Building Control (Environmental
Sustainability Measures for
Existing Buildings) (Amendments)
Regulations 2016
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Agenda 2. Minimum

Environmental
1. Expan§ion of Sustame.xbl.llty St.anfiards 3. Periodic
prescribed for Existing Buildings

E Audit
buildings under nergy Audi

Regulations 2016

| intend to change
my chiller(s), what
should | do?

| have complied
with the

regulations, what

happens next?

What are the
buildings covered
under the
Regulations 20167

BC Regs 2016:

Gazetted on 1 Jul 2016
(effective from 2" Jan 2017)
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Background
Singapore’s Pledge in Climate Change Fight

Singapore has
pledged to reduce its
emissions intensity by

36%

Emission intensity: kgCO,e / SSGDP
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Strategies to meet Singapore 2030
Pledge

Today - 31%*
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Prescribed Buildings under Phase |
(effective from 2" Jan 2014)

Area
Building GFA >1 5;000m2 Trigger
Types Point

Commercial Major energy use
change i.e. Install /

Buildings replace Chiller

Phase 1 EB
Legislation
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Prescribed Buildings under Phase |l
(effective from 2" Jan 2017)

Area
Building GFA >5,000m2 Trigger
types Point
Extended to all Major energy use
building t change i.e. Install/
viiding types replace Chiller

Phase 2 EB
Legislation




1. Expansion of prescribed building
in Amended Regulations
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Excluded Building Types

Some mixed-use buildings with All buildings with Type B are
component of Type A are excluded excluded

/ Type B \

e Port services and

Type A

 Data Centres

* Utility buildings facilities
* Religious buildings/ * Airport services and
facilities

places of worship

* Residential buildings
(but not including
services apartments)

Building and Construction » Authority

* Industrial buildings
 Railway premises

-




Type A
+ Data Centres
Utility buildings
Religious buildings/ places of
worship
Residential buildings (but not
including services
apartments)

Type B
Port services and facilities
Airport services and facilities)
Industrial buildings,
Railway premises,

Building and Construction » Authority

o )
Hotel
GFA 2 5,000m2

Prescribed Buildings under Phase I
Single-use Buildings - example

A single-use building
1) not used for Type A or Type B; and

2) total gross floor area of 5,000 m? or more

(X

Type A — Data Centre
GFA 2 5,000m2

e

X

Type B -Industrial
GFA 2 5,000m2




Prescribed Buildings under Phase Il
Clause 3(1)(b): Mixed-use Buildings (1)

A mixed-use building
1) no part is used for Type A or Type B;

2) has only one chiller plant;
3) total gross floor area of 5,000 m? or more

Type A

Data Centres X
Utility buildings
\I/%Vilri;gri‘?:s buildings/ places of GFA> GFA>
Residential buildings (but not 5,000m2 5,000m2

including services s N ) ~N e

apartments)
Retail Podium

foice )

-

S Type A Data centre

~N

Type B
Port services and facilities
Airport services and facilities)
Industrial buildings,
Railway premises,
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Retail Podium




Prescribed Buildings under Phase Il
Clause 3(1)(c): Mixed-use Buildings (2)
* A mixed-use building

1) one part is used for Type A;

2) no part is used for Type B;

3) has only one chiller plant which does not serve Type A part;
4) Total gross floor area of 5,000 m? or more

“ B (T

Type A - Hotel

Type A ) ]
. Data Centres Residential —

Utility buildings
Religious buildings/ places of

worship Office
Residential buildings (but not

including services Total GFA
apartments) > 5,000 m2

:l'ype B s N

Port services and facilities

Airport services and facilities) . .
Industrial buildings, ¢ Retail Podium

Railway premises,
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Prescribed Buildings under Phase Il
Clause 3(1)(d): Mixed-use Buildings (3)
* Part of a mixed-use building

1) no part is used for Type A or Type B use;

2) has at least one chiller plant serving each part;

3) gross floor area of that part is 5,000 m? or more

¢ / Office
GFA 2 5,000m2

:I'ype . Only the part thatis

Data Centres

Utility buildings served by the affected
Religious buildings/ places of Chiller plant has to comply
worship . .
Residential buildings (but not to the legislation. el
including services s ) —
apartments)

Type B 4

ype

Port services and facilities . .
¢ Retail Podium GFA

Airport services and facilities)
Industrial buildings, 2 5,000m2 P - o d

Railway premises,
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Prescribed Buildings under Phase Il
Clause 3(1)(e): Multiple Buildings

Multiple buildings
1) No buildings is used for Type A or Type B;

2) has only one chiller plant
3) Total gross floor area of all the buildings are of 5,000 m2 or more

)
‘ Type A

oo A Vv Y gata Type B-

ype 4 N\ SR TN entre :

« Data Centres Admin/ Central Convention ( office X ) X Industrial factor
Utility buildings Academic Library Centre X
Religious buildings/ places of Block
worship { \ /

Residential buildings (but not
including services

apartments)

Port services and facilities oq) s p
Airport services and facilities) * m

Industrial buildings, \ m;——/ \

Railway premises,
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g START -

(For building
served by
centralised

cooling system)
< 4

Type A
+ Data Centres
Utility buildings
Religious buildings/ places of
worship
Residential buildings (but not
including services
apartments)
Type B
Port services and facilities
Airport services and facilities)
Industrial buildings,
Railway premises,

Building and Construction » Authority

Prescribed Buildings under Phase I

Summary

Type
B?
Type Single-
A? use
' Bldg?

Cooling
Sys
Serves
Jype A?

REGULATED
(if building has 25000 sqm GFA)




Prescribed Buildings under Phase I

a N Case Study
START
(For building Type
served by B?
centralised
@oling system) i

Type Single-

used

= Bldg?
Case Study:
- Mixed Development N N
(Residential & Retail) N
- Chiller served retail Sys
only
- Retail GFA: 6,000m?

| N

REGULATED
Building and Construction Authority (if building has 5000 sqm GFA)




Prescribed Buildings under Phase Il
Trigger point

Air-cooled / water- Ql‘ed chille

=

Air-cooled / water- Ql‘ed chiller
i

Unitary Air-conditionin éll‘ &led / water CQQ’ed chille

- ‘

Z Nk

0“’ w '
e(
Air-cooled / water &C@G&hll%\%% : Unitary Air-conditioning
™ ) -‘y '
Building and Construction » Authority | —




2. Minimum Environmental
Sustainability Standards for
Existing Buildings




| must get BCA
approval before
replacing my

Chiller

Step 1: BO to engage
PE(Mech) before
commencing on chiller
replacement works

Building and Construction » Authority

| must ensure my
building meets
at least GM 50
points

| must ensure my
building met at
least GM 50 points

w l;i-:l:
|
\_/
&
W F
¢ it
Step 2: By PE(Mech) Step 3: BO to start Step 4: By PE(Mech)
« Submit a pre-retrofit retrofitting works within 1 yr » submit OSE report
energy audit and complete within 3 yrs » As-Built Score
« submit Design Score to BCA and obtain
to BCA and obtain approval
approval

* for more information, please download
“Code on Environmental Sustainability Standards for Existi



ol

BCA GREEN MARK

"Assessment Criteria

e 1. Reduce energy and water
1. ENERGY | " bills and material Use

EFFICIENCY

=1

2. Reduce environmental
impact

3. Improve indoor
environmental quality

4. Positive effect on corporate
image, leasing and resale

5. OTHER value of buildings

GREEN FEATURES

Green . . :
Plus
Mark Certified Gold Platinum
Score |0 49 (50 74 | 75 84 | 85 89 90 100
|

Estimated , ) , l ' T 1
Energy Savings 10% to 15%  15% to 25%  25% to 30%

Building and Construction » Authority Legislation requirements



EB Legislation

Criteria Poi Contribution
oints %
Part 1 |Energy Efficiency 89 49%
Part 2 |Water Efficiency 24 13%
Part 3 Sustainable Operation & 39 299
Management
Part 4 Indogr Environmental 18 10%
Quality
Part 5 |Other Green Features 10 6%
Total points 180

Building and Construction » Authority

PRE-REQUISITES

- en s en en e e en e En e e e e e e e e e En e e s e e e -

1. Min 30 pts 3. Air-conditioning
system efficiency

| |

4. Accurate
permanent M&V
2. Min 20 pts  instruments

5. IAQ Audit

o T em em em e e e e e e e e e e e e e e e e e e

*for more information, please d
“Code on Environmental Sus
Measures for Existing Buildi



For buildings using Water-Cooled For buildings using Air Cooled Chilled-

Chilled-Water Plant water Plant or Unitary Air-Conditioner
Building Cooling Load Building Cooling Load
Green Green
(RT) (RT)
S < 500 > 500 Mark <500 > 500
Rating . Rating —
Efficiency (KWRL) Efficiency (kW/RT)
Certified |  0.85 (075 ) Certified 1.1 1.0
N
Example:

Intends to install a water-cooled chiller
Building cooling load is 600RT.

Building and Construction » Authority




GM Points: Pre-requisite
- Air Conditioning System Efficiency

40-50% Energy Savings Achieved by Adopting a
Systems based approach in Retrofitting Existing Chiller Plants

1.6

4 Before ret

M After retrofi
(design)

A After retrofit
(measured)

1.5 * Before retrofit B

1.4 =1.1 kW/RT "

1.3 ry ¥ . . 00 P ”
|':1? M pad e »®
e T ¥ T e o S . rs
L B e e s o o PRPA -

Mandatory - AN o * ° » .,
. 0 . n A
efficiency —§ A A R B *
20.7 A Y& A A A M o ®
standard 2o Tttt Cats g o, e o ST e Sy, = tA, o ugp
- A A
03 After retrofit &
= 0.4 = 0.64 KW/RT
Lo34 T I\ I ]
So.2 | | Y Y
= 0.1 LOffice Bldgs | Retail Bldgs Hotels Mix Devt |
< .
0 L L L L
20 40 60 80 100

0
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~42%
improvement

Note:
Buildi



GM Points: Pre-requisite
- Accurate Permanent M&V instrumentation

+/- 0.05 °C end-to-end Up to 2%

F > ool
Chilled- e ae ow T ooling
@ _ @ D
Condenser- Heat
water side: B\ Rejection
Qj:r‘dcontml (Chillers, Pumps and Cooling

Towers
Building and Construction » Authority




To conduct full IAQ audit

IAQ audit to be performed by an accredited laboratory under
Singapore Accreditation Council

IAQ audit to comply with NEA’s Guidelines for Good Indoor Air
Quality in Office Premises or S5554:2009 Code of Practice for
‘Indoor air quality for air-conditioned buildings’

Building and Construction » Authority



Part 1 - Energy Efficiency

Criteria Energy Efficiency Features Point Score
Part 1-2 System Energy System Efficiency = 0.75 kW/ton 14
Efficiency Permanent M&V instruments and 2

heat balance

VSD control for Air-con plant

Part 1-3 Artificial 30% improvement in Lighting 9
Lighting System
Part 1-4 Ventilation in Efficient MV System in Carparks 2
Carparks
Part 1-6 Ventilation in Natural ventilated staircases, 2
Common Areas Mechanical ventilated toilets
Part 1-7 Lifts and Efficiency Lift system (VVVF/Sleep 1
Escalators Mode)

Total Points in Part 1 31

Building and Construction » Authority



Part 2 to Part 5 Other Green Requirements

Criteria

Green Features

Point Score

Part 2-1 Water Monitoring

Monitor water consumption monthly

Part 2-2 Water Efficiency | Obtain a PUB Water Efficient Building 9

Fittings certification

Part 3-2 Post Occupancy | Post occupancy survey & corrective action 3

Evaluation

Part 3-3 Waste Provision of recycling facilities & 4

Management promotional programme on recycling

Part 4-1 IAQ Conduct IAQ Audit 4

Performance

Part 4-3 Lighting Quality | Lighting level compliance (Lux) 1

Part 4-4 Thermal Comfort | Temperature & RH 1
Total Points in Part 2 to 5 23

Building and Construction »

“Authority




3. Periodic Energy Audit
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Rationale
Mandating Periodic Energy Audit of Chiller Plant

Energy Consumptions in Buildings

w Lighting
® Equipment
m Others

of the cooling

system is critical to ensure that it
continues to operate efficiently

g and Construction » Authority



Rationale
Mandating Periodic Energy Audit of Chiller Plant

Continuous commissioning benefits (illustrative)

100
90 L
Optimization
= o Continuous Commissioning Effect
&
o
o
= 7
= 0

Periodic Audit

«——— Jyears —»

Building
Constructed Time



Periodic Energy Audit

Application Process Flow

6 months to
submit OSE
report to BCA..

Step 1: 3 yrs after
As-Built Approval,

BCA issue OSE notice  registered Energy Auditor

to BO

Building and Construction » Authority

| should do
this in 4.5
months!

| should do
this in 1.5
months!

T 0
1 ‘ ’ W Ry
Step 2: BO engage a Step 3: By PE(Mech)/EA
PE(Mech) or a BCA to conduct an OSE audit

to carry out necessary
actions to ensure chiller
plant meets the minimum
efficiency standard

*for more information on OSE report, please download
“Code on Periodic Energy Audit of Building Cooling Systems”

The next notice
can come 3 yrs
after the previous
notice

Step 4: By PE(Mech)/EA
To submit OSE report
to BCA for approval
and arrange for site
verification




3 Yearly Cycle of Periodic Energy Audit

YEAR
START 3

YEAR

YEAR
6 9

YEAR

12 ... RESTA

F

Building Brg Issues notice for
completes Energy Audit
chiller retrofit

and has obtain
BCA’s AB
approval

v

Building Owner
appoints a

] professional to
carry out Audit

v

PE(Mech)/EA
ensure M&V and
Audit comply to
Code and submit to

*BCA

(f Issues notice
of Approval

o
. [ ]
F\J Y
4
q

\
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@ Building Owner

BCA Issues notice wﬂ Issues notice for
for Energy Energy Audit

¢Audit ¢
@ Building Owner
appoints a

professional to
carry out Audit

v

PE(Mech)/EA
ensure M&V and
Audit comply to
Code and submit to

£3CA
gep Issues notice of
Approval

ppoints a (]
professional to
carry out Audit
S
PE(Mech)/EA ‘Y’
ensure M&V and
Audit comply to
Code and submit

*to BCA

acp Issues notice
of Approval

¥ Encrsy Auat Building
¢ replace/cha
@ Building Owner .
appoints a e Ch'lll.rS Or

[ professional to
carry out Audit

redevelops
site

<4

o PE(Mech)/EA
L2 ensure M&V and
W pydit comply to
‘I Code and submit
to BCA

<4

pon  Issues notice of
Approval



Relevant Links

» Existing building regulations and codes

https://www.bca.gov.sg/EnvSusLegislation/Existing Building
Legislation.html

» BCA Registered Energy Auditor Registry

https://www.bca.gov.sg/EnvSuslLegislation/Registered Energy
~Auditors.html
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https://www.bca.gov.sg/EnvSusLegislation/Existing_Building_Legislation.html
https://www.bca.gov.sg/EnvSusLegislation/Registered_Energy_Auditors.html

Thank you
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