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1) Energy Efficiency

2) Indoor Environmental Quality
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NON-RESIDENTIAL BUILDINGS

Rating Tools Energy | IEQ Sustainable | Materials & Innovation
Effy Site Resources

BREEAM 2008 19% *13% *37% *17% *9%

LEED V2 25% 22% 20% 19% 7%

Green Mark V3 YA 5% 4%

Green Star 20% 19% *33% 4%

Green Building 35% 21% 16% 7%
Index

LEED 2009 35% 15% 26% 10%

* Denotes adjusted or amalgamated figures
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EE1 Minimum EE Performance 1

Create EE awareness and promote the use of MS 15

Establish minimum energy efficiency (EE)
performance to reduce energy consumption in
buildings, thus reducing CO2 emission to the
atmosphere. Meet the following minimum EE
requirements as stipulated in MS 1525:2007:

1. OTTV <50, RTTV <25. Submit calculations
using theBEIT software or other GBI approved
software/s, AND

2. Provision of Energy Management Control syste
where Air-Conditioned area4000 m?2




Building Energy Intensity

BEI = (TBEC - CPEC - DCEC) /
(G FAechuding carpark DCA -
GLA*FVR)*(52/WOH)




BEI = (TBEC - CPEC - DCEC) / (GFAexcluding carpark DCA -
GLA*FVR)*(52/WOH)

Where;

TBEC: Total Building Energy Consumption (kWh/year) for
landlord and tenancy areas.

CPEC : Carpark Energy Consumption (kWh/year) fopagk
area (which is not air-conditioned) and typicaloyvers
artificial lighting, lifts, mechanical ventilatiofans, sump

pumps and plug loads (car washing facilities).
Installations serving the whole building (such gdriaulic
pumps and fire pumps) shall not be included.

DCEC: Data Centre Energy Consumption (kWh/year) for
operation of the Data Centre equipment and for
controlling its indoor environment (air-conditiogin
mechanical ventilation, lighting and plug loads).

GFAexcluding carpark : Gross Floor Area of buildiryglusive
of car park area (m2)




BEI = (TBEC - CPEC - DCEC) / (GFAexcluding carpark
DCA - GLA*FVR)*(52/WQOH)

DCA : Gross area of Data Centre (m2)

GLA : Gross Lettable Area (m2) refers to the totaddtional use
area for commercial purposes such as office, retalil
cafeteria, restaurant, gymnasium and club housdarnke
building but excluding all common areas and service
areas. The sum of GLA, common areas and servies are
should equal the GFA excluding car park.

. Floor Vacancy Rate is the weighted floor vacaratg of
office, retail and other functional spaces of GlAe
FVR (%) of GLA is equal to the non-occupied let&abl
area divided by the GLA.

. Typical weekly operating hours of officaldings in
KL/Malaysia (hrs/wk) = 2,700 hrs/annum

. Weighted Weekly Operating Hours of GLA exclusofe
DCA (hrs/wk)




WOH e.g.:

e A building has GLA of 5400 m2 comprising 5000 m2
office (Including 80 m2 data centre) and 400 m2
retail areas of which the corresponding operating
hours are 55, 168 and 65 hrs/wk respectively.

Then WOH

= [(5000-80)*55 + 400*65] / (5400-80) = 55.75 hrilw




BEIT Software or Other GBI Approved
Software/s

1. For GBI Certified or Silver rating, submission of
BEI calculation may use BEIT Software or other
GBI Approved Software, which use static energy
calculation method

For GBI Gold or Platinum rating, BEI calculation
may need to use dynamic energy simulation,
employing GBI Approved Software such as
ASHRAE Std 140 softwares, etc — which you need
to confirm with the assigned GBI Certifier




EE2 Lighting Zoning

Stipulate good engineering design practice

Provide flexible lighting controls to optimise engrgavings:-

a. All individual or enclosed spaces to be individua
switched; and the size of individually switchecdhhigg
zones shall not exceed 100m? for 90% of the NLAhwit
switching clearly labelled and easily accessible by
building occupants.

1

Provide auto-sensor controlled lighting in comjimon
with daylighting strategy for all perimeter zoneslan
daylit areas, If any

Provide motion sensors or equivalent to complémen
lighting zoning for at least 25% NLA




EE3 Electrical Sub-Metering 1

To facilitate the ability to carry out EE improvents
and trouble shooting.

Monitor energy consumption of key building serviess

well as all tenancy areas:-

Provide sub-metering for all energy uses di0dkVA,;
with separate sub-metering for lighting and segdyat
for power at each floor or tenancy, whichever is
smaller.




EE4 Renewable Energy

Encourage use of renewable energy:-

Where 0.5 % or 5 kWp whichever Is the greater, ef th
total electricity consumption is generated by realee
energy, OR

Where 1.0 % or 10 kWp whichever is the greaterhef t
total electricity consumption is generated by realee
energy, OR

Where 1.5 % or 20 kWp whichever is the greaterhef t
total electricity consumption is generated by realel
energy, OR

Where 2.0 % or 40 kWp whichever is the greaterhef t
total electricity consumption is generated by realel
energy




EE5 Advanced Energy Performance - BEI| 15

Encourage developments to strive for world class EE
standards.

Exceed EE performance better than the baselinemmamito
reduce energy consumption in the building. Achieve
Building Energy Intensity (BEI) 450 kWh/m2.yr as define
under GBI reference (using BEIT Software or oth&il G
approved software/s), OR

BEI <140, OR
BEI <130, OR
BEI <120, OR
BEI <110, OR
BEI <100, OR
BEI <90
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EE6 Enhanced Commissioning

Ensure expensive installations are properly
commissioned to realise their full potential.

Ensure building’s energy related systems are dedignd
Installed to achieve proper commissioning so asabse
their full potential and intent.

Appoint an independent GBI recognised Commissioni
Specialist (CxS) at the onset of the design protess
verify that comprehensive pre-commissioning and
commissioning Is performed for all the building'®ayy
related systems in accordance with ASHRAE
Commissioning Guideline or other GBI approved
equivalent standard/s by:-




Conducting at least one commissioning desigrevevi
during the detail design stage and back-checkawew
comments during the tender documentation stage.

Developing and incorporating commissioning regumients
Into the tender documents.

Developing and implementing a commissioning plan.

Verifying the installation and performance of gystems
to be commissioned.

Reviewing contractor submittals applicable taesys
being commissioned for compliance.

Developing a systems manual that provides future
operating staff the information needed to undedstrd
optimally operate the commissioned systems.

Verifying that the requirements for training ogtang
personnel and building occupants are completed.




EE7 Post Occupancy Commissioning 2

Educate owners to realise the importance and EE
benefits of post commissioning.

Carry out post occupancy commissioning for all reryaareas
after fit-out changes are completed

1. Design engineer shall review all tenancy fit-plans to
ensure original design intent is hot compromisedi @ron
completion of the fit-out works, verify and finertei the
Installations to suit.

Within 12 months of practical completion (or earif
there is at least 50% occupancy), the CxS shalfy carra
full post/re-commissioning of the building's energlated
systems to verify that their performance is susizim
conjunction with the completed tenancy fit-outs.
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EE8 EE Verification %

To make full use of installed EMS and ensure EE
design intents are implemented.

Verify predicted energy use of key building sergiee

1. Use Energy Management System to monitor and

analyse energy consumption including reading of
sub-meters, AND

. Fully commission EMS including Maximum | 2
Demand Limiting programme within 12 month
of practical completion (or earlier if there is at
least 50% occupancy).




EEQ Sustainable Maintenance

Address the 1st Class installation 3rd Class
maintenance mentality.

Ensure the building’s energy related systems efiitmue to
perform as intended beyond the 12 months Defediga&ility
Period:-

1. Atleast 50% of permanent building maintenaneenté be on-
board one (1) to three (3) months before practoaipletion
and to fully participate (to be specified in cortraonditions) in
the Testing & Commissioning of all building eneggrvices.

Provide for a designated building maintenance®fihat is
fully equipped with facilities (including tools and
Instrumentation) and inventory storage.

Provide evidence of documented plan for at |8astar facility
maintenance and preventive maintenance budgetgivel of
staffing and outsourced contracts).
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EQ1 Minimum IAQ Performance

Adopt high IAQ standards and provision.

Establish minimum indoor air quality (IAQ)
performance to enhance indoor air quality in budgl
thus contributing to the comfort and well-being o

occupants:-

Meet the minimum requirements of ventilation ra
In ASHRAE 62.1:2007 or the local building code
whichever Is the more stringent.




EQ2 Environmental Tobacco Control

Discourage smoking.

Minimize exposure of building occupants, indoor
surfaces, and ventilation air distribution systéms
Environmental Tobacco Smoke (ETS):-

Prohibit smoking in the building, AND

_ocate any exterior designated smoking areas af
east 10m away from entries, outdoor air intakesb
operable windows




EQ3 Carbon Dioxide Monitoring & Control

Adopt EE strategies in conjunction with high IAQ
provisions.

Provide response monitoring of carbon dioxide evel
ensure delivery of minimum outside air requirements

Install carbon dioxide (COZ2) monitoring and control
system with at least one (1) CO2 sensor at all main
return points on each floor to facilitate continsou

monitoring and adjustment of outside air ventilatiol
rates to each floor, and ensure independent control
of ventilation rates to maintain CO2 level 000

ppm




EQ4 Indoor Air Pollutants

Encourage use of non toxic products.

Reduce detrimental impact on occupant health fiomlfes that
emit internal air pollutants:-

Use low VOC paint and coating throughout the buddi
Paints and Coatings to comply with requirementsHias in
International labelling schemes recognized by GENID

Use low VOC carpet or flooring throughout the bunfyl
Carpets to comply with requirements specified tenmational
labelling schemes recognized by GBI. Other typd®ofing
to comply with requirements under FloorScore devedbipy
Science Certification System or equivaléitiD

Use low VOC adhesive and sealant or no adhesigealant
used.




EQ4 Indoor Air Pollutantsontd

Use products with no added urea formaldehyde. These
Include:

a) Composite wood and agrifiber products defined as:
particleboard, medium density fioerboard (MDF),
plywood, wheatboard, strawboard, panel substratés ;
door cores, AND

b) Laminating adhesives used to fabricate on-sitestop-
applied composite wood and agrifiber assemblies, Al

c) Insulation foam, AND

d) Draperies




EQ5 Mould Prevention

Prevention of mould growth problems.

Design system/s which reduce the risk of mould ¢ino
and Its associated detrimental impact on occupant
health:-

Where it Is demonstrated that the mechanical alir
conditioned ventilation system will maintain a
positive indoor air pressure relative to the exteri
and can actively control indoor air humidity to e
more than 70% RH without the use of active con
that will consume additional energy.




Ensure that excessive moisture in building is ailer during
the Design, Construction and Operation stages ®y th
consideration and the control of the following:

Rainwater leakage through roof and walls

Infiltration of moist air

Diffusion of moisture through walls, roof antbbrs

Groundwater intrusion into basements and crgacss
through walls and floors

Leaking or burst pipes
Indoor moisture sources
vii) Construction moisture
OR
The building is fully naturally ventilated
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EQ6 Thermal Comfort Control

Encourage provision of close comfort control.

Provide a high level of thermal comfort system
control by individual occupants or by specific
groups in multi-occupant spaces to promote the

productivity, comfort and well-being of building
occupants:-

Design to ASHRAE 55 in conjunction with the
relevant localised parameters as listed in MS 15




EQ6 Thermal Comfort Contr@bntd

Provide individual comfort controls for 50% of the
building occupants to enable adjustments to sdividual
task needs and preferences.

AND

Provide comfort system controls for all shared mult
occupant spaces to enable adjustments to suit greeqs
and preferences.

Conditions for thermal comfort include the primdagtors
of air temperature, radiant temperature, air speeu
humidity. Comfort system control for this purposeefined
as the provision of control over at least one @fseh
primary factors in the occupants’ local environment.




EQ7 Air Change Effectiveness

Recognise innovative air side strategies.

Provide effective delivery of clean air throughuedd
mixing with indoor pollutants in order to promote a
healthy indoor environment. Demonstrate that the £
Change Effectiveness (ACE) meets the following
criteria for at least 90% of the NLA:

Al

The ventilation systems are designed to achieve ar
ACE of 0.95 when measured in accordance with
ASHRAE 129-1997. Measuring air change
effectiveness where ACE is to be measured in the
breathing zone (nominally 1.0 m from finished floor

level)
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EQ8 Daylighting

Promote Daylighting

Provide good levels of daylighting for building
occupants:-

Demonstrate that 30% of the NLA has a daylight
factor in the range of 1.0 — 3.5% as measured at t
working plane, 800mm from floor level, OR

Demonstrate that 50% of the NLA has a daylight
factor in the range of 1.0 — 3.5% as measured at t
working plane, 800mm from floor level




EQ9 Daylight Glare Control

Prevent daylighting from being made redundant.

Reduce discomfort of glare from natural light. Wénbtinds or
screens are fitted on all glazing and atrium aase lbuilding,
Incorporate provisions to meet the following crger

a) Eliminate glare from all direct sun penetratiowl &eep
horizontal workspace lux level below 2000;

Eliminate glare from diffuse sky radiation foroopant
workspace at viewing angles of°lte 60° from the horizontal

at eye level (typically 1.2m from floor level)

Control with an automatic monitoring system @mum and
windows with incident direct sun light only - not@able for
fixed blinds/screens); AND

Equip with a manual override function accessiijle@ccupants
(not applicable for fixed blinds/screens)




EQ10 Electric Lighting Levels

Discourage over provision of artificial lighting.

Baseline building office lighting not to be over
designed:-

Demonstrate that office lighting design maintains
luminance level of no more than specified In

MS1525:2007 for 90% of NLA as measured at the
working plane (800mm above the floor level).




EQ11 High Frequency Ballasts

Encourage high IEQ fixtures.

Increase workplace amenity by avoiding low freqqedc
flicker that may be associated with fluorescentttiigg:-

Install high frequency ballasts in fluorescent 1
luminaires over a minimum of 90% of NLA.




EQ12 External Views

Encourage external views as part of IEQ.

Reduce eyestrain for building occupants by allowory
distance views and provision of visual connectmthe
outdoor.

Demonstrate that 60% of the NLA has a direct IineL 1
of sight through vision glazing at a height of 1.2m
from floor level.

Demonstrate that 75% of the NLA has a direct line 2
of sight through vision glazing at a height of 1.2m
from floor level.




EQ13 Internal Noise Levels

Control excessive internal noise level to assuld&Q.

Maintain internal noise levels at an appropriatele
Demonstrate that 90% of the NLA do not exceed the
following ambient internal noise levels:-

Within the entire baseline building general offispace
noise from the building services does not exceed
40dBAeq.

OR

Within the baseline building office space, the sbievel
does not exceed 45dBAeq for open plan and not exce
40dBAeq for closed offices
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EQ14 IAQ Before & During Occupancy

Ensure achievement of high sustainable |AQ.

Reduce indoor air quality problems resulting frdra t
construction process in order to help sustain gdmafort

and well-being of building occupants. Develop and
Implement an Indoor Air Quality (IAQ) ManagemenaPR
for the Pre-Occupancy phase as follows:-




EQ14 IAQ Before & During Occupangyntd

1. Perform a building flush out by supplying outdaarto
provide not less than 10 airchanges/hour for &t 8@ minutes
operation before occupancy and continuous minimukCH
during the initial 14 days occupancy of the congadbuilding OR

2. Iflow VOC materials and low formaldehyde compesi
wood are used, then building flush out can be peréal by
supplying outdoor air to provide not less than t&henges/hour
for at least 15 minutes operation or not less thamwchanges/hou
for at least 30 minutes operation and continuouSHAuring the
Initial 7 days occupancy of the completed buildidg

3. Within 12 months of occupancy, conduct IAQ testin
demonstrate maximum concentrations for pollutarésat
exceeded according to the Indoor Air Quality CotidMalaysia.




EQ14 IAQ Before & During Occupangyntd

During Occupancy Stage:

Where a permanent air flushing system of at le@st

alrchanges/hour operation is installed for userdyri
occupancy stage




EQ15 Post Occupancy Comfort Survey 2

Ensure occupants truly benefit from the desigmitste

Provide for the assessment of comfort of the bugdi
occupants:-

Conduct a post-occupancy comfort survey of building
occupants within 12 months after occupancy/building
completion. This survey should collect anonymous
responses about thermal comfort, visual comfort and
acoustic comfort in a building. It should include a
assessment of overall satisfaction with thermal, i
and acoustic performance and identification ofrirad¥
related, visual-related and acoustic-related prable

AND




EQ15 Post Occupancy Comfort Surusmtd

Develop a plan for corrective action if the survesgults
Indicate that more than 20% of occupants are asieat
with the overall comfort in the building. This plahould
Include measurement of relevant environmental s

In problem areas.

The relevant environmental variables include 1)
Temperature, relative humidity, air speed and mean
radiant temperature, 2) Lighting level and glareplem,
3) Background noise level, 4) Odour problem, CO2lley
VOCs, and particulate concentration
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SM1 Site Selection 1

During site selection process, give preferencetés shat
are not environmentally sensitive; and if unavoldab
locate the building in a suitable location and véth
minimal footprint so as to minimize disruption of
environmentally sensitive areas.

Do not develop building, hardscape, road or parlaimﬁ
on a site or part of a site that meet any one®f th
following criteria:-




SM1 Site SelectioBontd

a) Prime farmland as defined by the Structure Plan
of the area or the National Physical Plan

b) Forest reserve or State Environmental Protection
Zones that is specifically identified as habitat fo
any species found on the endangered lists

Within 30 m of any wetlands as defined by the
Structure Plan of the area OR within setback

distances from wetlands prescribed In state or
local regulations, as defined by local or state rul
or law, whichever is more stringent




SM1 Site SelectioBontd

d) Previously undeveloped land that is within 30fm o
Mean High Water Spring (MHWS) sea level which
supports or could support wildlife or recreationsg,
or statutory requirements whichever is the more
stringent.

Previously undeveloped land that is within 20fm o
lake, river, stream and tributary which support or
could support wildlife or recreational use.

Land which prior to acquisition for the projecas/
public parkland, unless land of equal or greatéuevs
as parkland is provided.




SM2 Brownfield Redevelopment 1

Developer to decontaminate a site, where the e w
contaminated at the time of purchase, and the dpeel
has undertaken full remedial steps to decontamihate
site prior to construction. This helps channel
development to brownfield sites and thus reducespires
on opening up new greenfield sites.

Reduce pressure on undeveloped land by
rehabilitating damaged sites where development
complicated by environmental contamination,
thereby reducing pressure on undeveloped land.
would typically involve old rubbish tips, former
mining land, old factory sites, etc.




SM3 Development Density & Community
Connectivity

Channel development to urban area with existing
Infrastructure, protect greenfield and preservetaali
and natural resources:-

A) DEVELOPMENT DENSITY

Construct a new building or renovate an existir
building on a previously developed site AND In
community with a minimum density of 20,300 r
per hectare net (87,000 ft2 per acre net)




SM3 Development Density & Community
Connectivitycontd

B) COMMUNITY CONNECTIVITY

Construct a new building or renovate an existingdimg on a

previously developed site AND within 1 km of a aetial zone or
neighbourhood with an average density of 25 unitdhpetare net (10 1
units per acre net) AND within 1 km of at leastB#@kic Services AND
with pedestrian access between the building andehaces.

Basic Services include, but are not limited to:

1) Bank; 2) Place of Worship; 3) Convenience / @rgc4) Day Care; 5)
Police Station; 6) Fire Station; 7) Beauty; 8) Hardre; 9) Laundry; 10)
Library; 11) Medical / Dental; 12) Senior Care Féty; 13) Park; 14)
Pharmacy; 15) Post Office; 16) Restaurant; 17) S¢hbd8) Supermarket;
19) Theatre; 20) Community Centre; 21) Fitness @ent

Proximity is determined by drawing a 1 km radiusward the main building
entrance on a site map and counting the serviagsdavithin that radius.




SM4 Environment Management

Encourage protection or restoration of the halmt&onservation
and Open Space. One useful strategy is to caraflabe buildings
to ensure minimum disruption to the existing ectays by
minimizing the building footprint. Another is togtre the site area
with native or adaptive vegetation; or by incregdime total area
for planting by introducing planting on the roof.

A) Conserve existing natural area and restore dathagea to
provide habitat and promote biodiversity & B) Maxae Open
Space by providing a high ratio of open space t@ldpment
footprint to promote biodiversity:-




A) Conservation:-

On previously developed or graded site, restoq@atect a
minimum of 50% of the site area (excluding the dhard
footprint) with native or adaptive vegetation. Natior adaptive
plants are plants indigenous to a locality or galts of native
plants that are adapted to the local climate aadat considered
Invasive species or noxious weeds. Applicable tidandscaping
on rooftops and roof gardens so long as the plarts the
definition of native or adaptive vegetation. OR

On greenfield sites, limit all site disturbance tibhm 12 m
beyond the building perimeter; 3 m beyond surfaatkway,
patio, surface parking and utilities less than 800 in diameter;
4.5 m beyond primary roadway curb and main uthitsginch
trench; and 7.5 m beyond constructed area with @aibhe surface
(such as pervious paving area, storm water detefdwlity and
playing field) that require additional staging ame@rder to limit
compaction in the constructed area.




SM4 Environment Managemetitd

Greenfield sites are those that are not previously
developed or graded and remain in a natural state.
Previously developed sites are those that prewousl|
contained building, roadway, parking lot, or weradagd

or altered by direct human activity.




B) Open Space:-

Reduce by 25%, the development footprint (defired a
the total area of the building footprint, hardscagmeess
road and parking) and/or provide vegetated opeoespa
within the project boundary to exceed the localizgQis
open space requirement for the site by 25%. OR

For areas with no local zoning requirement (e.g.,
university campus, military bases), provide vegpsiat
open space adjacent to the building whose areguil ¢o
that of the building footprint. OR

Where a zoning ordinance exists, but there is no
requirement for open space (zero), provide vegetate
open space equal to 20% of the project’s site area.
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SM5 Earthworks, Pollution Control

Construction sites are usually responsible for
significant environmental pollution. Encourage
Introduction and implemention of a policy to achieve
ALL 3 objectives of control soil erosion,

sedimentation and surface run-off, and air polhutio




SM5 Earthworks, Pollution Contrednt'd 1

Reduce pollution from construction activities byhtrolling soll erosion,
waterway sedimentation and airborne dust generation

Create and implement an Erosion and Sedimentatoorir@l (ESC)
Plan for all construction activities associatedwtite project. The
ESC Plan shall conform to the erosion and sedinienta
requirements of the approved Earthworks Plans Ot¢alLerosion
and sedimentation control standards and codeshevet is the
more stringent.

The plan shall describe the measures implementaddomplish the
following objectives:

a) Prevent loss of soil during construction by stevater runoff
and/or wind erosion, including protecting topsaildtockpiling
for reuse.

b) Prevent sedimentation of storm sewer or receistngam.

c) Prevent polluting the air with dust and parti¢celmatter.




SM6 QLASSIC Construction

Reward for achieving minimum score of 70% using
QLASSIC Assessment System.

Achieve quality of workmanship in construction
WOrKS:-

Subscribe to independent method to assess and
evaluate quality of workmanship of building project
based on CIDB’s CIS 7: Quality Assessment Sy tém
for Building Construction Work (QLASSIC). Mus
achieve a minimum score of 70 %
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