
Revision 43—09/27/07 NAPS UFSAR 1
REVISION SUMMARY

Revision 43—09/27/07

Section

Changes
Made under the provisions of 10 CFR 50.59 except where 

indicated in brackets.

KWI, 6.1, 6.2.1.1.1, 6.2.1.1.1.1, 
6.2.1.1.1.2, 6.2.1.1.1.3, 6.2.1.3.1, 
6.2.1.3.1.1, 6.2.1.3.1.2, 
6.2.1.3.1.2.1, 6.2.1.3.1.2.2, 
6.2.1.3.1.3, 6.2.2.1, 6.2.2.2, 
6.2.2.3.1, 6.2.2.3.2, 6.2.2.3.2.1, 
6.2.2.3.2.2, 6.2.2.3.2.3, 6.2.2.3.2.4, 
6.2.2.3.2.5, 6.2.2.3.2.6, 6.2.2.3.3, 
6.2.3.1.1, 6.2.3.2, 6.2.3.3, 6.2.6.3, 
6.2 Refs, Tables 6.2-1, 6.2-2, 
6.2-3, 6.2-4, 6.2-11, 6.2-12, 
6.2-13, 6.2-14, 6.2-15, 6.2-16, 
6.2-17, 6.2-18, 6.2-19, 6.2-40, 
6.2-46, 6.2-47, 6.2-48, 6.2-49, 
6.2-58, 6.2-62, & 6.2-63, 
Figures 6.2-6, 6.2-7, 6.2-8, 6.2-51, 
6.2-63, 6.2-64, 6.2-65, 6.2-66, 
6.2-67, 6.2-68, 6.2-69, 6.2-70, 
6.2-71, 6.2-72, 6.2-73, 6.2-74, 
6.2-75, 6.2-76, 6.2-77, 6.2-78, 
6.2-79, 6.2-80, 6.2-81, 6.2-96, 
& 6.2-97, 6.3.2.2.2, 6.3.2.2.6, 
6.3.3.12, 6.3 Refs, Table 6.3-9, 
Figures 6.3-7, 6.3-8, 6.3-9, 6.3-10, 
6.3-11, 6.3-12, & 6.3-13, 15.4.1.7, 
15.4.1.8, 15.4.1.8.1, 15.4.1.8.2, 
15.4.1.8.3, 15.4.1.8.4, 15.4.1.8.5, 
15.4.1.8.6, 15.4.1.8.7, 15.4.1.8.8, 
15.4.5.2, 15.4 Refs, Table 15.4-6, 
15.4-7, 15.4-14, & 15.4-37, 
Figures 15.4-110 & 15.4-111

Performed containment analyses and LOCA alternate 
source term analyses to support GSI 191 modifications.
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Table 3.2-1, 4.1, Figure 6.1-1, 
6.2.2.2, 6.2.2.3, 6.2.2.4.3, 
6.2.2.4.4, 6.2.3.3, 6.2 Refs, 
Tables 6.2-40 & 6.2-42, 
Figures 6.2-57, 6.2-58, 6.2-59, 
6.2-60, 6.2-61, 6.2-62, & 6.2-80, 
6.3.2.2.3, 6.3.3.12, 6.3.3.13, 
Table 6.3-1, 6.3-8, & 15.4-2

Completed partial installation of Unit 2 containment 
sump strainers to support GSI 191 modifications.

3.8.2.1.4.2, 3.8.2.1.4.5 Increased the temperature limitation for containment 
penetrations from 150°F to 200°F.

3.8.2.1.4.2, Figures 3.8-11 
& 3.8-15

Removed the outside cooler on hot pipe containment 
penetrations (except installed spares).

3.8.2.1.4.2, Figures 3.8-11, 
& 3.8-15, 9.2.2.1.1, 9.2.2.3.1

Updated the description of the hot pipe containment 
penetration coolers.

4.1, 4.4.1.6, 4.5.2.1.2, 4.5.3.2.1, 
4.5.4.1.6, 4.5 Refs, Tables 4.5-1, 
4.5-2, 4.5-3, 15.4.1.9, 15.4 Refs

Updated the reconstitution methodology for AREVA 
Advanced Mark-BW fuel.

Table 4.1-2, 4.5.4.1.1, 4.5.4.1.5, 
4.5.4.2.1, 4.5.4.2.3.1, 4.5.4.2.3.4.2, 
4.5.4.2.3.4.3, 4.5.4.2.5, 4.5.4.2.6, 
4.5.4.2.8.1, 4.5.4.2.8.3, 
4.5.4.2.10.4, 4.5.4.2.10.5, 
4.5.4.3.1.3, 4.5.4.3.4.1, 
4.5.4.3.4.1.3, 4.5 Refs, 
Table 4.5-3, 7.2.2.1.2.1, 15.1.9.8, 
Table 15.1-2, 15.3.4.2.1, 
15.4.4.2.1, 15.4.4.2.2

Incorporated use of the VIPRE-D/BWU computer code 
to perform thermal-hydraulic evaluations of AREVA 
Advanced Mark-BW fuel. [10 CFR 50.90 License 
Amendment]

Table 5.2-22 Updated the description of the pressurizer closure bolting 
material.

6.2.1.3.2.3, 6.2.2.2, 6.2.2.3.2.6, 
12.1.2.1, Table 12.1-2, 
Figure 12.1-8

Added the Unit 2 incore sump room drain to support 
GSI 191 containment sump modifications.

6.2.2.2 Corrected the description of debris generation and 
transport evaluation for the Unit 2 containment sump 
strainer design.

Revision 43—09/27/07 (continued) 

Section

Changes
Made under the provisions of 10 CFR 50.59 except where 

indicated in brackets.
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7.3.1.3.2, 7.3.1.3.2.2, 7.3.2.11, 
7.3 Ref Dwgs, Table 7.3-2

Modified the Unit 2 refueling water storage tank 
engineered safety features actuation system to support 
GSI 191 containment sump modifications.

8.1.2, 9.2.1.1, 9.2.1.2.2, 9.2.1.3.1, 
9.2.2.3, 9.3.1.2, 9.3.2.1.3, 
9.3.2.2.3, 9.3.4.2.1, 9.3.4.3.1, 
9.5.1.2.3, 9.5.1.3.4, 9.5.1.4.2, 
9.5.1.6, 9.5.1.6.1, 9.5.1.6.2, 
9.5.2.1.1, 9.5.6.2, 10.3.4, 10.4.1.4, 
10.4.7.4, 11.4.5, 12.1.4.1

Modified the terminology associated with determinations 
of operability and functionality in accordance with 
Regulatory Issue Summary 2005-20.

9.2.1.2.2 Reduced the frequency of monitoring the service water 
reservoir sludge depth from annually to once per five 
years.

9.2.2.5.1 Clarified the description of system operation following a 
reactor coolant pump thermal barrier coil leak.

Table 9.2-4 Replaced auxiliary service water pump, 1-SW-P-4.

9.5.1.2.2.2, 9.5.1.2.3 Replaced heat and smoke detectors in the Training Center 
records vault.

15.3.1.6, 15.3 Refs, Table 15.3-4 Incorporated the peak clad temperature penalties and 
benefits for the Westinghouse SBLOCA. [10 CFR 50.46]

15.3.1.13, 15.3 Refs, Table 15.3-4, 
15.4.1.17, 15.4 Refs, 
Table 15.4-26

Incorporated the peak clad temperature penalties and 
benefits for the Westinghouse SBLOCA and AREVA 
RLBLOCA. [10 CFR 50.46]

15.4.2.1.3.2, 15.4.3.4.2, 15.4.4.3.2 Revised the description of steam generator leakage. 
[10 CFR 50.90 License Amendment]

18.2.6, 18.2.19, Table 18-1 Reflected the completion of License Renewal 
Commitment Item Nos. 16, 18, and 28.

Revision 43—09/27/07 (continued) 

Section

Changes
Made under the provisions of 10 CFR 50.59 except where 

indicated in brackets.
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Revision 42—09/29/06

Section

Changes
Made under the provisions of 10 CFR 50.59 except where 

indicated in brackets.

KWI, 1.2.9, 2.1.3.4, 2.3.4.1, 
2.3.4.2, Table 2.3-18, 3.1.15.1, 
3.1.15.2, 3.6.1, 3.7.3.2, 6.2.1.3.1, 
6.2.2.1, 6.2.3.1, 6.2.3.1.1, 6.2.3.2, 
6.2.3.3, Table 6.2-41, 6.3.3.6, 
Table 6.3-6, 6.4.1.1, 6.4.1.2, 
6.4.1.3, 6.4.1.3.1, 7.7.1.12.1, 
9.4.1.3, 9.4.5.3, Table 10.4-3, 
11.1.1.1, 12.1.1, 12.1.2.8, 
12.1.2.10, Figure 12.1-10, 
15.1.7.1, 15.2.13.3, 15.4, 15.4.1.7, 
15.4.1.7.1, 15.4.1.7.2, 15.4.1.7.3, 
15.4.1.7.4, 15.4.1.7.5, 15.4.1.7.6, 
15.4.1.7.7, 15.4.1.7.8, 15.4.1.8.3, 
15.4.2.1.3, 15.4.2.1.3.1, 
15.4.2.1.3.2, 15.4.2.1.3.3, 
15.4.2.1.3.4, 15.4.2.1.3.5, 
15.4.3.2.1, 15.4.3.2.3, 15.4.3.3, 
15.4.3.4, 15.4.3.4.1, 15.4.3.4.2, 
15.4.3.4.3, 15.4.3.4.4, 15.4.3.4.5, 
15.4.4.2.2, 15.4.4.3, 15.4.4.3.1, 
15.4.4.3.2, 15.4.4.3.3, 15.4.4.3.4, 
15.4.4.3.5, 15.4.5, 15.4.5.1, 
15.4.5.2, 15.4.5.3, 15.4.5.4, 
15.4.7.1, 15.4.7.2, 15.4.7.2.1, 
15.4.7.2.2, 15.4.7.2.3, 15.4.7.2.4, 
15.4.7.2.4.1, 15.4.7.2.4.2, 
15.4.7.2.4.3, 15.4.7.2.4.4, 
15.4 Refs, Tables 15.4-6, 15.4-7, 
15.4-12, 15.4-13, 15.4-14, 15.4-15, 
15.4-17, 15.4-18, 15.4-29, 15.4-30, 
15.4-31, 15.4-32, 15.4-33, 15.4-34, 
15.4-35, 15.4-36, & 15.4-37, 
Figures 15.4-74 & 15.4-110

Implemented an alternate source term from 
NUREG-1465 as the design basis source term. 
[10 CFR 50.90 License Amendment]

3.8.2.1.4.2, Figures 3.8-11 
& 3.8-15

Isolated ten Unit 2 containment penetrations’ outer cooler 
component cooling supply and return by seal plate or 
plug.

3.8.2.1.4.2, Figures 3.8-11 
& 3.8-143

Isolated ten Unit 1 containment penetrations’ outer cooler 
component cooling supply and return by seal plate or 
plug.
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Table 3F-8 Revised the emergency diesel generator rooms maximum 
temperature.

4.4.3.2.1, 4.4 Refs, 4.5.4.2.2.6 Provided a generic formula for nuclear enthalpy rise hot 
channel factor, , and referred to the Core operating 
Limits Report for current values of  and the total heat 
flux hot-channel factor, FQ.

4.5.3.2.2.6.4 Modified the discussion of Unit 1 peaking factor 
uncertainty.

4.5.3.2.2.6.4 Modified the discussion of Unit 2 peaking factor 
uncertainty.

Table 4.5-3 Reflected the increase in core pressure drop due to use of 
the Advanced Mark-BW one-quarter turn quick 
disconnect top nozzle.

Tables 5.1-1 & 5.5-17 Corrected the description of pressurizer spray flow rate.

5.2.2.2, 5.2 Refs, Tables 5.2-20 
and 5.2-21, 5.4.1.2, 5.4 Refs

Revised the reactor coolant system pressure-temperature 
limits, LTOPS setpoints, LTOPS Tenable values, and 
administrative cooldown rate limit. [10 CFR 50.90 
License Amendment]

5.2.3.3.1, 5.2 Refs, 5.4.3.6, 
5.4 Refs, Tables 5.4-2 & 5.4-3

Updated the surveillance capsule withdrawal schedules to 
incorporate the renewed operating licenses for both units. 
[10 CFR 50, Appendix H]

5.2 Refs, 18.2.12 Removed specific interval and ASME XI edition and 
addenda references to allow required periodic update.

Table 5.2-3 Clarified that the narrow range RTD thermowells and 
RVLIS pipe connections on the reactor coolant hot leg 
piping are designed in accordance with ASME Section III 
- 1980 Edition.

6.2.2.2.3, Table 6.2-42 Updated the description of the design code for the RWST 
cooling subsystem.

6.2.2.3 Clarified the description of the layup condition of the 
recirculation spray heat exchangers.

6.4.1.3, 7.7.1.13, 9.4.1.3 Installed Unit 1 and Unit 2 carbon dioxide monitors in 
the control rooms.

Revision 42—09/29/06 (continued) 

Section

Changes
Made under the provisions of 10 CFR 50.59 except where 

indicated in brackets.

FN
ΔH

FN
ΔH
 



Revision 43—09/27/07 NAPS UFSAR 6
8.1.1, 8.2.2, Figures 8.2-1 & 8.2-2 Replaced feeder cables to reserve station service 
transformers A, B, & C, and installed an additional 
500 kVA transformer.

8.2.3.1, Figure 8.2-1 Relocated and replaced switchyard breakers.

Figure 8.2-1, 8.3.1.1.2.3, 8.3.1.2.1, 
8.3.1.2.2.4, Table 8.3-8

Replaced vital bus inverters 2-III & 2-IV and added an 
additional bypass transformer.

Figure 8.2-1, 8.3.1.1.2.3, 8.3.1.2.1, 
8.3.1.2.2.4, Table 8.3-8

Replaced vital bus inverters 1-III & 1-IV and added a 
new bypass switch.

9.1.3.1, 9.1.3.3.1, Table 9.1-2 Provided for offload of fuel from the reactor vessel to the 
spent fuel pool as early as 100 hours after shutdown.

Figure 9.1-8 Removed an electrical cable reel from the fuel handling 
bridge crane.

9.2.3.1, Table 9.2-10 Replaced domestic water Well No. 3 with Well No. 7.

9.3.3.2, 10.4.2.3 Installed backflow preventers in the floor drains of the 
Unit 1 & 2 air conditioning rooms.

Table 9.3-2, 10.4.7.2, Table 10.4-2 Increased the design flow for the Unit 1 isolated phase 
bus duct air coolers and abandoned in place certain flash 
evaporator system components.

Tables 9.3-2 & 10.4-2 Corrected the description of Unit 1 flash evaporator 
system components previously abandoned in place.

Table 9.3-7 Corrected the description of boron recovery system 
equipment.

9.4.6.3 Updated the description of the safeguards supply fans 
noting that the high speed function is disabled.

9.4.9.3 Updated the description of containment isolation during 
refueling to include the hi-hi radiation signal from the 
manipulator crane radiation monitor.

9.5.1.2.3, 9.5.1.3.4 Replaced the heat detectors on the Unit 2 main 
transformers.

10.2, 10.2.1.1.2, 10.2 Refs Reduced the frequency of main turbine and governor 
valves surveillance testing from once per three months to 
once every six months.

Revision 42—09/29/06 (continued) 

Section

Changes
Made under the provisions of 10 CFR 50.59 except where 

indicated in brackets.
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10.3.1 Clarified the description of the steam generator PORVs’ 
design function and control cables.

10.4.2.3 Reanalyzed the maximum flooding elevation of the 
Turbine Building due to a failure of a condenser outlet 
expansion joint.

10.4.7.1 Replaced the bearing cooling tower chemical addition 
system.

11.4.2.1, 12.1.4.1 Updated the description of radiation monitor recorders.

12.4.3, Chapter 17 (all) Replaced Chapter 17 in its entirety with a brief 
description of and reference to the recently implemented 
Topical Report DOM-QA-1. The Dominion Nuclear 
Facility Quality Assurance Program Description is based 
on ANSI/ASME NQA-1-1994 and will be maintained as 
a separate, single document for Dominion facilities.
[10 CFR 50.54(a)]

Revision 41—09/30/05

Section

Changes
Made under the provisions of 10 CFR 50.59 except where 

indicated in brackets.

2.4.11.1, 2.4.11.2, 2.4.11.3, 
2.4.11.5, 2.4.11.6, 2.4.14, 
Table 2.4-6

Corrected the extreme low water level value and clarified 
its basis. Provided revised values for the auxiliary service 
water pumps’ and the reverse osmosis water pump’s 
minimum operating level, required submergence, and 
actual submergence.

3.1.37.2, 3.11.2.5, Table 3.11-2, 
3A.7, 6.1, 6.2.5.1, 6.2.5.2, 6.2.5.3, 
6.2 Refs, Table 6.2-55 & 6.2-62, 
Figures 6.2-91, 6.2-92, 6.2-96, 
6.2-97, 6.2-98, & 6.2-99

Incorporated license amendments on elimination of 
requirements for hydrogen recombiners and hydrogen 
monitors using the Consolidated Line Item Improvement 
Process. [10 CFR 50.44]

Table 3.5-5, 9.2.3.2.1 Reflected the removal of the use of hydrogen, the 
hydrogen storage facility, and the de-oxygenation trailer 
for the reverse osmosis system.

3.8.1.4.7, 3.8 Refs Provided clarification to the description of masonry block 
walls.

Revision 42—09/29/06 (continued) 

Section

Changes
Made under the provisions of 10 CFR 50.59 except where 

indicated in brackets.
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4.4.2.3.4.2, 4.4 Refs, 4.5.3.2.2.6.4 Described the overall peaking factor uncertainty 
associated with the Framatome ANP Advanced Mark 
BW fuel product. [10 CFR 50.90 License Amendment]

5.2 Updated the code description of the pressurizer safety 
valves.

5.2.5, 5.2.5.1, 7.3.1.2, Tables 
15.4-16, 15.4-23, & 15.4-26

Incorporated editorial corrections to improve readability, 
corrected spelling, and incorporated changes omitted 
from previously implemented UFSAR changes.

5.5.10.4, 6.2.2.4.2, Table 6.3-1 Changed the ASME Code reference for inservice testing 
activities from Section XI to a general reference to the 
ASME Code.

Tables 6.2-44, 6.2-45, & 6.2-46, 
6.3.2.2.6, 6.3.4.4

Revised the safety analysis flow rate for maximum low 
head safety injection recirculation mode flow rate for the 
LHSI pump net positive suction head analysis.

6.3.2.1.4.2 Allowed that check valves 1-CH-240 and 2-CH-155 can 
be fitted with or without a spring.

6.4.1.2, Tables 11.4-1 & 12.1-4 Reflected consistent mark number format for the 
radiation monitoring system.

6.4.1.3.3, Table 6.4-1 Updated the concentration of ethanolamine up to 85%.

Tables 7.2-2, 7.5-1, 7.5-2, & 7.5-3 Updated the indicated accuracy for the containment 
pressure (narrow range), pressurizer water level, low 
reactor coolant flow, primary coolant flow, pressurizer 
pressure, steamline pressure, main feedwater flow, and 
steam flow.

Tables 7.2-2, 7.5-1, 7.5-2, & 7.5-3 Updated the indicated accuracy for the steam generator 
water level.

Tables 7.2-2 & 7.5-3 Updated the indicated accuracy for overtemperature ΔT 
and overpower ΔT.

7.3.1.3.5, 8.3.1.1.2.3, Table 8.3-8, 
9.2.1.1, 9.2.1.2.2, 9.2.1.2.5

Modified the Unit 1 service water spray array 
motor-operated valve safety injection signal actuation 
cross-tie.

Table 7.5-2 Updated the indicated accuracy for the refueling water 
storage tank water level.

Revision 41—09/30/05 (continued) 

Section

Changes
Made under the provisions of 10 CFR 50.59 except where 

indicated in brackets.
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8.3.1.1.1, Table 8.3-1, 
Figures 8.2-1 & 8.2-2

Removed the 34.5-kV shunt reactor banks from the 
switchyard.

9.1.4.4.5, Figures 9.1-8 & 9.1-12 Modified the fuel handling bridge crane controls with a 
programmable logic controller and adjustable speed 
drives.

9.2.1.1 Incorporated editorial changes to cross-reference and be 
consistent with the Section 9.2.1.2.5 description of 
service water pump auto start.

9.2.1.6 Provided for the continued use of corrosion rate test 
specimens instead of the probe monitoring system in the 
service water system.

Table 9.2-10 Incorporated Well No. 6 into the domestic water supply 
component design data.

9.3.2.1.2, 9.3.2.1.5, Figure 9.3-2 Corrected the description of the sampling system.

9.5.1.1, 9.5.1.2.1, Figure 9.5-1, 
Table 10.4-6

Replaced the cooling tower for the bearing cooling 
system.

9.5.1.2.3 Replaced the heat detectors on the Unit 1 main 
transformers.

9.5.1.6.2 Reduced the time allowed to establish a backup fire 
suppression water system from 24 hours to immediately.

9.5.5.2, 9.5.7.2, Figures 9.5-6 
& 9.5-8

Replaced the 2J emergency diesel generator lube oil and 
jacket coolant temperature switches with a temperature 
converter system.

10.4.3, 15.4.1.5.1 Incorporated editorial spelling correction and corrected 
typographical error in reference document number.

Table 11.4-2 Updated the isotopic response factors for Kr-85 and 
Xe-133 for the condenser air ejector radiation monitors.

15.1 Refs, 15.2 Refs, 15.3 Refs, 
15.4 Refs

Updated the RETRAN Topical Report references.

15.3.1,8, 15.3.1.13, 15.3 Refs, 
Table 15.3-24

Incorporated the peak clad temperature penalties and 
benefits for the small break LOCA for Framatome ANP 
Advanced Mark BW fuel. [10 CFR 50.46]

Revision 41—09/30/05 (continued) 

Section

Changes
Made under the provisions of 10 CFR 50.59 except where 

indicated in brackets.
 



Revision 43—09/27/07 NAPS UFSAR 10
18.2.1, 18.2.6, 18.2.9, 18.2.19, 
Table 18-1

Reflected the completion of License Renewal 
Commitment Item Nos. 3, 4, 5, 7, 8, 15, and 29.

Revision 40—09/30/04

Section

Changes
Made under the provisions of 10 CFR 50.59 except where 

indicated in brackets.

Table 2.4-6 Provided revised values for bearing lubricating water 
pump 1-BL-P-1B minimum operating level, required 
submergence, and actual submergence.

Table 2.4-6 Modified the minimum operating level and actual 
submergence of one safety-related circulating water 
screen wash pump.

Table 2.4-6 Provided revised (1-BL-P-1A) and corrected 
(1-BL-P-1B) values for bearing lubricating water pumps 
minimum operating level, required submergence, and 
actual submergence.

3.8.1.1.13, 3.8.1.1.14, 9.2.1.2.4.2 Replaced metal expansion joints with rubber expansion 
joints in the service water valve house and tie-in vault.

3.8.1.1.14, 3.8.4.5.4.7, 9.2.1.2.4.2 Deleted the description of pressure balanced expansion 
joints associated with replacement of metal expansion 
joints with rubber expansion joints in the service water 
valve house and tie-in vault. Incorporated v-cone flow 
measurement devices in the tie-in vault.

3A.58 Clarified non-destructive test personnel compliance with 
Regulatory Guide 1.58.

3C.1.1, 3C.2.7, 3C.2.7.9, 
3C.5.1.2.2, 3C.5.1.8.2, 3C.5.2.2.2, 
3C.5.2.8.2, Table 3C-1

Replaced the main steam and feedwater line leak 
detection system function with daily operator inspections 
in the mechanical equipment rooms.

Table 3C-3, 8.3.1.1.2.3, 
Table 8.3-8

Incorporated editorial corrections to vital bus panel board 
mark numbers.

Revision 41—09/30/05 (continued) 

Section

Changes
Made under the provisions of 10 CFR 50.59 except where 

indicated in brackets.
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4.1, 4.1 Refs, Table 4.1-2, 4.5 All, 
5.1.2.1.2, 6.3.3.12, 6.3.3.13, 
6.3 Refs, 7.2.1, 11A.1.1, 
11A Refs, 15, 15.1.2.2, 15.1.9.7, 
15.1 Refs, Tables 15.1-2 & 15.1-3, 
15.3.1, 15.3.1.8, 15.3.1.9, 
15.3.1.10, 15.3.1.11, 15.3.1.12, 
15.3.1.12.1, 15.3.1.12.2, 15.3.1.13, 
15.3.4.2.1, 15.3.4.2.2, 15.3.4.2.3, 
15.3.4.2.5, 15.3.4.2.6, 15.3.4.3, 
15.3 Refs, Tables 15.3-5 
through 15.3-23, Figures 15.3-33 
through 15.3-163, 15.4.1, 15.4.1.9, 
15.4.1.10, 15.4.1.11, 15.4.1.12, 
15.4.1.13, 15.4.1.14, 15.4.1.14.1, 
15.4.1.14.2, 15.4.1.14.3, 15.4.1.15, 
15.4.1.16, 15.4.1.16.1, 15.4.1.16.2, 
15.4.1.16.3, 15.4.1.16.4, 15.4.1.17, 
15.4.1.18, 15.4.4.1, 15.4.4.2.1, 
15.4.4.2.2, 15.4.4.2.3, 15.4.4.3, 
15.4.6.1.2, 15.4.6.2.1, 15.4.6.2.1.2, 
15.4.6.2.2.2, 15.4.6.2.2.3, 
15.4.6.2.3.1, 15.4.6.2.3.2, 
15.4.6.2.3.3, 15.4.6.2.3.4, 
15.4 Refs, Table 15.4-16 
& 15.4-19 through 15.4-28, 
Figures 15.4-75 through 15.4-109

Added the description of the Framatome ANP Advanced 
Mark BW fuel product. [10 CFR 50.90 License 
Amendment]

Table 4.1-2, 4.3.2.2.6, 4.3.2.3.1, 
4.3.3, 4.3.4, 4.3.4.1, 4.3.4.2, 
4.3.4.2.1, 4.3.4.3, 4.3 Refs, 
Tables 4.3-6 & 4.3-10, 15.1 Refs, 
15.3 Refs

Added the description of the Studsvik Core Management 
System computational model for reactor physics 
analyses.

4.2.1.4.2, 4.2.3.4.1 Updated the feed fuel and burnable poison rod vendor 
specifications to no longer require ultrasonic or x-ray 
testing on these components.

Tables 5.1-1 & 5.5-17 Corrected the description of pressurizer spray flow rate.

5.2.3.4 Corrected typographical and grammatical errors.
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Table 5.2-22, 18.2.3 Corrected the description of reactor lower head 
instrumentation material. Clarified criteria for 
maintenance and corrective action due to evidence of 
borated water leakage.

Tables 5.2-22 Provided for another type of material for pressurizer 
safety valve forgings.

5.5.1.3.11 Incorporated a filter size range for the reactor coolant 
pump shaft seal-water injection filters.

6.2.1.2.19, Table 6.2-62 Added storage boxes for scaffolding materials in the 
annulus area of containment.

6.3 Refs, 15.4.1.14.1, 
Table 15.4-22, 15.4-23, 15.4-24, 
15.4-28, Figures 15.4-86, 15.4-87, 
15.4-88, 15.4-89, 15.4-90, 15.4-91, 
15.4-92, 15.4-93, 15.4-94, 15.4-95, 
15.4-96, 15.4-97

Incorporated a change to the Unit 1 summary of peak 
clad temperature penalties and benefits for the large break 
LOCA. [10 CFR 50.46]

Table 6.4-1 Removed chemical storage tank 1-WT-TK-18.

Table 6.4-1 Replaced the bearing cooling biocide product name with 
the generic chemical compound.

Table 7.2-4, 15.4.2.2.2.1, 
15.4 Refs

Provided analysis results that smaller feedline breaks are 
protected by the high pressurizer pressure trip.

7.3.1.3.5, 8.3.1.1.2.3, Table 8.3-8, 
9.2.1.1, 9.2.1.2.2

Modified the Unit 2 service water spray array 
motor-operated valve safety injection signal actuation 
cross-tie.

8.2.2 Clarified the requirements for switchyard stability.

8.2.2 Replaced switchyard protective relays.

8.3.1.1.2.6, 8.3 Refs Provided for the use of UL 910 fire propagation testing 
for non-safety related and non-Appendix R applications.

8.3.1.2.1 Introduced compensatory measures that will be 
implemented when an instrument bus inverter is 
unavailable. [10 CFR 50.90 License Amendment]

Revision 40—09/30/04 (continued) 
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9.2.1.2.1, 9.2.1.2.2, 9.2.1.3.2 Established the requirement that the service water spray 
array supply valves be secured in the accident position 
(open) with power removed from the operators in order to 
change the number of spray arrays required for loop 
operability from three to two.

9.2.2.2.2, 9.2.2.3.2, Table 9.2-6 Converted the mechanical chilled water unit refrigerant 
from R-12 to R-134a.

Table 9.2-4 Replaced auxiliary service water pump, 2-SW-P-4.

9.3.4.2.4.21 Provided a new packing configuration for charging 
system modulating valves that have no leakoff line.

9.4.1.2, Table 9.4-2 Corrected the description of the control and relay room 
air supply and exhaust flow rates.

9.5.5.2, 9.5.7.2, Figures 9.5-6 
& 9.5-8

Replaced the 1H emergency diesel generator lube oil and 
jacket coolant temperature switches with a temperature 
converter system.

9.5.5.2, 9.5.7.2, Figures 9.5-6 
& 9.5-8

Replaced the 2H emergency diesel generator lube oil and 
jacket coolant temperature switches with a temperature 
converter system.

10.4.8.5 Modified the conductivity monitoring function for the 
condensate polishing system.

Table 10.4-2 Incorporated editorial correction to properly locate the 
flash evaporator duty and shell design pressure data.

Figure 11.3-1, 11.4.3, 11.4.3.2, 
Table 11.4-4, 12.2.4

Replaced the Process Vent, Vent A, and Vent B radiation 
monitors.

12.2.2.1, 12.2 Ref Dwgs Restored the 12.2 Reference Drawings section.

15.2.4.2.2 Corrected the description of valves required to be locked 
in order to provide isolation of primary grade makeup 
water from the reactor coolant system.

15.2.4.2.3 Corrected typographical error in reference document 
number.

Revision 40—09/30/04 (continued) 
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15.4.1, 15.4.1.1, 15.4.1.4, 
15.4.1.5.2, 15.4.1.5.6, 15.4 Refs, 
Table 15.4-1, 15.4-2, 15.4-3, 
15.4-4, & 15.4-5, Figures 15.4-1, 
15.4-2, 15.4-3, 15.4-4, 15.4-5, 
15.4-6, 15.4-7, 15.4-8, 15.4-9, 
15.4-10, 15.4-11, 15.4-12, 15.4-13, 
15.4-14, 15.4-15, 15.4-16, 15.4-17, 
15.4-18, 15.4-19, 15.4-20, 15.4-21, 
15.4-22, 15.4-23, 15.4-24, 15.4-25, 
15.4-26, 15.4-27, 15.4-28, 15.4-29, 
15.4-30, 15.4-31, 15.4-32, 15.4-33, 
15.4-34, 15.4-35, 15.4-36, 15.4-37, 
15.4-38, 15.4-39, 15.4-40, 15.4-41, 
15.4-42, 15.4-43, 15.4-44, 15.4-45, 
15.4-46, 15.4-47, 15.4-48, 15.4-49, 
15.4-50, 15.4-51, 15.4-52, 15.4-53, 
15.4-54, 15.4-55, & 15.4-56

Revised the large break loss of coolant accident analyses.

15.4.1.14.2, Table 15.4-25, 
15.4-26, 15.4-27, & 15.4-28, 
Figures 15.4-98, 15.4-99, 
15.4-100, 15.4-101, 15.4-102, 
15.4-103, 15.4-104, 15.4-105, 
15.4-106, 15.4-107, 15.4-108, 
15.4-109

Incorporated a change to the Unit 2 summary of peak 
clad temperature penalties and benefits for the large break 
LOCA. [10 CFR 50.46]

17.2.1.2.D.3.c, Figure 17.2.1-3 Deleted the Manager Nuclear Engineering’s 
responsibility for development of Improved Technical 
Specifications. Updated the title of and line of reporting 
for Supervisor Nuclear Records. [10 CFR 50.54(a)(3)]

17.2.2.8 Updated terminology to the current naming convention 
for inservice inspection personnel. [10 CFR 50.54(a)(3)]

17.2.10 Updated the description of qualification requirements for 
personnel performing non-destructive examinations. 
[10 CFR 50.54(a)(3)]

18.3.2.4, 18 Refs, Table 18-1 Completed evaluation of and eliminated enhanced 
inspections for safety injection accumulator nozzles’ and 
charging line nozzles’ environmentally-assisted fatigue.
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Revision 39—09/30/03

Section

Changes
Made under the provisions of 10 CFR 50.59 except where 

indicated in brackets.

KWI, 3.6.2.4, Table 3.7-3, 
3.11.2.9, 3A.46.1, 5.2.2.4, 
6.2 Refs, 13.2.1

Incorporated editorial corrections of a key word index 
reference, misspelled words, and a table footnote.

1.1, 2.1.3.1, Table 3.8-7, 3.11.2.2, 
3E.3.4, 4.0, 4.2.3.1.4, 5.1, 
Tables 5.1-1, 5.2-20, 5.2-21, 5.4-2, 
& 5.4-3, 5.5.2.3.4, 6.1, 7.1, 8.1, 
9.1, 10.1, 11.0, 18.0, 18.1, 18.1.1, 
18.1.2, 18.1.3, 18.1.4, 18.2, 18.2.1, 
18.2.2, 18.2.3, 18.2.4, 18.2.5, 
18.2.6, 18.2.7, 18.2.8, 18.2.9, 
18.2.10, 18.2.11, 18.2.12, 18.2.13, 
18.2.14, 18.2.15, 18.2.16, 18.2.17, 
18.2.18, 18.2.19, 18.2.20, 18.3, 
18.3.1, 18.3.1.1, 18.3.1.2, 18.3.1.3, 
18.3.2, 18.3.2.1, 18.3.2.2, 18.3.2.3, 
18.3.2.4, 18.3.3, 18.3.4, 18.3.5, 
18.3.5.1, 18.3.5.2, 18.3.5.3, 
18.3.5.4, 18.3.5.5, 18.3.5.6, 18.3.6, 
18.4, 18.4.1, 18.4.2, 18.5, 
Table 18-1

Reflected the increased operating life basis from 40 to 
60 years and added Chapter 18 [10 CFR 54.21] to 
describe the programs and activities that manage the 
effects of aging materials during the extended operation 
period associated with license renewal.

2.3.3.2.5.1, 2.3.4.3, Tables 2.3-15 
& 2.3-16, Table 7.5-2, 7.7.1.10

Replaced the emergency response facilities computer 
systems.

Table 2.4-6 Modified the submergence of one auxiliary flash 
evaporator pump and three screen wash pumps.

3.1.36.2, 6.2.2.3, 6.2.2.4.1 Revised the frequency of inspection for the quench spray 
and recirculation spray nozzles. [10 CFR 50.90 License 
Amendment]

3.1.53.1, 6.2.2.2, 6.2.3.1.1, 
Table 6.2-40, 6.3.3.4, Tables 6.3-1 
& 6.3-5, 9.1.4.5, 9.3.4.2.4.8, 
15.2.13.2.2

Revised the boron concentration limits for the refueling 
water storage tank, casing cooling tank, safety injection 
accumulators, and the spent fuel pool in accordance with 
the Technical Specifications. [10 CFR 50.90 License 
Amendment]
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Table 3.2-1, 6.4.1.3 Accurately reflected control room dose limits, auxiliary 
shutdown panel plant status, and refueling procedures. 
Deleted reference to the guide tube cover handling tool. 
Changed air conditioning chiller room fans from 
“supply” to “exhaust.”

3.7.2.7.3, 3.7.2.7.3.1, 3.7.2.7.3.2, 
3.7.2.7.3.3, 3.7.2.7.3.4, 3.7.2.7.3.5, 
3.7.3.1.3.7, 3.7 Refs, 4.2.3.2.2, 
Table 5.1-1, 5.2.3.1, 5.2.3.1.1, 
5.2.3.3.1, 5.2 Refs, Tables 5.2-2, 
5.2-3, 5.2-16, 5.2-22, & 5.2-27, 
5.4.1.1, 5.4.4.2, 5.4.4.3, 
Tables 5.4-1, 5.4-4, & 5.4-5, 
Figures 5.4-1 & 5.4-2, 6.2.1.1.1.3, 
7.7.1.9.1, Table 9.6-1

Replaced the Unit 2 reactor vessel closure head.

3.7.2.7.3, 3.7.2.7.3.1, 3.7.3.1.4, 
4.1, 4.2.3.2.2, Table 5.1-1, 5.2.3.1, 
5.2.3.1.1, 5.2.3.3.1, 5.2 Refs, 
Tables 5.2-2, 5.2-3, 5.2-22, 5.2-26, 
& 5.2-27, 5.4.1.1, 5.4.2, 5.4.4.2, 
Tables 5.4-1, 5.4-4, 5.4-5, 
Figures 5.4-1 & 5.4-2, 6.2.1.1.1.3, 
7.7.1.9.1, Table 9.6-1

Replaced the Unit 1 reactor vessel closure head.

3.8.1.5.1, 3.8.1.5.2, 3.8.1.5.2.1, 
3.8.1.5.3, 3.8.2, 3.8.2.1.2.3, 
3.8.2.1.2.4, 3.8.2.3, 3.8.2.7, 
3.8.2.7.1, 3.8.2.7.2, 3.8.2.7.3, 
3.8.2.9, 3.8.2.9.1, 3.8.2.9.2, 
3.8.2.9.3, 3.8.2.9.4, 3.8.2.9.5, 
3.8 Refs, 3A.10, 3A.15, 3A.18, 
3A.19

Completed the restoration of construction opening in the 
containment structure for the Unit 2 reactor pressure 
vessel head replacement.

3.8.1.5.3.1, Table 17.2-0 Provided for the repair and testing of a temporary 
opening in the containment due to reactor vessel head 
replacement. [10 CFR 50.54(a)(3)]

3.8.2.9, 3.8.2.9.2, 3.8.2.9.4, 
3.8.2.9.5

Completed the restoration of construction opening in the 
containment structure for the Unit 1 reactor pressure 
vessel head replacement.
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3.8.4.5.4.2, 3.8.4.5.4.5, 
Figures 3.8-41 & 3.8-43

Replaced service water discharge piping mechanical 
(metal) expansion joints with rubber expansion joints.

Figure 3.8-4, 5.1.1.9 Corrected spelling and typographical errors.

4.2.1.1.2, 4.2 Refs Included description of the consideration of corrosion of 
zirconium-based fuel assembly structural components.

4.2.1.2, 4.2.1.2.1, 4.2.1.2.2, 
4.2.3.3.1, Table 4.2-2

Incorporated small dimensional changes for fuel 
assemblies and accurately reflected burnable poison 
assembly design.

4.2.3.4.2 Eliminated the seismic allowance in the control rod drop 
time surveillance requirement.

Figure 4.4-21, 7.9.2.1, Table 7.9-1 Described that Unit 2 incore instrumentation 
thermocouple 2-RC-TC-T9 was abandoned in place at 
core location F5.

5.1.1.9, 5.2.3.4, 5.2 Refs, 
6.2.1.2.15, Table 6.3-8, 9.1.4.4.2, 
Figures 9.1-5 & 9.1-6, 9.6.4.4, 
Table 9.6-1

Modified the service structure, cooling air shroud and 
shroud support, insulation, and intermediate lift ring for 
the Unit 2 reactor vessel head replacement.

5.1.1.9, 5.2.3.4, 5.2 Refs, 
6.2.1.2.15, Table 6.3-8, 9.1.4.4.2, 
Figures 9.1-5 & 9.1-6, 9.6.4.4, 
9.6 Refs, Table 9.6-1

Modified the service structure, cooling air shroud and 
shroud support, insulation, and intermediate lift ring for 
the Unit 1 reactor vessel head replacement.

5.2.2.2 Reflected Low Temperature Overpressure Protection 
System (LTOPS) bistable settings that were changed to 
preserve LTOPS setpoints.

5.5.3.2.1, Table 5.5-6 Removed a thermal sleeve from the Unit 1 accumulator 
safety injection line to reactor coolant loop 2.
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Unit 2 only: 6.1, 6.2.1.1.1.1, 
6.2.1.1.1.2, 6.2.1.1.1.3, 6.2.1.3.1, 
6.2.1.3.1.1, 6.2.2.2, 6.2.2.3.2.1, 
6.2.2.3.2.2, 6.2.2.3.2.4, 6.2.2.3.2.6, 
6.2.2.3.3, 6.2.6.3, Tables 6.2-1, 
6.2-2, 6.2-4, 6.2-11, 6.2-12, 
6.2-13, 6.2-38, 6.2-44, 6.2-45, 
& 6.2-56, Figures 6.2-61, 6.2-62, 
6.2-63, 6.2-64, 6.2-65, 6.2-66, 
& 6.2-82, 6.3.2.2.2, 6.3.2.2.6, 
Table 6.3-9, Figures 6.3-7, 6.3-8, 
6.3-9, 6.3-10, 6.3-11, 6.3-12, 
& 6.3-13

Implemented the Unit 2 revised LOCA containment 
integrity analysis. [10 CFR 50.90 License Amendment]

6.1, 6.2.1.1.1.1, 6.2.1.1.1.2, 
6.2.1.1.1.3, 6.2.1.3.1, 6.2.1.3.1.1, 
6.2.2.2, 6.2.2.3.2.1, 6.2.2.3.2.2, 
6.2.2.3.2.4, 6.2.2.3.2.6, 6.2.2.3.3, 
6.2.6.3, Tables 6.2-1, 6.2-2, 6.2-4, 
6.2-11, 6.2-12, 6.2-13, 6.2-38, 
6.2-44, 6.2-45, & 6.2-56, 
Figures 6.2-61, 6.2-62, 6.2-63, 
6.2-64, 6.2-65, 6.2-66, & 6.2-82, 
6.3.2.2.2, 6.3.2.2.6, Table 6.3-9, 
Figures 6.3-7, 6.3-8, 6.3-9, 6.3-10, 
6.3-11, 6.3-12, & 6.3-13

Implemented the Unit 1 revised LOCA containment 
integrity analysis. [10 CFR 50.90 License Amendment]

6.2.1.4.4, Table 6.2-37 & 6.2-53 Removed water-filled penetrations from the 10 CFR 50, 
Appendix J Type C Program.

6.4.1.2, 6.4.1.3, 6.4 Ref Dwgs, 
9.4.1.1, 9.4.1.2, 9.4.1.3, 9.4.1.5, 
Table 9.4-2

Installed two new control room bottled air trains to 
provide a total of four trains supplying breathing air and 
pressurization.

7.2.1.1.2, Figure 7.2-4 Reformatted the equations describing overtemperature 
delta T and overpower delta T setpoints.

8.1.2 Eliminated the battery charger for the spillway gate 
supervisory control system batteries.

8.2.1, Figures 8.2-1 & 8.2-2 Installed an additional 500/230 kV transformer and 
rearranged the 230 kV bus in the switchyard.
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Figure 8.2-1 Replaced vital bus inverters 2-I & 2-II and added an 
additional bypass transformer for each unit.

8.3.1.1.2.3, 8.3.1.2.1, 8.3.1.2.2.4, 
Table 8.3-8

Replaced vital bus inverters 1-I & 1-II.

8.3.1.1.2.3, 8.3.1.4.1.4, 8.3.1.2.2.4, 
Table 8.3-8

Installed replacement vital bus inverters 2-I and 2-II.

9.1.4.9.1, 9.1.4.9.2, 9A.2, 9B.2, 
9B.3, 15A.1

Placed a cask pedestal in the cask loading area of the 
spent fuel storage pool.

9.2.3.1, Table 9.2-10 Refurbished Well 4 of the domestic water system.

9.3.1.3.2 Provided cross-reference to UFSAR Section 3.1.19.2.

9.3.4.2.4.20, Table 9.3-5, 12.1.6.2 Corrected the description of the operation of the primary 
ion exchangers.

9.5.1.3.1.3 Corrected the description of the auxiliary feedwater pump 
rooms as 10 CFR 50 Appendix R areas.

9.5.2.1.1 Allowed the public address system to be powered from 
either vital bus 1-II or 2-II.

9.5.5.2, 9.5.7.2, Figures 9.5-6 
& 9.5-8

Replaced the 1J emergency diesel generator lube oil and 
jacket coolant temperature switches with a temperature 
converter system.

10.2 Clarified the operating pressure limit for high pressure 
turbine gland steam header pressure.

10.4.2.2 Provided a clarified description of the function of the 
circulating water vacuum priming system to remove 
noncondensable gases.

10.4.8.2, 10.4.8.4, 10.4.8.5 Upgraded the Unit 1 and Unit 2 condensate polishing 
systems with programmable logic controllers.

11.4.2.1, 11.4.2.2, 11.4.2.3, 
11.4.2.4, 11.4.2.5, 11.4.3, 
11.4.3.1.1, 11.4.3.1.2, 11.4.3.1.3, 
11.4.3.2, 11.4.5, Table 11.4-1 
& 11.4-2

Replaced the Process Vent, Vent A, and Vent B radiation 
monitors.
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15.1.2.3 Provided an enhanced text description of rod cluster 
control assembly bank operability consistent with the 
Technical Specifications.

15.4 Refs, Table 15.4-5 Incorporated a change to the summary of peak clad 
temperature penalties and benefits for the large break 
LOCA. [10 CFR 50.46]

17.2.0.2, Table 17.2-0, 17.2.2.1, 
17.2.2.5, 17.2.2.6, 17.2.10, 17.2.17

Made editorial corrections to correctly refer to 
Table 17.2-0.

17.2.1.1.A, 17.2.1.2.B, 
17.2.1.2.B.1, 17.2.1.2.B.1.b.1.1, 
17.2.1.2.C.1, 17.2.16.2.B.2, 
17.2.16.2.C, 17.2.1.16.2.D, 
Figures 17.2.1-1 & 17.2.1-2, 
Table 17.2-0, App C A.8.e, B.6.e, 
B.6.i, B.7.c, & B.8

Revised organizational titles of the Senior Vice President 
Nuclear Operations, Shift Manager, and Unit Supervisor. 
[10 CFR 50.54(a)(3)]

17.2.1.2 Assigned responsibility for maintenance of plant 
equipment history to the Manager Nuclear Maintenance. 
[10 CFR 50.54(a)(3)]

17.2.1.2.A.2, Figure 17.2.1-1 Deleted the description of and reference to the Nuclear 
Oversight Board. [10 CFR 50.54(a)(4)]

Revision 38—09/03/02

Section

Changes
Made under the provisions of 10 CFR 50.59 except where 

indicated in brackets.

KWI Deleted “Hypochlorite Treatment” from the Key Word 
Index listing for the domestic water system.

Figure 1.2-1 Added the Independent Spent Fuel Storage Installation to 
the Site Plan.
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2.4.3, 2.4.14, 2A.4, 2A.5, 3.1.7.2, 
3.8.4.5.2, 3.8.4.5.3, 3.8.4.6, 
3.8.4.8, Table 3.8-15, 3A.13, 
3A.16, 4.3.1.3, 4.3.1.5, 4.3.2.2.6, 
4.3.2.4, 4.3.2.5.2, 4.3.2.5.6, 
4.4.5.3, 5.1.3.1, 5.2.1.2, 5.2.4.1.1, 
5.2.4.2, Table 5.2-4, 5.5.4.4, 
5.5.7.3, 5.5.9.2.2, 6.2.1.4.5, 
6.2.2.4.1, 6.2.4.4, 6.2.7.5, 
Tables 6.2-50, 6.2-58, & 6.2-59, 
6.3.2.1.4.5, 6.3.2.1.4.7, 6.4.1.2, 
6.4.1.3.1, 6.4.1.4, 7.1.1, 7.2.1, 
7.2.1.1, 7.2.1.10, 7.2.2.1.1, 
7.2.2.1.2, 7.2.2.2.1.7, 7.2.3.1, 
7.2.3.2, Table 7.2-5, 7.3.1.1.1, 
7.3.2.1.5.9, Table 7.3-2, 7.7.1.3.3, 
7.7.1.13.1, 7.7.2.2, Table 7.7-2, 
9.1.2, 9.1.4.6.1.1, 9.2.1.5, 9.2.2.6, 
9.2.2.7, 9.2.5.4, 9.3.4.2.5.2, 
9.3.4.3.1, 9.3.4.4, 9.4.1.1, 9.4.1.3, 
9.4.1.4, 9.4.5.3, 9.4.5.4, 9.4.6.4, 
9.4.8.5, 9.5.4.2, 9.5.4.4, 9.6.3, 
10.3.2, 11.3.3.2, 11.4.2, 
11.4.2.14.2, 11.4.3.1.1, 11.4.3.1.2, 
11.4.3.1.3, 11.4.5, 11.5, 11C cover, 
12.0, 12.1.4.1, 12.2.4, 12.3.1, 13.4, 
13.5, 13.5 Refs, 14A, 15.1.2.3, 
15.2.3.1, 15.2.6.3.1, 15.2.10.1, 
15.3.1.4, 15.4.1.2, 15.4.1.4, 
15.4.1.7, 15.4.5.2.1, 15.4.5.2.3, 
15.4.7.2.1, 15.4.7.2.4.1, 
15.4.7.2.4.4, 16.1, 16.2

Implemented the conversion to Improved Technical 
Specifications including the relocation of requirements to 
the UFSAR. [10 CFR 50.90 License Amendment]

2.4.10, 2.5.5, 2A.3, 2A.4, 
Table 3.2-1, 3.8.6, 3.8.6.1, 3.8.6.2, 
Figure 3.8-61

Provided description of the flood protection dike.

2.4.11.4 Included reservoir discharge flow reductions for drought 
conditions in accordance with the Lake Level 
Contingency Plan.
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3.1.53.2, 4.3.1.1, 4.3.1.5, 4.3.2.1, 
4.3.2.7, 4.3 Refs, 9.1.2, 
Table 15.3-1

Established spent fuel pool soluble boron concentration 
and fuel assembly loading restrictions based on burnup 
and enrichment. Increased maximum fuel enrichment 
from 4.3 to 4.6 weight percent U-235.  [10 CFR 50.90 
License Amendment]

3.1.53.2, 6.2.2.2, 6.2.3.1.1, 6.2.3.3, 
Table 6.2-40, Figures 6.2-76 
& 6.2-77, 6.3.3.4, Tables 6.3-1 
& 6.3-5, 9.1.4.5, 9.3.4.2.4.8, 
15.2.13.2.2, Table 15.2-1

Increased the boron concentration in the spent fuel pool 
and Unit 1 refueling water storage tank, casing cooling 
storage tank, and safety injection accumulators. 
[10 CFR 50.90 License Amendment]

3.8.2.1.4.1, 4.3.2.7, Table 5.5-17, 
15.4.5.3

Corrected typographical and editorial errors.

3C.3.3, 3C.5.4.6.2, & 10.4.6.5 Provided discussion of the auxiliary building ambient 
temperature monitoring system for detection of a high 
energy line break and associated automatic/manual 
actions.

4.2.1.3.1, 4.2 Refs, 4.4.2.8.1, 
4.4.3.4.2, 4.4 Refs, 15.4 Refs

Supplemented the fuel rod design criteria references to 
new fuel performance models.

5.2.5.1, 5.2 Refs Updated references to the current inservice inspection 
interval.

6.2.2.1, 7.1.3.2.4, Table 7.5-3, 
8.3.2.1, 9.5.1.3.1.4

Incorporated technical and editorial corrections and 
clarifications related to containment depressurization 
systems, environmental requirements of the reactor trip 
system, control room indicators, and dc power system.

6.2.2.3.2.1 Updated the containment analysis NPSH available for the 
recirculation spray pumps.

6.2.3.2, Table 6.2-50, 9.4.2.3, 
9.4.6.3, 9.4.8.2

Indicated that the maximum relative humidity of the 
auxiliary building charcoal filter inlet air will be below 
70%. Clarified the design description of the primary 
ventilation system.

6.2.5.3, 6.2 Refs, Tables 6.2-54 
& 6.2-59, Figures 6.2-80, 6.2-81, 
6.2-82, 6.2-86, 6.2-87, 6.2-88, 
6.2-89, 6.2-90, & 6.2-91

Reanalyzed hydrogen concentration in containment 
following a LOCA.

Revision 38—09/03/02 (continued) 

Section

Changes
Made under the provisions of 10 CFR 50.59 except where 

indicated in brackets.
 



Revision 43—09/27/07 NAPS UFSAR 23
6.2 Refs, 6.4.1.3.3, Table 6.4-1 Corrected a typographical error and incorporated changes 
omitted from a previously implemented UFSAR change.

Tables 6.2-44 & 6.2-45, 6.3.2.2.6, 
6.3.4.4

Revised the safety analysis flow rate for maximum low 
head safety injection recirculation mode flow rate NPSH 
analysis. Clarified the safety injection pump test 
description.

Table 6.2-50, 9.4.8.1, 9.4.8.4 Clarified that auxiliary building central exhaust is 
manually aligned to the filters rather than automatically. 

6.4.1.3.3, Table 6.4-1 Deleted the product name for zinc chloride and revised its 
storage tank capacity.

6.4.1.3.3, Table 6.4-1 Updated the description of potentially hazardous 
chemicals stored on the plant site to add sodium 
hydroxide, hydrochloric acid, and hydrogen peroxide. 
Eliminated references to specific products and methods.

Figures 7.7-6 & 7.7-7 Updated the figure representations of the pressurizer 
pressure and level control and pressurizer heater control 
systems to agree with the text description.

Figure 8.2-1 Corrected a minor error in the figure representation of the 
34.5 kV system in the switchyard.

8.3.1.1.2.3, 9.5.1.1, 17.2.1.2, 
17.2.5

Removed terminology associated with the former 
10 CFR 50.59 regulation and incorporated wording from 
the current rule.

9.2.1.2.1, 9.2.1.4.1 Clarified the two-valve isolation from the service water 
header provided by the manual isolation valve and the 
single check valve. Added stainless steel service water 
piping and Hastelloy C276 valves.

9.2.1.2.1, Figure 9.2-1 Reconfigured the service water supply and return headers 
for the instrument air compressors and the charging pump 
lube oil and gear coolers.

9.2.1.2.4, Table 9.2-4 Replaced the service water air system compressor, dryer, 
and receiver tank.

9.2.2.3.1 Clarified the component cooling system thermal relief 
requirements.
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9.3.2.1.2, 9.3.2.1.3, Figure 9.3-2 Corrected the description of the steam generator on-line 
chemistry monitoring system.

9.3.2.2, 9.3 Refs Clarified the status of the High Radiation Sampling 
System — Post-Accident. [10 CFR 50.90 License 
Amendment]

9.5.1 Clarified the description of the low pressure carbon 
dioxide system zone isolation.

9.5.1.1 Identified fire protection systems that are not required to 
satisfy regulatory requirements. [10 CFR 50.48]

9.5.1.1 Identified fire protection systems that are not required to 
satisfy regulatory requirements. [10 CFR 50.48]

Figure 15.2-44, 15.4.6.2.3.4 Corrected a typographical error and incorporated a 
change omitted from a previously implemented UFSAR 
change.

15.4.2.2.2.2, 15.4 Refs Incorporated the evaluation of steam generator mid-deck 
plate pressure differential on safety analysis transients.

17.2.1.1, 17.2.1.2, 17.2.10, 
Figures 17.2.1-1, 17.2.1-2, 
& 17.2.1-3

Modified organizational titles and realigned certain 
reporting relationships within the Nuclear Business Unit. 
[10 CFR 50.54(a)(3)]

17.2.1.2, Figures 17.2.1-1 
& 17.2.1-3

Relocated the Records Management Program 
organization from General Services to Nuclear 
Engineering. [10 CFR 50.54(a)(3)]

17.2.1.2, 17.2.3, 17.2.5, 17.2.6, 
17.2.11, 17.2.15, 17.2.16, 17.2.18, 
17.2 Refs, Table 17.2-0, 
Appendix C

Relocated North Anna Power Station current technical 
specification requirements for the Management Safety 
Review Committee, Station Nuclear Safety and 
Operating Committee, and Station Nuclear Safety to the 
QA Topical Report. [10 CFR 50.90 License Amendment]

17.2.7 Updated the description of the organizational structure to 
reflect the responsibilities of the Vice President Nuclear 
Engineering and Vice President Nuclear Support Services 
with respect to procurement, vendor surveillance, and 
document reviews. [10 CFR 50.54(a)(3)]
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Revision 37—09/04/01

Section

Changes
Made under the provisions of 10 CFR 50.59 except where 

indicated in brackets.

1.1, 1.2.3, 1.3.2, 1.5, 1.5.1, 1.5.1.1, 
1.5.1.2, 1.5.1.3, 1.5.1.4, 1.5.1.5, 
1.5.1.6, 1.5.2, 1.5.2.1, 1.5.2.2.1, 
1.5.2.2.2, 1.5.2.2.3, 1.5.2.2.4, 
1.5.2.2.5, 1.5.2.3, 1.5.3, 1.5.3.1, 
1.5.3.2, 1.5.3.2.1, 1.5.3.2.2, 
1.5.3.2.3, 1.5.3.2.4, 1.5.3.2.5, 
1.5.3.2.6. 1.5.3.2.7, 1.5.3.2.8, 
1.5.3.2.9, 1.5.3.2.10, 1.5.3.2.11, 
1.5.3.2.12, 1.5.3.2.13, 1.5.3.2.14, 
1.5.3.2.15, 1.5 Refs, 3.1.23.2, 
3.1.53.2, 3.9.1.2.9, 3.9.3.1.4, 
3.9 Refs, 3A.19, 3A.80, 5.5.1.1, 
Figure 6.2-2, 7.7.1.3.3, 7.9.2.1, 
7.9.2.2, 9.3.4.2.5.2, 9.3.4.3.1, 
11A.1.3, 11A.3, 11A Refs, 
Table 11A-1, & Table 14.1-1

Incorporated technical and editorial corrections and 
clarifications related to miscellaneous portions of the 
reactor design.

2.1.3.3, 3.9.1.2.3, Table 6.4-1, 
9.1.4.5

Corrected typographical, administrative, and format 
errors.

2A, 3.8 Refs Corrected typographical and editorial errors.

Table 3.5-5, 9.5.1.2.1, 9.5.1.2.4.4, 
9.5.1.3.1.2, 9.5.1.4.1.2

Updated the description of fire protection and fire 
fighting equipment.

3.7.2.5, 3.7.3, 3.7.3.2, 3.7.3.2.2.3, 
3.7.3.2.2.4, 3.7.3.3.5, 3.7 Refs, 
3.9.1.3, 3.10.1, 3.10.2, 3.10.3, 
3.10 Refs

Incorporated the criteria and methodology of the generic 
implementation procedure for seismic design and 
equipment verification. [Unresolved Safety Issue A-46]

3.8.1.1.6, 9.1.4.4.12, 9.5.9.1, 
9.5.9.2

Installed Helium and Vacuum Drying System equipment 
that supports loading of Independent Spent Fuel Storage 
Installation casks. Updated the cask trolley description.

Figure 3.8-31 Deleted pump house gate and fence symbols and labels 
from the service water reservoir figure representation.

3A.46.1, 6.2.2.1, 12.1.4.2, 12.2.6, 
15.2.4.2.2

Corrected typographical spelling errors and electronic 
scanning discrepancies, and incorporated a phrase 
omitted from a previously implemented UFSAR change.
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Table 3C-2 Revised operating pressure and temperature, line size, 
seismic class, and quality class parameters for specific 
high-energy lines outside containment.

4.2.1.2, Table 4.2-2, 4.3.2.6, 
Figures 4.3-38 & 4.3-39, 
6.2.1.3.1.1, 6.2.1.3.1.3, 6.2 Refs, 
6.3.2.2.1, Figures 6.4-2 & 6.4-3, 
7.2.2.1.2.1, 7.6.3.2, 11.1.1.2, 
Table 11.1-11, 15, 15 Refs, 15.1, 
15.1.2.1, 15.1.2.2, 15.1.2.3, 15.1.3, 
15.1.5, 15.1.6, 15.1.7.2, 15.1.8.1, 
15.1.8.2, 15.1.9.2, 15.1.9.4, 
15.1 Refs, Tables 15.1-2, 15.1-3, 
15.1-4, 15.1-7, & 15.1-8, 
Figure 15.1-2, 15.2, 15.2.1.2.1, 
15.2.1.2.2, 15.2.2.1, 15.2.2.2.1, 
15.2.2.3, 15.2.3.2, 15.2.4.2.2, 
15.2.6.1, 15.2.6.1.1, 15.2.6.1.2, 
15.2.6.2.1.1, 15.2.6.2.2.1, 
15.2.6.2.3.1, 15.2.6.2.3.2, 
15.2.7.2.1, 15.2.7.2.2, 15.2.10.3.2, 
15.2.10.3.3, 15.2.13.2.1, 
15.2.13.2.2, 15.2.13.3, 15.2.14.1, 
15.2.14.2.1, 15.2 Refs, 
Table 15.2-1, Figures 15.2-19, 
15.2-20, 15.2-21, 15.2-22, 15.2-23, 
15.2-24, 15.2-25, 15.2-26, 15.2-27, 
15.2-28, 15.2-29, 15.2-30, 
& 15.2-31, 15.3.1.3, 15.3.1.4, 
15.3.1.5.2, 15.3.1.6, 15.3.3.1, 
15.3.3.3, 15.3.4.1, 15.3.5.2, 
15.3.7.1, 15.3.7.2, Figure 15.3-29, 
15.4.1.5.4, 15.4.1.8.1, 15.4.2.1.2.2, 
15.4.2.2.2.1, 15.4.3.4.1, 15.4.3.4.2, 
15.4.5.1, 15.4.5.2.3, 15.4.5.2.4, 
15.4.6.2.1, 15.4.6.2.1.2, 
15.4.6.2.2.5, 15.4.6.2.3.6, 
15.4.7.2.4.2, 15.4 Refs, & 
Table 15.4-15

Incorporated technical and editorial corrections and 
clarifications related to plant safety analyses.
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4.2.1.2.2 Changed the material of the fuel assembly hold-down 
spring bolts that attach the springs to the top nozzle.

4.3.1.1, 4.3.1.3, 4.3.1.5, 4.3.2.1, 
4.3.2.2, 4.3.2.2.3, 4.3.2.2.4, 
4.3.2.2.5, 4.3.2.2.6, 4.3.2.2.7, 
4.3.2.3.1, 4.2.3.2.3, 4.3.2.3.4, 
4.3.2.4, 4.3.2.4.2, 4.3.2.4.6, 
4.3.2.4.8, 4.3.2.4.9, 4.3.2.5.1, 
4.3.2.5.3, 4.3.2.5.4, 4.3.2.5.6, 
4.3.2.6, 4.3.2.7, 4.3.2.8.4, 
4.3.2.8.5, 4.3.2.9, 4.3.3, 4.3.3.1, 
4.3.3.2, 4.3.3.2.1, 4.3.3.2.2, 
4.3.3.2.3, 4.3.3.2.4, 4.3.3.2.5, 
4.3.3.3, 4.3 Refs, Tables 4.3-1, 
4.3-3, 4.3-6, 4.3-7, 4.3-8, 4.3-9, 
4.3-10, & 4.3-11, Figures 4.3-4, 
4.3-14, 4.3-15, 4.3-16, 4.3-17, 
4.3-18, 4.3-19, 4.3-20, 4.3-23, 
4.3-37, 4.3-40, 4.3-43, 4.3-44, 
4.3-45, & 4.3-46

Incorporated technical and editorial corrections and 
clarifications related to reactor design nuclear.

4.4.1.1, 4.4.1.5, 4.4.2.1, 4.4.2.2, 
4.4.2.2.1, 4.4.2.2.2, 4.4.2.2.3, 
4.4.2.2.5, 4.4.2.2.6, 4.4.2.3, 
4.4.2.3.1, 4.4.2.3.2.1, 4.4.2.3.2.2, 
4.4.2.3.3, 4.4.2.3.4, 4.4.2.3.4.1, 
4.4.2.3.4.2, 4.4.2.5, 4.4.2.6, 
4.4.2.7.1, 4.4.2.7.2, 4.4.2.8.1, 
4.4.2.8.2, 4.4.2.8.3, 4.4.2.10.1, 
4.4.2.10.2, 4.4.2.10.4, 4.4.2.10.5, 
4.4.2.10.6, 4.4.2.10.7, 4.4.2.10.8, 
4.4.2.11, 4.4.3.1.1, 4.4.3.1.2, 
4.4.3.1.3, 4.4.3.2.1, 4.4.3.2.2, 
4.4.3.3., 4.4.3.4.1, 4.4.3.4.2, 
4.4.3.6, 4.4.3.7, 4.4.3.10, 4.4.4.1, 
4.4.4.2, 4.4 Refs, Tables 4.4-1 
& 4.4-2, Figures 4.4-1, 4.4-2, 
4.4-3, 4.4-7, 4.4-8, & 4.4-15

Incorporated technical and editorial corrections and 
clarifications related to thermal-hydraulic reactor design.

5.2.2.2 Updated the calculation of the LTOPS enabling 
temperature.
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5.2.2.2, 5.2.3.3.1, 5.2 Refs, 
Tables 5.2-20 & 5.2-21, 5.4.3.6, 
5.4.3.6.1, 5.4.3.6.3.2, 5.4 Refs, 
Tables 5.4-2 & 5.4-3

Revised the analysis basis for reactor coolant system 
pressure/temperature operating limits, LTOPS setpoints, 
and LTOPS enable temperatures. [10 CFR 50.90 License 
Amendment]

5.2 Refs, & Table 5.2-21 Revised the Pressurized Thermal Shock screening 
calculation result for Unit 2 vessel weld 05A. 
[10 CFR 50.61]

6.2.4.1, 6.2 Refs Documented the evaluation of isolated water-filled 
containment penetrations potentially susceptible to 
over-pressurization during a DBA. [Generic Letter 96-06]

6.2.4.2, Table 6.2-33, 9.1.4.3.2, 
9.1.4.6.3

Provided additional description of the fuel transfer tube 
design, the function of its isolation valve, and associated 
test requirements.

6.2.5.3, Table 6.2-59 Updated the description of the containment hydrogen 
generation analysis.

Table 6.2-51, 9.4.8.1 Clarified the description of testing of the safety-related 
charcoal filters installed in the auxiliary building and 
control room ventilation exhaust systems. [Generic 
Letter 99-02 and 10 CFR 50.90 License Amendment]

Table 6.2-53 Corrected a typographical error.

6.3.3.10, 6.3 Refs Incorporated the revised cold-to-hot leg recirculation 
switchover time associated with increased boron 
concentration. [10 CFR 50.90 License Amendment]

Table 6.3-3, Table 9.3-53 Revised the description of the charging/high head safety 
injection pumps’ material construction.

Table 6.4-1 Changed the bearing cooling tower biocide to 
Isothiazolin.

8.3.1.1.1 Provided discussion allowing the reserve station service 
load shed circuit to be defeated for short periods to 
support maintenance activities.

9.1.3.3.1, Table 9.1-2 Updated the maximum spent fuel pit heat load analysis 
results for various refueling scenarios.
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9.2.1.2.1, 9.2.1.2.2, 9.2.1.3.1, 
9.2.1.2.3

Clearly defined the number of service water system 
reservoir spray arrays that are required to be operable to 
meet minimum design basis requirements.

9.2.1.2.2, Figure 9.2-1 Implemented periodic blowdown of the service water 
reservoir to reduce concentration of chlorides and other 
contaminants.

9.6.4.1 Deleted the requirement for Station Nuclear Safety and 
Operating Committee review and approval of safe load 
path and exclusion area procedure changes prior to use.

9.6.4.4 Listed the reactor vessel head stud racks and the reactor 
cavity seal ring flip rig as NUREG-0612 special lifting 
devices.

12.3.1, 12.4.3, 13.2.2.3, 17.2.1.1, 
17.2.1.2, 17.2.2.1, 17.2.2.5, 17.2.3, 
17.2.7, 17.2.10, 17.2.15, 17.2.16.2, 
17.2.17, 17.2.18, Figures 17.2.1-1, 
17.2.1-2, & 17.2.1-3, Table 17.2-0

Modified organizational titles and reporting relationships 
associated with the entire Nuclear Business Unit. 
[10 CFR 50.54(a)(3)]

15.2.6, 15.2.6.1, 15.2.6.1.1, 
15.2.6.1.2, 15.2.6.2, 15.2.6.2.1, 
15.2.6.2.1.2, 15.2.6.2.2, 
15.2.6.2.2.2, 15.2.6.2.3, 
15.2.6.2.3.2, 15.2.6.3, 15.2.6.3.1, 
15.2.6.3.2, 15.2.6.4

Reflected the current design bases that credit Technical 
Specification controls with precluding the preconditions 
for significant and uncontrolled reactivity insertion 
during the startup of an inactive loop. Incorporated 
conservative analysis of reactivity effects of the isolated 
loop recirculation activity required by Technical 
Specifications.

15.2.7.2.1, Table 15.2-1, 
Figures 15.2-20, 15.2-21, 15.2-22, 
15.2-23, 15.2-24, 15.2-25, 15.2-26, 
15.2-27, 15.2-28, 15.2-29, 15.2-30, 
& 15.2-31

Updated the analysis of the Loss of External Electric 
Load and/or Turbine Trip transient.

17.2.17, Table 17.2-0 Updated the Quality Assurance Topical Report 
description of the retention of quality assurance records 
in electronic media. [10 CFR 50.54(a)(4)]

Table 17.2-0 Clarified the provision for substitution of experience for a 
bachelor’s degree. [10 CFR 50.54(a)(3)]
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Tables 17.2-0, 17.2-2, & 17.2-3 Reduced records retention requirements consistent with 
ANSI N45.2.9 or applicable regulations. 
[10 CFR 50.54(a)(4)]
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Revision 36—09/01/00

Section

Changes
Made under the provisions of 10 CFR 50.59 except where 

indicated in brackets.

KWI, 1.2.2, 1.2 RefDwgs, Ch 2, 
Tbl 2.1-2, 2.3.4.1, 2.4.1.2, 2.4.2.2, 
2.4.3, 2.4.3.1, 2.4.3.2, 2.4.3.3, 2.4.3.4, 
2.4.3.5, 2.4.3.6, 2.4.8, Tbl 2.4-6, 
Figs 2.4-4 & 2.4-7 thru 2.4-15, 
2.5.4.3, 2.5.5, Fig 2.5-3, 2A.2.1, 
2A.2.4.1.1, 2A.2.4.1.2, 2A.2.5.3, 
2A.2.7, 2A.2.8, 3.2.2, Tbl 3.2-1, 
3.3.2, 3.5.3, 3.5.4, 3.5.5, Tbl 3.5-5, 
3.7.1, 3.7.2, 3.7.2.1, 3.7.2.3, 3.7.2.5, 
3.7.2.6, 3.7.2.7, 3.7.2.7.1.7, 3.7.3.1.1, 
3.7.3.1.2.2, 3.7.3.1.2.4, 3.7.3.2.2.2, 
3.7.5, 3.7 Refs, Tbls 3.7-3 thru 3.7-8, 
3.8.1.1.1, 3.8.1.1.5, 3.8.1.1.6, 3.8.1.2, 
3.8.1.2.1, 3.8.1.4.7, 3.8.2.1.4.1, 
3.8.2.1.4.4, 3.8.2.5, 3.8.2.7.6.1.2, 
3.8.2.7.6.1.2.1, 3.8.2.7.6.1.2.2, 
3.8.2.7.6.1.2.3, 3.8.2.7.6.1.2.4, 
3.8.2.7.6.1.2.5, 3.8.2.7.6.2, 
3.8.2.7.6.2.1, 3.8.2.7.6.2.2, 
3.8.2.7.6.2.3, 3.8.2.8.1.8, 3.8.3.5, 
3.8.4.5.3, 3.8.4.6, 3.8.4.7.5, 3.8.4.7.7, 
3.8.4.8, 3.8.5.4, 3.8 Refs, 
3.8 RefDwgs, Tbls 3.8-1 thru 3.8-6, 
3.8-12, 3.8-15, 3.8-16, & 3.8-19, 
Figs 3.8-1, 3.8-4, 3.8-12, 3.8-20, 
3.8-21, 3.8-23 thru 3.8-25, 3.8-30, 
3.8-31, 3.8-35, 3.8-38, 3.8-39, 3.8-42, 
& 3.8-52 thru 3.8-59, 3.9.1.2.4, 
3.9.1.2.4.1, 3.9.1.2.4.2, 3.9.1.2.6, 
3.9.2.2, 3.9.3.3.1, 3.9.3.3.2, Fig 3.9-1, 
3.10.1, 3.10.2, 3.10 Refs, Tbl 3.10-1, 
3.11 Refs, Tbl 3.11-4, App. 3E, 
Tbl 3E-8, App. 3E Att. 2, App. 3E 
Att. 4, App. 3E Att. 5 Fig. 8, 11, 
& 12, App. 3E Att. 6, 5.2.1.2, 
5.2.3.3.2, 5.5.1.4.1, 5.5.1.4.2, 
5.5.1.4.2.1, 5.5.1.4.2.2, 5.5.1.4.2.3, 
5.5.1.4.2.4, 5.5.1.4.3, 5.5.3.1, 
5.5.9.2.2, 5.5.9.3.3, 7.9.1, Tbl 9.6-1, 
9B.4.1

Incorporated technical and editorial corrections and 
clarifications related to civil, structural, and seismic 
topics.
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KWI, 2.3.3.1.2, Table 3.2-1, 
3.7.2.1, 3.7.2.6.1.7, 3.7.3.1.1, 
3.7.3.1.2.3, 3.7.3.1.2.4, 
3.7.3.1.2.5.1, 3.7.3.1.3.2, 
3.7.3.2.2.2, 3.8.5, Figure 3.8-32, 
4.3.2.2.6, 4.3.2.8.2, 5.5.9.3.3, 
5A Att. 1 Table 1, 6.2.1.3.2.5, 
Table 6.2-52, Tables 6.2-52 
& 6.2-54, 6.4.1.5, Table 6A-1, 
9.2.2.1, Table 9.2-5, 9.3.3.1, 
9.5.1.1, Table 11.5-1

Corrected cross-references, typographical and editorial 
errors, and electronic scanning discrepancies and 
standardized equation and footnote notations.

1.1, 1.2.7, 1.2.11, 1.4, 1.4.1, 1.4.2, 
1.4.3, 1.4.3.1, 1.4.3.2, 1.4.4, 
1.4.4.1, 1.4.4.2, Table 1.4-1, 3.2.2, 
3.9.2.1, Table 3.11-3, 3A, 3A.20, 
Table 3A-1, 9.1.3.2, 9.1.3.3.1, 
9.1.3.3.3, Table 9.1-2, 
Figures 9.1-1 & 9.1-3, 9.2.2.1.2, 
9.2.2.1.3, 9.2 RefDwgs, 
Figures 9.2-3 & 9.2-4, 10.2.1.2, 
10.2.1.7, Figures 10.2-1 & 10.2-2, 
10.4.7.2, Figure 10.4-9

Incorporated technical and editorial corrections and 
clarifications related to the bearing cooling and 
condensate systems.

1.2.5, 2.1.1.3, 2.1.2.1, 3.1.51.2, 
6.3.3.5, 9.3.5.1, 9.3.5.2, 
Tables 9.3-7 & 9.3-8, Figure 9.3-6, 
Chapter 11, 11.2.1, 11.2.2, 
11.2.2.2, 11.2.3, 11.2.5, 11.2.5.1, 
Table 11.2-1, Figures 11.2-1 
through 11.2-4, 11.4.4.1, 11.5, 
11.5.2.1, 11.5.2.4, 11.5.3, 11.5.3.1, 
11.5.3.2, 11.5.3.3, 11.5.4, 11.5.5, 
Tables 11.5-1 & 11.5-2, 
Figure 11.5-3, 11.6.3

Incorporated technical and editorial corrections and 
clarifications related to boron recovery and waste 
disposal systems.

1.2.8, 8.1.1, 8.1.2, 8.2.1, 8.2.2, 
8.2 RefDwgs, Table 8.2-1, 
Figures 8.2-1 through 8.2-15, 8.3, 
8.3.1.1.1, 8.3.1.1.2.3, 8.3.1.2, 
8.3.1.2.1, 8.3.1.2.2.3

Incorporated technical and editorial corrections and 
clarifications related to vital bus and station service 
systems.
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1.2.11, Tables 3.2-1 & 3.9-2, 
3.11.1.1, Tables 3.11-1 & 3C-3, 
5.2.3.2, Table 5.2-19, 6.3.2.1.2, 
9.3.4.1, 9.3.4.1.2, 9.3.4.2.1, 
9.3.4.2.2.1, 9.3.4.2.2.3, 9.3.4.2.2.4, 
9.3.4.2.4, 9.3.4.2.4.1, 9.3.4.2.4.2, 
9.3.4.2.4.5, 9.3.4.2.4.8, 9.3.4.2.4.9, 
9.3.4.2.4.13, 9.3.4.2.4.16, 
9.3.4.2.4.22, 9.3.4.2.4.23, 
9.3.4.2.5.1, 9.3.4.3.1, 9.3.5.2, 
Tables 9.3-5 & 9.3-6, Figure 9.3-5, 
12.1.2.7, 15.2.4.1

Incorporated technical and editorial corrections and 
clarifications related to chemical and volume control 
system.

Figure 1.2-2, 9.1.4.4.12 Added the Fuel Building trolley enclosure.

2.3.2.2.1.3, 2.3.3.2.1, 2.3.3.2.2, 
2.3.3.2.4, 2.3.3.2.5.1, Table 2.3-15, 
3.11.2.10, 7.7.1.4

Incorporated technical and editorial corrections and 
clarifications related to the electrical instrumentation 
system.

2.4 Update the description of the service water reservoir 
spray array freeze protection.
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3.1.15.2, 3.11.1.2, 3A.13, 3A.97, 
Table 3C-3, 6.2.2.3, 6.2.3.2, 
Tables 6.2-48, 6.2-49, & 6.2-51, 
6.3.2.1.4.1, 6.4.1.1, 6.4.1.2, 
6.4.1.3, 6.4.1.3.1, 6.4.1.3.3, 
6.4.1.4, 7.7.1.12.1, 7.7.1.13, 
9.2.3.1, 9.4.1.1, 9.4.1.2, 9.4.1.3, 
9.4.1.4, 9.4.1.5, 9.4.1.6, 9.4.2.1, 
9.4.2.2, 9.4.2.3, 9.4.3.1, 9.4.3.2, 
9.4.3.3, 9.4.3.4, 9.4.4.3, 9.4.5.1, 
9.4.5.2, 9.4.5.3, 9.4.5.6, 9.4.5.7, 
9.4.6.1, 9.4.6.2, 9.4.6.3, 9.4.6.4, 
9.4.6.5, 9.4.7.1, 9.4.7.2, 9.4.7.3, 
9.4.7.4, 9.4.7.5, 9.4.8, 9.4.8.1, 
9.4.8.2, 9.4.8.3, 9.4.8.5, 9.4.9.1, 
9.4.9.2, 9.4.9.3, 9.4.9.4, 
Tables 9.4-2 & 9.4-4, 
Figures 9.4-1 through 9.4-6, 
9.5.1.2.2.1, 9.5.9.2, 9.5.10.3, 
Table 9.5-5, 11.3.5.7, 11.3.5.8, 
12.1.2.10, 12.2.1, 12.2.2, 12.2.2.4, 
12.2.4, 12.2.5.2, 15.4.5.2.3

Incorporated technical and editorial corrections and 
clarifications related to the ventilation system.

3.1.42.2, Table 3.9-1, 9.2.2.1.3, 
9.2.2.2.1, 9.2.2.2.4, 9.2.2.3.1, 
9.2.2.3.3, 9.2.2.5.1, Tables 9.2-5, 
9.2-8, & 9.2-9, Figures 9.2-2 
& 9.2-3

Incorporated technical and editorial corrections and 
clarifications related to component cooling water system.
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3.1.46.2, 3.1.47.2, 3.1.48.2, 
3.11.2.3, 5.2.4.1.1, 6.1, 6.2.1.1.1.1, 
6.2.1.2.6, 6.2.1.2.9, 6.2.1.2.13, 
6.2.1.3.1.1, 6.2.1.3.2.1, 6.2.1.3.2.3, 
6.2.1.3.2.4, 6.2.1.3.2.5, 6.2.1.3.2.6, 
6.2.1.4.2, 6.2.1.4.3, 6.2.1.4.4, 
6.2.2.1, 6.2.2.2, 6.2.2.3, 
6.2.2.3.2.4, 6.2.2.3.2.7, 6.2.2.3.3, 
6.2.4.4, 6.2.6.2, 6.2.6.3, 6.2.7, 
6.2.7.2, 6.2.7.3, 6.2.7.4, 6.2.7.5, 
6.2 Refs, Tables 6.2-22 
through 6.2-28, 6.2-30, 6.2-34 
through 6.2-37, 6.2-39, & 6.2-58, 
Figures 6.2-11, 6.2-13, 6.2-15 
through 6.2-18, 6.2-27, 6.2-28, 
6.2-46, 6.2-84, & 6.2-85, 6.3.3.12, 
Table 6.3-8

Incorporated technical and editorial corrections and 
clarifications related to containment systems.

3.1.53.2, 4.2.1.4.1, 4.2.1.4.2, 
6.2.2.2, 9.1.1, 9.1.2, 9.1.4.2, 
9.1.4.3.1, 9.1.4.4.1, 9.1.4.4.4, 
9.1.4.4.6, 9.1.4.4.8, 9.1.4.4.10, 
9.1.4.4.12, 9.1.4.5, 9.1.4.6.6.1, 
9.1.4.7, Figure 9.1-4

Incorporated technical and editorial corrections and 
clarifications related to the fuel handling system.

3.6.2.3 Revised the list of piping runs subject to augmented 
inservice inspection. [10 CFR 50, Appendix A, GDC 4]
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3.6.2.3, 3.6.2.4, 3.6.2.5.3, 
3.6.3.2.1, 3.6.3.2.2, 3.6.3.3, 
3.6 Refs, 3C.1.1, 3C.1.2, 3C.1.3, 
3C.2.7, 3C.2.7.1, 3C.2.7.2, 
3C.2.7.3, 3C.2.7.9, 3C.4.3, 
3C.5.1.1, 3C.5.1.1.1, 3C.5.1.1.2, 
3C.5.1.1.3, 3C.5.1.2.2, 3C.5.1.8.1, 
3C.5.2.1, 3C.5.4.1, 3C.5.4.6.2, 
3C.5.4.9, 3C RefDwgs, 
Tables 3C-1 through 3C-4, 
& 3C-7, Figures 3C-3, 3C-12, 
3C-13, 3C-22 through 3C-24, 
& 3C-26, 3F.1, 3F.3, 3F.4, 3F Refs, 
Tables 3F-1, 3F-3 through 3F-7, 
Figures 3F-1, 3F-4, 3F-6, 3F-7, 
3F-12, App 5A Att.1 Table 1, 
9.3.4.2.5.2

Incorporated technical and editorial corrections and 
clarifications related to the high energy line break report.

3.8.2.1.4 Incorporated a description of the containment liner repair 
procedure for through-wall defects.

3.8.2.1.4.1, 5.5.4.3.1, 5.6.2.1, 
6.4.1.3.2, 7.2.2.3.2, 7.2.2.3.4, 
8.3.1.1.2.6, Table 9.2-10, 9.3.3.2, 
9.4.8.5, 9.5.1, 9.5.1.1, 9.5.1.2.2.1, 
9.5.1.2.2.2, 9.5.1.2.3, 9.5.1.2.4.4, 
9.5.1.3.1.1, 9.5.1.3.1.3, 9.5.1.3.1.8, 
9.5.1.3.1.10, 9.5.1.3.1.11, 
9.5.1.3.5, 9.5.1.3.6, 9.5.1.3.8, 
9.5.1.4.1.2, 9.5.1.5, 9.5.1.6.2, 
Tables 9.5-1 & 9.5-7, 
Figures 9.5-1 through 9.5-3, 
12.2.5, 12.2 Refs, 12.2 RefDwgs

Incorporated technical and editorial corrections and 
clarifications related to the fire protection system.

3.8.4.8 Updated description of the methodology of calculating 
service water reservoir losses.

Table 3.8-17, Figure 3.8-33 Reincorporated individual piezometer designation 
numbers. [10 CFR 50.90 License Amendment]
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3.9, 6.2.2.2, 7.7.1.14, 9.1.3.3.3, 
Tables 9.2-6, 10.2-7, & 10.2-8, 
15.2.10.3.2, Tables 15.4-5 
& 15.4-6

Incorporated editorial changes consisting of grammatical 
enhancement, correction of typographical errors and 
cross-references, and consistent use of terminology, 
capitalization, and punctuation.

3.9.2.1, 10.3.1 Clarified the design code for the main steam safety 
system valves.

Table 3.9-1, 5.5.2.2, 9.2.3.2, 
9.2.3.2.2, 10.1, 10.4.3.2, 10.4.4.3, 
10.4.6.2, 10.4.6.3, 10.4.6.5, 
10.4.8.2, 10.4 Refs, Tables 10.4-2 
& 10.4-4, Figure 10.4-4

Incorporated technical and editorial corrections and 
clarifications related to feedwater, condensate, steam 
generator blowdown, and condensate polishing systems.

3.11.1.3.1, 3.11.1.3.2, 3.11.1.3.3, 
3.11.2.2, 4.2.3.5, 5.5.1.3.9, 
7.2.2.3.2, 7.5.1, 7.5.2, Tables 7.5-1 
through 7.5-3, 7.7.1.3.3, 7.7.1.4.2, 
7.7.1.8.2, 7.7.2.2, 7.7.2.6, 
Table 7.7-1, Figures 7.7-1, 7.7-3, 
7.7-5, 7.7-9, 7.7-10, & 7.7-12

Incorporated technical and editorial corrections and 
clarifications related to nuclear control system.

Table 3.11-2, 6.1, 6.2.5.2 Incorporated technical and editorial corrections and 
clarifications related to containment atmosphere cleanup 
system.

3C.5.1.6.1, 3C.5.1.6.2 Added a description of the environmental effects of a 
high energy line break in the turbine building on the 
adjacent safety-related equipment located in the control 
room envelope and emergency diesel generator rooms.

Table 3C-3, 15.4.2.1.2.1 Incorporated technical and editorial corrections and 
clarifications related to main steam line break feedwater 
isolation.
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Chapter 4, 4.1, 4.4 Refs, 
Tables 4.1-1 & 4.1-2, 4.2.1.1.1, 
4.2.1.1.2, 4.2.1.2, 4.2.1.2.1, 
4.2.1.2.2, 4.2.1.3.1, 4.2.1.3.2, 
4.2.1.4.2, 4.2.1.4.4, 4.2.2.1, 
4.2.3.1.1, 4.2.3.1.3, 4.2.3.2, 
4.2.3.2.1, 4.2.3.2.2, 4.2.3.3.1, 
4.2.3.3.2, 4.2 Refs, Figures 4.2-6 
through 4.2-8, 4.2-10, 4.2-11, 
& 4.2-16 through 4.2-27

Incorporated technical and editorial corrections and 
clarifications related to the reactor design (mechanical).

4.2.1.4.3 Updated the new fuel and insert component inspection 
requirements to apply to either preshipment or 
postshipment inspections.

4.2.3.4.2 Incorporated a discussion of the allowance, taken to 
account for seismic activity, in the control rod drop time 
test criteria.

5.1.3.5, 5.1 Refs, 5.5.4.1, 
5.5.4.2.1.1, 5.5.4.2.1.3, 5.5.4.2.2.1, 
5.5.4.2.2.3, 5.5.7.2, 5.6.1, 7.6.2.1

Incorporated technical and editorial corrections and 
clarifications related to residual heat removal system.

Tables 5.4-2 & 5.4-2 Updated the surveillance capsule withdrawal schedules 
for both units. [10 CFR 50, Appendix H]

5.5.1.2, 5.5 Refs Updated the design description of the reactor coolant 
pump thermal barrier heat exchanger.

5.5.10.2, 5.5.10.3 Modified the reactor head vent line to provide clearance 
for reactor cavity seal ring installation and removal.

6.2.1.2.5 Corrected the description of the structural integrity of the 
neutron shield surge tank.

6.2.1.3.2.5, 6.2.2.2 Corrected the description of materials used in 
containment subcompartment blowout panels, reactor 
cavity drain, and containment sump screen.

Table 6.2-51 Corrected typographical, administrative, and format 
errors.
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6.4.1.3.3, Table 6.4-1 Updated the description of potentially hazardous 
chemicals stored on the plant site to add Calgon H-940 
and to include the additional amount of sodium 
hypochlorite used in the activated bromine system.

7.7.1.10 Revised the description of the plant computer system in 
accordance with approved plant modifications.

8.3.1.1.2.3, 8.3.1.1.2.5, 8.3 Refs, 
Table 8.3-8, 9.5.2.1.2, 9.5.2.1.3, 
9.5.2.1.4, 9.5.2.2.1, 9.5.2.2.2, 
9.5.2.2.3, 9.5.2.2.4, 10.2

Incorporated technical and editorial corrections and 
clarifications related to the electrical and communication 
systems.

9.1.3.2, Table 9.1-1, 9.3.4.2.2.3, 
Table 9.3-5

Added descriptions of the administrative controls applied 
to the filters for the chemical volume and control system 
and refueling purification system.

9.2.2.1.1, 9.3.2.1.1, 9.3.2.1.3, 
Table 9.3-2, 10. 4.7.2

Incorporated modifications to the on-line chemistry 
monitoring system.

9.2.2.1.2, 9.2.2.2.2, 9.2.2.3.1, 
9.2.2.3.2

Added notes reflecting that some steam generator 
sampling coolers have been abandoned in place.

9.2.2.1.2, 9.2.2.2.2, 9.2.2.3.2, 
10.4.7.2

Incorporated a plant modification that allows the Unit 1 
isolated phase bus duct air cooler to be supplied by 
chilled water as an alternative to bearing cooling.

Table 9.2-5 Revised the design code and tube material for the 
component cooling water heat exchangers to reflect a 
design modification.

9.3.1.2, 9.3.1.3, 9.3.1.3.1, 
9.3.1.3.2, Table 9.3-1, 
Figure 9.3-1, 9.5.10.3, 10.3.2

Incorporated technical and editorial corrections and 
clarifications related to instrument air system.

9.3.2.1.1, 9.3.2.1.2, 9.3.2.2.3, 
9.3.3.2, Tables 9.3-3 & 9.3-10, 
Figures 9.3-2 & 9.3-3, 10.4.8.4

Incorporated technical and editorial corrections and 
clarifications related to feedwater, condensate, steam 
generator blowdown, and condensate polishing systems.

9.3.2.1.2 Add a discussion of the on-line chemistry monitoring 
system.

9.3.2.1.5 Clarified the use of the on-line chemistry monitoring 
system panel.
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9.3.4.2.4.7 Augmented the description of purging gases from the 
volume control tank.

9.4.1.4 Corrected a typographical error.

9.5.1.2.2.2, 9.5 Refs Adds a description of the design basis for the emergency 
switchgear room halon system.

Table 10.4-1 Revised an existing description of the Unit 1 auxiliary 
feedwater system design basis to reflect the bases for both 
Units 1 & 2.

Table 10.4-2 Revised design data to reflect the replacement moisture 
separator-reaheaters on Units 1 and 2.

Table 10.4-4, 15.2.8.1, 15.2.8.2.1, 
15.2.8.2.2, 15.2.8.3, 15.2.9.1, 
15.2.9.2.1, 15.2.9.2.2, 
Table 15.2-1, Figures 15.2-28 
through 15.2-35

Incorporated changes resulting from the revised loss of 
normal feedwater accident analysis.

13.2.1, 16.1 Corrected reference from Environmental Technical 
Specifications to Environmental Protection Plan.

13.4 Updated the name of the subcommittee responsible for 
Management Safety Review Committee independent 
reviews.

15.2.10.1 Corrected the description of feedwater pump discharge 
valve closure due to associated pump trip and provided a 
closure signal directly to each discharge valve.

15.3.1.6, 15.3.1.7, 15.3 Refs, 
Table 15.3-4, 15.4.1.5.3, 
15.4 Refs, Table 15.4-5

Incorporates a summary of the peak clad temperature 
penalties and benefits for the small and large break 
LOCA which are reported per 10 CFR 50.46 
requirements.

15.3.5.2 Corrected the values of total activity assumed to be 
released by a waste gas decay tank rupture. 
[10 CFR 50.90 License Amendment]

17.2.1.2, 17.2.2.1, 17.2.17, 
Figure 17.2.1-1

Modified organizational titles and reporting relationships 
associated with information technology.

17.2.1.2, 17.2.2.6, Figure 17.2.2-1 Updated organizational description to reflect Supply 
Chain Management (Generation) titles.
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17.2.1.2, Figure 17.2.1-2 Modified organizational titles and reporting relationships 
associated with records management.

17.2.1.2, Figure 17.2.1-2 Modified organizational titles and reporting relationships 
associated with the radwaste facility.
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Revision 35—09/01/99

Section

Changes
Made under the provisions of 10 CFR 50.59 except where 
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KWI, 1.2.12, 2.1.1.1, 2.1.1.2, 
2.1.2.1, 2.1.2.2, 2.1.3.3, 
Table 2.1-2, 2.2.1.3, 2.2.1.5, 
2.3.2.2.1, 2.3.2.4, 2.4.1.1, 2.4.1.2, 
2.4.2.2, 2.4.3, 2.4.4, 2.4.8, 2.4.10, 
2.4.11.1, 2.4.11.4, 2.4.11.5, 
2.4.11.6, Table 2.4-2, 2.5.4.1, 
2.5.4.2, 2.5.5, Table 2.5-1, 2A.2.2, 
2A.2.3.1, 2A.2.4.1.1, 2A.2.4.1.2, 
2A.2.4.1.3, 2A.2.5.1, 2A.2.5.2, 
3.4, 3.8.1.1.7, 3,8.1.1.9, 3.8.2.1.3, 
3.8.3.1, 3.8.3.2, 3.8.4.1, 3.8.4.5.2, 
3.8.4.5.4.7, 3.8.4.5.4.8, 3.8.4.6, 
3.8.4.7.5, 3.8.4.8, Table 3.9.1, 
3.11.2.6, 3.11.2.7, 3.11.2.8, 
3.11.2.9, 3.11.2.10, Table 3.11-2, 
3A.27, 3E.2.1, 9.2.1.1, 9.2.1.2.1, 
9.2.1.2.2, 9.2.1.2.3, 9.2.1.2.4, 
9.2.1.2.4.1, 9.2.1.2.5, 9.2.1.3, 
9.2.1.3.1, 9.2.1.3.2, 9.2.1.4.1, 
9.2.1.6, 9.2.2.2.4, 9.2.3.2.2, 9.2.5, 
9.2.5.1, 9.2.5.2, 9.2.5.3, 9.2 Refs, 
9.2 Ref Dwgs, Tables 9.2-1, 9.2-3, 
& 9.2-4, Figure 9.2-1, 9.4.1.2, 
9.4.10.2, 9.5.1.2.1, 9.5.1.3.2, 10.1, 
10.4.2.2, 11.2.3, 11.2.5.1, 11.2.8, 
Tables 11.2-16 & 11.2-19, 
11.4.2.1, 11.4.2.10, Table 11.4-2, 
11.6.3.6, 11B.1, 11B.2.1, 11B.2.2, 
11B.4, 11B.4.1.1, 11B.4.1.4, 
11B.4.2.2, Tables 11B-4, 11B-6, 
11B-7, & 11B-9, 15

Incorporated technical and editorial corrections and 
clarifications related to the service water system.
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KWI, 1.2.3, 4.2.3.5, 5.5.2.3.5, 
6.2.4.1, 6.2.4.2, 7.3.1.3.5.4, 
Table 7.5-3, 7.7.1.8, 7.7.1.8.1, 
10.1, Figures 10.1-1 and 10.1-2, 
10.2, 10.3.1, 10.3.2, 10.3.3, 
10.3.3.2, 10.3.4, 10.3 RefDwg, 
Tables 10.3-1 through 10.3-4, 
Figures 10.3-1 and 10.3-3, 
10.4.1.2, 10.4 RefDwg, 15.4.2.1.1

Incorporated technical and editorial corrections and 
clarifications related to the main steam system.

KWI, 2.3.5.1, 2.4.11.5, 
Table 3.2-1, 3.4, 3.7.2.4, 3.7.3.1.1, 
& Tables 3.7-4, 6.2-45, 9.6-1, & 
15.4-10

Corrected references, spelling, and format.

KWI, Ref Dwgs: 1.2, 2.4, 2.5, 3.6, 
3.8, 3C, 5.1, 5.5, 5.6, 6.2, 6.3, 6.4, 
7.1, 7.3, 7.7, 8.1, 8.2, 8.3, 9.1, 9.2, 
9.3, 9.4, 9.5, 9A, 10.2, 10.3, 10.4, 
11.2, 11.3, 11.4, 11.5, 11C, 12.1, 
12.2, 12.3, 14.1, 15, 15.4; 
Sections 2.4.2.2, 2.4.11.5, 
2.4.13.1, 5.1.5.1, 5.5.4.2, 
6.2.1.2.18, 6.3.2, 8.1.2, 8.3.1, 
8.3.1.1, 8.3.1.1.1, 8.3.2.1, 
9.2.1.2.4, 9.2.1.2.4.1, 9.2.1.2.4.2, 
9.4.9.1, 9.4.10.2, 10.4.3.2, 
10.4.4.3, 10.4.5.2, 10.4.6.2, 
10.4.7.2, 10.4.8; Tables 2.4-8, 
2.4-9, 5.5-6, 9.4-4

Corrected a Key Word Index reference, supplemented the 
reference drawings lists, and corrected text citations of 
reference drawings.

KWI, Table 3.5-1, Table 6.2-46, 
6.3.2.1.1, 6.3.2.1.4.6, 6.3.3.12, 
6.3.5.3.2, 7.1, 7.1.3.1, 7.2.2.2.2, 
7.2.2.2.3, 7.2.2.2.4, 7.2.2.2.5, 
7.2.2.2.6, 7.2.2.2.8, 7.2.2.2.9, 
7.3.2.1, 7.5.2, 7.6.2.2, 7.6.3.2, 
7.6.5, 7.6 Refs, 7.9.1, 7.9 Refs, 
9.2.3.2.1, Table 9.2-3, 11.3.5.4, 
Table 12.1-4, 12.2.6, 15.2.6.2.2.2, 
15.2.13.2.2, Table 15.4-5, 
Table 15.4-6.

Corrected cross-references, typographical errors, and 
electronic scanning discrepancies; improved consistency 
of exponent, numerical, and Greek letter notation; 
improved consistency of abbreviations; and incorporated 
two tables omitted from a previous UFSAR change.

Revision 35—09/01/99 (continued) 

Section

Changes
Made under the provisions of 10 CFR 50.59 except where 

indicated in brackets.
 



Revision 43—09/27/07 NAPS UFSAR 44
1.2.10, 2.4.11.5, 2.4.11.6, 
Table 2.4-7, 10.4.2.3, 
Figures 10.4-1 and 10.4-2

Incorporated technical and editorial corrections and 
clarifications related to the circulating water system.

Ref Dwgs: 1.2, 2.4, 2.5, 3.6, 3.8, 
3C, 5.1, 5.5, 5.6, 6.2, 6.3, 6.4, 7.1, 
7.3, 7.7, 8.1, 8.2, 8.3, 9.1, 9.2, 9.3, 
9.4, 9.5, 9A, 10.2, 10.3, 10.4, 11.2, 
11.3, 11.4, 11.5, 11C, 12.1, 12.2, 
12.3, 14.1, 15, 15.4

Clarified the reference drawings lists by spelling out 
words abbreviated in the titles and using consistent 
punctuation.

1.3, 1.3.1.1, 1.3.1.2, 1.3.1.3, 
1.3.1.4, 1.3.1.4.1, 1.3.1.4.2, 
1.3.1.5, 1.3.1.6, 1.3.2, Tables 1.3-1 
through 1.3-13, 7.7.1.13.2, 8.1.2, 
8.1 RefDwg, 8.3.1.1.1, 8.3.1.1.2.2, 
8.3 RefDwg

Incorporated technical and editorial corrections and 
clarifications related to the emergency power system.

Table 1.3-1, 3.8.4.1, Tables 3.9-1 
& 3, 3.11.2.2, Figure 4.3-6, 
5.1.2.1.3, Figure 5.1-2, 5.2.3.3.1, 
5.2.5.1, Tables 5.2-12, 22, & 28, 
Figures 5.2-5, 6, 9, & 10, 
5.4.3.6.1, 5.4.3.6.2, 5.4 Refs, 
5.6.2.3, Figure 6.2-66, 7.7.1.5, 
11.4.3.1.1, 15.4.1.7.2, 15.4.1.7.3

Corrected cross-references, typographical errors, and 
electronic scanning discrepancies; improved consistency 
of upper and lower case and listing notation; improved 
superscript and subscript notation; and incorporated a list 
omitted from a previous UFSAR change.

Table 1.3-2, 3.1.33.2, Tables 3.9-2 
& 3.11-1, 3A.1.2, 6.3.2.1.1, 
6.3.2.1.4.1, 6.3.2.1.4.2, 6.3.2.1.4.4, 
6.3.2.1.4.5, 6.3.2.1.4.6, 6.3.2.1.5, 
6.3.2.2.5, 6.3.3.5, 6.3.3.8.1, 
6.3.3.10, 6.3.3.12, 6.3.4, 6.3.4.1, 
6.3.4.2, 6.3.4.3, 6.3.4.4, 6.3.4.5, 
6.3.5.2.1, 6.3 Refs, Tables 6.3-1, 
6.3-2, and 6.3-4, through 6.3-6, 
Figures 6.3-1, 6.3-16, and 6.3-17, 
6A.1, 9.5.10.2, 14.1, 14.1.1, 
14.1.2, 14.1.2.1, 14.1.2.2, 14.1.2.3, 
14.1.2.4, 14.1.3, 14.1.4, 14.1 Refs, 
Tables 14.1-1 through 14.1-5, 
Figures 14.1-1 through 14.1-3

Incorporated technical and editorial corrections and 
clarifications related to the safety injection system.
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Table 1.3-2, 3.1.36.2, Table 3.9-1, 
3.11.22, 3A.1.2, 6.2.2.2, 6.2.2.2.2, 
6.2.2.2.3, 6.2.2.2.4, 6.2.2.3.2.1, 
6.2.2.3.2.6, 6.2.2.4.2, 6.2.3.1.1, 
6.2.3.3, Tables 6.2-4 & 6.2-42, 
Figures 6.2-50 & 6.2-68, 9.3.3.2

Incorporated technical and editorial corrections and 
clarifications related to the recirculation spray system.

Tables 1.3-8, 1.3-9, & 1.3-10, 
3.1.55.2, 5.2.4.2, 7.7.1.12.2, 
9.3.2.1.3, 11.2.3, 11.4.1, 11.4.2, 
11.4.2.1, 11.4.2.13, 11.4.2.14, 
11.4.2.14.1, 11.4.2.14.2, 11.4.2.15, 
11.4.3, 11.4.3.1.1, 11.4.3.1.2, 
11.4.3.1.3, 11.4.3.2, 11.4.4.1, 
11.4.4.2, Tables 11.4-1 
through 11.4-4, 12.1.4.1, 12.1.4.2, 
12.1 RefDwg, Table 12.1-4, 
12.2.4, 15.4.7.2.4.1, 14.4.7.2.4.2

Incorporated technical and editorial corrections and 
clarifications related to the radiation monitoring system.

Table 1.3-12, 11.3.5.1, 
Table 11.3-1, 11C.4.1.5

Revised the catalytic hydrogen recombiner description to 
reflect that it is no longer used.

2.1.3.4, 2.4.13.4, 3.1.52.2, 3A.4, 
3A.21, 3A.111, 3A.113, 11.1, 
11.1.1.3, 11.1.1.4, Tables 11.1-7, 
11.1-9, 11.1-11, & 11.1-12, 11.2.8, 
Table 11.2-4, 11.3.5, 11.3.5.1, 
11B.4.1.1, 11.B.4.1.2, 11B.4.2, 
11B.4.2.1, 11B.5, Table 11B-9, 
Figure 11B-1, 11C, 11C.1, 11C.2, 
11C.3, 11C.4, 11C.4.1, 11C.4.1.2, 
11C.4.1.3, 11C.4.1.4, 11C.4.1.5, 
11C.4.1.6, 11C.4.1.7, 11C.4.2, 
11C.4.3, 11C.4.4, 11C.4.5, 11C.5, 
11C References, Tables 11C-1 
through 11C-18, Figure 11C-1, 
12.1.2.2, 12.1.2.5, 12.1.2.11, 
12.1.3, 12.1.6.1, 12.1.6.2, 12.1.7.2, 
Table 12.1-3, 12.2.6, Table 12.2-1

Incorporated technical and editorial corrections and 
clarifications related to the radiation protection system.

Table 2.2-3, 6.4.1.3.3, Table 6.4-1 Updated the descriptions and of potentially hazardous 
chemicals found on-site
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2.3.1.1, 2.3.2.1, Figure 2.3-23, 
3.10.1, 3.11.2.8, 3A.32, 3A TOC, 
3F.4, Table 3F-8, 5.6.2.1, 6.2.2.2, 
Figure 6.2-65, 7.9 References, 
Tables 8.3-6 & 7, Table 9.2-3, 
11.1.1.3, 15.1.2.3, 17.2.16.2

Corrected cross-references, typographical errors, and 
electronic scanning discrepancies; improved consistency 
of upper and lower case and listing notation; and 
incorporated a title change.

2.3.5.1, 3.1.3.2, Table 3C-3, 
Figure 5.2-13, 9.5.10.3, 11.3.2, 
11.3.3, 11.3.3.2, 11.3.5.2, 11.3.5.3, 
11.3.5.6, 11.3.5.10, Table 11.3-1, 
Figure 11.3-1, 11.4.4.2, 
Table 11.4-1, 12.2.4, 15.4.7.2.4.2

Incorporated technical and editorial corrections and 
clarifications related to the gaseous waste system.

2A.2.3.1, 2A.2.3.2, 2A.2.3.3, 
2A.2.4.1.1, 2A.2.4.1.3, 2A.2.5.1, 
2A.2.8

Corrected text cross-references.
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3.1, 3.1.11.2, 3.1.16.2, 3.1.17.2, 
3.1.20.2, Table 3.11-2, 4.3.1.7, 
7.1.1, 7.1.3.2.3, 7.1.3.3.1.2, 
7.1.3.3.3, 7.1.4, 7.1 Refs, 
7.1 RefDwgs, 7.2.1, 7.2.1.1.1, 
7.2.1.1.4, 7.2.1.1.5, 7.2.1.1.6, 
7.2.1.3.1, 7.2.1.3.2, 7.2.1.8, 
7.2.2.1.2.2, 7.2.2.2.1, 7.2.2.2.1.5, 
7.2.2.2.1.7, 7.2.2.3.2, 7.2.2.3.3, 
7.2.2.3.4, 7.2.2.3.5, 7.2.3.2, 
7.2 Refs, Tables 7.2-1 
through 7.2-4, Figures 7.2-1, 
7.2-2, 7.2-3, 7.2-5 through 7.2-10, 
7.2-12, & 7.2-13, 7.3.1.2, 
7.3.1.31., 7.3.1.3.2, 7.3.1.3.2.1, 
7.3.1.3.3.2, 7.3.1.3.5, 7.3.1.3.5.1, 
7.3.2.1.4, 7.3.2.1.5.2, 7.3.2.1.5.6, 
7.3.2.1.5.8, 7.3.2.1.5.11, 
7.3.2.1.5.12, 7.3.2.2, 7.3.2.3, 
7.3.2.4, 7.3.2.5, 7.3.2.6, 7.3.2.7, 
7.3.2.8, 7.3.2.10, 7.3 Refs, 
Tables 7.3-1 through 7.3-4, 
Figures 7.3-2, 7.3-4, 7.3-5, 7.3-8, 
7.3-10, & 7.3-11, Tables 7.5-1 
through 7.5-3, 7.7.1.13.1, 7.7.2.1, 
10.3.2

Incorporated technical and editorial corrections and 
clarifications related to the reactor protection system.

3.1.9.2, 3.1.26.2, 3A.2, 5.1, 
5.1.1.9, 5.1.2.1, 5.1.2.1.1, 
5.1.2.1.2, 5.1.2.1.3, 5.1.2.2, 
5.1.2.3, 5.1.2.4, 5.1.3.1, 5.1.3.3, 
5.1 Ref Dwgs, Figures 5.1-1 
& 5.1-2, 5.5.4.2.2.3, 5.6.2.2, 
5.6.2.3, 5.6 Refs Dwgs, 
Figure 5.6-1, 7.2.2.3.3, 7.2.2.3.4, 
7.7.1.5, 7.7.1.6

Incorporated technical and editorial corrections and 
clarifications related to the Reactor Coolant System.

3.1.53.2, 9.1.1, 9.1 Refs Added clarification that criticality monitors are not 
required in the new fuel storage area and added a 
reference to the exemption from this requirement. 
[10 CFR 70.24 Exemption]
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Table 3.7-7, 3.8.2.1.2.4, 3.8.2.1.3, 
3.8.2.1.4.2, App. 3E Att. 4, App. 
3E Att. 5, 5.5.9.3.1, 5.5.9.3.2, 
9.2.1.4.1, Table 9.3-7, Table 
10.4-2.

Corrected errors associated with table formatting, text 
cross-references, typographical entries, implementation 
of a previous update, and punctuation.

3.8.2.7.6.2.4, Table 3.8-11 Clarified the description of unqualified coatings in 
containment.

3.8.4.7.7, 3.8.4.8, 3.8 Refs, 
Table 3.8-17, Figures 3.8-32, 
3.8-33, and 3.8-61

Incorporated new piezometers locations and editorial 
corrections.

Table 3.8-12, Figure 3.8-24 Updated the locations of piezometers at the main dam.

Table 3.8-14 Corrected the factors of safety applicable to the service 
water reservoir dikes.

Table 3.11-2, 6.2.2.3, 
Table 6.2-37, 6.3.3.12, 6.4.1.3.3, 
Table 6.4-1, 7.2.2.1.2, 7.2.2.1.2.1, 
Table 11.1-11, 11.2.8, 11B.2.1, 
11B.2.2, 11B.4, 11B.4.1.1, 
11B.4.1.4, 11B.4.2.2, 
Tables 11B-4, 11B-6, & 11B-7, 
12.1.2.11

Corrected spelling and typographical errors, eliminated 
duplicate phrases, updated text figure references, 
corrected punctuation, spelled out a non-standard 
acronym, standardized a system title, and capitalized the 
titles of computer codes.

3A, 7.4, 8.1, 8.3, 9.5, 14.1 Incorporated technical and editorial corrections and 
clarifications related to the Emergency Diesel Generator 
System.

3A.22, 4.4.5.1, 4.4.5.2, 
Figures 4.4-20 and 4.4-21, 7.1, 
7.2.3.4, Figure 7.2-5, 7.3.2.1.5.10, 
Figure 7.3-9

Incorporated technical and editorial corrections and 
clarifications related to the nuclear instrumentation 
system.

3C.1.1, 3C.2.7, 3C.2.7.1, 
3C.5.1.2.2, 3C.5.1.8.2, 3C.5.2.8.2, 
3C Refs

Reduced the number of weld inspections required to be 
performed on high energy piping outside containment. 
[NRC Safety Evaluation Report]

4.1, Table 4.1-1, 4.2.3.2.2, 
5.2.3.1.1, 5.4.2

Incorporated changes to reflect removal of the Unit 2 
part-length control rod drive mechanisms.
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4.3.2.2.6, 4.3.2.7, 4.3 Refs Reflected changes to reload design calculations, 
corrected a reference, and correctly stated initial fuel 
enrichment.

Figures 4.4-20 and 4.4-21 Modified the figure description of the incore 
thermocouples.

5.2.1.1, 5.2.1.2, 5.2.2.1, 5.2.2.2, 
5.2.2.4, 5.2.3.1, 5.2.3.1.1, 
5.2.3.1.2, 5.2.3.1.3, 5.2.3.1.4, 
5.2.3.1.5, 5.2.3.1.6, 5.2.3.1.7, 
5.2.3.1.8, 5.2.3.1.9, 5.2.3.1.10, 
5.2.3.1.11, 5.2.3.1.12, 5.2.3.3.1, 
5.2.4.1.1, 5.2.4.1.2, 5.2.5.1, 
5.2.5.3, 5.2 References, 
Figures 5.2-4 thru 5.2-10, 5.3

Incorporated technical and editorial corrections and 
clarifications related to the Reactor Coolant System.

5.4.2, 5.4.3.6, 5.4.3.6.1, 5.4.3.6.2, 
5.4.3.6.3.1, 5.4.3.6.3.2, 5.4.3.7, 
5.4 References, Table 5.4-1, 
Figure 5.4-4, 5.5.1.3.1, 5.5.1.3.3, 
5.5.1.3.10, 5.5.2.3.4, 5.5.2.3.5, 
5.5.2.4, 5.5.3.2, 5.5.3.2.1, 
5.5.3.3.1, 5.5.3.3.3, 5.5.4.3.4, 
5.5.5.1.1, 5.5.5.3.2, 5.5.7.2, 
5.5.8.2, 5.5.10.2, 5.5.10.3, 5.5 Ref 
Dwgs, Tables 5.5-1, 5, 6, & 12

Incorporated technical and editorial corrections and 
clarifications related to the Reactor Coolant System.

5.5.1.3.4 Clarified reactor coolant pump bearing integrity 
discussion by deleting oil level shutdown of the pump and 
adding high bearing temperature shutdown of the pump.

5.5.7.2, 7.6.2.2 Removed the description of automatic closure of RHR 
MOVs.

5.5.8.2, 5.5.8.3 Added a description of the surveillance criteria and 
function of the nitrogen reserve tanks for the pressurizer 
power-operated relief valves. [10 CFR 50.90 License 
Amendment]

5.5.8.2 Revised the description of the function of the pressurizer 
power-operated relief valve nitrogen reserve tanks.
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5.5.9.3.3, Figures 5.5-16, 5.5-17, 
& 5.5-18

Removed vendor specific information from the 
description of snubbers.

6.2.1.4.3 Revised the description of the Type B test equipment, 
deleted a reference to Type C penetrations, and 
incorporated editorial changes.

6.2.2.2.5, Table 9.2-3 Revised the chloride concentration in the Service Water 
Reservoir and corrected a reference in the text.

6.2.2.2 Clarified encapsulation of insulation inside containment.

6.2.4.2 Corrected the description of the hydrogen recombiner 
suction piping connection.

6.2.6.3 Reverted the description of containment vacuum pumps 
to wording from the original FSAR.

Table 6.2-54 Revised the description of the outside recirculation spray 
containment penetrations.

6.3.2.1.1 Added clarification on the applicability of the minimum 
boron concentration requirement to the SI piping.

6.3.2.1.1, Table 6.3-4 Incorporated changes to the safety injection accumulator 
test lines, level control descriptions, and sampling 
methods.

6.3.2.1.3.2, 6.3.3.1, 6.3.4.2, 
Figure 6.3-5

Incorporated revised ECCS analyses.

6.3.2.1.4.1, 6.3 Refs Added a description of design features that prevent 
valve-bonnet pressure locking of containment sump 
isolation valves and added a reference to Generic 
Letter 95-07.

6.3.3.1.4 Incorporated clarification to the effect of LHSI valve 
misfunction on ECCS flow discussion.

6.3.4.4 Reverted description of routine periodic testing of ECCS 
components to that which preceded the present wording 
supported by an inadequate safety evaluation.

6.3.5.2.3 Added description of pressure taps for checking proper 
seating of the Unit 1 accumulator check valves.
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6.3.5.2.3 Changed the description of provisions for testing 
accumulator check valve seating to pressure taps from 
pressure indicators.

Tables 6.3-1 & 5 Reverted description of accumulator minimum pressure 
to that which preceded the present value supported by an 
inadequate safety evaluation.

Table 6.3-5, 8.3.1.1.1 Updated to reflect new charging pump interlocks.

6.4.1.2 Added requirements if the fuel pit bridge radiation 
monitor is out of service.

6A.3.2, 12.1.2.10, 15.4.1.7, 
15.4.1.7.2, Table 15.4-7

Revised the control whole body dose resulting from a 
LOCA.

7.1, 7.2.1, 7.2 Refs, 7.3.1.3.2, 
7.3.1.3.5, 7.3.1.3.5.4, 7.3 Refs

Incorporated clarifications and editorial corrections and 
added a reference to the instrumentation section.

Table 7.2-2 Corrected the reactor trip system over temperature delta T 
range description.

8.1.2, 8.3.2.1, 8.3.2.2.4 Revised the description of the role of the station battery 
swing chargers.

8.3.1.1.2.1 Revised the description of the emergency diesel generator 
operation during transients or disconnection. 
[10 CFR 50.90 License Amendment]

8.3.1.1.2.6 Added a description of the long term tests results on Dow 
Corning foam and eliminated the required testing of 
penetrations sealed with this foam.

8.3.2.1, 8.3.2.2.2, 8.3.2.2.3 Incorporated technical and editorial corrections and 
clarifications related to the 125V dc (emergency diesel) 
system.

9.1.1 Revised the description of new fuel container unloading 
to clarify that the containers are not unloaded from trucks 
in the new fuel enclosure.

9.1.2, 9.6.3, 9.6.4.1 Provided for moving the spent fuel pool gates over 
irradiated fuel in accordance with Technical 
Specifications. [10 CFR 50.90 License Amendment]
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9.1.3.1 Clarified the seismic classification and associated 
contingency actions for refueling purification piping and 
equipment.

9.1.3.2 Added a description of the administrative controls for 
isolation of the non-seismic portions of the refueling 
purification system.

9.1.4.4.4 Added a description of the manipulator crane in-mast 
sipping system.

Figure 9.1-9 Changed the fuel transfer system drive to cable from an 
air motor.

9.2.1.2.2 Added an analysis of the impact of accumulation of 
organic matter in the Service Water Reservoir.

9.2.1.2.4, 9.2.1.3, Table 9.2-4 Added the performance specifications for new service 
water pumps and clarified NPSH requirements.

9.2.1.3.1 Clarified the description of isolation of service water flow 
to the containment recirculation air cooling coils in the 
event of loss of instrument air.

9.2.1.5 Revised the description of the corrosion coupons in the 
service water piping.

9.2.2.5.1 Revised the description of how the component cooling 
system may be aligned to supply cooling loads.

9.2.3.2, 9.2.3.2.1, 9.2.3.2.2, 
10.4.7.2

Revised the description of the water treatment system to 
say that the flash evaporator is obsolete and no longer 
used.

Table 9.2-5 Revised the component cooling heat exchanger tube 
material description.

9.3.1.2 Enhanced the description of the operation of the 
instrument air compressors regarding in-service and 
standby lineups and staggered setpoints.

9.3.2.2.1, 9.3.2.2.2.6 Added a description of high radiation sampling system, 
post-accident required sample times.

9.3.2.2.2 Revised the description of the high radiation sampling 
system containment sump pump.
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9.3.4.1.3, 9.3.4.1.4, 9.3.4.2.2.3, 
9.3.4.2.4.10, 9.3.4.3.2

Added descriptions of hydrogen peroxide user during 
refueling shutdown, clarified the potential effects of 
demineralizer overheating, and incorporated editorial 
changes.

9.3.4.2.4.11 Added a description of hydrogen-form cation resin use in 
mixed-bed demineralizers.

9.3.4.2.4.21.6 Revised the description of the capacity of the seal-water 
return line relief valve.

9.4.4.2 Allowed blocking Turbine Building grating ventilation 
path provided compensatory actions are in place to 
monitor temperature.

9.4.5.1, 9.4.5.5 Added a description of when the Fuel Building 
ventilation system can be secured.

9.5.1.2.3 Corrected the heat detector temperature rating for the 
main and station service transformers.

10.2 Revised the throttle and governor valve stem freedom test 
frequency in accordance with Tech Spec Amend 210/191. 
[10 CFR 50.90 License Amendment]

10.3.2, 10.3.3, 10.3.4, 15.4.3.2.2 Added descriptions of atmospheric steam dump valve use 
during steam generator tube rupture events and revised 
the valve description.

10.3.2 Revised the normal relieving pressure of the atmospheric 
steam dump valves.

10.4.3.3.1 Removed the auxiliary feedwater system from the list of 
systems analyzed for steam-hammer and water-hammer 
occasional mechanical loading.

11.1.1.5, Tables 11.1-5 & 11.1-12, 
15.3.6.2

Revised the volume control tank analysis of effects and 
consequences.

11.3.2, 11.3.3, 11.3.3.2, 11.3.5.2 Revised the gaseous waste system description to reflect 
that the catalytic hydrogen recombiner and waste disposal 
evaporator are no longer used, to include the ion 
exchange filtration system, and to describe other 
operational changes.
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11.3.5.8 Corrected errors introduced in a previously implemented 
change package.

11.4.3.1.1 Corrected the calibration sources used for effluent gas 
monitors.

15.1.6, Table 15.1-2, Figure 15.1-3 Updated the Doppler reactivity coefficients to be 
consistent with the accident analysis basis.

15.1.6, Table 15.1-2, 15.2.2.1, 
15.2.2.2.1, 15.2.2.2.2, 15.2.2.4, 
Table 15.2-1, Figures 15.2-6 
through 15.2-13

Updated the results for the transient analysis of the 
uncontrolled rod cluster control assembly withdrawal at 
power (RWAP) accident.

15.1.2.3, Table 15.1-3 Added current trip setpoint and response time values to 
Table 15.1-3 and removed a reference to Figure 15.1-1 
for these values.

15.2.1.1, 15.2.1.2.1, 15.2.1.2.2, 
15.2.1.3, 15.2.4.1, 15.2.4.2.1, 
15.2.4.2.2, 15.2.4.2.3, 
Table 15.2-1, Figures 15.2-1 
through 15.2-5

Revised the description of the uncontrolled rod 
withdrawal from subcritical and uncontrolled boron 
dilution transients to reflect current analyses of record. 
[10 CFR 50.90 License Amendment]

15.2.1.1 Revised the description of the setpoint for the 
intermediate range high neutron flux reactor trip.

15.2.6.1.2 Modified the description of the loop stop valve interlocks 
to reflect the elimination of the cold leg differential 
temperature and 90-minute pump run interlocks. 
[10 CFR 50.90 License Amendment]

15.4.1.7.3, 15.4 Refs Incorporated the results of a sensitivity analysis of 
acceptable quantities of ECCS leakage in conjunction 
with potentially unfiltered exhaust from the Auxiliary 
Building.

15.4.7.2.4.1, 15.4.7.2.4.2, 
15.4.7.2.4.3, 15.4.7.2.4.4, 
Tables 15.4-16 thru 15.4.18

Reflected the current analysis of record for a fuel 
handling accident inside containment regarding 
containment purge, exhaust valve closure times, and 
radiation detector response times.

17.2.2.5 Clarified the qualification requirements of key Nuclear 
Oversight personnel.
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Table 17.2-0 Revised the description to indicate the both Innsbrook 
record vaults meet ANSI requirements.

Revision 34

Section
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KWI, 1.5.2.1, 1.6, 2.5.2.5, 
3.1.37.2, 3.1.43.2, 3.8.2.1.4.1, 
Figures 3E-18 thru 3E-24, 4.3.2.7, 
6.1, 6.2.1.2, 6.2.1.3.1, 6.2.1.3.1.1, 
6.2.7.1, 6.3.2, 6.3.2.1.2, 6.3.2.1.5, 
7.7.1.1, 9.3.4.2.2.4, 9.3.4.2.4.8, 
9.3.5.1, 9.5.4.2, 11.3.3.2, 
11B.3.3.3, 11C.4.1.1, 15.4.1.7, 
15.4.1.7.2

Corrected references and typographical errors, and 
clarified word spelling and illegible text.

1.2.6, 9.1, App. 9B & App. 15A Updated descriptions of cask loading and unloading 
operations; added an evaluation of the TN-32 cask; 
revised commitments for cask hook orientation, cask lift 
heights, and use of cask loading area gate; added offsite 
dose estimate for TN-32 cask drop.

1.3.1 & Table 1.3-7 Added statements to clarify applicability of 
turbine-driven AFW pump auto-start data.

Figure 2.1-3 Added ISFSI to site boundary and unrestricted areas map.

Table 2.4-7, 9.2.3.2.1, 10.4.2.2 Added raw lake water pumping system that supplies the 
upgraded Reverse Osmosis System.

3.1.34.1, 3.1.35.1, 3.1.36.1, 
3.1.37.1, 3.1.39.1, 3.11.2.1, 
3.11 Refs, Table 3C-3, 6.2.2.2, 
6.2.2.3.2.1, 6.2.2.4.1, 6.2.2.5.1, 
6.2.3.4, Tables 6.2-40 & 6.2-42, 
Figure 6.3-8

Incorporated technical and editorial corrections and 
clarifications related to the Quench Spray System.

3.1.40.2, 3.1.42.1, & 3.1.42.2 Added AFW system to GDC 44, 45, and 46 applicability 
discussions.
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3.8.2.2, 6.2.1.1.1.2, 6.2.1.3.1.1, 
6.2.2.1, 6.2.2.2, 6.2.2.3.2, 
6.2.2.3.2.1, 6.2.2.3.2.6, 6.2.2.3.2.8, 
6.2.2.3.3, Tables 6.2-2, 6.2-11, 
6.2-14, & 6.2-38, Figures 6.2-7 
thru 6.2-9, 6.2-64 thru 6.2-80, & 
6.2-82 thru 6.2-86, 6.3.2.2.6

Updated containment analysis to reflect revised flowrates 
for QS, IRS, ORS, and SW.

3.8.4.5.4.6 Updated service water pump tilt measurement 
methodology.

3.11.3 Clarified description of the cathodic protection system for 
underground piping.

3.C.5.3, Table 3C-2, 9.2.3.2.2, 
10.4.6.2, Figures 11.2-3 & 11.2-4, 
11.3.5.9, Table 11.4-1, 15.4.3.1

Added high-capacity steam generator blowdown system.

6.2.1.3.1.2, 6.2.2.2, 6.2.3.3, 
6.2.3.1.1, Tables 6.2-44 & 6.3-9

Revised quench spray start times and annotated derivative 
information.

6.2.1.3.1.2, Table 6.2-18, & Table 
10.4-4

Clarified AFW pump flow sensitivity analysis.

6.2.3.1, 6.2.3.1.1, 6.2.3.3, 6.2 
References 27-41, Tables 6.2-47, 
48 & 53 thru 62, 15.4.1.7, 15.4.1.8, 
15.4.1.9.3, 15.4 References 59-67, 
Tables 15.4-5 thru 7, Figures 
15.4-38 thru 41

Incorporated updated LOCA dose calculations.

6.2.3.1.1 Revised post-LOCA containment sump pH.

6.2.4.2, 6.2 References, Table 
6.2-37

Provided for partial draining of several containment 
penetrations which are isolated during normal power 
operation.

6.2.5.3, 6.2 Refs, Tables 6.2-66 & 
6.2-71, Figures 6.2-98 thru 
6.2-111

Revised calculation of post-LOCA containment hydrogen 
concentration.

7.2.1.1.5, 7.2.1.1.6, 7.2.2.3.5, 
7.7.1.14, 7.7 Refs

Clarified design and licensing basis for AMSAC C-20 
arming setpoint.
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7.2.2.2.1.7 Revised testing sequence for reactor trip breakers and 
reactor trip bypass breakers. [10 CFR 50.90 License 
Amendment]

7.2.2.3.4, Figure 7.2-11 Updated description of pressurizer water level 
measurement system.

7.3 & 10.4 Reformatted mark numbers throughout to conform with 
standard format (system-component-id).

7.3.1.3.5.3 Expanded discussion about motor-driven AFW pump 
interlocks and turbine-driven AFW pump interlocks. 
Changed AFW MOV “pushbutton” to “switch.”

7.3.1.3.5.3 Rewrote description of AFW autostart interlocks. 
Rewrote description of Control Room AFW flow 
indication qualifications.

7.6.7 Clarified pressurizer relief valve flow indication 
environmental and seismic qualification.

8.3.1.1.1 Corrected typographical errors.

9.1.3.1 & 9.1.3.3 Added case for full core offload, demonstrating spent fuel 
pit water temperature remains below limits for normal or 
planned offloads. Updated back-to-back refueling and 
abnormal offload cases.

9.2.1 Deleted references to the charging pump seal coolers that 
were removed from the Service Water system.

9.2.1.4.1 Incorporated provision for the use of high corrosion 
resistant alloy steel in Service Water piping of ten-inch 
diameter and smaller.

9.2.2.3 Updated component cooling chemistry specifications for 
chromate concentration and pH.

9.3.4.2.4.1 Deleted description that charging pump seals have 
leakoffs to collect seal leakage before it can leak to the 
atmosphere.

9.3.4.2.5.2 Clarified acceptable methods for adding boron to the 
reactor coolant system.
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9.5.1.2 Added reference to fire protection system connections in 
description of feedwater system.

9.6 Included the Fuel Building Trolley in the NUREG-0612 
Heavy Loads Program.

10.2.1.1.2 Added new section on the effect of extending turbine 
throttle and governor valve test interval. [10 CFR 50.90 
License Amendment]

10.4.3.1 Updated referenced BTP to Auxiliary System Branch 
(ASB). Deleted statement specifying Terry Turbine 
nominal speed.

10.4.3.2 Clarified discussion of SG water level management when 
there is a leaky SG tube. Corrected description of SOV 
redundant power source. Corrected reference to PCV air 
line/air storage descriptions. Corrected mark numbers 
and clarified that discussion applies to normal lineup. 
Rewrote to explain intent behind design of time delays.

10.4.3.3 Clarified coincidence and actuations of high-high level 
function description. Deleted reference to a turbine trip 
on low-low water level and revised to clarify that a single 
turbine-driven AFW pump will start. Revised maximum 
temperature of emergency condensate storage tank water. 
Deleted statement that AFW suction piping is 
redundantly heat traced. Clarified suction line pressure 
transmitter function. Clarified statement regarding 
conditions addressed in Chapter 15 loss of normal 
feedwater analyses. Deleted inappropriate reference to 
Section 5.1.3.3. Corrected condensate storage tank 
inventory loss following feedwater line break event.

10.4.3.4 Deleted discussion of vital bus diversity.

Table 10.4-3 Clarified peak reactor coolant system pressure criterion.

Table 10.4-4 Corrected initial SG inventories. Corrected main steam 
line break reference for decay heat. Added clarification 
footnote to main steam line break reference for AFW 
pump design pressure.

Table 12.1-4 Changed an area radiation monitor location and range.
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13.1.1.2.1, 17.2, & KWI Updated Station Manager title to Site Vice President and 
Assistant Station Managers titles to Manager-Station 
O&M and Manager-Station S&L. [10 CFR 50.90 License 
Amendment]

15.1.2.2 Reflected revised safety analyses that support an 
increased Reactor Coolant System total flow rate. 
[10 CFR 50.90 License Amendment]

15.1.4 & Table 15.1-4 Clarified the assumed calorimetric error in core thermal 
power determination from secondary plant 
measurements.

15.2.8.1 Deleted parenthetical statement of turbine-driven AFW 
pump capacity. Deleted outdated statement related to 
AFW pump capacity determination.

15.2.10 Updated feedwater temperature reduction event 
description.

15A, TOC Clarified spent fuel cask lift height restrictions.

16.2 Included the Technical Requirements Manual (TRM) in 
the UFSAR by listing the technical requirements.

17.2.1.2.B.1 Identified the Site Vice President as the station position 
fulfilling the Plant Manager position identified in the 
ISFSI Technical Specifications.

17.2.3 Revised to reflect replacement of A/E Instruction Manual 
with an Engineering Standard.

Revision 33

Section Changes

17.2, 17.2.1.2, 17.2.2.1, 17.2.3, 
17.2.4, 17.2.5, Figure 17.2.1-1, & 
Table 17.2-0

Deleted reference to the Nuclear Operations Department 
Standards and replace with Nuclear Business Unit 
Standard. Added position of Project Manager 
(Configuration Management).

17.2.1.1 and 17.2.1.2 Clarified organizational position descriptions by noting 
responsibilities for the ISFSI as they already exist.

Revision 34 (continued) 

Section

Changes
Made under the provisions of 10 CFR 50.59 except where 

indicated in brackets.
 



Revision 43—09/27/07 NAPS UFSAR 60
17.2.1.2, Figures 17.2.1-2 & 
17.2.1-3

Deleted the position of Supervisor Administrative 
Services in the Nuclear Management organization and 
assigned duties and responsibilities to other positions.

17.2.2.6 and 17.2.2.8 Provided clarification of Quality Inspection Coordinator 
qualifications.

17.2.17, Tables 17.2-2 & 17.2-3 Added Generic Letter 88-18 commitment regarding 
storage of quality assurance records on optical disk 
media.

Table 17.2.0 Added provision for storage of quality assurance records 
in an approved offsite facility.

Table 17.2-0 Provided an additional alternative to ANSI/ANS 3.1.

Tables 17.2-2 & 17.2-3 Clarified the description of onsite and offsite nuclear 
safety review committees.

Revision 32

Section Changes

Foreword Updated to reflect recent NRC initiatives regarding 
UFSAR submittal requirements, and adequacy and 
consistency of design basis information; and to note 
Virginia Power’s adoption of electronic methods to 
enhance UFSAR maintenance, and UFSAR distribution 
in both hardcopy and electronic media.

Tables 3.9-1 & 3.9-2 Updated to reflect current plant configuration.

3.10.2 & 3.10.3 Deleted references to Virginia Power Engineering 
standards STD-CEN-0020, STD-CEN-0026, and 
STD-GN-0038

4.1 Revised to indicate that fuel assemblies may be used that 
differ from those described in the UFSAR—with an 
NRC-approved exemption or license condition.

4.2.3 Revised to reflect removal of secondary neutron sources 
starting with the Unit 1 Cycle 13 reload core; secondary 
source replacement in future reloads is optional.

5.2.4.1.1 Eliminated seismic qualification requirements for the 
Containment Gaseous and Particulate Radiation 
Monitoring System. Added procedural requirements for 
system operability verification after a seismic event.
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6.2.1.2.18 New section to describe lead blanket shielding storage 
boxes, explain why they are not designated Seismic 
Category I, and provide references to drawings that 
depict storage box locations.

7.2.2.2.1.7 Revised reactor trip breaker test procedure.

7.2.2.3.5 Added discussion of IEEE-279 control and protection 
interaction criteria as they apply to steam generator low 
level/high steam-feed flow mismatch trip channels.

8.3.1.1 Clarified the “C” containment air recirculation cooler 
fans operating description.

9.3.4.2.2.3 Clarified that the mixed-bed demineralizer may be 
removed from service if primary coolant activity is within 
normal limits.

9.5.3 Added High Pressure Sodium among types of 
non-containment normal lighting.

9.5.4.2 Revised duration of full-load operation with minimum 
allowed day tank inventory.

13.7 Deleted references to Regulatory Guide 1.17 and 
Section 2.790. Added references to 10 CFR 73, 
Sections 21, 55, 56, 57, and Appendices B & C.

15.2.12 Revised to reflect reanalysis to support Virginia Power’s 
Accident Analysis Design Basis Document project.

15.2.14 Revised to reflect the results of an extended Virginia 
Power evaluation of the “Spurious Operation of the 
Safety Injection System at Power” event.

15.4.3.1 Deleted paragraphs that referred to the configuration of 
steam generators just before the repair project that 
included replacement of the tube bundles.

Table 17.2.0 Deleted reference to the Surry Training Center records 
vault.

Tables 17.2-2 & 17.2-3 Corrected typos.

Clarified record retention requirements.
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All

(no change bars)

• Consolidated 17 volumes to 8 volumes

• Referenced Station Drawings previously included in 
UFSAR; inserted simplified diagrams

• Removed notations associated with previously deleted 
material and renumbered sequentially

• Renumbered previously inserted items that had 
suffixes (e.g., 4A, 4B)

• Applied consistent typeface and page layouts

• Improved consistency of measurement notation (e.g., 
time, mass, velocity), including abbreviations
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Foreword
 

FOREWORD

In the May 9, 1980, edition of the Federal Register (45 FR 30614), the NRC published a
Final Rule requiring all licensed reactors to periodically update their Final Safety Analysis
Reports. The purpose of the Rule was to establish baseline reference documents to be used in
recurring safety analyses by licensees, the NRC, or other interested parties.

The “Supplementary Information” section of the Final Rule notice stated that submittal of
an updated FSAR does not constitute a licensing action, but is only intended to provide
information. The NRC Staff may review the material submitted, but does not intend to formally
approve it. The NRC intends to use the updated FSAR in the future for appropriate applications
such as reporting of deviations from conditions stated in the UFSAR.

The Rule became effective July 22, 1980, and established the following basic requirements
for Vepco’s nuclear power stations:

• A complete Updated FSAR (UFSAR) was required as the initial submittal.

• The UFSAR was to reflect information and analyses submitted to the NRC by Vepco, or
prepared by Vepco pursuant to NRC requirements, since submission of the original FSAR
(or, as appropriate, the last UFSAR).

Note: The “Supplementary Information” section of the Final Rule notice clarifies this
requirement by stating that no analyses other than those already prepared or submitted
pursuant to NRC requirements are required because of the Rule: however, FSAR
analyses that are known to be nonconservative based on new analyses must be
updated. Other new analyses not previously included in the FSAR may be
incorporated in the UFSAR at the option of the licensee. Furthermore, specialized
studies provided in the original FSAR (e.g., seismology, meteorology) should include
the latest information developed in response to NRC requirements when these studies
are transferred to the UFSAR, and program type material referenced by the UFSAR
(e.g., security plan, emergency plan, QA Program) should be referenced accurately. In
addition, the level of detail in the UFSAR should be at least the same as but not
necessarily greater than that provided in the original FSAR. Information on design
changes should not be included until the changes are approved for use and operable.

• The initial UFSAR was due no later than July 22, 1982.

• The initial UFSAR was required to be up-to-date as of a maximum of six months prior to
the date of filing (January 31, 1982, was chosen by Vepco as the cutoff date).

• Subsequent updates are required at least annually and must reflect changes made up to a
maximum of six months prior to the date of filing.
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• One original and 12 copies of the initial UFSAR and subsequent updates are required to
be submitted to the NRC.

• The updates are required to be certified by a duly authorized officer of Vepco.

• The initial UFSAR should be a clean document without change bars and revision
numbers. The subsequent annual revisions should include change indicators and page
change identification.

In response to the foregoing FSAR update requirements, Vepco and NUS Corporation
executed an Agreement for FSAR update services in April 1981, and NUS began work on the
project immediately. The project was accomplished in four basic phases:

1. Document Retrieval

2. Change Package Development

3. FSAR Revision

4. Printing

• During the initial document retrieval phase in the Spring of 1981, NUS engineers
researched the licensing correspondence files at Vepco offices in Richmond and the
design change files at the plant sites. All documents potentially affecting the FSAR were
copied and taken to the NUS home office.

Following the initial document review phase, NUS engineers periodically visited
Richmond and the plant sites to acquire newly developed information. NUS was also
placed on the distribution list for Vepco/NRC correspondence.

The document retrieval phase continued until early 1982, at which time sufficient
information was available to document changes up to the January 31, 1982, cutoff date.

• The documentation retrieved during the first phase was reviewed in detail during the
second phase to determine the particular “two-digit” section or sections of the FSAR that
should be revised, i.e., 1.1, 1.2, 1.3, etc. Copies of the document (or of the particular
pages of the document that were of interest) were placed in separate files corresponding
to the two-digit sections. These files were defined as “change packages.” Development of
the change packages continued in parallel with the document retrieval phase, with new
information being reviewed and assigned to appropriate change packages. The final
change packages became a work product delivered to Vepco on conclusion of the update
effort and are available for tracing the sources of changes to the original FSARs.

• After development of the initial change packages the material filed therein was used in
the third phase of the project to make the actual FSAR revisions. The revision process
continued in parallel with the continuing development of the change packages.
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The revision phase for most FSAR chapters included two cycles of Vepco review and
comment. These comments became part of the change packages and were used in the
development of the final draft UFSAR.

• Vepco reviewed and approved the final draft chapters of the UFSARs for printing. The
printer prepared approximately 125 sets of the UFSARs. NUS delivered one original and
12 copies of the UFSAR directly to the NRC on July 20, 1982, for Surry and July 22,
1982, for North Anna. The original UFSARs were transmitted under cover letter supplied
to NUS by Vepco (see the attachment to this foreword). The remaining copies were
shipped to Richmond and the plant sites.

The following work products were also delivered to Vepco by NUS and are available for use
in producing subsequent annual updates:

• Printer’s copy of the UFSARs

• Annotated FSARs (2 copies)

• Final Change Packages (2 sets)

• Plant Drawing Indexes

• Key Word Indexes

• IBM Displaywriter Floppy Discs (2 sets each of the FSAR, Annotated FSAR, and Key
Word Index)

• Update Procedures

• Introductory Volumes to the FSARs including this foreword, a list of effective pages, the
key word indexes, the plant drawing indexes and a record of changes.

Further 10 CFR 50.71(e) rulemaking pertaining to UFSAR requirements for nuclear power
stations was promulgated as recently as July 29, 1996 [61 FR 39278]. In particular, the annual
revision requirement has been relaxed to six months after each refueling outage provided the
interval between successive updates does not exceed 24 months.

The NRC issued a letter to licensees dated October 9, 1996, entitled “Request for
Information Pursuant to 10 CFR 50.54(f) Regarding Adequacy and Availability of Design Basis
Information.” The letter required submittal of information that will provide the NRC added
confidence and assurance that Virginia Electric and Power Company’s nuclear plants are operated
and maintained within their design bases and that any deviations are reconciled in a timely
manner. The Company’s response (Serial No. 96-535) dated February 7, 1997, described
previously conducted programmatic reviews of the Updated Final Safety Analysis Report
(UFSAR). The 1996 UFSAR Project Team examined the existing administrative controls for
maintaining UFSAR content and usability. Process enhancements to simplify administrative
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controls, to increase accountability for technical content, and to improve UFSAR accessibility and
usability are promoted by conversion to electronic media.

Under separate cover (Serial No. 97-108) dated May 23, 1997, Virginia Electric and Power
Company notified the NRC about its project to address potential regulatory concerns involving
the current design and licensing bases for the Surry and North Anna Power Stations. This project
scope exceeds the level of scrutiny normally applied to the current licensing basis through routine
surveillance and quality assurance activities. In order to facilitate thorough review, exhaustive
validation, and a rigorous corrective action process, the recommended conversion to electronic
media was implemented in Revision 32 of the North Anna UFSAR. The entire text of the UFSAR
was entered into electronic media. The conversion was accomplished by a process of augmenting
recent UFSAR revision word processing packages with “scanned-in” optical character
recognition documents for the balance of text, tables, and figures not previously stored
electronically. A 100-percent word-for-word proofing was conducted by comparing a printed
version of the entire electronic document with current controlled distribution copies. Thus, the
electronic UFSAR was conveyed into service as the quality assurance document of record without
introducing any substantive, technical, or non-editorial changes.
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Accident Shielding (12.1.2.8)

Accidental Depressurization of the Main 
Steam System (15.2.13) (Table 15.2-1)

Accidental Depressurization of the Reactor 
Coolant System (15.2.12) (Table 15.2-1)

Accumulators (6.2.1.1.1.2) (6.3.2.1.1)

Check Valves (5.5.7.2) (6.3.2.1.4.5)

Inleakage (Figure 6.3-2) (Figure 6.3-3)

Instrumentation (6.3.2.1.4.5) (6.3.5.2.1) 
(6.3.5.4.2)

Isolation Valves (6.3.5.4.2) (7.6.6) 
(Figure 7.6-3)

Motor-Operated Valve Protection 
(6.3.2.2.7)

AC Power System (see Alternating Current 
Power System)

Active Failure Criterion - ECCS (6A.2) 
(Table 6A-1)

Active Faults (2.5.3.3) (2.5.3.4) (2.5.3.5)

Activities - 15 x 15 Core (11.1.1) 
(Tables 11.1-1 through 11.1-6) 
(Table 11.1-11) (Table 11.1-12)

Plant Buildings (Table 12.2-1)

Reservoir and Waste Heat Treatment 
Facility (11.2.5.1) (Tables 11.2-16 
to 11.2-19)

Secondary Side (Table 11.1-8) 
(Table 11.1-9)

ACTIVITY Computer Code (15.3.5.2)

Activity Concentrations - Liquid Effluents 
(Table 11C-2)

Activity of Iodine Isotopes (6.2.3.1) (6.2.3.2)

Administrative Policy Manual (13.2)

Administrative Procedures (13.5)

Administrative Services Supervisor (13.1.1.2)

Adsorber (Iodine) Efficiency (6.2.3.2)

Adverse Core Power Distribution (15.4.6)

Adverse Xenon Distribution (15.4.6.1.2)

AE-318, 1968 (4.4 References)

AE-411, 1971 (4.4 References)

AEC 21 Criteria - Pipe Breaks (Table 3C-1)

AEC Design Criteria (3.1) (see also General 
Design Criteria - AEC [GDC] (3.1))

AEC SAR Guide (Rev. 0), 1972 (15)

AECL-1552, 1962 (4.4 References)

AEC-TR-6630, 1960 (4.4 References) 
(6.2 References)

AERE-R-4690, 1964 (4.4 References)

AERE-R-4887, 1967 (6.2 References)

Aerosol Removal (6.2.3.2)

Agents and Contractors (1.4)

AIM Computer Code (Table 4.1-2) (4.3.3.2)

Airborne Radiation Monitoring Systems 
(Table 1.3-10)

Airborne Radioactivity Monitoring (11.6.3.1) 
(12.2.4)

Air Conditioning, Heating, Cooling and 
Ventilation Systems (9.4)

Air Ejector Vent (6.2.4.2)

Airports (2.2.1.6) (Table 2.2-2)
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ANSI N101.4 (3.8.2.7.6.1.2)
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APED-5398, 1968 (15.1 References)

APED-5696, 1968 (3.3 References) 
(3.5 References)

Area Map (Figures 2.1-2 through 2.1-4)

Area Radiation Monitoring (Table 1.3-9) 
(Table 12.1-4) (12.1.2.7) (12.1.4) 
(Figure 12.1-9)

Arrhenius Law (15.1.7.2)

ASBTP 10.1 (7.3.1.3.5.3) (10.4.3.5)

ASCE-3269 (3.3.1)

ASME Boiler and Pressure Vessel Code

Section II, 1968 (3.8.2.1.4.7)

Section III, 1968 (3.8.2.1.4.5) 
(3.8.2.1.4.7)

Section III, 1968 Winter Addenda 
(4.2.2.2) (4.2.2.4) (4.2.3.1.4)

Section III, 1968 Summer Addenda 
(3.7.3.3.1)

Section III, 1971 (3.1.26.1) (3.2.2) 
(3.6.2.4) (3.6.2.5) (3.6.2.5) (3.7.3.1.1) 
(3.7.3.3.4.1) (3.8.2.1.4.3) (3.9.1.1) 
(3.9.1.1.1) (3.9.2) (3.9.2.1) (3.9.2.4) 
(4.2.2.2) (4.2.2.5) (4.2.3.1.1) 
(4.2.3.1.3) (10.4.3.3) (15.4.6.1.1.1)

Section III, Appendix F, 1972 Winter 
Addenda (4.2.1.1.2)

Section III, MSS SP 66 (3.9.2.2) 
(4.2.1.1.2) (4.2.3.3.2) (5.5.7.1) 
(10.3.1) (Table 6.3-2)

Section VIII, 1968 (3.2.2) (3.5.1) 
(3.8.2.1.4.3)
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ASME Boiler and Pressure Vessel Code 
(continued)

Section VIII, Division 1, 1974 (3.9.2.4) 
(10.4.8.2) (11.2.1)

Section IX, (3.8.2.1.4.7)

Section XI, 1970 (3.6.2.3) (10.3.4)

ASME-65-HT-31, 1965 (15.4 
References)

ASME Code Class II and III Components 
(3.9.2) (Tables 3.9-1 through 3.9-3)

ASME Code for Core Support Structures, 
Subsection NG, 1971 (4.2.2.5)

ASME Code for Pumps and Valves for 
Nuclear Power (10.4.3.1)

ASME Paper FSP-57-12 (3.7 References)

ASTM-A48, C1.30 (10.4.2.1)

ASTM-A193 (Table 10.3-3)

ASTM-A194 (Table 10.3-3)

ASTM-B8 (8.3.1.1.2.5)

ASTM-B143-2A-M (10.4.2.1)

ASTM-D1556 (2.5.4.3)

ASTM-E-185 (3.1.27.2) (3.1.28.2) (5.4.3.6) 
(5.4 References)

ASTM Standards, 1969 (3.8.2.1.4.3)

ASTM STP-458 (4.2 References)

Asymmetric Power Distribution (15.2.3.1)

Asymmetric Pressure Analysis (Table 6.2-34) 
(Table 6.2-35)

Atmosphere Cleanup System (Post-DBA) 
(Figure 6.2-95)

Atmospheric Dilution and Deposition 
Parameters (11C.4.3) (Table 11C-13) 
(Table 11C-14)

Atmospheric Dump Valves (10.3.1)

Atmospheric Stability (2.3.2.2.1.3)

Atmospheric Transport and Diffusion 
Assessment Model (2.3.4.3)

Audits (see also Review and Audit)

Automatically Operated Isolation Valves 
(6.2.4.1)

Automatic Control Mode (15.3.7.2)

Automatic Makeup Mode (9.3.4.2.2.4) 
(15.2.4.1)

Automatic Reactor Trip (15.3.7.2)

Automatic Steam Dump System (15.2.7.1)

Automatic Turbine Load Cutback (1.3.2)

Automatic Turbine Load Runback (7.7.1.4.2)

Automatic Turbine Startup Function (10.2)

Auto Start Signals (Table 1.3-7)

Auxiliary Building (3.8.1.1.3)

Central Area Exhaust System (6.2.3.2)

Charcoal Adsorber (6.2.3.2)

HVAC (9.4.2) (Tables 9.4-1 
through 9.4-3)

Radiation Zones (Figure 12.1-2)

Releases from Vent (11.3.5.8)

Ventilation (6.2.3.2) (12.2.2.1)

Auxiliary Containment Structures (3.8.1.1.1)

Auxiliary Equipment Shielding (12.1.2.6)

Auxiliary Feedwater Pumps

Motor-Driven (Table 1.3-7) (7.2.2.3.5) 
(7.3.1.3.5.3) (Figure 7.3-2) (10.4.3.1) 
(10.4.3.2) (10.4.3.3)

Turbine-Driven (Table 1.3-7) (7.2.2.3.5) 
(7.3.1.3.5.3) (Figure 7.3-1) (10.4.3.1) 
(10.4.3.2) (10.4.3.3) (10.4.3.5)

Auxiliary Feedwater Pumphouse (10.4.3.3)
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Auxiliary Feedwater System (10.4.3) (see also 
Feedwater System and Condensate and 
Feedwater System)

Control Valves (Figure 20)

Description (7.3.1.3.5.3) (10.4.3) 
(10.4.3.2) (15.2.8.1) (15.2.9.1) 
(15.4.2.2.1) (15.4.2.2.2) (15.4.3.1) 
(15.4.3.2.2)

Design Basis (10.4.3.1) (Tables 10.4-1 
through 10.4-3)

Design Evaluation (10.4.3.3) 
(Table 10.4-4)

General Design Criteria (3.1.30.2) 
(3.1.40.2) (3.1.41.2) (3.1.42.2)

Failure Analysis (10.4.3.3) 
(Table 10.4-5)

Headers (10.4.3.2)

Instrumentation (10.4.3.5)

Tests and Inspections (10.4.3.4)

Auxiliary Shutdown Panel (7.4.1.1) (7.4.1.2) 
(Figure 7.4-1) (7.7.1.13.1)

Auxiliary Steam System (10.4.1) (10.4.1.1) 
(10.4.1.2) (10.4.1.3) (10.4.1.4) (10.4.1.5)

Auxiliary Systems (1.2.10)

Average Clad Temperature (15.4.6.1.2)

Average Fuel Pellet Enthalpy (15.4.6.1.2)

Average Wind Direction and Speed 
(2.3.2.2.1.1)

Average Wind Speed - DBA (15.4.1.3)

Axial Heat Flux Distribution (4.4.3.2.2) 
(Figure 4.4-9)

Axial Power Distribution (4.3.2.2.4) 
(4.3.2.2.6) (4.3.2.8.6) (Table 4.3-4) 
(Figure 4.3-17)

Axial Power Shape (Figures 4.3-14 
through 4.3-16) (Figure 4.3-25) (15.1.2.3) 
(15.1.2.3) (15.4.1.1)

— B —
Background Radiation Level (11.6.1)

Backwater Profile Analysis (2A.2.6) 
(Table 2A-4)

Baling Operations - Solid Waste (11.5.3.2)

Batteries (DC Power System) (8.3.1.2)

Battery Room (8.3.2.1)

Bearing Cooling Water Pumps (10.4.7.3)

Bearing Cooling Water System (10.4.7)

Description (10.4.7.2)

Design Basis (10.4.7.1) (Table 10.4-6)

Design Evaluation (10.4.7.3)

Instrumentation (10.4.7.5)

Tests and Inspections (10.4.7.4)

Bishop-Sandberg-Tong Film Correlation 
(15.4.2.2.2) (15.4.6.2.1.2)

BLKOUT (15.1.9.2) (15.2.8.2.1) (15.2.9.2)

BLODWN-2 (3.9.3.1.4)

Blowdown Forces (3.9.3.1.4)

BMI-1488 [Revision], 1960 (4.4 References)

BMI-1489 [Revision], 1960 (4.4 References)

BMI-1518 [Revision], 1961 (4.4 References)

BNL-50274, ENDF-102, 1970 
(4.3 References)

BNWL-371, 1962 (4.2 References)

BNWL-1244, 1970 (6.2 References)

BNWL-1315-2, 1970 (6.2 References)

BNWL-1457, 1970 (6.2 References)

BNWL-1463, Test B-53B (6.2.1.3.1.2) 
(Table 6.2-22) (Figure 6.2-24)

BNWL-B-82, 1971 (4.4 References)
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Boiloff (6.2.1.1.1.2)

Borated Safety Injection (15.4.3.1)

Borate Spray Solutions (6.2.3.6)

Boration (9.3.4.2.2.4)

Boric Acid Batching Tanks (9.3.4.2.4.9)

Boric Acid Blender (9.3.4.2.4.19)

Boric Acid Concentration (6.3.3.4) 
(Figure 6.3-17) (9.3.4.2.2.4) (9.3.4.2.4.8) 
(15.2.13.1)

Boric Acid Filter (9.3.4.2.4.18)

Boric Acid Injection (15.4.2.1.1)

Boric Acid Reactivity Control (4.1) (4.3.2.5.1) 
(9.3.4.2.2.4)

Boric Acid Transfer Pumps (9.3.4.2.4.2)

Boron Concentrations - Critical (Table 4.3-9) 
(Figure 4.3-3)

Boron Dilution - Controlled (9.3.4.2.2.4)

Boron Dilution - Uncontrolled (15.2.4)

Boron Evaporator (9.3.5.2)

Boron Injection Tank (6.3.2.1.2)

Boron Injection Tank Instrumentation 
(6.3.5.1.1) (6.3.5.3.1)

Boron Recovery System (1.2.10) (9.3.5) 
(9.3.5.2) (Table 9.3-7)

Design Basis (9.3.5.1)

Design Evaluation (9.3.5.3) 
(Table 9.3-8)

Instrumentation (9.3.5.5)

Tanks (9.3.4.2.2.4) (9.3.4.2.4.8)

Tank Dikes (3.8.1.1.8)

Tanks - Estimated Activities and 
Releases (11.3.5.2)

Test Tanks (11.3.5.3)

Boundaries - Effluent Release Limits (2.1.2.2)

Bowring Correlation (4.4.2.8.3)

Breaks in Instrument Line (15.3.8)

Breathing Rate (15.4.2.1.3)

BTP ASB 10-1 (10.4.3.1)

BTP ASB 9-2 (6.2.1.1.1.2) (6.2 References)

BTP EICSB18 (6.3.2.1.4.7)

BTP MTEB 5-2 (5.2.3.3.1)

Burnup (4.3.2.4.6) (4.3.2.5.7)

Buses, 480-volt (1.2.8)

Buses, 4160-volt (1.2.8)

Bypass Feedwater Control Valves (15.2.4.3) 
(15.2.10.1)

Byproduct, Source, and Special Nuclear 
Materials (12.4.4)

— C —
Cable and Cable Tray Separation Instructions 

(8.3.1.1.2.3) (Figure 8.3-1)

Cable Qualification Tests (8.3.1.1.2.5)

Cable and Raceway Coding (8.3.1.1.2.3) 
(Table 8.3-1)

Cable and Raceway Routing Designation and 
Identification Criteria (8.3.1.1.2.3) 
(8.3.1.2.2.4) (8.3.2.2.4)

Cable Routings (Table 8.3-8)

Cable Service Classes (8.3.1.1.2.3)

Cable Tray Seismic Qualification (3.10.2) 
(Figure 3.10-1)

Cable Vault and Cable Tunnel (3.8.1.1.2)

Cadwelds (3.8.1.5.3) (3.8.2.7.3)

Calorimetric Allowance (15.1.2.2) (15.1.4)
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Carbon Dioxide (1.2.10)

Carbon Dioxide Fire Protection Systems 
(9.5.1.2.2.1) (9.5.8.3)

Carbon Dioxide Storage Tanks (Table 9.5-1)

Casing Cooling - Instrumentation (6.2.2.5.3)

Casing Cooling Pump (6.2.1.1.1) (6.2.2.2) 
(6.2.2.3.3)

Casing Cooling Pump Discharge Lines - 
Isolation (6.2.4.2)

Casing Cooling Pump House (3.8.1.1.12)

Casing Cooling Subsystem (6.2.2.2)

Casing Cooling Tank (6.2.2.2)

Cask Drop Analysis (9B) (see also Spent Fuel 
Cask Drop Analysis)

Catalyst Pump - Design Data (Table 11.5-1)

Catalytic Recombiner System (11.3.2)

Cation Bed Demineralizer (9.3.4.2.4.12) 
(Table 9.3-5)

Cation Bed Demineralizer Decontamination 
Factor (Table 11.1-3)

Caustic Sprays (6.2.3.1) (6.2.3.3)

CDA (see Containment (continued) 
Depressurization Actuation)

Centrifugal Charging Pumps (see Charging 
Pumps)

Cesium Removal Ion Exchangers (Table 9.3-7)

CFR (see Code of Federal Regulations)

Channel Diversions (2.4.9)

Charcoal Adsorbers (6.2.3.2) (6.4.1.1)

Charcoal Filter (6.2.3.2) (6.4.1) (9.4.1.6) 
(9.4.2.1) (9.4.2.2) (9.4.3.2) (9.4.5.1) 
(9.4.5.3) (9.4.5.6) (9.4.6.1) (9.4.6.3) 
(9.4.6.5) (9.4.8) (9.4.9.1) (9.4.9.2) (9.4.9.4) 
(Table 9.4-4) (9.5.1.2.2.1) (9.5.1.2.3) 
(9.5.9.2) (11C.4.1.6)

Charging, Letdown, and Seal Water System 
(9.3.4.2.1)

Charging Pumps (6.3.2.1.3.2) (6.3.2.2.6) 
(8.3.1.1) (8.3.1.1.2.3) (9.3.4.1.6) (9.3.4.2.1) 
(9.3.4.2.4) (15.2.4.1) (15.2.14.1)

Instrumentation (6.3.5.3.2) (6.3.5.3.3)

Makeup Flow (15.3.1.1)

Performance Curves (6.3.2.1.3.2)

Chemical Addition to Reactor Coolant System 
(9.3.4.1.4)

Chemical Addition Tank (6.2.2.2) (6.2.2.5.1) 
(6.2.3.4) (9.3.4.2.1)

Chemical Control, Purification, and Makeup 
System (9.3.4.2.2)

Chemical Feed Line - Isolation (6.2.4.2)

Chemical Hazards (6.4.1.3.3) (Table 6.4-1)

Chemical Mixing Tank (9.3.4.2.4.10)

Chemical Precipitation (6.2.2.3.1)

Chemical and Radiochemical Control 
Procedures (13.5)

Chemical Shim and Reactor Coolant Makeup 
(9.3.4.2.2.4)

Chemical and Volume Control System 
(Table 1.3-1) (9.3.4) (9.3.4.2) (9.3.4.2.4) 
(Tables 9.3-4 through 9.3-6) (15.2.4.1)

Design Basis (9.3.4.1)

Design Parameters (Table 9.3-4)

Electrical Heat Tracing (9.3.4.2.4.23)

Instrumentation Application (9.3.4.5)
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Chemical and Volume Control System 
(continued)

Operation (9.3.4.2.5)

Piping (9.3.4.2.4.22)

Reactivity Control (9.3.4.1.1) (9.3.4.3.1)

Safety Evaluation (9.3.4.3)

Tests and Inspections (9.3.4.4)

Valves (9.3.4.2.4.21)

Chemistry Supervisor (13.1.1.2)

Child Thyroid Milk Ingestion Dose Model 
(11B.6.3)

Chilled Water Condenser (9.2.2.3.2) 
(Table 9.2-6)

Chilled Water Subsystem (6.2.2.2) (9.2.2.1.2) 
(9.2.2.2.2) (9.2.2.3.2) (9.2.2.4.1) 
(Table 9.2-6)

Chiller Condenser Pumps (10.4.7.2)

CINDER Computer Code (4.3.2.8.5) (4.3.3.2)

Circulating Water Discharge Tunnel Monitors 
(11.4.2.14)

Circulating Water Flow Requirements 
(2.4.11.5)

Circulating Water Intake Structure (3.8.1.1.9)

Circulating Water Pumps (10.4.2.1) (10.4.2.2) 
(10.4.2.3)

Circulating Water System (1.2.10) (10.4.2) 
(10.4.2.1) (10.4.2.2) (10.4.2.3) (10.4.2.4) 
(10.4.2.5)

Design Basis (10.4.2.1)

Performance Analysis (10.4.2.3)

Circulating Water Tunnels (3.8.1.4.3)

Clad Burst Hot Spot Locations (15.4.1.1)

Cladding (4.2.1.3.1) (Figure 4.2-8)

Cladding Gap Activities (15.1.7.2)

Cladding Temperature (4.4.2.2) (4.4.2.2.5) 
(4.4.2.10.1) (Figure 4.4-3) (15.1.2.2)

Clad Failure Mechanism (15.4.6.1.2)

Clad Oxidation (15.4.1.1)

Clad Water Chemical Reaction (15.3.1.4)

Clarifier (11.0) (11.2.3) (Table 11.2-1)

Clarifier Sludge (11.5.2.3)

Clarifier Sludges Packaging (11.5.5)

Climate (2.3.1.2)

Closed System Isolation Valves [GDC 57] 
(3.1.50)

COBRA Computer Code (4.4.3.4.1)

COCO Computer Code (15.4.1.1)

Code of Federal Regulations [CFR]

10 CFR 20 (2.1.2.2) (3.1.51.2) (3.1.52.2) 
(9.2.1.3) (11.2.3) (11.2.5) (11.2.5.1) 
(11.3.1) (11.4) (11A) (11B.1) (11B.5) 
(12.0) (12.1.1) (12.1.5) (12.2.4)

10 CFR 20 Appendix B (12.2.1)

10 CFR 20.101 (b) (11.2.1) (12.3.1)

10 CFR 50 (2.3.3.2.5.1) (3.1.51.2) 
(11.2.1) (11.2.5) (11.3.1) (11.4) 
(12.1.1) (13.2)

10 CFR 50 Appendix A (6.2.4.2) 
(7.1.3.1) (7.2 References) (10.4.3.3)

10 CFR 50 Appendix B (1.3.2) 
(Chapter 17)

10 CFR 50 Appendix E (2.3.3.2.1) 
(13.3)

10 CFR 50 Appendix G (3.1.27.2) 
(5.2.3.3.1)

10 CFR 50 Appendix H (3.1.27.2)

10 CFR 50 Appendix I (11.2.2.2) 
(11.2.8) (11.3.8) (11C)

10 CFR 50 Appendix J (6.2.1.4.1) 
(6.2.1.4.2) (6.2.7) (6.2.7.4)
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Code of Federal Regulations [CFR] 
(continued)

10 CFR 50 Appendix K (15.3.1) (15.4.1) 
(15.4.1.1) (15.4.1.2)

10 CFR 50.36 (16.0)

10 CFR 50.46 (6.3.3.1.2) (15.2.2.1) 
(15.3.1) (15.3.1.4) (15.4.1)

10 CFR 50.46 Appendix K (6.3.3.12) 
(15.3.1.2) (15.3.1.4) (15.3.1.7)

10 CFR 50.47 (2.3.3.2.1)

10 CFR 50.55 (13.2)

10 CFR 50.55a (1.3.2) (3.2.2) (5.2) 
(5.2.5.1)

10 CFR 50.55e (12A)

10 CFR 71 (11.5.5)

10 CFR 100 (1.2.9) (2.3.4.1) (3.1.51.2) 
(3.6.1) (3.7.3.2) (6.2.1.3.1) (6.2.2.1) 
(6.2.3.2) (6.3.3.6) (6A.3.2) (9.4.5.3) 
(11.2.1) (11.2.5) (11.3.1) (12.1.1) 
(12.1.2.8) (15.3.5.2) (15.3.6.2) (15.4) 
(15.4.1.3) (15.4.2.1.3) (15.4.1.8.1) 
(15.4.1.8.2) (15.4.1.9.3) (15.4.5.3)

10 CFR 100 Appendix A (2.5.2.6) 
(2.5.3.2) (2.5.3.8) (3.7.4.6)

20 CFR 1910 (3.5.5)

49 CFR 170 through 179 (11.5.5)

COHORT-II Computer Code (12A.3)

Coincident Wind Wave Activity (2.4.3.6)

Cold Leg Break (Figures 15.4-3 
through 15.4-55)

Cold Leg Double-Ended Rupture - Mass and 
Energy Release Rates (6A.1)

Cold Leg and Hot Leg Temperature 
Instrumentation (5.6)

Cold Leg Injection Branch Lines - Isolation 
(6.2.4.2)

Cold Leg Limited Displacement Rupture 
(6.2.1.3.2.2)

Cold Leg Stop Valve (Table 1.3-7) (5.5.7.2)

Cold Shutdown (7.4.1.4)

Cold Water Injection (6.2.2.3.2)

Collar/Saddle Neutron Shield (12A.3)

Combined Reactivity Control Systems 
Capability [GDC 27] (3.1.23)

Combustible Gas Control in Containment 
(6.2.5)

Commercial Telephone System (9.5.2.2.1)

Common Iodine Filter Bank (9.4.8.1)

Common (Shared) Facilities and Components 
(1.2.11)

Communications Systems (9.5.2) (9.5.2.3)

Communications Systems Outside the Station 
(9.5.2.2)

Communications Systems Within the Station 
(9.5.2.1)

COMPARE Computer Code (6.2.1.1.2.2)

Comparison of Final and Preliminary Designs 
(1.3.2)

Comparison Tables (1.3)

Comparisons with Similar Facility Designs 
(1.3.1) (Tables 1.3-1 through 1.3-13)

Complete Loss of Forced Reactor Coolant 
Flow (Table 15.1-1) (15.3) (15.3.4) 
(Table 15.3-3) (Figures 15.3-33 
through 15.3-41)

Component Air (9.3.1.1)

Component Cooling Heat Exchangers 
(Table 1.3-13) (Table 9.2-5)
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Component Cooling Heat Exchanger Service 
Water Monitor (11.4.2.7)

Component Cooling Malfunction Analysis 
(9.2.2.5.4) (Table 9.2-9)

Component Cooling Piping and Valves 
(9.2.2.4)

Component Cooling Pumps (Table 1.3-13) 
(9.2.2.5.1) (Table 9.2-5)

Component Cooling Surge Tank (9.2.2.3.1) 
(Table 9.2-5)

Component Cooling Water Lines (6.2.4.2) 
(6.2.4.3)

Component Cooling Water Monitor (11.4.2.6)

Component Cooling Water Subsystem 
(9.2.2.1.1) (9.2.2.2.1) (9.2.2.3.1) (9.2.2.4.1) 
(Table 9.2-5)

Component Cooling Water System (1.2.10) 
(Table 1.3-13) (6.2.2.2) (9.2.2)

Description (9.2.2.1)

Design Evaluation (9.2.2.5)

Instrumentation Application (9.2.2.8)

Tests and Inspections (9.2.2.7)

Components not Covered by ASME Code 
(3.9.3) (3.9.3.1) (3.9.3.2)

Compressed Air System (1.2.10) (9.3.1) 
(9.3.1.2) (Table 9.3-1)

Design Basis (9.3.1.1)

Design Evaluation (9.3.1.3)

Instrument Application (9.3.1.5)

Starting Systems (8.3.1.1.1)

Tests and Inspections (9.3.1.5)

Compressed Breathable Air Cylinder Storage 
System (6.4.1.1) (6.4.1.2) (6.4.1.3)

Compton Scattering Component (12.1.6.3)

Computer Codes - Accident Analyses 
(Table 15.1-2)

Computer Room - Air Conditioning (9.4.1.1) 
(9.4.1.3)

Computer Systems - Plant Control (7.7.1.10)

Concentration Factors for Effluent 
Radionuclides in Fish (Table 11B-5)

Concentric Ring at Apex of Dome 
(Figure 3.8-5)

Concrete (3.8.1.5.1) (3.8.2.1.2.3) (3.8.2.7.4)

Concrete Compressive Strength (Tables 3.8-1 
through 3.8-6) (10.4.3.2)

Condensate and Feedwater System (10.4.3) 
(see also Auxiliary Feedwater System and 
Feedwater System)

Chemistry Control (10.4.3.2)

Description (10.4.3.2)

Design Basis (10.4.3.3) (Table 10.4-1) 
(Table 10.4-2)

Instrumentation (10.4.3.5)

Tests and Inspection (10.4.3.4)

Condensate Polishing Demineralizer (10.4.8.2)

Condensate Polishing System (10.4.8)

Description (10.4.8) (10.4.8.2)

Design Basis (10.4.8.1)

Instrumentation Application (10.4.8.5)

Safety Evaluation (10.4.8.3)

Testing and Inspection (10.4.8.4)

Condensate Polishing System Resins 
(10.4.8.2) (11.2.2.1)

Condensate Pump (1.2.7)

Condensate Storage Facilities (9.2.4)

Condensate Storage Tank (9.2.4) (10.4.3.1) 
(Table 10.4-2)

Condensate System (10.4.3.2) (Table 10.4-2)
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Condenser (see Main Condenser)

Condenser Air Ejectors (10.4.4.2) (10.4.6.2) 
(10.4.6.3)

Condenser Air Ejector Monitors (10.4.6.2) 
(11.4.2.12)

Condenser Air Ejector Radiation Alarm 
(15.4.3.2.2)

Condenser Air Removal (10.4.4.2)

Condenser Bypass Valves (15.4.3.2.2)

Condenser Dump System Failure (15.4.3)

Condenser Hotwell (10.4.4.2)

Condenser Offgas Radiation Monitor 
(15.4.3.1)

Condenser Tubes (10.4.4.2)

Condensing Film Heat Transfer Coefficient 
(6.2.1.1.1.2)

Condition I Events (4.3.1) (15.1)

Condition II Events (4.3.1) (6.3.3.2) (15.1.6) 
(Table 15.1-6) (15.2) (Table 15.2-1)

Condition III Events (4.3.1) (6.2.2.1) (15.1.6) 
(Table 15.1-6) (15.3) (Table 15.3-3)

Condition IV Events (4.3.1) (6.2.2.1) (15.1.6) 
(Table 15.1-6) (15.4)

Conduit and Wire Schedule (Table 8.2-1)

Conduit and Conduit Support Seismic 
Qualification (3.10.2)

Construction Materials (3.8.1.5)

Construction Materials - Containment (3.8.1.5) 
(3.8.2.7)

Consultants (1.4.4)

Containment

Absolute Pressure Indicators (6.2.6.5)

Containment (continued)

Access Openings (3.8.2.1.4) 
(Table 3.8-7) (Figure 3.8-14)

Air Inleakage (6.2.1.3.1)

Air Partial Pressure (6.2.2.3.2) 
(6.2.2.3.3) (6.2.6.3)

Air Purification and Cleanup Systems 
(6.2.3) (6.2.3.2) (Table 6.2-53)

Design Bases (6.2.3.1)

Design Evaluation (6.2.3.3)

Instrumentation (6.2.3.5)

Materials (6.2.3.6)

Testing (6.2.3.4)

Air Recirculation System (6.2.2.1) 
(9.4.9.1) (9.4.9.2)

Air Temperature Indicators (6.2.6.5)

Annulus (6.2.4.3)

Annulus Hoist (6.2.1.2.13) (9.6.3)

Area Radiation Monitoring (6.2.1.2.11)

Atmosphere Cleanup System (6.1) 
(6.2.4.2) (6.2.5) (6.2.5.2) (6.2.6.3) 
(Figure 6.2-93)

Design Basis (6.2.5.1)

GDC 41 (3.1.37)

Inspection [GDC 42] (3.1.38)

Instrumentation (6.2.5.4)

Testing [GDC 43] (3.1.39)

Tests and Inspection (6.2.5.3)

Atmosphere Pressure Systems - 
Comparison with Other Plants 
(Table 1.3-4)

Backpressure (6.3.3.12) (15.4.1.1)

Backup Purge Blower (6.2.5.1) (6.2.5.2)

Base Mat Seismic Response (3.7.6) (3B)

Combustible Gas Control (6.2.5)

Comparison with Other Plants 
(Table 1.3-3)

Concepts - Comparison (1.3.1.3)
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Containment (continued)

CONTAINMENT SHIELD Computer 
Code (6.4.1.3.1)

Decompression Analysis (6.2.2.3.3) 
(Table 6.2-45)

Depressurization (6.1) (6.2.1.1.1) 
(6.2.2.1) (6.2.2.2) (6.2.2.3) (6.2.2.3.3)

Depressurization Actuation (CDA) 
(Table 1.3-6) (6.2.1.3.1) (6.2.2.2) 
(7.3.1.3.3)

Depressurization Actuation Signal 
(6.2.2.2) (6.2.2.3.3) (6.2.2.5.1) 
(6.2.2.5.2) (6.2.2.5.3)

Depressurization System (6.2.1.1.1.2) 
(6.2.2) (6.2.2.1) (Table 6.2-42)

Design (6.2.2.2)

Design Bases (6.2.2.1)

Design Evaluation (6.2.2.3.1)

Heat Exchangers and Vessels 
(6.2.2.5)

Instrumentation (6.2.2.5)

Tests and Inspections (6.2.2.4) 
(6.2.3.4)

Transient Analyses 
(Figures 6.2-65 and 6.2-66)

Valve Action (6.2.2.2)

Depressurization System Lines - 
Isolation (6.2.4.2)

Depressurization Time (6.2.2.1) 
(6.2.2.3.3)

Design [GDC 16] (3.1.12)

Design Basis [GDC 50] (3.1.43) 
(3.8.2.2)

Design Conditions (Table 6.2-1)

Design Criteria (6.2.1.1) (6.2.1.1.2.1) 
(6.2.1.2.11) (Table 6.2-1)

Design Evaluation (6.2.1.3.1)

Design Pressure (6.2.1.3.1) (6.2.1.1.1) 
(6.2.2.1)

Containment (continued)

Design Temperature (6.2.2.1)

Dew Points (6.2.2.3.2)

Diagonal Reinforcing (Figure 3.8-6)

Direct Leakage Paths (6.2.1.3.1)

Dry Bulb Temperatures (6.2.2.3.2)

Electrical Penetrations Area 
(Figure 3.8-12)

Fire Protection (9.5.1.2.4)

Functional Design (6.2.1)

Gas Monitors (11.4.2.17)

Gas and Particulate Radiation Monitors 
(5.2.4.1) (Figure 5.2-11)

Gratings (6.2.1.3.2.4) (Figure 6.2-24) 
(Figure 6.2-25)

Heat Removal [GDC 38] (3.1.34)

Heat Removal Systems (Table 1.3-3) 
(6.2.2) (6.2.2.1)

Inspection [GDC 39] (3.1.36)

Testing [GDC 40] (3.1.35)

Heat Sinks (Table 6.3-8)

Heat Sinks Mesh Spacing (6.2.1.1.1)

High-Pressure Setpoint (6.2.2.1)

High-Pressure Signal (6.2.2.1)

High-Range Radiation Monitors 
(12.1.4.2) (Table 12.1-4)

Inleakage (6.2.1.3.1) (6.2.4.2) (6.2.6.2) 
(6.2.6.3)

Instrument Air Compressor (Table 9.3-1) 
(6.2.1.2.10)

Instrument Air Receiver (6.2.1.2.10) 
(Table 9.3-1)

Instrument Air Subsystem (9.3.1) 
(9.3.1.2) (Table 9.3-1)

Integrity Instrumentation (6.2.1.5)

Isolation Arrangements (Figure 6.2-83)

Isolation Phase A and Phase B 
(Table 1.3-6) (6.2.4.3) (7.3.1.3.5.2)

Isolation Phase A Signal (6.2.4.2)
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Containment (continued)

Isolation, Primary [GDC 56] (3.1.49) 
(3.1.50)

Isolation Signals (7.3.1.3.5.2)

Isolation System (6.2.4) (6.2.7.3) 
(7.3.1.3.5.1)

Design (6.2.4.2)

Design Bases (6.2.4.1)

Design Evaluation (6.2.4.3)

Testing (6.2.4.4) (Table 6.2-56)

Trip Valves (Figure 6.2-92) (7.3.1.3.5.1) 
(7.3.1.3.5.2) Figures 7.3-11 
through 7.2-12)

Valve Environmental 
Qualifications (3.11.2.4)

Valve Leakage Rates (6.2.1.4.1) 
(6.2.1.4.2) (6.2.1.4.3)

Valves (6.2.4.2) (Table 6.2-39) 
(Tables 6.2-54 through 6.2-56)

Isolation Valves (6.2.4.2) (Table 6.2-39) 
(Tables 6.2-54 through 6.2-56)

Leakage Monitoring Lines Isolation 
(6.2.4.2)

Leakage Monitoring System (6.2.7) 
(6.2.7.2) (Table 6.2-59) 
(Figure 6.2-94)

Design Basis (6.2.7.1)

Design Evaluation (6.2.7.3)

Instrumentation (6.2.7.1) (6.2.7.2) 
(6.2.7.5) (Table 6.2-59)

Tests and Inspections (6.2.7.4)

Leakage Rate (Table 1.3-3) (6.2.6.3) 
(6.2.7.1) (6.2.7.2)

Leakage Rate - DBA (6.2.1.2) 
(15.4.1.8.1)

Leakage Rate Testing Capability 
[GDC 52] (3.1.45)

Leakage Test (6.2.4.1) (6.2.1.4.1)

Containment (continued)

Limits on Operating Conditions 
(Table 6.2-1)

Liner (3.8.2.1.2.2) (3.8.2.1.4) 
(Figures 3.8-7 through 3.8-15) 
(6.2.6.5)

Liner Plate (3.8.2.1.4.1) (3.8.2.1.4.2) 
(Table 3.8-7)

Mat Moment and Shear Diagrams 
(Figure 3.8-16)

Material Properties (Table 6.2-3)

Minimum Credible Pressure (6.2.6.3) 
(Table 6.2-58)

Missiles (3.5.1) (3.5.2) (3.5.3)

Mixing (6.2.2.2) (Figure 6.2-56)

Operating Conditions (Table 6.2-1)

Operating Pressure (3.8.2.2)

Paint (3.8.2.7.6) (Table 3.8-10) 
(Table 3.8-11) (3D) (6.2.2.3.1)

Parameters (1.3.1.3) (1.3.2)

Particulate Monitors (11.4.2.16)

Passive Heat Sink Inventory 
(Table 6.2-4)

Peak Pressure and Temperature 
(6.2.1.3.1.2) (Table 6.2-14)

Penetrations (3.8.2.1.4) (3.8.2.6.2) 
(Table 3.8-8) (6.2.1.4.1) 
(Table 6.2-39) (Tables 6.2-54 
through 6.2-56)

Postaccident Environment (6.3.3.10)

Pressure (6.3.3.1.2) (15.4.1.1)

Boundary - Fracture Prevention 
[GDC 51] (3.1.44)

Criteria (6.2.1.1.1.1)

Indicators (6.2.6.3)

Instrumentation - ESFAS 
(7.3.1.3.2)

Parameters (1.3.1.3) (Table 1.3-3)

Second Peak (6.2.1.3.1)
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Containment (continued)

Pressure (continued)

Transients (6.2.1.3.1) (6.2.1.3.1.1) 
(Table 6.2-11) (Table 6.2-18) 
(Figure 6.2-7) (Figures 6.2-7 
through 6.2-8) (6A)

Protection Against Dynamic Effects 
Associated with LOCA (3.6)

Protective Coatings (3.8.2.7.6) (Table 
3.8-10) (Table 3.8-11) (3D)

Purge - Iodine Activity (6.2.5.2)

Purge - Releases (11.3.5.7)

Quench and Recirculation Spray 
Subsystems (see Containment Heat 
Removal Systems)

Radiation Levels (12A.1)

Radiation Monitoring Return Line 
(6.2.4.2)

Radiation Zones (Figure 12.1-1)

Recirculation Air Cooling Coils - 
Isolation (6.2.4.3)

Recirculation Cooling Fans (8.3.1.1) 
(8.3.1.1.2.3)

Recirculation System - Component 
Malfunctions (6.2.2.3.1)

Recirculation System Coolers (5.2.4.1)

Seismic Analysis (3.8.2.5.1) 
(Figure 3.7-14) (Figure 3.8-18)

Shielding (12.1.2.4)

Structural Acceptance Test (6.2.1.4)

Structures (1.1) (1.2.2) (6.2.1.2) (3.8.2)

Codes and Specifications (3.8.2.3)

Construction (3.8.2.1.2)

Design Basis (3.8.2.2) (6.2.1.2)

Exterior (3.8.2.2.2)

HVAC (9.4.9) (Table 9.4-1) 
(Table 9.4-4)

Interior (3.8.2.2.1)

Containment (continued)

Structures (continued)

Leakage Monitoring System 
(5.2.4.1)

Loading Criteria (3.8.2.5.1) 
(3.8.2.5.2) (3.8.2.5.3) 
(Table 3.8-9) (Figures 3.8-16 
through 3.8-18)

Physical Description (3.8.2.1) 
(Figures 3.8-3 through 3.8-5)

Radiation Zones (Figure 12.1-1) 
(Figure 12.1-2)

Shielding (12.1.2.4) (Table 12.1-2)

Static Analysis (3.8.2.5)

Testing and Surveillance (3.8.2.8)

Subcompartment Analyses (6.2.1.1.2) 
(6.2.1.3.2) (Tables 6.2-5 through 
6.2-10) (Tables 6.2-21 through 
6.2-23) (Figures 6.2-3 through 6.2-5)

Sump (5.2.4.1) (6.2.2.2) (6.2.2.4.2) 
(9.3.3.2) (9.3.3.5)

Activity Concentration (6.2.3.3)

Debris (6.2.2.2)

Level (6.2.2.5.2)

Model (6.2.2.4.3)

pH (LOCA) (6.2.3.3)

Pumps (6.2.1.2.7) (9.3.3.2) 
(9.3.3.5) (Table 9.3-3)

Screens (6.2.2.2) (6.2.2.3.1) 
(Figure 6.2-57)

Water Instrumentation (6.2.2.5.2) 
(9.3.3.5)

Water Temperature 
(Figure 6.2-66)

Water Uniform Mixing (6.2.3.3)

Temperature (15.4.1.1)

Testing and Inspection (6.2.1.4)

Deficiencies (6.2.1.4.5)

GDC 53 (3.1.46)
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Containment (continued)

Testing and Inspection (continued)

Type A Tests (6.2.1.4.2)

Type B Tests (6.2.1.4.3)

Type C Tests (6.2.1.4.4)

Thermal Insulation (6.2.2.3.1)

Transient Analysis (6.2.1.3.1.1) 
(Table 6.2-11) (15.4.1.2)

Vacuum System (6.2.1.3.1) (6.2.6) 
(6.2.6.2) (Table 6.2-57) 
(Figure 6.2-93) (10.4.1.2)

Breaker System (6.2.6.3)

Design Basis (6.2.6.1)

Design Evaluation (6.2.6.3)

Instrumentation (6.2.6.5)

Pumps (6.2.5.2) (6.2.6) (6.2.6.2) 
(6.2.6.5)

Pump Suction Lines (6.2.4.2)

Testing (6.2.6.4)

Variable Leak Rate (15.4.1.8.3)

Ventilation (9.4.9.1) (12.2.2.2)

Volume (6.2.3.3)

Wall Heat Transfer (15.4.1.1)

Contaminated Drains Collection Tanks - 
Design Data (Table 11.2-1)

Contaminated Drains Transfer Pumps - Design 
Data (Table 11.2-1)

Contractors (1.3.2)

Control Bank Reactivity Worth (15.2.3.2)

Control Bank Rod Insertion Monitoring 
(7.7.1.3.3)

Control Bank Withdrawal (Figure 4.3-37)

Control Rods (4.1)

Control Rod Control System (see Rod Control 
System, Plant Control Systems (5.6) (7.7))

Control Rod Drive Mechanism (CRDM) 
(4.2.3.1.4) (4.2.3.2.2) (4.2.3.3.1) (4.2.3.3.2) 
(4.2.3.4.2) (Figures 4.2-24 through 4.2-27) 
(5.2.3.1.1)

Cooling System (6.2.2.1) (9.4.9.1)

Housing - Rupture (15.4.6) (see also 
RCCA Ejection)

Latch Clearance Thermal Effect 
(Figure 4.2-27)

Missile Characteristics (Table 3.5-1)

Control Rod Insertion Allowance (4.3.2.4.5)

Control Rod Patterns and Reactivity Worth 
(4.3.2.6)

Control Rod Worth (4.3.2.6) (4.4.3.2) 
(Table 14A-1)

Control Room (Figure 6.4-1) (7.7.1.12.1) 
(7.7.1.12.2)

Air Conditioning (9.4.1.3)

Availability (7.7.1.12.2) (7.7.1.13)

[GDC 19] (3.1.15)

Display (15.2.4.1)

Doses Following LOCA (6.4.1.3.1)

Filtration Systems (6.4.1.2) (6.4.1.3)

Fire Protection (6.4.1.1) (6.4.1.3.2) 
(7.7.1.13)

Habitability (6.4) (Table 6.4-1)

Air Supply (6.4.1.1) (6.4.1.2)

Design (6.4.1)

Design Bases (6.4.1.1)

Design Evaluation (6.4.1.3)

Following Steam Line Break 
(6.4.1.1)

Instrumentation Requirements 
(6.4.1.5)

Radiological Protection (6.4.1.3.1)

Tests and Inspections (6.4.1.4)

Toxic Chemical Protection 
(6.4.1.3.3)
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Control Room (continued)

Indicators During Normal Operation 
(Table 7.5-3)

Isolation (6.4.1.1) (6.4.1.3.1)

Operator (13.1.1.2)

Control Stations (7.7.1.12) (see also Control 
Room (Figure 6.4-1) (7.7.1.12.1) 
(7.7.1.12.2))

Control System Optimization (15.1.1)

Control Systems (Table 1.3-1)

Coolant Storage Reserves - RWST (6.3.3.3)

Coolant System Depressurization (15.3.1.3)

Coolant Temperature Sensor Arrangement 
(7.2.1.3)

Cooling Tower (10.4.7.2)

Cooling Tower Makeup Water Flow (10.4.7.2)

Cooling Water Canals and Reservoirs (2.4.8)

Cooling Water System [GDC 44] (3.1.40)

Cooling Water System Inspection [GDC 45] 
(3.1.41)

Cooling Water System Testing [GDC 46] 
(3.1.42)

Cooling Water Supply (1.2.12)

Coordinator - Training and Safety (13.1.1.2)

Core (1.2.3) (4.1) (Table 4.1-1) (4.4) (see also 
Reactor Nuclear Design)

Activities (11.1.1.1) (Table 11.1-1) 
(15.1.7.1) (Table 15.1-5)

Analysis Techniques (4.4.3.4.1)

Components (3.9.1.2.9)

Design - Analytic Techniques 
(Table 4.1-2)

First Cycle Description (1.2.3) 
(Table 4.3-1)

Hydraulics (4.4.3.1)

Core (continued)

Hydraulic Loads (4.4.2.7.2) (4.4.2.10.7)

Instrumentation (4.4.5)

Integrity Analysis (3.9.3.1.1)

Loading Errors (15.3.3.1) (15.3.3.2) 
(15.3.3.3) (Figures 15.3-30 
through 15.3-32) (Figure 15.3-34)

Loading Procedures (14.1.2.1) (14.1.2.2)

Meltdown (15.4.1.3)

Performance (1.2.3)

Physics Testing (4.3.2.2.9)

Sensible Heat (6.2.1.1.1.2)

Shutdown Margin (15.2.1.1) (15.2.4.2) 
(15.2.4.3) (15.2.6.3) (15.2.13) 
(Table 15.2-1)

Stability (4.3.1.6) (4.3.2.8) (Table 4.3-4) 
(Figure 4.3-38)

Temperature Distribution (17 x 17) 
(Table 15.1-6)

Transient Analysis (4.4.3.4.1) (4.4.3.6) 
(4.4.3.7)

Water Level (6.3.2.1.1)

Core Component Design Loading Conditions 
(Table 4.1-3)

Core Coolant Flow Blockage (4.4.3.10)

Core Coolant Flow Design Basis (4.4.1.3)

Core Coolant Flow Distribution (4.4.2.6) 
(4.4.2.10.6)

Core Coolant Product Inventory - DBA 
(15.4.1.3)

Core Cooling Instrumentation (7.3.1.3) 
(7.3.2.1) (7.3.2.9) (Table 7.5-1) 
(Table 7.5-2)

Core Inlet Flow Distributions (4.4.3.1.2)

Core Inlet Temperature (15.2.2.3)

Core Mid-Plane Flooding (15.4.1.4)
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Core Mixture Height (15.3.1.3)

Core Power Distribution (15.4.2.1.1)

Core Power Rating (15.1.2.1) (15.3.1.2)

Core Power and Reactor Coolant System 
Transient (MSLB) (15.4.2.1.1)

Core Power Transient (15.4.1.1)

Core Pressure (15.4.1.1)

Core Pressure Drop (4.4.2.7.1) (4.4.2.10.2) 
(4.4.3.1.1) (15.4.1.1)

Core and Pressure Vessel Drop (4.4.2.8.2)

Core Stored Energy Sensitivities (6.2.1.1.1.2) 
(Table 6.2-4)

Core Support Assembly (4.1) (4.2.2.2) 
(Figure 4.2-13) (Figure 4.2-14)

Core Temperature Allowance (15.1.2.2)

Core Temperature Distribution (Table 11.1-2) 
(Table 15.1-5)

Core Thermal-Hydraulic Design (4.1) (4.4) 
(4.4.2.10.8)

Description (4.4.2)

Design Basis (4.4.1)

Evaluation (4.4.3)

Testing and Verification (4.4.4)

Core Thermal Overpower Trips (7.2.1.1.2)

Core Thermal Power Guaranteed 
(Table 15.1-1)

Corrosion Inhibition - NSSS (1.2.3)

Corrosion Product Activity (Table 12.1-3)

Corrosion Products (6.2.3.6)

Corrosion Products Deposition (6.2.2.3.1)

Corrosion Protection for Underground Piping 
(3.11.3)

Corten and Sailors Correlation (Figure 5.2-10)

Counterfort - Spent Fuel Pool (9A.5)

Criteria for Protection Against Dynamic 
Effects Associated With a LOCA (3.6)

Criteria for Seismic Instrumentation Program 
(3.7.4)

Critical Boron Concentration (Table 4.3-9) 
(15.4.6.1.2)

Critical Heat Flux Calculation (15.1.3)

Critical Heat Flux Ratio (4.4.2.3)

Criticality of Fuel Assemblies (4.3.2.7)

Criticality in Fuel Storage and Handling 
[GDC 62] (3.1.53)

Critical Pathways - Human Exposure (11.6.2) 
(11B)

CUPAT Computer Code (3C.5.1.6)

CVNA-127, 1962 (4.4 References)

CVNA-142, 1962 (4.4 References)

Cycles (see Reload Cycles)

Cyclic Triaxial Tests on Soil Samples from the 
Service Reservoir (, Attachment 2 Cyclic 
Triaxial Tests on Soil Samples From the 
Service Water Reservoir North Anna Power 
Station)

CYGRO-2 Computer Code (4.2 References)

— D —
Dairies (Figure 2.1-13)

Dam (Figure 2.4-2) (Figure 2.4-3) (3.8.3) 
(Figures 3.8-18 through 3.8-30)

Construction (3.8.3.3)

Description (3.8.3.1)

Design Basis (3.8.3.2)
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Dam (continued)

Failures (2.4.4)

Instrumentation (3.8.3.5) (Table 3.8-12) 
(Figure 3.8-23)

Quality Control (3.8.3.4)

Damping - Percent (1.2.2)

Dashpot Entry (15.1.5)

DBA (15.4.1.1) (15.4.1.8) (see also 
Design-Basis Accident)

Containment Data (Table 15.4-2)

Initial Core Conditions (Table 15.4-1)

Results (Table 15.4-4)

Time Sequence of Events (Table 15.4-3)

DC Power System (see Direct Current Power 
System)

Deadband Allowance (15.1.2.2)

Dead Weight Pressure Calibrator - Isolation 
(6.2.4.2)

De-borating Demineralizers (9.3.4.2.2) 
(9.3.4.2.4.13) (Table 9.3-5)

Decay Heat (15.1.8) (15.1.8.4) (Figure 15.1-2)

Decay Heat Boiloff (6.2.1.1.1.2)

Decay Heat Generation Curve (6.2.1.1.1.2) 
(Figure 6.2-1)

Decay Heat Release Line Break (10.3.3.1) 
(15.2.13.3) (Table 15.2-1)

Decay Heat Release Line Isolation (6.2.4.2)

Decay Heat Release Valve (10.3.2) (10.3.4)

Decay of U-238 Capture Products (15.1.8.2)

Decontamination Area (11.5.3)

Decontamination Building (3.8.1.1.6)

Decontamination Building HVAC (9.4.3) 
(Table 9.4-1)

Decontamination Building - Radiation Zones 
(Figure 12.1-4)

Decontamination Building Sump Pump 
(Table 9.3-3)

Decontamination Facility (9.5.9) (Table 9.5-5)

Decontamination Factor (Table 1.3-2)

DEHLG (6.2)

Delayed Departure from Nucleate Boiling 
(DDNB) Testing (1.5.2.2) (Table 1.5-1) 
(Table 1.5-2)

Delayed Neutron Fraction (15.4.6.2.2.4)

Delta Ferrite Control (5.2.3.1.11) (5.2.3.1.12)

Demineralizers (10.4.8.2) (11)

Demineralizer Resin Activities (11.1.1.7) 
(Table 11.1-13)

Demisters (6.2.3.2)

Departure from Nucleate Boiling (1.5.1.6) 
(4.4.1.1) (4.4.2.3.2) (15.4.1) (see also DNB 
Design Basis (4.4.1.1))

Deposition Velocity (6.2.3.1) (6.2.3.3)

DEPSG (6.2) (6.3)

DER Initial Conditions (6.2.1.3.1)

Design-Basis Accident (15.4.1.8)

Design-Basis Earthquake (2.5.2.6) 
(Table 2.4-7) (5.2.1.1) (15)

Design-Basis Loading (3.7.3.2.3.2) (3.7.3.3) 
(5.2.1.2) (6.3.1.5)

Design Comparisons with Other Plants (1.3.1)

Design Comparisons - Final vs. Preliminary 
(1.3.2)

Design Criteria (3)
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Design Criteria for ASME Class 2 and 3 
Components (3.9.2) (Tables 3.9-1 
through 3.9-3)

Dewatering Pump - Design Data 
(Table 11.5-1)

Dew Point Sensors (6.2.7.2) (6.2.7.4)

Dew Point Temperatures (6.2.2.3.3)

Dew Point Transmitters (6.2.7.2)

Diesel Generators (see Emergency Diesel 
Generators)

Diesel Startup (15.3.1.2)

Differential Movement - Components, 
Supporting Structures (6.2.2.2)

Differential Pressure Signals (15.4.2.1.1)

Diffusion Coefficient (11.1.1) (15.1.7.2)

Diffusion Estimates - Meteorology (2.3.5) 
(Figure 2.3-28)

Digital Logic System - RTS (7.2.1.7)

Dikes (see Service Water Reservoir (1.3.2) 
(3.8.4) (3.8.4.1) (9.2.1.2.2) (9.2.1.2.3), 
Dikes)

Dilution (9.3.4.2.2.4)

Dilution Factors - Gaseous Waste (11.3.7)

Dilution Factors - Hypothetical Accident 
(Table 2.3-27) (Figure 2.3-29)

Dilution Factors - Liquid Waste (11.2.7)

Dimethyl Polysilaxane Silicone (6.2.2.3.1)

Direct Current Power System (8.1.2) (8.3.2)

Switchboard (8.3.2.2.4)

System Analysis (8.3.2.2)

System General Design Criteria 
(8.3.2.2.1)

System IEEE Standards (8.3.2.2.3)

System Safety Guides (8.3.2.2.2)

Direct Radiation (15.4.1.8) (15.4.1.8.2) 
(15.4.1.9.3) (Table 15.4-6)

Discharge Coefficient (15.4.1.1)

Distillate Accumulators (Table 9.3-7)

Distillate Test Tanks (11.2.3)

Dittus-Boelter Correlation (4.4.2.8.1) 
(15.4.6.1.2)

DNA-286 OT, 1972 (12A References)

DNB to Margin (15.2.1.2) (15.2.2.2) 
(15.2.6.3.1)

DNB Data (17 x 17) - Comparison (4.4.2.3.1) 
(Figure 4.4-5)

DNB Design Basis (4.4.1.1)

DNB Ratio (1.3.2) (4.4.2.3) (4.4.2.10.5) 
(7.2.1) (7.2.2.1.2) (15.1.2.2) (15.1.9.3) 
(15.1.9.4) (15.2.1.3) (15.2.2.1) (15.2.2.2) 
(15.2.3.2) (15.2.3.3) (15.2.5.2) (15.2.6.3.2) 
(15.2.6.4) (15.2.7.2) (15.2.9.3) (15.2.10.1) 
(15.2.10.2) (15.2.10.3) (15.2.11.2) 
(15.2.12.2) (15.2.13.3) (15.2.14.3) 
(15.3.2.3) (15.3.4.2) (15.3.7.2)

DNB “R” Grid Data (Figures 4.4-4 
through 4.4-6)

DNB Spike Testing (Figure 4.4-8 
through 4.4-10)

DNB Technology (4.4.2.3.1)

DNB Testing (1.5.1.5) (Figure 1.5-2) (4.4.3.8)

Domestic Water System (1.2.10) (9.2.3.1) 
(Table 9.2-10)

Air Compressor (Table 9.2-10)

Booster Pump (Table 9.2-10)

Hydropneumatic Tank (Table 9.2-10)

Well Pumps (Table 9.2-10)

Doppler Coefficient (15.2.1.1) (15.2.5.2) 
(15.2.6.3.1) (15.2.12.2) (15.4.6.2.2.3)
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Doppler Defects 4.3.3.1

Doppler Effect (4.3.2.4.1) (Table 4.3-6) 
(Figure 4.3-29)

Doppler Fuel Temperature Calculations 
(4.3.3.1)

Doppler Power Coefficient (Figure 4.3-28) 
(Figure 4.3-39) (15.1.6) (15.2.2.2) 
(15.2.7.1)

Doppler Reactivity Defect (15.4.6.1.2)

Doppler Temperature Coefficient (4.3.2.3.1) 
(Figure 4.3-27)

Doppler Weighting Factor (15.4.6.1.2)

DOSCAL - Computer Code (11.2.8) 
(11B.4.1.1) (11B.7.1)

Dose Exposure - North Anna Reservoir 
(Table 11.2-21)

Dose Exposure - Waste Heat Facility 
(Table 11.2-22)

Dose Rate Calculations (Table 12.1-5) (12.1.6) 
(12.1.6.1) (12.1.6.2) (12.1.7.1)

Dose Rates - Neutron (Table 12A-1) 
(Table 12A-2)

Dose Totals and Comparison With Federal 
Regulations and Natural Background 
(11B.5) (Table 11B-8)

Doses (see Internal Exposure, Maximum 
Individual Exposure, Population Exposure - 
Radiation (11B.2.2) (Table 11B-8), 
Radiation Exposure, Thyroid Dose, Whole 
Body Dose)

Computational Methods (11B.6) (11B.7)

From Cask Drop (15A.3.1) (15A.3.2)

From Gaseous Effluents (11.3.8) (11C.3) 
(11B.6) (Table 11C-6) (Table 11C-7)

From Liquid Effluents (11.2.8) (11C.2) 
(11B.7)

Doses (continued)

From Stored Waste (12.1.7.3)

Inhalation (12.2.6)

Inside Containment (12A.1) (12A.3)

Dosimetry - Personnel (12.3.3)

Double-Ended Break (15.1.8.4)

Double-Ended Cold Leg Guillotine Break 
(DECLG) (15.4.1.1) (Figures 15.4-1 
through 15.4-55) (see also DBA)

Double-Ended Rupture (HLDER) (6.2.2.3.2)

DP-1064, 1967 (4.3 References)

D/Q (11C.4.3) (Table 11C-13) (Table 11C-14)

Drop Diameters (6.2.3.1) (6.2.3.3) 
(Figure 6.2-54) (Figure 6.2-55)

Dropped Rod Cluster Control Assembly 
(Figure 15.2-18)

Dropped Rod Cluster Control Assembly 
Reactivity Worth (15.2.3.2)

Dry Bulb Temperatures (6.2.2.3.3)

Dual Controller (15.2.3.2)

Dump Steam Condenser (15.4.3.2.2)

Dusinberre Numerical Method (6.2.1.1.1.2)

Dynamic Effects Associated with LOCA (3.6) 
(Figures 3.6-1 through 3.6-14)

Acceptance Criteria (3.6.1)

Protection Approaches (3.6.2)

Dynamic System Analysis and Testing (3.9.1)

— E —
Earthquake (1.2.2)

ECCS (6.1) (6.3) (Table 6.3-1)

Accumulators (6.3.2.1.1)
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ECCS (continued)

Active Failure Criteria (6A.2) 
(Table 6A-1)

Actuation Set Points (6.3.2.1.1)

Boron Concentration (6.3.3.4)

Boron Injection Tank (6.3.2.1.2)

Centrifugal Charging Pumps 
(6.3.2.1.3.2) (9.3.4.1.6)

Changeover Sequence (6.3.2.2.2)

Check Valves (6.3.2.1.4.2) (6.3.2.1.4.5)

Code Requirements (Table 6.3-2)

Component Description (6.3.2.1)

Component Environmental Testing 
(6.3.2)

Component Operating Status (6.3.3.1.5) 
(Table 6.3-6)

Component Maintenance (6.3.2.2.5)

Component Periodic Testing (6.3.4.5)

Component Parameters (Table 6.3-1)

Core Cooling Capability (6.3.1.1) 
(6.3.3.1)

Design Bases (6.3.1)

Coolant Storage Reserves (6.3.3.3)

Diaphragm Valves (6.3.2.1.4.4)

Evaluation Model, February 1978 
(15.4.1)

External Recirculation Loop (6.3.3.6)

Flow Instrumentation (6.3.5.3)

GDC 35 (3.1.35)

Injection Mode (6.3.2.2) (6.3.2.2.1)

Inspection [GDC 36] (3.1.33)

Instrumentation Application (6.3.5)

Leakage (Table 6.3-2)

Level Indication (6.3.5.4)

Logic/Automatic Switchover from 
Injection Phase to Recirculation 
Phase (7.3.2.10) (Figure 7.3-14)

Loss of Offsite Power (6.3.1.4) (6.3.3.9)

ECCS (continued)

Loss of Primary Coolant (6.3.2.2.1)

Low-Head Safety Injection 
(Figure 6.3-14)

Manual Check Valves (6.3.2.1.4)

Manual Gate Valves (6.3.2.1.4.2)

Manual Globe Valves (6.3.2.1.4.2)

Materials (6.3.2) (Table 6.3-3)

Minimum Containment Pressure 
Analysis (6.3.3.12)

Minimum Flow Bypass Line 
(6.3.2.1.3.1)

Mode Switchover (6.3.2.2.2)

Motor-Operated Valves (6.3.2.1.4.1) 
(6.3.2.1.4.7)

NPSHA Analysis (6.3.2.2.6)

Passive Failure Criteria (6A.3) 
(Table 6A-2)

Performance Evaluation (6.3.3)

Performance - Large Pipe Break 
Analysis (6.3.3.1.1)

Performance - Small Pipe Break 
Analysis (6.3.3.1.2)

Periodic Component Testing (6.3.4.5)

Piping (6.3.2.1.5)

Piping Failures (6.3.3.5)

Pump Net Positive Suction Head 
(6.3.2.2.6)

Pumps (6.3.2.1.3) (Figure 6.3-4)

Postaccident Environment (6.3.3.10)

Preoperational System Tests (6.3.4.2)

Pressure Indication (6.3.5.1.2)

Recirculation Mode (6.3.2.2)

Recirculation Mode After LOCA 
(6.3.2.2.3) (6.3.3.1.3)

Redundancy of Flow Paths and 
Components (6A.3.1)

Relief Valves (6.3.2.1.4.6) (Table 6.3-4)
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ECCS (continued)

Sequence of Events Following 
Postulated Accidents (Figure 6.3-6)

Seismic Requirements (6.3.1.5)

Shared Components/Functions (6.3.3.7) 
(Table 6.3-3)

Shutdown Capability (6.3.1.2)

Single Failure Capability (6.3.1.3) 
(6.3.2.1.4.7) (6A) (Table 6A-1) 
(Table 6A-2)

Startup Tests (6.3.4.3)

Steam Line Failure (6.3.3.8)

Stress Summary (6A)

System Operation (6.3.2.2) 
(Figure 6.3-6)

System Response (6.3.3.2)

Temperature Indication (6.3.5.1)

Tests and Inspections (3.1.33) (6.3.4)

Valve Leakage (6.3.2.1.4)

Valve Position Indication (6.3.5.5)

Valve Single-Failure Analysis 
(6.3.2.1.4.7)

Valves (6.3.2.1.4) (Table 6.3-1)

Vortexing (3A) (6.3.4.2) (Figure 6.3-18)

Effective Delayed Neutron Fraction 
(15.4.6.1.2)

Effective Multiplication Factor (15.2.1.2)

Effluents - Environmental Acceptance (2.4.12)

Effluent Monitors - High Range (12.2.4)

Ejected Rod Worths (15.4.6.2.2.1)

Elastic Stress Limits (6.2.4.1)

Electrical and Controls - Environmental 
Capability (3C.2.6)

Electrical Heat Tracing (9.3.4.2.4.23)

Electrical One-Line Diagrams (Figure 8.2-1)

Electrical Penetrations (Figure 3.8-13)

Electrical Supervisor (13.1.1.2)

Electrical Systems - Comparison 
(Table 1.3-11)

Electric Equipment - Seismic Qualifications 
(3.10.2) (Table 3.10-1)

Electric Power System (1.2.8) (8)

Electric Power Systems [GDC 17] (3.1.13)

Electric Power System Inspection and Testing 
[GDC 18] (3.1.14)

Elemental Iodine Removal (6.2.3.1)

Emergency Buses (6.2.5.4) (8.3.1.1.1)

Emergency Buses - 4.16 kV Tie (Table 1.3-11)

Emergency Control Room Intakes (6.4.1.1)

Emergency Core Cooling System (Table 1.3-1) 
(6.3) (15.3.1.4) (see also ECCS (6.1) (6.3) 
(Table 6.3-1))

Emergency Diesel Generators (Table 1.3-7) 
(6.2.1.1.1) (6.2.2.2) (8.1.2) (8.3.1.1.1) 
(8.3.1.1.2.1) (15.2.9.1)

Cooling Water System (9.5.5) 
(Figure 9.5-5) (Figure 9.5-6)

Exhaust System (9.5.8) (Figure 9.5-9)

Failure (6.2.2.3.3)

Feeder Breaker Trip (8.3.1.1.1)

Fuel Oil (9.5.4.2)

Fuel Oil System (9.5.4)

Loading Schedules (Table 8.3-6) 
(Table 8.3-7)

Lubrication Systems (9.5.7) 
(Figure 9.5-8)

Parameters (Table 1.3-11)

Starting System (9.5.6)

Ventilation and Combustion Air Intake 
(9.5.8) (Figure 9.5-9)
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Emergency Diesel Generator Fuel Oil Storage 
and Transfer System (9.5.4)

Design Evaluation (9.5.4.3)

Pumps (9.5.4.2)

Tanks (9.5.4.3) (Table 9.5-3) 
(Figure 9.5-4)

Tanks Buoyancy Analysis (Table 9.5-4) 
(9.5.4.3)

Emergency Feedwater Flow (15.3.1.1)

Emergency Filtered Air Supply (6.4.1.1)

Emergency Instructions - Tube Rupture 
Accident (15.4.3.2.1)

Emergency Notification System (9.5.2.2.4)

Emergency Planning (13.3)

Emergency Power (1.2.8) (8.3.1.1)

Emergency Power Sources (8.1.2) (15.2.9.1)

Emergency Response Facility - NUREG-0696 
(2.3.3.2.5.1)

Emergency Safety Injection (1.2.3)

Emergency Switchgear (8.3.1.1.1)

Empirical Friction Factor Correlations 
(4.4.3.1.3)

ENDF/B Library (4.3.3.2)

Engineered Safeguards Design Rating 
(15.2.7.1) (15.2.8.2) (15.4.2.2.2)

Engineered Safety Features (see ESF)

Engineering Properties of Subsurface 
Materials (2.5.4.3) (Appendix 2C) 
(Table 2.5-3)

Engineering Supervisors - Design Control, 
Performance and Testing, Safety 
Engineering (13.1.1.2)

Enrichment Error (15.3.3.1) (15.3.3.2) 
(15.3.3.3) (Figure 15.3-33)

Enthalpy Distribution (Figures 4.4-12 
through 4.4-14)

Environmental Capability - Electrical and 
Controls (3C.2.6)

Environmental Design of Mechanical and 
Electrical Equipment (3.11)

Environmental and Missile Design Bases 
(GDC 4) (3.1.4)

Environmental Design of Mechanical and 
Electrical Equipment (3.11) (App. 3F)

Environmental and Missile Design Bases 
[GDC 4] (3.1.4)

Environmental Qualification of Class 1E 
Electrical Equipment (3.11.2.9) (App. 3F)

Environmental Radiological Monitoring 
Program - Analytical Sensitivity 
(Table 11.6-1)

Environmental Sampling (11.6.5) (11.6.6) 
(Figure 11.6-1)

Environmental Technical Specifications (16)

EPRI-NP-152, 1977 (12A References)

Equipment Important to Safety (3C.4)

Equipment Important to Safety - Outside 
Containment (Table 3C-3)

Equipment Qualifications (6.2.1.3.1)

Equipment Qualification - ESFAS (7.2.1.2)

Equipment Qualification - RTS (7.2.2.2.1)

Equipment Required to Operate (Post DBA) 
(3.11.1) (3.11.1.1) (3.11.2) (Tables 3.11-1 
through 3.11-3) (3F)

ESF (Engineered Safety Features) (1.2.9) (6) 
(6.1)

ESF - Actuated Devices (Figures 7.3-5 
through 7.3-8)
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ESF Actuation Devices (7.3.1.3.5) 
(7.3.2.1.5.8)

ESF Actuation Signals (Table 1.3-6)

ESF Actuation System (5.6) (6.2.2.1) (7.1.2) 
(7.1.3.3) (7.3) (7.3.1.1.2) (7.3.2.9)

Accuracies (7.3.1.2)

Analysis (7.3.2)

Analog Circuitry (7.3.1.3.1) (7.3.2.1.5.6)

Codes and Standards (7.1.3.3.3) 
(7.3.1.2) (7.3.2.1) (7.3.2.2) (7.3.2.3) 
(7.3.2.4) (7.3.2.5) (7.3.2.6) (7.3.2.7) 
(7.3.2.8)

Comparison with Other Facilities 
(Table 1.3-6)

Functional Design and Performance 
Requirements (7.3.1.1) (7.1.3.3.1)

Initiation Circuitry (7.3.2.1.5.5)

Interlocks (Table 7.3-1)

LOCA Protection (7.3.2.9.1)

Logic System (7.3.2.1.5.7) 
(Figure 7.3-5)

Response Times (7.3.1.2)

Safety Injection (7.3.1.3.3)

Signal Computation (7.3.1.1.1)

Signal Reset (7.3.1.3.5)

Single-Failure Criterion (7.3.2.1.1)

Steam-Line Break Protection (7.3.2.9.2)

Testing (7.3.2.1.5)

ESF Area HVAC (9.4.6) (Table 9.4-1)

ESF Reset (7.3.1.3.5)

ESF Systems (Table 1.3-1) (6.1) (Figure 6.1-1)

Blocking Logic (7.3.2.1.5.9) 
(Figure 7.3-10)

Comparison (1.3.1.2)

Comparison with Other Plants 
(Table 1.3-2)

Design Rating (Table 15.1-1)

ESF Systems (continued)

Device Locations (Table 3.11-2)

Environmental Qualification 
(Table 3.11-4

Instrumentation Operating Conditions 
(Table 7.3-1)

Minimum (6.2.2.3.3)

Signal Interfaces (Figure 7.2-3)

Signal Paths (Figure 7.3-4)

EURAEC-1095, 1964 (4.4 References)

Evaporator (see Waste Disposal Evaporator)

Evaporator Bottoms (11.5.2.2)

Evaporator Bottoms Cooler Circulating Pump 
(Table 9.3-7)

Evaporator Bottoms Packaging (11.5.5)

Evaporator Bottoms Tank (Table 9.3-7)

Evaporator Bottoms Tank Circulating Pump 
(Table 9.3-7)

Evaporator Bottoms Tank - Parameters 
(Table 1.3-13)

EVNA-77, 1961 (4.4 References)

Excavation (3.8.2.1.2.1)

Excessive Heat Removal Due to Feedwater 
System Malfunctions (15.2.10) 
(Table 15.2-1)

Excessive Load Increase (15.2.11) 
(Figures 15.2-47) (Figure 15.2-49)

Excessive Load Increase Accident (15.2.10.3)

Excessive Load Increase Incident (15.2.10.2)

Excess Letdown Heat Exchanger (9.3.4.2.4.5) 
(Table 9.3-5)

Exclusion Area Boundary (2.1.2) (15.4.1.3)

Dose (DBA) (15.4.1.8.3)

HQ (15.4.3.4)
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Exclusion Area Boundary (continued)

W/Q (15.3.6.2)

X/Q (15.3.5.2) (15.4.2.1.3)

Exclusion Area Control (2.1.2.1)

Exfiltration Leak Rate - Control Room 
(6.4.1.2) (6.4.1.3)

Exposure Estimates - Shielding (12.1.7)

Exposure from Gaseous Effluents (11B.3.2) 
(11.3.8)

External Exposure from Sunbathing 
(11B.4.1.4)

External Exposure from Swimming or Boating 
(11B.4.1.3) (Table 11B-7)

Extractive Activities (2.2.1.2)

Extreme Winds (2.3.1.3.1) (Table 2.3-1)

— F —
FACTRAN (15.1.9.1) (15.2.5.2.1) (15.3.4.2.1) 

(15.4.4.2) (15.4.6.1.2)

False Electrical Actuating Signal (15.2.14.1)

Farms and Farm Products (Table 2.1-3) 
(Figure 2.1-12)

Fast Neutron Flux Measurement (5.4.3.6.1) 
(5.4.3.6.2)

Fault Offsets (2.5.3.2)

Faulting - Active (2.5.3.3) (2.5.3.4) (2.5.3.5)

Faulting - Investigations (2.5.3.6) (2.5.3.7)

Faulting - Surface (2.4.3)

Fauske’s Experimental Data (6.2.1.1.2.2) 
(6.2.4.3)

Federal Radiation Council Dose Conversion 
Parameters (11B.3.3.2)

Feedline Rupture (15.4.2.2.2)

Feedwater Control and Isolation (Figure 7.7-8)

Feedwater Control Valves (15.2.10.1) 
(15.2.10.2)

Feedwater Heaters (10.4.3.2) (15.2.10.1)

Feedwater Heater Bypass Valve (15.2.10.1) 
(15.2.10.2) (15.2.10.3)

Feedwater Heater Drain Pump (10.4.3.2)

Feedwater Isolation Valves (15.2.10.1)

Feedwater Line Break (3C.5.2) (Table 3C-7) 
(10.4.3.3) (15.4)

Feedwater Pump Breakers (15.2.4.3)

Feedwater Pumps (7.3.1.3.5.3) (Figure 7.3-1) 
(10.4.3.1) (15.2.10.1)

Feedwater Rupture Analysis Conclusions 
(3C.5.2.8)

Feedwater System (7.3.1.3.5.3) (Table 10.4-2) 
(10.4 Ref. Dwgs., No. 7) (see also Auxiliary 
Feedwater System, Condensate and 
Feedwater System)

Few-Group Diffusion Calculations (4.3.3.2) 
(4.3.3.3)

FIDOS Computer Code (11C.1) (11C.3)

Field-Run Color-Coded Cable (Table 8.3-8)

Fill Area (11.5.3)

Film Boiling (15.4.1.1)

Film Boiling Coefficient (15.4.2.2) 
(15.4.6.1.2)

Film Boiling Heat Transfer Coefficient 
(15.4.4.2)

Film Boiling Heat Transfer Correlations 
(15.1.9.1)

Filter Shields (Table 6.2-51)
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Filter System (9.4.9.1)

Fires (9.5.1.4)

Fire Protection [GDC 3] (3.1.3)

Fire Protection - Control Room (7.7.1.13) 
(9.5.1.3)

Fire Protection Systems (1.2.10) (9.5.1) 
(9.5.1.2) (Table 9.5-1) (Figure 9.5-2)

Carbon Dioxide (9.5.1.2.2.1) (9.5.1.3) 
(9.5.8.3)

Chemical (9.5.1.2.2)

Design Basis (9.5.1.1)

Design Evaluation (9.5.1.3)

Halon 1301 (9.5.1.2.2.2) (9.5.1.3) 
(Figure 9.5-2)

Miscellaneous (9.5.1.2.4)

Smoke and Temperature Detection 
(9.5.1.2.3) (9.5.1.3)

Tests and Inspections (9.5.1.5)

Water Systems (9.5.1.2.1) (9.5.1.3)

Fire Pumps (9.5.1.2.1) (9.5.1.3) (Table 9.5-1)

Fire Stops and Seals - Cable and Cable Trays 
(8.3.1.1.2.6)

Fission Products Activities (6.2.3.3) (11.1.1)

Fission Product Decay (15.1.8.1)

Fission Product Decay Energy (15.1.8.1)

Fission Product Decay Heat (6.2.1.1.1.2) 
(Figure 6.2-1)

Fission Product Inventories-Accident Analysis 
(15.1.7)

FIXFM Computer Code (3.7.2.7.2) 
(3.7.2.7.2.2)

FLASH-4 (15.3.1.2)

Flash Evaporator (9.2.3.2) (10.4.7.2)

Flash Tank (10.4.6.2)

Flatbed Filter (Table 1.5-1) (11)

FLECHT Program (6.2.4.2)

Floods (2.4.2) (2.4.3) (2.4.4) (2.4.5) (2.4.6) 
(2.4.7) (Table 2.4-5) (2A)

Flood Analysis - Revised (2A)

Flood Design Considerations (2.4.2.2) (2A.3) 
(3.4)

Flood History (2.4.2.1) (Table 2.4-4) (2A.2.3) 
(2A.2.8)

Flooding Level (6.2.2.3.1) (9.3.3.2)

Flooding - Rupture of Condenser Expansion 
Joint (10.4.2.3) (Figure 10.4-2)

Flood Protection Requirements (2.4.10)

Flood Protection Requirements - Safety 
Related Systems and Components (2A.3) 
(10.4.2.3)

Flood Routing (Figure 2.4-6) (2A.2.5) (Figure 
2A-3)

Floor Drain Systems (9.3.3.2)

Flow Charts of Estimated Quantities Liquid 
Waste Disposal - Design Case 
(Figure 11.2-3) (Figure 11.2-4)

Flow Coastdown Analysis (15.2.5.2)

Flow-Induced Vibration (3.9.1.2.5) 
(Figure 3.9-2) (Figure 3.9-3)

Flow Restricting Orifices - Recirculation 
Spray System (6.2.2.2)

Flow Stability - Core (4.4.3.5)

Fluence vs. Full Power Years (Figure 5.2-8)

Fluid Quality (15.4.1.1)

Fluid Waste Treating Tank (Table 9.5-5)

Fluid Waste Treating Tank Filter (Table 9.5-5)

Fluid Waste Treating Tank Pump (Table 9.5-5)
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Flux Tilt Considerations (4.4.2.4)

Foam Fire Protection System (9.5.1.2)

Foam System (1.2.10)

Foundation Design Data (Table 2.5-1)

Foundation Detail - Containment 
(Figure 3.8-1)

Foundation Mat and Base Detail (Figure 3.8-3)

Foundation Studies Report (2C)

FQ (15.4.1.3) (Table 15.4-1) (Figure 15.4-1)

FQ Envelope (15.3.1.2)

FQ - Measured Values (Figure 4.3-26)

FQ Power vs. Axial Height (Figure 4.3-21)

Fracture Prevention of Containment Pressure 
Boundary [GDC 51] (3.1.44)

Fracture Prevention of Reactor Coolant 
Pressure Boundary [GDC 31] (3.1.27)

Frictionless Moody Flow Model (6.2.1.1.2.2) 
(6.2.1.3.1.2)

Fuel (1.2.6) (Table 1.3-1) (4.2.1) (see also Fuel 
Rods)

Fuel Assemblies (1.2.3) (4.1)

Fuel Assembly Activities in Highest Rated 15 
x 15 at Reactor Shutdown (Table 15.4-13)

Fuel Assembly Arrangement (1.2.3) (4.1)

Fuel Assembly 15 x 15 Array (11.1)

Fuel Assembly 15 x 15 Array Core and Gap 
Activities (Table 11.1-1)

Fuel Assembly 15 x 15 Array Core 
Temperature Distribution (Table 11.1-2)

Fuel Assembly - Criticality (4.3.2.7) 
(Table 4.3-7)

Fuel Assembly Cross Section 17 x 17 
(Figure 4.2-1)

Fuel Assembly Grid Tests (1.5.1.2)

Fuel Assembly Life Test (1.5.1.5)

Fuel Assembly Nuclear Characteristics of 
Highest Rated Discharged 15 x 15 
(Table 15.4-12)

Fuel Assembly Outline 17 x 17 (Figure 4.2-2)

Fuel Assembly Power Distribution (4.3.2.2.3) 
(Figure 4.3-24)

Fuel Assembly - Removable Surveillance 
Assembly (4.2.1.4.4)

Fuel Assembly Structure (4.1) (4.2.1.1.2) 
(4.2.1.2.2) (4.2.1.3.2)

Bottom Nozzle (4.2.1.2.2)

Dimensional Stability (4.2.1.3.2)

Grid Assemblies (4.2.1.2.2)

Guide and Instrumentation Thimbles 
(4.2.1.2.2)

Stresses and Deflections (4.2.1.3.2)

Tests (1.5.1.3)

Top Nozzle (4.2.1.2.2)

Vibration and Wear (4.2.1.3.2)

Fuel Assembly Tests and Inspections (4.2.1.4)

Fuel Assembly (17 x 17) Verification Testing 
(1.5)

Fuel Building (3.8.1.1.4) (9.1.1) (9A.2)

Fuel Building Exhaust (9.4.5.3)

Fuel Building HVAC System (9.4.5) 
(Table 9.4-1) (Figure 9.4-5) (12.2.2.4)

Fuel Building Radiation Zones (Figure 12.1-3)

Fuel Building Sump Pump (Table 9.3-3)

Fuel Building Trolley (9.1.4.4.11) 
(Figure 9.1-13)

Fuel Burnup (4.3.1.1)

Fuel Clad Gap Coefficient (15.4.2.2)
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Fuel Cladding (see Cladding)

Fuel - Comparison of 17 x 17 and 15 x 15 
Arrangement (1.5.1) (Table 4.1-1) (4.4.2.1) 
(Table 4.4-1)

Fuel Defects (15.4.2.1.3)

Fuel Densification (4.4.2.2) (15.3.1.3) 
(15.4.6.1.2)

Fuel Design Description (4.2.1.2)

Fuel Enrichment (1.2.3) (4.1) (4.2.1.4.2)

Fuel Handling (9.1) (9.1.4)

Fuel Handling Accident Outside Containment 
(15.4) (15.4.5)

Activity Release (Table 15.4-14)

Dose Rates (Table 6.2-51)

Iodine Activity (Table 6.2-50)

Fuel Handling Shielding (12.1.2.5)

Fuel Handling and Storage (9.1)

Fuel Handling System (1.2.6) (Table 1.3-1) 
(9.1.4) (9.1.4.1) (9.1.4.6)

Fuel - Isotopic Production and Consumption 
(Figure 4.3-2)

Fuel Loading Arrangement (Figure 4.3-1)

Fuel Loading - Initial (14.1.2.1)

Fuel Melting (15.4.6.1.2)

Fuel Oil Day Tank (8.3.1.1.1)

Fuel Oil Pumphouse (3.8.1.1.10)

Fuel Oil Storage Tank (9.5.1.2.4)

Fuel Pellets (4.1) (4.2.1.3.1) (4.2.1.4.2) 
(Figure 4.2-8)

Fuel Pellet Cladding Gap Inventory (15.4.5.2)

Fuel Pellet Swelling (1.3.2)

Fuel Pit Coolers (Table 1.3-13) (9.1.3.3.1)

Fuel Pit Cooling Pump (Table 1.3-13) 
(9.1.3.3.1)

Fuel Pit Cooling and Refueling Purification 
System (1.2.10) (9.1.3) (Table 9.1-1)

Instrumentation (9.1.3.5)

Malfunction Analyses (Table 9.1-2)

Fuel Pool Separating Wall Design (9.1.2) (9B) 
(15A.3.3)

Fuel Reload Pattern (4.3.2.1)

Fuel Resources Department (13.1.1.2)

Fuel Rods (4.1) (4.2.1.1.1) (4.2.1.2.1) 
(4.2.1.3.1) (4.2.1.4.2) (Figure 4.2-9) 
(Figure 15.1-3)

Burnout Energy Release (4.4.3.8)

Clad and Pellet Dimensions 
(Figure 4.2-8)

Gap Activities (11.1.1.2)

Guide Tube Tests (1.5.1.4)

Materials Strength (4.2.1.3.1)

Maximum Linear Power (7.2.1)

Performance Evaluation (4.2.1.3.1)

Radial Power Distribution (4.4.2.2.2)

Schematic (Figure 4.2-6)

Surface Heat Transfer Coefficient 
(4.4.2.2.4) (4.4.2.8.1)

Thermal Time Constant (15.1.2.3)

Westinghouse Model (15.1.2.2)

Fuel Shuffle Plan (15.3.3.1)

Fuel Storage and Handling and Radioactivity 
Control [GDC 61] (3.1.52)

Fuel Storage Monitoring [GDC 63] (3.1.54)

Fuel Temperature

Design Basis (4.4.1.2) (4.4.2.2) 
(4.4.3.4.2)

Doppler Coefficient (4.3.2.3.1)

Peak (Table 4.4-1) (Figure 4.4-1)
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Fuel Temperature (continued)

Uncertainties (4.4.2.10.1)

Fuel Transfer (9.1.3.3.3)

Fuel Transfer Canal and Tube (9.1.3.3.3) 
(9.1.4.3.2)

Fuel Transfer System (9.1.4) (9.1.4.4.6) 
(9.1.4.6.1.2) (Figure 9.1-9)

Fuel Transfer Tube - Isolation (6.2.4.2)

Full Power Hot Spot Heat Flux (15.1.2.3)

FZ Envelope (15.4.1.1)

— G —
GALE Computer Code (11C.5)

Gamma Scintillation Detector (11.4.2.15)

GAMTRAN Computer Code (12.1.6.1) 
(12.1.6.2) (12.1.6.3)

Gap Activities (Table 15.1-4)

Gap Conductance (4.4.2.2.2) (15.1.9.1)

Gap Heat Transfer Coefficient (15.1.9.1) 
(15.4.6.1.2)

GASDOS Computer Code (11B.3.2.2)

Gaseous Effluents - Design Case (Table 1.3-1)

Gaseous Effluents - Expected Case 
(Table 11.3-2)

Gaseous Effluents and Isotopic Disintegration 
Energies (Table 11B-2)

Gaseous Effluents - Projected (11B.3.1) 
(Table 11B-2)

Gaseous Releases (Table 11C-10) 
(Table 11C-11)

Gaseous Source Terms by Isotope and Release 
Mode (Table 11C-4)

Gaseous Systems - Sampling (11.4.3.2)

Gaseous Wastes (1.2.5)

Gaseous Waste Disposal System (11.3) 
(11.3.1) (11.3.2) (11C.4.1.5) (15.3.5.2)

Design Objectives (11.3.1)

Operating Procedures (11.3.3)

System Description (11.3.2) 
(Table 11.3-1)

Gaseous Waste Release Points (11.3.6)

Gaseous Waste Releases (11.3.5) 
(Table 11.3-2) (Table 11.3-3)

Gas-Film-Controlled Case (6.2.3.1)

Gas Film Deposition Velocity (6.2.3.1)

Gas Film Resistance (6.2.3.1)

GASPAR Computer Code (11C.1) (11C.3)

Gas Samples (6.2.5.2)

Gas Stripper (Table 1.3-13) (Table 9.3-7) 
(15.3.5.2)

GEAP-4572, 1964 (4.4 References)

GEAP-5100-1, 1966 (4.4 References)

GEAP-5100-6, 1968 (4.4 References)

GEAP-5493, 1968 (4.4 References)

General Climate (2.3.1.2)

General Design Criteria - AEC [GDC] (3.1)

GDC - 1971 (4.3.1)

GDC 1 (3.1.1) (7.2.2.2.1.2)

GDC 2 (3.1.2)

GDC 3 (3.1.3)

GDC 4 (3.1.4) (7.2.2.2.1.3)

GDC 5 (3.1.5) (9.2.1.3.2) (9.2.2.5.1)

GDC 10 (3.1.6) (4.3.1.1) (4.3.1.3) 
(7.2.2.1.1) (7.2.2.1.2)

GDC 11 (3.1.7) (4.3.1.2)

GDC 12 (3.1.8) (4.3.1.6)
 



Revision 43—09/27/07 NAPS UFSAR KWI-29
General Design Criteria - AEC [GDC] 
(continued)

GDC 13 (3.1.9) (7.3.1)

GDC 14 (3.1.10)

GDC 15 (3.1.11) (7.2.2.1.2)

GDC 16 (3.1.12)

GDC 17 (3.1.13) (8.1.4) (8.2.2) 
(8.3.1.1.2.1) (8.3.1.2.2.1) (8.3.2.2.1)

GDC 18 (3.1.4) (8.1.4) (8.3.1.1.2.1) 
(8.3.1.2.2.1) (8.3.2.2.1)

GDC 19 (3.1.15) (6.4.1.1) (7.4.1.1)

GDC 20 (3.1.16) (3.1.25.2) (7.2.2.1.2) 
(7.3.1) (7.3.1.1.1)

GDC 21 (3.1.17) (3.1.25.2) (7.2.2.1.2) 
(7.2.2.2.1) (7.2.2.2.1.4) (7.3.1) 
(7.3.1.1.1) (7.3.2.1.1) (7.3.2.1.5.1)

GDC 22 (3.1.18) (3.1.25.2) (7.2.2.2.1.1) 
(7.2.2.2.1.4) (7.3.1) (7.3.1.1.1)

GDC 23 (3.1.19) (3.1.25.2) (7.2.2.2.1) 
(7.3.1) (7.3.1.1.1) (7.3.2.1.1)

GDC 24 (3.1.20) (3.1.25.2) (7.2.2.2.1.5) 
(7.3.1) (7.3.1.1.1) (7.7.2.1)

GDC 25 (3.1.21) (3.1.25.2) (4.3.1.4) 
(7.7.2.2)

GDC 26 (3.1.22) (3.1.25.2) (4.3.1.5) 
(7.2.2.2) (7.2.2.3)

GDC 27 (3.1.23)

GDC 28 (3.1.24) (4.3.1.4)

GDC 29 (3.1.25) (7.2.2.1.2)

GDC 30 (3.1.26)

GDC 31 (3.1.10.1) (3.1.27)

GDC 32 (3.1.28)

GDC 33 (3.1.29)

GDC 34 (3.1.30)

GDC 35 (3.1.31) (7.3.1.3.5)

GDC 36 (3.1.32)

GDC 37 (3.1.33) (7.3.2.1.5)

GDC 38 (3.1.34)

GDC 39 (3.1.35)

General Design Criteria - AEC [GDC] 
(continued)

GDC 40 (3.1.36) (7.3.2.1.5.1)

GDC 41 (3.1.37)

GDC 42 (3.1.38)

GDC 43 (3.1.39) (7.3.2.1.5.1)

GDC 44 (3.1.40)

GDC 45 (3.1.41)

GDC 46 (3.1.42)

GDC 50 (3.1.43)

GDC 51 (3.1.44)

GDC 52 (3.1.45)

GDC 53 (3.1.46) (6.2.4.2)

GDC 54 (3.1.47)

GDC 55 (3.1.48) (6.2.4.1) (6.2.4.2) 
(Table 6.2-39)

GDC 56 (3.1.49) (6.2.4.1) (6.2.4.2) 
(Table 6.2-39)

GDC 57 (3.1.50) (6.2.4.1) (6.2.4.2) 
(Table 6.2-39)

GDC 60 (3.1.51)

GDC 61 (3.1.52) (9.1.1)

GDC 62 (3.1.53)

GDC 63 (3.1.54)

GDC 64 (3.1.55) (11.4.1)

General Layout and Plan Showing 
Instrumentation (Figure 3.8-23)

General Plant Operating Procedures (13.2)

Generator Breaker (8.3.1.1.1)

Generator, Main (1.2.8)

Generator Trip (15.2.5) (15.3.4.1)

Generic Letter 81-01 (3A.58) (3A.146)

Generic Letter 81-14 (10.4.3.3)

Generic Operating FQ Envelope (15.3.1.2)
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Geology (2.5) (2.5.2.3)

Engineering Properties of Subsurface 
Materials (2.5.4.3) (Table 2.5-2)

(Table 2.5-3) (2C)

Slope Stability (2.5.5)

Subsurface Stability (2.5.4) 
(Figures 2.5-2 through 2.5-10)

Surface (Figure 2.5-1)

Geology and Seismology (2.5.1)

Geotechnical Investigations and Soil Sample 
Testing for the Service Water Reservoir, 
Report (3E)

Geotechnical Profile Locations (Figure 2.5-3)

GI-Tract (Table 11B-6) (Table 11B-10) 
(Table 11B-11)

Gland Steam Sealing System - Turbine 
Generator (10.1) (Table 10.2-1)

“G” Loop (1.5.3)

G-M Tube (11.4.2.2) (11.4.2.16)

GOTHIC (6.2) (6.3) (15.4.1.8)

Grid (see Utility Grid (8.1.1))

Grid Tests - Fuel Assembly (1.5.1.2)

Griffith’s Method (also called Griffith’s 
Relationship) (4.4.2.8.3) (6.2.3.1)

Gross Activity Discharge Rate (11.2.5)

Gross Electrical Output (1.1)

Ground Level Concentrations (15.4.1.3)

Ground Response Spectrum (3B)

Ground Water (2.4.13) (Table 2.4-7) 
(Table 2.4-8)

Ground Water Control - Service Water 
Pumphouse (3.8.4.6) (Table 3.8-16)

Ground Water Corrosion Protection (3.8.2.1.3) 
(3.8.2.7.5)

Guide Thimble Tube Wear (4.2.1.1.2)

Guide Tubes (1.5.1.4) (3.9.1.2) (4.2.3.2.2)

— H —
Habitability Systems (6.4) (see also 

Habitability)

Hail and Ice Storms (2.3.1.3.5)

Halide Concentration in Plant (6.2.2.3.1)

Halogen Detector (6.2.7.4)

Halon 1301 Fire Suppression System (1.2.10) 
(6.4.1.2) (6.4.1.3.2) (9.5.1.2.2.2) 
(Figure 9.5-2)

HAMMER Computer Code (4.3.3.2)

Hanford Subchannel Temperature Data 
Comparison with THINC-IV 
(Figure 4.4-19) (Figure 4.4-20)

Health Physics Program (12.3)

Facilities and Equipment (12.1.7.4) 
(12.3.2)

Objectives and Procedures (12.3.1)

Supervisor (13.1.1.2)

Heat Balance

Unit 1 (Figure 10.1-1)

Unit 2 (Figure 10.1-2)

Heater Drain Pump (15.2.10.2)

Heat Exchange Institute Standards (10.4.4.1)

Heat Flux Hot Channel Factor (Table 15.4-1)

Heating, Ventilation and Air-Conditioning 
Systems (9.4)

Heating, Ventilation and Air-Conditioning 
Systems - Outside Design Temperatures 
(Table 9.4-1)

Heat Load - Maximum (1.2.10)
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Heat Tracing (6.2.2.5.1)

Heat Transfer Coefficient (15.4.1.1) (15A)

Heatup and Cooldown Rates (5.2.1.1)

HEC-I Computer Code (2A.2.1) (2A.2.3.2) 
(2A.2.3.3) (2A.2.4.1.3) (2A.2.4.2) (2A.2.5) 
(Table 2A-3)

HEPA Filters (6.2.3.2) (6.4.1.1) (11.3.3)

High Activity Alarm (11.4.2.1)

High Energy Lines - Outside Containment 
(Table 3C-2)

High Energy Lines Relationship to Plant 
Shutdown and Equipment Important to 
Safety (3C.4.3)

High Energy Pipe Breaks (3.8.2.1.4.4) 
(6.2.1.1.2)

High Energy System Identification (3C.3.1)

High Energy Systems (3C.3)

Highest Rated 15 x 15 Assembly - Activities 
(Table 15.4-13)

Highest Rated Discharged 15 x 15 Assembly 
(Table 15.4-12)

Highest Rated Discharged Assembly - Nuclear 
Characteristics (Table 11.1-6)

High Head Safety Injection (Table 1.3-2) 
(6.2.1.1.1.2)

High Head Safety Injection Line - Isolation 
(6.2.4.2)

High-High Containment Pressure Setpoint 
(6.2.4.3)

High-High Containment Pressure Signal 
(6.2.4.2)

High-Level Liquid Waste System 
(Table 11.2-1)

High-Level Liquid Waste System - Releases 
(11.3.5.6)

High Neutron Flux Reactor Trip (7.2.1.1.1) 
(15.2.1.1)

High Point Vent System (see Reactor Coolant 
Vent System)

High Radiation Postaccident Sampling System 
(9.3.2.1) (9.3.2.2)

High-Range Effluent Monitors (11.4.3.2)

High-Range Effluent Radiation Monitoring 
Panel (11.4.3.1)

Horizontal Dynamic Model for Seismic 
Analysis of Containment Structure 
(Figure 3.7-1)

Horizontal Ground Accelerations (1.2.2)

Hot Channel Factor (4.4.2.3.4) (4.4.3.2.1) 
(15.3.7.2) (15.4.1.3) (15.4.6.2.2.1)

Hot Full Power Temperature Coefficient 
During Cycle 1 for the Critical Boron 
Concentration (Figure 4.3-33)

Hot Leg and Crossover Pipe Bumpers 
(Figure 6.2-5)

Hot Leg DER - Mass and Energy Release 
Rates (6A.2)

Hot Leg DER (Winter Conditions) - Quench 
Spray Subsystem Analysis (Figures 6.2-83 
through 6.2-90)

Hot Leg Single-Ended Split - Mass and Energy 
Release Rates (Table 6.2-9)

Hot Leg Stop Valves (Table 1.3-7)

Hot Shutdown (5.1.3.2) (7.4.1.3) (9.3.4.2.5.2) 
(9.3.4.2.5.2)

Hot Spot Condition (15.4.2.2)

Hot Spot Fluid Temperature (15.3.1.3)
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Hot Standby (9.3.4.2.5.2)

Hot Zero Power (15.2.1.2)

Hovgaard Problem (3.7.2.7.2) (Table 3.7-3)

HPR-10, 1962 (4.4 References)

HPR-80, 1967 (4.4 References)

Hurricanes (2.4.11.2)

HVAC Main Control Room, Relay Room, and 
Emergency Switchgear Room 
Instrumentation (7.6.4)

HW-69945, 1962 (4.4 References)

HYDNA Computer Code (Table 4.3-5) 
(4.4.3.4.3) (4.4.3.5)

Hydraulic Radius vs. Elevation (Figure 2.4-9)

Hydrology (2.4)

Hydrodynamic Stability - Core (4.4.1.4) 
(4.4.3.5)

Hydrogen (9.5.6.1)

Hydrogen Analyzer (1.2) (6.2.5.2) (6.2.5.3) 
(11.3.3)

Hydrogen Analyzers - Instrumentation 
(6.2.5.4)

Hydrogen Concentration (5.5.10.3) (6.2.5.1) 
(6.2.5.2)

Hydrogen Gas Control and Alarm System - 
Turbine Generator (10.1)

Hydrogen Generation - DBA (Figure 6.2-86)

Hydrogen Recombiner (1.2) (6.2.5)

Hydrogen Recombiner System (6.2.5.2)

Hydrographs (2A.2.1) (Figure 2A-17) (Figure 
2A-19)

Hydrology (2.4)

Hydrology - Technical Specifications and 
Emergency Operation Requirements 
(2.4.14)

Hydrosphere (2.4.1.2)

Hydrostatic Test Conditions (5.2.1.1)

Hydroxides (6.2.2.3.1)

Hypothetical Accident Meteorology (2.3.4.1) 
(Table 2.3-27) (Figure 2.3-29)

— I —
I-131 (see Iodine-131)

IAEA Model (11B.3.2.1)

Ice Flooding (2.4.7)

ICRP Dose Conversion Parameters (11B.3.3.2)

ICRP Model (11B.3.3.2.1)

ICRP Publication 2, 1959 (11B References)

ICRP Report of Committee II (Table 11B-11)

ICRP Values for Organ Mass and Effective 
Radius (Table 11B-11)

IE Bulletin 79-01B (3.11.2.9)

IE Bulletin 79-27 (5.6.2.1)

IE Bulletin 80-04 (15.4.2.1.2.2) 
(15.4 References)

IE Bulletin 80-11 (3.8.1.4.7)

IEEE-279 (5.2.2.3) (5.5.7.2) (7.3.1.2) (7.7.2.2) 
(10.4.3.3)

IEEE-279-1971 (3.1) (3.1.11.2) (3.1.16.2) 
(3.1.17.2) (3.1.20) (3.1.20.2) (7.1) (7.1.3.1) 
(7.1.3.2.3) (7.1.3.2.4) (7.1.3.3.3) (7.1.3.3.4) 
(7.2.1.8) (7.2.2.2.1) (7.2 References) 
(7.3.2.1) (7.3 References) (7.6.2.2) (7.6.3.2) 
(7.6 References)
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IEEE-308 (7.2.2.2.2) (7.3.2.2) (8.1.4) 
(8.3.1.1.2.2)

IEEE-308-1969 (7.3 References)

IEEE-308-1971 (7.1.3.1) (7.2 References) 
(7.5.2) (8.1.4) (8.3.2.2.3)

IEEE-317-1971 (7.1.3.1) (7.2.2.2.8) (7.2 
References) (7.3.2.7) (7.3 References)

IEEE-323-1971 (3.11.2.4) (7.1.3.1) (7.2.2.2.3) 
(7.2 References) (7.3.1.3.3) (7.3.2.3) 
(7.3 References)

IEEE-323-1974 (5.5.10.2) (6.2.5.2) (12.1.4.2)

IEEE-323-1979 (7.5.2)

IEEE-334-1971 (3.11.2) (7.1.3.1) (7.2.2.2.4) 
(7.2 References) (7.3.2.4) (7.3 References)

IEEE-334-1974 (6.2.5.2)

IEEE-336 (7.2.2.2.9) (7.3.2.8) (8.3.1.1.2.2)

IEEE-336-1971 (7.1.3.1) (7.2 References) 
(7.3 References) (8.1.4) (8.3.2.2.3)

IEEE-338-1971 (7.1.3.1) (7.2.1.2) (7.2.2.2.5) 
(7.2 References) (7.3.2.5) (7.3 References) 
(7.6 References)

IEEE-339-1971 (7.6.2.2)

IEEE-344-197l (3.7.3.2) (3.7.3.2.2.3) (3.10.1) 
(3.10.2) (3.11.2.2) (7.1.3.1) (7.2.2.2.6) (7.2 
References) (7.3.2.6) (8.1.4) (8.3.1.1.2.2) 
(8.3.1.2.2.3) (8.3.2.2.3)

IEEE-344-1975 (5.5.10.2) (6.2.5.2) (7.5.2) 
(12.1.4.2)

IEEE-382-1972 (5.5.10.2)

IEEE-383 (8.3.1.1.2.6)

IEEE-383-1974 (6.2.5.2)

IEEE Paper No. G9CP177 - PWR 
(8.3 References)

Immediate Environs of Plant Site 
(Figure 2.1-1)

Inadvertent Auxiliary Spray Transient 
(5.2.1.1)

Inadvertent Loading of a Fuel Assembly into 
an Improper Position (15.3) (15.3.3) 
(Figures 15.3-28 through 15.3-33)

Incore Flow Mixing (1.5.1.6)

Incore Flux Measurements (15.3.3.1)

Incore Instrumentation (4.1) (4.2.2.2) (4.4.5.1) 
(Figure 4.4-20) (7.7.1) (7.7.1.9)

Incore Instrumentation Control and Readout 
(7.7.1.9.3)

Incore Instrumentation Room Sump Pump 
(Table 9.3-3)

Incore Instrumentation Tunnel, Lower Reactor 
Cavity (6.2.2.3.2)

Incore Instrumentation Tunnel Nodalization 
(Figure 6.2-16) (Figure 6.2-19)

Incore Instrumentation Tunnel Pressure 
Differential (Figure 6.2-23)

Incore Moveable Neutron Flux Detector 
System (7.7.1.9.2) (15.3.3.3)

Incore Thermocouple (7.7.1.9.1)

Industrial Facilities (2.2.1.1)

Industrial Security (13.7)

Inflow Analysis - Reservoir (2A.2.4) (2A.2.8)

Inflow to Waste Heat Treatment Facility 
(2A.2.3.3) (2A, Generation and Routing of 
Floods)

Inhalation Dose Estimates (12.2.6) 
(Table 12.2-2)

Inherent Protection - Reactor [GDC 11] (3.1.7)
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Initial Conditions - Accident Analyses 
(15.1.2.2) (Table 15.1-1) (Table 15.1-2)

Initial Power Conditions for Accident Analysis 
(15.1.2)

Initial Power Density (15.4.1.1)

Initial Tests and Operation (14) (see also 
Startup Test Program, Low-Power Testing)

IN-ITR-111, 1970 (4.4 References)

Injection Mode to Recirculation Mode 
Changeover after LOCA (7.3.2.10)

Injection Paths (1.3.2)

In-place Annealing of the Reactor Vessel 
(5.4.3.7)

Insertion Limit Alarms (15.3.7.3)

Inservice Inspection Equipment (5.2.5.2)

Inservice Inspection Program (3C.2.7) (5.2.5)

Inside Recirculation Spray (IRS) System 
(6.2.2.2)

Pump (1.3.2) (6.2.1.1.1.1)

Pump Flow Testing (6.2.2.4.2)

Sump (Figure 6.2-61)

Inspection of Containment Atmosphere 
Cleanup Systems [GDC 42] (3.1.38)

Inspection of Containment Heat Removal 
System [GDC 39] (3.1.35)

Inspection of Cooling Water System [GDC 45] 
(3.1.41)

Inspection of Emergency Core Cooling System 
[GDC 36] (3.1.32)

Inspection Ports, Steam Generator (5.5.2.2) 
(Table 5.5-3)

Inspection of Reactor Coolant Pressure 
Boundary [GDC 32] (3.1.28)

Inspection and Testing of Electric Power 
Systems [GDC 18] (3.1.14)

Instrument Air Lines (6.2.7.3)

Instrument Air Lines - Isolation (6.2.4.2)

Instrument Air Loss (9.3.1.3.1) (9.3.1.3.2) 
(9.3.1.3.3)

Instrument Air Return Lines (6.2.4.2)

Instrument Air Subsystem (9.3.1) (9.3.1.2) 
(Table 9.3-1)

Instrumentation (see individual system or 
component)

Instrumentation Available to Monitor 
Recirculation (Table 6.2-41)

Instrumentation Channel Error (15.1.3)

Instrumentation and Controls [GDC 13] 
(3.1.9) (7)

Instrumentation and Controls Systems (7.1)

Definitions (7.1.1)

Power Supply (7.1.3.4) (7.6.1)

Quality Assurance (7.1.3.5)

Instrumentation Drift and Calorimetric Error - 
Power Range Neutron Flux (15.1.4)

Instrumentation Layout - Lake Anna Dam 
(Figure 3.8-23)

Instrumentation Operating Condition for 
Engineered Safety Features (Table 7.3-1)

Instrumentation - Seismic Capability (3.10.2)

Instrumentation Tubing and Its Support 
Seismic Qualification (3.10.2)

Instrumentation Systems - Comparison 
(1.3.1.4)

Instrument Supervisor (13.1.1.2)

Insulation Resistance Tests (6.2.2.2.4)

Intake Structure Buses (8.3.1.1.1)
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Integrated Fast Neutron Flux (5.4.3.6.2)

Integrated Fast Neutron Flux Irradiation 
Samples (5.4.3.6.1)

Integrated Inhalation Dose - Thyroid Dose 
Estimates (Table 12.2-2)

Integrated Leakage Rate Test (6.2.7.4)

Interaction Between Synoptic Scale Processes 
and Local Conditions (2.3.1.2.1)

Interconnections Between Buses (8.3.1.1.1)

Interconnections Between the Switchyard and 
Power Station (Figure 8.2-2)

Interlocks for Engineered Safety Features 
Actuation System (Table 7.3-1)

Internal Exposure

From Fish Ingestion (11B.4.1.2)

From Gaseous Effluents (11B.3.3)

From Particulates (11B.3.3.3)

From Released Noble Gases (11B.3.3.1)

From Released Radioiodine (11B.3.2.2)

From Water Ingestion (11B.4.1.1)

Inverse Count Rate Ratio Monitoring 
(14.1.2.3)

Inverters (8.3.1.2)

Inverters - Parameters (Table 1.3-11)

Iodine-131 Activity - Maximum (15.1)

Iodine-131 - Secondary Side Concentration 
(15.4.2.1.3)

Iodine Absorption (6.2.3.1)

Iodine Filter Assemblies (6.2.3.2)

Iodine Filter Bank (6.2.3.2) (9.4.2.1)

Iodine Filter Bank Shielding (6.2.3.2) 
(Table 6.2-51)

Iodine Filter Bypass Loops (9.4.8)

Iodine Filtration Fans (6.2.1.2.9) (9.4.9.2)

Iodine Ingestion Thyroid Dose (11B.3.3.2.2)

Iodine Inhalation Thyroid Dose (11B.3.3.2.1)

Iodine Partition Factor (6.2.3.3)

Iodine Release Formula (6.2.3.3)

Iodine Release from Main Steam (11.3.5)

Iodine Removal Analysis (6.2.3.3)

Iodine Removal Chemical Reaction (6.2.3.1)

Iodine Removal Coefficient (6.2.3.1) (6.2.3.3) 
(15.4.1.3)

Iodine Removal Reduction Factors (6.2.3.6)

Iodine Removal Tests (6.2.3.3)

Iodine Removal - Time Sequence (6.2.3.1)

Iodine-Water Reactions (6.2.3.3)

Ion Exchanger Filtration System (11.2.2.2)

Ionization Combustion Type Smoke Detectors 
(9.5.1.2)

IPCEA Publication No. P-46-426 (8.3.1.1.2.3)

IPCEA S-19-81 (8.3.1.1.2.5)

I/P and D/P Pressure Transmitters (3.11.2.9) 
(7.2.1.5) (7.2.2.3.4)

IRCOF Computer Program (6.2.3.3)

Isolated Phase Bus Duct (8.1.2)

Isolation Amplifiers (RTS) (7.2.1.8)

Isolation Boundary (6.2.4.1)

Isolation of Faulty Steam Generator 
(15.4.3.2.2)

Isolation Valve Leaktightness (6.2.1.4.4) 
(6.2.4.3)

Isolation Valves (6.2.4.1)

Isotope Equilibrium Activities in Plant 
Buildings (Table 12.1-1)
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Isotopic Disintegration Energies (Table 11B-2)

Isotopic Gamma Scan Analytical Sensitivities 
(Table 11.6-2)

Isotopic Yield Data (U-235) (15.1.7.1)

— J —
Jens-Lottes Correlation (15.4.6.1.2)

Jet Impingement (3C.5.1.5) (6.2.1.1.2) 
(6.2.4.1) (6.2.4.3)

Jet Impingement Loads Main Steam Valve 
House Structure (Table 3C-5)

Jet Impingement Loads Main Steam Valve 
House-Valves (Table 3C-6)

Jet Impingement Protection - Isolation Valves 
(6.2.4.3)

“J” Loop (1.5.1.1)

Joint Frequency Distributions (11C.4.4) 
(Table 11C-15)

— K —
Klein-Nishina Equation (12.1.6.3)

— L —
Laboratory Soil Testing, Report (3E, 

Attachment 3)

LADTAP Computer Code (11C.1) (11C.2)

Lake Anna (see Reservoir)

Langer-O’Donnell Model (4.2.1.3.1)

Large Break Loss-of-Coolant Accident 
(6.3.3.1.1) (15.4) (15.4.1) (Tables 15.4-1 
through 15.4-3) (Figures 15.4-1 
through 15.4-55)

Large Step Decrease in Load (5.2.1.1)

LASER Computer Code (4.3.3.1) (4.4.2.2.2)

Lattice Deformations (15.4.6.1.2)

Leachable Chloride (6.2.2.3.1)

Lead-Shielded Gamma Scintillation Detector 
(11.4.2.1)

Leakage Detection - Reactor Coolant System 
(5.2.4.1)

Leakage Monitoring (6.2.4.3)

Leakage Monitoring Connections - Isolation 
(6.2.4.2)

Leakage Monitoring System (see Containment 
(continued) Leakage Monitoring System)

Leakage - Primary to Secondary System 
(15.4.2.1.3)

Leakage Rates (11.1.2) (Table 11.1-14)

Leakage - Reactor Coolant Pressure Boundary 
(3.1.26.2)

Leak Detection - RS Subsystem (6.2.2.3.1)

Leak Rate - Containment (6.2.3.3) (15.4.1.3)

Leak Rate Measurements (6.2.7.3)

LEOPARD Computer Code (4.3.1.5) (4.3.2.7) 
(4.3.2.8.5) (4.3.3.2) (15.1.9.5) (15.3.3.2.1) 
(15.3.7.2) (15.4.6.1.1)

Letdown (9.3.4.2.1)

Letdown Filter (9.3.4.2.4.14) (Table 9.3-5)

Letdown Line Break Locations outside 
Containment (Figure 3C-22)

Letdown Orifices (9.3.4.2.4.20) (Table 9.3-5)
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LHL-716 (6.3.2.1.3.1)

LHSI (6.2.1.1.1.2) (6.3.56.3.5) (Figure 6.3-14)

Injection Line Isolation (6.2.4.2)

Pumps (Table 1.3-2) (6.2.1.3.1) (6.2.4.2) 
(6.3.2.1.3.1) (6.3.2.2.6) (6.3.5.5.2) 
(Figure 6.3-4)

Pump Instrumentation (6.3.5.2.3) 
(6.3.5.3.4) (6.3.5.3.6)

Pump Performance Curve (6.3.2.1.3) 
(Figure 6.3-4)

Pump Test (Figure 6.3-18)

Suction Line - Isolation (6.2.4.2)

Valve Malfunction (6.3.3.1.4)

Licensed Core Power (15.4.1.1)

Licensed Core Power Output (1.1)

Lift Coils (15.3.7.1)

Lifting Device - Reactor Internals (9.1.4.4.3)

Lighting Systems (9.5.3)

LIMITA II Computer Program (3.7.2.7.1) 
(3.7.2.7.1.7) (Figure 3.7-6)

Limited Displacement Rupture Break Area 
(6.2.1.1.2)

Limited Fuel Local Melting (15.4.6.1.2)

Limiting Breaks - Subcompartment 
(Table 6.2-5)

Limiting Discharge Coefficient (15.4.1.1)

Limiting Large Break (15.4.1.1)

Limiting Power Distributions (4.3.2.2.6)

Limiting Pressure Transient (5.2.2.2)

Limiting Safety System Setpoints (7.2.1)

Limiting Small Break (15.3.1.3)

Limiting Steam Line Break (6.2.1.3.1)

Line Heat Tracing (6.3.2.1.2)

Liner Details (Figure 3.8-8)

Lines Penetrating Containment - Inadvertent 
Opening (6.2.4.3)

Liquefaction (3E.6) (3E, Attachment 4)

Liquid-Film-Controlled Case (6.2.3.1)

Liquid-to-Gas Partition Factor (6.2.3.1) 
(6.2.3.3)

Liquid Level Measuring Devices (6.2.2.3.1)

Liquid Releases (Table 11C-9)

Liquid Systems - Sampling (11.4.3.1)

Liquid Wastes (1.2.5)

Liquid Waste Demineralizer (Table 1.3-12)

Liquid Waste Demineralizer Filter 
(Table 1.3-2)

Liquid Waste Disposal Flow Chart 
(Figure 11.2-3) (Figure 11.2-4) 
(Figure 11C-1)

Liquid Waste Disposal System (11.2) 
(Table 11.2-1) (Figure 11.2-3) (11C.4.1.4) 
(Table 11C-8) (Figure 11C-1)

Activities (Tables 11.2-2 
through 11.2-19)

Description (11.2.2)

Design Conditions (Figure 11.2-1) 
(Figure 11.2-3)

Estimated Releases (11.2.5)

Estimated Release Points (11.2.6)

Expected Conditions (Figure 11.2-2)

Expected Quantities (Figure 11.2-4)

Monitors (11.4.2.11)

Operating Procedures (11.2.3)

Liquid Waste Effluent Filters (Table 1.3-2) 
(Table 11.2-4)

Load Combinations - Anchors (Table 3.8-7)

Load Combinations - Liner Plate and Access 
Openings (Table 3.8-7)
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Load Combinations and Operating Conditions 
(Table 5.2-13)

Load Combinations - Piping Penetrations 
(Table 3.8-8)

Load Combinations - Piping System 
(Table 3.7-2) (Table 3.7-3)

Load Decrease and Increase (5.2.1.1)

Load Follow Control/Xenon Control 
(4.3.2.5.6) (9.3.4.2.5.2)

Loading Conditions - Reactor Core 
Components (Table 4.1-3)

Loading Schedules - Emergency Diesels 
(8.3.1.1.1)

Load Reductions (1.2.4)

Load Rejection (7.7.1.8.1) (7.7.2.5) (15.1) 
(15.2.7.1)

Load Shedding (8.3.1.1) (Tables 8.3-1 
through 8.3-4)

LOCA (1.2.2) (1.3.2) (3.6.2) (6.2.1.1.1.1) 
(6.2.1.1.1.2) (6.2.6.3) (15.4)

Accident Analysis (6.2.1.3.1) 
(Table 6.2-11)

Air Partial Pressure (6.2.1.3.1)

Analysis of Dynamic Effects (3.6.2) 
(Figures 3.6-1 through 3.6-14)

Analysis Inputs (Table 6.2-2)

Blowdown Forces (3.9.3.1.4)

Break Flow Rate (Figure 15.4-15)

Break Locations (3.6.2.4) (6.2.1.3.1)

Containment Pressure (6A.1)

Control Room Doses (6.4.1.3.1)

Core Pressure (Figure 15.4-12)

Core Pressure Drop (Figure 15.4-16)

Dynamic Effects Protection (3.6)

Effect on RC System Supports (5A)

ESFAS Protection (7.3.2.9.1)

LOCA (continued)

Heat Transfer Coefficient 
(Figure 15.4-48)

Heat Transfer Tests (17 x 17 Fuel) 
(1.5.2)

Initial Conditions (6.2.1.3.1)

Mass and Energy Release Rates 
(6.2.1.3.1)

Mass Velocity (Figure 15.4-3)

Maximum Allowable Pressure 
(6.2.1.3.1)

Peak Clad Temperature (Figure 15.4-19)

Reactor Coolant Support Effects (5A)

Reactor Internals Response (3.9.3.1.1.3)

Local Clad Oxidation (15.3.1.3) (15.3.1.4) 
(15.4.1.1)

Local Climatology (2.3.2.2.1)

Local Meteorology (2.3.2) (2.3.2.3)

Local Power Peaking (4.3.2.2.5) (15.3.7.2)

Locked Rotor Transients (15.4.4) 
(Table 15.4-1) (Figures 15.4-75 
through 15.4-78)

LOCTA IV (15) (15.3.1.2) (15.4.1.2)

LOCTIC Computer Code (3C.2.3.5.1)

LOCTIC Heat Transfer Model (3F)

LOCTVS Computer Code (3C.2.3.5.2)

LOFTRAN Computer Code (15.1.9.4) 
(15.2.2.2.1) (15.2.3.2) (15.2.5.2.1) 
(15.2.7.2.1) (15.2.11.2.1) (15.2.12.2.1) 
(15.2.14.2.1) (15.3.4.2.1) (15.4.4.2.1)

Long-Term Decay Heat Boiloff (6.2.1.1.1)

Long-Term Diffusion Estimates (2.3.5)

Loop Stop Valves (Table 1.3-1) (Figure 7.6-2)

Loop Stop Valve Interlocks (Figure 7.6-1)
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Loose Parts Monitoring System (5.2.5.3) 
(5.5.3.2.1)

Loss-of-AC Power (15.2.8.1) (15.2.9.1) 
(15.2.9.3)

Loss-of-Coolant Accident (see LOCA (1.2.2) 
(1.3.2) (3.6.2) (6.2.1.1.1.1) (6.2.1.1.1.2) 
(6.2.6.3) (15.4))

Loss-of-Coolant Protection (7.3.2.9.1)

Loss of External Electrical Load (15.2.7.3)

Loss of External Electrical Load and/or 
Turbine Trip (15.2.7) (Table 15.2-1)

Loss of Flow Transient (5.2.1.1)

Loss of Forced Water Coolant Flow - 
Complete (15.2.9.3) (15.3.4) 
(Figures 15.3-35 through 15.3-44)

Loss of Heat Sink (15.2.7.2)

Loss of Instrument Air (9.3.1.3.1) (9.3.1.3.2) 
(9.3.1.3.3)

Loss of Load Without Immediate Turbine or 
Reactor Trip (5.2.1.1)

Loss of Normal Feedwater (15.2.8) (15.2.8.3) 
(15.2.9.3) (Table 15.2-1) (Figure 15.2-31)

Loss of Offsite Power (6.2.2.2) (6.3.3.9) 
(8.2.2) (8.3.1.1.2.1) (15.4.2.1.1) 
(15.4.2.2.2) (15.4.3)

Loss of Offsite Power to the Station 
Auxiliaries - Station Blackout (15.2.9)

Loss of Power Transient (5.2.1.1)

Loss of Steam Load (15.2.7.2)

Loss Prevention Supervisor (13.1.1.2)

Lower Core Support Assembly - Core Barrel 
Assembly (Figure 4.2-13)

Low Flow - Rivers and Streams (2.4.11.1)

Low Flow Signal (15.2.5) (15.3.4.1)

Low-Head Safety Injection (see LHSI 
(6.2.1.1.1.2) (6.3.56.3.5) (Figure 6.3-14))

Low Level Waste Drain Tank - Design Data 
(Table 11.2-1)

Low Level Waste Drain Tank Pumps - Design 
Data (Table 11.2-1)

Low Population Zone (2.1.3.3) (15.4.1.3) 
(Table 15.4-6)

Low-Power Testing (14.1.2.3)

Low-Power Testing - Unit 2 Special Tests 
(14.1.4) (Tables 14.1-3 through 14.1-5)

Low Water Considerations (2.4.11)

Low Water Resulting from Surges (2.4.11.2)

LPZ Boundary Dose - DBA (15.4.1.8.3)

Lube Oil System (10.2) (10.4.5)

Circulating Pumps (10.4.5.3)

Conditioner (10.4.5.3)

Fill Pump (10.4.5.3)

Reservoir (10.4.5.3)

System Instrumentation (10.4.5.5)

System Tests and Inspections (10.4.5.4)

Tanks (10.4.5.3)

Vapor Extractors (10.4.5.3)

— M —
Macroscopic Few-Group Constants (4.3.3.2)

Main Condenser (10.4.4)

Design Basis (10.4.4.1)

Instrumentation (10.4.4.5)

System Description (10.4.4.2)

Tests and Inspections (10.4.4.4)
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Main Control Board and Auxiliary Shutdown 
Panel - Switching Logic (Figure 7.4-1) 
(Figure 7.4-2)

Main Control Board Indicators (Tables 7.5-1 
through 7.5-3)

Main Control and Computer Room HVAC 
(7.6.4) (9.4.1) (9.4.1.1) (Table 9.4-1) 
(Table 9.4-2)

Main Control Room (see Control Room 
(Figure 6.4-1) (7.7.1.12.1) (7.7.1.12.2))

Main Control Room Alarm (6.2.6.3) (6.2.6.5)

Main Control Room Shielding (12.1.2.8) 
(12.1.2.10)

Main Dam (see Dam (Figure 2.4-2) (Figure 
2.4-3) (3.8.3) (Figures 3.8-18 through 
3.8-30))

Main Feedline Rupture Accident 
(Table 15.4-11)

Main Feedwater Control Valves (15.2.4.3) 
(15.2.10.1)

Main Feedwater Pipe Break (15.4.2.2) 
(Figure 15.4-68 through 15.4-73)

Main Feedwater Pumps (15.2.10.2)

Main Generator (1.2.8) (8.2.1)

Main Generator Breaker (8.1.2) (8.3.1.1.1)

Main Steam - Break Locations (Table 3C-4)

Main Steam Isolation (6.2.4.2)

Main Steam Isolation Trip (6.2.4.3)

Main Steam Isolation Trip Valve (7.3.1.3.5.4)

Main Steam Isolation Valves (6.2.4.3) (10.3.3)

Main Steam Line Break (6.2.1.1.1.2) (10.3.2) 
(15.4.2.1) (Table 15.4-9)

Analysis (3C.5.1.8)

Effects and Consequences (15.2.1.3)

Main Steam Line Break (continued)

Inside Containment (6.2.1.3.1.2)

Isolation (6.2.4.2)

Locations (Table 3C-4)

Mass and Energy Release Rates 
(Table 6.2-15)

Peak Pressure and Temperature 
(Table 6.2-18) (Figures 6.2-6 
through 6.2-8)

Pipe Breaks and Cracks (3C.5.1)

Sequence of Events (Table 15.4-10)

Main Steam System (10.2) (10.3.2)

Atmospheric Dump Valves (10.3.1) 
(10.3.3) (10.3.4)

Bypass System (10.3.1) (10.3.2)

Design Basis (10.3.1)

Flow Restrictors (10.3.2)

Isolation Valves (6.2.4.3) (7.3.1.3.5.4) 
(10.3.3)

Isolation Valve Closure Times 
(6.2.1.3.1)

Nonreturn Valves (10.3.2) (10.3.3) 
(10.3.4) (Figure 10.3-3)

Performance Analysis (10.3.3)

Safety Valves (10.3.2) (10.3.3) 
(15.4.2.1.1)

Single Active Failure (6.3.3.8.1)

Stop Valve (15.4.3.2.2)

Tests and Inspections (10.3.4)

Trip Valves (10.3.2) (10.3.3) (10.3.4) 
(Figure 10.3-2) (15.4.2.1.1)

Maintenance Procedures (13.5)

Maintenance Services Superintendent 
(13.1.1.2)

Main Step-up Transformers (8.1.1)

Maintenance Superintendent (13.1.1.2)
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Main Transformers - Parameters 
(Table 1.3-11)

Major Secondary System Pipe Rupture 
(15.4.2) (15.4.2.2.2) (Table 15.4-10)

Makeup Air (6.2.7.2) (6.2.7.3)

Manager - Quality Assurance (13.1.1.2)

Manipulator Crane (9.1.4.4.4) (9.1.4.6.1.1) 
(Figure 9.1-7)

Manson-Halford Model (4.2.1.3.1)

Manual Isolation Valves (6.2.4.3)

Manual Trip (7.2.1.1.8)

Manufacturing - Louisa County (Table 2.2-1)

MARC Computer Program (3.6.3.2.2) 
(3.7.2.7.1) (3.7.2.7.1.6) (Figure 3.7-4) 
(Figure 3.7-5)

Margin to Critical Heat Flux - MSLB 
(15.4.2.1.1)

Marine Transportation (2.2.1.5)

MARVEL (15.1.9.3) (15.2.13.2.1) 
(15.4.2.1.2.1) (15.4.2.2.2.1)

Masonry Walls - IE 80-11 (3.8.1.4.7)

Mass and Energy Release Rates (6.2.1.1.1.2)

Mass Release Rates and Enthalpy - Cold Leg 
LDR (Table 12A-4)

MAT 5 Computer Program (3.7.2.7.1) 
(3.7.2.7.1.4) (3.7.2.7.1.8) (Figure 3.7-7) 
(Figure 3.7-8)

Materials Emergency Core Cooling System 
Components (Table 6.3-3)

Materials Safety Programs (12.4.1)

Facilities and Equipment (12.4.2)

Personnel and Procedures (12.4.3)

Mathematical Model of Reactor Internals 
(Figure 3.7-15)

Maurer’s Relationship (4.4.2.8.3)

Maximum Credible Accident (15)

Maximum Deflections Specified for Reactor 
Internal Support Structure (Table 3.9-4)

Maximum Doses for Pathways of Exposure to 
Gaseous Releases (Table 11C-5)

Maximum Dose Rate (12.1.1)

Maximum FQ Power vs. Axial Height during 
Normal Operation (Figure 4.3-21)

Maximum Ground Level Concentrations 
(15.4.1.3)

Maximum Heat Load (1.2.10)

Maximum I-131 Activity (15.1)

Maximum Individual Exposure (11B.2.1) 
(Table 11B-9)

Maximum Individual Exposure from Liquid 
Effluents (11B.4.1) (Table 11C-3)

Maximum Individual Exposure from 
Swimming and Boating (Table 11B-7)

Maximum Individual External Exposure 
(11B.3.2.1)

Maximum Individual Internal Body Organ 
Exposure from Ingestion of Fish 
(Table 11B-5) (Table 11B-6)

Maximum Individual Internal Body Organ 
Exposure from Ingestion of Water 
(Table 11B-4)

Maximum Individual Whole Body and Body 
Organ Dose Totals (Table 11B-9)

Maximum Organ Dose from Gaseous Releases 
(Table 11C-6)

Maximum Peak Clad Temperature (15.4.1.1)

Maximum Peak Heat Flux (15.2.1.2)
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Maximum Permissible Concentrations - MPC 
(11.2.5) (11.4.3.2) (11A.3) (11B.7.1)

Maximum Positive Reactivity Insertion Rate 
(15.2.1.2)

Maximum Power Output Instrumentation 
(4.4.5.3)

Maximum Power Overshoot (15.2.3.2)

Maximum Reactivity (15.2.1.2)

Maximum Rod Speed (4.3.1.4)

Maximum Setpoint (15.1.4)

Maximum System Pressure (7.2.1)

Maximum Total Body and Skin Doses from 
Gaseous Release (Table 11C-7)

Mechanical/Electrical Maintenance 
Coordinators (13.1.1.2)

Mechanical Maintenance Supervisor/Electrical 
Supervisor (13.1.1.2)

Mechanical Systems and Components (3.9)

Meteorological Measurements Program 
(2.3.3.1) (2.3.3.2)

Backup Site (2.3.3.2.1) (2.3.3.2.2) 
(Table 2.3-16)

Data Analysis Procedures (2.3.3.2.6)

Data Recording Systems (2.3.3.2.5)

Data Recovery, Original Program 
(2.3.3.1.1) (Figure 2.3-26)

Data Recovery Rate (Table 2.3-14)

Data Reduction, Original Program 
(2.3.3.1.2)

Instrumentation and Sensors (2.3.3.2.2) 
(2.3.3.2.3) (2.3.3.2.4) (Table 2.3-13) 
(Table 2.3-15)

Original Program (2.3.3.1) (2.3.3.1.1)

Primary Site (2.3.3.2.1) (2.3.3.2.2) 
(Table 2.3-15) (Figure 2.3-25) 
(Figure 2.3-27

Meteorological Measurements Program 
(continued)

Upgraded Program (2.3.3.2)

Meteorology (2.3) (11C.4.4)

Hypothetical Accident (2.3.4.1)

Normals and Extremes (2.3.2.2) 
(Tables 2.3-2 through 2.3-6) 
(Figure 2.3-1)

Microcomputer Controller (11.4.3.1)

Microearthquake Monitoring (2.5.3.2)

Microwave Communications System 
(9.5.2.2.2)

Military Facilities (2.2.1.8)

Milk - Sampling for Radioactivity (11.6.3)

MIL-STD-105D (4.2.1.4.2)

Mineralogy of Soils at North Anna (3E)

Minimum DNBR (7.1.3.2.2) (7.2.1) (15.2.7.2)

Minimum Engineered Safeguards (15.4.1.8.3)

Minimum Engineered Safety Features 
(6.2.1.1.1) (6.2.2.3.3)

Minimum NPSHA (6.2.2.3.2)

Minimum Shutdown Margin (15.1.9.1)

Minor Secondary System Pipe Breaks (15.3.2)

Missiles from Compressed Gas (3.5.5) 
(Table 3.5-5)

Missiles Postulated Outside of Reactor 
Containment (3.5.4) (Table 3.5-2)

Missiles Postulated Within Reactor 
Containment (3.5.1) (3.5.2) (3.5.3) 
(Table 3.5-1) (Table 3.5-3) (Table 3.5-4)

Missile Protection Criteria (3.5)

Missile Protection Isolated Valves (6.2.4.3)

Mixed Bed Demineralizers (9.3.4.2.4.11) 
(Table 9.3-3)
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Mixed Bed Demineralizer Decontamination 
Factors (Table 11.1-3)

Mixing Vane Grid Data (Figure 4.4-10)

Mobile Demineralizer System (11.2.2.2) 
(Table 11.2-1)

Moderator Coefficients (4.3.2.3.2) (15.2.7.2.2) 
(15.4.6.1.2)

Moderator Density Coefficient (4.3.2.3.2) 
(15.2.2.2)

Moderator Pressure Coefficient (4.3.2.3.2)

Moderator Reactivity Coefficient (15.2.1.2) 
(15.2.10.2)

Moderator Temperature Coefficient (4.3.2.3.2) 
(4.3.2.4.3) (Figures 4.3-30 through 4.3-33) 
(15.1.6) (15.2.5.2)

Moderator Void Coefficient (4.3.2.3.2)

Moisture Carryover and Revaporization - 
MSLB (6.2.1.3.1)

Moisture Separators (6.2.3.2)

Moisture Separator/Reheaters (10.1)

Monitoring Fuel and Waste Storage [GDC 63] 
(3.1.54)

Monitoring Radioactive Releases [GDC 64] 
(3.1.55) (11.4.2) (11.4.3)

Moody Curve (15.2.13.1) (15.4.2.1.1)

Moody Frictionless Flow Model (6.2.1.1.2.2) 
(6.2.1.3.1.2)

Moody’s Theoretical Model (3.6.2.5.1) 
(6.2.1.1.2.1) (6.2.4.3)

MORSE Computer Code (12A-3) 
(12A References)

Motor-Driven Auxiliary Feedwater Pumps 
(10.4.3.1)

Motor-Driven Steam Generator Auxiliary Feed 
Pumps (Figure 7.3-1)

Movable Gripper (15.3.7.1)

Movable Platform with Hoists (9.1.4.4.5) 
(Figure 9.1-8)

MSLB (see Main Steam Line Break 
(6.2.1.1.1.2) (10.3.2) (15.4.2.1) 
(Table 15.4-9))

MSS-SP-61 (3.9.2.2) (5.5.7.4) (10.3.4) 
(Table 10.3-3)

MSS-SP-66 (3.9.2.2) (5.2)

MUFT Flux Calculations (4.3.3.2)

— N —
NAA-SR-4694, 1960 (4.3 References) 

(5.4 References)

NAA-SR-10100 (9.4.1.3)

NACA-TN-4382 (4.4 References)

NASA-TN-D-6170, 1971 (12A References)

NA-TR-1001 (7.3 References) 
(7.6 References) (8.3.1) (8.3 References)

NA-TR-1002 (7.3 References) (7.6 
References) (8.3.1)

National Fire Protection Association (9.5.1.1) 
(9.5.1.3)

Natural Circulation Cooldown (5.5.4.3.4)

Natural Circulation Flow (15.2.9.2)

Natural Circulation in the Reactor Coolant 
Loops (15.2.9.1)

Natural Circulation Test, Cooldown with 
Boron Mixing (5.5.4.3.4)
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Natural Circulation Tests (Figure 4.4-16) 
(14.1.4)

Natural Convection Condensation (6.2.1.1.1)

Natural Gas Pipelines (2.2.1.7)

Natural Phenomena Protection [GDC 2] 
(3.1.2)

NCCODE Computer Code (3.7.3.1.1) 
(3.7.3.1.3.1)

Nearest Occupied Residence (15.4.1.3)

NEDO-12037, 1970 (11B References)

NEDO-20533, 1974 (6.2 References)

Negative Moderator Coefficient (15.4.2.1.1)

Negative Reactivity Excursion (15.2.14.1)

Negative Reactivity Feedback - Reactivity 
Coefficient (4.3.1.2) (see also Reactivity 
Coefficients)

Negative Reactivity Insertion (15.1.5)

NEMA Standards (6.2.2.2.4)

Net Electrical Output (1.1)

Net Positive Suction Head (1.3.2) (6.3.2.2.6) 
(9.2.1.3) (see also NPSH)

Net Positive Suction Head Available - NPSHA 
(6.2.2.3.2) (6.3.2.2.6)

Neubert Problem (3.7.2.7.2.1) (Table 3.7-6) 
(Table 3.7-7)

Neutron Absorber (1.2.4)

Neutron Detector Carriage (6.2.1.2.1)

Neutron Dose Rates (Table 12A-1) 
(Table 12A-2)

Neutron Flux Detector Drive System 
(7.7.1.9.2)

Neutron Flux Levels at Full Power 
(Table 4.3-5)

Neutron Flux Mapping System (Figure 7.7-13)

Neutron Flux Rate Trips (7.2.1.1.1)

Neutron Flux Reactor Trip (7.2.2.3.1) 
(15.2.6.3.1)

Neutron Shielding (6.2.2.3.1) (12A)

Neutron Shielding - Supplementary 
(6.2.1.2.12) (12A) (12A.2) (12A.4)

Neutron Shield Tank (5.5.9) (Table 9.2-7) 
(12.1.2.1)

Cooler (Table 9.2-7)

Cooling Pumps (Table 9.2-7)

Cooling Subsystem Component Design 
Data (Table 9.2-7)

Cooling Water Subsystem (9.2.2.1.3) 
(9.2.2.2.3) (9.2.2.3.3) (9.2.2.4.2)

Support Evaluation (5.5.9.3.2) 
(Figure 5.5-14) (Figure 5.5-15)

Surge Tank (9.2.2.3.3) (Table 9.2-7)

Neutron Source Assembly (4.2.3.2.1)

Neutron Source Rods (4.2.3.1.3)

New Fuel Assemblies (4.1) (9.1.1) (9.1.4.1)

New Fuel Crane (9.1.4.4.8) (Figure 9.1-10)

New Fuel Elevator (9.1.4.4.7)

New Fuel Storage (9.1.1)

New Fuel Storage Racks (9.1.1)

NEWSECT Computer Code (9A.5.5) 
(Table 9A-1)

NFPA Standard 12A-1973 (9.5.1.3)

NFPA Standard 72D and E (9.5.1.2.3)

Nil Ductility Temperature (5.2.3.3.1) 
(Figure 5.2-7)

Nitrogen (9.5.6.1)

Nitrogen-16 (12.1.2.2) (Table 12.1-3)
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Nitrogen Accumulators (6.2.1.1.1.2) 
(6.3.2.1.1)

Nitrogen Bubble Test Rig (6.2.1.4.3)

Nitrogen Gas (Table 3.5-5) (6.2.5.2) 
(6.3.2.1.1)

Nitrogen Supply Lines (6.2.7.3)

NOAA, NMFS-5600, 1971 (11B References)

Nominal Latch Clearance at Minimum and 
Maximum Temperature (Figure 4.2-26)

Nonregenerative Heat Exchanger (9.3.4.2.4.4) 
(Table 9.3-3)

North Anna Reservoir Design (9.2.1.2.3)

North Anna Reservoir - Flow Conditions 
(Table 11.2-20)

North Anna River - Elevations (Figure 2.4-8) 
(Figure 2.4-9)

North Anna Unit 3 (9.5.1.3)

Novendstern-Sandberg Correlation (4.4.3.1.3)

Nozzle Air Test (6.2.2.4.1) (6.2.2.4.2)

Nozzle Safe Ends (5.2.3.1)

Nozzle Smoke Test (6.2.2.4.1)

NPSH (see also Net Positive Suction Head)

NPSH, Analyses, Methods, and Procedures 
(6.2.2.3.2)

NPSH Analysis (6.2.1.1.1) (6.2.2.3.2) 
(Tables 6.2-45 through 6.2-46)

NPSHA Transients (6.3.2.2.6) (6.3.2.2.7) 
(Figures 6.3-8 through 6.3-13)

NPSH Sensitivity Studies (6.2.2.3.2)

NSSS

Code Class II and III Equipment 
(3.9.2.3) (Table 3.9-3)

NSSS (continued)

Components not Covered by ASME 
Code (3.9.3.1)

Environmental Design (3.11.1)

Materials (5.2.3.4)

Power Ratings (Table 15.1-1)

Seismic Design (3.10.1)

Nuclear Design - Reactor (Table 1.3-1) (4.3)

Analytical Methods (4.3.3) (Table 4.3-8)

Description (4.3.2.1)

Design Bases (4.3.1)

Parameters, Axial Power Distribution 
(4.3.2.2.6)

Parameters, First Cycle (Table 4.3-2)

Nuclear Energy Liability Property Insurance 
Association (9.5.1.1) (9.5.1.3)

Nuclear Instrumentation and Manual Trip 
Signals (Figure 7.2-3)

Nuclear Instrumentation Permissives and 
Blocks (Figure 7.2-10)

Nuclear Instrumentation System (7.7.1.3.1) 
(15.2.3.1)

Nuclear Instrumentation System Testing 
(7.2.3.2)

Nuclear Overpower Trips (7.2.1.1.1)

Nuclear Piping Systems (1.3.2)

Nuclear Power Station Quality Assurance 
Manual (14)

Nuclear Steam Supply System (1.2.3) (see also 
NSSS)

Nuclear Systems - Comparison with Other 
Facilities (Table 1.3-13)

Nuclear Training Supervisor (13.1.1.2) (13.2)

Nucleate Boiling (15.1.2.2) (15.4.1.1)
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NUPIPE II Computer Code (3.8.4.5.4.1) 
(3.8.4.5.4.2)

NUREG 0564 (2.3.3.2.1)

NUREG 0570 (6.4.1.3.3)

NUREG 0578 (6.2.1.5) (7.3.1.3.5.3) (7.5.2) 
(7.6.7) (9.2.1.2.1) (9.2.2.3.1) (9.3.2.2.1) 
(9.3.4.2.4.1) (11.4.1) (11.4.3) (12.1.2.11) 
(12.1.4.2) (12.2.4)

NUREG 0588 (3.11.2.9) (3A.97)

NUREG 0630 (15.4.1)

NUREG 0654 (13.3) (13.3 References)

NUREG 0660 (9.5.5.2) (9.5.6.2)

NUREG 0696 (2.3.3.2.1) (2.3.3.2.5.1) (13.3) 
(13.3 References)

NUREG 0737 (2.3.3.2.1) (3A.97) (5.5.7.4) 
(5.5.8.4) (6.2.5.1) (9.3.2.2.1) (11.4.1) 
(11.4.3) (Table 11.4-1) (12.2.4) (13.3) (13.3 
References)

NUREG 1335, 1976 (12A References)

NUREG 01531 (6.2.1.3.1.2)

NYO-3250-2, 1965 (4.4 References)

— O —
Offsite Communication Systems (9.5.2.2)

Offsite Dose - Main Steam Line Break 
(15.4.2.1.3)

Offsite Effects - DBA (15.4.1.8) (15.4.1.9.3)

Offsite Power System (8.2) (8.2.1) (8.2.2)

Offsite Radiological Monitoring Program 
(11.6)

OGRE Computer Code (12.1.6.2)

Old Dominion Electric Cooperative (ODEC) 
(13.1.1.2)

On-Line Refueling (15)

On-Line Testing (1.3.2)

Onsite Electric Power System (8.1.2) (8.3)

AEC Criteria Compliance (8.3.1.1.2.1) 
(8.3.1.2.2.1) (8.3.2.2.1)

IEEE Criteria Compliance (8.3.1.1.2.2)

NRC Safety Guide Compliance 
(8.3.1.1.2.2)

Safety Criteria (8.1.4)

Onsite Inspection - Fuel (4.2.1.4.3)

Operating-Basis Earthquake (Table 2.4-8)

Operating-Basis Earthquake Loadings 
(3.7.3.2.3.1) (3.7.3.3)

Operational Transients (4.4.2.9) (15.1)

Operations Coordinator (13.1.1.2)

Operations Supervisor (13.1.1.2)

Operations Support Center [OSC] (see 
Emergency Response Facility)

Operator Error (15.2.14.1)

Optimum Controller Setpoints (15.1.1)

Organ Dose (11.2.8) (Table 11.2-21) 
(Table 11.2-22) (Table 11C-6)

Organs of Interest for Effluent Radionuclides 
(Tables 11B-10 & 11B-11)

Organization - Operational Phase (13.1.1.2)

Organizational Structure of Vepco (13.1)

ORNL-3556, 1964 (4.4 References)

ORNL-3721, Supplement 3, 1966 
(11B References)

ORNL-4360, 1969 (6.2 References)

ORNL-NS1C-22, 1968 (3.5 References)
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ORNL-TM-1911, 1967 (6.2 References)

ORNL-TM-2412, Part IV, 1970 
(6.2 References)

ORNL-TM-2414, 1970 (6.2 References)

ORNL-TM-2919, 1970 (6.2 References)

Outside Air Makeup (6.4.1.1)

Outside Recirculation Spray [ORS] System 
(6.2.2.2)

Cross Connection with Safety Injection 
System (6.2.2.2)

Discharge Penetration (6.2.4.2)

Pumps (6.2.1.1.1) (6.2.2.2)

Pump Flow-Testing (6.2.2.4.2)

Pump Seal Instrumentation (6.2.2.5.2)

Pump Suction Line Isolation (6.2.4.2)

Overpower

Instrumentation (4.4.5.2)

Maximum (15.1.4)

Protection (15.1.3) (Figure 15.1-1) 
(15.2.2.1) (15.2.7.1) (15.2.10.1)

Protection System (15.4.2.1.1)

Setpoint (15.2.2.1)

Trips (7.2.1.1.2) (15.2.13.1) (15.4.2.1.1)

Trip Point (Table 15.1-3)

Overpressure Relief Protection, Waste Gas 
Decay Tanks (11.3.3)

Overpressurization of the Residual Heat 
Removal System (15)

Overtemperature

Instrumentation (4.4.5.2)

Protection (15.1.3) (Figure 15.1-1) 
(15.2.2.1) (15.2.10.1)

Setpoint (15.2.2.1)

Trip (7.2.1.1.2) (15.2.7.2)

Oxygen (9.5.6.1)

Oxygen Analyzers (11.3.3)

Oxygen Control (9.3.4.2.2.2)

— P —
P1MG Computer Code (5.4.3.6.1) (5.4.3.6.2)

P-8 Setpoint (15.2.6.3.1)

PAMC 1 and 2 (7.5.1) (7.5.2)

PANDA Computer Code (4.3.2.8.5) (4.3.3.3)

Panel Control Systems (7.7)

Parameters Used to Describe the Pressurized 
Water Reactor with U-Tube Steam 
Generators - Volatile Chemistry 
(Table 11C-7)

Partial Loss of Forced Reactor Coolant Flow 
(15.2.5) (Table 15.2-1)

Particulate Filters (9.4.2.2)

Particulate Monitoring - Postaccident (11.4.3)

Particulate Monitoring - RWST (6.2.2.4.1)

Part-Length Control Rods (4.1) (4.3.1)

Part-Length Control Rod Drive Mechanism 
(4.1) (4.2.3.2.2)

Part-Length Control Rod Removal (4.1)

Part-Length Rod Positions (15.4.6.1.2)

Pasquill-Type “F” (15.4.1.3)

PASS (see Postaccident Sampling)

Passive Failure Criteria - ECCS (6A.3) 
(Table 6A-2)

Pathways of Exposure to Gaseous Releases 
(Table 11C-5)

Pathways of Human Exposure (11.6.2)

PDQ Computer Code (4.3.1.5) (4.3.2.7) 
(5.4.3.6.2)
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Peak Accelerographs (3.7.4.4)

Peak Clad Temperature (6.3.2.1.1) (15.3.1.2) 
(15.3.1.3) (15.3.1.4) (15.4.1.1) 
(Table 15.4-4)

Peak Containment Pressure (1.3.2) 
(Table 6.2-18)

Peak Containment Temperature (6.2.1.3.1) 
(Table 6.2-18)

Peak Fuel Temperature (Figure 4.4-1) 
(Figure 4.4-1)

Peak Heat Flux (15.2.1.2)

Peak Hot Spot Clad Average (15.4.6.1.2)

Peak Hot Spot Fuel Center Temperature 
(15.4.6.1.2)

Peaking Factor (4.4.2.2.6) (15.1.2.3) (15.4.1.1)

Peak Power during Boration/Dilution 
Overpower Transients (Figure 4.3-24)

Peak Power during Control Rod Malfunction 
Overpower Transients (Figure 4.3-22)

Peak Pressure Differential - Containment 
(6.2.1.3.2)

Peak Pressure Differential Upper Reactor 
Cavity Nodalization (Figure 6.2-32)

Peak Reactor Coolant Pressure (15.4.6.1.2)

Peak Xenon Startup (4.3.2.5.5)

Pellet Density (1.3.2)

Penetrations (3.8.2.1.4.1) (3.8.2.1.4.4) 
(Figure 3.8-11)

Penetration Assembly Stresses (6.2.4.1)

Penetrations - Electrical (Figures 3.8-12 
and 3.8-13)

Permali Locations (Figure  12.1-6)

Permissible F (Z) Envelope (15.4.1.1)

Permissive 7 (15.3.4.1)

Permissive 8 (15.3.4.1)

Personnel Dosimetry (12.3.3)

Personnel and Equipment Hatch Assemblies 
(Figure 3.8-14)

Personnel Staging Basket (6.2.1.2.6)

pH Control (9.3.4.2.2.1)

PHOENIX Computer Code (15.2.5.2.1) 
(15.3.4.2.1) (15.4.4.2.1)

Physics Startup Tests (4.3.2.3.4)

Physiography (2.5.2.2)

Pipe Breaks and Cracks (11)

Analysis and General Results (3C.2.3)

Criteria (3C.2) (3C.2.2) (Table 3C-1)

Effects (3C.5)

Feedwater (3C.5.2) (Table 3C-7)

Locations (3C.2.2.2)

Main Steam (3C.5.1) (Table 3C-4)

Methods and General Results (3C.2.3)

Miscellaneous Systems, Auxiliary 
Building (3C.5.4)

Miscellaneous Systems, Turbine 
Building (3C.5.3)

Pipe Break Locations, Sizes (6.2.1.1.2)

Pipe Breaks - Secondary System, Minor 
(15.3.2)

PIPESTRESS Computer Code (3.7.3.1.1) 
(3.7.3.4)

Pipe Whip (6.2.4.2)

Pipe Whip Protection (3.6.2) (3C.2.4) 
(Table 3C-8)

Pipe Whip Restraints and Analysis (3.6.2.5.4) 
(3.6.3) (Figures 3.6-15 through 3.6-27) 
(6.2.4.2)
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Piping Penetrations (3.8.2.1.4.1) 
(Figure 3.8-11) (Figure 3.8-15) 
(Table 6.2-34)

Piping System Breaks Inside Containment - 
Effects (3.8.1.4.4) (3.8.2.2)

Piping System Breaks Outside Containment - 
Effects (11)

Piping Systems Design Loading Combinations 
(Table 3.7-2)

Piping Systems Penetrating Containment 
[GDC 54 and 55] (3.1.47) (3.1.48)

Piping System Seismic Design and Analysis 
Criteria (Table 3.7-3)

Piping Temperature Element Assembly - 
Missile Characteristics (Table 3.5-3)

Piping Testing (3.9.1.2.2)

Piping - Underground (3.11.3)

PITRUST Computer Program (3.7.3.1.3.6)

Plan Site Geotechnical Profile Locations 
(Figure 2.5-3)

Plant Control Systems (5.6) (7.7)

Analysis (7.7.2)

Computer System (7.7.1.10)

Control Stations (7.7.1.12)

Incore Instrumentation (4.1) (7.7.1) 
(7.7.1.9) (Figure 7.7-13)

Interlocks (7.7.1) (7.7.1.4) (Table 7.7-1)

Monitoring and Indicating Signals 
(7.7.1.3)

Optimization (15.1.1)

Pressurizer Level Control (7.7.1) 
(7.7.1.5) (Figure 7.7-6) 
(Figure 7.7-10)

Pressurizer Pressure Control (7.7.1) 
(7.7.1.5) (Figure 7.7-6) (Figure 7.7-9)

Process Instrumentation (7.7.1.11)

Plant Control Systems (continued)

Reactor Control System (7.7.1) (7.7.1.1) 
(Figure 7.7-1)

Rod Control System (7.7.1) (7.7.1.2) 
(7.7.1.3.2) (7.7.1.3.3) (7.7.1.3.4) 
(7.7.1.3.5) (7.7.1.4.1) (7.7.2.2) 
(Figures 7.7-2 through 7.7-4)

Separation from Protection Systems 
(7.7.2.1)

Steam Dump Control (7.7.1) (7.7.1.8) 
(7.7.2.5) (Figure 7.7-5) 
(Figure 7.7-12)

Steam Generator Level Control (7.7.1) 
(7.7.1.7) (Figure 7.7-11)

Plant Cooldown (15.1)

Plant Description (1.2)

Plant Design (1.3.1.2)

Plant Heatup (15.1)

Plant Load Transients (1.2.3)

Plant Operation Parameters (1.3.1.2)

Plant Procedures (13.5)

Plant Records (13.6)

Plant Shutdown (5.1.3.3)

Plant Shutdown Equipment (3C.4.2) 
(Table 3C-3)

Plant Shutdown and Equipment Important to 
Safety (3C.4)

Plant Structures (1.2)

Polar Crane (9.1.4.4.12) (Figure 9.1-14)

Population

Centers (2.1.3.5)

Distribution (2.1.3) (Figures 2.1-5 
through 2.1-10)

Transient (2.1.3.4)
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Population Exposure - Radiation (11B.2.2) 
(Table 11B-8)

From Fish Ingestion (11B.4.2) 
(11B.4.2.2)

From Gaseous Effluents (11.3.8) (11B.3) 
(11B.3.2.2)

From Liquid Effluents (11.2.8) 
(Table 11.2-23) (11B.4.2)

From Swimming, Boating, and 
Sunbathing (11B.4.2.3)

From Water Ingestion (11B.4.2.1)

Portable Demineralizer (11)

Positive Reactivity Insertion (15.3.7.1)

Postaccident Environment (6.3.3.10)

Postaccident Hydrogen Purge (6.2.3.2)

Postaccident Monitoring and Control Panels 
(7.5.1) (7.5.2)

Postaccident Sampling (9.3.2.2)

Post DBA (Table 6.2-54)

Post-DBA Hydrogen Control - Parameters 
(Table 1.3-3)

Post-LOCA Monitoring (7.3.1.3.3.2)

Post-LOCA Switchover from Injection to 
Recirculation Mode (7.3.2.10) 
(Figure 7.3-14)

Powdered Resin Holdup Tank Design Data 
(Table 11.2-1)

Powdered Resin Recirculation Pump Design 
Data (Table 11.2-1)

Power Coastdown Heat Curves (6.2.1.1.1.2)

Power Coefficient (4.3.2.3.3) (Figure 4.3-34) 
(Figure 4.3-35)

Power Density Distribution (Figures 4.3-7 
through 4.3-11) (Figure 4.3-21)

Power Distribution (Figures 4.2-16 through 
4.2-18) (4.3.2.2) (4.3.2.2.1) (4.3.2.2.6) 
(4.3.2.4.3)

Accident Analyses (15.1.2.3)

Analysis Verification (4.3.2.2.7) 
(Figure 4.3-26)

Control (4.3.1.3)

Monitoring (4.3.2.2.9)

Power Escalation Permissives (7.2.1.3.1)

Power Generation (5.1.3.2) (9.3.4.2.5.2)

Power Level Escalation (14.1.2.3) (14.1.2.4)

Power Lines - External (15.3.4.1)

Power Mismatch (15.2.11.1)

Power-Operated Relief Valves (5.1.1.8) (5.2.2) 
(5.2.2.2) (5.5.8.1) (5.5.8.2) (6.2.4.2) 
(15.2.9.1) (15.4.4.1)

Power Output Instrumentation (4.4.5.3)

Power Overshoot (15.2.3.2)

Power - Peak (Figure 4.3-22) (Figure 4.3-23)

Power Peaking Factors (11.1.1) (15.1.2.3) 
(15.2.12.2) (15.4.2.1.1)

Power Range Channels (15.2.1.1)

Power Range High Neutron Flux Trip 
(15.2.10.2)

Power Range Neutron Flux Level Trip 
(15.2.1.1) (15.1.4) (Table 15.1-4)

Power Ratings - Accident Analysis (4.1) 
(15.1.2.1) (Table 15.1-1) (Table 15.1-2)

Power Redistribution (4.3.2.4.3)

Power Shape Calculations (15.2.3.2)

Power Spike due to Single Nonflattened Gap 
in the Adjacent Fuel (Figure 4.3-19)

Power Spike Factor as a Function of Axial 
Position (Figure 4.3-20)
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Power Spiking (Figures 4.3-18 through 4.3-20)

Prandtl-Reuss Flow Rule (5.2.1.2)

PRATO (3.7.2.7.1) (3.7.2.7.1.10) 
(Figure 3.7-9)

Precipitation Data (2A.2.3.2) (2A, Historical 
Data U.S. Weather Bureau Data Sheets, 
Historical Inflows and Unit Hydrograph 
Optimization, Generation and Routing of 
Floods) (Table 2A-4)

Precipitation Losses (2.4.3.2)

Precipitation - Probable Maximum (2.4.3.1)

Precipitation - Sampling for Radioactivity 
(11.6.3)

Preoperational Test Program (3.9.1.2.4) (14) 
(14.1.1) (Table 14.1-1) (Figure 14.1-1)

Preoperational Test Program Administration 
(14)

Preservice Inspection Program (5.2.5.1)

Pressure Level Alarms (15.4.3.1)

Pressure Relief Valves (3.9.1.1.1)

Pressure Transients (5.2.2.2)

Pressure Transients, LHSI Pump NPSH 
(Figure 6.3-9) (12A.5) (Table 12A-3)

Pressure Transmitters (3.11.2.9) (7.2.1.5) 
(7.2.2.3.4)

Pressure Vessel Irradiation (4.3.2.9)

Pressurizer (Table 1.3-1) (5.1.1.5) (5.2.2) 
(5.5.5) (5.5.5.1.2) (Figure 5.5-5) 
(Table 6.2-33) (9.3.4.2.4)

Activities (11.1.1.6) (Table 11.1-12)

Blowout Panels (6.2.1.3.2.5)

Compartment (6.2.1.3.2)

Cubicle (Table 6.2-37)

Design Analysis (5.5.5.3.5)

Pressurizer (continued)

Design Bases (5.5.5.1)

Design Data (Table 5.5-11)

Design Description (5.5.5.2)

Design Evaluation (5.5.5.3)

Heaters (5.1.3.1) (5.5.5.2.2) (15.2.7.2) 
(15.2.14.2)

Heater Control (Figure 7.7-7)

Level (5.5.5.3.2) (15.3.1.1)

Level Alarms (15.4.3.1)

Level Control (7.2.1.5)

Level Instrumentation (5.6)

Level Signal (15.2.13.1)

Low Pressure Trip Setpoint (15.4.1.1)

Materials (5.2.3.1.1) (Table 5.2-20)

Nodalization (Figure 6.2-45)

Overpressure Protection (5.2.2)

Performance (5.5.5.3.2)

Power-Operated Relief Valves (5.2.2.1) 
(5.5.8.1) (5.5.8.2) (15.4.2.2.2)

Pressure Control (5.2.2.1) 
(Figure 7.2-11) (7.7.1) (7.7.1.5) 
(Figure 7.7-6) (Figure 7.7-9)

Pressure Instrumentation (5.6)

Pressure and Level Instrumentation 
Environmental Qualification 
(3.11.1.3.2)

Pressure Signal (15.2.7.1) (15.2.13.1)

Pressure and Water Level Trips 
(7.2.1.1.3) (7.2.2.3.3) (7.2.2.3.4)

Quality Assurance Program (5.5.5.4) 
(Table 5.5-13)

Relief and Safety Valves (5.1.1.7) 
(5.5.5.2.2) (5.5.8) (Table 5.5-17) 
(7.6.7)

Setpoints (5.5.5.3.3)

Spray System (5.2.2.1)

Tests and Inspections (5.5.5.4)

Vent (5.5)
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Pressurizer (continued)

Volume (5.5.5.1.2)

Pressurizer Relief Tank (5.1.1.6) (5.5.6) 
(6.2.1.2.15)

Design Bases (5.5.6.1)

Design Data (Table 5.5-14)

Design Description (5.5.6.2)

Design Evaluation (5.5.6.3)

Level (5.5.6.2.2)

Level Instrumentation (5.6)

Materials (Table 5.2-20)

Pressure (5.5.6.2.1)

Pressure Instrumentation (5.6)

Rupture Discs (5.5.6.3)

Subcompartment, Differential Pressure 
(6.2.1.3.2)

Surge Tank (5.5.6.1)

Temperature Instrumentation (5.6)

Tests and Inspections (5.5.5.4)

Trips (7.2.1.1.3) (Figure 7.2-6)

Valve Design Parameters (Figure 5.5-12)

Water Level (15.2.7.1)

Water Level Control (7.7.1) (7.7.1.6) 
(Figure 7.7-6) (Figure 7.7-10)

Water Level Reference Leg 
Arrangement (7.2.1.5) (7.2.2.3.4)

Water Temperature (5.5.6.2.3)

Water Temperature Instrumentation (5.6)

Pressurizer Relief Valve (15.2.7.1)

Pressurizer Safety and Relief Valves (5.5.8)

Design Description (5.5.8.2)

Discharge Temperatures (5.5.5.2.2.4)

Discharge Temperature Instrumentation 
(5.6)

Tests and Inspections (5.5.8.4)

Pressurizer Safety Valves (5.1.1.7) (5.5.8.1) 
(15.2.2.1) (15.2.7.1) (15.2.12.1) (15.4.2.2) 
(15.4.4.1)

Pressurizer Spray (5.5.5.3.4) (15.2.7.2) 
(15.4.2.2.2)

Pressurizer Spray System (5.2.2.1) (15.4.4.1)

Spray Line Nozzles (5.5.5.2.2)

Spray Line Temperatures (5.5.5.2.2.3)

Spray Line Temperature Instrumentation 
(5.6)

Spray Lines and Valves (5.5.5.3.4)

Pressurizer Subcompartment Analysis 
(6.2.1.3.2.7) (Table 6.2-37) (Table 6.2-38) 
(Figure 6.2-45)

Differential Pressure (Figure 6.2-46) 
(Figure 6.2-47)

Mass and Energy Release Rates 
(Table 6.2-7) (Table 6.2-8)

Pressurizer Support (5.5.5.2.2.1) (5.5.9) 
(5.5.9.2.3) (5.5.9.3.2) (Figure 5.5-11)

Pressurizer Support - Dynamic Model 
(Figure 5.5-14) (Figure 5.5-15)

Pressurizer Surge Line (5.5.5.1.1) (5.5.5.2.1) 
(Table 5.5-20)

Pressurizer System Pressure (5.5.5.3.1)

Prevention of Criticality in Fuel Storage and 
Handling [GDC 62] (3.1.53)

Primary Containment Isolation [GDC 56] 
(3.1.49)

Primary Coolant Flow Reactor Trip (15.2.5)

Primary Coolant System Trip Signals 
(Figure 7.2-5)

Primary Drains Transfer, Pumps (Table 9.3-3)

Primary Drain Transfer Tank (5.5.6.1) 
(Table 9.3-3)
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Primary Grade Water Tank Thermosiphon 
Heaters (Table 9.3-7)

Primary Plant Gas Supply System (1.2.10) 
(9.5.10) (Table 9.5-6)

Primary to Secondary System Leakage 
(10.4.8.3) (15.4.2.1.3)

Primary Shielding (12.1.2.1)

Primary Source Assembly - Conceptual 
(Figure 4.2-21)

Primary System Characteristics (11C.4.1.2)

Primary Vent Pots (6.2.1.2.8) (9.3.3) 
(Table 9.3-3)

Primary Water Pumps - Parameters 
(Table 1.3-13)

Primary Water Service Pumps (Table 9.3-7)

Primary Water Standby Pumps (Table 9.3-7)

Primary Water Tanks (Table 9.3-7)

Primary Water Tanks - Parameters 
(Table 1.3-13)

Primary Water Tank Releases (11.3.5.5)

Private Branch Telephone Exchange 
(9.5.2.1.4)

Probable Maximum Flood (2.4.3) (2A)

Flood Flow (2.4.3.4)

Revised Analysis (2A)

Surge (2.4.5)

Technical Specifications and Emergency 
Operation Requirements (2.4.14)

Tsunami (2.4.6)

Procedures (13.5)

Process Analog System - Reactor Trip System 
(7.2.1.6) (7.2.3.3)

Process Auxiliaries (9.3)

Process and Effluent Radiation Monitoring 
System (Table 1.3-8) (11.4) (Table 11.4-1)

Process Instrumentation (7.7.1.11)

Process Radiation Monitoring System 
Counting Rates of Limiting Isotopes 
(Table 11.4-2)

Process Vent (6.2.6.2)

Blowers (11.3.3) (Table 11.3-1)

Charcoal Filters (Table 1.3-12)

Discharge Nozzle (11.3.3)

Filter (6.2.3.2) (Table 6.2-52)

Gas Monitor (11.4.2.3)

Particulate Monitor (11.4.2.2)

Production and Consumption of Higher 
Isotopes (Figure 4.3-2)

Protection against Anticipated Operational 
Occurrences [GDC 29] (3.1.25)

Protection and Control Systems

Failure Modes [GDC 23] (3.1.19)

Functions [GDC 20] (3.1.16)

Independence [GDC 22] (3.1.18)

Interlocks (Table 7.2-3)

Reliability and Testability [GDC 21] 
(3.1.17)

Requirements for Reactivity Control 
Malfunctions [GDC 25] (3.1.21)

Separation [GDC 24] (3.1.20) (7.7.2.1)

Protection Lines (15.2.2.1)

Protective Coatings (3.8.2.7.6) (Table 3.8-10) 
(3D) (6.2.3.6)

Protective Devices - Emergency Diesels 
(8.3.1.1.1)

Prototype Assembly Tests (1.5.1.5)

Prototype Reactors Internals Assurance 
Program Status (Table 3A-1)
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Public Address System (9.5.2.1.1)

Public Facilities and Institutions (2.1.3.6) 
(Figure 2.1-11)

Public Water Supplies in the Vicinity of the 
Site (Table 2.4-3) (Figure 2.4-11)

“Puff” Ground Release (15.3.6.2)

Pump Coastdown (15.3.1.1)

Pumped ECCS Flow - Reflood (15.4.1.1)

Pumphouse Settlement (see Service Water 
Pumphouse Settlement (3.8.1.1.7) (3.8.4.5) 
(Figure 3.8-60))

Pump Seizure (15.4.4.2)

Pump Submergence and Minimum Operating 
Level (2.4.11.5) (Table 2.4-6)

Pump Suction Breaks - Description 
(6.2.1.3.1.1)

Purge Blowers (1.2) (6.2.5.2)

Purge, Containment (6.2.5.2)

Purge Mode (6.2.5.2)

Purge Rate (6.2.5.2)

Purge System (1.2.10) (9.4.9.1)

Purging, Controlled (6.2.5.1) (6.2.5.2)

PWR-GALE Computer Code (11C.3)

PWR Natural Circulation Test (Figure 4.4-16)

— Q —
Qualification Tests and Analyses - NSSS 

(3.11.1.2)

Qualified Equipment - Location (Table 3F-4)

Quality Assurance (17)

Quality Assurance during Design and 
Construction (17)

Quality Assurance Manager (13.1.1.2)

Quality Assurance Program (1.3.2)

Quality Assurance Staff (13.4)

Quality Control of Release of Radioactive 
Materials to the Environment [GDC 60] 
(3.1.51)

Quality Control Supervisor - Operations and 
Maintenance, MPP Projects (13.1.1.2)

Quality Group Classification - Systems (3.2.2)

Quality Standards and Records [GDC 1] 
(3.1.1)

Quench Spray Delay (6.2.2.2)

Quench Spray Droplets (6.2.2.2) 
(Figure 6.2-54) (Figure 6.2-55)

Quench Spray Flow - LOCA (Figure 6.2-83) 
(Figure 6.2-84)

Quench Spray Initiation (6.2.1.3.1)

Quench Spray Subsystem (6.2.2.1) 
(Table 6.2-42) (15.4.1.4)

Description (6.2.2.2) (Figure 6.2-52)

Design Evaluation (6.2.2.3.1)

Headers (6.2.2.2) (Figure 6.2-52)

Inadvertent Operation (6.2.6.3) 
(Table 6.2-58)

Instrumentation (6.2.2.5.1)

Nozzles (6.2.2.4.1) (6.2.2.2) 
(Figures 6.2-55)

Penetration (6.2.4.2)

pH (6.2.3.1)

Pumps (6.2.2.2) (6.2.2.3.3) (6.2.2.5.1) 
(Table 6.2-42)
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Quench Spray Subsystem (continued)

Pump Actuation Time Delay 
(Table 6.3-9)

Pump Qualification (6.2.2.2)

Qualification (3.11.2.1)

Supply Line (6.2.2.2)

Testing (6.2.2.4.1)

Water Temperature (6.2.6.3)

Quench Spray Subsystem Analysis - Hot Leg 
DER (Figures 6.2-83 through 6.2-90)

— R —
Raceway Code Designation/Identification 

(8.3.1.1.2.3) (Table 8.3-5)

Radial and Axial Power Peaking Factors 
(11.1.1)

Radial Flow Distribution (Figures 4.4-12 
through 4.4-14)

Radial Peaking Factor (15.1.2.3)

Radial Power Distributions (4.3.2.2.2) 
(4.3.2.8.6) (4.4.2.2.2) (4.4.3.2.1)

Radiation Exposure

Estimates (12.1.6)

Evaluation for Estimated Radioactive 
Effluents (11B)

From Gaseous Effluents (11B.3)

From Liquid Effluents (11B.4)

Pathways (11.6.2) (Table 11B-1) 
(11C.4.2) (Table 11C-5)

Reports from Other Plants (12.1.7.2)

Radiation Levels - Alarm (11.4.2)

Radiation Monitors (6.2.2.2) (11.4.1) (11.4.2) 
(Figure 12.1-2)

Radiation Monitors - Area (Table 1.3-9) 
(6.2.7.3) (12.1.4) (Table 12.1-4)

Radiation Monitoring - Airborne 
(Table 1.3-10) (12.2.4)

Radiation Monitoring - Process and Effluent 
(Table 1.3-8) (11.4)

Radiation Monitoring System (6.2.7.3) (11.4)

Radiation Monitors - Postaccident (11.4.3)

Radiation Protection (12)

Radiation Protection Operating Procedures 
(12.1.5) (12.2.5)

Radiation Sampling Media, Locations and 
Frequency (11.6.3)

Radiation Shielding (1.2.6) (12.1)

Design Description (12.1.2)

Design Objectives (12.1.1)

NUREG-0578 Requirements (12.1.2.11)

Operating Procedures (12.1.5)

Primary (12.1.2.1)

Secondary (12.1.2.2)

Source Terms (12.3.1)

Radiation Work Permit System (12.3.1)

Radiation Zones (12.1.1) (12.1.7.1) 
(Table 12.1-1) (Figure 12.1-1) (see also 
individual buildings or areas)

Radioactive Decontamination (11.2.5)

Radioactive Effluents (1.3.2)

Radioactive Leakage Rates (11.1.2)

Radioactive Materials - Control of Release to 
Environment [GDC 60] (3.1.51)

Radioactive Materials Handling Facilities and 
Equipment (12.4.2)

Radioactive Materials Safety (12.4)

Radioactive Release Monitoring (3.1.55)
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Radioactive Waste Management (11)

Radioactive Waste Pump - Design Data 
(Table 11.5-1)

Radioactivity Concentrations Due to Liquid 
Effluents (Table 11C-2)

Radioactivity Concentrations in Reservoir and 
Waste Heat Treatment Facility 
(Table 11B-3)

Radioactivity Control Procedures (13.5)

Radio Communication (9.5.2.1.3)

Radio Communication System (9.5.2.2.3)

Radiographic Inspection (6.2.2.2.5)

Radiological Environmental Sampling 
Program Sample Station Locations 
(Figure 11.6-1)

Radiological Evaluation Data and 
Methodology (11C.4)

Radiological Monitoring Equipment 
(Table 11.6-2)

Radiological Monitoring Program - 
Preoperational (Table 11.6-1)

Radiolytic Decomposition (6.2.3.6)

Railroads (2.2.1.4)

Rainfall - Hourly Distribution (Figures 2A-11 
through 2A-16)

Ramp Load (1.2.4)

Ramp Load Changes (7.7.2.4) (15.1)

Ramp Load Increase (15.2.11.1)

Range Flux Level (15.2.4.2)

Ranz and Marshall - Experimental Work 
(6.2.3.1)

Rapid Reactivity Insertion (15.4.6)

RCCA Alignment (15.2.3.1)

RCCA Ejection (15.4.6)

RCCA Insertion (15.1.5) (15.2.1.2) (15.2.2.2)

RCCA Misalignment (15.2.3) (Table 15.2-1) 
(Figure 15.2-3)

RCCA Withdrawal (15.2.1.3)

RCP Bus Protection - Comparison with other 
Facilities (Table 1.3-5)

RCS (see Reactor Coolant System (Table 
1.3-1) (5.1) (5.1.2) (Table 5.1-1) (5.5) 
(6.2.2.3.3) (15.2.4.2))

Reactivity Coefficients (4.3.1.2) (4.3.2.3) 
(4.3.2.4) (4.3.2.5) (15.1.6) (Table 15.1-2) 
(Figure 15.1-1) (15.2.2.2) (15.2.5.2)

Reactivity Control (1.2.3) (3.1.9.2) (4.1) 
(4.3.2.5) (7.7.2.2) (9.3.4.1.1) (9.3.4.3.1)

Chemical Poison (4.3.2.5.1)

Experimental Confirmation (4.3.2.4.9)

Requirements (4.3.2.4)

Reactivity Control Components (4.1) 
(4.2.3.1.3) (4.2.3.2.1) (4.2.3.3.1)

Absorber Rods (4.2.3.1.3) 
(Figure 4.2-18)

Burnable Poison Rods/Assemblies 
(4.2.3.1.3) (4.2.3.2.1) (4.2.3.3.1) 
(Figure 4.2-19) (Figure 4.2-20) 
(4.3.2.5.4) (Figures 4.3-4 
through 4.3-6)

Control Rod Drive Mechanism 
(4.2.3.2.2) (4.2.3.3.2) (4.2.3.4.2) 
(Figures 4.2-24 through 4.2-27)

Instrumentation (4.2.3.5)

Neutron Source Rods/Assemblies 
(4.2.3.1.3) (4.2.3.2.1) (Figure 4.2-21) 
(Figure 4.2-22)
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Reactivity Control Components (continued)

Rod Cluster Control Assembly (1.5.1.1) 
(4.2.3.2.1) (4.2.3.2.2) (4.2.3.3.1) 
(4.2.3.4.2) (4.2.3.5) (Figure 4.2-16) 
(Figure 4.2-17) (Table 4.3-3) 
(Figure 4.3-36)

Tests, Verifications, and Inspections 
(4.2.3.4.1)

Thimble Plug Assemblies (4.2.3.1.3) 
(4.2.3.2.1) (Figure 4.2-23) (4.3.2.5.3)

Reactivity Control System (Table 1.3-1) 
(3.1.25) (4.2.3) (4.2.3.1.3) (4.2.3.2) 
(4.2.3.3) (4.2.3.4)

Reactivity Control System Combined 
Capability [GDC 27] (3.1.23)

Reactivity Control System Redundancy and 
Capability [GDC 26] (3.1.22)

Reactivity Feedback (15.1.6) (15.2.1.1) 
(15.2.2.2)

Reactivity Feedback Weighting Factors 
(15.4.6.2.2.2)

Reactivity Insertion (15.2.1.1) (15.2.3.2) 
(15.4.6)

Reactivity Insertion Rate (4.3.1.4) (15.2.1.2) 
(15.2.4.2) (15.2.6.3.2) (15.2.10.2)

Reactivity Limits [GDC 28] (3.1.24)

Reactor Cavity (6.2.1.3.2.1)

Reactor Cavity Pressure Transient Analysis 
(12A.5) (Table 12A-3)

Reactor Containment (see Containment)

Reactor Control (1.2.3)

Reactor Control System (1.2.4) (7.7.1) 
(7.7.1.1) (Figure 7.7-1)

Reactor Coolant Activities (11.1.1.3) 
(Table 11.1-5)

Reactor Coolant Blowdown (6.2.1.1.1.2)

Reactor Coolant Filter (9.3.4.2.1) (9.3.4.2.4) 
(Table 9.3-5)

Reactor Coolant Flow (5.1.2.1) (5.1.2.1.1)

Reactor Coolant Flow Controller (15)

Reactor Coolant Flow Design (1.3.2)

Reactor Coolant Flow Measurement 
(7.2.2.1.3)

Reactor Coolant High Point Vent (Table 3.2-1)

Reactor Coolant Inventory Regulation 
(9.3.4.1.2)

Reactor Coolant Letdown Gross Activity 
Monitors (11.4.2.14)

Reactor Coolant Letdown Line - Isolation 
(6.2.4.2)

Reactor Coolant Loop

Flow Rates Instrumentation (5.6)

Pressure Instrumentation (5.6)

Shielding (12.1.2.3)

Stop Valve (5.1.1.8) (Figure 5.5-6) 
(Figure 7.6-2)

Reactor Coolant Makeup [GDC 33] (3.1.29)

Reactor Coolant Makeup Chemical Shim 
(9.3.4.2.2.4)

Reactor Coolant Piping (5.1.1.4) (5.2.3.1) 
(5.5.3) (5.5.3.2) (Table 5.5-5)

Contaminant Control (5.5.3.3.3)

Design Bases (5.5.3.1)

Design Evaluation (5.5.3.3)

Inspections (5.2.3.1.3)

Loadings (Table 5.2-14)

Materials (5.2.3.1.1) (5.2.3.1.2)

Material Corrosion/Erosion Evaluation 
(5.5.3.3.1)
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Reactor Coolant Piping (continued)

Materials Sensitization (5.2.3.1.7) 
(5.2.3.1.8)

Quality Assurance Program 
(Table 5.5-7)

Tests and Inspections (5.2.5) (5.5.3.4)

Reactor Coolant Pressure Boundary (5.1) (5.2)

Fracture Prevention [GDC 31] (3.1.27)

GDC 14 (3.1.10)

Inspection [GDC 32] (3.1.28)

Leakage Detection Systems (5.2.4)

Penetrating Containment [GDC 55] 
(3.1.48)

Materials Considerations (5.2.3) 
(Table 5.2-20)

Materials of Construction (5.2.3.1) 
(Table 5.2-20) (Table 5.2-21)

Quality [GDC 30] (3.1.26)

Valves (Table 3.11-1)

Reactor Coolant Pump (1.2.3) (Table 1.3-1) 
(5.1.1.3) (Figure 5.2-2) (5.5.1) (5.5.1.2) 
(Table 5.5-1) (Figure 5.5-1) (Figure 6.2-34)

Antireverse Rotation Device (5.5.1.3.10)

Bearing Integrity (5.5.1.3.4)

Cavitation (5.5.1.3.8)

Coastdown Capability (5.5.1.3.2)

Critical Speed (5.5.1.3.6)

Design Bases (5.5.1.1)

Design Evaluation (5.5.1.3)

Electroslag Welding (5.5.1.4.1)

Flywheel Fracture Toughness (5.2.3.3.3)

Locked Rotor (5.5.1.3.5)

Lube Oil Collection (5.5.1.3.12)

Materials (5.2.3.1.1) (Table 5.2-20)

Minimum Net Positive Suction Head - 
NPSH (5.5.1.3.8)

Missile Generation (5.5.1.3.7)

Overspeed (5.5.1.3.9)

Reactor Coolant Pump (continued)

Performance (5.5.1.3.1)

Performance Characteristics 
(Figure 5.5-2)

Protection (1.3.1.4)

Quality Assurance Program 
(Table 5.5-2)

Seals (5.5.1.3.1)

Seal Water Supply Line Isolation 
(6.2.4.2)

Shaft Seal Leakage (5.5.1.3.11)

Supports (5.5.9) (5.5.9.2.2) 
(Figure 5.2-2) (Figure 5.2-3) 
(Figures 5.5-8 through 5.5-13) 
(5ANRC Questions and Vepco 
Responses Subsequent to the Vepco 
Presentation of April 13, 1976)

Tests and Inspections (5.2.5) (5.5.1.3.1) 
(5.5.1.4)

Thermal Power (4.1) (Table 15.1-1)

Underfrequency (7.2.1.1.4) (15.3.4.1)

Undervoltage (7.2.1.1.4) (15.3.4.1)

Water-Solid Protection (5.2.2.3) 
(Figure 5.2-4)

Welds (5.5.1.4.2)

Reactor Coolant Pump Foot - Faulted 
Condition Loads (Table 5.2-17)

Reactor Coolant Pump Motor (5.5.1.2)

Fire Protection (9.5.1.2.4)

Parameters (1.3.2)

Pressure Instrumentation (5.6)

Temperature Instrumentation (5.5.1.2) 
(5.6)

Reactor Coolant Purification (9.3.4.1.3) 
(9.3.4.2.2.3) (9.3.4.3.2)

Reactor Coolant Reference Pressure - Dead 
Weight Test Instrumentation (5.6)

Reactor Coolant Relief Valves (5.5.8)
 



Revision 43—09/27/07 NAPS UFSAR KWI-59
Reactor Coolant Safety Valves (5.5.8)

Reactor Coolant Stop Valves (5.5.7) 
(Table 5.5-15)

Reactor Coolant System (Table 1.3-1) (5.1) 
(5.1.2) (Table 5.1-1) (5.5) (6.2.2.3.3) 
(15.2.4.2)

Average Temperature (15.1.2.2) 
(15.2.2.3)

Boundary (5.1) (5.2)

Boundary Pipe Break (5.2.1.1)

Boundary Valves (5.5.7) (5.5.7.2) 
(5.5.7.3) (5.5.7.4) (Table 5.5-15)

Bypass Manifolds (5.5.3.2)

Chemistry (5.2.3.2) (Table 5.2-23)

Components (5.1.1) (5.5)

Cooldown Rate (5.5.4.2) (Figure 5.2-6)

Design [GDC 15] (3.1.11)

Design Bases (5.2.1.1)

Design Evaluation (5.2.1.2)

Design and Operating Parameters 
(Table 5.1-1)

Design Pressure (5.2.1.1) (Table 5.5-13)

Design Temperature (5.2.1.1)

Design Transients (5.2.1.1) (5.2.1.2) 
(Table 5.2-4)

Emergency Conditions (5.2.1.1)

Equipment Code and Classification List 
(Table 5.2-1) (Table 5.2-3)

Equipment Supports (5.5.9) (5.5.9.1)

Faulted Conditions (5.2.1.1) 
(Table 5.2-16) (Table 5.2-17)

Fracture Prevention (5.2.3.3) 
(Tables 5.2-24 & 5.2-25) 
(Figures 5.2-7 through 5.2-9)

Heatup and Cooldown Rates (5.2.1.1) 
(5.4.1.2)

Heatup Rate Limitations (Figure 5.2-5)

Hot Metal (6.2.1.1.1.2) (Table 6.2-5)

Reactor Coolant System (continued)

Inservice Inspection (5.2.5)

Instrumentation (5.6) (Figure 5.5-6)

Loadings (Tables 5.2-13 through 5.2-15)

Loop Isolation Valve Interlocks (7.6.3) 
(Figure 7.6-1)

Loop Stop Valves (5.1.1.8)

Low Flow Trips (7.2.1.1.4)

Makeup Rate (5.2.4.1)

Materials Considerations (5.2.3) 
(Table 5.2-20)

Maximum Pressure (15.4.2.2)

Natural Circulation (5.5.4.3.4) (15.2.8.2)

Normal Conditions (5.2.1.1)

Normal Leakage (5.2.4)

Operation (5.1.3)

Overpressurization Protection (5.2.2)

Piping (5.1.1.4) (5.2.3.1.2) (5.5.3) 
(Table 5.5-5)

Preservice Inspection (Table 5.2-26)

Pressure Boundary (5.1)

Pressure Set Points (5.5.5.3.3)

Process Control Instrumentation (5.6)

Steady State Fluctuations (5.2.1.1)

Supports (5.5.9) (5.6) (5A)

Testing Conditions (5.2.1.1)

Thermal-Hydraulic Design (4.1) (4.3) 
(4.4) (Table 4.4-1) (Table 4.4-3) (5.3) 
(Figure 5.3-1)

Thermal Sleeves (5.5.3.2) (5.5.3.2.1) 
(Table 5.5-6)

Transient Conditions (5.2.1.1)

Upset Conditions (5.2.1.1)

Valves (5.2.1.2) (Table 5.2-18) 
(Table 5.2-19) (5.5.7) (5.5.8) 
(Table 5.5-17)

Valve Quality Assurance Program 
(Table 5.5-16)
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Reactor Coolant System (continued)

Vents (5.1) (5.2.1.2) (5.5.10)

Water Quality (Table 5.2-23)

Reactor Coolant System Valves - Other Than 
Safety or Relief Valves (5.5.7)

Reactor Coolant System Valves - Safety and 
Relief Valves (5.5.8) (Table 5.5-9) 
(Table 5.5-17)

Reactor Coolant Temperature Measuring 
Instrumentation (5.6)

Reactor Coolant Temperature Sensors (7.2.1.4)

Reactor Coolant Temperature Trips (7.2.2.3.2)

Reactor Coolant Vent System (5.1) (5.2.1.2) 
(5.5.10)

Reactor Cooldown (1.2.10)

Reactor Core (see Core (1.2.3) (4.1) (Table 
4.1-1) (4.4) (see also Reactor Nuclear 
Design))

Reactor Design [GDC 10] (3.1.6) (Table 4.1-1) 
(4.2)

Reactor Engineers (13.1.1.2)

Reactor Inherent Protection [GDC 11] (3.1.7)

Reactor Internals Lifting Device (9.1.4.4.3)

Reactor Internals - Mathematical Model 
(Figure 3.7-15)

Reactor Makeup Control (9.3.4.1.1) 
(9.3.4.2.2.4)

Reactor Mechanical Design (4.2)

Reactor Nuclear Design (4.1) (4.3) (see also 
Nuclear Design - Reactor (Table 1.3-1) 
(4.3))

Reactor Power Oscillations [GDC 12] (3.1.8)

Reactor Protection System (3.1.16) (15.2.2.1) 
(15.2.7.2) (15.2.7.3) (15.2.11.1) (15.2.12.1) 
(see also Protection and Control Systems)

Reactor Protection System Actuation (15.2)

Reactor Protection System Interlocks 
(15.2.6.4)

Reactor Shutdown (9.3.4.2.5.2)

Reactor Startup (5.5.4.2.2) (9.3.4.2.5.1)

Reactor Trip (7.2.1) (7.2.1.1) (Table 7.2-1) 
(Table 7.2-4) (15.2.14.1)

Reactor Trip Blocks (1.3.2) (7.2.1.3.2)

Reactor Trip Breakers (7.2.2.2.1.7)

Reactor Trip from Full Power (5.2.1.1)

Reactor Trip Setpoints (7.2.1.10) (7.2.2.1.2) 
(Figure 7.2-4)

Reactor Trip Signals (Figures 7.2-2 
through 7.2-7)

Reactor Trip System (Table 1.3-1) (5.6) (7.1.2) 
(7.1.3.2) (7.2.1)

Accuracies and Response Time (7.2.1) 
(Table 7.2-2)

Analysis (7.2.2)

Codes and Standards Compliance 
(7.1.3.2.3) (7.2.2.2.1) (7.2.2.2.2) 
(7.2.2.2.3) (7.2.2.2.4) (7.2.2.2.5) 
(7.2.2.2.6) (7.2.2.2.7) (7.2.2.2.8) 
(7.2.2.2.9)

Control and Protection System 
Interaction (7.2.2.2.1.5) (7.2.2.3)

Design Bases (7.1.3.2.2)

Design Evaluation (7.2.2.1)

Digital Logic System (7.2.1.7)

Energy Supply and Environmental 
Variations (7.2.1.9)

Environmental Requirements (7.1.3.2.4)
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Reactor Trip System (continued)

Functional Performance Requirements 
(7.1.3.2.1)

Index and Symbols (Figure 7.2-1)

Instrumentation (7.2.2.1.2)

Interlocks (7.2.1.3)

Isolation Amplifiers (7.2.1.8)

Process Analog System (7.2.1.6)

Seismic Design (7.2.1.11) (7.2.2)

Testing (7.2.2.2.1.6) (7.2.2.2.1.7) (7.2.3)

Reactor Vessel (Table 1.3-1) Figure 4.1-1) 
(4.2.2.2) (Figure 4.4-1) (5.1.1.1) (5.4) 
(5.4.2)

Annealing (5.4.3.7)

Bottom Head (5.4.2)

Closure Head (5.4.2)

Codes and Specifications (5.4.1.1)

Design Bases (5.4.1)

Design Criteria (4.2.2.1) (4.4.2.5) 
(Table 5.4-1)

Design Transients (5.2) (5.4.1.2)

Evaluation (5.2) (5.4.3)

Fabrication Processes (5.4.2.1)

Flange Leakoff Temperature 
Instrumentation (5.6)

Fracture Toughness (Table 5.2-24) 
(Table 5.2-25)

Head Lifting Device (9.1.4.4.2)

Head Storage Stand (6.2.1.2.4)

High Point Vent (5.5.10)

Inservice Inspection (5.4.1.4) (5.4.4.4)

Internals (see Reactor Vessel Internals 
(Table 1.3-1) (4.1) (4.2.2) (Table 
4.2-1))

Irradiation Surveillance Program 
(5.4.3.6)

Level Indication System (Table 3.2-1) 
(5.6.1) (7.9.2.2)

Reactor Vessel (continued)

Materials (5.2.3.1.1) (Table 5.2-20)

Quality Assurance Program (5.4.4) 
(Table 5.4-2)

Surveillance Program Specimen 
Capsules (5.4.3.6) (Figures 5.4-3 
through 5.4-5)

Stud Tensioners (9.1.4.4.1) 
(Figure 9.1-5)

Supports (Figure 3.9-4) (5.5.9) (5.5.9.2) 
(5.5.9.3.2) (Figure 5.5-7) 
(Figure 5.5-14) (Figure 5.5-15) (5A)

Tests and Inspections (3.1.27.2) (5.4.1.4) 
(5.4.4)

Reactor Vessel Internals (Table 1.3-1) (4.1) 
(4.2.2) (Table 4.2-1)

Design Loadings (4.2.2.3) (4.2.2.4)

Dynamic Analysis (3.9.1.2.3) 
(3.9.3.1.1.3) (3.9.3.1.3) (Table 3.9-4) 
(Figures 3.9-1 through 3.9-4)

Flow-Induced Vibration (3.9.1.2.5) 
(Figure 3.9-2) (Figure 3.9-3)

Incore Instrumentation Support 
Structures (4.2.2.2)

Inelastic Stress Analysis (3.9.1.2.8)

Lifting Device (9.1.4.4.3) (Figure 9.1-6)

Lower Core Support Structure (4.2.2.2) 
(Figure 4.2-13)

Materials (Table 5.2-22)

Preoperational Tests (3.9.1.2.4) 
(Figure 3.9-1)

Secondary Core Support (4.2.2.4)

Upper Core Support Assembly (4.2.2.2) 
(Figure 4.2-14) (Figure 4.2-15)

Vibration Monitoring (3.9.1.2.6)

Recirculation Cooling System (9.4.9.1)

Recirculation Heat Exchangers - Parameters 
(Table 1.3-2)
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Recirculation Loop Leakage (Table 6.3-2)

Recirculation Spray Casing Cooling 
Subsystem (1.3.2)

Recirculation Spray Cooler Duty, LHSI Pump 
NPSH PSDER (Figure 6.3-11)

Recirculation Spray Cooler Service Water 
Outlet Monitors (11.4.2.10)

Recirculation Spray Droplets (6.2.2.2)

Recirculation Spray Headers (6.2.3.1)

Recirculation Spray Headers - Location 
(6.2.1.1.1)

Recirculation Spray Heat Exchangers 
(6.2.2.2.5) (6.2.2.3.1)

Recirculation Spray Heat Exchangers - Heat 
Transfer (6.2.1.1.1)

Recirculation Spray Lines - Isolation (6.2.4.2)

Recirculation Spray Nozzles - Qualification 
(6.2.2.3.1)

Recirculation Spray Pumps (6.2.2.2) 
(6.2.2.3.3)

Containment Parameters (Table 6.2-42)

Crossconnect with Safety Injection 
System (6.2.2.2)

Inside Containment (6.2.2.2) 
(Table 6.2-42)

Instrumentation (6.2.2.5.2)

Motor Qualification (6.2.2.2) (6.2.2.3.1)

NPSH Analysis and Sensitivities 
(6.2.2.3.2) (Tables 6.2-45 through 
6.2-46)

Outside Containment (6.2.2.2) 
(Table 6.2-42)

Parameters (Table 1.3-2) (6.2.3.1)

Seals (6.2.2.2)

Recirculation Spray Subsystem (1.2.9) 
(6.2.2.1) (6.2.2.2) (6.2.2.3.1) (Table 6.2-42) 
(Figure 6.2-60) (15.4.1.4)

Component Malfunctions (Table 6.2-44)

Coolers (6.2.2.2) (6.2.2.3.1) 
(Table 6.2-42)

Design Bases (6.2.2.1) (Figure 6.2-52)

Environmental Qualification (3.11.2.2)

Instrumentation (6.2.2.5.2)

Leakage (6.2.2.3.1) (Table 6.2-43)

Seals (6.2.2.3.1)

Testing (6.2.2.4.2) (Figure 6.2-82)

Recirculation Spray Suction Piping Passive 
Failure (6.2.2.3.1)

Recirculation Spray Time Sequence (6.2.3.1)

Recombiners (Table 1.3-2) (11.3.2)

Design (6.2.5.2)

Operation (6.2.5.2)

Safety Considerations (11.3.3.2)

System Alarms (11.3.3.2)

Test Program (6.2.5.2)

Records (13.6)

Records Management Supervisor (13.1.1.2)

Recovery Procedure - Steam Generator Tube 
Rupture (15.4.3.2.2)

Recreational Areas (Figure 2.1-14)

Re-evolution of Iodine (6.2.3.3)

Reference Leg Arrangement (7.2.1.4)

Reference Vessel Method (6.2.7) (6.2.7.2) 
(6.2.7.3)

Refill Period (15.4.1) (15.4.1.1)

Reflood (15.4.1.1)

Reflood Heat Transfer Tests (1.5.2.1) 
(Figure 1.5-1)

Reflood Transient (15.4.1.1)
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Refueling (1.2.6) (5.1.3.4) (5.5.4.2.2.4) 
(15.2.4.2)

Refueling Cavity (9.1.4.3.1)

Refueling Cavity Transfer Canal Drain Lines 
(6.2.2.3.2)

Refueling Cavity - Water Drainage 
(6.2.2.3.2.6)

Refueling Equipment (9.1.4.4)

Refueling Interlocks (7.6.5)

Refueling Procedure (9.1.4.5)

Refueling Purification Filters (6.2.2.4.1) 
(Table 9.1-1)

Refueling Purification Ion Exchanger 
(Table 9.1-1)

Refueling Purification Pumps (6.2.2.4.1) 
(Table 9.1-1)

Refueling Water Chemical Addition Tank - 
Parameters (Table 6.2-42)

Refueling Water Purification (9.1.3.2) 
(9.1.3.3.2)

Refueling Water Recirculating Pump - 
Parameters (Table 6.2-42)

Refueling Water Refrigeration Units 
(6.2.2.5.1) (Table 6.2-36)

Refueling Water Storage Tank (Table 1.3-2) 
(6.2.2.2) (6.2.2.2.5) (6.2.3.4) (6.3.3.3) 
(Table 6.2-42) (Figure 6.2-46) (9.1.4.4.11) 
(9.3.4.2.1)

Instrumentation (6.2.2.5.1) (6.3.5.4.1)

Interface (6.2.2.2)

Releases (11.3.5.4)

Seismic Qualification (6.2.2.2)

Setpoints (Figure 6.3-7)

Temperature (6.2.2.3.2) (Table 6.2-1) 
(Table 6.2-54)

Refueling Water Storage Tank (continued)

Water Level (6.2.2.5.1) (Figure 6.2-85 & 
6.2-86)

Weir (6.2.2.2) (Figure 6.2-49)

Regenerative Heat Exchanger (9.3.4.2.4.3) 
(Table 9.3-5)

Regional Climatology (2.3.1)

Regional Highway System (Figure 2.2-1)

Regulatory Guide

1.BB (Draft) (11C.2) (11C.3) (11C.4) 
(11C.5)

1.CC (Draft) (11C.2)

1.DD (Draft) (11C.2)

1.1 (3A.1)

1.2 (3A.2)

1.4 (3A.4) (6.2.3.3)

1.6 (3A.6) (8.1.4) (8.3.1.1.2.1) 
(8.3.1.2.2.2) (8.3.2.2.2)

1.7 (1.3.2)

1.8 (3A.7)

1.9 (3A.8) (8.1.4) (8.3.1.1.1) 
(8.3.1.1.2.1)

1.11 (3A.10)

1.12 (3A.11) (11C.1)

1.12, Revision 1, 1974 (3.7.4) (3.7.4.5)

1.13 (9.4.5.3) (3A.12)

1.14 (3A.13) (5.2.3.3.3)

1.16 (3A.15)

1.17 (3A.16) (13.7)

1.20 (3.9.1.2.4) (3A.19)

1.21 (2.3.3.2.6) (3A.20) (11.4.3.1)

1.22 (1.3.2) (3A.21) (8.3.1.2.2.2) 
(8.3.2.2.1)

1.23 (2.3.3.2.1) (2.3.3.2.5.1) (2.3.3.2.6) 
(3A.22) (11C.2)

1.24 (3A.23)

1.25 (3A.24) (9.4.5.3)
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Regulatory Guide (continued)

1.26 (3.9.2.1) (3A.25) (6.2.4.1)

1.27 (1.3.2) (3A.26) (9.2.5)

1.29 (6.2.4.1)

1.30 (3A.30)

1.32 (3A.32)

1.33 (3A.33) (13.5)

1.36 (5.2.3.4)

1.41 (3A.41)

1.45 (3A.45) (5.2.4.1)

1.46 (3.6.2.4) (3.8.2.1.4.4) (3A.46) 
(6.2.4.2)

1.48 (3A.48) (5.5.10.2)

1.52 (3A.52) (6.2.3.2) (Table 6.2-53)

1.58 (3A.58)

1.59 (2A.2.7)

1.66 (3A.66)

1.68 (3A.68) (14)

1.70.3, February 1974 (12.4.4)

1.75, Revision 1 (12.1.4.2)

1.78 (3A.78) (6.4.1.3.3)

1.79 (3A.79)

1.80 (3A.80)

1.95 (3A.95) (6.4.1.3.3)

1.97 (3A.97) (7.1.4) (12.1.4.2)

1.100 (11.4.2.18)

1.101 (3A.101) (13.3)

1.108 (3A.108) (8.3.1.1.1)

1.109 (3A.109) (11C.1) (11C.2) (11C.3)

1.111 (3A.111) (11C.1) (11C.2) 
(11C.4.3) (11C.4.5)

1.112 (3A.112) (11C.1)

1.127 (3A.127)

1.146 (3A.146)

1.189 (11.4.2.18)

Reinforcing Steel (3.8.1.4.2) (3.8.1.5.2) 
(3.8.2.1.2.4) (3.8.2.7.2) (Figures 3.8-6 
through 3.8-10) (Figures 3.8-19 
through 3.8-22)

RELAP Computer Code (6.2.1.1.2.1)

RELAP3 Computer Code (6.2.1.1.2.2)

RELAP4 Computer Code (6.2.1.1.2.2) 
(6.2.1.3.2.3) (6.2.1.3.2.6) (6.2.1.3.2.7) 
(Table 6.2-31)

RELAP4/MOD5 Computer Code (12A.5) 
(Table 12A-3)

Relay Room - Air Conditioning (9.4.1.3)

Release Points - Gaseous Waste (11.3.6)

Release Points - Liquid Waste (11.2.6)

Relief Valve Connection Line - Isolation 
(6.2.4.2)

Relief Valves - CVCS (9.3.4.2.4.21)

Relief Valve Lifting (6.3.1.1)

Reload Cycles (4.2.3.2.1) (4.3.2.5.4)

Remotely Actuated Valves (6.2.4.1)

Remotely Operated Valves (6.2.4.2) 
(Tables 6.2-54 & 6.2-55)

Removable Block Walls Differential Pressure 
(Figure 6.2-28) (Figure 6.2-29)

Removable Fuel Rod Vessel Outline 
(Figure 4.2-11)

Removable Insulation (1.3.2)

Removable Rod Compared to Standard Rod 
(Figure 4.2-10)

Removable Rods within an Assembly 
(Figure 4.2-12)

REPAD Computer Code (4.3.3.1)

Research and Development Programs (1.5)
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Reserve Station Service Power (8.2.1) 
(8.3.1.1)

Reserve Station Service Transformers (8.1.2) 
(8.3.1.1.1) (8.3.1.1.2.3)

Reserve Station Service - Undervoltage (7.3 
Ref. Dwgs., No. 9)

Reservoir (Figure 2.4-1) (2A.2.3.1) 
(Table 2A-1) (Figures 2A-1 & 2A-2) 
(Figure 2A-10)

Development Effects (Table 2.1-1)

Estimated Activities (11.2.5.1)

Future Control (2.4.11.4)

Inflow Analysis (2A.2.4)

Supervisor (13.1.1.2)

Residual Decay Heat (15.1.8) (Figure 15.1-2)

Residual Fissions (15.1.8.3)

Residual Heat Exchangers (5.5.4.2.1.2)

Residual Heat Removal (1.2.10)

GDC 34 (3.1.30)

Isolation Valves (7.6.2)

Pumps (5.5.4.2.1.1)

Sample Lines - Isolation (6.2.4.2)

Residual Heat Removal System (Table 1.3-1) 
(5.5.4) (Figure 5.5-6) (15.4.3.2.2)

Availability and Reliability (5.5.4.3.1)

Codes and Classifications (Table 5.5-9)

Component Description (5.5.4.2.1) 
(Table 5.5-10)

Cooldown using Natural Convection 
(5.5.4.3.4)

Design Bases (5.5.4.1)

Design Evaluation (5.5.4.3)

Design Parameters (5.5.4.1) 
(Table 5.5-8)

Instrumentation (5.5.4.2.2.5)

Isolation Valves (7.6.2)

Residual Heat Removal System (continued)

Overpressurization Protection (5.5.4.3.2)

Pressure Relief Valves 5.5.4.3.2)

Radiological Considerations (5.5.4.3.3)

System Description (5.5.4.2)

System Operation (5.5.4.2.2)

Test and Inspections (5.5.4.4)

Valves (5.5.4.2) (5.5.4.2.1.3)

Resins (see Condensate Polishing System 
Resins)

Resin Recirculation Pump - Design Data 
(Table 11.5-1)

Resistance Temperature Detector - 
Environmental Qualifications (3.11.1.3.3)

Resistance Temperature Detector - RTD 
(3.11.1.3.3) (7.2.1.2) (7.2.1.4) (7.2.2.3.2)

Response Spectra for Soil Supported 
Structures (Figures 2.5-11 through 2.5-14)

Restraint Locations Main Steam Valve 
Housing (Figure 3C-12)

Restrictive Dilution Conditions (2.3.1.3.7)

Review and Audit (13.4)

“R” Grid Data - Comparison (Figures 4.4-6 & 
4.4-7)

“R” Grid DNB Correlation (Figure 4.4-9)

“R” Grid Spacer Factor (15.2.2.2) (15.2.5.2) 
(15.3.4.2)

RM 50-2 February 20, 1974 (11C.1)

RMB-527, 1964 (4.4 References)

RMS Calibration and Maintenance (11.4.4)

Roads (2.2.1.3) (Figure 2.2-1)

Rod Bottom Light or Alarm (7.7.1.3.5) 
(15.2.3.1)
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Rod Cluster Control Assembly (4.1) 
(4.2.3.2.1) (4.2.3.2.2) (Figures 4.2-22 & 
4.2-23) (Table 4.3-3)

Rod Cluster Control Assembly Pattern 
(Figure 4.3-36)

Rod Cluster Control Changing Fixture 
(9.1.4.4.9) (Figure 9.1-11)

Rod Cluster Control Spider Tests (1.5.1.1)

Rod Control System (7.7.1) (7.7.1.2) 
(7.7.1.3.2) (7.7.1.3.3) (7.7.1.3.4) (7.7.1.3.5) 
(7.7.1.4.1) (7.7.2.2) (Figure 7.7-3)

Rod Controls and Rod Blocks (Figure 7.7-2)

Rod Deviation (7.7.1.3.4) (Figure 7.7-4) 
(15.2.3.1)

Rod Drop Signal (1.3.2) (7.7.1.3.5)

Rod Ejection Accident (15.4.6) 
(Table 15.4-15) (Figures 15.4-79 
through 15.4-83)

Rod Film Coefficient (15.3.1.3)

Rod Insertion (4.3.2.4.5) (15.4.6.1.1) 
(15.4.6.2.2)

Rod Position Indication (15.2.3.1) (15.3.7.1)

Rod Position Indicator Resolution (15.2.3.1)

Rod Pressure (1.3.2)

Rod-to-Rod Radiation (15.4.1)

Rod Speed - Maximum (4.3.1.4)

Rodwise Power Distribution (Figures 4.3-12 & 
4.3-13)

Rod Withdrawal Accident (Figures 15.2-1 
through 15.2-17)

Rod Worth (4.3.3.3) (Table 4.3-2) 
(Table 4.3-8) (7.7.1.3.3) (Table 14.1-5) 
(14A) (15.1.5) (15.4.6.2.1.1) (15.4.6.2.2.4) 
(15.4.6.2.3.1) (Table 15.4-15)

RP-01-69 (3.11.3) (9.2.1.4.1)

RP-30, 1978 (12A References)

RTD Bypass Loop Return Flow 
Instrumentation (5.6)

Runoff Model (2.4.3.3)

Rupture of a Control Rod Drive Mechanism 
Housing - Rod Cluster Control Assembly 
Ejection (15.4.6)

Rupture of a Control Rod Mechanism Housing 
(15.4)

Rupture of Steam and Feedwater Lines (15.4)

RWST (see Refueling Water Storage Tank 
(Table 1.3-2) (6.2.2.2) (6.2.2.2.5) (6.2.3.4) 
(6.3.3.3) (Table 6.2-42) (Figure 6.2-46) 
(9.1.4.4.11) (9.3.4.2.1))

— S —
Safeguards Actuation Signals (Figure 7.2-9)

Safeguards Area Sump Pumps (Table 9.3-3)

Safe-Shutdown Systems (7.4)

Analysis (7.4.2)

Auxiliary Shutdown Panel (7.4.1.1)

Cold Shutdown (7.4.1.4)

Description (7.4) (7.4.1)

Hot Shutdown (7.4.1.3)

Safety Consideration - Gaseous Waste (11.3.3)

Safety Criteria - Electric Power (8.1.4)

Safety Guides - Compliance (3A)

Safety Guides for Water Cooled Nuclear 
Power Plants, Division of Reactor 
Standards, Atomic Energy Commission, 
October 27, 1971. (7.1.3.1)
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Safety Guide

1 (3A.1)

2 (3A.2)

3 (3A.3)

4 (2.3.4.1) (3A.4) (15.4.1.4) (15.4.1.9.3)

5 (3A.5)

6 (3A.6) (8.1.4) (8.3.1.1.2.1) 
(8.3.1.2.2.2) (8.3.2.2.2)

8 (3A.7)

9 (3A.8) (8.1.4) (8.3.1.1.1) (8.3.1.1.2.1)

10 (3A.9)

11 (3A.10)

13 (3A.12)

14 (3A.13)

15 (3A.14)

17 (3A.16)

18 (3.8.2.8.1.1) (3A.17)

19 (3A.18)

20 (3A.19)

22 (3A.21) (7.2.2.2.1.6) (7.2.3.4) 
(7.3.2.1.5.1) (7.3.2.1.5.11) (8.1.4) 
(8.3.1.1.2.1)

23 (2.3.3.1.2) (3A.22)

24 (3A.23)

25 (3A.24)

26 (3.2.2) (3A.25)

27 (3A.26)

Safety Injection Signal Actuation Trip 
(7.2.1.1.7)

Safety Injection System (1.2.9) (6.2.2.3.3) 
(Figure 6.2-1) (15.2.13.1) (15.3.1.1) 
(15.4.1.4) (see also ECCS (6.1) (6.3) (Table 
6.3-1) and ESF)

Accumulators (6.3.2.1.1) (6.2.1.1.2)

Actuation (6.2.2.1) (6.2.2.3.3) 
(7.3.1.3.3) (15.2.4.3) (15.4.2.1.1)

Actuation Signal (6.2.4.2) (6.2.4.3)

Discharge Line Isolation (6.2.4.2)

Safety Injection System (continued)

Flow Rate (15.3.1.2) (Figure 15.3-1)

Instrumentation (7.3.1.3.3)

Permissive Block (1.3.2)

Pump Performance Curve (15.3.1.2)

Signal (Table 1.3-6) (6.3.2.2) (15.2.10.1) 
(15.4.1) (15.4.2.2.1) (15.4.3.1)

Safety-Related Design Features in Steam and 
Power Conversion Systems (10.1)

Safety-Related Display Instrumentation 
(Table 1.3-1) (7.5)

Safety-Related Equipment (Table 3F-1) 
(7.1.3.6) (8.3.1.1) (8.3.1.1.2.4)

Inside Containment (6.2.1.3.1.2)

Temperature Transients during the 
Limiting Main Stream Line Break 
(3F)

Safety-Related Motor-Operated Valves - 
Environmental Qualification (3.11.1.3.1)

Safety-Related Systems for Safe Shutdown 
(Table 1.3-1)

Safety Requirements (1.3.2)

Safety Systems/Safety-Related Systems (7.6) 
(see also Reactor Trip System (Table 1.3-1) 
(5.6) (7.1.2) (7.1.3.2) (7.2.1), ESF 
Actuation System (5.6) (6.2.2.1) (7.1.2) 
(7.1.3.3) (7.3) (7.3.1.1.2) (7.3.2.9), 
Safe-Shutdown Systems, Plant Control 
Systems (5.6) (7.7))

Design Criteria (7.1.3.1)

Identification (7.1.2) (8.1.3)

Safety Technical Specifications (16)

Safety Valves (6.2.4.2)

Sample Line - Isolation (6.2.4.2)

Sampling - Process and Effluent (11.4.4)
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Sampling System - Primary and Secondary 
(1.2.10) (9.3.2)

Description (9.3.2.1.2)

Design Basis (9.3.2.1)

Design Evaluation (9.3.2.1.3)

Instrumentation (9.3.2.1.5)

Postaccident (9.3.2.2)

Purge Headers (9.3.2.2) (9.3.4.1.3)

Sample Points (Table 9.3-2)

Tests and Inspections (9.3.2.2.4)

Saprolite (3E, Attachment 4)

SATAN Computer Code (3.7.2.7.2.4)

SATAN-V Computer Code (6.2.1.1.2.1) 
(6.2.1.1.2.2) (6A.2) (15.1.9)

SATAN-VI (15.1.9) (15.4.1.2)

Satellite Tower (2.3.3.2.2)

Saxton Core II Isotopics, Rod MY, Axial 
Zone 6 (Table 4.3-8)

Scaled Load Plots (Figure 3.8-18)

Schools (Table 2.1-2)

SCR-607, 1963 (4.4 References)

Screen - Containment Sump (6.2.2.3.1) 
(6.2.2.2) (Figure 6.2-57)

Screen Wash System (9.2.1.2.4) (Table 9.2-4)

Seal Oil Pump - Turbine Generator (10.1)

Seal Water System (9.3.4.2.1)

Heat Exchanger (6.3.2.1.3) (9.3.4.2.4.6) 
(Table 9.3-5)

Injection (9.3.4.1.5) (9.3.4.3.3)

Injection Filters (9.3.4.1.5) 
(9.3.4.2.4.16) (Table 9.3-5)

Return Filter (9.3.4.2.4.17) (Table 9.3-5)

Secondary Protection of Containment 
Electrical Penetrations (3.8.2.1.4) (3A.68)

Secondary Shielding (12.1.2.2)

Secondary Side Steam Activities (11.1.1.4) 
(Tables 11.1-7 through 11.1-9)

Secondary Side Water Chemistry (10.4.3.2)

Secondary Source Assembly (Figure 4.2-22)

Secondary Steam Pressure Setpoint (15.2.7.2)

Secondary Steam Releases (11.3.5.10)

Secondary System Characteristics (11C.4.1.3)

Secondary System Pipe Breaks (15.3) (15.3.2) 
(15.4) (15.4.2)

Secondary System Steam Relief Valves 
(15.2.8.2)

Secondary Vent and Drain Systems (10.4.6)

Design Bases (10.4.6.2)

Design Evaluation (10.4.6.3)

Instrumentation (10.4.6.5)

Tests and Inspections (10.4.6.4)

Second Peak Containment Pressure (6.2.1.3.1)

Security (13.7)

SECY-82-111 (13.3) (13.3 References)

Seismic Category I Criteria (6.2.4.2)

Seismic Class I Structures

Analysis (3C.2.5)

Design (3.8) (Table 3.2-1)

Settlement (Table 3.8-15)

Structural Loads (3.8.1.3)

Seismic Category I Piping (3.7.3.1) 
(Table 3.7-2) (Table 3.7-3)

Seismic Category I System Valves 
(Table 3.11-3)

Seismic Classifications of Structures, 
Components, and Systems (3.2.1) 
(Table 3.2-1)

Seismic Criteria (1.2.2) (3.7.2.3) (3.8.1.2)
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Seismic Design (3.7) (3.8)

Category I Instrumentation and 
Electrical Equipment (3.10)

Control Measures (3.7.5)

Margins (Tables 3.7-4 & 3.7-5) (Tables 
3.7-7 & 3.7-8)

NSSS (3.10.1)

Seismic History (2.5.2.5)

Seismic Instrumentation Program (3.7.4) 
(3.7.4.6)

Seismic Loadings - Category I Equipment 
(3.7.3.2.3) (3.7.3.3)

Seismic Response Spectra (3B)

Seismic Switch (3.7.4.3)

Seismic System Analysis (3.7.2) (3.7.2.6) 
(3.7.3) (3.7.3.3.3)

Computer Program Validation (3.7.2.7)

Containment (Figure 3.7-14)

Containment Dynamic Model (3.7.2.1) 
(Table 3.7-1) (Figure 3.7-1)

Dynamic Models of Category I 
Structures (3.7.2.2)

Equipment Design (3.7.3.2) (3.7.3.3)

Equipment Response Spectra (3.7.2.4) 
(Figure 3.7-3)

Methods and Criteria (3.7.2.3)

Reactor Building (Figures 3.7-16 
through 3.7-18)

Reactor Vessel Internals (3.7.3.3) 
(Figure 3.7-15)

Subsystem Analysis (3.7.3.3.4)

Testing (3.7.3.2.2)

Seismic and Tornado Design Criteria 
(Table 3.2-1)

Seismic Trigger (3.7.4.2)

Seismology (2.5)

Semi-Infinite Sphere Model (11.3.8)

Sensitization of Materials (5.2.3.1.7) 
(5.2.3.1.8)

Separate Facilities and Components (1.2.11)

Separation Criteria - Cables, Sleeves, Trays 
(8.3.1.1.2.3)

Separation of Protection and Control Systems 
[GDC 24] (3.1.20)

Service Air Subsystem (9.3.1) (9.3.1.2) 
(Table 9.3-1)

Service Building (3.8.1.1.5)

Service Building HVAC (9.4.7)

Service Building Settlement (3.8.5) 
(Figure 3.8-59)

Service Classes for Cables (8.3.1.1.2.3)

Service Water, Auxiliary Service Water, and 
Auxiliary Feedwater HVAC (9.4.10)

Service Water Pumphouse (3.8.1.1.7) (3.8.4) 
(Figure 3.8-1) (Figure 3.8-2) (9.2.1.2.4)

Service Water Pumphouse - Groundwater 
Control (3.8.4.6) (Table 3.8-16)

Service Water Pumphouse Settlement 
(3.8.1.1.7) (3.8.4.5) (Figure 3.8-60)

Additional Settlement (3.8.4.5.2)

Effect on Piping (3.8.4.5.4)

Monitoring (3.8.4.5.3) (Table 3.8-15)

Original Bases (3.8.4.5.1)

Service Water Reservoir (1.3.2) (3.8.4) 
(3.8.4.1) (9.2.1.2.2) (9.2.1.2.3)

Construction (3.8.4.7.6)

Dikes (3.8.4.1) (3.8.4.7) (3.8.4.7.7) 
(Table 3.8-17) (Figure 3.8-31)

(Figure 3.8-33) (9.2.1.2.2)

Dike Failure (3.8.4.7.2) (3.8.4.7.3) 
(3.8.4.7.4) (3.8.4.7.5) (Table 3.8-12)
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Service Water Reservoir (continued)

Drains (Figures 3.8-48 through 3.8-52)

Instrumentation (Table 3.8-12) 
(Table 3.8-17)

Leakage Monitoring (3.8.4.8)

Material Properties and Strength 
Parameters (3.8.4.3) (Table 3.8-12) 
(Figure 3.8-34) (Figures 3.8-44 
through 3.8-47) (Figures 3.8-53 
through 3.8-58)

Stability (3.8.4.4) (Table 3.8-13) 
(Table 3.8-14)

Service Water Spray System (Table 3.8-15) 
(9.2.1.2.1) (9.2.1.2.2) (Table 9.2-4)

Service Water Spray System Short Circuiting 
(9.2.1.3)

Service Water System (1.2.10) (1.3.2) 
(Table 1.3-13) (6.2.2.2) (6.2.2.3.3) (9.2.1) 
(9.2.1.2) (Table 9.2-4) (15.4.1.4)

Air Compressor (Table 9.2-4)

Air Compressor Receiver Tank 
(Table 9.2-4)

Air Dryer (Table 9.2-4)

Air System (9.2.1.2.4)

Component Design Data (Table 9.2-4)

Design Bases (9.2.1.1) (Table 9.2-1)

Design Evaluation (9.2.1.3)

Discharge to Canal Monitor (11.4.2.8)

Discharge to Reservoir Monitor 
(11.4.2.9)

Emergency Operation (9.2.1.2.5)

Equipment Flow Rates (Table 9.2-1)

Instrumentation Application (9.2.1.6)

Piping (3.8.4.5.4) (3.8.5.3) 
(Table 3.8-18) (Figures 3.8-35 
through 3.8-43) (9.2.1.2.1) (9.2.1.4.1)

Pumps (9.2.1.2.1)

Reliability (9.2.1.3.1) (Table 9.2-3)

Service Water System (continued)

Screen Wash Pumps (9.2.1.2.4)

Tests and Inspections (9.2.1.5)

Valves (9.2.1.2.1) (9.2.1.3.1) (9.2.1.4.1) 
(Table 9.2-2)

Service Water Temperature (6.2.1.3.1) 
(6.2.2.3.2) (Table 6.2-1) (9.2.1.2.2)

Setpoint Error (15.1.3)

Severe Weather (2.3.1.3)

Shared Facilities and Components (1.2.11)

Sharing of Structures, Systems and 
Components [GDC 5] (3.1.5)

SHELL 1 Computer Code (3.8.2.1.4.5) 
(3.7.2.7.1) (3.7.2.7.1.4)

Shield Arrangement Elevation (Figure 12.1-5)

Shield Arrangement - Plans (Figures 12.1-5 
through 12.1-8)

Shield Beams (12.1.2.3)

Shielding (see Radiation Shielding)

Shift Manning (13.1.1.2)

Shift Supervisor and Assistant Shift 
Supervisor (13.1.1.2)

Shift Technical Advisor (13.1.1.2)

SHLDCLD Computer Code (6.4.1.3.1)

SHOCK3 Computer Code (3.7.3.1.1) 
(3.7.3.1.2.2)

Short-Term Diffusion Estimates (2.3.4) 
(Tables 2.3-16 through 2.3-18) 
(Figure 2.3-28) (Figure 2.3-30)

Shutdown (1.2.4) (5.1.3.3) (5.2.2.2) 
(5.5.4.2.2.3)

Shutdown Margin (4.3.1.5) (15.2.4.3) 
(15.2.6.3.1)

Shutdown Reactivity Capability (6.3.3.8)
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Signal Processing Time (6.2.1.3.1)

Single Active Failure (6.2.4.2)

Single Active Failure - ECCS (6A)

Single Barrier Failure (6.2.4.1)

Single Failure Criterion (1.3.2) (3.1)

ESFAS (7.3.2.1.1)

RTS (7.2.2.2.1)

Single Reactor Coolant Pump Locked Rotor 
(15.4) (15.4.4)

Single Rod Burst Test - SRBT (1.5.2.3)

Single Rod Cluster Control Assembly 
Withdrawal at Full Power (15.3) (15.3.7)

Site Drainage (2.4.2.2) (Figure 2.4-5)

Site Environs Map (Figure 2.1-1)

Site Exclusion Area Boundary (see Exclusion 
Area Boundary)

Site Surficial Geology Map (Figure 2.5-1)

Site Vice President (13.1.1.2.1)

Skewed Distribution (15.1.5)

Skimmer Assemblies (Table 9.1-1)

Slope Stability (2.5.5)

Small Break Loss-of-Coolant Accident 
(6.3.3.1.2) (15.3) (15.3.1) (Tables 15.3-1 
& 15.3-2) (Figures 15.3-1 through 15.3-27)

Post-TMI Evaluation (15.3.1.5)

Smoke Detection Alarm System (9.5.1.2)

Smoke Detection Systems (9.5.1.2)

SM-1 Waste Disposal (11.2.2)

Snubber Design and Qualifications (5.5.9.3.3) 
(Figure 5.5-8) (Figure 5.5-13) 
(Figures 5.5-16 through 5.5-18)

Snyder’s Method (2A.2.1) (2A.2.3.3)

Snyder-Neufeld Function (Table 12A-1)

Soap Bubble Testing (6.2.7.4)

Sodium Hydroxide (6.2.2.2) (6.2.3.1) (6.2.3.6)

Sodium Hydroxide Addition (6.2.3.1) 
(Figure 6.2-89) (Figure 6.2-90)

Sodium Hydroxide - Mixing Process (6.2.2.2)

Sodium Thiosulfate (6.2.3.6)

SOFOCATE Flux Calculations (4.3.3.2)

Soil, Surface Water and Wells - Sampling for 
Radioactivity (11.6.3)

Soil Testing Reports (3E, Attachment 1) (3E, 
Attachment 2) (3E, Attachment 3) (3E, 
Attachment 4)

Solenoid Valves (3.11.2.9) (6.2.4.3)

Solenoid Valve Coil Integrity (6.2.4.3)

Solidification Operation (11.5.3.1)

Solid Material Packaging (11.5.5)

Solid State Logic System (1.3.2)

Solid State Protection System (15.2)

Solid Waste Disposal System (1.2.5) (11.5) 
(11.5.1)

Design Objectives (11.5.1)

Equipment Design Data (Table 11.5-1)

Equipment and Operation (11.5.3)

Expected Volumes and Activities 
(11.5.4) (Table 11.5-2) 
(Figures 11.5-1 & 11.5-2)

Packaging (11.5.5)

Shipment (11.5.6)

Storage Facility (11.5.1)

Systems Inputs (11.5.2)

Sound-Powered Telephone System (9.5.2.1.2)

Sources, Flow Rates and Expected Activities 
(Table 11C-2)
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Source Terms (11.1) (11C.3) (Table 11C-17) 
(Table 11C-18) (12.1.3) (Table 12.1-5) 
(12.2.4)

Spare Channels - RMS (11.4.2.11)

Spare Penetrations (6.2.4.2)

Spatial Few-Group Diffusion Calculations 
(4.3.3.3)

Special Nuclear Materials (12.4.4)

Specific Activities - Containment 
(Figure 15.4-65)

Specification Requirements - Seismic 
Category I (3.7.3.2)

Specific Source Strength (Table 11.1-11)

Spent Filter Cartridge Handling Operation 
(11.5.3.4)

Spent Filter Cartridge Packaging (11.5.5)

Spent Fuel (1.2.6)

Spent Fuel Assembly (9.1.2)

Spent Fuel Casks (9B) (Figure 9B-1) 
(Figure 9B-2)

Spent Fuel Cask Drop Analysis (9B) (9B.3) 
(Table 9B-1) (Figures 9B-3 through 9B-6) 
(15A) (15A, Attachment 11)

Spent Fuel Cask Handling System (15A.2)

Spent Fuel Pit (3.8.1.4.6) (9.1.1) (9.1.4) 
(Figure 9.1-3) (see also Spent Fuel Pool)

Spent Fuel Pit Cooling Pumps (Table 9.1-1)

Spent Fuel Pit Counterfort Design (9.1.2) (9A) 
(9A.5.1) (Figure 9A-2)

Spent Fuel Pit Floor (15.4.5.1)

Spent Fuel Pit Water Leakage Control 
(9.1.3.3.3)

Spent Fuel Pool (3.8.1.4.1) (9.1.2) (9A) 
(Figures 9A-3 through 9A-8)

Spent Fuel Pool Design Criteria/Assumptions 
(9A.5.3) (9A.5.4)

Spent Fuel Pool Separating Wall Design 
(9.1.2) (9B) (9B.4) (Figure 9B-7) 
(Figure 9B-8)

Spent Fuel Pool Structural Analysis (9A) 
(Tables 9A-1 & 9A-2) (Figure 9A-1)

Spent Fuel Storage (9.1.1)

Spent Fuel Storage Racks (3.8.1.4.5) (9.1.2)

Spent Resins (11.5.2.1)

Spent Resin Dewatering Filter (Table 1.3-2) 
(Table 11.2-1)

Spent Resin Dewatering Tank (Table 11.5-1)

Spent Resin Handling Operation (11.5.3.3)

Spent Resins Packaging (11.5.5)

SPIC-1 Computer Code (5.4.3.6.2)

Spillway (Figures 2A-6 & 2A-7)

Discharge Capacity (Figures 2A-8 
& 2A-9)

Drawdown (Figure 2.4-8)

Spray Coverage (6.2.2.2) (6.2.3.2)

Spray Fall Height (6.2.3.3)

Spray Flow (6.2.3.3)

Spray Headers (6.2.3.1) (9.2.1.3)

Spray Initiation (6.2.2.1)

Spray Line DER - Mass and Energy Release 
Rates (Table 6.2-7)

Spray Nozzles (6.2.2.2)

Spray Patterns (Figure 6.2-53)

Spray Pump (6.2.2.5.2)

Spray Removal Coefficient (6.2.3.3)
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Spray Ring Header (6.2.2.2)

Spray Thermal Equilibrium (6.2.2.3.3)

Spray Water Drains (6.2.2.3.2)

Spurious Operation of the Safety Injection 
System at Power (15.2.14) (Table 15.2-1)

SRP (Standard Review Plan)

Section 2.2.1 (6.4.1.3.3)

Section 2.2.2 (6.4.1.3.3)

Section 2.2.3 (6.4.1.3.3)

Section 3.5.1.3 (10.2.1.5)

Section 3.8.4 (9A.5.3)

Section 6.4 (6.4.1.3.3)

Section 10.4.9 (7.3.1.3.5.3)

Section 13.3 (13.3)

ST-176 Computer Code (3.7.2.7.1) 
(3.7.2.7.1.3) (Table 3.7-2)

Staff for Initial Test and Operation - 
Augmentation (14.2)

Standard Format and Content of Safety 
Analysis Reports for Nuclear Plants, 
Revision 1, October 1972 (3.7.2) (15)

Standard Format and Content of SARs for 
Nuclear Power Plants, February 1972 
(3.2.1) (3.7.2)

Standard Format and Content of Safety 
Analysis Reports for Nuclear Power 
Reactors, February 1971 (3.2.2)

Standard Review Plan, Branch Technical 
Position MTEB 5-2 (5.2.3.3.1)

Standard Training Program (13.2)

STARDYNE Computer Program (3.7.2.7.1) 
(3.7.2.7.1.2)

Startup (1.2.4) (5.1.3.1) (5.2.2.2) (5.5.4.2.2.1)

Startup of an Inactive Reactor Coolant Loop 
(15.2.6) (Table 15.2-1)

Startup Test Program (14) (14.1.2) (14.1.3) 
(Tables 14.1-2 through 14.1-4) (see also 
Initial Tests and Operation, Low-Power 
Testing, Preoperational Test Program)

Administration (14)

Differences between Unit 1 and Unit 2 Testing 
(14.1.3) (14.1.4) (Tables 14.1-3 

through 14.1-5) (Figure 14.1-3) (14A)

Physics (4.3.2.3.4)

Physics Program for Unit 2 (14A)

Sequence (Figure 14.1-2)

Technical Support (14.2)

Static Heat Sinks (6.2.1.1.1.2) (6.2.2.1) 
(Table 6.2-4)

Static Wire System (9.5.2.2)

Station Area Conditions (2.5.4.1)

Stationary Gripper (15.3.7.1)

Station Blackout (15.2.7.1) (15.2.9) (15.3.4.1) 
(15.4.3.1)

Station Foundations (2.5.4.2) (Table 2.5-1)

Station Manager (14.1.2.1) (14.2)

Station Nuclear Safety and Operating 
Committee (13.1.1.2) (13.4)

Station Quality Assurance (13.1.1.2) (see also 
Quality Assurance)

Station Security Supervisor (13.1.1.2)

Station Service Buses (8.3.1.1.1)

Station Service Power System (1.2.8) (8.3.1.1)

Reserve (8.3.1.1.1)

Transformers (Table 1.3-11) (8.1.2) 
(8.2.1)

Undervoltage (Figure 7.3-1)

Steady State Factor (15.1.8.4)

Steady State Fluctuations and Measurement 
Error Allowance (15.1.2.2)
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Steam and Power Conversion System - Safety 
Related Features (10.1)

Steam and Power Conversion System - 
Summary Description (10.1)

Steam Break DNB Analysis (15.4.2.2.2)

Steam Break Protection (7.3.2.9.2)

Steam Bypass System (15.2.7.1)

Steam Dump (15.2.11.1) (15.2.13.1) (15.4.3.1)

Steam Dump Control (7.7.1) (7.7.1.8) 
(Figure 7.7-5) (Figure 7.7-12)

Steam Dump System (7.7.2.5) (15.2.7.2)

Steam Ejector (6.2.6.2) (6.2.6.3)

Steam Flow, Design (1.3.2)

Steam Flow/Feedwater Flow Mismatch 
(15.4.3.1)

Steam Flow from Nuclear Steam Supply 
System (1.2.3)

Steam Generator (1.2.3) (5.1.1.2) (5.5.2) 
(5.5.2.2) (Figure 5.5-3) (Figure 6.2-34) 
(15.2.8.2)

Blowout Panels (6.2.1.3.2.5)

Compartment Nodalization 
(Figures 6.2-30 through 6.2-38)

Corrosion (5.5.2.3.4)

Design Bases (5.5.2.1)

Design Evaluation (5.5.2.3)

Dryout Time (6.2.1.3.1)

Feed Pumps (10.4.3.2)

Flow-Induced Vibration (5.5.2.3.5)

Forced Convection (5.5.2.3.1)

High-High Level Signal (15.2.10.2) 
(15.2.11)

High-High Level Trip (15.2.10.1)

Inlet Temperature (1.2.3)

Inservice Inspection (5.5.2.4)

Steam Generator (continued)

Inspection Ports (5.5.2.2) (Table 5.5-3)

Isolation (15.4.3.1)

Level Swell Model (6.2.1.3.1.2)

Lower Support and Reactor Coolant 
Pump Supports (5A)

Lower Support Thermal Stress Model 
(5.5-12)

Materials (5.2.3.1.1) (Table 5.2-20)

Moisture Carryover (5.5.2.1)

Natural Circulation Flow (5.5.2.3.2)

Nodalization (Figures 6.2-30 
through 6.2-38)

Power Relief Valves (15.4.3.1)

Primary-Secondary Boundary 
Components (Tables 5.2-5 
through 5.2-11) (Figure 5.2-1)

Quality Assurance Program (5.5.2.4) 
(Table 5.5-4)

Relief Valves (15.2.7.2)

Safety Valves (5.2.2) (15.2.7.1) 
(15.4.3.1)

Secondary Side Water Chemistry 
(Table 5.5-4) (10.4.3.2)

Sensible Heat (6.2.1.3.1.2)

Sentinel Plug (5.5.2.3.5) (15.4.3.1)

Self-Actuated Safety Valves (15.2.9.1)

Tests and Inspections (5.5.2.4)

Trips (7.2.1.1.5) (7.2.2.3.5)

Trip Signals (Figure 7.2-7)

Tube Plugging (15.4.1.3)

Tube and Tube Sheet Stress Analyses 
(5.2.1.2) (Tables 5.2-5 
through 5.2-12) (Figures 5.2-1 
through 5.2-5) (5.5.2.3.3)

Unisolable Blowdown (10.3.3.1)

Uplift Analysis (6.2.1.3.2.6) 
(Table 6.2-36) (Figures 6.2-43 
& 6.2-44)
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Steam Generator (continued)

Usage Factors (Table 5.2-9) 
(Table 5.2-10)

Water Level Control (7.7.1) (7.7.1.7) 
(Figure 7.7-11)

Wet Layup (10.4.3.2)

Steam Generator Blowdown (15.4.2.1.1)

Break Locations Outside Containment 
(Figure 3C-21)

Heat Exchanger (Table 11.2-1)

Liquid Monitors (15.4.3.1)

Radiation Alarm (15.4.3.2.2)

Rate (15.4.2.1.3)

Sample Monitors (10.4.6.2) (11.4.2.13)

System (10.4.6.2) (10.4.6.3) (10.4.6.5)

Tank Pumps, Design Data (Table 11.2-1)

Tank Vent, Releases (11.3.5.9)

Steam Generator and Reactor Coolant Pump 
Differential Pressure (Figure 6.2-41) 
(Figure 6.2-42)

Steam Generator and Reactor Coolant Pump 
Supports (Figure 5.5-9) (5A) (5A, 
Attachment 11)

Dynamic Model (Tables 5.5-18 
through 5.5-20) (Figure 5.5-12)

Load Paths into Reinforced Concrete 
(Figure 5.5-10)

Lower Supports (Figure 5.5-9) 
(Figure 5.5-10)

Maximum Load (Table 5.5-18) 
(Table 5.5-20)

Stress Model (Figure 5.5-13)

Steam Generator Subcompartment Analysis 
(6.2.1.3.2)

Differential Pressure (Figure 6.2-30) 
(Figure 6.2-35)

Mass and Energy Release Rates 
(Table 6.2-9)

Steam Generator Subcompartment Analysis 
(continued)

Nodalization Studies (6.2.1.3.2.6) 
(Figures 6.2-31 through 6.2-34)

Seven-Node Model (Table 6.2-32) 
(Figure 6.2-36)

Ten-Node Model (Tables 6.2-33 
through 6.2-35) (Figures 6.2-37 
through 6.2-40)

Two-Node Model (6.2.1.3.2.6) 
(Table 6.2-30) (Figure 6.2-30) 
(Figure 6.2-29)

Steam Generator Supports (5.5.9) (5.5.9.2.2) 
(Figures 5.5-8 through 5.5-10) 
(Figure 5.5-12) (Figure 5.5-13)

Evaluation (5.5.9)

Quadrant Model Member Stresses 
(Table 5.5-19)

System (5.5.9)

Welds (5A)

Steam Generator Tube Rupture (6.3.1) (15.4) 
(15.4.3) (Figure 15.4-74)

Effects and Consequences to 
Environment (15.4.3.4)

Recovery Procedure (15.4.3.2.2)

Steam Generator Wet Layup Circulation 
System (10.4.3.2)

Steam Jet Air Ejector (1.2.7) (6.2.6) (10.4.6.2)

Steam Line Break (5.2.1.1) (6.3.3.8.2) (10.3.2) 
(Table 15.4-9) (Figures 15.4-58 
through 15.4-67)

Containment Atmosphere Pressure 
(Figure 6.2-11)

Containment Atmosphere Temperature 
(Figure 6.2-11)

ESFAS Protection (7.3.2.9.2)

Temperature vs. Time, Containment 
Penetration (Figure 3F-12)
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Steam Line Break (continued)

Temperature vs. Time, Positive Closure 
Check Valve (Figure 3F-9)

Temperature vs. Time, Power & 
Instrumentation Cables 
(Figures 3F-10 & 3F-11)

Temperature vs. Time, Pressure 
Transducer-Rosemount (Figure 3F-6)

Temperature vs. Time, Recirculation 
Pump Motor (Figure 3F-7) 
(Figure 3F-8)

Steam Line Differential Pressure Signal 
(15.2.13.1)

Steam Line Flow Restrictor Nozzles 
(15.4.2.1.1)

Steam Line - Isolation (6.2.4.2)

Steam Line Isolation Signal (Table 1.3-6)

Steam Line Trip Valves (15.4.2.1.1)

Steam and Power Conversion System (10)

Steam Relief (15.2.13.1)

Steam Safety Valve (15.2.13.1)

STEHAM (10.4.3.3.1)

Step Advance Programmer (11.4.2.4)

Step Load (1.2.4)

Step Load Changes (7.7.2.3) (15.1)

Step Load Increase (15.2.11.1)

Step Load Increase and Decrease of Ten 
Percent (5.2.1.1)

STHRUST Computer Program (3.7.2.7.2) 
(3.7.2.7.2.4)

Stone and Webster Engineering Corporation 
(1.4.2)

Stores Supervisor (13.1.1.2)

STRESSCOMBINER Computer Code 
(3.7.3.1.1) (3.7.3.1.3.2)

Stress Corrosion Cracking (6.2.3.6)

Stress Ratio vs. Number of Cycles 
(Figure 3E-26)

Stripper Feed Heat Exchangers (Table 9.3-7)

Stripper Feed Steam Heaters (Table 9.3-7)

Stripper Trim Cooler (Table 9.3-7)

Stripper Vent Chiller (Table 9.3-7)

Stripper Vent Codes and Standards (3.8.1.2)

Stripper Vent Condenser (Table 9.3-7)

Structural Heat Sinks (Table 15.4-2)

Structural Loading Combinations (3.8.1.3)

Structural Testing and Surveillance (3.8.1.7)

Structures, Seismic Category I (3.8)

Structures, Systems, and Component 
Classifications (3.2) (Table 3.2-1)

STRUDL Computer Code (3.7.2.7.2) 
(3.7.2.7.2.5) (3.7.2.7.2.6) (5.5.9.3.2)

STRUDL II Computer Code (3.7.2.7) 
(3.7.2.7.1) (3.7.2.7.1.1) (3.7.2.7.1.9) 
(Figures 3.7-9 & 3.7-10) (9A.3) (9A.5.5)

Subatmospheric Containment Criteria 
(6.2.2.3.2)

Subatmospheric Containment Operation 
Concept (1.1)

Subatmospheric Pressure (6.2.6.1) (6.2.6.3)

Subatmospheric Pressure Condition (15.4.1.4)

Subcompartment Analysis (6.2.1.1.2) 
(6.2.1.3.2)

Asymmetric Pressure Results (6.2.1.3.2)

Break Area (6.2.1.3.2)

Flow Path Vent Areas (6.2.1.3.2)
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Subcompartment Analysis (continued)

Initial Conditions (6.2.1.3.2)

K-Factors (Table 6.2-30) (Table 6.2-32) 
(Tables 6.2-35 & 6.2-36)

Length-to-Area Ratios (6.2.1.3.2)

Mass and Energy Release Rates 
(6.2.1.3.2)

Nodal Configuration (6.2.1.3.2)

Pressure Loss Coefficients 
(Tables 6.2-25 through 6.2-28)

Vent Areas (Tables 6.2-25 
through 6.2-37)

Vent Flow Models (Tables 6.2-25 
through 6.2-37)

Subcompartment Nodalization

Pressurizer (Figure 6.2-45)

Reactor Annulus (Figure 6.2-14)

Reactor Cavity (Figure 6.2-9) 
(Figure 6.2-12)

Steam Generator (Figure 6.2-34)

Subcritical Multiplication Factor (15.2.4.2)

Subsurface Engineering Properties (2.5.4.3) 
(2C) (Tables 2.5-2 & 2.5-3)

Subsurface Geologic Stability (2.5.4)

Subsurface Profile (Figures 2.5-4 
through 2.5-10)

Sump Pumps - Drainage (9.3.3.2) (9.3.3.5)

Sump Solution (Figures 6.2-89 and 6.2-90)

Sump Water - Halide Concentration (6.2.2.3.1)

Sump Water Temperature (6.2.2.3.1)

Sump Water Volume (6.2.3.3)

Superintendent - Maintenance (13.1.1.2)

Superintendent - Maintenance Services 
(13.1.1.2)

Superintendent - Materials Management 
(13.1.1.2)

Superintendent - Operations (13.1.1.2)

Superintendent - Technical Services (13.1.1.2)

Supervisor - Administrative Services 
(13.1.1.2)

Supervisor - Chemistry (13.1.1.2)

Supervisor - Engineering Design Control, 
Performance and Testing, and Safety 
Engineering (13.1.1.2)

Supervisor - Health Physics (13.1.1.2)

Supervisor - Instruments (13.1.1.2)

Supervisor - Nuclear Training (13.1.1.2)

Supervisor - Quality Control (Operations and 
Maintenance, MPP Projects) (13.1.1.2)

Supervisor - Records Management (13.1.1.2)

Supervisor - Reservoir (3.1.1.2)

Supervisor - Station Security (13.1.1.2)

Supplementary Neutron Shielding (6.2.1.2.12) 
(12.1.2.1) (12A)

Surface Faulting (2.5.3)

Surface Heat Transfer Coefficients (4.4.2.2.4) 
(4.4.2.8.1)

Surge Flooding (2.5.4) (Figure 2.4-10) 
(2A.2.7) (Figure 2A-18)

Surge Line DER (Table 6.2-7) (Figure 6.2-46)

Surveillance and Test Procedures (13.5)

Switchgear, 480-volt (1.2.8)

Switchgear, 4160-volt (1.2.8)

Switchgear and Relay Room (Figures 6.4-2 
& 6.4-3)

Switching Station/Switchyard 500 kV (8.1.1) 
(8.2.1) (Table 8.2-1) (Figure 8.2-2)
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SWND-1, 1971 (3C References) (6.2.1.3.1.3) 
(6.2 References)

SWND-2, 1969 (3C References)

SWND-2, Supplement #1, 1973 
(3C References)

Synoptic Scale Processes and Local 
Conditions - Interactions (2.3.1.2.1)

System Quality Group Classification (3.2.2)

Systems Required for Safe Shutdown (see 
Safe-Shutdown Systems)

Systems Required for Safety (see Safety 
Systems/Safety-Related Systems)

— T —
Taylor - Experimental Work (6.2.3.1)

Technical Services Superintendent (13.1.1.2)

Technical Specifications (16)

Technical Support Center - TSC (see 
Emergency Response Facility)

Tectonics (2.5.2.4)

Telephone Systems (9.5.2.1.2) (9.5.2.1.4) 
(9.5.2.2.1)

TEMDAT Computer Code (2.3.3.1.2)

TEMDAT Programs (2.3 References)

Temperature Detectors (6.2.7.2)

Temperature - Meteorology (Table 2.3-3)

Temperature Monitoring - Class 1E Equipment 
(7.1.3.2.4)

Temperature Transient Effects Analysis 
(4.4.3.6) (4.4.3.7)

Tests and Inspections (see individual systems 
or components)

Test Loops and Equipment - Westinghouse 
(1.5.3.2)

Test Procedures (13.5)

Test Section Cross-Section for DNB Spike 
Test (Figure 4.4-8)

Test Tanks - Parameters (Table 1.3-13)

Thermal Conductivity of UO2 (4.2.2.1) 
(Figure 4.4-2)

Thermal Design Flow (5.2.1.2)

Thermal Diffusion Coefficient (4.4.2.3.3) 
(4.4.2.10.8) (Figure 4.4-11)

Thermal-Hydraulic Design (Table 1.3-1) (4.1)

Basis (15.1.2.2)

Out-of-Core (4.4.2.11)

Parameters for One of Three Coolant 
Loops Out of Service (Table 4.4-3)

Reactor Coolant System (4.3) 
(Table 4.3-1) (4.4) (Table 4.4-1) 
(Table 4.4-3) (5.3)

Reactor Core (4.4) (see also Core (1.2.3) 
(4.1) (Table 4.1-1) (4.4) (see also 
Reactor Nuclear Design))

Thermal Output (1.2.3)

Thermal Output of Nuclear Steam Supply 
System (1.2.3)

Thermal Power Output (Table 15.1-1)

Thermal Sleeves (5.5.3.2) (5.5.3.2.1) 
(5.5.5.1.1) (5.5.5.2.2)

Thermal Sleeve Modification (5.5.3.2.1) 
(Table 5.5-6) (5.5 References)

Thermal Transient Stresses (5.2.3.3.2)

Thermocouples (7.7.1.9.1)

Thermoluminescent Dosimetry (12.3.3)

Thermosiphon Heaters (Table 9.3-7)
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THESSE Computer Code (3.7.2.7.2) 
(3.7.2.7.2.6)

Thimble Plug Assembly (4.2.3.1.3) 
(Figure 4.2-27)

THINC Computer Code (1.5.1.6) (4.4.2.3.3) 
(4.4.2.10.8) (4.4.3.4) (15.1.9.6) (15.2.6.3.1) 
(15.3.4.2.1) (15.3.7.2) (15.4.6.2.1.3)

THINC-I Computer Code (4.4.3.1.2) 
(4.4.3.4.1) (Table 4.4-5)

THINC-III Computer Code (4.4.3.4.1)

THINC-IV Computer Code (1.6) (4.4.2.3.3) 
(4.4.2.3.4) (4.4.2.5) (4.4.2.6) (4.4.2.10.5) 
(4.4.3.1.2) (4.4.3.1.3) (4.4.3.4.1) (4.4.3.10) 
(Figures 4.4-17 through 4.4-19)

THINC-IX and THINC-I Comparison 
(Table 4.4-5)

THINC Core Transient Analysis (4.4.3.4.1)

Thom’s Correlation (4.4.2.8.1) (4.4.2.8.3)

THREED Computer Code (6.2.1.1.2.1) 
(6.2.1.1.2.2) (6.2.1.3.2.3) (6.2.1.3.2.6) 
(6.2.1.3.2.7) (Figure 6.2-2) (12A.5)

Thunderstorms (2.3.1.3.6)

THYDOS Computer Program (6.2.3.3)

Thyristors (15.3.7.1)

Thyroid Dose (11.3.8) (15.3.5.2) (15.3.6.2) 
(15.4.1.8.1) (15.4.2.1.3) (Table 15.4-6)

DBA (15.4.1.8.1)

Inhalation Dose Calculations (11B.6.2) 
(11B.6.3)

Main Steam Line Break (15.4.2.1.3)

Steam Generator Tube Rupture 
(15.4.3.4) (15.4.3.4.2)

T75ID-7004, 1956 (12.1 References)

TID-7024 (3.7.3.3.4.1)

TID-14844 (11.1.1) (11.1 References) (Table 
11.1-11) (11B References) (15.1.7.1) 
(15.1 References) (15.4 References)

TID-21668, 1962 (4.4 References)

TID-25887, 1962 (4.4 References)

Time Delays to Trip (Table 15.1-2)

Time History and Frequency Response 
Methods - Comparison (3B)

Time History of Jet Force F (1) Main Steam 
Line Breaks, Main Steam Valve House 
(Figure 3C-13)

Topographical Map (Figure 2.3-23)

Topographic Description (2.3.2.4) (11C.4.5)

Topographic Highpoints Versus Centerpoint 
(Table 11C-12)

Tornados (2.3.1.3.2)

Tornado Criteria (3.3.2)

Tornado Missiles (9.1.2)

Tornado-Qualified Equipment (Table 3.2-1)

Toxic Chemical Protection (6.4.1.3.3)

Training Program (13.2)

Training and Safety Coordinator (13.1.1.2)

Training Services Section (13.2)

Transformer 34.5-4.16 kV (8.2.1)

Transformer 500-34.5 kV (8.2.1)

Transient Analysis Computer Codes (15.1.9) 
(Table 15.1-2)

Transient Population (2.1.3.4)

Transition Boiling (15.4.1.1)

Transmission Lines (Figure 8.2-1) 
(Figure 8.2-3)

Transmission Lines - Parameters 
(Table 1.3-11)
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Transmission System (8.2.1) (8.2.2)

Traveling Water Screens (9.2.1.2.4) 
(Table 9.2-4)

Tresca Criterion (4.2.1.1.2)

Trip Accuracies (Table 7.2-3)

Trip Correlation (Table 7.2-4)

Trip Points (Table 15.1-2)

Trip Points and Time Delays to Trip - Accident 
Analyses (15.1.3) (Table 15.1-3) 
(Figure 15.1-1)

Trip Reactivity Insertion (15.4.6.2.2.5)

Trip Reactivity Worth (15.1.5)

Trip Setpoints - RTS (7.2.1.9)

Trip Signal Interfaces (Figure 7.3-3)

Tritium Content Design Bases (11A.2)

Tritium Control (11A)

Tritium Control Design Evaluation (11A.3)

Tritium Production

Boric Acid Source (11A.1.2)

Burnable Poison Rod Source (11A.1.3)

Control Rod Source (11A.1.2)

Fission Source (11A.1.1)

Minor Sources (11A.1.4)

System Sources (11.2.5) (11A.1)

Tritium Sources (11A.1) (Table 11A-1)

Tsunami Flooding (2.4.6)

Tube Gate Valve (9.1.3.3.3)

Turbines (1.2.7)

Turbine Building (1.2 Ref. Dwgs., No. 23 
through 30)

Turbine Building HVAC (9.4.4) (Table 9.4-1) 
(12.2.2.3)

Turbine Building Superstructure (3.8.1.1.11)

Turbine Control System (10.2)

Turbine Disc Inspection Schedule (10.2.1.8)

Turbine Driven Auxiliary Feedwater Pump 
(10.4.3.1)

Turbine Generator (10.2)

Description (1.2.7) (10.2)

Design Information (Table 10.2-1)

Hydrogen System Malfunction (10.2)

Load Limiter (15.2.11.1)

Vents (10.4.6.2)

Turbine Missiles (10.2.1) (Tables 10.2-2 
through 10.4-6) (10.2 Ref. Dwgs., No. 1 
through 10.2-5)

Turbine Missiles - Target Distances and Impact 
Areas (Table 10.2-7) (Table 10.2-7)

Turbine Oil Reservoir (10.4.5.2)

Turbine Roll Test (5.2.1.1)

Turbine Runback (7.7.1.4.2) (15.2.4.3)

Turbine Startup Function - Automatic (10.2)

Turbine Throttle and Governor Valves (10.3.2) 
(10.3.3.2) (Table 10.3-4)

Turbine Trip (15.2.5) (15.2.7.1) (15.2.8.2) 
(15.2.9.1) (15.2.10.2) (15.2.14.1)

Turbine Trip - Reactor Trip (7.2.1.1.6) 
(7.7.2.6)

Turbine Trips, Runbacks and Other Signals 
(Figure 7.2-8)

Turbine Trip Systems (7.7.1.8.2) (10.2)

Turbine Trip System Testing (10.2)

TURTLE Computer Code (4.3.2.8.5) (4.3.3.3) 
(15.2 References) (15.3.3.2.1) (15.3.7.2)

TWINKLE Computer Code (15.4.6.1.2)

Type A, B, and C Containment Leakage Tests 
(6.2.1.4)
 



Revision 43—09/27/07 NAPS UFSAR KWI-81
— U —
U-238 Capture Delay Products (15.1.8.2)

UCL-50564 (11B References)

UCRL-81346, 1978 (12A References)

UKAEA IG-Report 51, 1960 (4.4 References)

UKAEA Report-AHSB (S) R 45, 1963 
(6.2 References)

Ultimate Core Power Level (1.1)

Ultimate Core Rating (1.3.2)

Ultimate Disposal - Waste (1.2.5)

Ultimate Heat Sink (9.2.1.2.2) (9.2.5) (15)

Uncontrolled Boron Dilution (15.2.4) 
(Table 15.2-1)

Uncontrolled Rod Cluster Control Assembly 
Bank Withdrawal (15.2.1) (15.2.2)

Uncontrolled Rod Withdrawal (Figures 15.2-1 
through 15.2-17)

Underground Piping Corrosion Protection 
(3.11.3)

Uniform Core Pellet Density (1.3.2)

Uniform Mixing (6.2.3.3)

Unit 3 (9.5.1.3)

Unit Loading and Unloading (5.2.1.1)

Uplift Analysis (6.2.1.3.2.6) (Table 6.2-36) 
(Figure 6.2-43) (Figure 6.2-44)

Upper Core Support Assembly (Figure 4.2-18)

Upper Core Support Structure (Figure 4.2-19)

Upper Pressurizer Cubicle - Pressure 
Differential (6.2.1.3.2) (Figure 6.2-13)

Upper Reactor Cavity - Downstream 
(6.2.1.3.2)

Upper Reactor Cavity (URC) Nodalization 
(6.2.1.3.2) (Figures 6.2-10 through 6.2-12)

Uranium Dioxide Thermal Conductivity 
(4.4.2.2.1) (Figure 4.4-2)

Urea-Formaldehyde Pump Design Data 
(Table 11.5-1)

Urgent Failure Alarm (15.3.7.1)

USAS B16.5, 1968 (3.5.1) (5.2) (5.5.7.1) 
(Table 10.3-3)

USAS B31.1, 1967, Plus Addendum (5.2)

USAS B31.7, 1969 (3.7.3.3.4.1) (3.8.2.1.4.3) 
(5.2.1.2)

USAS B31.10, 1967 (3.2.2)

Utility Grid (8.1.1)

— V —
Vacuum Alarm System (6.2.6.3)

Vacuum Pumps (6.2.6.4) (6.2.6.5)

Valve Actuators (15.2.10.1)

Valve Functional Tests (6.2.4.3)

Valve Pit Sump Pumps (Table 9.3-3)

Valve Reliability (6.2.4.2)

Valve Shell Hydrostatic Tests (6.2.4.2)

Vegetation, Crops and Feed - Sampling for 
Radioactivity (11.6.3)

Vent and Drain System (1.2.10) (9.3.3) 
(9.3.3.2)

Component Design Data (Table 9.3-3)

Design Basis (9.3.3.1)

Design Evaluation (9.3.3.3) 
(Table 9.3-3)

Floor Drain System (9.3.3.2)
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Vent and Drain System (continued)

Instrumentation (9.3.3.5)

Lines Containing Hydrogen (9.3.2.2)

Tests and Inspections (9.3.3.4)

Ventilation Systems (1.2.10) (9.4) (11C.4.1.6) 
(12.2)

Airborne Radioactivity Monitoring 
(12.2.4)

Auxiliary Building (12.2.2.1)

Containment Structure (12.2.2.2)

Decontamination Building 
(Figure 9.5-4)

Design Description (12.2.2)

Design Objectives (12.2.1)

Engineered Safety Features Area (9.4.6)

Fuel Building (12.2.2.4)

Operating Procedures (12.2.4)

Principal Component Data - 
Containment (Table 9.4-4)

Service Building (9.4.7)

Source Terms (12.2.3)

Turbine Building (9.4.4) (12.2.2.3)

Ventilation Vent Subsystem (11.3.3.1)

Gas Monitors (11.4.2.4) (11.4.3)

Particulate Monitors (11.4.2.4) (11.4.3)

Sample Gas Monitors (11.4.2.5)

Sample Particulate Monitors (11.4.2.5)

Stacks (9.4.2.1)

Vent Loss Coefficients (6.2.1.3.2.2) 
(Table 6.2-25)

Vepco (see also Virginia Electric and Power 
Company)

Nuclear Participation (13.1.1.1)

Operational Phase Organization 
(13.1.1.2)

Organization (13.1.1)

Vertical Acceleration (1.2.2)

Vertical Dynamic Model for Seismic Analysis 
of Containment Structure (Figure 3.7-2)

Vertical Profiles (Figure 2.3-25)

Vessel Irradiation (4.3.2.9)

Vibration Monitoring System (5.2.5.4)

Vibration Sensors (6.2.2.5.2)

Vibratory Ground Motion (2.5.2)

Virginia Electric and Power Company (see 
Vepco)

Vital AC Power System (8.1.2) (8.3.1.2)

Void Content - Core (4.3.2.4.4)

Void Fraction (4.4.2.5) (4.4.2.8.3) 
(Table 4.4-3) (Figure 4.4-14) (15.2.8.2)

Volume Control Tank (9.3.4.2.1) (9.3.4.2.4.7) 
(Table 9.3-5)

Activities (11.1.1.3) (11.1.1.5) 
(Table 11.1-5) (Table 11.1-11)

Rupture (15.3) (15.3.6)

Rupture - Activity Release (15.3.6.2)

Von Mises Criterion (4.2.1.3.1)

— W —
Wall and Mat Joint (Figure 3.8-8)

WAPD-214, 1959 (4.2 References)

WAPD-228, 1960 (4.4 References)

WAPD-BT-19, 1960 (4.4 References)

WAPD-BT-24, December 1961 
(15.1 References)

WAPD-P-652, 1955 (15.1 References)

WAPD-TM-84, 1969 (15.3 References)

WAPD-TM-135, 1959 (5.4 References)
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WAPD-TM-176, 1959 (5.4 References)

WAPD-TM-179, 1960 (5.4 References)

WAPD-TM-230, 1961 (5.4 References)

WAPD-TM-334, 1962 (4.3 References)

WAPD-TM-547, 1966 (4.2 References)

WAPD-TM-666, 1967 (6.2 References)

Warm Bypass Line - Isolation (6.2.4.2)

Warm Service Water Conditions (6.2.1.1.1)

Warranted Steam Flow (1.2.3)

WASH 1270, 1973 (4.3.1.7)

Waste Disposal Building Radiation Zones 
(Figure 12.1-4)

Waste Disposal Distillate Filter - Design Data 
(Table 11.2-1)

Waste Disposal Evaporator (Table 1.3-2) (11) 
(11.2.3)

Bottoms Cooler, Design Data 
(Table 11.2-1)

Circulating Pump, Design Data 
(Table 11.2-1)

Design Data (Table 11.2-1)

Distillate Accumulator Design Data 
(Table 11.2-1)

Distillate Condenser (Table 11.2-1)

Distillate Cooler Design Data 
(Table 11.2-1)

Distillate Demineralizer Design Data 
(Table 11.2-1)

Distillate Pump Design Data 
(Table 11.2-1)

Reboiler (Table 1.3-2)

Test Tanks (11.2.3) (Table 11.2-1)

Test Tank Pumps - Design Data 
(Table 11.2-1)

Waste Disposal Systems (1.2.5) (Table 1.3-2)

Waste - Doses from Stored Waste (12.1.7.3) 
(Figure 12.1-9)

Waste Gas Catalytic Recombiner (6.2.5.2) 
(Table 1.3-2)

Waste Gas Catalytic Recombiner - Design 
Data (Table 11.3-1)

Waste Gas Charcoal Filters - Design Data 
(Table 11.3-1)

Waste Gas Compressor - Design Data 
(Table 11.3-1)

Waste Gas Decay Heat Tank Rupture Activity 
Release (15.3.5.2)

Waste Gas Decay Tank (Table 1.3-2) (11.3.2)

Activity Inventory (15.3.5.2)

Design Case Maximum Radioactive 
Gaseous Activity (Table 11.3-4)

Design Data (Table 11.3-1)

Releases (11.3.5) (Table 11.3-4)

Rupture (15.3.5)

Waste Heat Treatment Facility (1.2.10) 
(Figures 2A-4 & 2A-5) (Table 11.2-15)

Waste Heat Treatment Facility Estimated 
Activities (11.2.5.1)

Waste Heat Treatment Facility and Reservoir 
Maximum Expected Radioactivity 
Concentrations (Table 11B-3)

Waste Solidification (11.5.3)

Waste Solidification & Shipping Area 
Decontamination Building

HVAC (9.4.3) (Table 9.4-1)

Monitoring [GDC 63] (3.1.54)

Waste Storage Shielding (12.1.2.7)

Waste Systems (9.2)

Waste Systems - Comparison (1.3.1.5)

Water-Borne Transportation (2.2.1.5)
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Water Droplets Thermal Equilibrium 
(6.2.1.1.1)

Water Hammer (10.4.3.3.1) (10.4.3.4)

Water Intakes - Ground Profile (Figure 2.4-10)

Water Level (Flood) Design Criteria (3.4)

Water Level Determination - Reservoir 
(2.4.3.5)

Water Requirements - Plant (2.4.11.5) 
(2.4.11.6) (Table 2.4-6)

Water Spray Deluge System (9.5.1.2)

Water Sprinkler Systems (9.5.1.2)

Water Supply and Treatment Systems (9.2.3)

WATHAM Computer Code (10.4.3.3.1)

Wave Runup (2.4.5) (Figure 2.4-10) (2A.2.7) 
(Figure 2A-18)

WCAP-2048, 1962 (4.3 References)

WCAP-2850, 1966 (4.4 References)

WCAP-2923, 1966 (4.4 References)

WCAP-3269, 1963 (15.4 References)

WCAP-3269-8, 1964 (1.6) (4.4 References)

WCAP-3269-26, 1963 (1.6) (4.3 References) 
(15.1 References) (15.3 References)

WCAP-3385-56, 1970 (4.3 References) 
(4.4 References)

WCAP-3680-20 (EURAEC-1974), 1968 
(4.3 References)

WCAP-3680-21 (EURAEC-2111), 1969 
(4.3 References)

WCAP-3680-22 (EURAEC-2116), 1969 
(4.3 References)

WCAP-3696-8 (EURAEC-2074), 1968 
(4.3 References)

WCAP-3726-1, 1967 (4.3 References)

WCAP-6065, 1965 (4.2 References) 
(4.4 References)

WCAP-6069, 1965 (4.4 References)

WCAP-6073, 1966 (4.3 References)

WCAP-6086, 1969 (4.3 References)

WCAP-7015, Revision 1, 1969 
(4.4 References)

WCAP-7048-P-A, 1975 (4.3 References)

WCAP-7113, 1967 (3.9 References)

WCAP-7208, 1968 (4.3 References)

WCAP-7213, 1968 (1.6)

WCAP-7213-P-A, 1975 (4.3 References)

WCAP-7240, 1968 (1.6) (4.4 References)

WCAP-7267-L, 1969 (1.6) (4.3 References)

WCAP-7306, 1969 (7.2 References) 
(15.4 References)

WCAP-7307, 1969 (7.2 References)

WCAP-7308-L, 1969 (4.3 References)

WCAP-7359-L, 1969 (4.4 References)

WCAP-7372, 1969 (15.4 References)

WCAP-7380-L, 1971 (7.1 References) 
(7.2 References)

WCAP-7401, 1969 (1.6) (3.9 References)

WCAP-7406, 1971 (1.6) (7.7 References)

WCAP-7411, 1969 (1.5 References)

WCAP-7411-L, Revision 1, 1970 (1.6)

WCAP-7422, 1971 (1.6) (3.9 References) 
(15.4 References)

WCAP-7422-L, 1970 (1.6) (15.4 References)

WCAP-7486, 1971 (1.6) (7.2 References) 
(15.2 References)
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WCAP-7488-L, 1971 (1.6) (7.1 References) 
(7.2 References)

WCAP-7503, Revision 1, 1972 (1.6) 
(5.2 References)

WCAP-7506-L, 1970 (7.2 References)

WCAP-7544, 1970 (6.2 References)

WCAP-7547-L, 1971 (7.1 References) 
(7.2 References)

WCAP-7571, 1971 (1.6) (7.7 References)

WCAP-7588, Revision 1, 1971 (1.6) (15.4 
References)

WCAP-7588, Revision 1-A, 1975 (4.4 
References)

WCAP-7607, 1971 (1.6) (7.7 References)

WCAP-7623, 1974 (5.2 References)

WCAP-7665, 1971 (15.4 References)

WCAP-7667-P-A, 1975 (4.4 References)

WCAP-7667-L, 1971 (1.5 References)

WCAP-7669, 1971 (1.6) (7.1 References) 
(7.2 References) (7.7 References)

WCAP-7671, 1971 (1.6) (5.2 References) 
(7.1 References) (7.2 References)

WCAP-7672, 1971 (7.2 References)

WCAP-7672, 1971 - Non-Proprietary 
(7.1 References) (7.2 References)

WCAP-7672, 1971 (1.6) (7.3 References)

WCAP-7685, 1971 (1.6)

WCAP-7695-Addendum 1-P-A, 1975 
(4.4 References)

WCAP-7695-L, 1972 (1.6)

WCAP-7695-L, Addendum I (1.6)

WCAP-7695-P-A, 1975 (4.4 References)

WCAP-7705 (7.1 References)

WCAP-7735, 1971 (5.2 References)

WCAP-7744, 1971 (1.6) (3.11 References) 
(6.3 References) (7.3 References)

WCAP-7750, 1971 (1.6) (3.7 References) 
(15.4 References)

WCAP-7755, 1971 (1.5 References)

WCAP-7755-A, 1975 (4.4 References)

WCAP-7756, 1971 (1.6) (3.9 References)

WCAP-7757-A, 1975 (4.3 References)

WCAP-7758, 1971 (1.6) (15.1 References) 
(15.2 References) (15.3 References)

WCAP-7758-A, 1975 (4.3 References)

WCAP-7769, 1971 (15.2 References)

WCAP-7769, Revision I, 1972 (1.6) 
(5.2 References) (5.4 References)

WCAP-7778, 1971 (1.6) (7.7 References)

WCAP-7800, 1971 (1.6)

WCAP-7800, Revision 3, 1974 (4.2.1.4.2) 
(4.2 References)

WCAP-7806, 1971 (4.3 References)

WCAP-7809, 1971 (4.3 References)

WCAP-7810, 1971 (4.3 References) 
(15.4 References)

WCAP-7811, 1971 (4.3 References)

WCAP-7813, 1971 (1.5 References) (1.6)

WCAP-7817, 1971 (3.10 References)

WCAP-7817, Supplement 1, 1971 
(3.10 References)

WCAP-7817, Supplement 2, 1971 
(3.10 References)

WCAP-7817, Supplement 3, 1971 
(3.10 References)
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WCAP-7817, Supplement 4, 1972 
(3.10 References)

WCAP-7817, Supplement 6, 1974 
(3.10 References)

WCAP-7819, Revision 1, 1972 (1.6) 
(7.2 References)

WCAP-7822, 1971 (1.6) (3.9 References)

WCAP-7828, 1971 (15.4 References)

WCAP-7836, 1972 (4.4 References)

WCAP-7838, 1972 (4.4 References)

WCAP-7844, 1972 (4.3 References)

WCAP-7856, 1972 (1.6) (15.4 References)

WCAP-7862, 1972 (7.2 References)

WCAP-7898, 1972 (1.6) (15.1 References) 
(15.2 References)

WCAP-7907, 1972 (1.6) (15.1 References) 
(15.2 References) (15.3 References) 
(15.4 References)

WCAP-7908, 1972 (1.6) (15.1 References) 
(15.2 References) (15.3 References) 
(15.4 References)

WCAP-7909, 1972 (1.6) (15.1 References) 
(15.2 References) (15.4 References)

WCAP-7912, 1972 (1.6)

WCAP-7912-A, 1975 (4.3 References) 
(4.4 References)

WCAP-7912-P-A, 1975 (4.3 References) 
(4.4 References)

WCAP-7913 (7.1 References) 
(7.2 References) (7.3 References)

WCAP-7916, 1972 (4.4 References)

WCAP-7918, 1975 (3.9 References)

WCAP-7918, Revision 1, 1970 (1.6)

WCAP-7920 (1.6) (3.9.1.2.2) (3.9 References)

WCAP-7924, 1972 (1.6) (5.2 References)

WCAP-7941-L, 1972 (1.5 References)

WCAP-7941-P-A, 1975 (4.4 References)

WCAP-7950, 1972 (1.6)

WCAP-7956, 1972 (1.6)

WCAP-7956, 1973 (4.4 References)

WCAP-7958, 1973 (1.6)

WCAP-7958-A, 1975 (4.4 References)

WCAP-7958, 1972 (1.5 References)

WCAP-7958, Addendum I, 1972 
(1.5 References)

WCAP-7958, Addendum I, 1973 (1.6)

WCAP-7958, Addendum 1-A, 1975 
(4.4 References)

WCAP-7959, 1972 (1.5 References)

WCAP-7959-A, 1975 (4.4 References)

WCAP-7964, 1971 (4.3 References)

WCAP-7965-L, Addendum 1, 1972 
(1.5 References)

WCAP-7966, 1972 (1.6) (4.4 References)

WCAP-7969, 1971 (15.4 References)

WCAP-7969, 1972 (15.1 References) 
(15.3 References) (15.4 References)

WCAP-7973, 1973 (1.6)

WCAP-7979, 1972 (1.6) (15.1 References) 
(15.4 References)

WCAP-7980, 1972 (1.6) (15.1 References) 
(15.2 References)

WCAP-8030, 1973 (1.6)

WCAP-8054, 1973 (4.4 References)

WCAP-8082 (5.5 References)
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WCAP-8132A (6.2.1.1.2.2)

WCAP-8163, 1973 (5.2 References)

WCAP-8170 (15.4.1.1)

WCAP-8171 (15.4.1.2) (15.4 References)

WCAP-8172 (3.6.2.4) (3.6.2.5) (3.6.2.5.3) 
(3.6 References) (5.4 References) 
(6.2.1.1.2)

WCAP-8183, 1975 (4.2 References)

WCAP-8195, 1975 (4.4 References)

WCAP-8204, 1973 (4.2 References)

WCAP-8218-P-A, 1975 (4.3 References) 
(4.4 References)

WCAP-8219, 1975 (4.1 References)

WCAP-8219, 1973 (4.2 References)

WCAP-8219-A, 1975 (4.3 References) 
(4.4 References)

WCAP-8234, 1974 (3.10 References)

WCAP-8236, 1974 (3.9 References)

WCAP-8252 (3.7.2.7.2) (3.7 References)

WCAP-8253, Revision 1, 1975 
(11A References)

WCAP-8261, Revision 1, 1974, 
(15.3 References)

WCAP-8278, 1974 (4.4 References)

WCAP-8279, 1974 (1.5 References) 
(4.2 References) (4.4 References)

WCAP-8288 (1.5 References)

WCAP-8288, 1973 (4.2 References)

WCAP-8288, 1974 (3.9 References)

WCAP-8289, 1974 (1.5 References)

WCAP-8289, Addendum 1, 1975 
(1.5 References)

WCAP-8290 (1.5 References)

WCAP-8290, Addendum 1, 1975 
(1.5 References)

WCAP-8297, 1974 (1.5 References)

WCAP-8298-P-A, 1975 (4.4 References)

WCAP-8299, 1974 (1.5 References)

WCAP-8299-A, 1975 (4.4 References)

WCAP-8301 (15.4.1.1)

WCAP-8302 (15.4.1.1)

WCAP-8305, 1974 (15.3 References) 
(15.4.1.2) (15.4 References)

WCAP-8306 (15.4.1.2) (15.4 References)

WCAP-8312A (6.2.1.1.1.2) (6.3 References) 
(6A.3)

WCAP-8325 (15.4.1.1)

WCAP-8326 (15.4.1.2) (15.4 References)

WCAP-8327 (15.4.1.1)

WCAP-8330, 1974 (4.3 References) 
(15.4 References)

WCAP-8339, 1974 (15.3 References) 
(15.4.1.2) (15.4 References)

WCAP-8341, 1974 (6.3.3.12) (6.3 References)

WCAP-8356, 1974 (15.3 References) 
(15.4 References)

WCAP-8359, 1974 (4.3 References)

WCAP-8373, 1974 (3.10 References)

WCAP-8381, 1974 (4.2 References)

WCAP-8385, 1974 (4.3 References)

WCAP-8403, 1974 (4.3 References)

WCAP-8446, Proprietary (1.5 References)

WCAP-8449, 1974 (1.5 References)

WCAP-8453, 1973 (4.4 References)
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WCAP-8454, 1974 (4.4 References)

WCAP-8472 (15.4.1)

WCAP-8485, 1975 (4.3 References)

WCAP-8536, 1975 (4.4 References)

WCAP-8537, 1975 (4.4 References)

WCAP-8622, 1975 (1.5 References) (15.4.1)

WCAP-8623, 1975 (1.5 References) (15.4.1)

WCAP-8768, Revision 1, 1976 
(1.5 References)

WCAP-8892-A, 1977 (7.2 References)

WCAP-8963, 1977 (4.2 References)

WCAP-9004, 1969 (4.2 References)

WCAP-9207, 1972 (5.5 References)

WCAP-9220-P-A, 1978 (15.4 References)

WCAP-9221, 1978 (15.4 References)

WCAP-9272 (4.3 References)

WCAP-9600, 1979 (15.3.1.5) 
(15.3 References)

WCAP-10444-P-A, Addendum 2-A 
(4.1 References)

W-3 Correlation (1.5.1.5) (15.2.5.2.1) 
(15.3.4.2.1)

W-3 DNB Correlation (Figure 4.4-7) 
(15.2.2.2)

WECAN Computer Code (3.7.2.7.2)

Weighted Check Valves - Testing (6.2.4.3)

Weight Loaded Check Valves (6.2.2.4.1) 
(6.2.4.3)

Welds - Augmented Inservice Inspection 
(3C.2.7)

Welding Materials (5.2.3.1.1)

WESTDYN (WESTDYN-7) (3.7.2.7.2) 
(3.7.2.7.2.1)

WESTDYN-2 (3.7.2.7.2) (3.7.2.7.2.3)

Westinghouse NSSS Qualifications and 
Experience (1.4.3) (Table 1.4-1)

Westinghouse Test Engineering Laboratory 
Facility (1.5.3)

Wet Pipe Sprinkler System (9.5.1.2)

WFLASH (15.3.1.2)

WHAM Computer Program (3.9.3.1.4)

Whole Body and Body Organ Exposure from 
Fish Ingestion - Calculations (11B.7.2)

Whole Body and Body Organ Exposure from 
Water Ingestion - Calculations (11B.7.1)

Whole Body Dose (11.2.8) (Tables 11.2-21 
& 11.2-22) (15.3.5.2) (15.3.6.2) 
(15.4.2.1.3) (Table 15.4-6)

DBA (Table 11C-7) (15.4.1.8.2) 
(Table 15.4-6)

Steam Generator Tube Rupture 
(15.4.3.4)

Whole Body Noble Gas Immersion Dose 
Calculations (11B.6.1)

Wind Criteria (3.3.1)

Wind Direction Persistence (Figure 2.3-21)

Wind Direction and Speed (2.3.2.2.1.2) 
(Tables 2.3-7 through 2.3-12) 
(Table 11C-15)

Wind Loading on Structures (Tables 3.3-1 
through 3.3-3)

Wind Persistence Roses (Figure 2.3-30)

Wind Roses - Annual (Figure 2.3-17)

Wind Roses - Fall (Figure 2.3-10)

Wind Roses - Spring (Figure 2.3-2)
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Wind Roses - Summer (Figure 2.3-6)

Wind Roses - Winter (Figure 2.3-14)

Wind and Tornado Design Criteria (3.3)

Wind/Wave Analysis (2.4.5) (Figure 2.4-10) 
(2A.2.7)

WINDVANE Computer Code (2.3.3.1.2) 
(11B.3.2.1) (11B.6.1)

WIT-6 Reactor (15.2.1.2.1) (15.2.5.2.1)

W REFLOOD (15.4.1.2)

— X —
Xenon Oscillation (15.1.5)

Xenon Transients (9.3.4.2.5.2)

X/Q Distribution (Figure 2.3-30)

X/Q Parameters (11C.4.3) (Tables 11C-13 
& 11C-14)

X/Q Probabilities (Table 2.3-17) 
(Figure 2.3-28)

— Y —
Yao-Munse Model (4.2.1.3.1)

Yard Shielding (12.1.2.9)

— Z —
Zero Load Conditions (15.2.10.2)

Zero Moderator Coefficient (15.2.2.2) 
(15.2.12.2)

Zero Moderator Reactivity Coefficient 
(15.2.3.2)

Zinc Oxides (6.2.2.3.1)

Zircaloy-Water Reaction (15.1.9.1) (15.4.1.1)

Zirconium-Steam Reaction (15.4.2.2)
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