
10.0 STEAM AND POWER CONVERSION SYSTEM

10.1 DESIGN BASIS 

The steam and power conversion plant consists of components of conven

tional design, acceptable for use in large central power generating stations.  

The equipment is furnished to provide the best operating economy with utmost 

safety and reliability.  

The reactor coolant conveys the heat from the reactor core to the four 

steam generators where steam is produced in a separate system to drive the 

turbine generator.  

The turbine generator steam and feedwater system disposes of the heat 

from the reactor coolant system following a full load trip of the unit. This 

heat is disposed of through steam dump to the turbine generator condenser 

circulating water and through atmospheric relief valves.  

The equipment of the steam and power conversion system has a maximum 

calculated capability of 1,068 MW gross output.  

10.2 SYSTEM DESIGN AND OPERATION 

10.2.1 FEEDWATER AND STEAM SYSTEMS 

The feedwater and steam systems are shown in Figure 10-1.  

The steam from the four steam generators is admitted to the turbine high 

pressure element under regulation of four governing control valves. The steam 

expands through the high pressure turbine and exhausts into six moisture sep

arators to reduce the moisture content and then is reheated. The reheated 

steam flows through three double-flow turbine elements and each exhausts into 

its own condenser.  

Six stages of regenerative feedwater heating are provided to heat the feed

water to the steam generators.  

One stage of feedwater heating is provided from the high pressure turbine 

and one from its exhaust, and the remaining four stages of extraction are from the 

low pressure turbines. The two lowest stage horizontal feedwater heaters are 

located in the condenser necks and the balance located in the building's Heater 

Bay. One-third capacity heaters (three strings) are used throughout to facilitate 

operation and design, reliability and the use of currently available acceptable 

heater sizes. Closed feedwater heaters are used throughout with deaeration per

formed in the condensers.  
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The condensate from the three condensers is pumped by three condensate 

(hotwell) pumps through the air ejector inter-and after-condensers, turbine 

gland sealing steam condenser and five stages of feedwater heaters to the 

suctions of the feed pumps. The feedwater pumps force the water through one 

stage of high pressure feedwater heating into the four steam generators.  

Condensate from the turbine steam reheaters flows into the high pressure 

feedwater heaters. The high pressure heater drains cascade into the top low 

pressure heaters, their drainage plus condensate from the turbine moisture

separator flows into the heater drain tank. The heater drain pumps discharge 

into the feedwater pump suction header. The drainage from the other low 

pressure heaters cascades down to the condensers.  

10.2.2 TURBINE - GENERATOR 

The turbine is a four element, tandem compound, six flow, 1800 RPM unit 

with 44 inch last row blades. The turbine consists of one double-flow high 

pressure element and three low pressure double flow elements each exhausting 

into its own condenser. The exhaust steam from the high pressure turbine 

element exhausts into six horizontal moisture separators where moisture is 

removed and the steam reheated by live steam prior to entering low pressure 

turbine elements.  

The turbine is coupled to a single hydrogen inner-cooled generator and a 

rotating rectifier exciter.  

The turbine's maximum guaranteed gross rating is 1,021 MW when oper

ating with inlet steam conditions of 730 PSIA, 508FTT, 1/4 percent maximum 

moisture, exhausting at 1.5" Hg absolute, zero percent makeup, and with six 

feedwater heaters in service. The generator has sufficient capability to handle 

the gross kilowatt output of the steam turbine with its control valves wide open 

at rated steam conditions.  

The high pressure turbine exhaust enters the six combined moisture sep

arator and reheater shells where the entrained moisture is removed by wire 

mesh demisters. The dried steam rises across horizontal live steam reheater 

tubes and is superheated. The reheated steam leaves the shells at the top and 

flows to the low pressure turbine elements.  

The turbine oil system consists of a high pressure hydraulic control sys

tem and a low pressure lubrication system. Oil also is used to seal the
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generator shaft seals to prevent hydrogen leakage from the generator into the 

turbine room. The turbine shaft driven oil pump normally supplies all oil re

quirements. A motor driven auxiliary oil pump is supplied for starting and 

shutting down and stand-by. An AC motor driven oil pump is provided for 

turning gear and emergency operation. A DC motor driven oil pump operated 

from the station battery is included for additional backup to assure lubricating 

oil to the machine. An AC motor driven generator seal oil pump is furnished 

for normal operation with a DC motor driven backup pump to assure confine

ment of the hydrogen within the generator.  

A continuous bypass turbine oil purification system is provided to remove 

contaminents from the oil.  

To maintain shaft alignment while the unit is down, a motor driven turn

ing gear is provided.  

10.2.3 CONDENSER AND AUXILIARIES 

Three surface type, single pass, radial flow condensers are provided with 

bolted divided water boxes at both ends. Fabricated steel water boxes and 

shell construction is used. The hotwell is designed for two minute storage 

while operating at maximum turbine throttle flow with free volume for con

densate surge protection. The hotwells are longitudinally divided to facilitate 

condenser tube leakage detection. The deaerating hotwells are provided to 

reduce the residual oxygen in the condensate to less than 0.01 cc per liter.  

The Admiralty tubes are welded into silicon-bronze tube sheets. Water box 

manholes are provided for access. Provision is made for condensing the 

main feedpump drive turbine exhaust. The condensers have steam turbine by

pass condensing arrangements to condense turbine bypass steam for controlled 

startups and to condense residual and decay heat steam.  

Three motor driven, multi-stage, vertical, pit type, centrifugal condensate 

pumps are provided each taking suction from the condenser hotwells. The 

condensate pumps discharge into three separate parallel streams of feedwater 

heaters and provide the suction supply to the feedwater pumps.  

One four element, two stage air ejector with common inter-and after-con

densers is provided for each condenser. For normal air removal, one air 

ejector unit is required per condenser. The ejectors function by using main 

steam.  

For initial condenser shell side air removal, hogging equipment is pro

vided. During periods of plant shut-down where residual heat is involved, this
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apparatus may be used. To maintain proper condenser evacuation and to al

low the proper functioning of the condenser, two one-half capacity, multi-stage, 

vertical , pit type, centrifugal heater-drain pumps are provided to discharge 

the moisture separator reheater drains and two stages of feedwater heater 

condensate into the feed pump suction.  

Two half-capacity, horizontal, centrifugal, turbine-driven, feedpumps are 

provided to supply the feedwater requirements to the four steam generators.  

Minimum flow protective devices are provided for each feedpump.  

An auxiliary steam-driven feedpump is provided to supply feedwater to 

the steam generator for residual heat removal.  

10.2.4 CIRCULATING WATER SYSTEM 

Hudson River water is used for the condenser circulating water and plant 

service. The River flows under the floating debris skimmer wall into eight 

separate screen wells through heavy steel trash bar racks. The trash bar 

racks protect the traveling screens against damage from heavier debris. The 

water flows through traveling screens where the smaller debris is removed.  

When the screens become sufficiently dirty to require cleaning, a signal to the 

central control room is made and cleaning is inaugurated. Each screen well 

is provided with stop logs on both ends to allow dewatering of any individual 

screen well for maintenance purposes.  

The water from the screen wells flows into a common after -bay. The 

six motor driven, vertical condenser circulating pumps and five motor driven 

vertical service water pumps take their suctions from this common after-bay.  

The condenser circulating pumps are located in individual pump wells. The 

circulating water is piped to the condensers. The circulating water is normally 

discharged back into the river at a distance far enough away from the intake 

to minimize recirculation. To protect the traveling screens against ice during 

freezing water conditions, warm discharge water from the condenser may be 

recirculated ahead of the screens to raise inlet water temperature.
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10.2.5 SERVICE WATER SYSTEM

River water is used for service water purposes for the nuclear and the 

conventional plants. The five motor driven service water pumps take suction 

from the screen well structure after-bay and discharge through individual basket

type strainers into a common manifold. Four service water pumps will supply 

the total requirements with the fifth serving as a standby unit. One discharge 

main supplies service water to the reactor plant component cooling and con

tainment ventilation cooling and a second main supplies the conventional plant.  

The service water is returned to the river via the condenser circulating water 

discharge system.  

10.2.6 TUR~BINE CONTROL 

The high pressure steam from the steam generators enters the turbine 

through the individual turbine stop and control valves. The control valves ad

just the turbine throttle flow to accommodate load requirements. For double 

protection against excessive overspeeding of the turbine, the stop and control 

valves immediately shut off the steam flow to the turbine in case of an over

speed trip. A 300 PSIG oil system is used to hydraulically operate the turbine 

control system.  

The overspeed trip mechanism consists of an eccentric weight mounted in 

the end of the turbine shaft which is held in position by a spring until the tur

bine speed reaches the tripping speed. At the tripping speed, the centrifugal 

force then overcomes the restraining spring and the eccentric weight flies out, 

striking a trigger which trips the overspeed trip valve. The autostop fluid is 

then released to drain causing the immediate closing of the turbine stop valves, 

control valves, and automatic non-return valves.  

The autostop valve is also tripped when any one of the protective devices 

is actuated. The protective devices include a low bearing oil pressure trip, a 

solenoid trip, a thrust bearing trip, and a low vacuum trip.  

10.3 TESTS AND INSPECTIONS 

Provisions will be made in the design, to check periodically those items 

which might cause a turbine trip.
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