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Steam and Power Conversion System

A.C . o

g D. Compound Building
B. Auxiliary Building E. Switchgear Building
C. Turbine Building F.Transformer Area

5KKCHNP
Key to Power Station Cutaway

1. Turbine Building 16. Moisture Separator Drain Tank 31. Main Steam Safety Valve 46. Deborating lon Exchanger 60. Fuel Handling Area Overhead Crane 75. Reactor Coolant Piping Cold Leg
2. Main Overhead Crane 17. Stage Reheater Drain Tank 32. Exhaust Silencer 47. Process Radiation Monitor 61. Viewing Area 76. RCP Lube Oil Collector Tank
3. Aux. Overhead Crane 18. Feedwater Pumps Turbine "A""B""C" 33. Diesel Generator 48. Holdup Pump 62. Walkway 77. Fuel Transfer System Upender
4. Generator 19. HP Feedwater Heaters 34. 480V PNS Loadcenter 49, Boric Acid Conc. 63. Containment Building 78. Compound Building
. Sep. Reh 20. Cond. Polishing Mixed Bed Vessels 35. CS Heat Exchanger 50. Equip. Drain Tank 64. Polar Crane 79. Charcoal Delay Beds
6. Deaerator 21. Cond. Polishing Resin Traz: 36. CS Pump 51. Aux. Bldg. Controlled Area Exhaust ACU 65. Crane Rail 80. Suspension Crane
7. Deaerator Storage Tank 22. Cation Regen. & Hold Tan! 37. Motor Driven Aux. Feedwater Pumps 52. Volume Control Tank 66. CEA Change Platform 81.Long Term Storage Tank
8. TBCCW Surge Tank 23. Ammonia Day Tank 38. SC Heat Exchanger 53. SFP Cooling Exchanger 67. RCFC Duct 82. Low Activity Spent Resin
9. LP Feedwater Heaters 24. Feedwater Booster Pumps 39. Spent Fuel Pool Clean-up Demin 54. SFP Cooling Pump 68. Pressurizer 83. Traveling Bridge Crane
10. HP Feedwater Heaters 25. Start-up FW Pump 40. SG Blowdown Mixed Bed Demin 55. Fuel Transfer Tube 69. Safety Injection Tank 84. Waste Drum Storage Area
11. Closed Loop Cooling System 26. Auxiliary Building 41. Reactor Drain Filter 56. Fuel Transfer Carriage & Upender 70. Steam Generator 85. Solid Waste Compactor
12. Air Compressor 27.D/G Room Emergency Exhaust Fan 42.SGBD Filter in Fuel Handling Area 71. Refueling Machine 86.SC Pump
13. Air Receivers 28. CCW Surge Tank 43. Pre-Holdup lon Exchanger 57. Fuel Handling Area Emer Exhaust ACU 72. Reactor Vessel 87.SI Pump

14. Service Air Receiver 29. Main Control Room 44, Purification lon Exchanger 58. Spent Fuel Pool 73. Reactor Coolant Pump 88. Turbine Driven Aux. Feedwater Pump
15. Feedwater Pumps Turbine Driven 30. Main Steam Line 45. Boric Acid Cond lon Exchanger 59. Spent Fuel Handling Machine 74. Reactor Coolant Piping Hot Leg



1. Turbine Building
2. Main Overhead Crane
3. Aux. Overhead Crane
4. Generator
5. Moisture Separator Reheater
6. Deaerator
7. Deaerator Storage Tank
8. TBCCW Surge Tank
9. LP Feedwater Heaters
10. HP Feedwater Heaters
11. Closed Loop Cooling System
12. Air Compressor
13. Air Receivers
14. Service Air Receiver
15. Feedwater Pumps Turbine Driven

. Moisture Separator Drain Tank

. Stage Reheater Drain Tank

. Feedwater Pumps Turbine "A""B""C"
. HP Feedwater Heaters

. Cond. Polishing Mixed Bed Vessels
. Cond. Polishing Resin Traﬁ

. Cation Regen. & Hold Tan
.Ammonia Day Tank

. Feedwater Booster Pumps

. Start-up FW Pump

. Auxiliary Building

. D/G Room Emergency Exhaust Fan
. CCW Surge Tank

. Main Control Room

. Main Steam Line

Steam and Power Conversion System




Steam and Power Conversion System

YNy o =S
W LA

-

&
28
>
;

’
A\W/A

¥
Ay




Steam and Power Conversion System

Nuclear Power Plant - Reactor & Turbine Equipment




Steam and Power Conversion System

< Condensate / main feedwater system (5 U FaT AlS)
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Steam and Power Conversion System

A -
< Condensate / main feedwater system (5 U FaT AlS)
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Steam and Power Conversion System

** Main steam system
® Main steam line = High pressure turbine = Moisture separator/reheater

= low pressure turbines (3) = main condenser (operated at a vacuum)
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Steam and Power Conversion System




Steam and Power Conversion System

** Main steam system

® Moisture separator/reheater

Reheat steam

Orifice plate 261.4°C
Heating main steam

271.4 C (100%) ﬁ

Bundle inlet chamber E
Innermost tube )
73—
Ventilation orifice e e——
Ventilation steam |
(2 to 3%) to HP heater ﬁ
Bypass valve Dned cycle steam
186.0°C
Bundle outlet chamber J Drain

Drain (98 to 97%)
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Steam and Power Conversion System

** Main steam system

® High pressure turbine

4.5%
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** Counter-current heat exchanger
® Why is it better ? (explain using LMTD)
® Check the following heat exchangers’

flow directions

Steam generator
Moisture separator reheater
Feedwater heater

Steam and Power Conversion System
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Steam and Power Conversion System

+%* Turbine

T Moving blade .
Stationary blade

» oS v
8
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o L4t _.""
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HP Turbine: 7 stages (OPR1000)

3'd or 10t stage: steam extraction for MSR /

high pressure feedwater heater #7
5th or 12t stage: high pressure feedwater heater #6
7% or 14t stage: high pressure feedwater heater #5

LP Turbine: 7 stages (OPR1000)

2"d or 9t stage: for deaerator

3rdor 10t stage: for low pressure feedwater heater #3
4th or 11t stage: for low pressure feedwater heater #2
6t or 13t stage: for low pressure feedwater heater #1



** Condensate system

® Main condenser/ Condenser vacuum system/ Condensate pump

=4Ee7s)

® Condensate polishing system (

® Low pressure feed water heater

® Deaerator (£7]7])
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Steam and Power Conversion System
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Steam and Power Conversion System

+* Condenser

® To condense the exhaust steam from the turbine and recover the high-quality feedwater for

. T
reuse in the cycle 1

® To create a low back pressure (vacuum, 5 kPa, 33 °C)

= The enthalpy drop, and hence,

turbine work, per unit pressure drop

i
-

v &
Increase in wy

— At low pressure >> at high pressure

* Increased plant efficiency

§

= |Important to use cooling-water temperature

that are the lowest available

® Heat sink: sea water, circulating water system

** Type of condenser
® Direct-contact condenser
® Surface condenser




Steam and Power Conversion System

*»» Surface condenser

® Most common type used in powerplants

= Shell-and-tube heat exchangers

= Condensing of saturated steam on the outside of the tubes

= Forced-convection heating of the circulating water inside the tube
® Schematic of a surface condenser

= Steel shell with water boxes

= Tube sheets and support plates to prevent tube vibration

® OPR1000 main condenser
= 3shells
= Single-pressure, single pass,
surface condenser
= Located below the low pressure

turbines
= Tubes are arranged perpendicular
to the turbine shaft




Steam and Power Conversion System

+» Deaeration in condenser

® Deaeration (£7])
® Removal of air molecules (usually meaning oxygen) from another gas or liquid
= Deaerator (£7]7])
= To remove the non-condensable gases
— Otherwise, it can accumulate in the system.
® Non-condensable gases

= Leak from atmosphere into the cycle
— Condenser: operates below atmospheric pressure
— Decomposition of water into oxygen and hydrogen by thermal or influence of nuclear radiation
— Chemical reactions between water and materials
® Effect of non-condensable gases
= Raise the total pressure of the system = lower plant efficiency
= Blanket the heat transfer surfaces (condenser outside surface) = decrease condensing HTC

= Cause various chemical activities = corrosion (most severely in SG), hydriding by hydrogen,
combustible



Steam and Power Conversion System

+» Deaeration in condenser

® Condenser
= |tis essential that the condenser itself be the place of good deaeration.

® Procedure
= The cold condensate falling from the lower tubes with sufficient falling height and scrubbing steam
= The scrubbing steam reheats the condensate.
— Non-condensables are more easily released from a hotter than a colder liquid.

= The released non-condensables are cooled to reduce their volume before being pumped out
— 6™8 % of tubes are set aside
— Air cooler section, baffled to separate the NCs from the main steam flow.

— NCs flow toward the cold end of the condenser. crotinr [ T e 1 e
— o AN gy -

— Connected to a vent duct

= Venting equipment

— Jet pump
— Universal acceptance because of simplicity and lack of moving parts
— Low maintenance and good reliability

Circulating water connections
Hotwell storage



*» Deaeration
® Jet pump used on condensers: Steam-Jet Air Ejector (SJAE)

= The condensed steam: returned to a low-pressure part of the cycle.

Cooling
water
out

||
o N

= Second stage ejector

Steam and Power Conversion System

— Compressed further and passed to an after condenser

= Third stage ejector
— May or may not necessary

— To bring the system to the off-gas system in nuclear power plants

Noncondensables

Cooling
water
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Steam and Power Conversion System

+s» Deaeration

® Jet pump used on condensers: Steam-Jet Air Ejector (SJAE)
= Uses steam as their motive or driving flow
= Usually two or three stages

® Principle

= Steam enters a driving-flow nozzle in the first-stage ejector.
— Exits with high velocity and momentum and reduced pressure.

= Reduced pressure draws in the NCs from the condenser.

— By a process of momentum exchange,

the gases are entrained by steam jet

= The combined flow of steam and NCs

is compressed in the diffuser.

= Discharged into a small intercondenser
— Steam is condensed by passing across
cooling pipes.
— Cooling is accomplished by
the main condenser condensate.
— Part of the feedwater heating system
— Improvement in efficiency




*» Condensate system

Steam and Power Conversion System

® Main condenser/ Condenser vacuum system/ Condensate pump

® Condensate polishing system (B2 Y4 &)

® Low pressure feed water heater

® Deaerator (£7]7])
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U tubes  Vent Baffles and Desuperheating Shell skirt Feedwater cutlet
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Water I:vcl/ \ mmle
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1 i
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Water level /
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Heater suppaort
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zone enclosure

F[F.'llaina subcooling

Drains outlet Channel

Drains subcooling
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Feedwater inlet



Steam and Power Conversion System

** Main feedwater system

I=

ﬁOI-.ITH
T od o

)

® Feedwater booster pump (&=
® Main feedwater pump (FETHEHI)
= 2 Turbine driven pumps, 1 motor driven pump

= Steam: from main steam line (power<40% ), from MSR (otherwise)
® Startup feedwater pump (7| & g BHX)

® High pressure feedwater heater

1 HP Seam Inlet
® Steam generator feedwater line e vy
= Downcomer feedwater Main Steam
) \ —i—'Condenser
= Economizer feedwater .
Condenser
Feed Water Pump Turbine Condenser
/
/ E% Hot Reheater Steam

LP Seam Inlet
Sop Vv E
e Condenser

—EAuxaeam
Condenser

Condenser %
Condenser



Steam and Power Conversion System

< Condensate / main feedwater system (5 U FaT AlS)
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APR1400 Steam and Power Conversion System
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Circulating water system

** Circulating water system
® To condense the steam and transfer that heat to the environment
® Main condenser

= Steam condensation on thousands of condenser tubes
= No physical contact between steam and the environment
= In vacuum: any tube leakage will produce an inflow of water into condenser
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Circulating water system

** Circulating water system

® Takes water from the ocean/lake and discharges back into it
= Expected temperature increase: 5~10°C (for 1000 MW)
= Flow rate: ~ 50 ton/sec.
® Cooling tower
= Forced draft cooling tower
= Natural convection cooling tower
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** CVCS (Chemical and Volume Control System)

® Major support system for RCS

Auxiliary System

= Purify RCS using filters and demineralizers, minimize the amount of radioactive material in coolant

= Add/remove boron

= Maintain the level of PRZ

® Volume control tank

® Letdown line

® Charging line
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** CCWS (Component Cooling Water System)

Closed loop, two independent trains
Provide coolant to components

Cooled by ESWS (Essential Service Water System)

CCW pumps

CCW heat exchanger
= Tube: ESWS
= Shell: CCW

Surge tank (2t= B 3)

Auxiliary System
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** CCWS (Component Cooling Water System)
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Auxiliary System
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Auxiliary System

*» ESWS (Essential Service Water System)
® Open loop, two independent trains
® Provide cooling water
= CCWS HX, emergency diesel generator HXs, ESW pump room coolers

® Since the water is frequently drawn from an adjacent river, the sea, or other large body of
water, the system can be endangered by large volumes of seaweed, marine organisms, oil
pollution, ice and debris.

® In locations without a large body of water in which to dissipate the heat, water is
recirculated via a cooling tower.
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Auxiliary System

*» ESWS (Essential Service Water System)
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Auxiliary System

** ESWS (Essential Service Water System)
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Auxiliary System

Fuel Storage and Handling System
® Nuclear fuel

Contains fissile material and, after irradiation, highly radioactive fission and activation products.

® The most significant design features

Provide the necessary assurances that the fuel and core components can be received, handled,
stored and retrieved without undue risk to health, safety or the environment.

Maintaining subcriticality of the fuel
Ensuring the integrity of the fuel /

Cooling irradiated fuel
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Ensuring radiation protection and safety

in accordance with the Basic Safety Standards

Preventing unacceptable releases of

radioactive material to the environment.
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Auxiliary System
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** Fuel Storage and Handling System




Auxiliary System

** Fuel Storage and Handling System
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Auxiliary System

** Fuel Storage and Handling System
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Auxiliary System
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** Fuel Storage and Handling System
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Auxiliary System
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** Fuel Storage and Handling System
® Fresh fuel (new fuel)

= Fuel storage racks/ New fuel elevator - e

= Dry storage
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Auxiliary System
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** Fuel Storage and Handling System
® Spent fuel pools

= Located inside the plant’s protected area.
= Contain an enormous quantity of water, which acts to cool the fuel and provide radiation shielding.

= Have no drains that would allow the water to drain out. Can be filled using a variety of water
sources, if needed.

= Have large safety margins, including about 20 feet of water above the top of the fuel
= Are robust, with very thick, steel-reinforced concrete walls and stainless-steel liners.

= May be located below ground level, shielded by other structures, or surrounded by walls that would
protect the pool from a plane crash or other impact.
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Auxiliary System
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+»* Spent Fuel Pool Cooling and Clean up System (SFPCCS)
® Spent fuel pool cooling

= To remove decay heat from the spent fuel 4

Y

[AYN

= To maintain the water pool temperature, T,,,<60°C
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*»* ESF (Engineered Safety Features)

. * Reactor shut down
® Functions ¢ Remove decay heat

= To localize, control, mitigate and terminate accidents * Minimize the radioactivity release
= To hold exposure levels below the limits
® Containment system
= The containment structure which forms a virtually leak tight barrier to the escape of fission product
® Containment spray system

= To reduce containment pressure and remove iodine from the containment atmosphere after a
primary or secondary pipe break inside containment.

® Safety injection system
= To provide borated water to cool the reactor core in the event of an accidental depressurization

= The combination of control rods and the boron in the injection water provides the necessary
negative reactivity to maintain the reactor shutdown.

® Shutdown cooling system

= To maintain the RCS at refueling temperature for extended period.
® Auxiliary feedwater system

= To provide emergence heat removal capability upon loss of normal feedwater.
® Safety depressurization system

= To provide a manual means of rapidly depressurizing the RCS
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*»* ESF (Engineered Safety Features)

® Containment system
= Design pressure: ~ 4 bar
= Internal diameter: ~ 44 m, thickness: ~ 1.2 m
= Dome radius: ~21.9m
= Height: ~66m

SPRING, LINE

EL. 230ft

1
!

[<— CRANE ORDER BRACKET | O
1

— |4 1t

<®— 1/4 in. LINER PLATE

147 ft

1
T/BASEMENT .
EL. 83ft : - \
'
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» ESF (Engineered Safety Features)
® Containment spray system
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Engineered Safety Features

*» ESF (Engineered Safety Features)
® SIS (Safety Injection System)/ ECCS (Emergency Core Cooling System)
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Engineered Safety Features

*» ESF (Engineered Safety Features)

® SIS (Safety Injection System)
= QOPR1000: HPSI, SIT, LPSI
= APR1400: HPSI, SIT

® High pressure safety injection pump
= 1 pump: connected to 4 cold legs & 1 hot leg

a.'\\“}
m

,.f:v
L4

® Safety injection tank
= 1 tank: connect to 1 cold leg
= D=2.74m
= H=13.6 m

® Low pressure safety injection pump
= 1 pump: connected to 2 cold legs
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ESF (Engineered Safety Features)

Engineered Safety Features

® SIS (Safety Injection System)/ ECCS (Emergency Core Cooling System)
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*»* ESF (Engineered Safety Features)
® SIS (Safety Injection System)/ ECCS (Emergency Core Cooling System)
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*»* ESF (Engineered Safety Features)
® SIS (Safety Injection System)/ ECCS (Emergency Core Cooling System)

16 16
8 10 10 10 V654
N 10 N s Gy
4 V445 V447 OR12B V615 V114 V540
E30OR22B OR24B Satety
E3OR02B omlon V617 2 Injection
Contai Pump 2 g 2 3 Tank
ontainment =} g 2 4 TKO1A
Recirculation & PPOiB _°>° | =D
Sump B z OX8 OR10B V616 OR25B FE311 V113 V215 14
- S =
S 0 V614
20 6] 2
4 3 3
N Vesd < T - NI
V676 V206 14 OXg V604 v33l 3 FE390 V533 V950 V532
S 3
i § I ey : RCS
= L i n
== OR11B V625 10 V124 107 141 V227 7 | Loop
; E3 ORro3B OR24D 2B
Refueling 8 ) 5
Water OR23B 4 NN
2 .\I'_QE: 4 Injection
4 3 Tank
1 V405 V478 V698 4 TKOLB
= | | e
OR0O9B V626 OR25D FE321 V123
HPSI
Pump 2 V624
V530 V305 Froze O OR25A FE33L V133 safety
— ' Injection
4 4 2— "g 2 Tank
2 V404 V476 V699
V531 V306 E3 OR23A
E3 ORO3A OR08A VBS7 OR24A V235 V634 RCS
3 L 10 Visd 1014 Loop
< e 1B
S g OR11B V635 V542 V237
- => ORO6A
V675 V205 § 1 I ﬂ;l—m—ib“lH&]—ﬂx/ﬂ 3
_ 20 6 P V603 V321 FEg391 V523 V957 V522 RCS
Containment g Loop 1 \ 4
i i V660
Reglrculaﬂon 5 2 - ooty Hot —
ump g g 0 2 OR25C 4 V143 g Leg | 16
> g ! Injection
7 D ORO7B V646 FE341 3 | ook
b=, LPSI > 5 16
g Pump 1 < 10 14
>
ppo1a 403 OR02A > ORO7A V647 OR24C RCS
E3 OR22A vi44 V245 V644
8 \ 10 _20 " 20 10 10 v N Loop
14 U i D f : ] | 1
10 V434 V435 V307 ORO4A FT307 OR12A V645 10 v543 10 V247
daltc\etc\sipid.vsd 16 16 16

V655 V653 V651



Engineered Safety Features

\/
0’0

ESF (Engineered Safety Features)
® SIS (Safety Injection System)/ ECCS (Emergency Core Cooling System)
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Engineered Safety Features

*» Safety injection mode
® Injection mode
= HPSI: A MF UMD E 7|F, 124 bars
= SIT: 42~44 bars
= LPSI: AN FUMDE T[T, 14 bars

® Short-term recirculation mode
= RWT X% (7.6 %)
= HPSI: cold leg injection
= LPSI MX|

® Long-term recirculation mode
= QHMZFQ 2l 2 aA[ZE O|L O FR| 2 S2HF A

= HPSI: simultaneous injection

AAFYA 3 (SIAS)
ZFA3Z 4 3 A FAIA (vl
Agd47] 31— 133cmi,0 2/4
7h3k7] A -4+ 124kg/cm’a 2/4 | WR
S T8 YA 2/4
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*»» ESF (Engineered Safety Features)

® SIS (Safety Injection System)/ ECCS (Emergency Core Cooling System)
= OPR1000: HPSI, SIT, LPSI
= APR1400: HPSI, SIT
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Engineered Safety Features

*» ESF (Engineered Safety Features)

® SIS (Safety Injection System)/ ECCS (Emergency Core Cooling System)
= OPR1000: HPSI, SIT, LPSI
= APR1400: HPSI, SIT
= Simplified SIS
= 4 mechanical trains with 2 electrical trains

RWST

@ @Dlé

CONTAINMENT



L)

L)

ESF (Engineered Safety Features)
® OPR1000 vs. APR1400
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Engineered Safety Features

\/

*»* ESF (Engineered Safety Features)
® SCS (Shutdown Cooling System)/ RHRS (Residual Heat Removal System)
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Engineered Safety Features

\/

*»* ESF (Engineered Safety Features)
® SCS (Shutdown Cooling System)/ RHRS (Residual Heat Removal System)

= To continue the cooldown by removing heat from the core and transferring it to the environment.
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Engineered Safety Features

\/

*»» ESF (Engineered Safety Features)
® SCS (Shutdown Cooling System)/ RHRS (Residual Heat Removal System)
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Engineered Safety Features

\/

*»* ESF (Engineered Safety Features)
® Auxiliary feedwater system

= To provide emergence heat removal capability upon loss of normal feedwater.
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Engineered Safety Features

\/

*»* ESF (Engineered Safety Features)
® Auxiliary feedwater system

= To provide emergence heat removal capability upon loss of normal feedwater.
= Replaced by PAFS in APR+
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Plant Protection System

** PPS (Plant Protection System)

® RPS(Reactor Protection System)

= To provide an emergency shutdown of the reactor to protect the core and the reactor coolant
system pressure boundary

® ESFAS(Engineered Safety Features Actuation System)

= To provide those functions required to prevent the release of significant amounts of radioactive
material to the environment in the event of pressure boundary rupture.

® The PPS continuously monitors selected safety-related parameters
= Such as neutron flux, pressurizer pressure, steam generator pressure and level
® The PPS automatically initiates plant protective action in the form of initiation of the

appropriate function whenever a monitored plant parameter reaches a predetermined
level.

= RPS trip and/or ESF actuation



Plant Protection System

** PPS (Plant Protection System)

® Monitored parameters
= Core power (neutron flux and core inlet/outlet temperatures)
= Reactor coolant system pressure
= Departure from nucleate boiling ratio (DNBR) in the limiting coolant channel of the core
= Peak local power density in the limiting fuel pin of the core
= Steam generator water level
= Steam generator pressure
= Containment pressure
= Refueling water tank water level
= Reactor coolant system flow

— Reactor coolant pump speed and steam generator primary differential pressure



Plant Protection System

** PPS (Plant Protection System)
® Trip functions

= Variable Overpower

— To limit the plant's maximum steady state power level, in conjunction with the DNBR/LPD trips.

High Logarithmic Power Level

— To ensure the integrity of the fuel cladding and coolant system boundary in the event of unplanned
criticality from a shutdown condition, resulting from either dilution of soluble boron or withdrawal of CEAs.

High Local Power Density

— To prevent the linear heat rate (kW/ft or w/cm) in the limiting fuel pin in the core from exceeding the fuel
design limit in the event of defined anticipated operational occurrences.

Low Departure From Nucleate Boiling Ratio (DNBR)

— To prevent the DNBR in the limiting coolant channel in the core from exceeding the fuel design limit in the
event of defined Anticipated Operational Occurrences.

High Pressurizer Pressure
— To help assure the integrity of the Reactor Coolant Pressure Boundary for design basis events
Low Pressurizer Pressure

— To assist the Engineered Safety Features System in the event of a coolant accident and to provide a reactor
trip in the event of reduction in pressurizer pressure.

Low Steam Generator Water Level

— To assist the Engineered Safety Features System by assuring that there is sufficient time for actuating the
auxiliary feedwater pumps to remove decay heat from the reactor in the event of a reduction of steam
generator water inventory.



Plant Protection System

** PPS (Plant Protection System)
® Trip functions

= High Steam Generator Water level

— To provide protection in conjunction with the MSIS to protect Main Steam System components from being
damaged by excessive moisture carryover from the steam generators.

Low Steam Generator Pressure

— To provide protection against excess secondary heat removal events

High Containment Pressure

— To assist the Engineered Safety Features System by tripping the reactor coincident with an event which
results in significant mass and energy releases into the containment.

= Low Reactor Coolant Flow

— To limit the consequences of a sheared reactor coolant pump shaft and steam line break.

Manual Trip



** PPS (Plant Protection System)
® ESFAS Functions

Safety Injection Actuation Signal (SIAS)
Containment Isolation Actuation Signal (CIAS)
Containment Spray Actuation Signal (CSAS)
Recirculation Actuation Signal (RAS)

Main Steam Isolation Signal (MSIS)

Auxiliary Feedwater Actuation Signal (AFAS)

Plant Protection System




**» Plant Monitoring System

Core operating Limit Supervisory System
In-core Instrumentation System

Ex-core Neutron Flux Monitoring System
Inadequate Core Cooling Monitoring
NSSS Integrity Monitoring System
Radiation Monitoring System
Containment Vessel Monitoring System
Post Accident Monitoring System

Bypass and Inoperable Status Indications

Other Systems




Other Systems

** Plant Control System
® Reactor Regulating System
Control Element Drive Mechanism Control System
Main Feedwater Contorl System
Steam Bypass Control System
Reactor Power Cutback System
Pressurizer Pressure Control System

Pressurizer Level Control System



Other Systems

** Radioactive Waste Management System
® Gaseous Radioactive Waste System
® Liquid Radioactive Waste System
® Solid Radioactive Waste System

** Compressed Air System
¢ Chilled Water System



31. Main Steam Safety Valve

32. Exhaust Silencer

33. Diesel Generator

34. 480V PNS Loadcenter

35. CS Heat Exchanger

36.CS Pump

37. Motor Driven Aux. Feedwater Pumps
38, SC Heat Exchanger

39. Spent Fuel Pool Clean-up Demin
40. SG Blowdown Mixed Bed Demin
41. Reactor Drain Filter

42.SGBD Filter

43. Pre-Holdup lon Exchanger

44, Purification lon Exchanger

45. Boric Acid Cond lon Exchanger

46. Deborating lon Exchanger
47. Process Radiation Monitor
48. Holdup Pump
49, Boric Acid Conc.
50. Equip. Drain Tank
51. Aux. Bldg. Controlled Area Exhaust ACU
52. Volume Control Tank
53. SFP Cooling Exchanger
54. SFP Cooling Pump
55. Fuel Transfer Tube
56. Fuel Transfer Carriage & Upender
in Fuel Handling Area
57. Fuel Handling Area Emer Exhaust ACU
58. Spent Fuel Pool
59. Spent Fuel Handling Machine

75. Reactor Coolant Piping Cold Leg
76. RCP Lube Oil Collector Tank

77. Fuel Transfer System Upender
78. Compound Building

79. Charcoal Delay Beds

80. Suspension Crane

81. Long Term Storage Tank

82. Low Activity Spent Resin

83. Traveling Bridge Crane

84. Waste Drum Storage Area

85. Solid Waste Compactor

86.SC Pump

87.SIPump

88. Turbine Driven Aux. Feedwater Pump




Key to Power Station Cutaway

1. Turbine Building
2. Main Overhead Crane
3. Aux. Overhead Crane
4. Gcnorator
5. P Reh
6. Deaerator
7. Deaerator Storage Tank
8. TBCCW Surge Tank
9. LP Feedwater Heaters
10. HP Feedwater Heaters
11. Closed Loop Cooling System
12. Air Compressor
13. Air Receivers
14. Service Air Receiver
15. Feedwater Pumps Turbine Driven

16. Moisture Separator Drain Tank
17. Stage Reheater Drain Tank

18. Feedwater Pumps Turbine "A""B""C"
19. HP Feedwater Heaters

20. Cond. Polishing Mixed Bed I
21. Cond. Polishing Resin Traps

22. Cation Regen. & Hold Tanks

23. Ammonia Day Tank

24. Feedwater Booster Pumps

25. Start-up FW Pump

26. Auxiliary Bulldlng

27.D/G Room Emergency Exhaust Fan
28. CCW Surge Tank

29. Main Control Room

30. Main Steam Line

31. Main Steam Safety Valve

32. Exhaust Silencer

33. Diesel Generator

34. 480V PNS Loadcenter

35. CS Heat Exchanger

36. CS Pump

37. Motor Driven Aux. Feedwater Pumps
38. SC Heat Exchanger

39. Spent Fuel Pool Clean-up Demin
40. SG Blowdown Mixed Bed Demin
41. Reactor Drain Filter

42.SGBD Filter

43. Pre-Holdup lon Exchanger

44. Purification lon Exchanger

45. Boric Acid Cond lon Exchanger

46. Deborating lon Exchanger
47. Process Radiation Monitor

48. Holdup Pump

49. Boric Acid Conc.

50. Equip. Drain Tank

51. Aux. Bldg. Controlled Area Exhaust ACU

52.Volume Control Tank
53. SFP Cooling Exchanger
54. SFP Cooling Pump
55. Fuel Transfer Tube
56. Fuel Transfer Carriage & Upender
in Fuel Handling Area
57. Fuel Handling Area Emer Exhaust ACU
58. Spent Fuel Pool
59. Spent Fuel Handling Machine

A. Containment Building
B. Auxiliary Building
C. Turbine Building

60. Fuel Handling Area Overhead Crane
61. Vlewmg Area

62. Walkw;

63. Contalnmont Building

64. Polar Crane

65. Crane Rail

66. CEA Change Platform

67. RCFC Duct

68. Pressurizer

69. Safety Injection Tank

70. Steam Generator

71. Refueling Machine

72. Reactor Vessel

73. Reactor Coolant Pump

74. Reactor Coolant Piping Hot Leg

D. Compound Building
E. Switchgear Building
F.Transformer Area

¢25KKCHNP

75. Reactor Coolant Piping Cold Leg
76. RCP Lube Oil Collector Tank

77. Fuel Transfer System Upender
78. Compound Building

79. Charcoal Delay Beds

80. Suspension Crane

81.Long Term Storage Tank

82. Low Activity Spent Resin

83. Traveling Bridge Crane

84. Waste Drum Storage Area

85. Solid Waste Compactor

86. SC Pump

87. 51 Pump

88. Turbine Driven Aux. Feedwater Pump



