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1 Summary 
 An interference test between the wells HAG-GT-02 and HAG-GT-01 was successfully 

carried out. 
 The results of the test show a clear reaction in GT-01 on the production of GT-02, 

proving communication between both wells.  
 The inhomogeneity of the reservoir plus an extra flow resistance between both wells 

(partial fault?) prevented a model-match quality as usually obtained in simpler 
reservoirs. 

 In spite of this partial fault, the communication between both wells is certainly good 
enough for water circulation with an effective average permeability of 280 mD. 

 Several faults visible in the seismic data between HAG-GT-01 and 02 and the results 
from this test suggest that they influence the fluid flow between HAG-GT-01 and 
HAG-GT-02. 

 Estimated channel width is over 3 km.  
 The exact size of the connected area could not be established but is larger than 38.5 

km2. 
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The deviation survey indicates a subsurface distance from the well head at mid reservoir 
(2243 mtv) of 164 m N, 1066 m E. 

HAG-GT-02 showed the reservoir between 2145 and 2313 mah, or 1769 to 1879 mtv. With a 
net/gross ratio of 91% this results in a net sand thickness of 99 mtv. Also with 20% porosity 
as estimate. 

The lateral offset at mid reservoir, 1809 mtv, is -130 m N, -963 m E. Hence, the well 
distance at mid reservoir is 2050 m. 20 m under top reservoir this distance is 1985 m; 20 m 
above bottom reservoir it is 2140 m. The distance between the wells may be varied within 
these limits during the model matching.  

The average reservoir thickness was set to (99 + 62.5)/2 = 81 m (265 ft). The porosity was 
set at 20%. The warm water viscosity of the producer, HAG-02, of 0.492 cP (mPa.s) has 
been used and the same estimated Ct of 6E-06 psi-1 (8.7E-10 Pa-1) as in the analysis of 
both well tests. 

4.2 Observed pressures – Correction for air pressure and tide 
Figure 1 shows the observed pressures (green) of the deep gauge (50 m below static water 
level) in HAG-GT-01, together with the air pressure variation divided by 3.8 (+ 4.8 for 
plotting purposes) and the observed tide in Scheveningen beach (3600 m from the well site) 
in bar, divided by 31 to fit the tide effect in the gauge pressures. 

The red pressures have both the presented air pressure variation and the tide subtracted 
from the observed pressures.  

In Figure 2 the similarity between the real tide observed in nearby Scheveningen and its 
effect on the reservoir pressure is plotted in more detail. The observed gauge pressure is in 
red, the observed tide in green and the corrected gauge pressure in blue. 
This proves that the effect on the underground is indeed caused by movement of the 
surface of the earth kilometres away from the sea. 

The subtraction of this tide still left a substantial rest noise on the data, probably as the local 
ground movement is determined by the average tide along several km of beach instead of 
the measurement at one point. 

Note that the factor 3.8 with which the air-pressure had to be divided is a measure of the 
compressibility ratio between the reservoir water and the reservoir rock. 
The observed tide is plotted on the right-hand scale with an amplitude of ~0.1 bar; the 
observed pressures are plotted on the left-hand scale with an amplitude of ~0.003 bar, or a 
ratio of 31. This ratio incorporates the same factor 3.8 but also a reduction as function of 
distance to the sea. 

Note also that the observed pressures are from well HAG-GT-01, but the flowrates from well 
HAG-GT-02. 
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Figure 1 Total Test Gauge Data plus Air Pressure and Tide in Scheveningen 

 

 

 

Figure 2 Comparison of tide on reservoir pressure and observed tide at sea shore 
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Figure 5. Seismic interpretation of reservoir block. Two types flow paths have been illustrated. The white line 
illustrates the indirect flow path around the faults. The yellow dotted line illustrates the (hindered) flow path 
through the (partly sealing) faults. 

6 Conclusions 
 The average permeability between both wells of 280 mD combined with a flow 

channel width of over 3 km guaranties an excellent communication between the two 
wells, which will hardly influence the steady-state productivity/injectivity indices of 
both wells. 

 The connected reservoir area has a minimum value of at least 38.5km2.  
 The faults visible in the seismic data most likely have an influence on the flow 

between HAG-GT-01 and 02. 
 

7 Way Forward 
This document gives an analytical match for the pressure data. The next steps are to 
incorporate this in the HAL reservoir model. Currently still work has to be done on the 
seismic and well data: 

 Interpretation of the faults  
 Seismic-to-well tie 
 Picking of the horizons 

Once the geological model is ready the results from this analysis will be re-evaluated to 
create a reservoir model consistent with all available data. This model will be the base for 
the reservoir management during the life-cycle of the geothermal doublet. 




