BRIDEX RUDOLF

Time schedule Programs
1330 hour Registration
1400 hour Go Green Presentation
1500 hour Question & Answer
1515 hour Green Building Presentation
by NLB
1530 hour Building Tour
1600 hour Refreshment
1700 hour Lucky Draw
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Green Building plan - Green Mark Scheme
For public building For private building

for
new & existing private building
to be
Green Mark certified

All new public buildings

&

those under retrofitting
above 5000 sgm to be

Green Mark certified

$20 million cash incentive for
Green Mark Gold rating or higher

Eligible for new building,
retrofitting works with GFA>2000sgm
or
Public private partnership projects

Launch by BCA, Jan 2005 to rate building for environment impact & performance

reference www.bca.gov.sg
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Green Building plan - Green Mark Award rating '

Green Mark New Building Existing
Rating Residential Non- Building
residential
Green Mark 90 and above 85 and above

Platinum

Green Mark Gold 85 to <90 80 to <85

plus

Green Mark Gold 75 to < &5 70 to <80

Green Mark 50to <75 55 to <70
Certified

reference www.bca.gov.sg
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Green Building plan — Assessment criteria

New Building Existing
Criteria Non-residential Residential Building
- Building Envelope — ETTV Building Envelope — RETV
(envelope thermal transfer (Residential envelope thermal
value) transmittance value)
1. Mandatory - Roof - RTTV
Requirement (roof thermal transfer value) NIL

- Roof — U value (thermal transmittance)
- Air conditioning system
- Air tightness & leakage
- Artificial lighting
-Ventilation

-M7 Electrical Sub-metering

Provision of sub-meter ...
- Luminance Level

reference www.bca.gov.sg
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Green Building plan — Assessment criteria

New Building Existing
Criteria Non-residential Residential Building
Part 1 Energy efficiency
Part 1 Energy efficiency - Continual
Renewable/Clean energy improvement for
_ energy efficiency
Part 2 Water efficiency _Flectrical Sub-
2. Elective Provision of sub-meter to BMS (non- metering
Requirement residential only)

. . Part 2 Water efficiency
Part 3 Environmental Protection Part 3 Building

Part 4 Indoor Environmental Quality

Management &
Part 5 Other Green features

operation
Part 4 Indoor
environmental quality &
environmental
protection
Part 5 Innovation

reference www.bca.gov.sg




BRIDEX RUDOLF
Green Building plan — Assessment criteria

New Building Existing
Criteria Non-residential Residential Building
- Building Envelope — Building Envelope — RETV
ETTV (Residential envelope
(envelope thermal transfer | thermal transmittance value)
value)
1. - Roof — RTTV
Mandatory (roof thermal transfer NIL
Requirement value)

- Roof — U value (thermal transmittance)
- Air conditioning system
- Air tightness & leakage
- Artificial lighting

-Ventilation

-M7 Electrical Sub-metering

Provision of sub-meter ...
- Luminance Level

reference www.bca.gov.sg
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Green Building plan — Assessment criteria

New Building Existing
Criteria Non-residential Residential Building
Part 1 Energy efficiency
Part 1 Energy efficiency - Continual
Renewable/Clean energy improvement for
energy efficiency
a ) W ator ofFfinioney .
. - bardaiemabicians -Electrical Sub-
2. Elective Provision of sub-meter to BMS (non- metering
Requirement residential only)

: : Part 2 Water etticiency
Part 3 Environmental Protection Part 3 Building

Part 4 Indoor Environmental Quality

Management &
Part 5 Other Green features

operation
Part 4 Indoor
environmental quality &
environmental
protection
Part 5 Innovation

reference www.bca.gov.sg
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Green Building plan requirement

Area to apply

New Building

Non-residential

Ailr-con Non-Air-con

Residential

Existing
Building

Electrical sub-metering

Provision of

to monitor energy consumption of
services &

Continual improvement
for energy efficiency

monitoring of
building
services

Water Efficiency

Sub-water meters

Energy saving
- platinum
- gold plus

30% saving
25% saving

reference www.bca.gov.sg
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Green Building plan requirement

New Building
Area t I Non-residential ]B;IX?ls(til.ng
rea to apply : . . ' uilding
Air-con Non-Air-con Residential
Electrical sub-metering Provision of to monitor energy consumption of
services &

reference www.bca.gov.sg
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Hardware architecture
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Sub-metering requirement — Hardware infrastructure
RS485 architecture

Repeater RS485/RS232

< <1500 m > / Interface

RS 485 RS 485
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Sub-metering requirement — Hardware infrastructure
Ethernet architecture

<1500 m

>

RS 485

RJ45

RS485/Ethernet
Interface
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Sub-metering requirement — Hardware infrastructure
Modem architecture _A modem

<1500 m
< >

RS 485

)
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Sub-metering requirement — Hardware infrastructure
Wireless architecture

<1500 m o .
< » RSA485/WiFi WiFi

Interface Access point

RS 485
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Green Building plan requirement

New Building
o | Non-residential ]B?Xfls(til.ng
reatoa : : uildin
PPy Air-con Non-Air-con Residential °
Continual improvement
for energy efficiency monitoring of
building
services

reference www.bca.gov.sg
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Software demonstration
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|

o o Network structure

E| Jﬁ + Common Area
3 ----- ql + location 001
E| Jﬁ + Chiller & AHU
ql + lozation EIEI2

E| Jg + Tenant #0808
----- ql + location 003

Diriz in communication made
Dz communication error

Dririz out of order
|| e 52 penadocen ol muacta




] BRIDEX RUDOLF

Q:EJ General meters reading = | =] 3]
Refresh | |
Name Ea + (kWh) Ea - (k¥¥h) Er + (kvarh) Er (kwvarh) Es (kYAh)
Total Consumption 1,014 ' 0 9,637 0 19,096
+ Common Area 0 o o 0 4]
+ location 001 0 0 0 0 0
+ Chiller & AHLU 0 o] o] 0 0
+ location 002 0 0 0 a 0
+ Comrmon Area 148 0 b 412 0 10,721
+ |ocation 003 148 0 5412 a 10,721
+ Tenant #08-05 266 i 4225 0 8.375
+ |ocation 008 866 0 4,225 a 8,375
4 2
performed on 24/9/2008 between 4:02:41 P and 4:03:43 Ph
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Type of report
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Type of Report

General meters reading
performed on 912312008 between 12:1340 PM and 12:13:43 PM

Name Ea + (kiVh) Ea - (KWh) Er+ (kvarh) Er (kvarh) ES (kVAN)
Total Consumption 1146~ KWh kWh - %% ke 0 kvah 19243 kVAN
Chiller & ARU 0 kiVh kiWh 0 fvam kah 0 KVAh
+ location 002 0 kiVh kah 0 KVAh

Common Area 0 kWh kWh 0 kva

0

0

0

( h 0 kVAh

+location 002 ( kih ( kih ( kvarh

0

0

0

0

r r
r r
kiWh ( kvarh [
r r

r kah 0 kVAn
- Data Centre 21 kWh kWh 5448 kvar r
+[ocation 003 21 KW kWh 5448 kvar r
r
r

kWh - 4246 kvarh
kWh - 4246 kvarh

h 10613 KVAh
h 10813 KVAh
h 830 KVAh
kah 8430 kVAR

Tenant #08-08 915 kWh
+{ocation 008 915 kWh

CO O O OO O oo o
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Type of reports

General measurements and alarms reading
performed on 9/23/2008 between 12:22:29 PM and 12:22:30 PM

Name 11 (A) 12(A) 13(A) IN(A) V1(V) V2(V) V3(V) U12(V) U23 (V) U31 (V) P (kW) Q (kvar) S (kVA) PF F (Hz) Alarm
location 003 64.6 64.6 64.6 194 234.01 234 234.04 0 0 0 27.78 1207 3029 0917L 50.06THD
location 008 38.82 38.82 38.82 116.58 234.6 234.5 234.51 0 0 0 1677 726 1827 0.917L 50.06

View the event log of measurements
Printed : Tuesday, September 23, 2008

Device : Selection  beginning on End :
location 003 9/23/2008 11 9/23/2008 12:21:11 PM
Date / Time THD 11 (%) THD 12 (%) THD I3 (%) THD IN (%) THD U12 (%) THD U23 (%) THD U31 (%) THD V1 (%) THD V2 (%) THD V3 (%)
9/23/2008 12:20:28 PM 1104 110.5 110.6 1104 0 0 0 1 1 1
9/23/2008 12:19:28 PM 112 111.7 111.8 111.8 0 0 0 1.1 1.1 1.1
Allocated energies
Printed : Tuesday, September 23, 2008
beginning on : End:
9/22/2008 9/23/2008
Device Periode 1 : Ea+ Total Sa+ Periode 1: Er+ Total Sr+
location 002 0 0 0 0
location 008 2 2 0 0
location 003 4 4 0 0
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Green Building plan requirement

New Building
o | Non-residential Ex?ls(t;.ng
reato a : : uildin
PPy Air-con Non-Air-con Residential .
Water Efficiency Sub-water meters

reference www.bca.gov.sg
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Water meter link to BMS

Concentrating water meters to BMS

OUT 1
120 mA ¢ |

13 j
IN 1

14

Taking pulse output from water meter
Concentrate via R-DPA96A to BMS
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Green Building plan — Assessment criteria

New Building Existing
Criteria Non-residential Residential Building
- Building Envelope — ETTV Building Envelope — RETV
(envelope thermal transfer (Residential envelope thermal
value) transmittance value)
1. Mandatory - Roof - RTTV
Requirement (roof thermal transfer value) NIL

- Roof — U value (thermal transmittance)
- Air conditioning system
- Air tightness & leakage
- Artificial lighting
-Ventilation

-M7 Electrical Sub-metering

Provision of sub-meter ...
- Luminance Level

reference www.bca.gov.sg
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Green Building plan — Assessment criteria

New Building Existing
Criteria Non-residential Residential Building
Part 1 Energy efficiency
Part 1 Energy efficiency - Continual
Renewable/Clean energy improvement for
_ energy efficiency
Part 2 Water efficiency _Flectrical Sub-
2. Elective Provision of sub-meter to BMS (non- metering
Requirement residential only)

. . Part 2 Water efficiency
Part 3 Environmental Protection Part 3 Building

Part 4 Indoor Environmental Quality

Management &
Part 5 Other Green features

operation
Part 4 Indoor
environmental quality &
environmental
protection
Part 5 Innovation

reference www.bca.gov.sg
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Thank You

For further information, please contact,

Bridex Singapore Pte Ltd
No 15, Senoko Avenue
Singapore 758305
Tel : +65 67560833 Fax : +65 67562007
http:\\www.bridex.com.sg
Email : sales@bridex.com.sg
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Enhanced Green Mark Incentive

Green Mark Green Mark Incentive Green Mark Incentive
rating (developers/building owners (architects & M&E engineers) |Minimum energy
Rate Cap Rate Cap Improvement
(per 1000m? (per 1000m?
Gold $3,000 for new | $300,000 or 0.2% of | $500 each | $50,000 each
GFA & $1,200 (construction /retrofitting
for existing GRA| cost, which ever is
lower
Gold™ $5,000 for new |$2,500,000 or 0.33% of| $800 each | $80,000 each 25%
GFA & $2,000 [construction /retrofitting
for existing GRA| cost, which ever is
lower
Platinium $6,000 for new | $3,000,000 or 0.4% of | $1,000 each | $100,000 each 30%
GFA & $2,400 [construction /retrofitting
for existing GRA| cost, which ever is
lower
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Energy Modelling
. For non-residential building air-conditioned buildings achieving Goldr™s and
Platinum.
. To demonstrate energy saving of 25% and 30% respectively over its reference

model using energy modelling framework set out by BCA

. Energy modelling methodology requires
a. Comparison of data between proposed & reference model on
building design, material use, internal load & HVAC equipment;
b. Comparison of energy consumption between proposed &
reference model 1 year period

c. Energy efficiency index for both proposed & reference model
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Meter specification
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v Accuracy : : 0.2% land U
0.5S active energy IEC62053-22

2 reactive energy IEC62053-23
v'Current inputs : insulated for 1 and 5A / secondary up to 10 kA
v Voltage inputs : LV : Direct: up to 700 V AC 50/ 60 Hz
HV : Primary : 400 kV
Secondary : 60, 100, 110, 120,173 and 190 V

v" Auxiliary supply : 110 to 440 +/-10% V AC 50/60 Hz
120 to 350 +/- 20% V DC
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Digital Power Analyzer — R-DPA96GA
» Energy management

>  Multi-measure
»  Communication
»  Monitoring

» Harmonics

»  Control/Command

> Quality of voltage



