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Currently, some of the most important problem for the nuclear industry are life extension, advance
competitiveness and safety of "aging" LWR NPP's. Based on results of studies performed in the USA
(Battelle Memorial Institute) and in Russia (NIKIET), a new power technology, using a combined cycle gas-
turbine facility CCGT - LWR, so called TD-Cycle, can significantly help in resolution of some problems of
nuclear power industry. The nuclear steam and gas topping cycle is used for re-powering a light water
pressurized reactor of PWR or WER type. An existing NPP is topped with a gas turbine facility with a heat
recovery steam generator (HRSG) generating steam from waste heat. The superheated steam of high
pressure (P=90-165 bar, T=500-550 C) generated in the HRSG, is expanded in a high pressure (HP)
turbine for producing electricity. The HP turbine can work on one shaft with the the gas turbine or at one
shaft with intermediate (IP) or low (LP) pressure parts of the main nuclear steam turbine, or with a separate
electric generator. The exhausted steam from the HP turbine is injected into the steam mixer where it is
mixed with the saturated steam from the NPP steam generator (SG). The mixer is intended to superheat
the "main" nuclear steam and should be characterized by minimum losses during mixing superheated and
saturated steam. Steam from the mixer superheated by 20-60 C directs to the existing IP turbine, and
then, through a separator-reheater flows into the LP turbine. Feed water re-heaters of LP and HP are
actually unchanged in this case. Feed water extraction to the HRSG is supplied after one of LP water
heaters.

This proposal is intended to re-power existing LWR NPP's. To minimize cost, the IP and LP turbines and
electric generator would remain the same. The reactor thermal power and fast neutron flux to the reactor
vessel would decrease by 30-50% of nominal values. The external peripheral row of fuel elements can be
replaced with metal absorber rods to further reduce neutron flux to the vessel. This leads to decreasing
the steam flow from the SG, but the capacity of the nuclear turbine (IP and LP turbines) remains the same
due to the steam produced in the heat recovery steam generator using the waste gas heat. The efficiency
of the IP turbine increases due to decreasing moisture content in the turbine flow path, thus increasing the
plant total electrical efficiency from 33.5 to 45%. The analysis of conceptual design, heat balance,
efficiency and economics of WER-440 with different gas turbine combined topping cycle is presented for
illustration.
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