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First 8 Months Schedule & Responsibilities (Updates)
First Year
(2005 ) CTBP-NUS PTM IEN INVIE (Advisory)
Feb 1.1

Mar 1.1 1.2 1.2

April 1.2 1.2

May 1.3_2.1 1.3_2.1_3.1 1.2 1.2_1.3_2.1_3.1

Jun 1.3_2.1 1.3_2.1_3.1 1.3_2.1_2.2_3.1

July 1.3_1.4_2.1_2.2_
3.2

1.3_1.5_3.1 1.5 1.3_1.4_1.5_2.1_
2.2_2.3_3.1_3.2

Aug 1.3_2.2_3.2 1.3_1.5_2.2_3.1 1.5 1.3_1.5_1.7_2.1_
2.2_2.3_3.1_3.2

Sept 2.2_2.3_3.2 2.2 2.3 2.2_2.3_3.2
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Tasks/Sub-Tasks
Task 1:  Investigation to identify and develop a suitable base model 
for energy performance of commercial building (Main Action)

Sub-Task
1.1  Project inception meeting (CTBP)

1.2  Review energy simulation methods commonly used in the region (IEN)

1.3  Field data collection (6 in Singapore and 6 in Malaysia) (CTBP,PTM)

1.4  Workshops among members (CTBP)
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Task 1: Sub-Task

1.5  Verify performance of simulation methods using actual measured data    
(PTM, IEN)

1.6  Development of a base model for building energy simulation (CTBP)

1.7  Group meeting and study tour to key centers in Europe (INIVE-EEIG)

1.8  Develop measurement and verification protocol (M&VP) (CTBP,IEN)

1.9  Preparation of report (CTBP, IEN)

Tasks/Sub-Tasks
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Task 1 (Updates)
Sub-Task No Update Remarks

1.1
CTBP

Completed

Completed

On-going
Target: 4/2006
In preparation

On-going
Target: 4/2006
On-Going
Target :11/2005

1.2
IEN

Review Report will be presented at 2nd meeting 

1.3
CTBP/IEN

1.CTBP in process of collecting 4 buildings data
2. PTM has not provide info on any building data

Inception Meeting held on  30-31 Mar 2005 in Athens, 
Greece

1.4
CTBP

22-23 September 2005, Belgium

1.5
PTM/IEN

Progress report will be presented at 2nd meeting 

1.7
INIVE-EEIG

To provide more information at 2nd meeting
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List of Simulation Methods Investigated 

Methods Description Output Remarks

Statistical
Regression 
Models

Linear , Multiple 
Regression 

1Easy to establish 
2.Most commonly used
3.Carried out modelling 
on 6 buildings

Fair accuracy

Computational 
Simulation 

Neural Network, 
Support Vector 
Machines (SVM)

Design Builder 
(EnergyPlus)
eQuest (DOE-2.0) 
Visual DOE 4.0  

1.High accuracy
2.Complex to use

1.High accuracy
2.Easy to use
3.Detailed description

For practical reason, 
SVM too complicated
without user interface

1.Time 
consuming. Large
building information 
(2 Weeks)
2.Need large pool of 
data.



EC-ASEAN Energy Facility (EAEF) Commencement Meeting

Building Annual Energy Use 
(kWh/m2/month) MAE (%) CV 

VAR(Model) 
(kWh/m2/mo

nth) 

90%PI
(%) 

 Measured Modeled 
    

A 20.26 20.59 1.64 3.80 1.35 10.06
B 32.87 32.09 2.42 2.78 2.60 2.9 
C 28.59 24.22 15.33 3.49 29.79 48.15
D 25.55 25.76 0.8 3.76 2.05 2.59 
E 18.81 18.34 2.5 3.32 2.83 3.04 

 For example: the final predicted result of building A are expressed
as 20.59±√1.35, within 20.59±10.06 prediction inerval

Results of Simple Linear Regression ( SR )
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Baseline 
Year

Prediction
Year

MAE(%) CV(%) VAR PI

SR MLR SR

4.15

5.72

3.96

6.73

3.72

5.90

H 30.31 28.63 30.35 5.53 0.14 8.26 3.97 8.9

2.05

2.05

9.7113.44

SR MLR

7.11 5.18

11.3712.63

SR MLR SR MLR MLR

G 23.52 24.11 24.14 2.51 2.63

3.49

3.30

I 22.86 23.66 23.66 7.44

Improvements 97% 52% 77% 35%

Results of Multiple Linear Regression ( MLR )
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Building
Ref. No.

Actual  Value
(kWh/month/ m2) Predicted 

value CV (%) MAE (%)

K 10.55 10.39 9.67 -1.5
L 11.05 11.12 15.5 0.64
M 9.54 10.23 15.12 7.33
N 12.59 11.82 14.17 -6.2

Results of Neural Network Modelling ( NN )
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Building
Ref. No.

Actual  Value
(kWh/month/ m2) Predicted 

value CV (%) MAE (%)

K 10.55 10.26 2.69 -2.72
L 11.05 11.43 2.39 3.44
M 9.54 9.61 1.28 0.68
N 12.59 12.35 0.99 -1.89

<3% <4%

Results of Support Vector Machines ( SVM )
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Task 2:  Develop energy services project documentation

2.1  Review existing standard forms of contract (CTBP)

2.2 Develop standard forms of contract for energy retrofit projects (CTBP)

2.3 Development of tender document and specification (CTBP)

2.4 Document project procurement and procedures and evaluation (CTBP)

2.5 Seminar workshop to disseminate findings and seek feedback from 
industry (CTBP)

Tasks/Sub-Tasks



EC-ASEAN Energy Facility (EAEF) Commencement Meeting

Task 2 (Updates)
Sub-
Task No Updates Remarks

2.1
CTBP

Brought-backward
Actual Target : 7/2005
Revised Target : 11/2005

Funding arrangement to be finalised

2.2
CTBP

On-going
Target : 10/2005

Funding arrangement to be finalised

2.3
CTBP

On-going
Target : 4/2005

Funding arrangement to be finalised
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Task 3:  Review local financing practices and options and develop 
document templates for project financing and the computation of 
returns and benefits

Sub-Task

3.1 Review European and ASEAN experiences in performance
contracting (PTM)

3.2  Investigate local and regional financing options  for energy
performance (CTBP)

3.3  Prepare documentary requirements of each financing option (CTBP)

Tasks/Sub-Tasks
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Task 3 (Updates)

Sub-Task 
No

Updates Remarks

3.1 Completed (1st Part) 1. 1st review report will be presented at 2nd meeting
2. 2nd Part to start: 2/2005 and finish 4/2005

3.2 On-going
Target: 10/2005
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Review of Singapore’s Experience in Performance Contracting 

Description Remarks

Ministry of Finance (MOF)
National Environment Agency 
(NEA)

•Pilot Energy Saving Project 
for Public Sector Facilities
•Involve 8 Public Sector 
Agencies 
2 Types of Model:
1.Shared Savings model
2.Guaranteed Savings model

First government initiative to 
encourage the use of 
performance contracting for 
energy retrofitting projects
Lunched on 7 April 2005

ESCOs Review through application 
submitted for ESCO 
Accreditation Scheme 
(Auditing Services) 

On-going and gathering 
feedback from ESCOs 
through survey.
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Information Centre 

1. Seminar and Workshops
Seminar on Energy Management Best Practices & Technologies 
Organized jointly by Singapore Association for Environmental Occupational 
Health and Safety Companies (SAFEco) and ESU/NUS University of Singapore , 
7 April 2005, Hotel Le Meridien, Singapore.

2.  Website 
Launched on 7 April 2005  . We address : www.esu.com.sg

http://www.esu.com.sg/


EC-ASEAN Energy Facility (EAEF) Commencement Meeting

Information Centre – Seminar Info (Pg 1)
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Information Centre – Seminar Info (Pg 2)
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Information Centre – Website
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Next 6 Months Schedule & Responsibilities
First Year
(2005 ) CTBP-NUS PTM IEN INVIE (Advisory)

Oct 1.3_2.2_2.3_3.2_3.3 1.3_1.5_2.2_3.1 1.5_2.3_3.3 1.3_1.5_2.2_2.3_3.1
_3.2_3.3

Nov 1.3_1.6_2.3_3.3 1.3_1.5 1.5_2.3-3.3 1.3_1.5_2.3_3.3

Dec 1.3_1.6_1.8_2.3_2.4
_3.3

1.3 1.7_2.3_2.4-3.3 1.3_1.8_2.3_3.3

Second Year
(2006)

Jan 1.3_1.4_1.6_1.8_1.9
_2.3_2.4_2.5_3.3

1.3_1.5_2.5 1.5_1.8_1.9_2.3_2.4
_3.3

1.5_1.8_1.9_2.3_3.3

Feb 1.3_1.8_1.9_2.3_2.4
_3.3_4.1

1.3_1.5_3.1 1.5_1.8_1.9_2.3_2.4
_3.3

1.3_1.5_1.8_1.9_2.3
_3.1_3.3

Mar 1.3_1.8_1.9_2.3_2.4
_3.3_4.1

1.3_1.5_3.1 1.5_1.8_1.9_2.3_2.4
_3.3

1.3_1.5_1.8_1.9_2.3
_3.3
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Thank You
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