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ANNEX A 
 

 
Energy Efficiency Technology Centre 

 
 
Background 
 
1 Small and medium-sized enterprises (SMEs) typically lack the capabilities and resources to 
identify and implement energy efficiency (EE) improvement measures. Hence, there is a need for 
more support for SMEs to improve their EE, to help them reduce energy costs and become more 
competitive. 
 
2 The National Environment Agency (NEA) is collaborating with the Singapore Institute of 
Technology (SIT) to set up an Energy Efficiency Technology Centre (EETC). The EETC will 
provide EE services to SMEs, and also serve as an EE capability development centre. The EETC 
is aimed at achieving the following three outcomes, which would address both short and long-term 
capability building needs in the local EE ecosystem: 
 

(i) Catalyse EE improvements at SMEs through the provision of energy consultancy 
services; 

(ii) Train a pipelines of engineering undergraduates in industrial energy efficiency; and 
(iii) Upskill existing engineers or EE practitioners through provision of practical hands-on 

training courses. 
 
3 The Centre is set to launch by end-2019. 
 
Catalysing EE Improvements in SMEs and Building Industry Capabilities 
 
4 The EETC will offer attachment programmes to SIT engineering undergraduates. SIT 
students from relevant engineering programmes (e.g. Building Services, Mechanical and 
Manufacturing, Electrical Power Engineering) will receive hands-on learning opportunities during 
their attachment programme (known as the Integrated Work Study Programme) by performing 
energy assessments at participating industrial SME facilities. These students will receive guidance 
and technical support from the EETC’s professional staff. Participating SMEs would receive 
professional grade energy assessments at a low cost. The EETC will offer a promotional rate of 
$1,000 per energy assessment for the first 20 participating SMEs. 
 
5 The EETC will also offer an EE Upskilling Programme (EEUP), which will provide practical, 
hands-on training to complement classroom-based theory for engineering professionals to obtain 
skills in energy management and in performing energy assessments of industrial facilities. In 
addition, the EETC will organise various EE courses, masterclasses, workshops, seminars and 
conferences for industrial EE professionals. 
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ANNEX B 
 

Energy Efficiency National Partnership Awards 2019 

 

 

Background 

 

1 The National Environment Agency (NEA), the Economic Development Board (EDB) and 

the Energy Market Authority (EMA) together launched the Energy Efficiency National Partnership 

(EENP) programme on 29 April 2010. The EENP programme is an initiative that is aimed at 

supporting companies in their energy efficiency efforts through providing networking opportunities, 

resources and sharing of best practices, thereby enhancing their long-term business 

competitiveness and reducing their carbon footprint.  

 

2 Under the EENP programme, the annual EENP Awards provides recognition to companies 

and organisations that have adopted a proactive approach towards better energy management, 

and highlights their accomplishments as a resource guide for the industry to benefit from. 

 

EENP Awards 2019 

 

3 This year, 12 companies, organisations and individuals are receiving the Award under four 

categories. The categories and their recipients are: 

 

a) Excellence in Energy Management 

 

This Award recognises companies that have demonstrated a high level of commitment to 

excellence in energy management. The Award recipients are: 

 

 HP Singapore (Private) Limited 

 Roche Singapore Technical Operations Pte Ltd 

 

b) Best Practices 

 

This Award recognises corporate teams who have implemented energy efficiency projects that 

have led to improvements in the energy performance of their facilities. The Award recipients are: 

 

 ASM Technology Singapore Pte Ltd 

 ExxonMobil Singapore Chemical Plant 

 Petrochemical Corporation of Singapore (Private) Limited 

 

Under this category, seven companies also received the “Best Practices (Honourable Mention)” 

Award: 

 

 3M Innovation Singapore Pte Ltd 

 Abbvie Operations Singapore Pte Ltd 

 Asahi Kasei Plastics Singapore Pte Ltd 

 Eastman Chemical Singapore Pte Ltd 

  

c) Outstanding Energy Manager of the Year 
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This Award recognises outstanding energy managers who have demonstrated leadership in 

driving energy efficiency improvements across their organisation, and played an instrumental role 

in promoting energy efficiency initiatives within their organisation. The Award recipient is: 

 

 Mr Lee Kum Chin, Abbott Manufacturing Singapore 

 

d) Best Energy Efficiency Practices in Public Sector 

 

This award provide recognition to outstanding public sector agencies that have demonstrated 

exemplary performance and commitment to energy management efforts and have been proactive 

in implementing energy efficiency improvements. The Award recipients are: 

 

 Hillgrove Secondary School 

 Ministry of Home Affairs (Home Team Academy) 

 

4 Please refer to Annex D for the details of the Award recipients’ energy efficiency 

accomplishments. 
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ANNEX C 

 

Energy Efficiency National Partnership Awards 2019 Recipients 

 

Award Category: Excellence in Energy Management 

 
HP Singapore Pte Ltd 
 
HP Singapore is the first global site to implement ISO 50001 Energy Management System 
certification across the three manufacturing plants in Singapore in 2018 – focusing on improving 
energy management, reducing carbon emissions, increasing energy efficiency (EE), reducing 
operational costs, raising EE awareness among employees, and ensuring transparency of 
energy data to develop sound strategies. 
 
HP Singapore has established an energy policy with a commitment to reduce its carbon 
emissions by 25 per cent by 2025, based on the 2015 baseline, or 13,700 tonnes of CO2 
emissions reduction target. As of end-2018, the team achieved a CO2 reduction of 3,117 tonnes. 
HP works closely with partners to keep up the capability of their plants with the latest energy 
efficiency technologies. HP Singapore manufacturing sites have online energy monitoring 
systems where energy consumption trends can be easily monitored with a dashboard. This 
allows the operations and energy team to address deviations. HP continually enhances these 
systems to allow for more proactive action preventing energy wastage. 
 
HP has also run yearly energy initiatives, such as the Earth Hour Event and an Energy Ideas 
Contribution Contest, and has put up signage to improve awareness of energy efficiency in the 
company. This year, 1,200 employees made pledges to take action to reduce carbon emissions, 
water usage, and waste generation. Some of HP’s achievements include: 
 

 Solar PV system: HP installed a 3.1MWp solar PV system across all the three 
manufacturing sites in Singapore. This is part of HP Inc’s global goal to achieve 60 per 
cent renewable electricity and greenhouse gas (GHG) emission reduction by 2025, and 
use 100 per cent renewable electricity by 2035. 

 

 Chiller optimisation: One of their biggest energy savings projects was improving the 
energy efficiency of all chiller systems across their manufacturing plants by 8 to 30 per 
cent.  

 

 Lighting retrofit: Since 2011, HP Singapore has been replacing more than 8,000 tubes 
of lighting to energy efficient LED, which has led to an overall 30 per cent energy 
efficiency improvement. About 90 per cent of the existing lighting across the three plants 
are LED lights.  

 

 Air compressor replacement: Two sets of compressors were replaced with more 
energy efficient ones, resulting in an estimated annual savings of 881,511 KWh. 

 

 Heating system improvement: HP used an energy intensive electric heater to heat up 
water for production usage. A new heat pump was added to the system, which resulted 
an estimated annual savings of 630MWh, or US$51,000. 

 

 
Roche Singapore Technical Operations 
 
Roche Group established Corporate Social Responsibility goals for all of its business units 
around the world. Roche Group sustainability targets include a 15 per cent reduction in energy 
consumption by 2025, and 10 per cent reduction in water consumption by 2020. To meet these 
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goals, Roche Singapore Technical Operations (RSTO) set Sustainability Targets for 2019 
consisting of 8 per cent reduction in water consumption, 8 per cent reduction in energy 
consumption and 8 per cent reduction in waste generation against the 2018 baseline.   
 
In order to deliver these stretch targets, RSTO constantly expanded its internal capabilities 
through the execution of sustainability projects, internal sustainability awareness campaigns and 
participation in external trainings (e.g. EENP Share & Learn, Technical Courses arranged by 
NEA, SCEM etc.). Additionally, RSTO participates in robust knowledge sharing within the Roche 
Global Network.   
 
One of the key annual awareness events held in RSTO is the RSTO Sustainability Week. The 
week-long program includes best practices road show, games, hands-on recycling workshop 
and talks by guest speakers. As part of the programme, RSTO partnered with Zero Waste SG to 
engage employees on waste reduction and recycling and to promote sustainability. 
 
Overall RSTO achieved close to 10 MWh of net energy reduction between 2016 and 2018 in 
spite of the 20 per cent increase in run rates, which is about 8 per cent reduction in specific 
energy consumption (MWh/run). Some of the key projects include insulation coating on boiler, 
heat recovery for AHU and chiller replacement.  
 

Award Category: Best Practices 

 
ASM Technology Singapore Pte Ltd (ATS) 
Project title: Application of VSD Retrofitting for Old Compressors 
 
Air compressors accounted for 18 per cent of ATS’s total electricity consumption previously. To 
improve energy efficiency and reduce the facility electricity consumption, ATS targeted to reduce 
the electricity consumption of air compressors by 20 per cent from the May 2018 baseline.  
 
Having successfully installed external variable speed drives (VSDs) to existing air compressors 
in their China facilities since 2013, ATS decided to do the same for the Singapore facility.  
However, ATS faced high market resistance from the air compressor manufacturers and VSD 
suppliers who were concerned about the liabilities from possible damage to equipment.  
 
ATS decided to take on the risks and install a VSD on their oldest 14-year-old air compressor. 
The project proved to be a success – ATS exceeded their target and achieved 22 per cent 
reduction in electricity consumption.    
 
ATS achieved an annual energy savings of 923 MWh and the payback period was 0.86 years. 
 

 
ExxonMobil Singapore Chemical Plant (SCP) 
Project title: ExxonMobil Liquid Phase Xylenes Isomerization (LPI) Project 
 
Previously, ExxonMobil’s process for the manufacture of paraxylene used the traditional xylenes 
isomerization process which needs energy to vaporize the process feed at high temperatures. 
To reduce energy consumption, ExxonMobil deployed a new liquid phase xylenes isomerization 
(LPI) technology in parallel, enabling some of the isomerization to take place in liquid phase at 
low temperatures.  
 
The project delivered a total annual energy savings that translates into a 6.5 per cent reduction 

in energy use in the aromatics recovery unit. 
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Petrochemical Corporation of Singapore (Private) Limited (PCS) 
Project title: Innovative Design for Pressure Control of C4 Plant 
 
During a review of their processes, PCS found that one of the reactor feed drums, had a different 
design due to its lower elevation. As a result, the drum had to operate at a higher pressure, which 
was achieved by injecting nitrogen into the drum and flaring gases downstream of the process. 
This method is not energy efficient as valuable hydrocarbons are being flared in the process. 
 
To eliminate flaring and improve energy efficiency of the plant, PCS carried out of the following 
modifications in two phases: (i) installed a recycle line to recycle hot process vapour instead of 
injecting fresh nitrogen gas to pressurize the drum, and (ii) modified the pressure control scheme 
to allow wider drum operating pressure to minimize nitrogen injection into the drum. The 
modifications were carried out without major equipment and related structural changes.  
 
PCS successfully reduced the downstream flaring, and this resulted in an annual energy savings 
of 1.7 TJ, which is equivalent to a 3.3 per cent energy improvement at system level and a 
reduction of 1.62 kT of carbon emissions.  
 

Award Category: Best Practices (Honourable Mention) 

 
3M Singapore Tuas Plant 
Project Title: Compressed Air System Optimisation with Control Strategies 
 
3M Singapore Tuas Plant has a central compressed air system comprising five air compressors 
from two equipment manufacturers. During low production, the operations team observed that the 
air compressors were not working optimally.  
 
A control sequencer could help resolve the issue, but 3M Singapore could not find a good master 
control sequencer that was able to operate and trim the air compressors from different 
manufacturers. Hence, despite the challenge of bringing two different systems together, 3M 
Singapore decided to use the respective control sequencers from the two manufacturers. 
 
To ensure that the different types of control sequencer used the same pressure band for 
monitoring and operating multiple air compressors, 3M Singapore brought the manufacturers 
together and worked with them to identify the best pre-set pressure band to optimise the 
compressed air system, especially during low demand operations.  
 
This approach allowed the compressed air system to operate at optimum performance with little 
pressure fluctuations, and enabled 3M to maximise the energy savings with low investment cost. 
This project resulted in annual energy savings of 7.4 GWh, equivalent to a 2 per cent improvement 
at facility level. The payback period for the project was less than three years.   
 

 

AbbVie Operations Singapore Pte Ltd (Honourable Mention) 
Project title: Air Handling Unit with Run Around Coil System 
 
To achieve the target temperature and humidity parameters in AbbVie API manufacturing facility, 
ambient air had to be dehumidified using chilled water, and then warmed up using hot water for 
the air handling units (AHUs). As the facility handles large volumes of solvents with low flash 
points, the air flow through AHUs had to be “once-through” without any recirculation for safety 
reasons. The conventional operation mode was found to be low in energy efficiency and high in 
operational costs. 
 
To improve its energy efficiency, AbbVie invested $2.95 million to replace four units of AHUs 
with new ones that were fitted with run around coils. In the new design, water is used as a 
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medium in the run around coils to recover energy from the cool exhaust air to pre-cool, and 
subsequently pre-heat, the ambient air. The pre-cooling and pre-heating stages reduced the 
overall chilled water and hot water needed to achieve the same temperature and humidity 
parameters.  
 
To verify the energy savings from this project, measurement and verification was performed 
according to ASHRAE standards by a certified energy consultant. Overall, this project resulted in 
annual electrical and natural gas savings of 907 MWh and 694 GJ respectively. The total annual 
CO2 emissions reduction from this project was 1,031 tons. 
 

 

Asahi Kasei Plastics Singapore Pte Ltd (Honourable Mention) 
Project title: Reducing 32 bar and 6 bar steam consumption 
 

 
Following a detailed energy audit, Asahi Kasei Plastics Singapore (APS) top management set 
and tasked the operations team to achieve an energy reduction target. As APS uses a large 
quantity of steam in its polymer and monomer plants, the operations team decided to look into 
reducing the steam consumption.  
 
The operations team managed to reduce steam consumption by optimising their operations 
without much capital investment. The improvement measures included reduction of the solvent 
needed for their processes, hence reducing the amount of steam needed to produce the solvent;  
and reducing the reflux ratio and feed rates of the distillation columns without compromising 
separation purity. 
 
The team also implemented measures to reduce steam wastage, through improving their 
maintenance regime to reduce unplanned shutdowns; installing a monitoring system to 
continuously monitor steam consumption and enabling APS to optimise operations and detect 
abnormalities early; and conducting an annual steam trap survey and replacing passing traps 
immediately. 
 
APS improved its specific energy consumption by about 10 per cent from 2014 to 2018. 
 

 

Eastman Chemical Singapore Pte Ltd (Honourable Mention) 
Project title: New Cross Exchanger for Energy Recovery and Energy Savings 
 
Steam accounts for a large part of Eastman’s energy bills. To reduce steam consumption, the 
Energy Team carried out pinch analysis to identify energy recovery opportunities and worked 
closely with the Engineering Team to assess the opportunities.  
 
Taking into consideration the cost savings and constraints (e.g. cost, space and zero downtime), 
the teams concluded that the best option was to install a new heat exchanger to recover energy 
from vapour stream. The recovered energy was used to pre-heat the cold Low Boiler Removal 
Column feed stream, thereby reducing steam consumption in the feed pre-heater. 
 
The main challenges faced in this project was the time required for installation and the cost of 
the project. As the project had a payback period of almost four years, it was ranked lowly in 
importance when funding was sought. Fortunately, with the support of the Global Energy team, 
support for the project was eventually obtained.   
 
The successful implementation of this project led to a reduction of 4,432 MT of steam 
consumption in the feed preheater. This translates to an annual energy savings of 12.4 TJ and 
an annual carbon abatement of 212 MT. The energy efficiency improvement at facility level was 
3 per cent. 
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Award Category: Outstanding Energy Manager of the Year 

 
Mr Lee Kum Chin 
Abbott Manufacturing Singapore 
 
Mr Lee Kum Chin joined Abbott in 2015 as the Regional Utilities Manager. In 2018, he took on 
an additional role as Utilities Manager at Abbott’s manufacturing facility in Singapore. Working 
together with various teams (e.g. Engineering Director, Manufacturing Engineer, Finance and 
Energy Teams), Mr Lee has been instrumental in helping Abbott achieved outstanding energy 
performance and significant cost savings within one year. 
 
Mr Lee led weekly meetings with the Energy Team to monitor and track the facility’s energy 
performance, initiated various energy savings projects, and encouraged the team to contribute 
new ideas in energy savings. He collaborated across teams and ensured that the Site 
Management Team was apprised through monthly reports of the facility’s energy performance 
and project progress. As a result of his strong leadership, the manufacturing facility saw a 14 per 
cent improvement in kWh per pound of product produced from 2017 to 2018. Some of the 
projects that Mr Lee successfully led his team to complete include: 
 

No. Project Energy Savings  

1 Conducted an energy audit for the chiller plant system, and 
identified and implemented improvement plans 

2,200 MWh/year 

2 Improved overall chiller plant performance by replacing broken 
chiller compressor with a low speed gear and completing a 
major overhaul 

4,400 MWh/year 

3 Installed nitrogen pipeline to reduce carbon dioxide emissions 
from transportation using ISO tankers 

58 tons of CO2 
saved on the road  

4 Reduced usage of standby boiler by reducing the speed of 
steam supply valves opening and preventing sudden surges in 
steam demand  

3,500 MWh/year 

 
One of Kum Chin’s exceptional qualities is his ability to offer solutions to the process teams and 
present energy efficiency as a win-win situation. He changed how the process teams perceived 
energy efficiency and convinced them to implement energy efficiency projects. An example of 
such a project was the reduction of production equipment idle time, which helped the company 
achieve energy savings of 2,900 MWh/year.    
 
Mr Lee also encouraged everyone in the facility to submit and implement energy saving ideas 
through the ongoing Idea Generation programme. His efforts resulted in 15 Continuous 
Improvement Journal submissions, of which five projects were successfully implemented. 
 
Mr Lee and his team continue to actively explore new energy efficiency and renewable energy 
projects that will enable Abbott to meet and exceed its Global 2020 target of 40 per cent 
reduction in CO2 emission (from 2010 baseline). 
 

Award Category: Best Energy Efficiency Practices in the Public Sector 

 
Hillgrove Secondary School 
 
Hillgrove Secondary School places strong emphasis in protecting the environment. A 
sustainable environment education (SEE) programme was introduced in 2015 to instil critical 
thinking among students and guide them in making green decisions. Hillgrove adopts a whole 
school approach towards energy efficiency. A committed Green Committee oversees the 
adoption of green infrastructure and development of the SEE curriculum and enrichment 
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programmes. By 2021, Hillgrove targets to reduce its consumption by 3 per cent from its 2018 
level.  
 
Hillgrove has seen a decrease in its electricity consumption over the past 18 months. Taking on 
the challenging task to reduce and sustain energy savings, the school has put in place the 
following initiatives: 
 
Conducting audits to identify opportunities for improvements: The school engaged 
partners such as the Building and Construction Authority (BCA), World Wide Fund for Nature 
(WWF), Singapore Environment Council (SEC) and South West Community Development 
Council (SWCDC) to conduct environmental awareness audits, and subsequently identify 
opportunities for energy efficiency improvement.  
 
Monitoring mechanisms to control usage: The Green Committee clos   ely tracks the school’s 
monthly energy and water consumption. The monthly consumption figures are prominently 
displayed on notice boards to raise awareness of energy efficiency amongst students. Past 
years’ consumption figures are also incorporated in school curriculum, where possible. The 
Green Committee, together with its Environment Advocates (a group of students committed to 
the green cause), also conduct regular checks on classrooms to ensure that all electrical 
switches are turned off when not in use. 

School Leaders and teachers enforce rules on the use of air conditioning in air-conditioned 
classrooms. Air conditioning is set at 25⁰C and can only be turned on after 11:55am on non-rainy 
days when there are more than 20 students present. Air conditioning in the staff room is turned 
off 30 minutes before the end of each day to conserve energy. 

Nurturing green habits through education: Energy efficiency themes (e.g. Earth Hour, climate 
change) have been woven into the school curriculum, enrichment programmes, assembly talks, 
learning journeys, camps and training sessions. Educational posters are placed around the 
school to educate all on climate change, and the need for energy conservation, waste 
minimisation and water conservation. To further encourage students and staff to turn on only 
what is needed and to turn off what is used before leaving the rooms, posters with lighting and 
air-conditioner switch layout plans are displayed near switches.  

Strengthening advocacy: The Green Committee works with the Environment Advocates to 
share good sustainability practices with Environment Club members from South View Primary 
School. The school also raises awareness about the importance of energy conservation and 
recycling amongst residents in Bukit Gombak Constituency through the Green@Hillgrove 
programme. Annually, with the understanding that recycling reduces expending energy to make 
new products from raw materials, students and staff, together with grassroots leaders, go door-
to-door to collect recyclables, such as old clothing and e-waste, and the proceeds are donated to 
charity.   

Energy efficient fixtures: The school has plans to install motion sensors in all its toilets and 
replace its lightings to LED lighting in 2020.  
 

 
Ministry of Home Affairs (Home Team Academy) 
 
The Home Team Academy (HTA) is the corporate university of the Home Team under the 
Ministry of Home Affairs. In designing its air-conditioning system, HTA adopted the following 
strategy to first reduce cooling requirements before sizing its chiller. HTA management was also 
receptive to test bed new energy efficient chiller technology at HTA to protect our environment. 
 
Reduced building cooling load: Prior to calling its Guaranteed Energy Savings Performance 
(GESP) chiller retrofit contract, HTA assessed its venues and identified venues that can do away 
with air-conditioning. High Volume Low Speed (HVLS) Fans were subsequently installed at the 
selected non-air-conditioned venues, such as multi-purpose halls and mess hall. 
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Right-sizing the new chilled water plant: An Energy Service Company (ESCO) was engaged 
to design, install and guarantee the performance of the chilled water plant. Two existing chilled-
water plants (one air-cooled plant and one water-cooled plant) were consolidated into one water-
cooled chilled-water plant. This helps to reduce future plant maintenance cost and improve the 
overall system efficiency. Noting that there could be future link-up to more venues within HTA, 
the ESCO also carefully designed the chilled water plant to run efficiently over an expected 
range of cooling loads. The ESCO guarantees that the new chilled water plant would perform at 
0.62kW/RT or better over five years of operation. 

 
New energy efficient chillers using a more climate friendly refrigerant: HTA was the first 
public sector premises installed with chillers that use a low global warming potential refrigerant. 
The use of such climate-friendly refrigerant reduces greenhouse gas emissions.  
 
Aside from chiller retrofits, HTA also replaced all lighting to energy-efficient LED lighting, even 
before a demand aggregation contract was called for lighting retrofit for all MHA premises; 
installed motion sensors at lift lobbies, toilets and staircases; and installed photovoltaic panels 
using HDB’s SolarNova leasing scheme. 
 
These efforts have led to annual energy savings of about 5.8 GWh. 
 
All these measures form part of HTA’s Energy Efficiency Improvement Plan, which also includes 
raising the awareness of HTA officers and external stakeholders on energy conservation and 
recycling practices. 
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ANNEX D 

 

Environmentally friendly measures at NEEC 2019 

 

NEEC 2019 has taken several steps to adopt environmentally friendly measures. They include: 

 

Category Measure 

Energy 

 Ambient indoor air temperature will be maintained at 25°C  

 The electricity consumed by the events are fully matched by 

Renewable Energy Certificates (RECs). RECs are instruments that 

represent the rights to the environmental, social and non-power 

attributes of renewable electricity generation. The RECs for the event 

will come from PUB’s floating solar testbed at Tengeh Reservoir and 

NEA’s Centre for Climate Research Singapore. 

Food 
 No selection of controversial dishes. 

 Reusable crockery and cutlery will be provided. 

Waste 

 No distribution of bottled water; water stations are provided 

 General trash and recycling bins are co-located within the event sites 

 No plastic bags will be given out 

 Paperless registration and e-marketing were adopted 

 Lanyards and boards to cover rostrums will be reused and collected 

at the end of the event for re-use 

 No goodie bags given out 

 No programme booklet given out; slides are available online for 

delegates to download   

 Use of hardcopies or printouts are limited e.g. success stories of 

EENP Awards recipients were put on digital display  

Venue 

 Max Atria @ Singapore Expo is awarded with BCA’s Green Mark 

Platinum and it is served by its own station, Expo MRT station 

 Information and maps on public transport to the Max Atria are 

provided in the event’s website 

 

 


