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INTRODUCTION METHODS
25150 . The Tatapani geothermal field is situated along the . Geological: Tatapani exposes rocks of the Chhotanagpur Granitic-Gneissic Complex
B AR eastern margin of the Son-Narmada-Tapi (SONATA) and Gondwana Supergroup, with highly sheared, fractured basement and hydrothermal
% . 7 lineament in Central India. breccia along major faults; heat source may be coal, radiogenic, or magmatic.
' It is structurally a fault-bounded systems, with
anomalous thermal gradient of 81+36°C/km and heat . Geophysical: MT and other studies reveal a fault-controlled geothermal system with a
o flow of 219+87mW/m?. Discharge temperatures conductive zone (1-10 Q-m) at 3-10 km depth and an upper crustal conductor up to ~1
| reach upto 100°C in some boreholes. km.
26 boreholes were drilled by the Geological Survey
of India at Tattapani, with five wells (max. 350m Geochemical: Thermal waters are Na-Cl type, circumneutral to alkaline (pH 6.8-9.7)
Hot ghring deep) discharging thermal fluids at a cumulative rate with moderate TDS, showing partial equilibrium (Tres ~124-220°C), strong water—rock in-

of ~1800l/min and temperatures reaching 112.5°C. teraction, and long residence times (low tritium).

Figure 1: Regional geological map of study area

Index
Salrampur 2 Iﬂ?‘,iil;‘.'i’{f-"*" A Monte Carlo volumetric analysis was performed using conservative reservoir volume esti-
¥ Bres General Objective: Reappraisal of Geothermal Re- mates to reduce resource risk, deriving output power based on volumes and other parame-
2k Ok 2km 4k 23 3421 source Potential in Tattapani, Central India ters derived from geological, geophysical, geochemical data and surface manifestation ar-
o Specific Objective: Integration of 3G’s (Geological, ea. The assessment applied equations through VolumeMetric, using probabilistic input pa-
Geochemical, Geophysical), exploratory drilling and well logging data for improved volumetric as- rameters such as system volume, porosity, thermal properties, reservoir temperature, re-
sessment of geothermal resource of Tattapani. covery factor, rejection temperature, conversion efficiency, and production time.

RESULTS

Thermal Logging:
Thermal logging is shown in Figure 2. GW-6 is the deepest borehole, if GW-17 is excluded which was drilled for coal exploration.

Conductive temperature gradient measured is 100+20°C/km. GW-2 drilled on Tattapani fault recorded the highest thermal gradient of 87°C/100 m upto 78 m and then 104°C as bottom-hole tem-
perature.

Exploration established strong geothermal activity covering area of 8.825 sg.km., with average gradient of 81+36°C/km.
Hydrothermal Alteration:

Quartz, chalcedony, amorphous silica, stilbite, montmorillonite, calcite, pyrite are present as main alteration minerals. Some amount of hematite, magnetite, and pyroxenes are also recovered

from cores.
Clay minerals are observed in all the core-samples. pslog PH P17 1o Trf;si:mw P11
Mineral assemblages indicate equilibrium temperature of 130+10°C. <+ L RS
Nature of Thermal Reservoir: = P23 e
Intersection of Tattapani Fault and NE-SW trending cross faults localize thermal manifestations. e
Gondwana sediments host the shallow reservoir as evident from core drilling and regional geological studies. 23.68 : o .
Granite (CGGC) hosts the deeper reservoir. . AT - ’
Probably, heat source is underlined by radioactive decay of uranium, as good quantity of uranium oxides have been found in drill core samples.
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o Figure 3: Temperature vs. depth profile, and depth-wise reservoir configuration Figure 4: Tentative Model of Tattapani (GSlI, 2022) Figure 2: MT study in Tattapani (Patro, 2017)

DISCUSSION '

1MW, ]

The integration of 3G’s analyses, volumetric assessment, and sen-
sitivity evaluation offers a strong basis for future geothermal explo-
ration and resource development.

of 1.5-2.5 km with the established conical
structure, rock porosity of 1-5%, a 30°C cut-

off temperature, 95% load factor, 11-13% . T :
““ Volumetric assessment, though useful, has limitations in complex
J

m““ﬂllllnm settings as it cannot capture the dynamic behaviour of fluid flow
. | and heat transfer essential for long-term energy production.

Marm

efficiency, and reservoir temperatures of
180-250°C, the resource is evaluated over a
30-year period.

Using a reservoir area of 0.1-1 km?, a depth R
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Figure 5: Probabilistic resource assessment by Monte Carld Simulations

.

Power [MW

Uncertainties may arise from assumptions related to rock proper-
ties and thermal conditions. Further exploration should include de-
tailed geological mapping, seismic surveys, and deeper drilling to

Output sensitivity analyses indicate that the
volumetric calculations were most influ- . Temperature modelling shows heat concentrated along the Tatapani

enced by factors like recovery factor, tem- fault is exceeding 120°C and indicating potential for binary power gen- ,
. : : L. better define subsurface structures.
perature, area and efficiency. eration and direct-use applications. _ _ - . ,
, , , : : . : Given local ambient conditions and geothermal potential, direct-
The resource potential as estimated with - A conical, dome-shaped reservoir structure is inferred, with heat fo- licati o oi iy th l
P90, P50, and P10 values are 4.8, 9, and cused near fault intersections and extending to depths of about 1500 Use .app ications suc a§ mary powgr genera |or.1,.geo erma
. . cooling, balneology, and industrial heating are promising and sus-
14.2 MWe, respectively (Figure 5). m. tainable
The most likely value is 9.1 MWe, with the . Earlier resource calculations by Sarolkar (2000) have estimated the re- '
lowest and highest values of 1.1 MWe and source value of 3.5 MWe at a proven temperature of 112°C for ORC
25.8 MWe, respectively. with no recharge or reinjection of residual fluids in reservoir.
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