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TRANSPARENCIES
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*TP-2 
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Learning Objectives 
TRHB Figure 11.11.3, Instrument Air System 
TRHB Figure 11.8.1, Service Water System

HANDOUTS 

1. Copy of Learning Objectives 
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*OBTAIN MOST RECENT REVISION AT TIME OF INSTRUCTION 
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1.0 INTRODUCTION 

This lesson plan written to support LOR Cycle 98-1.  

2.0 PURPOSE 

2.1 Terminal Objectives' 

This lesson plan was written to support the following tasks: 

Auxiliary Operator

C3708AOT T

C5005AOT T 

C8230AOT T 

P8250AOT T 

P8260AOT T 

Control Operator 

C5305COT T 

C5313COT T 

C5402COT T

Recognize effects of loss of service water and/or 
instrument air on AFW system.  

Analyze local instrumentation to verify proper operation 

of the instrument air system.  

Assess response to a loss of service water.  

Locally operate the atmospheric steam dump control 
valves.  

Lineup alternate sources of AFW.  

Analyze the effect of a loss of service water on various 

plant system 

Diagnose malfunctions of the service water system 

Identify causes of interlocks, permissives, and automatic 
functions associated with the instrument air system

Page 2 of 29



NUCLEAR POWER BUSINESS UNIT 
TRAINING LESSON PLANS 

INSTRUMENT AIR AND SERVICE WATER REVIEW 

SRO Tasks

LP2672 
Revision I 
December 31, 1998

C0404SRO T

C0801SRO T 

DTA Tasks 

C0507DTA T

Analyze indications to determine that an 
emergency/abnormal plant event is in progress.  

Diagnose the cause, severity, and location of the 
emergency/abnormal event.  

Provide independent assessment of off normal plant 
conditions

2.2 Learning Objectives 

* Denotes DTA specific objectives 

Instrument Air System 

2.2.1 Describe the function of the instrument air system.  

2.2.2 List the normal switch positions for the Instrument Air 
compressors and the associated load/unload cycles.  

2.2.3 List the trips associated with the Instrument Air compressors.  

2.2.4 Describe the methods or components used in the Instrument Air 
system to ensure clean uncontaminated air.  

2.2.5 Discuss the operation of the Instrument Air dryer bypass valve and 
the actions necessary to reset the valve.  

2.2.6 List the major areas supplied by the Instrument Air system.  

2.2.7 Describe the purpose and operation of the Service Air to 
Instrument Air backup valves.  

*2.2.8 Discuss the effects of a containment isolation signal on the 

Instrument Air system 
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*2.2.9 Describe the Probabilistic Safety Assessment (PSA) initiating 

event for a loss of instrument air.  

"*2.2.10 Describe the immediate effects of loss of instrument air on the 

plant.  

"*2.2.11 Discuss the effects of loss of instrument air on the following 

systems and plant operation: 

a. CVCS 

b. Main Feedwater System 

c. AEW 

d. Main Steam System 

*2.2.12 Describe the success criteria for a PSA loss of instrument air 

event.  

Service Water 

2.2.13 Describe the purpose of the service water system.  

2.2.14 List the signals that will cause auto start of the service water 
pumps.  

2.2.15 List the normal/alternate power supplies for the service water 
pumps.  

2.2.16 List the major loads supplied by the service water system and 
identify service water loads that can be supplied from the north or 
south header.  

"*2.2.17 Discuss the effects of a safety injection signal on the service water 

system.
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"*2.2.18 Describe the initiating Probabilistic Safety Assessment (PSA) 

event for a loss of service water.  

2.2.19 Describe the importance of maintaining seal injection flow during 
a loss of service water event.  

*2.2.20 Describe the effect of loss of service water on the secondary 

plant's ability to remove decay heat.  

"*2.2.21 Describe the success criteria for a PSA loss of service water event.  

2.3 Evaluation and Makeup 

2.3.1 Evaluation 

a. Informal evaluation will be conducted during the presentation 
through informal oral questioning using questions tied to the 
enabling objectives.  

b. Formal evaluation will be conducted/accomplished by 
including questions associated with this material in the cycle 
quiz, QL98-1.  

2.3.2 Makeup 

If this instruction is missed in part or whole, makeup will consist 
of a review of a self-study package and an oral interview with the 
instructor consisting of a review of the enabling objectives.  

2.4 Handouts 

1. Copy of Learning Objectives 
2. Copy of SOER 88-01, Instrument Air System Failures 
3. TRHB Figure 11.8.1, Service Water System 
4. TRHB Figure 11.8.2, Service Water System 
5. TRHB Figure 11.8.3, Service Water System 
6. TRHB Figure 11.8.4, Service Water System 
7. TRHB Figure 11.8.5A, Unit 2 Containment Coolers 
8. TRHB Figure 11.8. 5B, Unit 2 Containment Coolers
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3.0 PRESENTATION 

NOTE: Distribute handouts to students 

3.1 Learning Objectives 

Present the Learning Objectives 

TP-1 

3.2 Instrument Air System 

3.2.1 Function 

LO-1 

Provides oil-free compressed dry air for operation of various 
pneumatic controllers and valves.  

3.2.2 Components Description 

TP-2 

a. Two Instrument Air Compressors (K2A&B) 

LO-4 

1. Take suction on room through a filter/silencer.  

2. Two stage air compressors, cooled between both the stages 
by service water.  

Associated supply valve opens on compressor start.  

3. Each compressor has a three-position switch (OFF-AUTO
CONSTANT) on back of COL.
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LO-2 

(a) One compressor running in CONSTANT 

(1) Loads at 95 psig 

(2) Unloads at 105 psig 

(b) One compressor in AUTO 

(1) Starts at 90 psig 

(2) Cycles 95-105 psig 

4. Compressors are protected with automatic trips.  

LO-3 

C, .o(a) Low lube oil pressure at 15 psig 

Bypassed during compressor start for 10 seconds.  

(b) Overpressure at 115 psig 

Will restart automatically when air pressure decreases 
to 85 psig.  

b. Aftercoolers (HX-49A&B) 

LO-4 

1. Pipeline shell and tube type 

Counter flow configuration 

2. Cooled by service water 

3. Removes water and entrained moisture from the 

compressed air.  
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4. Equipped with a moisture separator at the air discharge 

end 

c. Air receivers (T33B&C) 

1. Store the pressurized air 

2. Each receiver equipped with; 

(a) Pressure switches for cycling of air compressors.  

(b) Relief valve for overpressure protection.  

LO-4 

(c) Drain trap to remove moisture.  

d. Air dryer filters (F14A&B, F15A&B, F49A&B, F50A&B) 

LO-4

1. Inlet filters 

(a) Cartridge type-replaceable 

(b) Porous stone 

(c) Removes particles in the air stream 

2. Outlet filters 

(a) Cartridge type-replaceable 

(b) Pleated paper 

(c) Removes any desiccant
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3. Normally one inlet and one outlet filter for each dryer on 

line.  

4. Indicator to tell when filter needs changing 

e. Air Dryers (Z3 1, Z39) 

Lo-4 

1. Twin tower type air dryers 

(a) One tower in operation (Drying cycle) 

(b) One tower regenerating (Heating cycle) 

2. Air enters the top through individual solenoid valves, exits 
the bottom through a 4-way valve.  

Cycling of inlet and outlet valves is controlled by a timer.  

After 4 1/2 hours on line the opposite tower is placed 
on-line and the saturated tower is removed for 
regeneration.  

3. Towers are filled with desiccant 

f. Instrument Air Dryer Bypass Valve 

LO-5 

1. Solenoid operated valve, electrically held shut 

2. Opens on either.  

(a) Low air pressure of 80 psig downstream of the air 
filters.  

(b) Loss of power to the air dryer.
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NOTE: Valve can be opened manually by using pushbutton on 

air dryer control panel.  

3. Must be manually reset by 

(a) Pushing the reset button on air dryer panel.  

(b) Manually latching the valve by pushing the collar 
down (Z39 bypass only).  

(c) Moving the latchlever counter-clockwise (Z31 bypass 
only).  

g. Instrument Air Headers 

LO-6 

1. North header supplies: 

(a) Auxiliary Building/Unit 2 Containment, 

(b) Unit 2 Turbine Hall, 

(c) Water Treatment, and 

(d) North Service Building 

2. South header supplies 

(a) Auxiliary Building/Unit 1 Containment, 

(b) Unit 1 Turbine Hall, 

(c) Circ Water Pumphouse, and 

(d) Forebay Area.

Page 10 of 29



• NUCLEAR POWVER BUSINESS UNIT LP2672 
TRAINING LESSON PLANS Revision 1 

December 31, 1998 
INSTRUMENT AIR AND SERVICE WATER REVIEW 

I h. Service Air to Instrument Air Backup Supply Valves 

LO-7 

I 1. Backup supply valves (PCV-3014, PCV-3079) 

(a) Augments the instrument air supply on low header 
pressure.  

(b) Opens at 85 psig instrument air header pressure.  

2. Service Air Compressor start on low Instrument Air 
Header pressure (85 psig) 

i. Instrument Air to Containment Isolation Valves 

LO-8 

1. Automatically isolate on containment isolation signal 

2. Controlled from C01 (OPEN-AUTO-CLOSED) 

3. Fail closed valve 

I j. Instrument Air flow meter 

I 1. Provide flow indication 

I 2. Location 

I (a) Instrument Air Compressor Room 

I (b) Unit 1 and Unit 2 Turbine Hall 

I (c) Unit 1 and Unit 2 Containment (Pipeway 2 and 3)
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3.2.3 PSA - Loss of Instrument Air 

a. Overview of Event 

1. Loss of Instrument Air can occur as: 

(a) A total loss of air pressure to one or both units for an 
extended period of time.  

(b) A gradual loss or abnormally low pressure due to 

(1) A compressor malfunction 

(2) A component failure 

(3) System rupture.  

2. PSA assumes that the initiating event includes the total 
loss of instrument air system where it is not available for 

z3Y .safe shutdown of the plant.  

b. Event Review 

Introduction 

(a) Assumption made that the loss of instrument air will 
result in: 

(1) Loss of main feedwater: 

MFRVs and bypasses failing shut 

(2) Loss of main steam system: 

MSIVs failing shut
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(b) Event mitigation is accomplished by 

(1) Reactor trip 

"* MSIV closure 

"* Low SG level due to loss of feedwater flow 

(2) AFW system providing makeup 

c. Event Description 

LO-9 

1. Initiating Event 

Total loss of instrument air due to a common cause failure.  

(a) Event assumes that backup instrument air and service 
air compressors are not able to maintain pressure.  

(b) Not recoverable for at least 24 hours.  

2. Loss of IA will result in a reactor trip. Most probable 
causes are: 

LO-lO 

(a) MSIV closure 

(b) Low SG level 

(c) Events assumes that the reactor trip was successful, 
i.e., no ATWS.
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3. Effect on CVCS 

LO-11 

(a) Normal letdown will be isolated 

(1) CV-200A, B, C shut 

(2) CV-371, CV-371A shut 

(b) Excess letdown will be unavailable 

Loss of CCW to excess letdown heat exchanger 

(c) All operating charging pumps go to minimum speed 

except 2P2C 

(d) Effect on plant 

(1) RCS inventory will increase.  

(2) PZR overfill could result (approx. 40 mins) 

Could lift a PZR relief valve which may stick 
open causing a small LOCA.  

Instructor Note: Event tree assumes all three charging pumps running, two at 

minimum, one at 60 gpm resulting in 90 gpm charging flow therefore taking 40 

minutes to fill the pressurizer. (500 cubic foot vapor space)

(3) Event takes credit for operator action to prevent 
overfill by controlling charging flow (within 40 
mins) or by plant cooldown.
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Instructor note: Discuss that RCPs would still be available even if charging pumps 

stopped since CCW to the RCP thermal barrier is still available.  

4. Effect on Secondary Cooling 

LO-11 

(a) Main and bypass FRVs will fail close 

(b) AFW would be available to provide SG feed 

(1) FSAR assumes only one AFW pump available 
providing a flow of 200 gpm to one SG 

(2) Turbine-Driven AFW pump available for SG, 
loss of instrument air has no effect.  

(3) PCV for electric AFW pump fails open, 
"however: 

Nitrogen bottles have been installed as a 
backup to provide 1.5 hours of operation.  

(4) Adequate AFW flow can be established.  

(c) MSIVs fail closed causing a loss of vacuum and loss 
of condenser steam dumps.  

LO-11 

(d) Atmospheric steam dumps also fail close.  

LO-11 
Instructor Note: AOP 5B has operators gag open the atmospherics as necessary 

(e) Event assumes that one of the four SG safety valves is 
required for success path.
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5. Success Criteria for event 

LO-12 

Core damage will not occur if RX trip is successful, 
whether or not the operator controls charging, and the 
following occurs: 

(a) AFW flow is successful, and RCS integrity occurs or 

(b) AFW flow is available, RCS integrity fails, but safety 
injection flow and long term cooling are successful.  

3.2.4 Operating Experience Review SOER 88-01, Loss of Instrument 
Air 

a. Review Summary. Discuss consequences of instrument air 
failures: 

1. Reactor scrams 

2. Malfunctions or degradation of systems or components 
that may: 

(a) Place the plant in an operating limit outside its design 
basis 

(b) Result in severe transients 

(c) Worsen plant response to transients, and 

(d) Complicate operator response and recovery actions 
during transients.  

3. Forced power reductions or shutdowns resulting in 
reduction in plant availability.
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b. Summarize each of the industry events pointing out the cause 

of each event.  

1. Three Mile Island 

(a) Event Summary: Isolation of condensate polishers 
resulting in a loss of condensate flow leading to loss 
of Feedwater, turbine trip, reactor scram and eventual 
core damage.  

(b) Cause: Water in the instrument air system 

2. Catawba 2 

(a) Event Summary: Failure of a MFRV resulting in a 
high SG level, feedwater isolation, and AFW 
actuation.  

(b) Cause: Foreign material in valve position due to dirty 

filter regulator.  

3. Yankee Rowe 

(a) Event Summary: Loss of instrument air resulting in 
feedwater system problems and reactor trip on low 
SG level.  

(b) Cause: Equipment failure; air compressors failed to 
load.  

4. McGuire 1 and 2 

(a) Event Summary: Failure of the MFRVs resulting in 
loss of SG level, reactor trip and Safety injection from 
excessive cooldown of RCS.  

(b) Cause: Piping rupture
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5. Turkey Point 3 

(a) Failure of air operated valves in the main and 
auxiliary feedwater system to operate properly.  

(b) Cause: Moisture induced corrosion products.  

6. Bryon 1 

(a) Event Summary: Failure of MSIVs to close on 
isolation signal.  

(b) Cause: Equipment failure (check valve failure) 

7. Susquehanna 1 

(a) Event Summary: Failure of control rods to scram 

(b) Cause: Air supply contamination by oil and/or water 
"and elevated temperatures.  

c. Discuss most common problems causing instrument air failures 

1. Contamination of air by 

(a) Foreign particles 

(b) Wear products 

(c) Hydrocarbons (oil) 

2. Corrosion of internal surfaces of piping/components by 
water.
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3. Design deficiencies 

(a) Not designed to meet single failure criteria.  

(b) Failure modes of safety related equipment was not 
considered during design.  

(c) Check valves/accumulators in system not designed 

for gradual air loss.  

d. Discuss Operational impact 

Difficult transient to combat due to: 

1. Abnormal responses from components/systems occurring 
simultaneously.  

2. Effecting multiple systems/components.  

3. Components can fail in a random sequence making 
diagnosis difficult.  

e. Discuss methods used to increase system reliability 

1. Reduction of contamination of air and maintain air 
cleanliness by: 

(a) Replacing system filters as necessary to prevent 
excessive buildup of dirt.  

(b) Installing individual filters in close proximity to 
components.  

(c) Using cotton wound filters in see through housings 
for ease of inspection.  

(d) Periodically blowing down the system.  

(e) System filters installed downstream of air dryers.  
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(f) Use of corrosion resistant piping.  

2. Reduction of moisture by: 

(a) Blowing down low points in the system.  

(b) Sufficient air dryer capacity to allow for removal of 
one train for maintenance.  

(c) Replacement of desiccant in air dryers as necessary.  

(d) Monitoring of dryer discharge dew point.  

3. Evaluation of system to address design deficiencies 
including: 

(a) Evaluation of single mode failures.  

"(b). Determination of acceptable particulate size under 
which components could operate satisfactorily.  

(c) Review of compatibility of individual system 
components with air system quality.  

(d) Evaluation of accumulators capacities and addition of 

nitrogen bottles where necessary.  

(e) Use of check valves for safety-related components.  

(f) Review of failure modes of components to ensure that 
they fail in a position of least risk to reactor safety.
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LO-13 

a. Provide cooling to various plant components.  

b. Supplies water to water treatment.  

c. Provides an emergency supply of water to the AFW pumps.  

d. Provide supply to GO1 and G02 EDG sprinkler systems.  

e. Provides seal water to the main circulating water pumps.  

f. Provides a fire water supply to the hose reels in both 
containments.  

3.3.2 Components Description 

TP-3 

a. Service water pumps 

6 multi-stage centrifugal pumps 

b. Start/auto/stop switch in control room (COl). Started in auto by 

LO-14 

1. SI signal (sequence), or 

2. Diesel generator breaker closing 

(a) G01 or G02 starts A, B, F pumps.  

(b) G03 or G04 starts C, D, E pumps.
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3. Power Supplies 

LO-1S 

(a) Normal 

(1) P32A&B from 1B03 

(2) P32C from 1B04 

(3) P32D&E from 2B04 

(4) P32F from 2B03 

(b) Alternate 

(1) P32B&F from BO8 

"(2) P32C&E from B09 

(3) Control switches located on C-45 

(4) Transfer switches 

G G01 EDG room for P32B&F 

G 002 EDG room for P32C&E 

4. Local control stations(NO1&2) for service water pumps 

Aux. Feed pump room 

c. Supply header 

1. Forms a complete loop 

2. Equipped with isolation MOVs to divide the loop into 
sections for rupture isolation
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d. Return header 

1. Common return line 

2. Can be routed to Unit 1 or Unit 2 circ water overboard 

e. Zurn Strainers 

1. Nine total of varying sizes depending on location/use 

2. Capable of being backwashed 

3. Controlled locally from a panel 

f. Loads supplied by service water 

LO-16 

1. CCW heat exchangers 

2. Containment Coolers 

3. SFP heat exchangers 

4. G01 and G02 EDG cooling and sprinkler systems 

Can be supplied from north or south header 

5. Unit 1 and Unit 2 turbine hall loads 

6. Plant AC units 

(a) Service building 

(b) Electrical equipment rooms 

(c) Control room 

(d) Cable spreading room 
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(e) Water Treatment 

(f) RHR pump area 

(g) SI/Spray pump area 

(h) Front office area 

(i) TSC backup cooling 

(j) New battery and inverter rooms coolers 

7. Water treatment supply 

8. Blowdown evaporator 

9. Instrument air compressors 

"Can be supplied from the north or south header 

10. AFW pumps bearing cooling and backup suction 

Can be supplied from the north or south header 

11. Unit 1 and unit 2 containment hose reels 

12. Circulating water pumps bearings lubrication 

3.3.3 Discuss the effects of SI signal on service water system 

LO-17 

a. SI sequence start all six service water pumps. IF less than 4 of 

6 pumps start service water isolation occurs losing flow to 

1. Affected turbine hall, 

2. SFP heat exchangers, 
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3. Water Treatment, 

4. Auxiliary building A/C, and 

5. Blowdown evaporator 

b. Containment accident fans service water outlet valves open to 
provide proper cooling flow 

3.3.4 PSA- Service water system 

a. Overview of event 

1. Loss of service water can occur due to: 

(a) Fouling of system.  

(b) Plugging of basket strainers.  

(c) Plugging of manual valves.  

(d) Piping rupture 

(e) Component failure 

(f) Pump failure.  

Most probable event 

b. Event Review 

1. Introduction 

(a) Event assumes loss of service water to both units.  

Not recoverable for 24 hours
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(b) Event mitigation is accomplished by: 

(1) Reactor trip 

May require operator action 

(2) AFW providing makeup 

c. Event Description 

LO-18 

1. Initiating Event 

(a) Failure to maintain north and south header pressure 
50 psig or more with 2 or more pumps in service.  

(b) Loss of service will result in or require a reactor trip.  
(..  

2. Discuss the effect of loss of service on plant operation.  
Results in loss of cooling to 

(a) Containment fan coolers 

(b) G01/G02 EDGs 

(c) P-38A/B bearing cooling 

(d) Instrument Air and Service air cooling 

(e) Numerous secondary plant systems 

(f) CCW system cooling 

(g) SFP cooling

Page 26 of 29



NUCLEAR POWER BUSINESS UNIT 

TRAINING LESSON PLANS

LP2672 
Revision I 
December 31, 1998

INSTRUMENT AIR AND SERVICE WATER REVIEW 

3. Discuss the importance of charging pump operation for 

seal injection.  

LO-19 

(a) Loss of SW results in loss of CCW cooling for the 

RCP.  

(b) Operator must maintain a minimum amount of seal 
injection flow.  

Loss of seal injection would result in small LOCA 
and eventual core damage.  

(1) SI pump required to restore or maintain RCS 
inventory.  

(2) Long term cooling for SI pumps would be lost 
due to the loss of CCW cooling to RHR heat 
exchangers and the SI pumps.  

4. Discuss the effects on secondary plant ability to remove 
decay heat.  

LO-20

(a) AFW system 

(1) Required to remove decay heat 

(2) Only turbine-driven AFW pump would be 

available 

Backup cooling to bearings provides from fire 

water system 

(3) Motor driven AFW pumps lose bearing 
cooling, so they would be unavailable.
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(4) After depletion of CSTs an alternate source of 
suction for the turbine-driven AFW pump 
would be required due to loss of service water.  

Fire water 

(b) Main steam system 

(1) Condenser steam dumps or atmospherics would 
operate initially to cool plant to 547TF.  

(2) Lost of SW will result in loss of instrument air 
causing the valves to fail closed.  

(3) Eventual decay heat removal will be via the SG 
safeties or manual/local operation of SG 
atmospherics.  

5. Success criteria for event 

LO-21 

(a) Core damage will not occur if RX trip is successful 
and charging flow to RCP seals is maintained.  

(b) If seal injection is not maintain the event is assumed 
to degrade into a RCP seal LOCA with eventual core 
damage due to loss of cooling to safeguards pumps 
and the RHR heat exchanger.  

4.0 SUMMARY 

Review the Learning Objectives 

5.0 APPLICATION 

NONE
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6.0 ASSIGNMENT 

NONE 

7.0 COMMITMENTS INCLUDED IN THIS LESSON PLAN 

NONE

8.0 LOR SAMPLE PLAN INFORMATION

Lesson plan setting 
Classroom 

Simulator 

Total hours

Topic areas 
Systems: 

Instrument 
Air/Service 

Water 
AOPs 

TS/Admin/DCS 
EOPs/SEPs 
OPs/OIs/RPs 

Outage 
Industry Events 

ECS/CSP

Hours 
3.0 

0.0

3.0
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LEARNING OBJECTIVES 

INSTRUMENT AIR SYSTEM 

*Denotes DTA Specific Tasks 

2.2.1. DESCRIBE THE FUNCTION OF THE INSTRUMENT AIR SYSTEM.  

2.2.2. LIST THE NORMAL SWITCH POSITIONS FOR THE INSTRUMENT 
AIR COMPRESSORS AND THE ASSOCIATED LOAD/UNLOAD 
CYCLES.  

2.2.3. LIST THE TRIPS ASSOCIATED WITH THE INSTRUMENT AIR 
COMPRESSORS.  

2.2.4. DESCRIBE THE METHODS OR COMPONENTS USED IN THE 
INSTRUMENT AIR SYSTEM TO ENSURE CLEAN 
UNCONTAMINATED AIR.  

2.2.5. DISCUSS THE OPERATION OF THE INSTRUMENT AIR DRYER 
BYPASS VALVE AND THE ACTIONS NECESSARY TO RESET THE 
VALVE.  

2.26. LIST THE MAJOR AREAS SUPPLIED BY THE INSTRUMENT AIR 
SYSTEM.  

2.2.7. DESCRIBE THE PURPOSE AND OPERATION OF THE SERVICE 
AIR TO INSTRUMENT AIR BACKUP VALVES.  

*2.2.8. DISCUSS THE EFFECTS OF A CONTAINMENT ISOLATION 

SIGNAL ON THE INSTRUMENT AIR SYSTEM.  

*2.2.9. DESCRIBE THE PROBABILISTIC SAFETY ASSESSMENT (PSA) 

INITIATING EVENT FOR A LOSS OF INSTRUMENT AIR.
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LEARNING OBJECTIVES, (cont.) 

"*2.2.10. DESCRIBE THE IMMEDIATE EFFECTS OF LOSS OF INSTRUMENT 

AIR ON THE PLANT.  

"*2.2.11. DISCUSS THE EFFECTS OF LOSS OF INSTRUMENT AIR ON THE 

FOLLOWING SYSTEMS AND PLANT OPERATION: 

A. CVCS 

B. MAIN FEEDWATER SYSTEM 

C. AFW 

D. MAIN STEAM SYSTEM 

*2.2.12. DESCRIBE THE SUCCESS CRITERIA FOR A PSA LOSS OF 

INSTRUMENT AIR EVENT.  

SERVICE WATER 

2.2.13. DESCRIBE THE PURPOSE OF THE SERVICE WATER SYSTEM.  

2.2.14. LIST THE SIGNALS THAT WILL CAUSE AUTO START OF THE 
SERVICE WATER PUMPS.  

2.2.15. LIST THE NORMAL/ALTERNATE POWER SUPPLIES FOR THE 
SERVICE WATER PUMPS.  

2.2.16. LIST THE MAJOR LOADS SUPPLIED BY THE SERVICE WATER 
SYSTEM AND IDENTIFY SERVICE WATER LOADS THAT CAN BE 
SUPPLIED FROM THE NORTH OR SOUTH HEADER.  

"*2.2.17. DISCUSS THE EFFECTS OF A SAFETY INJECTION SIGNAL ON 

THE SERVICE WATER SYSTEM.
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LEARNING OBJECTIVES, (cont.) 

"*2.2.18. DESCRIBE THE INITIATING PROBABILISTIC SAFETY 

ASSESSMENT (PSA) EVENT FOR A LOSS OF SERVICE WATER.  

2.2.19. DESCRIBE THE IMPORTANCE OF MAINTAINING SEAL 

INJECTION FLOW DURING A LOSS OF SERVICE WATER EVENT.  

*2.2.20. DESCRIBE THE EFFECT OF LOSS OF SERVICE WATER ON THE 

SECONDARY PLANT'S ABILITY TO REMOVE DECAY HEAT.  

"*2.2.21. DESCRIBE THE SUCCESS CRITERIA FOR A PSA LOSS OF 

SERVICE WATER EVENT.


