Reactor Facilities at IGCAR
Fast Breeder Test Reactor
Fast Breeder Test reactor (FBTR) is a 40 MWt loop type, sodium cooled fast reactor. It was built with
French collaboration on the lines of 'Rapsodie' Reactor. The reactor construction was commenced in the
year 1974 and it was made critical in October 1985 with 22 fuel subassemblies containing unique high
plutonium content mixed carbide fuel (U 0 3 Pu01)C. Most of the components of FBTR was indigenous
demonstrating the capability to venture into the high technology domain of FBRs. When the FBTR was
designed and constructed, a turbine generator was also incorporated, making it a small but full fledged fast
reactor power plant. The reactor power has been increased to 32 MWt by progressive expansion of core
from the initial small core rated for 10 MWt at the time of first criticality. Currently FBTR has a hybrid core with
56 fuel subassemblies consisting of 8 MOX and 48 carbide fuel subassemblies.

Salient Characteristics of FBTR

FBTR reactor assembly

Reactor Type

Sodium cooled, loop type

Driver Fuel

(Uo3, Puo1)C- MK 1

Fuel Pin Dimensions

D-5.1 mm ;L-531mm (MK 1)
D - 6.6.mm ; L - 531.5 mm (MOX)

Pins per sub assembly

61 (MK1); 37 (MOX)

Peak neutron flux

3.15 E" n/cm2/s

Control rod material

B4C (90% enriched in 10B

Reactor Inlet / Outlet
sodium temp.

3ao 01490° c

Steam temp.

480° C

Steam pressure

125 kg/cm2

Steam generator

Once through, serpentine type

The mixed carbide fuel for this reactor was indigenously designed and fabricated. Since first criticality,
the reactor has completed 27 irradiation campaigns. The indigenously developed fuel has performed very
well. Initially the fuel was rated for a conservative burn-up of 25 GWd/t and linear heat rating (LHR) of
250W/cm as the fuel was of a unique composition for which no prior irradiation experience was available.
Based on the out-of-pile test, the allowable LHR was raised to 320 W/cm. Post Irradiation Examination of
fuel and structural materials at regular intervals starting from 25 GWd/t revealed higher burn-up capability
for this fuel. The burn-up and LHR of this fuel was progressively enhanced to 155 GWd/t and 400 W/cm
respectively.
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