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Technical Guidelines on  

Code of Practice for  

Building Energy Audit  

(TG-EAC) 

Briefing Session for 

Registered Energy Assessors 
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 Technical Guidelines on Code of 

Practice for Building Energy 

Audit (TG-EAC or TG) issued by 

EMSD on 18 Mar 2013 – explains 

BEEO & EAC contents 

 Addendum no. TG-EAC01 (9 Aug 2013) 

 Good Practice – to exceed EAC min 

requirements 

Buildings Energy Efficiency Ordinance 

 Buildings Energy Efficiency Ordinance (BEEO) fully 

implemented on 21 Sep 2012 - combat climate change 

 Require commercial buildings to undergo 

energy audit in accordance with the Code of 

Practice for Building Energy Audit (EAC) 

issued by EMSD in Feb 2012 
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 9 sections 

1 - Introduction 

2 - Interpretations & 

Abbreviations 

3 - Application 

4 - Technical Compliance 

with BEEO 

TG Contents 

Overview & 

explanation 

of BEEO 

compliance 

process 

Explanations 

of EAC’s 

technical 

requirements 

with 

examples  

5 – Objectives of EA 

6 – Overview of EA 

7 – EA Requirements 

8 – EA Report 

9 – EA Form 
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 Commercial building 

 Commercial portion of composite building 

 

 

 

 

 

 
CBSI – central building services installation (not 

soley serving a unit, e.g. common area lighting, 
central chilled water plant)  

(Composite - commercial & industrial, or commercial 
& residential) 

Buildings requiring  

Energy Audit (BEEO Sch 4) 

Buildings Governed 

TG – Compliance Process 

Commercial 

building 

Composite building 

Commercial 

portion 

Non- 

commercial 

portion 
Non- 

CBSI *1  

CBSI Non- 

CBSI *1 

Energy Audit requirements apply 

BEEO does not govern  
(BEEO sec 4 & Sch 2) 

• Small building  

    (3-storey each 

     ≦ 65 m2 )  
 

• Building with  

    approved electrical 

    load ≦100A 

• Historical or  

 Monument   

    building 

• Building to be 

    demolished  

    in 12 months 

• BS installations, with specific 

operational & technical natures 

such as fire protection, life safety, 

industrial undertaking etc.  
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TG – Compliance Process 

Energy Audit Form & Energy Audit Report 

 Building owner to engage REA to carry out energy 

audit according to prescribed time frame 

 
第1類措施 (Cat 

1) ……… 

第2類措施 (Cat 

2) ……… 

第3類措施 (Cat 

3) ……… 

能源審核報告 

EA Report 

 Obtain from REA the Energy Audit 

Form with Energy Utilization Index 

(EUI in MJ/m2/annum or kWh/m2/annum) 

and Energy Audit Report 

 Exhibit Energy Audit Form at building 

main entrance 
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4th batch buildings 

3rd batch buildings 

2nd batch buildings 

1st batch  
buildings 

TG – Compliance Process 

Timeframe for Existing Buildings 

Occupation Approval (OA) 
issuance 

Carrying out of energy 
audit (EA) 

Timeline 

Existing Buildings   
Having obtained the consent to the commencement of building works for superstructure 

construction from Building Authority on or before 21 Sep 2012  
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TG – Compliance Process 

Timeframe for Newly Constructed Buildings 

Newly Constructed Buildings   
Having obtained the consent to the commencement of building works for superstructure 

construction after 21 Sep 2012 (irrespective of date of OA) and issued with EMSD COCR 

Timeline 
10 years 

Completion of EA Send to EMSD a 
copy of EA Form 
and EA Report 

Carrying out of 
EA (by REA) per 

Timeframe REA to issue EA Form & EA Report, 
Building Owner to exhibit EA Form 

Energy Audit Carrying Out Time 

Within 30 days Within 6 months 

Applicable to both Newly Constructed Buildings and Existing Buildings 
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Exemption 

TG – Compliance Process 

 EAC Addendum no. EAC01 (9 Aug 2013) - exemption (case by case) for a 

composite building’s CBSI of small scale 

(a) Electrical circuits (supply side) total rating (protective device)  100A, 1-phase, and 

(b) Commercial portion’s common area   195 m2 
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Total rating of the electricity supply to CBSI 

= Total rating of the MCBs (3 nos.) solely 

supplying electricity to CBSI = 3 X 10A 

= 30A (1-phase)  

Total rating of the electricity supply to CBSI  

= Rating of the sub-main switch of the MCB 

board  

= 60A (1-phase)  
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Building 

type 

Common area or unit served by  

concerned BSI 

Ownership of 

BSI 

CBSI or 

non-CBSI 

Justification based on BEEO 

interpretation 

Building 

with 

common 

area (i.e. 

with deed 

of mutual 

covenant 

or DMC)  

Entrance lobby, common corridor, 

staircase etc. (i.e. the common 

area interpreted in BEEO) 

Building owner CBSI BSI not solely serving a unit 

Building owner occupied unit Building owner Non-CBSI  BSI solely serving a unit 

Occupier owned unit Building owner 

Unit occupier 

Leased unit Building owner 

Unit lessee  

Building 

without 

common 

area 

(without 

DMC) 

Entrance lobby, common corridor, 

common staircase etc. 

Building owner CBSI BSI owned by the building 

owner (and not solely serving a 

unit) 

Building owner occupied unit Building owner CBSI BSI owned by the building 

owner 
Leased unit 

Leased unit Unit lessee  Non-CBSI  BSI solely serving a unit and 

owned by a person who is not 

the building owner 

TG – Compliance Process 
CBSI & Non-CBSI 
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Building Blocks in a Complex 

TG – Compliance Process 

 Building owner accounting for management/ownership convenience may choose to 

carry out the energy audit for all the blocks at the same time, or for each block 

separately 

 Auditing all blocks (with ones having different audit timeframes per BEEO sec 22(2) 

&/or 22(3)) at the same time – to carry out at the earlier timeframe of the blocks 

 Podium and tower counted as 2 nos. blocks (each 

with separate EA Form, but may be covered by a 

single EA Report)  
podium 

 

 
 

tower  

 
podium 

 

 
 

tower 

1 

 
 
 

tower 

2 

 
podium 

 

 
 
 

tower 
1 

tower 
2 

upper 
floors 

tower 
2 

lower 
floors 

 Grouping into one entity for certain but not all 

blocks – carry out the energy audit at the constituent 

blocks’ earlier timeframe (dictated by latest OA or 

earliest COCR) 

 Two towers with common podium counted as 3 nos. 

blocks (each with separate EA Form and EA Report), 

and three towers with podium as 4 nos. blocks etc. 

 Phased completion of a building – based on the 

phases’ latest OA (existing building) or earliest 

COCR (newly constructed building)  
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Other Explanations/Remarks 

TG – Compliance Process 

 Prescribed building identification (energy audit applicable) –  
• OA (occupation permit) usage categorization  

• instrument or land record maintained with the Land Registry or 

Lands Department (in the form of land register, memorial, 

government lease, conditions of grant/sale/exchange etc.)  

 Identification of commercial portion and CBSI  

 Not governed –   

• CBSI not solely serving commercial portion, and 

• the building is one that is allowed to have its individual floor usage 

freely swapped between commercial and residential usages  

 Good practice (Addendum no. TG-EAC01) –  

• to include in the energy audit a composite building’s “central 

chilled/heated water plant  350 kW capacity” that serves both 

commercial portion and non-commercial portion 
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Other Explanations/Remarks 

TG – Compliance Process 

 EAC recommends completion of energy audit in 6 

months after commencement 

 Energy audit independent from BEC compliance 

 Implementation of energy management opportunities 

(EMO) – strongly encouraged as good practice but not 

mandatory 

 With EMOs identified & audit report in place, some 

EMOs will be implemented, if not all 

 EUI comparison – a trigger on energy efficiency 

improvement 
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Energy Audit Process 

TG – Engineering Guidelines 

Preparation for Energy Audit
• Defining Energy Audit Scope 
• Forming Energy Audit Team including 

REA
• Estimating Time Frame and Budget

Step 2 - Review of Energy Consuming 
Equipment

Step 1 – Collection of Building Information

Step 3 - Identification of EMO

Step 4 - Cost Benefit Analysis of EMO

Step 5 - Recommendations

Step 6 – Compiling Energy Audit Report

Planning

Information 
Collection, 

Analysis and 
Comparison

Reporting
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第1類措施 (Cat 

1) ……… 

第2類措施 (Cat 

2) ……… 

第3類措施 (Cat 

3) ……… 

能源審核報告 

EA Report 
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TG – Engineering Guidelines 

Energy Audit Process 



15 

Metering for Shared Service and Estimation of Energy Consumption 

TG – Engineering Guidelines 

 Energy supply to units (commercial) and consumption breakdown 

 “Import” and/or “Export” of energy 

Dividing by 
COP factor 

Multiplying 
by diversity 

factor 

Monthly Peak 
Cooling Loads 

Space Peak 
Cooling Load 

Monthly Thermal 
Energy 

Monthly Representative 
Average Cooling Loads 

Monthly Electrical 
Energy for Air-
conditioning 

Annual Electrical Energy 
for Air-conditioning 

Considering profile of 
electricity bills / weather 

conditions 

Multiplying by 
monthly operation 

hours 

Sum up 

Soft tools  
(human / machine interface) 

- Set points 
- Operating schedules 

Operating conditions 

- Temperature 
- Pressure 
- Load demand  
etc. 

Load patterns 

   - Intensity 
   - Time of occurrence 

Figure 4.4 : Diagram indicating energy export from podium and import to tower blocks 

 

 

 Metered data and professional judgement 

 Rule-of-thumb – energy per m2, cooling capacity, diversity factor 

 Building energy simulation 
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TG – Energy Audit Report 

Executive Summary - Technical Form EE-EAes (V.1) 
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TG – Energy Audit Report 
Executive Summary - Technical Form EE-EAes (V.1) (Cont’d) 

Commercial 
portions – common 
areas & units 
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TG – Energy Audit Report 
Executive Summary - Technical Form EE-EAes (V.1) (Cont’d) 
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TG – Energy Audit Report 
Executive Summary - Technical Form EE-EAes (V.1) (Cont’d) 

Each row to cater for all equipment of the same configuration 

Each row to cater for all equipment of the same configuration 
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TG – Energy Audit Report 
Executive Summary - Technical Form EE-EAes (V.1) (Cont’d) 
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TG – Energy Audit Report 
Executive Summary - Technical Form EE-EAes (V.1) (Cont’d) 
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TG – Energy Audit Report 
Executive Summary - Technical Form EE-EAes (V.1) (Cont’d) 
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TG – Energy Audit Report 
Executive Summary - Technical Form EE-EAes (V.1) (Cont’d) 
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TG – Energy Audit Report 
Executive Summary - Technical Form EE-EAes (V.1) (Cont’d) 
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Switchboard

Meter E1

Tx 1

Central Chilled 

Water Plant

Cooling 

Tower

ACAHU-P LP LEP OP

ACP
AC1

ACAHU-1

L1

LE1

O1

T1

TP

.

.

.

.

.

.

Office 

Tower 

Podium

Electrical Energy

Thermal Air-conditioning Energy of Central Chilled Water Plant 

Annual energy 
consumption of 
past 1st 12-
month period 

Energy consumption (Econ) 

a) Total air- 
conditioning 
(electrical 
energy) 

ACP + AC1 +  
ACAHU-P + ACAHU-1 

b) Total lighting LP + L1  

c) Total lift and 
escalator 

LEP + LE1 

d) Others OP + O1  

TOTAL ∑ [ a) + b) + c) + d) ] 

Energy supply 
from CBSI to 
building’s units, 
(as a percentage 
of the total 
energy 
consumption of 
past 1st 12-
month period) 

[(T1 x 0.9) + (TP x 0.7)] / (T1 + TP ) x  
[ACP + AC1 + ACAHU-P + ACAHU-1] 
/ ∑ [ a) + b) + c) + d) ] x 100 % 

Remarks : Only thermal energy in the 
form of chilled water is supplied to 
tenant units and measurements 
indicate that 90% of thermal energy 
T1 is for tenant units in Office Tower, 
and 70% of thermal energy TP is for 
tenant units in Podium.  

TG – Energy Audit 

Report 
Major Energy Components of 

Sample Building 
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TG – Energy Audit Report 
Major Energy Components of Sample Building (Cont’d) 

Energy 

component 

Description 

ACP  Electrical energy consumed by the central chilled water plant, including chillers, condensing water pumps, and 

chilled water pumps (excluding cooling tower) 

AC1 Electrical energy consumed by the cooling tower (mainly for fan motors) of the central chilled water plant  

[the cooling tower (located on roof of Podium) forms part of the central chilled water plant] 

Tp Thermal air-conditioning energy@ (generated by the central chilled water plant) serving the spaces in Podium  

T1 Thermal air-conditioning energy@ (generated by the central chilled water plant) serving the spaces in Office 

Tower 

ACAHU-P Electrical energy consumed by the AHUs and ventilation fans (mainly for motors of AHU fans and ventilation 

fans) in Podium  

ACAHU-1 Electrical energy consumed by the AHUs and ventilation fans (mainly for motors of AHU fans and ventilation 

fans) in Office Tower 

LP Electrical energy consumed by the luminaires in Podium 

L1 Electrical energy consumed by the luminaires in Office Tower  

LEP Electrical energy consumed by the lifts & escalators mainly serving Podium 

LE1 Electrical energy consumed by the lifts & escalators mainly serving Office Tower (may have landing in Podium) 

OP Electrical energy consumed by other equipment in Podium 

O1 Electrical energy consumed by other equipment in Office Tower 

@ Electrical power (drawn by the plant) multiplied by the plant’s coefficient of performance gives the thermal power which 

when integrated over a year gives the thermal energy 

26 
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Major Energy Components of Sample Building Complex 

TG – Energy Audit Report 

Podium

Tower 1 Tower 2

Central Chilled 

Water Plant

Meter E3 Meter E4 Meter E5 Meter E6 Meter E7

Tx 3 Tx 4 Tx 5 Tx 6 Tx 7

Switchboard

Meter E1

Tx 1

Meter E2

Tx 2

Cooling 

Tower

AC1

Electrical Energy

Thermal Air-conditioning Energy of Central Chilled Water Plant 

.

.

.

.

.

.

.

.

.

.

.

.

Switchboard Switchboard

T1 T2

ACPACAHU-P LP LEP OP

TP

ACAHU-1

L1

LE1

O1

ACAHU-2

L2

LE2

O2LP-1 LP-2

OP-1
OP-2

Central Chilled 

Water Plant with 
Cooling Tower

 Input to Form EE-EAes – NET Energy Consumption 

Annual 
energy 
consumption 
of past 1st 
12-mth 

Energy 
consumption 
(Econ)  

Energy 
import (Eim) 

Energy 
export  
(Eex)

  

Net energy 
consumption 
(Econ + Eim - Eex) 

a) Total air- 
condition
ing  

ACP + 
ACAHU-P 

AC1 x [TP / 
(T1+T2+TP)] 

ACP x 
[(T1+T2)/ 
(T1+T2+TP)] 

ACP + ACAHU-P  
+  
AC1 x 
[TP/(T1+T2+TP)]  
-  
ACP x [(T1+T2)/ 
(T1+T2+TP)] 
= 

(ACP + AC1) x 
[TP/(T1+T2+TP)] + 
ACAHU-P 

b) Total 
lighting 

LP + LP-1 + 
LP-2 

nil LP-1 + LP-2 LP 

c) Total lift 
& 
escalator 

LEP nil nil LEP 

d) Others 
OP + OP-1 + 
OP-2 

nil OP-1 + OP-2 OP 

TOTAL 
∑ [ a) + b) 

+ c) + d) ] 
∑ [ a) + b) 

+ c) + d) ] 
∑ [ a) + b) 

+ c) + d) ] 
∑ [ a) + b) + c) 

+ d) ] 

27 



28 

 Input to Form EE-EAes (V.1) – 

NET Energy Consumption 

 Remarks in Form EE-EAes (V.1) 

 EUI Internal Floor Area - to include 

commercial units 

 EUI Energy – to include 

consumption on account of 

building owner and exclude 

consumption not on account of 

building owner 

 Measurements at representative 

instants and at appropriate 

intervals 

Other Explanations/Remarks 

TG – Energy Audit Report 

 Form EE-EAes.xls (V.2) forthcoming 

submission of hard copy & CD 
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 Plant side (chiller, pump, PAHU) – building owner 

accountable 

 Terminal side – building owner or units’ responsible 

persons accountable 

 Collaboration of owners/REAs of building blocks 

Other Explanations/Remarks (Cont’d) 

TG – Energy Audit Report 

 Condenser water from sea water pump house – 

pump energy as energy import to consuming building 

 Chilled water from district cooling plant  - cooling 

energy as energy import to a consuming building 

 Template for Additional Information 
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Template for Additional Information 

A/C – chiller/heat pump

EUI = u2/ ACFA

Annual COP = y / u2

ACC
Rated COP 
= b1/a1

WCC
Rated COP 
= b2/a2

A/C – Air-conditioning pump

EUI = u3 / ACFA

Annual COP = y / u3

CHWP
Rated W/l/s = 
e1*1000/c

CWP+SWP
Rated W/l/s = 
(e2+e3)*1000/d

A/C – heat rejection unit

EUI = u4 / ACFA

Annual COP = y / u4

CT Rated COP = h/g

A/C – air-conditioning fans

EUI = u5 / ACFA

Annual COP = y / u5

Rated W/l/s = 
k*1000/m1

Central Mechanical 
Ventilation

EUI = u9/ CLFA

Annual LF = 
u9 / (k’*8760)

Rated W/l/s = 
k’1*1000/m’1

Lift & Escalator

EUI = u7 / IFA

Annual LF = 
u7 / (n*8760)

Rated W/m2 = 
n*1000/IFA

Lighting

EUI = u6 / CFA

Annual LF = 
u6 / (q*8760)

Rated W/m2 = 
q1*1000/p1
q2*1000/p2
….
q6*1000/p6
q*1000/p

Miscellaneous

EUI = u10/ IFA

Central Air-conditioning (A/C)

EUI = u1 / ACFA

Annual COP = y / u1

Rated COP = b / (a + 
e + g + k)

A/C – central chiller plant

EUI = (u2 + u3 + u4) / 
ACFA

Annual COP = y / (u2
+ u3 + u4)

Rated COP = b / (a + 
e + g)

Others

EUI = u8/ IFA

IFA: internal floor area (m2)
ACFA: A/C floor area (m2)
CLFA: carpark & loading floor area (m2)
CFA: common floor area (m2)

COP coefficient of performance
ACC: air-cooled chillers
WCC: water cooled chillers
CHWP: chilled water pumps
CWP: condensing water pumps
SWP: seawater pumps
CT: cooling towers

EUI: Electricity utilization index (kWh/m2/annum)
LF: load factor/utilization factor

Overall Building 
Energy Findings Building

EUI = u / IFA

TG – Energy Audit Report 
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Other Explanations/Remarks (Cont’d) 
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Energy Efficiency Office  

能源效益事務處 

Enquiry  : 3757 6156 

Email  : mbec@emsd.gov.hk 

Address : 3 Kai Shing Street, Kowloon 

Website  : http://www.beeo.emsd.gov.hk/ 

Thank You 


