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10.0 Steam and Power Conversion System

The information in this section of the reference ABWR DCD, including all subsections, tables
and figures, is incorporated by reference with the following departures and supplements.

STD DEP T1 2.2-1
STD DEP T1 3.4-1

STP DEP 10.1-1

STP DEP 10.1-2 (Figure 10.1-1)
STP DEP 10.1-3 (Figure 10.1-2)
STP DEP 10.1-4 (Figure 10.1-3)
STP DEP 10.2-1 (Table 10.1-1)
STP DEP 10.4-5 (Table 10.1-1)

STD DEP Admin

10.1 Summary Description
STP DEP 10.2-1

Steam, generated in the reactor, is supplied to the high-pressure turbine and the second stage
reheaters of thesteam moisture separators/reheaters. Extraction steam from the high-pressure
turbine is supplied to the first stage reheaters of the moisture separators/reheatéieam
leaving the high-pressure turbine passes through a combined moisture separator/reheater
prior to entering the low pressure turbines. The moisture separator drains, steam reheater
drains, and the drains from the two high pressure feedwater heaters are pumped back to the
reactor feedwater pump suction by the heater drain pumps. The low pressure feedwater heater
drains are cascaded to the condenser.

STP DEP 10.4-5

Steam exhausted from the low-pressure turbines is condensed and deaerated in the condenser.
The condensate pumps take suction from the condenser hotwell and deliver the condensate
through the filters and demineralizers, gland steam condenser, steam jet air ejector condensers,
offgas recombiner condensers, and to the suction of the condensate booster pumps. The
condensate booster pumps discharge condens#teough the low-pressure feedwater heaters to
the reactor feed pumps. The reactor feed pumps discharge through the high pressure feedwater
heaters to the reactor.

The conceptual design information in this section of the reference ABWRDCD is replaced with
the following site-specific supplemental information.

Summary Description 10.1-1
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Major S&PC System design features are summarized in Table 10.1-1. The system main

eoneceptucrd features are lllustmted on Figure 1 0 1- I —aﬁbfnﬁng—a—ﬁdzpzleﬁideﬁbﬂde—emedeﬁ%

.................... =

16 HE5S Ao : S .The inlet pressure at the turbine main
steam Valves reflects reactor power, steam hne ﬂow and pressure regulator programming, but
never exceeds the pressure for which the turbine components and steam lines are designed.

STD DEP T1 3.4-1

Non-safety-related instrumentation is provided to measure and control flow, pressure,
differential pressure, temperature, and level throughout the steam and condensate system. The

instrumentation provides input signals to the ptant-computersrecorders-and-controt-

spstemsPlant Information and Control System which maintain the normal operation of the plant.

STD DEP T1 2.2-1
STD DEP Admin

Safety-related instrumentation is provided to detect the fast closure of the turbine meain-stop

control valves and e#-pressure-stop valve position-turbinefirst-stage-pressure-andmain-
eondenserpressure, These signals go to each division of the Reactor Protection System (RPS).
Refer to subsection 7.2.1 for a description of the RPS interface for these devices. In addition,
safety-related instrumentation is provided to measure main steam header pressure and to
provide indication of main steam line leakage. These signals go to each division of the L.eak
Detection and Isolation System (LDS). Refer to subsection 7.3.1.1.2 for a description of the
LDS interface with these instruments.

10.1-2 Summary Description
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Table 10.1-1 Summary of Important Design Features and Performance
Characteristics of the Steam and Power Conversion System

Nuclear Steam Supply System, Full Power Operation

Rated reactor core power, MWt 3,926
Rated NSSS power, MWt 3,919
Reactor steam outlet pressure, MPaA 717
Reactor nominal outlet steam moisture,% 0.1
Reactor inlet feedwater temperature, °C 215.6

Turbine-Generator

Nominal Rating, MWe ~1,400
Turbine type Tandem compound, six flow, 132.08 cm last-stage
bucket

1 high pressure turbine
3 low pressure turbines

Operating speed, rad/s 188.5
Turbine throttle steam pressure, MPaA 6.79
Throttle steam nominal moisture, % 04

Moisture Separator/Reheaters (MSRs)

Number of MSRs per unit 4
Stages of moisture separation 1
Stages of reheat [+2

Main Condenser (Site Dependent)
Type Muitiple Single pressure
Design duty, kW [~25-40%70°251.05 x 107
Circulating water flow rate, m3/h mﬂ
Circulating water temperature rise, °C ~16.87.93

Condensate Pumps

Number of pumps | 4-56% 4 x 33% (3 operating and 1 standby)
Pump type Vertical, centrifugal multi-stage

Driver type Fixed speed motor

Design Conditions:

Normal flow, m%h ~18772 ~2300

Total head, m (42672 ~170

Rated motor power, kW ~3800 ~1450

Summary Description 10.1-3
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Table 10.1-1 Summary of Important Design Features and Performance
Characteristics of the Steam and Power Conversion System

'Condensate Booster I"umps
Number of Pumps
Pump Type

Driver Type

Design Conditions:

4x33% (3 operating, 1 standby)
Horizontal, centrifugal, single stage
Fixed speed motor

Duty per shell, kW

b. No.2
Number per stage
Stage pressure, kPaA
Duty per shell, kW

c. No.3
Number per stage
Stage pressure, kPaA
Duty per shell, kW

d. No.4
Number per stage
Stage pressure, kPaA
Duty per shell, kW

High Pressure Heaters

e. No.5
Number per stage
Stage pressure, kPaA
Duty per shell, kW

f. No.6
Number per stage
Stage pressure, kPaA
Duty per shell, kW

Reactor Feedwater Pumps
Number of pumps

Pump type
Driver type
Design conditions:

Main pumps:
Normal flow, m3/h
Total head, m
Rated motor power, kW

Normal Flow, m3/h ~2300
Total Head, m ~300
Rated Motor Power, kW ~2500
Teedwater Heaters
Low Pressure Heaters
a. No.1
Number per stage 3
Stage pressure, kPaA 24-5 48.3

224 71.43 x 10°

3
608 99.97

48-85 40.51 x 10°

3

147 206
5488 45.78 x 10°

3
330 398.5
6490 47.77 x 10°

2

1353 1363.1
(77155 154.64 x 10°

2

231 2360
12873 134.53 x 10°

3 normally operating (33-65%), 1 standby,
variable speed

Horizontal, centrifugal, single stage
electric motors

~420224 ~3300

~640-08 ~720

~3£200 ~7700

10.1-4

Summary Description
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Table 10.1-1 Summary of Important Design Features and Performance
Characteristics of the Steam and Power Conversion System

Heater Drain Pumps

Number of pumps |2—)e59% 4 x 33% (3 operating, 1 standby)
Pump type Horizontal, centrifugal

Driver type Fixed speed motor

Design conditions:

Normal flow, m3/h ~13620 ~1250

Total head, m ~2286 ~ 370

Rated motor power, kW ~1850 ~ 2000

Heater Drain Tank

Number of tanks 21
Design, pressure kRPa MPaG 1544 1.7 & Vac.
[Tank capacity. m® 56 700L~76

Summary Description 10.1-5
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The following figures are located in Chapter 21
m  Figure 10.1-2 Reference Heat Balance for Guaranteed Reactor Rating

m  Figure 10.1-3 Reference Heat Balance for Valves-Wide-Open (VWO)

Summary Description 10.1-7/8
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