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2.10 Power Cycle

2.10.1 Turbine Mein Steam System

Design Description
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Inspections, Tests, Analyses and Acceptance Criteria
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2.10.2 Condensate Fesdwater and Condensate Air Extraction System

2102

The Condensate Feedwater and Condensate Air Extraction System (CFRRWAS
consists of two suhsystems, the Condensate and Feedwarer (CF) System and the
Main Condenser Evacuation System (MCES)

Condensate and Feedwater System
Design Description

The funcuon of the Gondensate-and-Foedwaies «F) (Figure 2 10 2a) System is
1o receive condensate from the condenser horwells, supply condensate to the
cleanup system, and deliver highepuriey [cedwater 10 the reactory, akthe requised-

Condensate is pumped from the main
condenser hotwell by the condensate pumps, passes through the feedwater
heaters 1o the feedwuter pumps, and then ls pumped through the high pressure
heaters to the nuclear Steam Supply System.

The CF System boundaries eonsidersd-here extend from the main condenser
outlet 1o (but not including) the second-wolationvalve seiamnic restraing outside
the containment aud downstrean of sthe outermost isolation valve The CF '

Systern cona_sts of the piping, valves, heat exchangers, controls and
instrumentation, and the associated equipment and subsystems which supply the
reactor with heated feedwater in a closed steam cycle utilizing regenerative
feedwater heating

The CF System does not serve or support any safety function and has no safety
design basis. System analyses show that failure of this system cannot compromise
any satety-related systems or prevent safe shutdown.

: " : ' s . misldodevia
B L S T

Relief discharges and operating vents are channeled through closed systerns.

Operational system redundancy is provided with respect to feedwater heaters,
pumps, or control valves by using multistring arrangements and provisions for
wolating and bypassing equipment and sections of the system.

The majority of the condensate and feedwater piping e BIGe bek e (1A bk
is located within the turbine building which contains no safety-related
equipment or systems. ; :

Wm«-hmom
ol ; o v v : o :
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2102

b W » » .
Inspections, Tests, Analyses and Acceptance Criteria

Table 2.10.2a provides a definition of the inspections, tests, and/ or analyses,
together with associated acceptance criteria which will be undertaken for the CF
System,

Main Condenser Evacuation System

Design Description

Mot B LR BB b Fe G b Lhe et bvere By 4 [Le Man
Condenser Evacuation (MCE) System (Figure 2 10. QbEW

removes the hydrogen and oxygen produced by the radiolysis of water in the
reactor, and other power cycle noncondensable gases, and exhausts them to the
offgas system during plant power operation, and to the turbine building
comparument exhaust system at the beginning of each startup.

The MCE Systern does not serve or support any safety function and has no safety
design basis.

The MCE System is designed to Quality Group D, Non-Safety Related

The MCE System consists eb-awe-+008-capaciv-double-stage, of redundant
steam jet air ejectors (SJAE) units {eomplete-withdntercondensesy for power

plant operation, and a mechanical vacuum pump for use during startup, Thedast

fadve-SPAK-wnit i I L dhaaihaid ¥
Steam supply to the second-suge-ejecior SJAL s maintained at a minimum

specified flow rate to ensure adequate dilution of the hydrogen and prevent the
offgas from reaching the flammable Limit of hydrogen.

wwo-out-of threelegiereihould the steam flow drop below acceptable limits for
efigas-surearm diluton~the Offgas System will be jsolated,

The vacuum pump exhaust streamn i discharged to the turbine building
comparunent exhaust system which provides for radiation monitoring of the

-2 12/4%2



systern effluents prior to their release to the monitored vent stack and the
atmosphere.

The vacuum pump is tripped and its discharge valve is closed upon receiving a
main steam high-high radiation signal.

Inspections, Tests, Analyses and Acceptance Criteria

Table 2.10.2b provides a definition of the inspections, tests, and/or analyses,
together with assoclated acceptance criteria which will be undertaken for the
MCE System

2.10.2 -3 12/4%2
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2.10.4 Condensate Purification System
Design Description

The Condensate Purification (CP) System purifies and treats the condensate as-
required 10 maintain reactor feedwater purity, using filtration 10 remove

Lnsaluble sQlids eorvesion-products, ion exchange to remove soluble solids kom

condenser leakage and other impurities, and water treatment additions to
manimise reduce corrosion/ erosion releases in the power cycle

The CP System does not serve or support any safety function and has no safety
design basis.

The CP System s designed to Quality Group D ponsafetyrelated standards.

The CP System consists of full flow high efficiency particulate filters followed by
full flow deep bed demineralizers.

Vent gases and cther wastes from the CP System are collected in radialion
controlled areas and sent to the radwaste system for treatment and/or disposal

The CP System is located in the sJurbine bRUIAINGy, ald-Prpiv-ar-aauipme st
At s PO -k P

Inspections, Tests, Anslyses and Acceptance Criteria

Table 2.10.4 provides a definition of the inspections, tests, and/or analyses,
together with associated acceptance criteria which will be undertaken for the CP
System.

2104 1s 112082
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Table 2.10.4. Condensats Purification System
inspections. Tests, Analyses and Acceptance Critans
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2107 Maln Turbine

Deslgn Description
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2.10.7 Main Turtine

Design Description
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2.10.9 Turbine Gland Steam System
Design Description

The Turbine Gland Sealing (TGS) System (Figure 2.10.9) prevents the escape of
radioactive steam from the turbine shaft/casing penetrations and valve stems
and prevents air inleakage through subaumospheric turbine glands

The TGS System consists of a sealing steam pressure regulator, sealing steam
header, a gland steam condenser, with two full capacity exhaust blowers, and the
associated piping, valves and instrumentauon

The TGS System does not serve or support any safety function and has no safety
design basis.

The TGS System is designed to Quality Group D standards nonsafety-related.

annd-athatdoveli The TGSS steam supply showkd will be switched to the auxiliary
source. if the discharge steam radiation level excaeds setpoinl.

Relief valves on the seal steam header prevent excessive seal steam pressure.
Inspections, Tests, Analyses and Acceptance Criterls

Table 2.10.9 provides a definition of the inspections, tests, and/or analyses,
together with associated acceptance criteria which will be undertaken for the
TGS System,

2109 o1 112382
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2.10.13 Turbine Bypscs System
Design Description

The Turbine Bypass (TB) System provides capability to discharge main steam
from the reactor directly to the condenser to minunize step load reduction
transients effects on the reactor coolant system. The system is also used to
discharge main steam during reactor hot standby and cooldown operations.

The TB System does not serve or support any safety function and has no safety

design basis.

energy-inesobiLhe TB System are i located in the turbine building and-ae-
MW‘W ; I i M‘W : '

Inspections, Tests, Analyses and Acceptance Criterla
Table 2.10.18 provides a definition of the inspections, tests, and/or analyses,

together with associated acceptance criteria which will be undertaken for the TB
System.

21013 -1 11/2382
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2.10.21 Main Condenser

0

Design Description

The main condenser is designed to condense and deaerate the exhaust steam
from the main turbine and provide a heat sink for the Turbine Bypass (TB)
System,

The main condenser does not serve or support any safety function and has no
safety design basis. &4 : \ rhrobs

Since the main condenser operates at a vacuum, amy leakage s into the shell side
of the main condenser. Tubeside or circulating water inleakage is detected by
measuring the conductivity of sample water extracted beneath the tbe bundles
In addition, conductivity is censmwewsly monitored at the discharge of the
condensate pumps and alarms provided in the main control room.

5 112382
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'he main condenser potental for flooding is less than the Circulating Water
CW) System and, consequently flooding protection is the same as the CW
Systern (2.10.28). Condenser pressure indicators are located above design basis

iy poveni flood level
MM.M A s
Inspections, Tests, Analyses and Acceptence Criteris

lable 2.10.21 provides a definition of the inspections, tests, and/ or an alyses

together with associated acceptance criteria which will be » undertaken for the
IMALN condenser
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2.10.23 Clroulating Water System

2108

Design Description

The Circulating Water (CW) System (Figure 2.10.23) provides a comtmuwown
supply of cooling water 10 the main condenser to remove the heat rejected by
the nurbine cycle and auxiliary systems

The CW System does not serve or support any safety function and has no safety
design basis.

To prevent flooding of the nurbine bullding, the CW System is designed to
automatically isolate in th ¢ event of grom system leakage. The circulating water
pumps are tripped and the pump and condenser valves are closed in the event
of a system isoiation signal from tlie condenser area high-high level switches. A
condenser area high leve] alarm s provided in the malg control room.

it ““"P‘“*"“""“"*“"“‘“‘"’“‘“,i

The CW System is designed {3 and-constrisied-in-aseordanes with Quality
Group D speeificasiens non-afety related.

The CW.S . he-follow . 010,88
P O P T s
Pamps
Con. 1Ebsbab@t wariiatorrhisd

A BO-Se - ] A RGOS

t £ s e e ®

Inspections, Tests, Analyss and Acceptance Criteria

Table 2.10.28 provides a definition of the inspections, tests, and/or analyses,
together with associated acceptance critena which will be undertaken for the
CW System.

"R 12382
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Cortiied Design Comenitranent

hoowbng of the turbene Dutldng wall be
proveated by ON System wolanan 0 Hhe
avent of oS SyElor ieakage. Lpon
receipt of an isolenon monal. the
circulating water pumps will 10 and the
condenser valyes ClO88.

A simplified configurstion for (he W
System is descrnibed m Section 2.10.23.

Control room sensors aia provided for OW
System parametsrs gefined in Sectuon
2.10.23.

Table 2. 10.23: Circulsting Watsr System

Inspections, Tests, Al yaes

ansiyces of ihe lesksgaficodany
charactensixs of the as built CW System
will ba pecformed usng samuisted Lonsis
10 verify system isclatss On hign tevel

Construction records will be reviewsd and
visusl inspections wil be conducted for the
configurswion of the (W System.

inspect:ons wil be performed to venty the
presence of control room indicators for the
217 3 System.

ons, Tests, Analyses and Acceptance Civteria

Acceptance Crviers

O Syatam 166-ates MPan reoe it o an
W.WPWWT-DWM Jon gev
valves Jose

The 85 buyilt whﬁs\:f"_\’" of the oW
System is in sccordance with the
dRECr plon 1N SeCtion 21023,

nstnumeniation & present in the Control
rgom as gefingd 0 Sechon 21023
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