






















































Depth  100m-4500m
Temperature used for 
electricity
90 degree -350 degree





VAPOUR DOMINATED SYSTEM

❑ dry steam field occur when pressure is not much above the atmospheric 
pressure and temperature is high
❑Water boils underground and generate steam at temperature of about 165 degree 
c and a pressure of about 7 atm
❑ steam is extracted from the well,cleaned in a centrifugal separator to remove 
solid matter and then piped  directly to a turbine
❑The exhaust steam of the turbine is condensed in a direct contact condenser, in 
which the steam is condensed by direct  contact with cooling water
❑ the resulting warm water is circulated and cooled in a cooling tower and 
returned to the condenser.
❑The condensation of steam continuously increases the volume of cooling water.
❑ the excess water is re injected at some distance deep in to the ground for  
disposal
❑ the non condensable gases are removed from the condenser by steam jet ejection





LIQUID-DOMINATED (WET STEAM) SYSTEM

Steam plants offer the most cost-effective technology when the 

resource temperature is above about 175 degree C. Therefore, 

liquid-dominated or wet steam fields are further subdivided into

(a) high temperature ,(above 175 degree Celsius) fields, where 

steam plants can be used

b) Low temperature, where other technology are used



LIQUID DOMINATED HIGH TEMPERATURE SYSTEM

❑In a high-temperature liquid-dominated reservoir, the water temperature is 

above175 degree C However it is under high pressure and remains in liquid state. 

❑The most developed such system is found in New Zealand, where the reservoir 

temperature and pressures are 230 degree c and 40 atm respectively, and depths 

are 600m to 1400m.

❑ When water is brought to the surface and pressure is reduced, rapid boiling 

occurs and it 'flashes' into steam and hot water‘

❑The steam is separated- and used to generate electrical power in the usual 

manner

❑The remaining highly saline hot water (known as brine) can be used for direct heat 

and then reinjected into the ground.

❑In dual flash systems, the steam is flashed a second time from the remaining hot 

fluid of the first stage, separated and fed into the duel inlet turbine or into two 

separate turbines. 

❑The efficiency of such a plant is around 8%.

❑ The single-and dual-flashed systems are shown in Fig. 

❑These types of plants are being used at Salton Sea in California,Dixie Valley in 









LIQUID DOMINATED LOW TEMPERATURE SYSTEM

❑These resources are available at moderate temperature ranges of 90 oC – 175 oC.

❑This temperature is not enough for efficient flash steam production.

❑ A binary-fluid system is employed, where the heat of geothermal fluid is used to 

vaporize a volatile organic fluid, such as isobutene , under pressure in a primary heat 

exchanger. 

❑The geothermal fluid is re injected after extraction of heat. This vaporized fluid serves 

as a working fluid for the turbine.

❑ The exhaust vapor from the turbine is cooled in the regenerative heat exchanger and 

then condensed in  a condenser.

❑ This condensed liquid isobutene is returned to the primary heat exchanger by way of 

the

regenerative heat exchanger. This system is shown in Fig. 

❑These plants not produce any steam condensate and have to rely on an external 

source for cooling water or air-cooling.

Presently,some200MW,binarypower    plant sarJin-oper-aEain world wide.

The main advantages of binary systems are

(i) they almost avoid corrosion, scaling and environmental problems as the geothermal 

fluid  circulates through a closed-cycle and all the fluid is re injected





Hot Water System

❑Hydrothermal reservoirs of low to moderate temperatures (20'C-l50’C) can be 
used to

provide direct heat for residential and industrial uses. 
❑The hot water is brought to the surface where a heat-exchanger system transfers 

its heat to another fluid (liquid or air); although the resource can be used 
directly if the salt and solid content is low. 

❑The geothermal fluid is re injected into the ground after the extraction of heat. 
❑The heated fluid transports heat to the place of use.





This water is thought to be at the relatively low temperature of 

about 1600C and is under very high pressure of about 1050 

kg/cm2 (>1000 bar)

¨ It has a relatively high salinity of 4 to 10 percent

and is often referred to as brine

¨ Geopressured systems are quite large: they could be used 

for the generation of electric power and the recovery of natural 

gas if suitable technology could be developed





These are very hot solid rocks occurring at moderate

depths but to which water does not have access

¨ Either because of the absence of ground water or the 

low permeability of the rock or both

¨ Break-up impermeable rock at depth, introduce cold 

water, and recover the resulting hot water( or steam)for 

use at the surface

¨ The known temperature of HDR vary between 150 

to2900C

¨ Accounts for large percent of the geothermal resouce

HOT DRY ROCKS OR PETROTHERMAL



A way be found to render the impermeable rock into a permeable 

structure with a large heat-transfer surface

¨ A large surface is necessary-low thermal conductivity of the rock

¨ Rendering the rock permeable is to be done by fracturing it

¨ Fracturing methods involve drilling wells into the rock and then 

fracturing it by

¨ i) high pressure water or

¨ ii) Nuclear explosives







MAGMA RESOURCES
¨ Consist of partially or completely molten rock,

with temperatures in excess of 6500C, which may

be encountered at moderate depths, especially

in recently active volcanic regions

¨ Have a large geothermal energy content but

restricted to a relatively few locations

¨ The high temperatures will make extraction of

the energy a difficult technological problem
















