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SINOx® SCR System for 2-stroke Diesel Engine Power Plant 

 
Expanding tourism and population growth in the vicinity of the Coloane Power Station in Macau, SAR, PR China, resulted the city’s 
authorities taking a decision back in 2002 to introduce controls on the exhaust plumes emanating from the six base load two-stroke 
diesel engines at the plant operated by Companhia de Electricidade de Macau (CEM).   A consortium of three world-leading 
companies, Burmeister & Wain Scandinavian Contractor (BWSC), Mitsui Engineering & Shipbuilding Co Ltd (MES) and Johnson 
Matthey secured the tender for the successful retrofit emissions control project which, to this day, remains one of the largest and 
longest running, pre-turbocharger retrofit SCR system installations on an HFO-fuelled two-stroke engine application. 
 

 Emissions Data (mg/Nm³ @ 15% O2) 

Pollutant Type Unregulated 
Emissions 

Emissions Post 
SINOx

®
 SCR System 

World Bank 
Guidelines  

Macau Government 
Guidelines 

NOx 3,100 300 2,000 500 

Particulate Matter (PM) 60 40 100 - 150 100 

SOx 1,650 1,650 2,000 1,700 

Unburnt Hydrocarbon (HC) 35 5 - - 

 

Special arrangement for pre-turbo 2-stroke SCR system 

 
Background 
 
A major proportion of Macau’s electricity delivered by CEM is 
generated by the low speed two-stroke diesel engines at the 
Coloane Power Station. These units, commissioned between 
1987-1996, have a combined power output of 232 MW. 
 
Project implementation and installation had to be performed in a 
19 months period from contract award to commissioning.  
Retrofitting the equipment and ductwork (up to 2.2m outside dia) 
in limited space proved to be one of the major challenges.  The 
main challenge facing Johnson Matthey engineers was to 
successfully install SINOx® SCR systems upstream of the 
turborchargers in 3.5 bara / 490°C operating conditions.  This 
was due to unsuitable downstream temperatures inherent in 
such high efficiency two-stroke engines operating on HFO.    
 
Since initial operation, the SINOx® SCR system has proven 
reliable and performed well since initial operation, meeting all 
contractual limits, achieving >90% NOx reduction with resultant 
minimisation of the yellow-brownish exhaust plumes.  
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Summary  

• Product: 8 x SINOx® ammonia SCR systems installed 
on 6 engines (i.e. 2 twin SCR systems) 

• Application: 6 x MES low speed 2-stroke diesel engines at 
Coloane Power Station 

• Fuel: Heavy Fuel Oil (HFO)  

• Customer: Companhia de Electricidade de Macau (CEM) 
• Location: Macau SAR, PR China 
• Operation: 24 hours per day / 7 days per week 

• Installed by: Johnson Matthey 

• Installed: 2002 - 2004 

• Pollutants: NOx, UHC, PM 

• Comments: One of the largest and longest-running pre-
turbo 2-stroke retrofit SCR system 
applications pioneered by Johnson Matthey.  
SCR catalyst replaced Oct’09. Continues to 
operate within permitted limits      
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