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**» Boiling Water Reactor
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® Operates in essentially the same way as a fossil-fueled generating plant.

Boiling Water Reactor

® Inside the reactor vessel, a steam/water mixture is produced absorbing core heat.

® Two stages of moisture separation: water droplets are removed before the steam line

® Steam line = turbine = condenser = reactor vessel

® Recirculation pumps & jet pumps
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Boiling Water Reactor
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Boiling Water Reactor

+» Statistics
® 63 BWRs/443 NPPs

PWR
BWR
PHWR
LWGR
GCR

FBR

75 150 225 300

(2021-03-11)

Reactor Type Reactor Type Descriptive Name Number of Reactors ¥
PWR Pressurized Light-Water Moderated and Cooled Reactor 302
BWR Boiling Light-Water Cooled and Moderated Reactor 63
PHWR Pressurized Heavy-Water Moderated and Cooled Reactor 49
GCR Gas Cooled, Graphite Moderated Reactor 14
LWGR Light-Water Cooled, Graphite Moderated Reactor 12
FBR Fast Breeder Reactor 3

Total 443


https://pris.iaea.org/PRIS/home.aspx

Boiling Water Reactor

+» Statistics
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+» Statistics

® 4 BWRs/60 NPPs: 2 in Japan, 2 in Taiwan

Total Number of Reactors: 53
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Boiling Water Reactor
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Number of Reactors
Reactor Type Reactor Type Descriptive Name Number of Reactors
BWR Boiling Light-Water Cooled and Moderated Reactor 4
FBR Fast Breeder Reactor 1
HTGR High Temperature Gas Cooled Reactor 1
PHWR Pressurized Heavy-Water Moderated and Cooled Reactor 4
PWR Pressurized Light-Water Moderated and Cooled Reactor 43
Total 53



Boiling Water Reactor

** History
® Developed by the Idaho National Laboratory and General Electric (GE) in the mid-1950s.

BWR/1
- The first large-scale BWR BWR/2 .
(1960) - The first large direct cycle
- Use of dual steam cycle BWRs in the mid-1960's
(steam drum, SG) = - Elimination of the SGs

- Use of five external

recirculation loops.
Fukushima Daiichi Unit-6

BWR/5 (Tokai 2, 1977)
- Improved ECCS

- Valve flow control
BWR/6 (Kuo Sheng, 1978)
- Compact control room

Fukushima Daiichi Unit-1

BWR/3 /

- Simplified by the introduction
of internal jet pumps.

- Solid-state PPS BWR/4 (Vermont Yankee, 1972)
- increased power density (20%)
h S
fg—;f Fukushima Daiichi Unit-2~5
-
— ‘ ' [—
{ 7 T
JTL”
ABW
SBWR ESBWR
First commercial operation in 1996 Adaption of fully passive Economic design by
Simplified by using pumps cooling systems combining
attached directly to the vessel Not economic due to small concepts of ABWR

capacity (~600MWe) and SBWR


http://en.wikipedia.org/wiki/Idaho_National_Laboratory
http://en.wikipedia.org/wiki/General_Electric

Boiling Water Reactor

“* History
® VBWR (Vallecitos Boiling Water Reactor) '
= 1st General Electric BWR power plant
= Built in 1957 (near San Jose, California)
= 1st commercial BWR; 5 MWe supplied Al i >
to Pacific Gas & Electric grid (through 1963) (== == — FORCED CIRCULATION, DUAL CYCLE
= 1000 psig (66.7 atm) operating pressure . ey

Sade -

I =

® BWR-1
= Introduced in 1955
= 1scommercial plantin 1960 (Dresden 1)
= 8 plants

= Characteristics:
— External or Internal steam separation

— Low power density core

BWRS5/6 BWR3/4
-

ABWR SBWR ESBWR



Boiling Water Reactor

** History
® BWR2

= |ntroduced in 1963

= 3 plants _
= Characteristics: Evolution of BWR

— Internal steam separation
— Low power density core

— 5 Recirculation loops

— Flow control load following

® BWR3
= |ntroduced in 1965 BWR5/6 BWR3/4 o

N’

= First Jet Pump application

= 9plants —

= Characteristics:
— Low power density core
— Internal Jet Pumps
— 2 Recirculation loops



** History

® BWR4

Introduced in 1966
Increased power density

= 25 Plants
= Characteristics:

— High power density core
— Mark | or Il containment

® BWR5

Introduced in 1969

Improved safeguards (ECCS)
Recirculation flow control valves
8 plants

Characteristics:
— Valve flow control load following
— ECCS injects into core shroud

BWR5/6

Boiling Water Reactor

Evolution of BWR

BWR1 BWR?2
P
BWR3/4
O O
Neid
Ve
ABWR SBWR ESBWR



Boiling Water Reactor

** History
® BWR6

* Introduced in 1972
= Added fuel bundles; increased output;

Evolution of BWR

= Improved fuel safety margins
= Improved Recirc system performance
= 8 plants

= Characteristics:
— Valve flow control, 8 x 8 fuel bundle

® ABWR
= |ntroduced in 1991
Blend of best features:

= operating BWRs, available new technologies,

& modular construction techniques

4 plants ABWR SBWR FSBWR

Characteristics: o
— Safety improvements (reduced core damage frequency)

— Design life 60 years

No external Recirc Loops; Reactor Internal Pumps



Boiling Water Reactor

** History
® ESBWR

= Currently in licensing and design

= Characteristics:
— Passive Safety
— Natural Circulation; No Recirc loops or Pumps
— Safety improvements (reduced core damage frequency)
— Design life 60 years
— Larger Main Generator (~1600 MWe)

BWR/1
- The first large-scale BWR B : :
(1960) - The first large direct cycle

BWRs in the mid-1960's
- Elimination of the SGs
- Use of five external
recirculation loops.

- Use of dual steam cycle
(steam drum, SG) A

BWR/5 (Tokai 2, 1977)

- Improved ECCS

- Valve flow control
BWR/6 (Kuo Sheng, 1978)
- Compact control room
- Solid-state PPS

BWR/3

- Simplified by the introduction
of internal jet pumps.

BWR/4 (Vermont Yankee, 1972)

- increased power density (20%)

&

i

Dtrﬁl 5, u

ABWR SBWR

ESBWR
First commercial operation in 1996 Adaption of fully passive Economic design by
Simplified by using pumps cooling systems combinin
§ & g
attached directly to the vessel Not economic due to small

ts of ABWR
capacity (~600MWe) :zgcggvas



Boiling Water Reactor

** History
® Containment design evolution

DRY ABWR

MARK I

MARK I




** History

® Containment design

The first BWR contamments were spherical
“dry” structures, similar to those still used today n
PWR designs. The BWR, however, quickly moved
to the “pressure suppression” containment design for
its many advantages. Among these are:

*  High heat capacity
«  Lower design pressure

*  Superor ability to accommodate rapid depres-
surization

*  Unique ability to filter and retain fission prod-
ucts

»  Provision of a large source of readily available
makeup water in the case of accidents

«  Simplified, compact design

It 1s the reduction in containment design pres-
sures, together with the elimination of the external

Boiling Water Reactor

recirculation loops. that allows the containment
(and. by extension. the reactor building) to be more
compact.

The Mark I containment was the first of the new
containment designs. The torus used to house a large
water mventory in the Mark I gives this design ifs
characteristic light bulb configuration. The conical
Mark IT design has a less-complicated arrangement,
based on steel-lmed reinforced concrete. A key fea-
ture 1s the large containment drywell that provides
more room for the steam and ECCS piping. The
Mark IIT containment design, used worldwide with
BWR/6s and some BWR/5s, represented a major
improvement in simplicity. Its steel containment
structure 1s a right circular cylinder that 1s easy to
construct, and provides ready access to equipment
and ample space for mamntenance activities. Other

Japan's Nuclear Safety Commission did
not require improvements implemented
in U.S. in 1980s.




Boiling Water Reactor

** History
® Flaw in MARK-1 containment




Boiling Water Reactor

**» Basics
® Pressure in water/steam cycle: 70 bar (7 MPa) (PWR: 155 bar)
® Temperature about 288°C (PWR: 326°C)

Parameter BWR/4 BWR/6 ABWR ESBWR
(Browns Ferry 3) | (Grand Gulf 1)

Power (MWt / MWe) 3293/1098 3900/1360 3926/1350 4500/1590
Vessel height / diameter [m) 21.9/6.4 21.8/6.4 21.1/7.1 27.6/7.1
Fuel Bundles (number} 764 800 872 1132
Active Fuel height (m) 3.7 3.7 3.7 3.0
Power density (kW/I} 50 54.2 51 54
Recirculation pumps 2 (large) 2 (large) 10 zZero
Number of CRDs / type 185/LP 193/LP 205/FM 269/FM
Safety system pumps 9 9 18 zZero
Safety Diesel Generator 2 3 3 Zero
Core damage freq./yr 1E-5 1E-6 1E-7 1E-8
Safety Bldg Vol (m3/MwWe) 120 170 180 135




Boiling Water Reactor

“* Reactor pressure vessel
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Boiling Water Reactor

“* Reactor pressure vessel

BWR Jet Pump

Steam Region

Steam Dryer

From Torus/
Suppression
Pool

LPCS In
——

From Torus/
Suppression
Pool

RCIC

Provide core flow to control
reactor power which yields

higher power level without

increasing the Rx size

e Provide part of the boundary
required to maintain 2/3 core
height following a
recirculation line break event

Downcomer Region
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Boiling Water Reactor

Recirculation system
® Flow path

Jet Pump

Risers , .
Recirc Pump Suction

Ring Header — (8

Recirc Pump Motor



Boiling Water Reactor

**» Recirculation system

® Jet pump

P (pressure) Flowincrease 611
more heat removal

Density increase p
better moderation
less leakage

p (density

o Fuel Higher power q I

higher heat flux

q (power)

e Provide core flow to control
reactor power which yields
higher power level without

Density decrease p 1
less moderatio

°
increasing the Rx size Control rod m (flow) more leakage
e Provide part of the boundary v h (subcooling)
required to maintain 2/3 core ... reaches new steady state

height following a
recirculation line break event



Boiling Water Reactor

¢ Recirculation system

® Working principle: power control

The recirculation system simply takes water from the reactor vessel and returns it to the reactor
vessel where it flows through jet pumps into the lower dome beneath the reactor core.
Changing (increasing or decreasing) the flow of water through the core is the normal and
convenient method for controlling power from approximately 30% to 100% reactor power.

— Power may be varied from approximately 30% to 100% of rated power by changing the reactor
recirculation system flow by varying the speed of the recirculation pumps or modulating flow control
valves.

As flow of water through the core is increased,

As flow of water through the core is decreased,
— Steam voids remain longer in the core,
— The amount of liquid water in the core decreases,
— Neutron moderation decreases,
— Fewer neutrons are slowed down to be absorbed by the fuel,
— Reactor power decreases.



Boiling Water Reactor

**» Recirculation system
® Working principle: flow rate control

DRIVING NOZZLE

UCTIO W
$ NFRO —\ DRIVING FLOW, W,, P,
P, ; i
Fluid under pressure High-velocity stream Mixed operating Discharge occurs at
enters inlet creates vacuum, en- medium and suction a pressure greater
trains material in the stream pass through than suction stream,
SUCTION FLOW, W,, P, suction chamber parallel section lower than operating
medium

\

Fig. A: Jet pumps operate simply and effectively.




¢ Recirculation system

® Working principle: flow rate control
= Mass conservation equation

vt = (V141 + v242)/ A

= Momentum conservation
P (A+A)+Ap N +Apv,
= A +ApV;

pr =pi(A1+ Ap)/A;

Boiling Water Reactor

DRIVING NOZZLE

DRIVING FLOW, W,, P,




¢ Recirculation system

® Working principle: flow rate control
= Bernoulli equation for diffuser

2 2
[% U
Pt8c+ fzpd86+_d

g 28 o8 28

_ Pf At
prAd

Ud

Boiling Water Reactor

DRIVING NOZZLE

DRIVING FLOW, W,, P,




Boiling Water Reactor

¢ Recirculation system

® Working principle: flow rate control
= Example

A water jet pump has a jet area of 0.010 m? and jet speed of 30.0 m/s. The jet is within
a secondary stream of water having a speed of 3.00 m/s at section 1 as shown. The
total area of the duct is 0.0750 m?. The water is thoroughly mixed and leaves the jet
pump in a uniform stream at section 2. The pressures of the jet and secondary stream
are the same at the pump inlet. Determine the following:

(a) the velocity at the pump exit and
(b) the pressure rise.

Known: Water jet pumped into flow, A;=0.010 m?, V;=30.0 m/s, Vs =3.00 m/s,
A =0.0750 m?

Assumptions: Steady flow, incompressible liquid, uniform flow at inlets and exit, uniform
pressure at sections 1 and 2, negligible friction at walls

Find: (a) V>, (b) p2 - p1 @ @

Solution: >
— Vs —
— —
—

Properties: pwater = 1000 kg/m®

AV, >

Mm




s Reactor core

BWR 6 Reactor Vessel
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BWR/6

REACTOR ASSEMBLY

. VENT AND HEAD SPRAY

. STEAM DRYER LIFTING LUG

. STEAM DRYER ASSEMBLY

. STEAM OUTLET

. CORE SPRAY INLET

. STEAM SEPARATOR ASSEMBLY
. FEEDWATER INLET

. FEEDWATER SPARGER

. LOW PRESSURE COOLANT

INJECTION INLET

. CORE SPRAY LINE

. CORE SPRAY SPARGER

. TOP GUIDE

. JET PUMP ASSEMBLY

. CORE SHROUD

. FUEL ASSEMBLIES

. CONTROL BLADE

. CORE PLATE

. JET PUMP / RECIRCULATION

WATER INLET

. RECIRCULATION WATER OUTLET
. VESSEL SUPPORT SKIRT

. SHIELD WALL

. CONTROL ROD DRIVES

. CONTROL ROD DRIVE

HYDRAULIC LINES

. IN-CORE FLUX MONITOR

GENERAL @ ELECTRIC

Boiling Water Reactor

Core equivalent diameter: 5.16 m (PWR: 3.64 m)
Active core height: 3.81'm

BWR Core Design

o Fuel Bundle

e Control Cell Bundle
o Peripheral Bundle
4+ Control Blade

Typical Control Cell
Core (CCC) Layout

> Low reactivity bundles are
placed in the control cells
(CC)

> Control rod movement done
with CC rods during
operation to compensate
for burnup 23

GE Energy / Nuclear
Apr, 2007

Copyright @ 2007 by GE Energy / Nuclear

@ imagination at work



Boiling Water Reactor

+s» Reactor core




*¢* Reactor core
® Boxed fuel channel

Bar handle

Upper tie plate
Fuel cladding

Fuel bundle

Fuel rod interim

spacer
Fuel channel

Finger spring " o
(Typical of 4) ower tie plate

!

Nose piece

Boiling Water Reactor

Shadowing

Control blade

Fuel channel

Distorted channels
close the gap

-

Bow

BWR fuel channel bowing can
Top view Front view interfere with control blades




Bo Water Reactor
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s Reactor core
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Boiling Water Reactor

+s» Control rod

® Cruciform control rod
= 72 stainless steel tube filled with boron carbide or nitride
= |nserted from the bottom

Handle

Rollers

Sheath
Neutron Absorber Rods
(Boron Nitride)
Blade
Coupling Release Handle
Velocity Limiter
Rollers

Coupling Socket




Boiling Water Reactor

** Control rod drive system

BWR Control Rod Drive System

Guide tube Exhaust scram
valve
Accumulator
Scram
discharge
Insert header
valve Insert
Withdraw l I )
Inlet scram | [ ..o Withdraw valve
Va].ve Valve ﬂ
! " - =
—‘ —— — —
Charging water Cooling water ~ Drive water Exhaust header
header header header




Boiling Water Reactor

+s» Control rod

® Cruciform control rod
= 72 stainless steel tube filled with boron carbide or nitride

= |nserted from the bottom

The BWR is the only light water reactor system that employs bottom-entry control rods.
Bottom-entry and bottom-mounted control rod drives allow refueling without removal of
control rods and drives, and allow drive testing with an open vessel prior to initial fuel load-
ing or at each refueling operation. The hydraulic control rod drive system, which incorpo-
rates mechanical locking of the rod at the selected position, provides positive driving, and
positioning of the control rods. Pressurized accumulators that provide a rod insertion force
far greater than any gravity or mechanical system carry out rapid control rod insertion.



** Control rod drive system

WVENT

Q% FROM OTHER
R — CRD SCRAM OUTLETS (83}
AR

Boiling Water Reactor

COUPLING

1
i
]
- SCRAM DISCHARGE O ~—
acmsilﬁ:mn : WOLUME {2} CRD
N GUIDE TUBE "~
P TYe REACTOR
;8 INSTRUMENT VESSEL $DEX
No : VOLUME (2) TUBE
L]
- L
j lecmmmaa
1
N SEAL
SCRAM xD_ -_ DRAIN (]{ SCRAM
et SOy RPRPRRPRE o PRSP A
o VA OUTLET VALVE SPRING / s
COLLET
Tog;r;zn - PISTON
ACCUMULATOR CRD N
(138) - HOUS ING “~g_| AND SEALS
..:T: -
FROM OTHER l_J BALL CHECK VALVE
CRD EXHAUST (136)
CONDEMSATE N * A *
STORAGE CHARGING WATER y
TANK HEADER Ex“’::éﬂ.g”m 121 120
crRo A& | omEcTioNAL|  E------- = B OOOLING WATER
DIRECTIONAL
"ﬁ:‘#c CONTROL ---| - TOOTHER CRD'S
) FLOW CONTROL VALVES r= STABLEZNG fp {138)
STATIO! VALVES
7Y P ' (2SETS)
] ' TO OTHER
W H CRD DIRECTIONAL
@ CONTROLVALVES
TOREACTOR WATER
CLEANUP SYSTEM
DRIVE FLOW CONTROL DRIVEWATER COOLING RETURMN LINE
WATER VALVE (2] HEADER WATER
FILTER HE ADER
TO RECIRCULATION
PUMP SEAL FROM
REACTOR

VESSEL



*» Safety systems

RHRS (Residual Heat Removal System)
RCIC (Reactor Core Isolation Cooling)
HPCI (High Pressure Coolant Injection)
ADS (Automatic Depressurization System)
LPCI (Low Pressure Coolant Injection)
HPCS (High Pressure Core Spray)

LPCS (Low Pressure Core Spray)

IC (Isolation Condenser)

Boiling Water Reactor

Steam Region
ADS

Steam Dryer

st

S
(=3
it
=1
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Steam Separator
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Initialisms

High Pressure
Core Spra
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Low Pressure
Core spray
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Fif

m Condensers

LPCI In
1
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Reaotion |Cone
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Pool
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Boiling Water Reactor

** RHRS (Residual Heat Removal System)

® The shutdown cooling mode of the residual heat removal (RHR) system is used to complete
the cooldown process when pressure decreases to approximately 50 psig.

Containment/Drywell | Reactor

/ Vessel
Steam
Line
Electrical
1 | Generator
| ' 3 28 1

Steam

Dryer
Assg:bty ’
F J J
Turbine L :' ':
Bypass _'_'
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f ] =
Reactor i A
Core

T e

Recirculation
Pump

Residual Heat Removal

Residual Heat / Heat Exchanger

Removal Pump

Containment Suppression Chamber |

Service Water




** RCIC (Reactor Core Isolation Cooling)

Boiling Water Reactor

Containment, Drywell I

A

Safety/Relief Valve

Steam
Dryer
Assembly

Steam
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Assembly

Reactor
Core
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Rk

Main Stean
To Main Turbine

1

Mfain Feedwater Line

Recirculation Loop
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Recirculation
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Pump

Condensate
Storage Tank

Containment Suppression Chamber
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Boiling Water Reactor

¢ RCIC (Reactor Core Isolation Cooling)

® Provides makeup water to the reactor vessel for core cooling when the main steam lines
are isolated and the normal supply of water to the reactor vessel is lost.

® Components

= Turbine-driven pump, piping, and valves necessary to deliver water to the reactor vessel at
operating conditions.

® Working principle
= The turbine is driven by steam supplied by the main steam lines.
= The turbine exhaust is routed to the suppression pool.

= The turbine-driven pump supplies makeup water from the condensate storage tank, with an
alternate supply from the suppression pool, to the reactor vessel via the feedwater piping.

= The system flow rate is approximately equal to the steaming rate 15 minutes after shutdown with
design maximum decay heat.

= Initiation of the system is accomplished automatically on low water level in the reactor vessel or
manually by the operator.



Boiling Water Reactor

*»* HPCI (High Pressure Coolant Injection)

Containment Drywell |

m Safety/Relief Valve
Main Steam Line
a ﬁ» To Main Turbine

| ]
Steam I
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Assembly a Main Feedwater Line

. Steam * Condensate
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Reactor F
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Boiling Water Reactor

¢ HPCI (High Pressure Coolant Injection)
® Similar to RCIC

® The high pressure coolant injection (HPCI) system is an independent emergency core
cooling system requiring no auxiliary ac power, plant air systems, or external cooling water
systems to perform its purpose of providing make up water to the reactor vessel for core
cooling under small and intermediate size loss of coolant accidents.

® The high pressure coolant injection system can supply make up water to the reactor vessel
from above rated reactor pressure to a reactor pressure below that at which the low
pressure emergency core cooling systems can inject.

RCIC: capacity of 2.3 m3/min at 10.0 to 7.9 MPa
HPCI: capacity of 18.9 m3/min




Boiling Water Reactor

*»» ADS (Automatic Depressurization System)

Containment Drywell |

m Safety/Relief Valve
Main Steam Line
a ﬁ» To Main Turbine

| ]
Steam I
Dryer
Assembly a Main Feedwater Line

. Steam * Condensate
Separator | [, Storage Tank

Assembly
Recirculation Loop
(Typical of 2)
Reactor F
Core

& = =E

Containment Suppression Chamber |




Boiling Water Reactor

** ADS (Automatic Depressurization System)

Designed to activate in the event that there is either a loss of high-pressure cooling to the
vessel or if the high-pressure cooling systems cannot maintain the RPV water level.

ADS can be manually or automatically initiated.

The system rapidly releases pressure from the RPV in the form of steam through pipes that
are piped to below the water level in the suppression pool (the torus/wetwell).

Brings the reactor vessel below 32 atm (3200 kPa, 465 psi), allowing the low-pressure
cooling systems to restore reactor water level.

During an ADS blowdown, the steam being removed from the reactor is sufficient to ensure
adequate core cooling even if the core is uncovered.

The water in the reactor will rapidly flash to steam as reactor pressure drops, carrying away
the latent heat of vaporization and providing cooling for the entire reactor.

Low pressure ECCS systems will re-flood the core prior to the end of the emergency
blowdown, ensuring that the core retains adequate cooling during the entire event.



Boiling Water Reactor

¢ LPCI (Low Pressure Coolant Injection)
¢ LPCS (Low Pressure Core Spray) / (High Pressure Core Spray)

Contamment Tirywall I

Contamment Spray &

| J K
Steam Main Steam Line
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Boiling Water Reactor

¢ LPCI (Low Pressure Coolant Injection)/LPCS (Low Pressure Core Spray)

® HPCS (High Pressure Core Spray)

= The core spray system consists of two separate and independent pumping loops, each capable of
pumping water from the suppression pool into the reactor vessel.

® LPCS (Low Pressure Core Spray)

= The core spray system consists of two separate and independent pumping loops, each capable of
pumping water from the suppression pool into the reactor vessel.

= Core cooling is accomplished by spraying water on top of the fuel assemblies.

® LPCI (Low Pressure Coolant Injection)

= The low pressure coolant injection mode of the residual heat removal system provides makeup
water to the reactor vessel for core cooling under loss of coolant accident conditions.

= Pumped by residual heat removal system



Boiling Water Reactor

¢ LPCI (Low Pressure Coolant Injection)/LPCS (Low Pressure Core Spray)
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** IC (Isolation Condenser)

Similar purpose to RCIC
Passive system

located above containment in a pool of water

open to atmosphere

Decay heat boils steam

, Which is drawn into the heat exchanger
and condensed

Then it falls by weight of gravity back
into the reactor.

This process keeps the cooling water

in the reactor, making it unnecessary

to use powered feedwater pumps.

The water in the open pool slowly boils off,

venting clean steam to the atmosphere.

This makes it unnecessary to run
mechanical systems to remove heat.
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Boiling Water Reactor

Notional diagram showing key safety cooling systems and differences
among the various units (not drawn to scale). Systems are depicted by
number: (1) residual-heat-removal system, (2) low-pressure core spray, (3)
high-pressure core injection, (4) reactor core isolation cooling (Units 2, 3),
(5) isolation condenser (only Unit 1), and (6) borating system. ADAPTED FROM
U. STOLL, ENEF SPECIAL RISK WORKING GROUP ON SAFETY OF NUCLEAR FACILITIES,
BRUSSELS, MARCH 24, 2011
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Boiling Water Reactor
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Boiling Water Reactor
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RCIC: capacity of 2.3 m3/min at 10.0 to 7.9 MPa
HPCI: capacity of 18.9 m3/min

*» Safety system of BWR
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