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Introduction

In 2002, as a result of re-licensing, nearly 700 MW of U.S. nuclear power capacity was added in 13 uprate programs. Over the following two years similar re-licensing efforts have resulted in 33 uprates which have increased nuclear capacity by over 1,700 MW. Uprates can increase capacity by as much as 20 percent and cost as little as $10 per kW.

Uprates include both reactor thermal power uprates and major component upgrades, such as turbine rotor replacements or control system upgrades. The NRC lists three options for uprating units:

· Appendix K uprates (1.0 to 1.7%), 

· Stretch uprates (2 to 5%)  

· Extended power uprates (6 to 20%) 

With Appendix K and stretch uprates minimal plant hardware changes are needed and the capital cost is very low. A common Appendix K uprate is to install more precise feed water flow measurement equipment. This uprate yields 1.7% increased capacity or roughly 10 to 18 MW.

In extended power uprates, significant changes are required in balance of plant equipment such as main power transformers, steam turbines, turbine generators, electrical distribution system, and heater drain systems.

This increase in capacity may result in additional load for the auxiliary motors which may exceed the motor rating. When many of these power plants were built, the motors were very conservatively designed and with new insulating materials available there are cases where the motors can be uprated in horsepower/kW, for capacity increases up to 50 percent, but not necessarily for more torque. There are options available to the power plant owners to rewind the motors for motor capacity or to purchase new motors.

The purpose of this questionnaire is to determine if there is a worldwide trend to increase the capacity of nuclear power plants, and if so, as regards non-safety related motors, is there a trend for either rewinding the motors for more capacity or for purchasing new motors.

Questions 

The questionnaire has been answered by three countries: Brazil, Italy and Korea. Due to the long stop of nuclear production in Italy, this country refers on the experience in Romania where Italian experts keep on working.   

1. Is there a trend in your country for increasing the capacity of nuclear power plants?

      The answer is yes for Italy (Romania) and Korea, no for Brazil.

      2.  If there is such a trend, does it apply to what types of units ( BWR, PWR,    Candu , Other )? 

           The technology selected for Romanian units  is Candu while the one    selected for Korean units  is the PWR one.


Also the technology of the nuclear power station, rated 620 MW, about which Brazil refers is the PWR one.  


3. Is there any interest on the part of owners to increase the capacity of  existing large motors or is the tendency to purchase new motors? Explain.

Rewinding motors is a common practice in Romania, while Korea does not plan to increase  capacity  of large motors even if power uprating projects are considered. In case of the nuclear power station considered by Brazil the old motors will be replaced by new equally rated safety ones. 

4. Which non-safety related motor applications will likely require capacity increase (Reactor Coolant Pump, Reactor Recirculation Pump, Circulating Water Pump, Condensate Booster Pump, Other)? 
           In case Romanian units they say that motors for Circulating Water Pumps, Condensate Booster Pumps and others usually require capacity increase: Motors for Coolant Pumps and for Reactor Recirculation Pumps are obviously excluded.

5. What is the horsepower/kW, voltage, and rpm of motors likely to require    uprating?

In Romania the uprating involves motors from 1 to 15 MW – from 6 to 10 kV, at 1500 rpm.

6. Please indicate if there is any option for using ASDs:

There is no option for ASDs.

7. In case of positive answer to Q. 6, please indicate the involved applications (BWR, PWR, Candu, Other) and the reasons:

Please note: Question 7 did not receive any answer in consequence of answer to question 6. 

Conclusions 

The answers were very limited, probably due to the persisting uncertainty in the field of nuclear energy production in many countries.

Also where an increase in nuclear power capacity is considered the position of auxiliary motors is not so evident. As a result the increase in motors capacity is not strictly a consequence of the increase in power generation units.

Better rewinding than replacing motors? The answer is not univocal. Nevertheless two aspects are evident:

· Safety is very important also in tackling the problem of motors;

· The ASDs option is not so popular for motors in the field of nuclear application.

In conclusion, it is worthwhile mentioning that final considerations could be affected by the very limited answers received.
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