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SULTAN QABOOS UNIVERSITY 
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SULTAN QABOOS UNIVERSITY 

Among the Top 10 in the 2018 
Arab Region Rankings “ ”  
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• Population: 18,000 students, 6000 staff 

• 9 Colleges, 13 Research Centers, and ITTC 

• SQU Research Fund ~ $7 M (annually) 

• Six research funding schemes: 

i. HM Trust Funds Grants 

ii. Consultancy Services 

iii. The Research Council Grants 

iv. External Grants 

v. Internal Grants 

vi. Joints Grants 

SULTAN QABOOS UNIVERSITY 

HMTF 
19% 

CS 
27% 

TRC 
9% 

EG 
12% 

IG 
23% 

JG 
10% 
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• Established on August 2017, first research center in Oman 
dedicated for sustainable energy  

• Research theme: Renewable Energy, Integrated Electrical Energy 
Systems, Energy Efficiency and Management, Energy Policy and 
Strategies, hydrogen energy 

• Total research funds since started: ~900k USD + 2.7M USD OXY grant 

• Collaboration agreements: 4 local and international institutions 

• Workshop: Design and Installation of a Grid-connected PV System  
Certified by DCRP 

• Green Campus initiative: 4 projects within SQU campus  

Sustainable Energy Research Center 
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Research Projects 
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Project Title Funding Source USD 

Evaluation of Utilizing Methanol Fuel for Electricity Generation in Oman, 
Application to Rural Areas and Remote Locations 

SMC 272,000 

Intelligent control design for Microgrid Inverters SQU IG 17,500 

PDO OHL Specification Update-Parallel Clearance between OHLs & Pipelines PDO 59,000 

An Offshore Wind Resource Assessment  BP – Grant (CESAR) 152,850 

SQU Electric Vehicle Solar Charging Station Nama/AlBahja/UPS 31,000 

Impacts of Dust on PV systems Performance in Oman SQU IG 38,860 

Solar PV System Performance & Control Nafath  51,800 

Development of energy management system for dispatchable renewable 
power generation 

HM Trust Fund 
(CoE) 

168,400 

Management of the Renewable energy Source in preparation for a SG in Oman BP - Grant 77,720 



Research Projects 
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Oman Electricity Sector 

Area: 309,500 sq km 
Population: ~ 4.7 millions  

http://www.ncsi.gov.om/NCSI_website/ 

• The sector has been restructured by Royal Decree 
78/2004, Unbundled from the MHEW 

• Segregated into: Generation, Transmission, and 
Distribution & Supply 

• Single Buyer Model: Oman Power and Water 
Procurement Company  

• Independent Regulator: Authority for Electricity 
Regulation 

• Restructuring helps in supporting the sector growth 
and improve the sector reliability and efficiency  
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Oman Electricity & Related 
Water Sector Structure 
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Main Interconnected System (MIS) ~ 88%  
100% on natural gas 



303 kWp 
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~ 3% 

~ 9% 

~90% on Diesel  

100% on natural gas 



Distribution Companies Load Share 

Source: AER Annual report 2018 

11,5 

9,5 

8,6 

1,1 2,9 

Electricity Supply TWh by 
Distribution Companies 2018 

MEDC MJEC MZEC RAECO DPC

34% 28% 26% 3% 9% 

SUSTAINABLE ENERGY RESEARCH CENTER (SERC) 12 



Electricity Supply - Oman 2018 

Source: AER 2018 Annual Report 
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• Energy consumption continues to rise: 
• Population Growth 

• Economic Growth 

 

 

14 Source: BP Energy Outlook 2018 
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 MIS Electricity Demand 

Source: AER annual reports 
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 MIS Peak Demand 

Non-Sustainable Growth  

Increase the government subsidy  
High consumption of oil and gas 
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Oman is Aware: HM Speech 2008 
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Renewable Energy Assessment Study in 2008 
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• Solar density was found to be among the highest in the world and 
therefore significant scope for developing solar energy resources 
throughout Oman. 

• Significant wind energy potential was found in the southern part 
of Oman. 

• Solar and wind resources are to be utilized on a large scale  
• Biogas, Geothermal and wave energy were all limited for 

electricity production, although may be feasible in the future 



Let’s Compare with Germany 

18 

Potential: 4.4 to 5.6 GWh/kWp 
Installed Capacity: <150MW 

Potential: 2.6 to 3.2 GWh/kWp 
Installed Capacity: 40 GW Source: https://solargis.info/ 
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Exciting Wind Resources in Oman 

19 Installed Wind Capacity: 55 GW Installed Wind Capacity: <60 MW Source: https://globalwindatlas.info/ SUSTAINABLE ENERGY RESEARCH CENTER (SERC) 



Oman Initiatives 
• 2017: AER introduced Sahim project for rooftop PV system 

• 2017: Electricity sector start implementing the Cost Reflective Tariff 

• 2017: Energy policy approved the RE contribution target 10% by 2025  

• 2018: AER introduced Omani certified energy auditors program 

• 2018: Energy Lab. Approved utilization of W2E projects 

• 2019: MOG announced new target for RE => 30% by 2030 

• 2019: AER introduced Yesser program, energy efficiency initiative 

• 2019: Commissioning of Dofar Wind Power Plant, 50MW 
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Renewable Energy Development Plan 
  2018 2019 2020 2021 2022 2023 2024 
  MW    

Dhofar I Wind IPP - - 50 50 50 50 50 

Ibri II Solar IPP - - - 500 500 500 500 

Solar IPP 2022 - - - - 500 500 500 

Solar IPP 2023 - - - - - 500 500 

Solar IPP 2024 - - - - - - 500 

Dhofar II Wind IPP - - - - - 150 150 

Wind IPP 2023 - - - - - 200 200 

Wind IPP 2024 - - - - - - 200 

Waste to Energy 1 - - - - - 50 50 

Total Capacity  - - 50 550 1,050 1,950 2,650 

Source: Oman Power and Water Procurement Company 
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Work is Being Done: Wind Generation 

22 

• 50MW Wind Farm in Harweel  
 

• Massive 3.8MW GE turbines         -   Will be commissioned soon, 2019     
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Work is Being Done: Solar Generation, 1st Large-scale PV 

Source: Oman Power and Water Procurement Company 
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24 

Sahim PV Rooftop Project 
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Petroleum Development Oman (PDO), the largest producer of oil and gas in Oman, and VC-funded GlassPoint just announced 
a $600 million deal for the largest solar plant on the planet. The 1,021-megawatt "Miraah" project is a turnkey system that 
will be owned and operated by PDO, generating 6,000 tons of steam per day to coax viscous oil from Oman's Amal oil field. 

PDO-GlassPoint 1GW Miraah Project 
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• 105 MW solar power project at 
Amin 

• Total area ~ 4km2 
• 23 years PPA power purchase 

agreement  
• Commercial operation date is 

projected for May 2020 
• Saving of 70.5 million m3 of gas 

annually 
• Reduce CO2 emissions by 

137,121 t annually 
 

PDO Amin 105 MWp PV Project 
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Oman Waste Management 
Royal Decree 46/2009 

 
Royal Decree No. 46/2009 in connection with management and operation of Waste Sector 
by Oman Holding Company for Environment Services SAOC. 

 
Article one: Oman Holding Company for Environment Services SAOC an (Omani Closed 
Stock Company fully owned by the government) undertakes implementation of the 
government policy with regard to the waste sector, management and operation of the 
sector activities in accordance with the sector strategy being planned by the National 
Economy Ministry.” 
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Oman’s Economy 

Take Make Dispose 

Fossil Fuel 

Production 

Waste 

Exploration 

Waste 

“End of Life” 

Waste 

Imported Goods Export:  

Lost  

Resources 

Current Waste Management Practice in Oman 

 

Reduce 

Reuse 

Recycle 

Disposal 



2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

in 2015 Kg / day / capita 
1.2 1.85 million tons 

Oman: Municipal Waste Generation 
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Municipal Waste Composition* 

*be’ah municipal waste composition study (2013) 

Food Waste 
27% 

Plastic 
21% 

Carton 
10% 

Metal & Glass 
6% 

Textile 
6% 

Park & Bio 
5% 

Paper 
5% 

Wood 
2% 

Other 
18% 

50 
OMR 

Over 

million 

per annum 
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Oman: Other Waste Streams: Quantities in Tons 

45,000 
tons***** 

WEEE 
Electrical & Electronic 

Healthcare 

ELT 
Tires 

C&D 
Construction & Demolition 

LAB 
Lead Acid batteries 

4,500 
tons*** 

38,000 
tons* 

14,000 
tons*** 

1,469,835 
tons*** 

735,341 
tons** 

*** 2015 Estimate “Waste Characterization and Quantification Report in 2013”         **** 2014 “Healthcare Waste Strategy in 2014”     ***** 2014 “Feasibility Report for Management of Electronic Waste  in 2009” 

Hazardous 

** 2009 Muscat Governorate Field estimate 

Could reach 

3-5 
million tons 

* 2014 “ELT Feasibility Study in 2011” 
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Waste in Oman 
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Collection & Dumping 
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Collection & Dumping 
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Oman: MSW Infrastructure 

Over 

389 
Dumpsites 
Scattered Around 

the Country 

Close all Dumpsites by 2017 

Replace with 10-11 

Engineered Landfills  

&  18-25 Transfer Stations 
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Different ways to handle waste 

Landfill 

Refused 

Derived Fuel 

(RDF) 

Sorting 

Recycle 

Composting 

Landfilling 

(Ash) 
Waste to Energy 

Recycle 

Transfer 

Station 
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Waste Management Hierarchy 

Diversion of waste 

Disposal 
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2,100 
Tons per day 

Recovered Metal 

Waste to Energy – Project Schematic 
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Waste to Energy Project in South Al Batinah 

Incineration 
& 

Boiler 

Condensate 

Cleaned Flue Gas 

Steam 

64 MW 

Air cooled 
condencer  

1 ton Waste 

168 tons Distillate Water 

Waste 
90 t/h 

8.5 MJ/Kg 

Plant Capacity: 2,100 t/day or 720’000 t/annum 

Vacuum Turbine G 

Electricity 

58 MW 

6 MW 

Plant Use 

600 kWh Electricity “Net” 

Export to 
National 

Grid 



Waste to Energy Project in South Al Batinah - Updates 

2016-2017:  
be’ah finished a feasibility study with Ramboll  
 
2018:  
OPWP floated a tender for the tariff and     project 
development 
 
IPP tender for the waste to energy is expected 
soon by 2020. 
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Waste to Fuel (RDF) – Cement Industry 

Industries 

(Cement or Waste to Energy) 

MBT 

Refused Derived 

Fuel (RDF) 

Recycle 

Composting Landfill 

Organics 

Inert 

Metals 

Waste with high 

calorific value 
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Waste to Steam– Enhanced Oil Recovery 
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Biogas 
Fertilizer 

Compost facility 
Biogas facility 

Electricity 

Refrigeration 

Heat generation 

Domestic 

Biogas cleaning and 
upgrading 

Soil 
conditioner 

Organic 
compost 

Biogas Recovery 
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Biogas Recovery 

Biogas Unit 

Food refuse 

Compost Unit 

Biogas Engine 

Generator 

Methane Gas Storage 

Digestion effluent 

Heat Return to 
process 

Solids Organic Compost 

Soil Conditioner 

Electricity 

Heat 
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Current Status of SQU Material Flow 
Zero Emission Campus Readiness of Sultan Qaboos University 
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SQU Biogas Power Plant 
2 MW capacity 

SQU Reuse Center 
30,000 m2 

SQU Campus = ~ 6km2 
18000 students 
6000 employees 
~800 support staff 
SQUH  

SQU Car Park PV system 
14 MW capacity 

SQU Rooftop PV system 
5.5 MW capacity 

SQU RE and W2E will produce 
40% of the existing demand 



Summary 
• Oman electricity demand growth ~ 6%, which is non-sustainable  

• Oman decided to diversify the existing energy resources: 
• RE to will represent 10% of total demand by 2025 

• RE to will represent 30% of total demand by 2030 

• Circular Economy via Waste to Energy will play a role in the energy mix 

• SQU CE : plan to transfer to Zero emission & green campus 
• Solar PV generation ~ 20MWp (car park and rooftop) 

• Organic waste plant 2MW Biogas, in collaboration with Beah 

• 1st Reuse Center in Oman in collaboration with Beah, total area of 30,000 m2 

• Energy efficiency for SQU Buildings, will reduce 20% of the existing consumption 
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Up Coming Events at SQU 

First International Conference on Research & Innovation in support of 
Economic and Digital Transformation in Oman: Achieving Vision 2040 

19-20 October 2020 
Conference & Exhibition Halls 

Sultan Qaboos University  
 

16th Hydrogen Power Theoretical & Engineering Solutions International 
Symposium  
HYPOTHESIS XVI 

15-17 February 2021 
Conference & Exhibition Halls 

Sultan Qaboos University  
 

World Renewable Energy Congress 21 
4-8 April 2021 

Oman Convention Centre 



Thank you for your attention 
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SUSTAINABLE ENERGY RESEARCH CENTER 
https://www.squ.edu.om/serc/ 

Road B, Street 6, Villa 27 
Tel .: (968) 24141989 
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This study promotes the following advantages: 

• Maximize the benefits and bring added value to the locally 

produced methanol. 

• Contribute to fulfil the country’s commitment to reducing CO2 

emission, improve the energy efficiency by promoting methanol 

fuel instead of conventional diesel particularly in remote areas. 

• Utilize methanol or its derivatives namely dimethyl ether or 

dimethyl carbonate as a diesel additive for electricity generation. 
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Evaluation of Utilizing Methanol Fuel for Electricity Generation in 
Oman, Application to Rural Areas and Remote Locations   



Methanol fueled  
Turbine 

Methanol Piping 

H20 

Production of METHANOL from  
Renewable Resources 
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