Section

10.0

10.1

10.2

10.2.1

10.2.2

10.2.3

10.2.4

10.2

10.3

10.3.1

10.3.2

10.3.3

10.3.4

10.3.5

10.3.6

10.3

10.4

10.4.1

10.4.2

10.4.3

10.4.4

WSES-FSAR-UNIT-3

CHAPTER 10

STEAM AND POWER CONVERSION SYSTEM

TABLE OF CONTENTS
Title

STEAM AND POWER CONVERSION SYSTEM

SUMMARY DESCRIPTION

TURBINE GENERATOR

DESIGN BASES

DESCRIPTION

TURBINE DISK INTEGRITY

EVALUATION
REFERENCES

MAIN STEAM SUPPLY SYSTEM

DESIGN BASES

DESCRIPTION

EVALUATION

INSPECTION AND TESTING REQUIREMENTS

WATER CHEMISTRY

STEAM AND FEEDWATER SYSTEM
REFERENCES

OTHER FEATURES OF STEAM AND POWER CONVERSION SYSTEM

MAIN CONDENSER
MAIN CONDENSER EVACUATION SYSTEM
TURBINE GLAND SEALING SYSTEM

STEAM BYPASS SYSTEM

10.21

10.2-1

10.21

10.2-7

10.2-15

10.2-15

10.3-1

10.3-1

10.3-2

10.3-4

10.3-5

10.3-5

10.3-8

10.3-9

10.4-1

10.4-1

10.4-4

10.4-6

10.4-7



Section
10.4.5
10.4.6
10.4.7
10.4.8
10.4.9
10.4.10

10.4.9A

WSES-FSAR-UNIT-3

CHAPTER 10

STEAM AND POWER CONVERSION SYSTEM

TABLE OF CONTENTS (Cont'd)
Title
CIRCULATING WATER SYSTEM
CONDENSATE CLEAN-UP SYSTEM
CONDENSATE AND FEEDWATER SYSTEMS
STEAM GENERATOR BLOWDOWN SYSTEM
EMERGENCY FEEDWATER SYSTEM
CHEMICAL FEED SYSTEM

EMERGENCY FEEDWATER SYSTEM RELIABILITY ANALYSIS

10-ii

Page
10.4-9

10.4-12
10.4-16
10.4-22
10.4-28
10.4-36

10.4.9B-i



WSES-FSAR-UNIT-3

CHAPTER 10

STEAM AND POWER CONVERSION SYSTEM

LIST OF TABLES

Table Title

10.2-1 EXTRACTION STEAM VALVE ARRANGEMENTS FOR TURBINE OVERSPEED PROTECTION
10.2-2 TURBINE OVERSPEED PROTECTION DEVICES

10.2-3 LOW PRESSURE TURBINE MATERIALS

10.3-1 MAIN STEAM SUPPLY SYSTEM MAIN STEAM LINE SAFETY VALVES
10.3-2 STEAM GENERATOR BLOWDOWN CHEMISTRY LIMITS

10.3-3 FEEDWATER OPERATING CHEMISTRY LIMITS

10.3-4 DELETED

10.3-5 BRANCH CONNECTIONS BETWEEN MSIV'S AND TURBINE STOP VALVES
10.3-6 DELETED

10.3-7 DELETED

10.3-8 DELETED

10.3-9 DELETED

10.4-1 MAIN CONDENSER PERFORMANCE AND DATA

10.4-2 CIRCULATING WATER SYSTEM COMPONENT DATA

10.4-3 CONDENSATE PUMP DATA

10.4-4 HEATER DRAIN PUMP DATA

10.4-5 STEAM GENERATOR FEEDWATER PUMP DATA

10.4-5a AUXILIARY FEEDWATER PUMP DATA

10.4-6 FEEDWATER HEATER DATA

10.4-7 STEAM GENERATOR BLOWDOWN TANK AND PUMP DATA

10.4-8 STEAM GENERATOR BLOWDOWN HEAT EXCHANGERS DATA
—(DRN 99-2262, R11)

10.4-9 DELETED

«(DRN 99-2262, R11)

10.4-10 REGENERATIVE WASTE TANK PUMP AND PUMP DATA

—>(DRN 99-2262, R11)

10.4-11 DEMINERALIZER COMPONENT DESIGN DATA

«(DRN 99-2262, R11)

10-iii Revision 11 (05/01)



WSES-FSAR-UNIT-3

CHAPTER 10
STEAM AND POWER CONVERSION SYSTEM

LIST OF TABLES (Cont'd)

Table Title

10.4-11a BLOWDOWN BOOSTER PUMP

10.4-12 EMERGENCY FEEDWATER SYSTEM COMPONENT DESIGN DATA

10.4-13 CONDENSATE STORAGE POOL CHEMICAL COMPOSITION

10.4-14 EMERGENCY FEEDWATER SYSTEM FAILURE MODE AND EFFECTS ANALYSIS

10.4-15 EMERGENCY FEEDWATER SYSTEM INSTRUMENTATION APPLICATION

10.4-16 CONDENSATE DEMINERALIZER EFFLUENT WATER QUALITY

10.4-17 CONDENSATE CLEAN-UP DESIGN DATA

10.4.9A-1 EVALUATION OF THE WATERFORD SES UNIT NO. 3 EMERGENCY FEEDWATER SYSTEM

VERSUS THE REQUIREMENTS OF STANDARD REVIEW PLAN (SRP) 10.4.9 AND BRANCH
TECHNICAL POSITION (BTP) ASB 10-1

10.4.9A-2 EVALUATION OF THE WATERFORD SES UNIT NO. 3 EMERGENCY FEEDWATER SYSTEM
VERSUS THE NRC EFW SHORT AND LONG TERM RECOMMENDATIONS

10.4.9A-3 COMPARISON OF WATERFORD EFW SYSTEM WITH NRC EFW SYSTEM FLOW
REQUIREMENTS

10.4.9B-1 COMPONENT LIST MANUAL VALVES

10.4.9B-2 EFS FAILURE MODES AND EFFECTS ANALYSIS

10.4.9B-3 MINIMAL CUT SETS - CASE 1

10.4.9B-4 MINIMAL CUT SETS - CASE 2

10.4.9B-5 DELETED

10.4.9B-6 BASIC EVENT CAUSES AND PROBABILITIES

10.4.9B-7 EFS VALVES SUBJECT TO ASME SECTION XI TESTING

10.4.9B-8 SUMMARY OF TEST AND MAINTENANCE CONTRIBUTIONS TO COMPONENT AVAILABILITY

10.4.9B-9 DOMINANT CUT SETS - CASE 1

10.4.9B-10 DOMINANT CUT SETS - CASE 2

10.4.9B-11 DOMINANT CUT SETS - CASE 3

10-iv



WSES-FSAR-UNIT-3

CHAPTER 10
—>(DRN 04-719, R14)

STEAM AND POWER CONVERSION SYSTEM

<—(DRN 04-719, R14)

LIST OF FIGURES

Figure Title

10.2-1 STEAM PRESSURE VARIATION WITH POWER

10.2-2 HEAT BALANCE MAXIMUM GUARANTEED

10.2-3 HEAT BALANCE MAX CALCULATED (NOT GUARANTEED)

10.2-4 FLOW DIAGRAM MAIN & EXTRACTION STEAM SYSTEMS (SHEET 1 OF 4)
10.2-4 FLOW DIAGRAM MAIN & EXTRACTION STEAM SYSTEMS (SHEET 2 OF 4)
10.2-4 FLOW DIAGRAM MAIN & EXTRACTION STEAM SYSTEMS (SHEET 3 OF 4)
10.2-4 FLOW DIAGRAM MAIN & EXTRACTION STEAM SYSTEMS (SHEET 4 OF 4)
10.2-5 TURBINE OVERSPEED PROTECTION ELECTRO-HYDRAULIC SYSTEM
10.2-6 DIGITAL ELECTRO-HYDRAULIC (DEH) CONTROL SYSTEM

10.2-7 TURBINE HIGH-PRESSURE ELEMENT

—>(DRN 04-719, R14)
10.2-8 DELETED

<—(DRN 04-719, R14)

10.2-9 OVERSPEED PROTECTION CONTROLLER
10.3-1 MAIN STEAM ISOLATION VALVE
10.3-2 LOCATIONS OF PROCESS SAMPLE POINTS
10.4-1 FLOW DIAGRAM CIRCULATING, SERVICE & INTAKE COOLING WATER SYSTEMS
(SHEET 1 OF 2)
—>(DRN 01-420)
10.4-1 FLOW DIAGRAM CIRCULATING, SERVICE & INTAKE COOLING WATER SYSTEMS
(SHEET 2 OF 2)
10.4-2 FLOW DIAGRAM-FEEDWATER CONDENSATE & AIR EVACUATION SYSTEM (SHEET 1 OF 6)
<—(DRN 01-420)
10.4-2 FLOW DIAGRAM-FEEDWATER CONDENSATE & AIR EVACUATION SYSTEM (SHEET 2 OF 6)
10.4-2 FLOW DIAGRAM-FEEDWATER CONDENSATE & AIR EVACUATION SYSTEM (SHEET 3 OF 6)
10.4-2 FLOW DIAGRAM-FEEDWATER CONDENSATE & AIR EVACUATION SYSTEM (SHEET 4 OF 6)

10-v Revision 14 (12/05)



WSES-FSAR-UNIT-3

CHAPTER 10

TEAM AND POWER CONVERSION SYSTEM

LIST OF FIGURES

Figure Title

10.4-2 FLOW DIAGRAM-FEEDWATER CONDENSATE & AIR EVACUATION SYSTEM (SHEET 5 OF 6)
10.4-2 FLOW DIAGRAM-FEEDWATER CONDENSATE & AIR EVACUATION SYSTEM (SHEET 6 OF 6)
—>(DRN 03-683, R12-C)

10.4-3 FLOW DIAGRAM TURBINE BUILDING MISCELLANEOUS SYSTEMS (SHEET 1 OF 2)

10.4-3 FLOW DIAGRAM TURBINE BUILDING MISCELLANEOUS SYSTEMS (SHEET 2 OF 2)

<—(DRN 03-683, R12-C)

—>(DRN 01-420, R11)
10.4-4 FLOW DIAGRAM HEATER DRAIN & VENT SYSTEMS (SHEET 1 OF 4)
<—(DRN 01-420, R11)

10.4-4 FLOW DIAGRAM HEATER DRAIN & VENT SYSTEMS (SHEET 2 OF 4)

10.4-4 FLOW DIAGRAM HEATER DRAIN & VENT SYSTEMS (SHEET 3 OF 4)

10.4-4 FLOW DIAGRAM HEATER DRAIN & VENT SYSTEMS (SHEET 4 OF 4)

10.4-5 FLOW DIAGRAM STEAM GENERATOR BLOWDOWN SYSTEM (SHEET 1 OF 2)
10.4-5 FLOW DIAGRAM STEAM GENERATOR BLOWDOWN SYSTEM (SHEET 2 OF 2)
10.4-6 EMERGENCY FEEDWATER SYSTEM

10.4-7 DELETED

10.4-8 BACKWASH TREATMENT SYSTEM FLOW DIAGRAM

10.4-9 CONDENSATE POLISHER SYSTEM FLOW DIAGRAM

10.4.9A-1 DELETED

10.4.9B-1 WSES-3 SIMPLIFIED EFS FLOW DIAGRAM (APPENDIX 10.4.9A)

10.4.9B-2 EFS FAULT TREE, CASE 1 - LMFW (APPENDIX 10.4.9A)

10.4.9B-3 EFS FAULT TREE, CASE 2 - LMFW/LOOP (APPENDIX 10.4.9A)

10.4.9B-4 EFS FAULT TREE, CASE 3 - LMFW/SB (APPENDIX 10.4.9A)

10-vi Revision 12-C (07/03)



Section
Revision 12-B

10.4.2.5

Revision 12-C
Figure 10.2-6

Figure 10.4-3 Sht 1
Figure 10.4-3 Sht 2

Revision 13
Section 10.4.7.3

Section 10.3.1
Section 10.4.1

Revision 13-A

Figure 10.2-6 Sht. 2
Figure 10.2-6 Sht. 3

Section 10.4.5.3
Revision 14

Section 10.3.1
Section 10.3.3
Section 10.4.1.1
Section 10.4.1.2
Section 10.4.1.3
Section 10.4.2.2
Section 10.4.4.1
Section 10.4.4.2
Section 10.4.6.1
Section 10.4.7.1
Section 10.4.7.2
Section 10.4.8
Table 10.4-1
Table 10.4-6
Table 10.4-17 sh 1
Figure 10.2-1
Figure 10.2-2
Figure 10.2-3 sh 1

Table 10.4.9A-3 shts 2-3

WSES-FSAR-UNIT-3
UPDATE REFERENCE LIST

Chapter 10

Cross References

ER-W3-2002-0663-001/DRN 03-214

ER-W3-2001-0274-000/DRN 03-556

ER-W3-2003-0255-000/DRN 03-683

ER-W3-2002-0288-002/DRN 03-1888

ER-W3-2003-0755-001/DRN 03-2157

ER-W3-2003-0142-000/DRN 04-987

ER-W3-2004-0265-000/DRN 04-616

ER-W3-2001-1149-000/DRN 03-2064

ER-W3-2001-1149-000/DRN 05-544

10-vii

Revision 14 (12/05)



Section

Revision 14 Cont'd

Table Of Contents
Section 10.2.1
Section 10.2.2.2.1
Section 10.2.3.1.1
Section 10.2.3.3
Section 10.2.3.5
Reference 10.2
Figure 10.2-7
Figure 10.2-8
Section 10.2.4
Table 10.4-1
Section 10.4.9.1.a
Section 10.4.7.3
Section 10.4.9.3.2

Section 10.4.8.2
Section 10.4.8.3

Section 10.4.6.2.1
Figure 10.2-4 sh 3
Revision 14-A
Section 10.4.5.3
Revision 14-B
Figure 10.4-1 sh 1
Revision 15

Section 10.2.3.6
Section 10.2.3.7

Section 10.2.2.1

Section 10.4.9.2
Table 10.4-2 Sh. 1
Table 10.4-4
Table 10.4-7 Sh. 2
Table 10.4-8
Table 10.4-11a

Table 10.4.9A-1 Sh. 1

Section 10.4.9.3.6

WSES-FSAR-UNIT-3
UPDATE REFERENCE LIST

Chapter 10

Cross References

ER-W3-2003-0053-000/DRN 04-719

ER-W3-2003-0053-000/DRN 05-861
ER-W3-2004-0007-000/DRN 04-1702
ER-W3-2004-0276-002/DRN 05-870
ER-W3-2004-0602-000/DRN 05-235
ER-W3-2004-0615-000/DRN 05-447

ER-W3-2004-0618-000/DRN 05-151

ER-W3-2005-0126-000/DRN 05-565

ER-W3-2005-0500-00/DRN 05-1559

ER-W3-2005-0054-000/DRN 05-1425

ER-W3-2006-0172-000/DRN 06-502

ER-W3-2006-0164-000/DRN 06-722

ER-W3-2006-0047-000/DRN 06-812

ER-W3-2006-0223-000/DRN 06-841

ER-W3-2006-0223-000/DRN 06-907

ER-W3-2007-0010-000/DRN 07-28

10-viii

Revision 15 (03/07)



Section
Revision 303

Section 10.4.9.1
Section 10.4.9.2
Section 10.4.9.3.2

Revision 304

Figure 10.4-6

Table 10.4.9B-1 Sh. 3
Table 10.4-9B-2 Sh. 6
Table 10.4-9B-2 Sh. 7
Table 10.4.9B-2 Sh. 8
Table 10.4.9B-2 Sh. 9
Figure 10.4.9B-1

Table 10.4-12
Revision 305

Section 10.3.6.2

Revision 306

Section 10.4.10.2
Section 10.4.10.5
Section 10.4.9B.3.2
Section 10.4.9B.5.1.1

Section 10.4.5.5

Section 10.4.5.2
Figure 10.4-1 Sheet 1 of 2

Revision 307

Section 10.2.2.1
Section 10.3.5.1
Table 10.3-5 Sh. 2 of 2
Section 10.4.7 1
Section 10.4.7.3
Table 10.4-1

Table 10.4-6
Figure 10.2-1
Figure 10.2-2
Figure 10.2-3 Sh. 1
Figure 10.2-3 Sh. 2
Figure 10.2-3A
Figure 10.2-3B
Figure 10.2-3C
Figure 10.2-3D
Figure 10.2-3E
Figure 10.3-2

WSES-FSAR-UNIT-3
UPDATE REFERENCE LIST

Chapter 10

Cross References

EC-530

EC-3926

EC-19372

EC-29980

EC-34060

EC-34124

EC-34828

EC-8465

10-ix

Revision 307 (07/13)



Section

Revision 307 (Continued)

Appendix 10.4.9B
Table 10.4-9B-1
Table 10.4-9B-2
Table 10.4-9B-3
Table 10.4-9B-4
Table 10.4-9B-5
Table 10.4-9B-6
Table 10.4-9B-7
Table 10.4-9B-8
Table 10.4-9B-9
Table 10.4-9B-10
Table 10.4-9B-11
Section 10.4.9.2

Section 10.4.9.2

Section 10.3.1

Section 10.4.9.3.1

Table 10.4-14

Table 10.4.9A-1 Sh. 2 of 7
Table 10.4.9A-2 Sh. 8 of 11

Table 10.4.9A-1 Sh. 4 of 7
Table 10.4.9A-1 Sh. 5 of 7

Revision 308
Table 10.4-3
Revision 309
Section 10.3.5.1
Section 10.4.9.3.2

Figure 10.4-1

WSES-FSAR-UNIT-3
UPDATE REFERENCE LIST

Chapter 10

Cross References

EC-33720

EC-40342

EC-41355

EC-42115

EC 47045

LBDCR 12-003

LBDCR 15-032

LBDCR 14-004

Revision 309 (06/16)





