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Abstract 

SUCCEED is a targeted innovation and research project which aims to 
utilise the CO2 produced at geothermal power production sites and 
develop, test and demonstrate at field scale innovative measurement, 
monitoring and verification (MMV) technologies that can be used in 
most CO2 geological storage projects. 

Operated by Zorlu Energy, the Kizildere geothermal-field is located in 
Western Anatolia, Turkey. The site has 260 MWe installed capacity with 
38 production wells drilled at depths from 500 to 3,500 m into 
carbonate rocks and 24 re-injection wells. The geothermal fluid at 
Kizildere carries a significant amount of dissolved CO2 (over 3% by 
weight depending on depth).  

The Hellisheidi geothermal-field lies within the Hengill volcanic system 
of the western volcanic zone of Iceland. Operated by Reykjavik Energy, 
the Hellisheidi power plant utilises the field production capacity of 303 
MWe and 133MWth energy, with 61 production and 17 re-injection 
wells drilled at depths from 1,500 to 3,300 m. The EU funded CarbFix 
project developed a technology to dissolve CO2 in the reinjected brine, 
encouraging solubility trapping and carbonation of CO2 in the 
subsurface. Industrial scale injection of CO2 at Hellisheidi started in 
2014 and, during the SUCCEED project period, it is planned to inject 
12,000 tonnes CO2/annum.  

The produced fluid, depleted in CO2, is re-injected into the reservoir at 
a rate of 5,000 tonnes/hour at Kizildere and 3,800 tonnes/hour at 
Hellisheidi. As a result, the geothermal fluid resource in the reservoir is 
gradually diluted and the field pressure is reduced over time, affecting 
well productivity. 

In SUCCEED, an existing well at Kizildere will be used to inject produced 
and captured CO2 into the reservoir at supercritical state. This is aimed 
at enhancing the pressure in the reservoir and improve geothermal 
performance, as well as storing the produced CO2. The site provides a 
unique field-scale pilot for supercritical CO2 injection into a geothermal-
field in a carbonate reservoir system, with the opportunity for testing 
and further development of the new and innovative vibratory-type 
electric seismic source by Seismic Mechatronics BV, and a new higher 
signal-to-noise ratio DAS (Distributed Acoustic Sensor) referred to as 
the Carina® Sensing System by Silixa Ltd.  

 

 

At the Hellisheidi site, the field testing and validation of repeatable 
electric seismic-vibrator and the Carina® Sensing System for semi-
continuous seismic monitoring will complement the already installed 
local microseismic monitoring network. The Hellisheidi field, being a 
relatively mature injection site, will provide the project with the 
opportunity to characterise the altered bedrock and its petrophysical 
properties in order to provide more accurate estimates of storage 
capacity. 

This paper will present in detail the project objectives, programme and 
progress made so far. 
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Fig. 1 Aerial photography of the Kizildere geothermal field and the power 
units. 
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