<f<60

% water closets 7K ]
S4 | 4RKE 0004 60

ERKNH

Source: https://www.wsd.gov.hk/en/plumbing-engineering/water-efficiency-labelling-scheme/index.html



CHlNAtENERGY LABEL (CEL)
- |2k l:.ﬁfl IIIE] ’X“X-M'ln

CHINA ENERGY LABEL

47gzm_ #® Produc
e AAA-000 Produc

* Level 1 indicates that the product has reached the
international advanced level, and the most power-saving,;
Level 2 indicates that it is more power-saving; Level 3 means
that the product’s energy efficiency is on the average level of
the Chinese market; level 4 means that the product's energy
efficiency is lower than the market average level; level 5 is
the market access indicator, products below this level are not
allowed to be produced and sold.

BEXUIE 8 s BE S ) 7,%1 234 -5HARELR  FHk
FRNEmEDERCTEKE - KEE - BIFEERE,; Fik

2 RRLEERENEE; SRR TNEmIIBEREURBR B M ISZH RE iR N H I B
SIKEE,; FARARTNE mBERWRERHIZFI9KE; & SRS b
MsEhHZEARERE  BRZEFRERNEMATFEE
MEHE -

HIB|ERSEE B 00000.0-0000 Nationa
Source:

https.//www.energylabel.com.cn/index.htm,
https.//baike.baidu.hk/item/%E4%B8%AD%E5%9C%8BX%E8%83%BD %E6 %95 %88%E6 %A8%99%E8%AD%98/4269142#5



CHINA ENERGY LABEL (CEL) N
0B gE RS

Products that are subject to mandatory energy efficiency in China include PEIFEXEFIBHENERS :

Household refrigerators, indoor air conditioners, household electric washing machines, unit air conditioners, self-ballasted fluorescent lamps, high-pressure sodium lamps, chillers,
small and medium-sized three-phase asynchronous motors, household gas instant water heaters/gas heating water heaters, speed controllable types Room air conditioners, multi-
connected air conditioners, storage-type electric water heaters, household induction cookers, computer monitors, photocopiers, printers and fax machines, electric cookers, AC fans,
AC contactors, positive displacement air compressors, power transformers , ventilators, flat-screen TVs, household and similar microwave ovens, digital TV receivers, remote
condensing unit refrigerated display cabinets, household solar water heating systems, microcomputers, range hoods, heat pump water heaters (devices), household gas stoves
Appliances, commercial gas stoves, water (ground) source heat pump units, lithium bromide absorption chillers, non-directional self-ballasted LED lamps for general lighting,
projectors, household and similar AC ventilation fans, self-contained condensing units, commercial freezers

KHEKE - ERNZER - KEBEENHE - ExlER - BEREIEE \EEF;fW &) \7%2K#%%ﬁ\ qﬂd\*i__$ﬁéié5§5§w%& éiﬁﬁkm:wk?i_*ﬂzkﬁﬁ/km:1£ﬁﬁé*ﬂzkbﬁ EEYE
T} JFFﬁIﬂﬁEﬁ%% ZHFTUZE 1p§7J<“CEEf‘f&7J< - RHEWE - BiaERe - K - EIRWANEER - B - IREBRE - R[onEEs - aEIEREERE -

BENERRZE - BEWK - FIRER - IAMBURRMRE - 8UE %%cui 5@%,7,; H% B2 RRIE - KAKGEERK AR - MEE - HBER - BSR UK
(aa) %ﬁﬁk.“nlﬁﬁ ERAMRER - K (i) JRECRIEAE - R(CIEIRUECL/KEAE - ZBIRIBASFEBIERLEDE « IEHE - XANELURERAREE - Big
RERRARERLE

Source:

https://www.energylabel.com.cn/index.htm,
https.//cogp.greentrade.org.tw/%E9%A9%97 %ES8X%AD %89%EA4%B8%80%E8%A6%BD/6
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Source:

https.//www.energylabel.com.cn/index.htm,
https.//baike.baidu.hk/item/%E4%B8%AD%E5%9C%8BX%E8%83%BD %E6 %95 %88%E6 %A8%99%E8%AD%98/4269142#5

A ENERGY LABEL (CEL)

] HE XU R sk

268 IR AEIKFE

268L domestic use refrigerator

REX 18R vs 58K
Gradel vs Grade5

BXEE (kWh)

Energy saved per day 0.7
BFEE (kWh) 560
Energy saved per year
HEERTmIHEE (¥)
(UEBEFEOLSTT ~ FHEMNRFFE) 1560

Money saved throughout the whole service life
(assuming ¥0.5/kWh, 12 years of service life)

74



ENERGY SAVING PLAN FOR HK’S
BUILD ENVIRONMENT 2015-
2025+

What are the key actions?

Compare to base year 2005, /07
saving target for Energy Intensity by
2025.

New Buildings, to promoting rating
through the =20V Plus system giving
economic incentive to new building
(granting more GFA)

Existing Buildings, to require more
frequent - 11? And adopt retro-
commissioning?

Government Building and Schools, to
achieve the energy reduction target -~

ENERGY
SAVING
PLAN

For Hong Kong's Built Environment

2015~2025+

Source: Environment Bureau

Building Energy
Code (BEC) for
new buildings

MR

BEAMFlus

Bl
Showcase

Green Building

5
YEARS

‘I




& B L AAEEE [E2015~2025+ e e
' BEEEEE
2015~2025+

AL B TE It ?

o 812005 FEEEEARLL - B 2025 FEAE Ak
EREEHRK 00 ERE - | B Green Bullding

o FNEEER . FIBorv Pl RFBIRFEE Q e
9 ANMBEEELESE (8% et
FLEAERE ) oo

o REREYESEEEN E? ER
IEI:KJEHIEI/BIEHHHK 7 IIII

. BUFAIBRER . EMELE . BiE Butdg Errn

new buildings




BUILDING ENERGY REQUIREMENT

HK : Building Energy Efficiency Ordinance (Cap. 610)
from 2012

About 90% of total electricity consumption in Hong
Kong is contributed by buildings. Through enhancement
of building energy efficiency, greenhouse gas emissions
can be effectively reduced.

In October 1998, the Electrical and Mechanical Services
Department has launched the voluntary Hong Kong
Energy Efficiency Registration Scheme for Buildings to
promote the application of the Building Energy Code. To
further promote building energy efficiency, the
Government enacted the Buildings Energy Efficiency
Ordinance which has come into full operation
since

Source: EMSD BEEO



http://www.emsd.gov.hk/emsd/eng/pee/eersb.shtml
http://www.emsd.gov.hk/emsd/eng/pee/eersb.shtml
http://www.legislation.gov.hk/blis_ind.nsf/WebView?OpenAgent&vwpg=CurAllEngDoc*607.1*100*607.1
http://www.legislation.gov.hk/blis_ind.nsf/WebView?OpenAgent&vwpg=CurAllEngDoc*607.1*100*607.1
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BUILDING ENERGY REQUIREMENT < n)

HK : Building Energy Efficiency Ordinance (Cap. 610) from 2012
The 3 key requirements of the Ordinance:

* The developers or building owners of newly constructed buildings should
ensure that the 4 key types of building services (BS) installation

as
well as lift and escalator installation, comply with the design standards of

* The responsible persons (i.e. owners, tenants or occupiers etc.) in
buildings should ensure that the 4 key types of BS installation therein
comply with the design standards of the BEC when “ major retrofitting
works” are carried out.

* The owners of commercial buildings (including the commercial portions

of composite buildings, e.g. shopping malls under residential storey) - K 4 | .
should carry out for 4 key types of central BS installati N4


http://www.beeo.emsd.gov.hk/en/mibec_faq_newbuildings_a.html
http://www.beeo.emsd.gov.hk/en/mibec_faq_mrworks_a.html
http://www.beeo.emsd.gov.hk/en/mibec_faq_mrworks_a.html

h oG TR
EI2pEIREES

78 . (EEYERUE

SIEFY (5 610%E ) H 2012 FF{E

2 R BIRY 3 JRRASRZEOK

c MEZERYNFHEDYFZEEERIELEZNVERERBELE (

) IR EFR B e AL ER S
( 2018 FEF (B

 BRYNNEBRBEA (BIFEE - HPEEAAS ) £&1T " KBS
18], K EEERERYARAETZHTFIBSIKE R SBECAIRRAT

1‘@2% 0

. WERE (OER
RIS
RE AL B

SRR ES

251 ) -

- PlMNEFEER FES ) IIZE
tloﬁﬂﬁqﬂﬁiigéﬁﬁﬂﬁ’ﬂﬂlﬂ




RETRO-COMMISSIONING (RCX)

Technical Guidelines on Retro-commissioning established on 2017 TR

Retro-commissioning

What is Retro-commissioning?

A cost-effective systematic process to

_ ' [ Update M&YV approach in 2018
The process that can effectively save ( s )

energy and thus lower energy bill : =g

The process can be performed ’ ]

The Benefits

A

81
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EEA(RCX)
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Source: EMSD

Technical Guidelines on
Retro-commissioning

' [ Update M&YV approach in 2018
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GREEN FUNDS

Eco-Building Fund (EBF) of CLP

These funds will support , and implementing
for communal areas of

Fund Size: HK$100 million/year for EBF

5100 Million per year

EBF: Effective 1 October, 2018, target 400 buildings/year, subsidy

Smart Power Building Fund (SPBF) of HK Electric

Building including residential, commercial, industrial and composite buildings, HKS25 million per
annum,

Announcement of details: October 2018

Open for application: 1 November, 2018

Electrical Equipment Upgrade Scheme (EE&C) of CLP

1-‘—”-"'"“)-
‘f IL =
Supporting fund for new publish or upgrade high energy efficiency facilities / Gradel — E=F g

LED Lighting Air-conditioner

Hibe o S /////////////////////////

()

Retrc:-ﬂttlng F‘rojet;ts

f Retro-camm if.si-::nning |

-
oo |

".

T

o %
IILT_.?.' | - |

High Energy Efficiency
Air-conditioning system
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* EBF: Effective 1 October, 2018, target 400 buildings/year, subsidy

~

5100 Million per year

»

BB EEE NHERE £(SPBF)

- EEVBFEEE  BF - IEZERFRGRRETFT 52,5008 aZ1EZHNAN
o FIBEAM : 2018F 108

e FMERFE : 2018F11H1H

BB R B R E(EERC) S %
%} me B

. FERNAGEEENRDHREES BE£] Arscomtonng oum
Air- condstlonor ——

e 5mmmm%ﬁm%%3%é%%%%%%%%%%%%%% —

LED Lighting



FEED-IN-TARIFF (FIT) ( n)

FiT Scheme encourage for adopt RE in HK, allow the

systems and systems connected to the
grid. The FiT rates are defined as below for intended to help Step 1:
achieve a

Application Process

HI De
:HI 1l

System Generating Capacity FiT Rate

Submit Application and Required Documents

<10 kW HKS5/kWh
Step 2:
>10 kW to €200 kW HKS4/kWh %
>200 kW to £1 MW HKS3/kWh
Technical Assessment, System Test and Installation before
CLP Smart Meter Installation

*  CLP will begin receiving FiT applications on , With its scheme

commencing on 1 October 2018. Step 3:
* HK Electric will begin receiving FiT applications on , With

its scheme commencing on 1 January 2019. %

Completion and Grid Connection

y 85
s A B s, e // //////



HEEE R (FIT) @D

FTETEBREE ERABERER - & Al o
1%)\%"“ o FiT %ZZ'_E%QD_F E{_—tﬁ%ﬂﬂgfﬁ Application Process

SR A B o

AMEERE THEEERE ==

Slo kW H KSS/kWh Submit Application and Required Documents

>10 kW to <200 kW HKS4/kWh Step 2

>200 kW to <1 MW HKS3/kWh %
EF"EEE/Q\ 2018 E 5 H 4 E Eﬂﬁé”ﬁé”t%@ %1§%$Hj]$§% , E-'_%]\J-/Q\ 2018 E Technical Assessment, System Test and I.nstallation before
10 ﬁ 1 E%ﬁé%mﬁ . CLP Smart Meter Installation
BIERN2018FIRH1HRBES FREBEMENEE - WiK2019F1H1 Step 3:

HERE - %

Completion and Grid Connection

/
B ot // /////// :
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