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GCC Super Grid: Transforming the 
GCC Power Sector into a Major 
Energy Trading Market

Future Prospects

Back-to-Back HVDC Converter
The Gulf Cooperation Council Interconnection 
Authority (GCCIA) has commissioned a 400 kV 
super grid that connects the electrical power systems 
of the GCC countries of Bahrain, Kuwait, Qatar, 
Oman, United Arab Emirates (U.A.E.) and Saudi 
Arabia. This interconnection enables electrical energy 
exchange and emergency support among these 
countries. The 400 kV transmission system was 
constructed in three phases:

• Phase I included the 400 kV interconnection 
connecting the existing power systems of Bahrain, 
Saudi Arabia, Qatar and Kuwait, including the instal-
lation of an 1,800 MW back-to-back high voltage DC 
(HVDC) converter between the 400 kV 50 Hz and 
380 kV 60 Hz systems and a new interconnection 
control center in Ghunan, Saudi Arabia.

• Phase II included the internal interconnection 
between the southern systems (U.A.E. and Oman) to 
form the U.A.E. national grid and the Oman northern 
grid.

• Phase III included two major projects, a double 
circuit 400 kV transmission line from Salwa (Saudi 
Arabia) to a new 400 kV substation at Al-Silaa 
(U.A.E.) to tie the U.A.E. and Oman combined 
systems.

During the first three years of operation, the GCC 
interconnection contributed significantly to the 
continuity of the power supply to the member states. 
About 450 incidents of sudden generation loss within 
local networks were experienced but offset by power 
transfer via the GCC interconnection. 

The GCC interconnection, while providing the means 
for sharing generation capacity, has also opened up 
the prospects for power trading between the GCC 
countries. GCCIA is keen to introduce a market 
structure for economic interchange of energy to 
promote power trading and to optimize the use of fuel 
resources for the long-term benefits of the GCC 
region as a whole. GCCIA is also seeking to increase 
the level of power trading by interconnecting with 
neighboring power grids such as Pan-Arab and Medi-
terranean regions and then expanding further to 
Europe. 

The GCC countries are well positioned to diversify 
their energy sources and consumption patterns and 
that political will is shifting to utilize the newly estab-
lished GCC interconnection grid and exploit a 
competitive advantage to achieve this target. 
Ultimately, the GCC countries have an opportunity to 
consolidate their leadership in the global energy 
market by assuming a pioneering role and establish-
ing a well-positioned energy market.

To overcome the operating frequency 
difference of the 60 Hz KSA system and 
the other five member states (50 Hz), a set 
of three 600 MW back-to-back HVDC 
converters was installed in Al Fadhili, 
Saudi Arabia, which is the first of its kind 
in the Middle East and the largest back-
to-back installation in the world.

The HVDC converter station was 
designed for two operational modes. The 
economic dispatch mode allows stable 
commercial exchanges with no frequency 
control. The dynamic reserve power 
sharing (DRPS) mode provides automatic 
fast power transfer and mitigates genera-
tion deficiencies by mobilizing power 
between the 50 Hz and 60 Hz systems. 




