
0 UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

Z 

COMMONWEALTH EDISOM COMPANY 

DOCKET NO. 50-237 

DRESWEN NUCLEAR POWER STATION, UNIT NO. 2 

AMENDMENT TO PROVISIONAL OPERATING LICENSE 

Amendment No. 95 

License No. DPP-19 

1. The Nuclear Regulatory Commission (the Commission) has found that: 

A. The application for amendment by the Commonwealth Erison Company 

(the licensee) dated December 10, 1986 as supplemented lanuary 28 

and February 5, 1987 complies with the standards and requirements 

of the Atomic Energy Act of 1954, as amended (the Act), and the 

Commission's rules and regulations set forth in 10 CFP. Chapter 1; 

B. The facility will operate in conformity with the application, 
the provisions of the Act and the rules and regulations of the 
Commission; 

C. There is reasonable assurance (i) that the activities authorized 

by this amendment can be conducted without endangering the health 

and safety of the public, and (ii) that such activities will be 

conducted in compliance with the Commission's regulations; 

D. The issuance of this amendment will not be inimical to the common 

defense and security or to the health and safety of the public; and 

E. The issuance of this amendment is in accordance with 10 CFR Part 51 

of the Commission's regulations and all applicable requirements have 

been satisfied.  
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2. Accordingly, the license is amended by changes to the Technical 
Specifications as indicated in the attachment to this license amendment 
and paragraphs 3.F. and 3.M of Provisional Operating License No. OPR-19 
are hereby amended to read as follows: 

B. Technical Specifications 

The Technical Specifications contained in Appendix A, as 
revised through Amendment No. 95, arp hereby incorporated 
in the license. The licensee shall operate the facility 
in accordance with the Technical Specifications.  

M. Deleted 

4. This license amendment is effective as of the date of its issuance.  

FOR T7E NUCLEAR REGULATORY COr1SSTON 

Acting Director 
RVWR Project Directorate #$ 
Division of BWR Licensinr' 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: March 31, 1987
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ATTACHMENT TO LICENSE AMENDMENT NO. 95 

PPOVISIONAL OPERATING LICENSE DPR-19 

~iI_NO. 50-237 

1. For your convenience revised copies of pages 5 and 6 of Provisional 
Operating License DPR-19 are attached. 

2. Revise the Appendix A Technical Specifications by removing the pages 
identified below and inserting the attached pages. The revised pages are 
identified by the captioned amendment number and contain marginal lines 
indicating the area ·af change. 

REMOVE 

iii 
vii 
viii 
1.0-2 
1.0-3 
1.0-4 
1.0-5 
1.0-6 
1/2.1-1 
1/2.1-2 
1/2.1-3 

B 1/2.1-7 
B 1/2.1-8 
B 1/2.1-11 
B 1/2.1-12 
B 1/2.1-13 
B 1/2.1-14 
B 1/2.1-15 
B 1/2.1-16 
B 1/2.1-17 

3/4.1-1 
3/4.1-2 

B 3/4.1-20 
3/4.2-12 
3/4.2-13 

B 3/4.2-31 
B 3/4.2-32 

3/4.5-15 
3/4.5-16 
3/4.5-17 
3/4.5-18 
3/4.5-19 
3/4.5-20 
3/4.5-21 
3/4.5-22 

*Pagination change only 

INSERT 

iii 
vii 
viii 
1.0-2 
1.0-3 
1.0-4 
1.0-5 
1.0-6 
1/2.1-1 
1/2.1-2 
1/2.1-3 

B 1/2.1-7 
R 1/2.1-8 
B 1/2.1-11 
B 1/2.1-12 • 
B 1/2.1-13 
B 1/2il-14 
B 1/2.1-15* 
8 1/2.1-16* 
B 1/2.1-17 

3/4.1-1 
3/4.1-2 

B 3/4.1-20 . 
3/4.2-12 
3/4.2-13 ' 

B 3/4.2-31 
B 3/4.2-32 

3/4.5-15 
3/4.5-16 
3/4.5-17 
3/4.5-18 
3/4.5-19 
3/4.5-20 
3/4.5-21 
3/4.5-22 



REMOVE 

3/4.5-23 
3/4.5-24 
3/4.5-25 
3/4.5-26 
3/4.5-27 
3/4.5-28 
3/4.5-29 
3/4.5-30 

B 3/4.5-31 
B 3/4.5-32 
B 3/4.5-33 
B 3/4.5-34 
B 3/4.5-35 
B 3/4.5-36 
B 3/4.5-37 
B 3/4.5-38 
B 3/4.5-39 
-B 3/4.5-40 
B 3/4.5-41 
B 3/4.5-42 
B 3/4.5-43 
B 3/4.5-44 -

3/4.6-2 
3/4.6-11 
3/4.6-12 
3/4.6-13 
3/4.6-14· 
3/4.6-15 
3/4.6-16 
3/4.6-17 
3/4.6-18 
3/4.6-19 
3/4.6-20 

B 3/4.6-21 
B 3/4.6-22 
B 3/4.6-23 
B 3/4.6-24 
B 3/4.6-25 
B 3/4.6-26 
B 3/4.6-27 
B 3/4.6-28 
B 3/4.6-29 
B 3/4.6-30 
B 3/4.6-31 
B 3/4.6-32 
B 3/4.6-33 

*Pagination change only 
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INSERT 

3/4.5-23 
3/4.5-24 
3/4.5-25 
3/4.5-26* 
3/4.5-27 
3/405-28 
3/4.5-29 
3/4.5-30* 

. 3/4.5-31* 
B 3/4.5-32* 
B 3/4.5-33* 
B 3/4.5-3L~* 
B 3/405-35* 
B 3/405-36* 
B 3/4.5-37 
B 3/4.5-38 
B 3/4.5-39 

. B 3/4.5-40* 
B 3/4.5-41* 
B 3/4.5-4£> 
B 3/405-43* 
B 3/4.5-44* 
B 3/4.5-45* 

3/406-2 
3/4.6-11 
3/4.6-12 
3/4.6-13 
3/406-14 
3/4.6-15 
3/4.6-16 
3/4:-6-17* 
3/406-18* 
3/4.6-19* 
3/4.6-20* 
3/4 .. 6-21* 
3/4.6-22* 
3/4.6-23* 
3/4.6-24 

B 3/4.6-25 
B 3/4.6-26 
B 3/406-27* 
B 3/4.6-28* 
B 3/406-29* 
B 3/4.6-30* 
B 3/4.6-31* 
B 3/4.6-32* 
B 3/4.6-33* 



REMOVE 

B 3/4.6-34 

-· 

• 

*Pagination change only 
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INSERT 

E 3/4.6-34* 
B 3/4 .. 6-35 
B 3/4.6-36 
B 3/4.6-37 
B 3/4.6-38* 
B 3/4.6-39* 
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Am. 56 
2111/81 

Am. 55 
2106/81 

Am. 55 
2/06/81 

. Am; 53 
12/30/80 

5039N 
84030 
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- 5 - DPR-19 

Amendment No. 95 

(3) "Dresden Nuclear Power Station Guard Training and 
Qualification Plan", 1ubm,itted by letter dated 
August 16, 1979, a1 revised bJ letter dated 
August 11, 1980. This Plan shall be full imple
mented in accordance with 10 CFR 73.55(b)(4), 
within 60 days of this approval by the Commission. 
All security personnel shall be qualified within 
tvo years of this approval. 

J. Systems Integrity 

IC 

L. 

The licensee shall implement a program to reduce 
leakage from systems outside containment that could 
contain highly radioactive fluids during a serious 
transient or accident to as low as practical levels .. 
This program shall include the following: 

1. Provisions establishing preventive maintenance 
and periodic visual inspecton requirements, and 

2. Leak test requirements for each system at· a 
frequency not to exceed refueling cycle intervals. 

Iodine Monitoring 

The licensee shall implement a program which will 
ensure the capability to accurately determine the 
airborne iodine concentration in vital areas unde+ 
accident conditions. This program shall include the 
following: 

1. Training of personnel; 

2, Procedures for monitoring, and 

3. Provisions for maintenance of sampling and 
analysis equipment. 

The licensee shall, by January 4, 1981, install a 
recirculation pump trip, or in the alternative, place 

and maintain the facility in a cold shutdown or 
refueling mode of operation . 
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Am. 91 
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Order 
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4. 
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II. Deleted. 

H. Deleted. 

-·------.,.-. - ~ 
. .. ___ ' ···' '•.' .'. 

DPi-19 
Amendment No • g 5 

This license is effective as of the date of issuance and shall 
expire December 22, 1972, unless extended for good cause shown, 
or upon the earlier issurance of a superseding operating 
license. 

FOR THE ATOMIC ENERGY COMMISSION 

Original Signed by 

Peter A. Morris, Director. , 
nivision of Reactor Licensing 

Appendix A - Technical Specifications 
Date of Issuance: December 22, 1969 

5039N 
84030 
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DRESDEN II DPR-19 
Amendment No. f}Q, ~, r4, ¢i, 95 

(Table of Contents, Cont'd.) 

3.5.C 
3.5.D 
3.5.E 
3.5.F 
3.5.G 
3.5.H 
3.5.I 
3.5.J 
3.5.K 
3.5.L 

3.6 
3.6.A 
3.6.B 
3.6.C 
3.6.D 
3.6.E 
3.6.F 
3.6.G 
3.6.H 
3.6.I 

3.7 
3.7.A 
3.7.B 
3.7.C 
1. 7 n 

3.8 
3.8.A 
3.8.B 
3.8.C 
3.8.D 
3.8.E 
3.8.F 
3.8.G 
3.8.H 

3.9 
3.9.A 
3.9.B 

3959a 
3843A 

HPCI subsystem 
Automatic Pressure Relief Subsystems 
Isolation Condenser System 
Minimum Core and Containment Cooling System Availability 
Deleted 
Maintenance of Filled Discharge Pipe 
Average Planar LHGR 
Local LHGR 
Minimum Critical Power Ratio 
Condensate Pump Room Flood Protection 
Limiting Conditions for Operation Bases (3.5) 
Surveillance Requirement Bases (4.5) 
Primary System Boundary 
Thermal Limitations 
Pressurization Temperature 
Coolant Chemistry 
Coolant Leakage 
Safety and Relief Valves 
structural Integrity 
Jet Pumps 
Recirculation Pump Flow Limitations 
Shock Suppressors (Snubbers) 
Limiting Conditions for Operation Bases (3.6) 
Surveillance Requirement Bases (4.6) 
Containment Systems 
Primary Containment 
Standby Gas Treatment System 
secondary Containment 
Pri mRry r:nnt R i nmAnt Tsn 1 Rti nn lfR 1 lTA~ 
Limiting conditions for Operation Bases (3.7) 
Surveillance Requirement Bases (4.7) 
Radioactive Effluents 
Gaseous Effluents 
Liquid Effluents 
Mechanical Vacuum Pump 
Radioactive Waste Storage 
Radiological Environmental Monitoring Program 
Solid Radioactive Waste 
Miscellaneous Radioactive Materials Sources 
Misc LCO 
Limiting Conditions for Operation Bases (3.8) 
Surveillance Requirement Bases (4.8) 
Auxiliary Electrical Systems 
Requirements 
Availability of Electric Power 

iii 

3/4.5 - 6 
3/4.5 - 8 
3/4.5 - 9 
3/4.5 -11 

3/4.5 -13 
3/4.5 -15 
3/4.5 -15 
3/l1. 5 -24 
3/4.5 -25 

B 3/4.5 -.:.32 
B 3/4.5 -40 

3/4.6 - 1 
3/4.6 --, 1 
3/4.6 - 2 
3/4.6 - 3 
3/4.6 - 5 
3/4.6 - 6 
3/4.6 - 7 
3/4.6 -10 
3/4.6 ...cl2 
3/4.6 --:16 

B 3/4.6 -25 
B 3/4.6 -39 

3/4.7 - 1 
3/4.7 - 1 
3/4.7 -19 
3/4.7 -25 
1/lt.. 7 -?7 

B 3/4.7 -33 
B 3/4.7 -40 

3/4.8 -1 
3/4.8 -1 
3/4.8 -:9 
3/4.8 -14 
3/4.8 -15 
3/4.8 -15 
3/4.8 -19 
3/4.8 -20 
3/4.8 -21 

B 3/4.8 -32 
B 3/4.8.-37 

3/4.9 - 1 
3/4.9 - 1 
3/4.9 - 2 
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Table 3 .. 1. l 

Table 4.1.1 
Table ~.1.2 
Table 3.2.l 

Table 3.2.2 

Table 3.2.3 
Table 3.2.4 

Table 3.2.S 

Table 3.2.6 

Table 4.2.1 

Table 4.2.2 

Table 4.2.3 

Table 4.2.4 

Table 4.6.2 
Table 3 .. 7. l 
Table 4.8.1 

Table 4.8.2 

Table 4.8.3 

Table 4 .. 8. 4; 
Table 4.8.5 

Table 4. 8. 6. 

Table 4.11-1 

Table 3 .. 12-l 
Table 3 .. 12-·2 
Table 3 .. 12-·J 
Table 3.12-4 
Table 6.1.1 
Table .6.6.1 

3959a 
3843A 

.:-...·, .. 

DUSDEJI II DPR-19 
.Amendment No. ~, '6 • '6 , g 5 

List of Table. 

Reactor Protection System (Scram) 
Instrumentation Requirements 

Scram Instrumentation Functional Tests 
Scram Instrumentation Calibration 
Instrumentation that Initiates 

Primary Containment Isolation Functions 
Instrumentation that Initiates or Controls 

the Core and Containment Cooling System 
Instrumentation that Initiates Rod Block 
Radioactive Liquid Effluent 

Monitoring Instrumentation 
Radioactive Gaseous Effluent 

Monitoring Instrumentation 
Post Accident Monitoring Instrumentation 

Requirements 
Minimum Test and Calibration Frequency 

for Core and Containment Cooling Systems 
Instrumentation, Rod Blocks, and Isolations 

Radioactive Liquid Effluent Monitoring 
Instrumentation Surveillance Requirements 

Radioactive Gaseous Effluent Monitoring 
Instrumentation Surveillance Requirements 

Post Accident Monitoring Instrumentation 
Surveillance Requirements 

Neutron Flux and Sample Withdrawal 
Primary Containment Isolation 
Radioactive Gaseous Waste Sampling and 

Analysis Program 
Maximum Permissible Concentration of Dissolved 

or Entrained Noble Gases Released- From the 
Site to Unrestricted Areas in Liquid Waste : 

Radioactive Liquid Waste Sampling and Analysis 
Program 

Radiological E.nvironmental Monitoring Program 
Reporting Levels for Radioactivity Concentrations 

in Environmental Samples 
Practical Lower Limits of Detection (LLD) for: 

Standard Radiological Environmental Monitoring 
Program 

Surveillance Requirements for High 
Energy Piping Outside Containment 
Fire Detection Instruments 
Sprinkler Systems 
C02 Systems 
Fire Hose Stations 
Minimum Shift Hanning Chart 
Special Reports 

vii 

3/4.1 - 5 

3/4.1 - 8 
3/4.l -10 

3/4.2 - 8 

3/4;2 -10 
3/4.2 --12 

3/4.2 -14 

3/4.2 -15 

3/4.2 -17 

3/4.2 -19 

3/4.2 -22 

3/4.2 -24 

3/4.2 -26 
B 3/4.6- 30 

3/4.7 -31 

3/4.8-22 

3/4 0 8-24 

3/4.8-25 
3/4.8-27 

3/4.8-28 

3/4.8-29 

3/4.11- 3 
B 3/4.12-17 
B .3/4.12-18 
B 3/4.12-19 
B 3/4.12-20 & 21 

.6-4 
6-23 



. ·. · ... : .... · ... , .. -: • .. . . - .~ .. -. . . .. . :: ;- .·.· ... : ... ... ~ .. 

Figure 2.1-3 

Figure 4.1.1 

Figure 4.2.2 

Figure 3.4.1 

Figure 3.4.2 

Lilt of Figurea 

DUSDd 11 
Aaeodaent No. 

APRM Flow Bias Scram Relationship to lor-aal 
Operating Conditions 

Graphical Aid in the Selection of 
an Adequate Interval Between Tests 

Test Interval vs. System UnavailabilitJ 

Standby Liquid Control Solution Requireaents 

Sodium Pentaborate Solution Temperature 
Requirements 

Figure 3.5-1 KAPLHGR Limit vs Bundle Average Exposure 
ENC 818 Fuel (Sheet 1 of 6) 

Figure 3.5-1 KAPLHGR Limit vs Bundle Average Exposure 
ENC 9x9 Fuel (Sheet 2 of 6) 

Figure 3.5-1 KAPLHGR Limit vs Average Planar Exposure 
GE Fuel Type P8DRB265L (Sheet 3 of 6) 

Figure 3.5-1 .KAPLHGR Limit vs Average Planar Exposure 
GE Fuel Type P8DRB282 (Sheet 4 of 6) 

Figure 3.5-1 MA,PLHGR Limit vs Average Planar Exposure 
GE Fuel Type P8DRB265H (Sheet 5 of 6) 

Figure 3.5-1 KAPLHGR Limit vs Average Planar Exposure 
GE 8x8 LTA - Bundle LY5458 (Sheet 6 of 6) 

Figure 3.5-lA Linear Heat Generation Rate vs Nodal 
Exposure 

Figure 3.5-2 MCPR Limit for Reduced Total Core Flow 
(Sheet 1 of 3) 

Figure 3.5-2 GE and Exxon 818 MCPR Oper•ting Limit for 
Automatic Fl.ow Control (Sheet 2 of 3) 

Figure 3.5-2 Exxon 9x9 MCPR Operating Limit for 
Automatic Fl.ow Control (Sheet 3 of 3) 

Figure 3.6.l Minimum Temperature Requirements 
per Appendi~ G of 10 CFR 50 

Figure 3.6.2 

Figure 4.6.l 

Figure 4.6.2 

Figure 4.8-1 

Figure 4.8-2 

Figure 6.1-1 

--~3918•~---

Thermal Power vs Core Flow Limits for Thermal 
Hydraulic StabilitJ Surveillance In Single 
Loop Operation 

Minimum Reactor Pressurization Temperature 

Chloride Stress Corrosion Test Results at 500•F 

Owner Controlled/Unrestricted Area Boundary 

Detail of Central Complex 

Corporate and Station Organization · 

viii 

DPR-19 
95 ts. "' ' ~' ~' 

Page 

B 112 .1-17 

B 3/4.1-18 

B 3/4.2-38 

3/4.4- 4 

3/4.4- .5 

3/4.5-17 

3/4.5-18 

3/4.5-19 

3/4.5-20 

3/4.5-21 

3/4.5-22 

3/4.~-Z3 

3/.4. 5"'.'27 

3/4. 5-28 . 

3/4.5-29 

3/4.6-23 

3/4.6-24 

B 3/4.6-29 

B 3/4.6-31 

B 3/4.8-38 

B 3/4.8-39 

6- 3 
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Amendment Ro. ~. ~· ~' 95 

1.0 DEFINITIONS (Cont'd.) 

3918a 
84010 

plant can be operated safely and abnoraal situations can be 
safely controlled . 

J. Limiting Safety System Setting (LSSS) - The limiting safety 
system settings are settings on instrumentation which initiate 
the automatic protective action at a level such that the safety 
limits will not be exceeded. The region between the safety 
limit and these settings represents margin with normal 
operation lying below these settings. The margin has been 
·established so that with proper operation of the 
instrumentation the safety Hmi ts will never be exceeded. 

K. Fraction of Limiting Power Density (FLPD) - The fraction of 
limiting power density is the ratio of the Linear Heat 
Generation Rate (LHGR) existing at a given location to the 
design LHGR for that bundle type. 

L. Logic System Function Test -- A logic system functional test 
means a test of all relays and contacts of a. logic. circuit from 
sensor to activated device to insure all components are 
operable per design intent. Where possible, action will go to 
completion, i.e., pumps will be started and valves opened. 

K. Minimum Critical Power Ratio (MCPR) - The minimum in-core 
critical power ratio corresponding to the most limiting fuel 
assembly in the core • 

N. Mode - The reactoy; mode is that which is established by the 
mode-selector-switch. 

0. Operable - A system, subsystem, train, component, or device 
shall be operable when it is capable of performing its 
~pecified function( s). Implicit in this definition shall be 
the assumption that all necessary attendant instrumentation, 
controls, normal and ~mergency electrical power sources, 
cooling or seal water, lubrication or other auxiliary equipment 
that are required for the system, subsys·tem, train, component 
or deviee to perform its function(s) are also capable of 
performing their related support function(s). 

P. Operating - Operating means that· a system, subsystem, train, 
component or device is performing its intended functions in its 
requlred manner •. 

Q. Operating Cycle - Interval between the end of one.refueiing 
outage and the end of the next subsequent refueling outage .. 

1.0-2 
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.Amendment No. ~, Y.,, ~' 95 

1.0 DEFINITIONS (Cont'd.) 

3918a 
8~01D 

i. Primary Containment Integrity - Primary containment integrity 
means that the drywell and pressure suppression chamber are 
intact and all of the following conditions are satisfied: 

1. All manual containment isolation valves on lines connecting 
to the reactor coolant system or containment which are not 
required to be open during accident conditions are closed. 

2. At least one door in each airlock is closed and sealed. 

3. All automatic containment isolation valves are operable or 
deactivated ia the isolated position. 

4. All blind flanges and manways are closed. 

S. Protective Instrumentation Definitions 

1. Instrument Channel - An instrument channel means an 
a~rangement of a sensor and auxiliary equipment required to 
generate and transmit to a trip system a single trip signal 
related to the plant parameter monitored by that instrument 
channel. 

2. Trip System - A trip system means an arrangement of 
instrument channel trip signals and auxiliary equipment 
required to initiate action to accomplish a prote6tive trip 
function. A trip system may require one or more instrument . 
channel trip signals related to one or more plant 

· parameters in order to initiate trip system action.·. 
Initiation of protective action may require the tripping of 
a single trip system or the coincident tripping of two trip 
systems. 

3. ProtecHve Action - An action initiated by the protection 
system when a limit is reached. A protective action can be 
at a channel or system level. · 

4. Protective Function - A system protective action which· 
results from the protective action of the channels 
monitoring a particular plant condition. 

T. Rated Neutron Flux - Rated neutron flux is the neutron flux 
that corresponds to a steady-state power level of 2527 U~ermal 
megawatts. 

U. Rated Thermal Power - Rated thermal power means a steady~state" 
power level of 2527 thermal megawatts. 

1.0-3 
.. : .. · 
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DIESDEH II DPR-19 
Amendment No. ~. '2, 95 

1.0 DEFINITIONS (Cont'd.) 

3918a 
84010 

V. Reactor Power Operation - Reactor power operation is any 
operation with the mode switch io the "Startup/Hot Standby" or 
"Run" position with the reactor critical and above 1~ rated 
thermal power. 

1. Startup/Hot Standby Mode - In this mode the reactor 
protection scram trips, initiated by condensor low vacuum 
and main steamline isolation valve closure, are by-passed 
when reactor pressure is less than 600 psig; the low 
pressure main steam.line isolation valve closure trip is 
bypassed, the reactor protection system is energized with 
IRM neutron-monitoring system trips and control rod 
withdrawal interlocks in service. 

2. Run Mode - In this mode the reactor protection system is· 
energized with APRM protection and RBM interlocks in 
service. 

W. Reactor Vessel Pressure - Unless otherwise indicated, rea'ctor 
vessel pressures listed in the Technical.Specifications are 
those measured by the reactor vessel steam ,space detector. 

x. 

·z. 

'· ( 

Refueling Outage - Refueling outage is the period of time 
between the shutdown of the unit prior to a refueli'ng and the 
startup of the plant subsequent to that refueling. For the 
purpose of designating frequency of testing and surveillance,. a 
refueling outage shall mean a regularly scheduled refueling 
outage; however, where such outages occur within 8 months of·. 
the completion of the previous refueling outage, :the requ.ired. 
surveillance testing need not be performed until the next ' 
regularly scheduled outage. 

Safety Limit -The safety limits are limits below which the 
reasonable maintenance of the cladding and primary system. are, 
assured. Exceeding such a limit is cause for unit shutdoWn and 
review by the Nuclear Regulatory Commission (NRC)' before re- ; 
s'limption of unit operation. Operation beyond such a limit may 
not in itself result in se~ious consequences but it indicates 
an operational. deficiency subject to regulatory review. 

Secondary Containment Integrity - Secondary containment 
integrity means that the reactor building is intact and the 
following conditions are met: 

1. At least one door in each access opening is closed. 

2. The standby gas treatment system is operable. 

3. All automatic ventilation system isolation valves are 
operable or are secured in the isolated position . 

1.0-4 
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AA. Shutdown - The reactor is in a shutdown condition when the 
reactor mode switch is in the shutdown mode position and no 
core alternations are being performed. When the mode switch is 
placed in the shutdown position a reactor scram is initiated, 
power to the control rod drives is removed, and the reactor 
protection system trip systems are de-energized. 

1. Hot Shutdown means conditions as above with reactor coolant 
temperature greater than 212•F. 

2. Cold Shutdown means conditions as above with reactor 
coolant temperature equal to or less than 212•F. 

BB. Simulated Automatic Actuation - Simulated automatic actuation 
means applying a simulated signal to the sensor to actuate the 
circuit in question. 

CC. Surveillance Interval - Each surveillance requirement shall be 
performed within the specified surveillance interval with: 

a. A maximum allowable extension not to exceed 257. of the 
surveillance interval. 

b. A total maximum combined interval time for any 3 
consecutive intervals not to exceed 3.25 times the 
specified surveillance interval. 

DD. Fraction of Rated Power (FRP) - The fraction of rated power is 
the ratio of core thermal power to rated thermal power of 2527 
Mwth. 

EE. Transition Boiling -·Transition boiling mean~ the boiling 
regime between nucleate and film boiling. Transition boiling 
is the regime in which both nucleate and film boiling occur 
intermittently with neither type being completely stable. 

FF. Maximum Fraction of Limiting Power Density (KFLPD) - The 
maximum fraction of limiting power density is the highest value 
existing in the core of the Fraction of Limiting Power Density 
(FLPD). 

GG. Dose Equivalent I-131 - That concentration of I-131 
(microcurie/gram) which alone would produce the same thyroid 
dose as the quantity and isotopic mixture of I-131, l-i32, 
I-133, 1-134, and I-135 actually present. The thyroid dose 
~onversion factors used for this calculation shall be those 
listed in Table III of TID-14844, "Calculation of Distance 
Factors for Power and Test Reactor Sites". 
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HH. Proce1s Control Program (PCP) - Contains the 1ampling~ 
analysis, and formulation determination by which solidification 
of radioactive wastes from liquid systems is assured. 

II. Offsite Dose Calculation Manual (ODO!) - Contains the 
methodology and parameters used in the calculation of offsite 
doses due to radioactive gaseous and liquid effluents, and in ' 
the calculation of gaseous and liquid effluent monitor 
alarm/trip setpoints~ 

JJ. Channel Functional Test (Radiation Monitor) Shall be the 
injection of a simulated signal into the channel as close to 
the sensor as practicable to verify operability including alarm 
and/or trip functions. 

KK. Source Check.- The qualitative assessment of instrument 
response when the sensor is exposed to a radioactive source. 

LL. Kember(s) of the Public - Shall include all persons who are not 
occupationally associated with the plant. This category does 
not include employees of the utility, its contractors, or 
vendors. Also excluded from this category are persons who 
enter the site to service eq(lipment or to make deliveries. 
This category does include persons who use portions of the site 
for recreational, occupational, or other purposes not 
associated with the plant. 

MM. Rated Recirculation Pump Speed - is the recircul_ation pump 
speed that corresponds to rated core flow {98 x 106 lb/hr) · 
when operating at rated thermal power (dual loop'operation). 

NN. Dual Loop Operation - reactor power operation with both 
recirculation pumps running. 

00. Single Loop Operation (SLO) - reactor power operation with one 
recirculation pump running. 

1.0-6 
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1.1 SAFETY LIMIT 2.1 LIMITING SAFETY SYSTEM SETTING 

I 

FUEL CLADDING INTEGRITY 

·.Applicability: 

The Safety Limits e1tablisbed 
to preserve the fuel cladding 
integrity applJ to tbeae 
variables which monitor tbe 
fuel thermal behavior. 

Objective: 

tho objective of the Safety 
Limits is to establish limits 
below which the integrity of 
the fuel cladding !1 pre
served. 

Sped fi cations: 

A. Reactor Pressure greater than 
800 ps~ and Core Flow greater 
than 1 of Rated. · 

The existence of a minimum 
critical power ratio (MCPR} 
less than 1.06 for GE 8x8R 
fuel, or less than 1.05 
for ENC or GE 8x8 fuel. 
shall constitute viola-
lation of the MCPR fuel cladding 
integrity safety limit. 

When in Single Loop Operation, 
the KCPR safety limit shall be 
increased by 0.03. 

1/2.1-1 
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FUEL CLADDING INTEGRITY 

Applicabili tx: 

The Limiting Safety System Set
tings appl7 to trip settings of 
the instruments and devices which 
are provided to prevent the fuel 
cladding integrity SafetJ Limits 
from being exceeded. 

Objective: 

The objective of the Limiting 
Safety System Settings 11 to define 
the level of the process variables 
at which automatic protect.lve 
action ii Initiated to prevent the 
fuel cladding integrity Safety 
Limits from being exceeded. 

Specifications: 

A. Neutron Flux Trip Settings 

The limiting safety 1y1tem 
trip ••ttings shall be as 
speciUed below: 

1. APRM Flux Scram Trip 
Setting (Run Mode) 

When the reactor mode 
switch is in the run 
position, the APRM flux 
1cram setting shall be: 

S less than or equal to 
[.ssw0 + 62] during Dual 
Loop Operation or S less 
than or equal to [.58W0 + 
58.5) during Single Loop 
Operation 

with a mu:imwn setpoint of 
12~ for core flow equal to 

"98 :x 106 lb/hr and 
"g~eater, where: 

S - setting in percent of 
rated thermal power. 
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2.1 LIMITING SAFETY SYSTEM SETTING 
(Cont'd.) 

1/2.1-2 

w0 ~ percent of drive 
flow required to produce a 
rated core flow of 98 
Mlb/hr. 

In the event of operation 
of any fuel assembly with a I 
maximum fraction of 
limiting power density 
(MFLPD) greater than the 
fraction of rated power 
(FRP), the setting shall be 
modified as·follows: 

Where: S is less than or 
equal to 
(.58Wn + 62) (FRP/MFLPD] 
during Dual Loop Operation 
or (.5_8 Wo + 58.5) [FRP/ 
MFLPD] during Single Loop 
Operation 

FRP = fraction of rated 
tnermal power 

MFLPD = Maximum Fraction of 
the Limiting Power 
Density_ for all fuel 
types 

The ratio of FRP/MFLPD 
shall be set egual to;l.O 
unless the actual operating 
value is less than 1.0, in 

.which case the actual 
;operating value will be 
used. 

This adjustment may also be 
performed by increasing the 
APRM gain by the inverse 
ratio, MFLPD/FRP, which 
accomplishes the same 
degree of protection as 
reducing the trip setting 

.by FRP/MFLPD. 

2. APRK Flux Scram Trip 
Setting (Refuel or Startup 
and Hot Standby Mode), 
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B. Core Thermal Power Limit 
(Reactor Pressure is less 
than or equal to 800 psig) 

When the reactor pressure 
is less than or equal to 
800 psig or core flow is 
less than 10~ of rated, 
the core thermal power 
shall not exceed 25 
percent of rate.d thermal 
power. 

DUSD!N II 
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When the. reactor mode svi tcb I 
is in the refuel or the 
startup/hot standby position, 
the APRM scram shall be set 
at less than or equal to 15~ 
of rated core thermal power. I 

3. IRM Flux Scram Trip Setting 

The IRM flux s.cram setting. 
shall be set at less than or 
equal to 120/125 of full, scale 

B. APRM Rod Block Setting 

The APRM rod block setting 
shall be: 

S is less than or equal to 
[.58W0 + SO] during Duai 
Loop Operation or s .is less 
than or equal to [.~8 w0 
+ 46.5) during Single Loop 
Operation. 

The definitions.used above for. 
the APRH scram trip apply. 

In the event of.operation of any 

1 fuel assembly with a, maximum -· · 
fraction limiting power.density 
(MFLPD) greater.than th~ fraction 
of rated power CFRP), the setting 
shall be modified as follows: · 

:s is less than or equal to. 
( .58Wo + 50) [FRP/MFLPD]. 
during Dual Loop Operation or 
S is less thati or equal to (.5 
Wo + 46.5) [FRP/ MFLPD] 
during Single Loop Operation 

The definitions ~sed above. for the 
APRM scram trip apply. 

The ratio of FRP fo MFLPD shall be 
set equal to 1.0 unless the actual 
operating value is less thari 1.0. 
In which case the actual operatirig 
value will be used. 
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power ratio (CPR) which is the ratio o.f the bundle power which 
would produce the onset of transition boiling divided by the I. 
actual bundle power. The minimum value of this ratio for any 
bundle in the core is the Minimum Critical Power Ratio CMCPR). I 
It is assumed that the plant operation is controlled to.the 
nominal protective setpoints via the instrumented variables. 
(Figure 2.1-3). 

The MCPR Fuel Cladding Integrity Safety Limit assures 
sufficient conservatism ln the operating ~CPR limit that in 
the event of an antlc~pated operational occurrence from the 
limiting condition for operation, at least 99.9~ of the fuel 
rods in the core would be expected to avoid boiling 
transition. The margin between calculated boiling transition 
(MCPR=l.00) and the MCPR Fuel Cladding Integrity Safety Limit 
is based on a detailed statistical procedur·e which considers 
the uncertainties in monitoring the core operating state.. One 
specifi~ uncertainty included in the safety limit is th~ 
uncertainty inherent in the XN-3 critical power correlation. 
Refer to XN-:NF-524 for the methodology used in determining the 
MCPR Fuel Cladding Integrity Safety Limit. 

The XN-3 critical power correlation is based on a significant 
body of practical test data, providing a high degree of 
assurance that the critical power as evaluated by the 
correlation is within a small percentage of the actuil 
critical power being estimated. The assumed reactor 
conditions used in defining the safety limit introduce 
conservatism into the limit because boundingly high radial 
power peaking factors and boundingly flat local peaking 

·distributions are .used to estimate the number of ,rods in . 
boiling transition. Still further conservatism is induced by 
the tendency of the XN-3 correlation to overpredi"ct the number · 
of rods in boiling transition. These conservatisms and the 
inherent accuracy of the XN-3 correlation provide a reasonable 
degree of assurance that during sustained operation at the 
MCPR Fuel Cladding Integrity Safety .Limit there would be no 
transition boiling in the core. If boiling transition were to_ 
occur, however, there is reason to believe that the integrity 
of the fuel would not necessarily be compromised. Significant: 
test.data accumulated by the U.S. Nuclear Regulatory 
Commission and private organizations indicate that the use of 
a boiling transition limitation to protect against cladding 
failure is a very conservative approach; much of the data 
indicates that LWR fuel can survive for an extended period in 
an environment of transition boiling. 

During Single Loop Operation, the MCPR safety limit is 
increased by 0.03 to conservatively account for increased 
uncertainties in the core flow and TIP measurements . 

B 1/2.1-7 



. ; 

.-::: .. :-.: .... u~·u~ ~J.~·-"· · :·; ~· · · ura.-·i7 

.Amendment No. ~, ~, ~' 95 

1.1 SAFETY LIMIT BASES (Cont'd.) 

3918a 
84010 

B. 

If the reactor pressure should ever exceed the limit of 
applicability of the XN-3 critical power correlation as 
defined in XN-NF-512, it would be assumed that the MCPR Fuel 
Cladding Integrity Safety Limit had been violated. This 
applicability pressure limit is higher than the pressure 
safety li~it specified in Speciflcation 1.2. For fuel 
fabricated by General Electric Company, operation is further 
constrained to a maximum linear heat generation rate (LHGR) of 
13.4 kW/ft by Specification 3.5.J. This constraint is 
established to provide adequate safety margin to l~ plastic 
strain for abnoi:."Jnal operational transients initiated from high 
power· conditions. Specification 2.l.A.l provides for 
equivalent safety margin for transients initie.ted from lower 
power conditions by adjusting the APRM flow-biased scram by 
the ratio of FRP/MFLPD. Specification 3.5.J establishes the 
maximum value of LHGR which cannot be exceeded during,steady 
power operation for any fuel types. 

For fuel fabricated by Exxon Nuclear Company (ENC), ENC has 
performed fuel design analysis which demonstrate that ;fuel 
centerline melting point will not be reached during transient 
overpower condition throughout the design life of the fuel. 
The analysis has also shown that. the design criteria of 1.07. 
uniform cladding strain will not be. exceeded during'· both · 
steady state and transient operation .throughout the fuel 
design life. 

Core Thermal Power Limit (Reactor Pressure less than 800 psia) 

At pressures below 800 psia, the core elevation pressure drop 
(0 power, O flow) is greater than 4.56 psi. At low p~wers and 
flows this pressure differential is.maintained in.the,bypass 
region of the core. Since the pressure drop in the bypass 
region is essentially all elevation head, the core pressure 
drop at low powers and flows will always ,be greater than 4.56 
psi. Analyses show that with a flow of 28%103 lbs/hr . 
bundle flow, bundle pressure drop is nearly independent of 
bundle power and bas a value of 3.5 psi. Thus, the bundle flow 

B 1/2.1-8 
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St~ady-state operation without forced recirculation will not be 
permitted, except;during startup testing. The analysis to support 
operation at varibus power and flow relationships has considered 
operation with either one or two recirculation pumps. 

The bases for individual trip settings are discussed in the fol
lowing paragraphs~ For analyses of the thermal consequences of 
the transients, the KCPR's stated in paragraph 3.5.~ as the 
limiting condition of operation bound those which are conser
vatively assumed to exist prior to initiation of the transients. 

A. Neutron Flux Trip Settings 
; 

1. APRH Flux· Scram Trip Setting (Run Mode) 

The average power range monitoring CAPRH) system, which is 
c~librated using heat balance data taken during.steady
state conditions, reads in percent of rated thermal power. 
Because fission chambers provide the basic input signals, 
the.APRM system responds directly to average neutron flux. 
During transients, the instantaneous rate of heat transfer 
from the fuel (reactor thermal power) is less than the 
instantaneous neutron flux due to_the time constant of the 
fuel. Therefore, during abnormal operational transients, 
the thermal power of the fuel will be less than that 
indicated by the neutron flux at the scram setting·. 
Analyses demonstrate that, with a 120 percent scram trip I 
setting during dual lo6p operation or 116.5 percent during · 
single loop operation, none of the abnormal operational 
transients analyzed violate the fuel Safety Limit and 
there is a substantial margin from fuel damage. 
Therefore, the use of flow referenced scram trip provides 
even additional margin. 

An increase in the APRM scram trip setting would decrease 
the mar~ln present before the fuel cladding integrity 
Safety Limit is reached. The APR!! s·cram trip setting was 
determined by an analysis of margins required to provide a 
reasonable range for maneuvering during operation. 
Redµcing this operating margin would increase the 
frequency of spurious scrams which have an adverse effect 
on reactor safety because of the resulting thermal 
stresses. Thus, the APRM scram trip setting was selected 
because it provides adequate margin for the fuel cladding 
integrity Safety Limit yet allows operating margin that 
reduces the possibility of unnecessary scrams. 

I 

B 1/2.1-11 
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2. 

At times .it may be necessary to operate with one reactor 
. coolant recirculation pump out of service. During Single 

Loop Operation, the normal drive flow relationship during 
Dual Loop Operation is altered. This is the result of 

· reverse flow through the idle loop jet pumps when the 
active loop recirculation pump speed is above 4~ of 
rated. Some of the active loop flow is then diverted from 
the. core and backflows through the idle loop jet pumps; 
hence, the core receives less flow than would be predicted 
based upon the Dual Loop drive flow-to-core flow relation
ship. If the APRM flow biased trip settings were not 
altered for Single Loop Operation, the new drive flow to 
core flow relationship would nonconservatively result in 
flow biased trips occurring at neutron fluxes higher than 
normal for a given core flow. 

The scram trip setti.ng must be adjusted to ensure that the 
LHGR transient peak is not increased for any combination 
of Maximum Fraction of Limiting Power Density (MFLPD) and 
reactor core thermal power. The scram setting is adjusted 
in accordance with the formula in specification 2.l.A.l 
when the MFLPD is greater than the fraction of rated power 
(FRP). 

The adjustment may. also be accomplished by incr'easing the 
APRM gain by the reciprocal of FRP/MFLPD. Tpis provides 
the same degree of protection as reducing.the trip setting 
by FRP/MFLPD by raising the initial APRM reading closer to 
the trip setting such that a scram would be received at 
the same point in a transient as if the trip setting _had 
been reduced. 

APRM Flux Scram Trip Setting 
(Refuel or Start & Hot Standby Mode) 

For operation in the startup mode while the reactor is at 
low pressure• the APRM s.cram setting :;of 15 percent of 
rated power provides adequate thermal margin between the 
setpoint and the safety limit, 25 percent of rated. The 
margin is adequate to accommodate anticipated maneuvers 
associated with power plant startup. Effects of 
increasing pressure at zero or low void content are minor~ 
cold water from sources available during startup is ·not 
much colder than that already in the .system, temperature 
coefficients are small, and control rod patterns are 
constrained to be uniform by operating procedures backed 
up by the rod worth minimizer. Of all possible sources of 
react~vity input, uniform control rod withdrawal is. the· 
most probable cause of significant power rise. Because. 

B 112.1-12 
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the flux distribution associated with uniform rod with-
_drawals does not involve high local peaks, and because 
several rods must be moved to change power by a significant: 
percentage of rated power, the rate of power rise is very 
slow. Generally, the heat flux is in near equilibrium with; 
the fission rate. In an assumed uniform rod withdrawal 
approach to the scram level, the rate of power rise is no 
more_than 5 percent of rated power per minute, and the APRM, 
system would be more than adequate to assure a scram before ; 
the power could exceed the safety limit. The 15 percent 
APRM scram remains active until the mode switch is placed 
in the RUH position. This switch occurs when reactor 
pressure is greater than 850 psig. 

3. IRM Flux Scram Trip Setting 

The IRM system consists of 8 chambers, 4 in each of the 
reactor protection system logic channels. The IRM is a 
5-decade instrument which covers the range of power level 
between that covered by the SRH and the APRM. The.5 
decades are broken down into 10 ranges, each being one-half· 
of a decade in size. 

The IRM scram trip setting of 120 d'ivisions is active in 
each range of the IRM. For example~ if the inst:ru~ent were• · 
on range 1, the scram setting would be a 120 divisions for 
that range; likewise, if the instrument were on range .5, 
the scram would be 120 divisions on that range. Thus, as 
the IRH is ranged up to accommodate the increase in power 
level, the scram trip setting is also ranged 1,1p. 

The most significant sources of reactivity change during 
the power increase are due to control rod withdrawal. In 
order to ensure that the IRM provided adequate protectio~ 
against the single .rod withdrawal error, a range of rod
withdrawal accidents was analyzed. This analysis included 
starting the accident at various powet· levels. The most 
severe :case involves an initial condition in which the 
reactor is just subcritical and the IRM system is not yet 
on scale. 

Additional conservatism was taken in this analysis by l 
assuming that the IRM channel closest to the withdrawn· rod 
is bypis~ed. The results of this analysis show that the., 
reactor is scrammed and peak power limited to one percent. 
of rate,d power •. thus maintaining HCPR above the HCPR fuel 
cladding integrity safety limit. Based on the above anal-· 1 

ysis, the IRM provides protection against local control r.od 
withdrawal errors and continuous withdrawal of control rods 
in sequence and provides backup protection for the APRM. 

B 1/2.1-13 
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B. APRK Rod Block Trip Setting 

Reactor power level may be varied by moving control rods or by 
varying the recirculation flow rate. The APRK system provides 
a c~ntrol rod block to prevent gross rod withdrawal at constant 
recirculation flow rate to protect against grossly exceeding 
the MCPR fuel cladding integrity safety limit. This rod block 
trip setting, which is automatically varied with recirculation 
loop flow rate~ prevents an increase in the reactor power level 
to excessive values due to control rod withdrawal. The flow 
variable trip setting provides substantial margin from fuel 
damage, assuming a steady-state operation at the trip setting, 
over the entire re:irculation flow range. The margin to the 
Safety Limit increases as the flow decreases for the specified 
trip setting versus flow relationship; therefore the worse case 
HCPR which could occur during steady--state operation is at 108~ 
of rated thermal power during dual loop operation or 10~.5 
percent during single loop operation because of the APRM rod 
block trip setting. As with the APRM flow biased scram, the 
reduced.setpoint during single loop operation accounts for 
possible reverse flow in the idle loop jet pumps. The actual· 
power distribution in the core is established by specified 
control rod sequences and is monitored continuously by the in
core LPRM system. As with the APRM scram trip setting, the 
APRM rod block :trip setting is adjusted downward or .. APRH gain 
increased if the maximum fraction of limiting power density for 
any fuel type exceeds the fraction of rated power, thus 
preserving the APRM rod block safety margin. 

c. Reactor Low Water Level Scram - The reactor low water level 
scr.8.m is set at a point which will assure that the· water level 
used in the bases for the safety limit is maintained. The 
scram setpoint j is based on normal .operating temperature and 
pressure conditions because the level instrumentation is 
density compensated. 

D. Reactor Low Low Water Level ECCS Initiation Trip Point - The 
emergency core;cooling subsystems are desi~ned to provide 
sufficient cooling to the core to dissipate the energy ' 
associated with the loss of coolant accident and to limit fuel 
clad temper~ture to well below the clad melting temperature· t~ 
assure that core geometry remains intact and to limit any clad 
metal-wat~r reaction to less than l~. To accomplish their 

·intended function, the capacity of each emergency core ~ooling 
system component was established based on the reactor low water 
level scram set point. To lower the setpoint of the low water : 
level scram would require an increase in the capacity 
requirement for each of the ECCS components. Thus, the reac'tor 
vessel low water level scram was set low enough to permit 
margin for operation, yet was not set lower because of ECCS 
capacity regui~ements. 

' 
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The design of the ECCS components to aeet the above criteria 
was dependent on three previously set parameters: the maximum 
break 'size, the low water level scram setpoint and the ECCS 
initiation setpoint. To lower the 1etpoint for initiation of 
the ECCS could lead to a loss of effective core cooling. To 
raise the ECCS initiation setpoint would be in a safe 
direction, but it would reduce the margin established to 
prevent actuation of the ECCS during normal operation or 
during normally expected transients. 

B. Turbine Stop Valve Scram - The turbine stop valve closure 
scram: tl"ip anticipa·tes the pressure t neutron flu:r and heat 
flux increase that could result from rapid closure of the 
turbine stop valves. With a scram trip setting of 10 percent 
of valve closure from full open, the resultant increase in 
surface heat flux is limited such that MCPR remains above the 
MCPR fuel cladding integrity safety limit, even during the 
worst case transient that assumes the turbine bypass is closed; 

F. Generator Load Rejection Scram - The generator load rejection 
scram is provided to anticipate the rapid increase in pressure 
and neutron flux resulting from fast closure of the turbine 
control valves due to a load rejection and subsequent failure 
of the bypass; i.e., it prevents MCPR from becoming less than 
the HCPR fuel cladding integrity safety limit for ~his : 
transient. For the load rejection without bypass transient 
from 1007. power, the peak heat flux C and therefore ~LHGR) 
increases orr the order of 153 which provides wide margin to 
the value corresponding to fuel centerline melting and 13 
cladding strain. 

G. Reactor Coolant Low Pressure Initiates Main Steam Isolation 
Valve Closure - The low pressure isolation at 850 psig was 
provided to give protection against fast reactor depres
surization and the resulting rapid cooldown of the vessel. 
Advantage was taken of the scram feature which occurs when the 
main steam line isolation valves are closed to provi'de for 
reactor shutdown so that operation at pressures lower' than 
those specified in the thermal hydraulic safety limit does not 
occur, although. operation at a pressure lower than 850 psig 
would not necessarily constitute an unsafe condition. 

H. Main Steam Line Isolation Valve Closure Scram - The low 
pressure isolation of the main steam lines at 850 psig was 
provided to give protection against rapid reactor depres
surization and the resulting rapid cooldown of the vessel. 
Advantage was taken of the scram feature which occurs when the 
main steam line isolation valves are closed, to provide for 
reactor shutdown so that high power operation at low reactor 
pressure does not occur, thus providing protection for the 
fuel cladding integrity safety limit. Operation of the 
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LIMITING SAFETY SYSTEM SETTING BASES (Cont'd.) 

reactor at pressures lower than 850 psig requires that the 
reactor mode switch be in the startup position where protection 
of the fuel cladding integrity safety limit is provided bi the 
IRM high neutron flux scram. Thus, the combination of main 
steam line low pressure isolation and isolation valve closure 
scram assures the availability of neutron flux scram protection 
over the entire range of applicability of the fuel cladding 
integrity safety limit. In addition, the isolation valve 
closure scram anticipates the pressure and flux transients 
which occur during normal or inadvertent isolation valve 
closure. With the scram set at 10~ valve closure, there is no 
appreciable increase in neutron flux. 

I. Turbine Control Valve Fast Closure Scram 

The turbine hydraulic control system operates using high 
pressure oil. There are several points in this oil system 
where a loss of oil pressure could result in a fast closure of 
the turbine control valves. This fast closure of the turbine· 
contr61 valves is not protected by the genera~or load rejection 
scram since failure of the oil system would not result in the 
fast closure solenoid valves being actuated. For a turbine 
control valve fast closure, the core would be protected by the 
APRM and high reactor pressure scrams. However, to provide the 
same margins as provided for the generator load rejection scram 
on fast closure of the turbine control valves, a scram has been 
added to the reactor protection system which sensei failure of 
control oil pressure to the turbine control system. This is an 
anticipatory scram and results in reactor shutdown before any . 
significant increase in neutron flux occ~rs. The transient 
response is very similar to that resulting from the generator 
load rejection. The scram setpoint of 900 psig is set high 
enough to provide the necessary anticipatory function and low 
enough to minimize the number of spurious scrams. Normal 
operating pressure for this system is 1250 psig. Finally the 
control valve will not start to ·close until the fluid pressure 
is 600 psig. Therefo1~e, the scram occurs well before valve 
closure begins. 

B 112.1-16 
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3.1 LIMITING CONDITIONS FOR OPERATION 

I-· .. 

REACTOR PROTECTION SYSTEM 

Appli ca bi 1i ty: 

Applies to the instrumentation 
and associated devices which 
initiates a reactor scram. 

Objective: 

To assure the operability of the 
reactor protection system. 

Specification: 

A. . Reactor Protection System 

1. The setpoints, m1n1mum 
number of trip systems, 
and minimum number of 
instrument channels that 
must be operable fot· each 
position of the reactor 
mode switch shall be as 
given in Table 3.1.1. 
The sy~tem response 
times from the opening 
of the sensor contact 
up to and including the 
opening of the trip 
actuator contacts shall 
not exceed SO 
milliseconds. 

2. If during operation, the 
maximum fraction of 
limiting power density 
exceeds the fraction 
of rated power when 
operating above 25~ 
rated thermal power, 
either: 

.-... -·· .:... -~ ... :· ..... : ... 
DUSDKN lI . . Ut'K-.i. 'I 
Allendment Ho. "¢, ,0, ~, 95 

4.1 SURVEILLANCE REQUIREMENTS 

REACTOR PROTECTION SYSTEM 

Applicability: 

Applies to the surveillance of 
the instrumentation and 
associated devices which 
initiate reactor scram. 

Objective: 
... 

To specify the type and 
frequency of 'sur~eillarice to be 
applied to the protection 
instrumentation. 

Specification: 

A. Reactor Protection System 

1. Instrumentation systems 
shall be functionally 
tested and calibrated 
as i~dicated i~ Tables 
4 . 1. 1 and 4 . 1 • 2 , 
respectively; 

2. Daily during reactor 
power operation above 
25~ rated thermal 
power, the core power 
distribution shall be 
checked for: 

3/4.1-1 
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3.1 LIMITING CONDITIONS FOR OPERATION 
(Cont'd.) 

3919a 
84010 

a. The APRM scram and 
rod block settings 
shall be reduced to 
the values given by 
the equations in 
Specifications 2.1.A.l 
and 2.1.B. This may 
be accomplished by 
increasing APR!! gains 
as described therein. 

b. The power distribution 
shall be changed such 
that the maximum 
fraction of limiting 
~ower density no longer 
exceeds the fraction of 
rated power. 

3. Two RPS electric power 
monitoring channels for 
each inservice RPS HG set 
or alternate source shall 
be OPERABLE at all times. 

3/4.1-2 

Amendment No. ~· '°' ~' 95 

4.1 SURVEILLANCE REQUIREMENTS 
(Cont'd.) 

a. Maximum fraction of 
limiting power 
density CKFLPD) an~I 
compared with the 
fraction of rated 
power CFRP). 

b. Deleted. 

3. The RPS power _ 
monitoring· system; 
instrumentaHon 
shall "be 
determined OPERABLE: 

. -I 

a. At least once per 6 
months by 
performing a 
CHANNEL FUNCTIONAL 
TEST, and 
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SURVEILLANCE REQUIREMENT BASES (Cont'd.) 

A comparison of Tables 4.1.1 and 4.1.2 indicates that six 
instrument channels have not been included in the latter 
Table. These are: Mode Switch in Shutdown, Manual Scram, 
High Water Level in Scram Discharge Volume dP and Thermal 
Switches, Main Steam Line Isolation Valve Closure, Generator 
Load Rejection, and Turbine Stop Valve Closure. All of the 
devices or sensors associated with these scram functions are 
simple on-off switches and, hence, calibration is not 
applicable; i.e., the switch is either on or off. Further, 
these switches are mounted solidly to the device and have a 
very low probability of moving; e.g., the switches in the 
scram discharge volume tank. Based on the above, no 
calibration is required for these six instrument channels. 

B. The MFLPD shall be checked once per day to determine if the 
APRM gains or scram requires adjustment. .This may normally be 
done by checking the LPRM readings, TIP traces, or process 
computer calculations. 

Only a small number of control rods are moved daily and thus 
the peaking factors are not expected to change significantly 
and thus a daily check of the MFLPD is adequate. 

B 3/4.1-20 
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TABLE 3.2.3 

INSTRUMENTATION THAT INITIATES ROD BLOCK 

Minimum No. of 
Operable inst. 
Channels Per 
Trip System (1) 

1 

1 

2 

1 

1 -. 

3 

3 

3 

2 (5) 

2 (5) (6) 

1 (per bank) 

Instrument 

APRM upscale (flow bias) (7) 

Dual Loop Operation 

Single Loop Operation 

APRM upscale (refuel and 
Startup/Hot Standby mode) 

APRM downscale (7) 

Rod block monitor 
upscale (flow bias) (7) 

Dual Loop Operation 

Single Loop Operation 

Rod block monitor 
downscale (7) 

IRM downscale (3) 

IRM upscale 

!RM detector not fully 
inserted in the core 

SRM detector not in 
startup position 

SRM upscale 

Scram discharge volume 
water level - high 

Notes: (See Next Page) 
3/4.2-12 

3960a 

Trip Level Setting 

Less than or equal to 
(.58 WD plus 50) (FRP/MFLPD) 
(See Note 2) 

Less than or equal to 
(.58 WD plus 46.5) (FRP/MFLPD) 
(See Note 2) 

Less than or equal to 
12/125 full scale 

Greater than or equal to 
31125 full scale 

Less than or equal to 
(.65 w0 plus 45) 
(See Note 2) 

Less than or equal to 
(.65 wD plus 41) 
(See Note 2) 

Greater than or equal to 
5/125 full scale 

Greater than or equal to 
5/125 full scale 

Less than or equal to 
108/125 full scale 

NIA 

(4) 

Less than or equal to 
105 counts/sec. 

(LT/E) 26 inches above 
the bottom of the 
instrument volume 
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TABLE 3.2.3 (Notes) 

1. For the Startup/Hot standby and Run positions of the Reactor Mode 
Selector Switch, there shall be two operable or tripped trip systems 
for each function, except the SRM rod blocks, IRM upscale, IRM 
downscale and IRM detector not fully inserted in the core need not be 
operable in the "Run" position and APRM downscale, APRM upscale (flow 
bias), and RBM downscale need not be operable in the startup/Hot 
standby mode. A RBM upscale need not be operable at less than 30% 
rated thermal power. One channel may be bypassed above 30% rated 
thermal power provided that a limiting control rod pattern does not 
exist. For systems with more than one channel per trip.system,. if the· 
first column cannot be met for both trip systems, the systems sball be 
tripped. For the scram discharge volume water level high rod block, 
there is one instrument channel per bank. 

2. w0 percent of drive flow required to produce a rated core flow of 98 
Mlb/hr. MFLPD = highest value of FLPD. 

3. IRM downscale may be bypassed when it is on. its !owes t range. 

4. This function may be bypassed when the count rate is greater than or 
equal to 100 cps. 

5 .. One of the four SRM inputs may be bypassed. 

6 .. This SRM function may be bypassed in the higher IRM ranges when the. 
IRM upscale Rod Block is operable. 

7. Not required while performing low power physics test at atmospheric 

3960a 
3843a 

, pressure during or after refueling at power.levels not to.exceed 5 MWt. 

3/4.2-13 
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3.2 LIMITING CONDITION FOR OPERATION BASES (Cont'd.) 

3960a 
3843a 

and/or bypass valves to open. With the trip set at 850 psig, 
inventory loss is limited so that fuel is not uncovered and peak 
clad temperatures are much less than 1500 degrees F; thus, there 
are no fission products available for release other.than those in 
the reactor water.· (Ref. Section 11.2.3 SAR) 

Two sensors on the~isolation condenser supply and return lines are 
provided to detect.the failure of isolation condenser line and 
actuate isolation action. The sensors on the supply and· return 
sides are arranged , in a 1 out of 2 .logic and, to mee't the single 
failure criteria, all sensors and instrumentation are required to 
be operable. The trip settings of 20 psig and 32 inches of water 
and valve closure time are such as to prevent uncovering the core 
or exceeding site limits. The sensors will actuate due to'high 
flow in either direction. 

The HPCI high flow;and temperature instrumentation are provided to 
detect a break in the HPCI piping. Tripping of this instrumenta
tion results in actuation of HPCI isolation valves,· i.e., Group 4 
valves. Tripping logic for this function is the same as that for 
the isolation condenser and thus all sensors are required to be 
operable to meet the single failure of design flow and valve 
closure time are such that core uncovery is prevented and fission 
product release is:within limits. 

The instrumentation which initiates ECCS action is arranged in a 
dual bus system. As for other vital instrumentation arranged in 
this fashion the Specification preserves the effectiveness of the 
system even· duringiperiods when maintenance or testing is being 
performed. ' 

The control rod block functions are provided to prevent excessive 
control rod withdrawal so that MCPR does not go below the MCPR 
fuel cladding integrity safety limit. The trip logic for this 
function is 1 out of n, e.g., any trip on one.of the six APRM's, 
8 IRM's, or 4 SRM's will result in a rod block. The minimum 
instrument channel requirements assure sufficient instrumentation 
to assure the single failure criteria are met. The minimum 
instrument channel' requirements for the RBM may be reduced by one 
for a short period' of time to allow for maintenance; testing or 
calibration. This:time period is only approximately 33.of the 
operating time in a month and does not significantly increase the 
risk of preventing· an inadvertent control rod withdrawal. During 
Single Loop Operation, the flow biased RBM is reduced by 4 percent· 
to compensate for reverse flow in the idle loop jet pumps. 

The APRM rod block· function is flow biased and prevents a 
significant reduction in MCPR, especially during operation at 

B 3/4.2-31 
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3.2 LIMITING CONDITION FOR OPERATION BASES (Cont'd.) 

3960a 
3843a 

reduced flow. The APRM provides gross core protection, i.e., 
limits the gross withdrawal of control rods in the normal 

. withdrawal sequence. During Single Loop Operation, the flow 
·biased APRK rod block is reduced by 3.5 percent to compensate for 
reverse flow in the idle loop jet pumps. 

In the refuel and startup/hot standby modes, the APRM rod block 
function is set at l~ of rated power. This control rod block 
provides the same type of protection in the Refuel and Startup/Hot 
Standby mode as the APRK flow-biased rod block does in the Run 
mode, i.e., prevents control rod withdrawal before a scram is 
reached. 

The RBM rod block function provides local protection of the core, 
i.e., the prevention of transition boiling in a local region of 
the core for a single rod withdrawal error from a limiting control 
rod pattern. The trip point is flow biased. The worst-case 
single control rod withdrawal error is analyzed for each reload to 
assure thit, with the specific trip settings, rod withdrawal is 
blocked before the MCPR reaches the MCPR fuel cladding integrity 
sa.fety limit. 

Below 30~ power, the worst-case withdrawal of a si~gle control rod 
without rod block action will not violate the MCPR fuel cladding 
integrity safety limit. Thus, the RBM rod block function is not 
required below this power level. 

The IRM block function provides local as well as g~oss core 
protectio~. The scaling arrangement is such that the trip setting 
is less than a factor of 10 above the indicated level. Analysis 
of the worst-case accident results in rod block action.before KCPR 
approaches the MCPR fuel cladding i.ntegri ty safety limit. 

A downscale indication on an APRM or IRM is an indication t~e 
instrument has failed or is not sensitive enough. In either case 
the instrument wili not respond to changes in control rod motion 
and the control rod motion is prevented. The downscale trips are 
set at 5/125 of full scale. 

The rod block which occurs when the IRM detectors are not fully 
inserted in the core for the refuel and startup/hot standby 
position of the mode switch has been provided to assure that these 
-~etectors are in the core during reactor startup. This, 
therefore, assures that these instruments are in proper position 
to provide protection during reactor startup. The IRM's primarily 
provide protection against local reactivity effects in the source. 
and intermediate neutron range. 

B 3/4.2-32 
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3.5 LIMITING CONDITION FOR OPERATION 
(Cont• d.) 

I 

3687a 
3123A 

I. ·Average Planar LHGR 

During steady state power 
operation, the Average 
Planar Linear Heat 
Generation Rate (APLHGR) 
of all the rods in any 
fuel assembly, as a 
function of average 
planar exposure for G.E. 
fuel and ave~age bundle 
exposure for Exxon fuel 
at any axial location, 
shall not exceed the maximum 
average planar LHGR shown in 
Figure 3.5-1. For operation 
during Single Loop Operation, 
the values of Figure 3.5-1 
shall be decreased to 70~ of 
the original value. If at 
any time during operation it 
is determined by normal sur
veillance that the limiting 
value for APLHGR is being 
exceeded, action shall be 
initiated within 15 minutes 
to restore operation to 
within the prescribed limits. 
If the APLHGR is not returned 
to within the prescribed 
limits within two (2) hours, 
the reactor shall be brought 
to the Cold Shutdown condi
tion within 36 hours. 
Surveillance and correspond
ing action shall continue 
until reactor operation is 
within the prescribed limits. 

. J. LOCAL LHGR 

During steady state power 
operation, the linear 
heat generation rate 
CLHGR) of any rod in any 
fuel assembly 

3/4.5-15 
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4.5 SURVEILLANCE REQUIREMENT 
(Cont'd.) 

I. Average Planar Linear Heat 
Generation Rate (APLHGR) 

The APLHGR for each:type of 
fuel as a function of 
average planar exposure 
for G.E. fuel and average 
bundle exposure·for Exxon 
fuel shall be determined 
daily during reactor 
operation at greater than 
or equal to 25~:rated 
thermal power. 

J. Linear Heat Generation Rate 
(LHGR) 

The LHGR shall be checked 
daily during reactor 
operation at greater than 
or equal to 253 rated. 
thermal power. 
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3.5 LIMITING CONDITION FOR OPERATION 
(Cont'd.) 

3687a 
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at any axial lc:ation shall 
not exceed its maximum LHGR 
value shown in Figure 
3.5-lA (consists of three 
curves). 

Figure 3.5-lA depicts the 
LHGR values for Exxon 8x8 
and 9x9 fuel as :a function 
of nodal exposure and for 
GE 8x8 fuel as a constant 
design value of .13.4 Kw/ft. 

If at any time during 
operation, it is determined 
by normal surveillance that 
the limiting value for LHGR 
for any fuel assembly is 
being exceeded, action 
shall be initiated within 
15 minutes to restore 
operation to within the 
prescribed limits. If the 
LHGR is not returned to 
within the prescribed 
limits within two (2) 
hours, the reactor shall be 
brought to the Cold 
Shutdown condition within 
36 hours. Surveillance and 
corresponding action shall 
continue until reactor 
operation is within the 
prescribed limits. 
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llAPLHGR LIMIT VS. BUWDLI AVERAGE EXPOSURE 
INC 8z8 FUEL 
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The above· graph is based on the following HAPLHGR 5uumary for ENC 8x8 
fuel design: 
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The above graph is based on the following llAPLHGR summary for ENC 9x9 
fuel design: 
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MAPLHGR LIMit VS. AVERAGE Pl.AHAi IXPOSUll 
CE FUEL TYPE P8DRB265L. 
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The above graph is based ~n the following MAPLHGR sumnary for GE fuel 
type P8DRB265L. 
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KAPLHCR LIMIT VS. AVERA.CE PLAHAI DPOSURE 
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The above graph is based on the following MAPLHGR suumary for GE fuel 
type P8DRB282. 
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The above graph is based on the following KAPLHGR suU1Dary for GE fuel 
type P8DRB26SH 

Average Planar 
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Figure 3.5-1 
(Sheet 5 of 6) 
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Average Planar 
Exposure (l!WD/STU) 
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Figure 3.5-1 
(Sheet 6 of 6) 
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3.5 LIMITING CONDITION FOR OPERATION 
(Cont'd.) 

K. Minimum critical Power 
Ratio (MCPR) 

During steady state 
operation at rated core 
flow, MCPR shall be 
greater than or equal to; 

1.32 for Exxon 9x9 fuel 

DRESDEN II DPR-19 
Amendment No. ¢, ~' 95 

4.5 SURVEILLANCE REQUIREMENT 
(Cont'd.) 

K. Minimum Critical Power 
Ratio (MCPR) 

1.31 for GE and Exxon 8x8 fuel 

MCPR shall be determined 
daily during a reactor · '. 
power operation at greater 
than or equal to 253 rated 
thermal power and f ollo~ing 
any change in power level 
or distribution that would 
cause operation with a 
limiting control rod 
pattern as described in 
the bases for Specification 
3.3.B.5. 

3687a 

3123A 

For core flows other than 
rated, the MCPR Operating 
Limit shall be as follows: 

1. ·Manual Flow Control 
. the MCPR Opera ting 
Limit shall be the 

· value from Figure 3. 5-2 
Sheet 1 or the above 
rated core flow value, 
which ever is greater. 

2. Automatic Flow Control -
the MCPR Operating 
Limit is the greatest 

· of the following: 
a. The above rated core 

flow value; 
b. The value from 

Figure 3.5-2 sheet 
1; or 

c. The interpolated 
. value from Figure 
3.5-2 sheets 2 and 
3. 

3. During single Loop 
Operation, all the 
rated flow MCPR 
operating limits shall 
be increased by an 
additive factor of 0.03. 

3/4.5-24 
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3.5 LIMITING CONDITION FOR OPERATION 
. (Cont'd.) 

3687a 
3123A 

If at any tim~ during 
steady state power 
operation, it :is determined 
that the limiting value for 
MCPR is being !exceeded, 
action shall be initiated 
within 15 min~tes to 
restore opera~ion to within 
the prescribe~ limits. If 
the steady st~te MCPR is 
not returned to within the 
prescribed limits within 
two ( 2) hours,\ the reactor 
shall be brought to the 
Cold Shutdown \condition 
within 36 hours. Surveil
lance and corresponding 
action shall ~ontinue until 
reactor operation is within 
the prescribed limits. 

In the event the average 
90'- scram insertion time 
determined by:specification 
3.3.C for allioperable 
control rods exceeds 2.77 
seconds, the MCPR operating 
limit shall be increased by 
adding the amount equal to 
[0.238T - 0.66] where t 
equals the average 90'
scram insertion time for 
the most recent half-core 
or full core surveillance 
data from Specification 
4.3.C. Consequentially, 
the AutomaticlFlow Control 
MCPR Operating Limit must 
also be evaluated in 
accordance with Specifi
cation 3.5.l.2. 

! 

3/4.5-25 
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4.5 SURVEILLANCE REQUIREMENT 
(Cont'd.) 
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3.5 LIMITING CONDITION FOR OPERATION 
(Cont'd.) 

3687a 
3123A 

L. Condensate Pump Room 
Flood Protection 

1. The system is installed 
to prevent or 
mitigate the 
consequences of 
flooding of the 
condensate pump room 
shall be operable 
prior to startup of 
the reactor. 

3/4.5-26 
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Amendment No. ~. ~' 95 

4.5 SURVEILLANCE REQUIREMENT 
(Cont'd.) 

L. Condensate Pump Room 
Flood Protection 

' - -

1. The following 
surveillance 
requirements shall be 
observed to assure that 
the condensate pump 
room flood protection 
is operable. 

a. The testable pene
. trations through 
the walls of ccsw 
pump vaults shall 

· be checked during 
each operating 
cycle by pressuriz-

. ing to 15 plus or 
minus 2 psig and 
checking for leaks 
using a soap bubble 
solution .. The cri
teria for acceptance 
should be no visible 
leakage through the 
soap bubble solu
tion. The bulkhead 
door shall be 
checked during each 
operating cycle by 
hydrostatically 
testing the door at 
15 plus or minus 
2 psig and checking 
to verify that 
leakage around the 
door is less than 
one gallon per hour. 
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1.7 

l •• 

GE and l. s Exxon 
8x8 Fuel 

All 
l. t 

l. J 

1.2 

l. l 

l+-~~-.-~--.-·~---~-------r---------.~---~.--------.,....-------.,---------. 
~ ~ ~ ~ ~ ro ~ ~ 100 

TOTAL CORE FLOW (7. RATED, 98 x 106 LB/HR) 

The above curves are based on the following MCPR Limit 
summary for reduced Total Core Flow: 

Total Core Flow !!CPR Limit 
('I. i.ated) .GE and Exxon :s:z:S Exxon 

100 1.10 1.10 
90 1.16 1.15 
80 1.21 1.20 
70 1.28 1.26 
60 1.36 1.34 
50 1.46 1.43 
40 1.59 l.·ss 

Figure 3.5-2 (Sheet l of 3) 
KCPR Limit for reduced Total Core Flow 
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I) If MCPR Oper1li"9 li•ll • l.37 
1t Rited Conditions • 

2) If MCPR Oper1t tng lt•tl • l. 33 
1t Rited Conditions. 

l) If MCPR Operating Ll•tl • 1.29 
1t Rited Conditions • 

See Note Z · 

See Note 3 

2--~~r-~--..~~~~~...,......~~---~---~~----~~...-~--.~~-
"ila.111 10. DD 40.111 SO. 00 Ill. DD 711. DD Ill. DD IO. IO IDD.111 llD. llO 1211. Dll 

TOTAL CORE FLOW (1. RATED, 98 z 106 LB/HR) 

The above GE and Exxon 8x8 curves are based on the following 
MCPR operating limit summary for Automatic Flow Control: 

Total Core Flow 
(1. lated) 

100 
90 
80 
70 
60 
50 
40 

KCPR Operating Limit for 
GE and Exxon 8x8 fuel* 
1.29 ~ 1.37 

1.29 
1.33 
1.36 
1.41 
1.46 
1.53 
1.67 

1.33 
1.37 
1.40 
1.45 
1.51 
1.58 
1.72 

1.37 
1.41 
l.U 
1.50 
l.5S 
1.62 
1. 77 

* Column headers are MCPR Operating Limits at rated flow. 

Figure 3.5-2 (Sheet 2 of 3) 
GE and Exxon 8x8 MCPR Operating Limit For Automatic Flow Control 

3/4.S-28 
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Cl 
II.I 
u 
:::)D 

c~ ..,_ 
a:: 

I -

11'.lTES 
1) Jf MCPR Operating Lt11tt • 1.38 

at Rited Condit tons • 

ZJ Jf MCPR ()periling ltlllt • 1.34 
at Rated Conditions. 

3) If MCPR Operating lllllt • I.JO 
at Rited Conditions • 

See Note 1 
See Note 2 

See Note 3 

I: 
~+-----~-,.--.• --~411.rM----50r.-~---IO.-r-m-----.,n.~m--_--_tA.T __ -.---.-.-.---,T .. -.-.--1~1~-------f1~.• 

TOTAL CORE FLOW (~ RATED, 98 x 106 LB/HR) 

The above Exxon 9x9 curves are based on the following 
!!CPR operating limit sunmary for Automatic Flow Control: 

Total Core Flow 
(~ Rat.ed) 

100 
90 
80 
70 
60 
50 
40 

MCPR Operating Lisit 
for Exxon 9x9 fuel9 
1.30 1.34 1.38 

. 1.30 
1.33 
1.36 
1.40 
1.45 
1.52 
1.65 

1.34 
1.37 
1.40 
1.44 
1.50 

. 1. 56 
1.70 

1.38 
1.41 
l.U 
1.49 
1.54 
1.61 
1.76 

* Column headers are !!CPR Operating Limits at rated flow. 

Figure 3.5-2 (Sheet 3 of 3) 
Exxon 9x9 MCPR Operating Limit For Automatic Flow Control 

3/4.5-29 
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3.5 LIMITING CONDITION FOR OPERATION 
(Cont'd.) 

3687a 
3123A 
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4.5 SURVEILI..AJiCE REQUIREMENT 
(Cont'd.) 

b. The ccsw Vault 
Floor drain aball 
be checked during 
each operating 
cycle by assuring 
that water can be 
run through the 
drain line and 
actuating the air 
operated valves by 
operation of·tbe 
following sensor: 

i. · loss of air 

ii. high,level 
in the 
condensate 
pump.room 
(5'0")' 

c. The condenser pit 
five foot trip' 
shall have a trip 
setting of less 
than or equal to 
five feet zero 
inch.es. The five· 
foot trip circuit 
for each channel 
shall be checked 
once every three 
months. The 3 and 
1 foot alarms shall 
have a setting of 
less than or equal 
to three feet zero 
inches and less 
than or equal to 1 
foot 0 inches. A 
logic system 
functional test, 
including all 
alarms, shall be 
performed during 
the refueling 
outage. 
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3.5 LIMITING CONDITION FOR OPERATION 
(Cont'd.) 

3687a 
3123.l 

2. The condens~r pit water 
level 1witc

1

hea shall 
trip the condenser 
circulatin' water pumps 
and alarm i'n the 
control room if water 
level in t~e condenser 
pit exceeds a level of 
5 feet abo~e the pit 
floor. If ia failure 
occurs in one of ·these 
trip and alarm 
circuits, the failed 
circuit shall be 
immediately placed in a 
trip condition and 
reactor operation shall 
be permissible for the 
following ~ days 
unless the.circuit is 
sooner made operable. 

3. If Specification 
3.5.L.l and 2 cannot be 
met, reactor startup 
shall not commence or 
if operating, an 
orderly shutdown shall 
be initiated and the 
reactor shall be in a 
cold shutdown condition 
within 24 ·hours. 

3/4.5-31 
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3.S LIMITING CONDITION FOR OPERATION BASES 

3687a 
3123.l 

A. Core Spray and LPCI Mode of the R.HR System - This 
specification assures that adequate emergency cooling 
capabilitJ is available. 

Based on the loss of coolant analyses included in References 
(1) and (2) in accordance with lOCFRS0.46 and Appendix K, core 
cooling systems provide sufficient cooling to the core to 
dissipate the energy associated with the loss of coolant 
accident, to limit the calculated peak clad temperature to 
less than 22oo•r, to assure that core geometry remains intact, 
to limit the core wide clad metal-water reaction to less than . 
lt., and to limit the calculated local metal-water reaction to 
less than lit.. 

The allowable repair times are established so that th~ average 
risk rate for repair would be no greater than the basic risk 
rate. The method and concept are described in Reference (3>. · 
Using the results developed in this reference, the repair 
period is found to be less than 1/2 the test interval. This 
assumes that the core spray and LPCl subsystems constHute a 1· 
out of 3 system, however, the combined effect of the t;wo 
systems to limit ezcessive clad temperatures mus't also be 
considered. The test interval specified in Specification 4.S 
was 3 months. Therefore, an allowable repair period which. 
maintains the basic risk considering· single failures s'hould be 
less than 45 days and this specification is within thi~ 
period. For multiple failures, a shorter interval is ; 
specified and to improve the assurance that the remainlng 

(1) "Loss of Coolant Accident Analyses' Report for Dresden 
Units 2, 3 and Quad-Cities Units 1, 2 Muclear Power 
Stations," NED0-24146A, Revisions 1, April 1979. 

(2) NED0-20566, General Electric Company Analytical Model for 
Loss-of-Coolant Analysis in Accordance with lOCFRSO 
Appendix x. 

(3) APED-"Guidelines for Determining Safe Test Intervals and 
Repair Times for Engineered Safeguards" - April 1969, I.M. 
Jacobs and P.W. Marriott. 

B 3/4.S-32 
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3.5 LIMITIIG CONDITION FOR OPERATION BASES (Cont'd.) 

3687a 
3123A 

171tems will function, a daily test i• called for. Although 
it ii recognized that the information given in reference 3 
provides a quantitative method to estimate allowable repair 
ti•es, the lack of operating data to support the analytical 
approach prevents complete acceptance of this method at this 
tiae.' Therefore, the .times stated in the 1pecific. items w~re 
established with due regard to judge.111oent. 

Should one cor~ spray subsysttm1 become inoperable, the 
reaaining core spray and the entire LPCI system ere available 
should the reactor core cooling arise. To assure that the. 
remaining core spray and LPCI subsystems and the diesel 
generators are available they are demonstrated to be operable 
i11111ediately. This demonstration .includes a manual initiation 
of the pumps and associated valves and diesel generators. 
Based on judgements of the reliability of the remaining 
systems; i.e. the core spray and LPCI,, a 7-day repair period 
was obtained. 

Should the loss of one LPCI pump occur .• a nearly full 
complement of core and containment cooling equipment is 
available. Three LPCI pumps in conjunction with the core 
spray subsystem will perform the core ~ooling function. 
~ecause of the availability of the majority of the core 
cooliing equipment, which will be demonstrated to be operable; 
a 30-day repair period is justified. tf the LPCI subsystem is 
not available, at least 2 LPCI pumps must be available to 
fulfill the containment cooling function. The 7-day repair 
period is set on this basis. 

B. Containment Cooling Service Water - The containment heat 
removal portion of the LPCl/containment cooling subsystem is · 
provided to remove heat energy from th~ containment in the 
event of a loss of coolant accident. For the flow spe,cified, 
the containment long-term pressure is limited to less than 8 
psig and, therefore, is more than ample to provide the 
requi~ed heat removal capability. (lef. Section 5.2.3.2 SAR). 

the containment cooling subsystem consists of two sets of 2 
service water pumps, l heat exchanger and 2 LPCI pumps. 
Either set of equipment is capable of performing th~ 
containment cooling function. Loss of one containment cooling 
service water pump does not seriouslJ jeopardize the 
containment cooling capability as anJ 2 of the remaining three 

-pUEps can satisfy the cooling requirements. Since there is 
some redundancy left a 30-daJ repair period is adequate. Loss 

B 3/4.5-33 
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3.S LIMITING CONDITION FOR OPERATION BASES (Cont'd.) 

3687a 
3123A 

of l containment cooling subsystem leaves one remaining 1y1tem 
to perform the containment cooling function. Tbe operable 
system is demonstrated to be operable each day vhen the above 
condition occurs. Based on the facts that vhen one 
containment cooling subsystem becomes inoperable only one 
system remains vhich is tested dailJ. A 7-day repair period 
was specified. 

C. High Pressure Coolant Injection - The high pressure coolant 
injection subsystem is provided to adequately cool the core 
for all pipe breaks smaller than those for which the LPCI or 
core spray subsystems can protect the core. 

The HPCI meets this requirement without the use of off-site 
e.lectrical power. For the pipe breaks for which the HPCI is 
intended to function the core never uncovers and is 
continuously cooled and thus no clad damage occurs. (Ref. 
Secti.on 6.2.5.3 SAR). The repair tiaes for the limiting 
conditions of operation were set considering the use of the 
HPCI as part of the isolation cooling system. 

· D. Automatic Pressure Relief - The relief valves of· the automatic 
pressure relief subsystem are a back-up to the HPCI 

E. 

subsystem. They enable the core spray or LPCI to provide 
protection against the small pipe break in the event of HPCI 
failure, by depressurizing the reactor vessel rapidly enough 
to actuate the core sprays or LPCI. The core spray and/or 
LPCI provide sufficient flow of coolant to adequately cool the 
core. 

Loss of l of the relief valves affects the pressure relieving 
capability and therefore a 7 day repair period is specified. 
Loss of more than 1 relief valve significantly reduces the 
pressure relief capability and thus a 24-hour repair period is 
specified. 

Isolation Cooling Sys·tem - The turbine main condenser is 
normally available. The isolation condenser is provided for 
core ·decay beat removal following reactor isolation and 
sc~am. The isolation condenser has a heat removal capacity 
sufficient to handle the decay beat production at 300 seconds 
following a scram. Water will be lost from the reactor vessel 
through the relief valves in the 300 seconds following 
isolation and scram. This represents a minor loss relative to 
the vessel inventory. 

B 3/4.5-34 
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LIMITING CONDITION FOR OPERATION BASES (Cont'd.) 

The system may be manually initiated at any time. The system 
is automatically initiated on high reactor pressure in excess 
of 1060 psig sustained for 15 1econds. The time delay is 
provided to prevent unnecessary actuation of the system during 
anticipated turbine trips. Automatic initiation is provided 
to minimize the coolant loss following isolation from the main 
condenser. To be considered operable the shell side of the 
isolation condenser must contain at least 11,300 gallons of 
water. Make-up water to the shell side of the isolation 
condenser is provided by the condensate transfer pumps from 
the condensate storage tank. The condensate transfer pumps 
are operable from on-site power. The fire protection system 
is also available as make-up water. An alternate method of 
cooling the core upon isolation from the main condenser is by 
using the relief valves and HPCI subsystem in a feed and bleed 
manner. Therefore, the high pressure relief function and the 
HPCI must be available together to cope with an anticipated 
transient so the LCO for HPCI and relief valves is set upon 
this function rather than their function as depressurization 
means for a small pipe break. 

F. Emergency Cooling Availability - The purpose of Specification 
D is_ to a~sure a minimum of core cooling equipment is 
available at all times. If, for example, one core spray were 
out of service and the diesel which powered the opposite core 
spray were out of service, only 2 LPCI pumps would be. 
available. Likewise, if 2 LPCI pumps were out of service and 
2 containment service water pumps on the opposite side were 
also out of service no containment cool.ing_would be 
available. It is during refueling outages that major 
maintenance is performed and during such time that all low 
pressure core cooling systems may be out of service. This 
specification provides that should this occur, no work will.be 
performed on the llrimary system which c"ould lead to draining 
the vessel. This work would include work on certain control 
rod drive components and recirculation system. Thus," the 
specification precludesthe events which could require core 
cooling. Specification 3.9 must also be consulted to 
determine other requirements for the diesel generators. 

Dresden Units 2 and 3 share certain process systems such as 
the makeup demineralizers and the radw~ste system and also 
some safety systems such as the standby gas treatment system, 
batteries, and diesel generators. All of these systems have 
been sized to perform their intended function considering the 
simultaneous operation of both units . 
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For t.he safet.y relat.ed 1hared feat.ures of each plant, the 
Technical Specificat.ions for t.hat unit contain the operability -
and surveillance requirements for the shared feature; thus, 
t.be level of operability for one unit i1 maintained 
independently of the status of the ot.ber. For ezample~ the 
shared die1el (2/3 diesel) would be aentioned in the 
specificat.ions for both Units 2 and 3 and even if Unit 3 were 
in the Cold Shutdown Condition and needed no diesel po~er, 
readiness of the 2/3 diesel would 'be required for continuing 
Unit 2 operat.ion. 

G. Specification 3.S.F.4 provides that should this occur, no work 
will be performed which could preclude adequate emergency 
cooling -capability being available. Work is prohibited unles-s 
it ls in accordance with specified procedures which limit, the 
period that the control rod drive housing is open and assures 
that the worst possible loss of -coolant resulting from the 
work will not result in uncovering the reactor core. Thus, 
this specification assures aBequate core cooling. 
Specification 3.9 must be consulted to determine other. 
requirements for the diesel generator. 

Specification 3.5.F.5 provides assurance that an adequate 
supply of.coolant water is immediately available to the low 
pressure core cooling systems and that the core will remain 
covered in the event of a loss of coolant accident.while the 
reactor is depressurized with the head removed. · 

H. Maintenance of Filled Discharge Pipe - If the discharge piping 
of the core spray, LPCI, and HPCI are not filled, a water 
hamner can develop in this piping when the pump and/or·pumps 
are started. 

I. Average Planar LHGR 

This specification assures that the peak cladding temperature 
following a postulated design basis loss-of-coolant accident 
will not ezceed the 2200°F limit specified in lOCFRSO Appendix 
K considering the postulated affects of fuel pellet 
densification. · · 

The peak cladding temperature following a postulated 
loss-of-coolant accident is primarilJ a function.of the 
average LHGR of all the rods in a fuel assembly at:any azial · 
location and is only dependent secondarily on the rod.to rod 
power distribution within a fuel assembly. Since ezpected 
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3.5 LIMITING CONDITION FOR OPERATION BASES (Cont'd.) 

(l). 

(2) 

(3) 

local 'lfariations in power dhtribution within a fuel assembly 
affect the calculated peak clad temperature by less than plus 
or minus 2o•r relative to the peak teaperature for a typical 
fuel design, the limit on the average planar LHGR is sufficient 
to assure that calculated temperatures are below the lOCFRSO, 
Appendix l limit. 

The maximum average planar LHGRs shown in Figure 3.5.l are 
based on calculations employing the aodels described in 
References (1), (2) and (3). Power operation with APLHGRs at 
or belc•w those shown in Figure 3. 5 .1 assures that the peak 
cladding temperature following a postulated loss-of-coolant 
accident will not exceed the 22oo•F limit. 

General Electric has analyzed the effects that Single Loop 
Operation has on LOCA events (Reference 4). For bre·aks in the 
idle loop, the above Dual Loop Operation results are 
conservative (Reference 1). For breaks in the active loop, the 
event is more severe primarily due to a more rapid loss of core 
flow. By decreasing the results of the previous analyses to 
7~ of the original value, all applicable criteria are met. 
ENC concurs with GE that the reduction factor is conservatively 
applicable for cores fueled with 8x8 and 9x9 fuel (Reference 5). 

The maximum average planar LHGRs for G.E. fuel plotted in 
Figure 3.5.1 at higher exposures result in a calculated peak . 
clad temperature of less than 22oo•r. Howev·er, the maximum. 
average plana~ LHGRs are shown on Figure 3.5.l as limits. 
because confo~mance calculations have not been performed to 
justify operation at LHGRs in e~cess of those shovn. 

"Loss of Coolant Accident Analyses Report for Dresden Units 2, 3 
and Quad-Cities Uni.ts l, 2 Jiuclear Power Stations," NED0-24146A, 
Revision l, April, 1979. 

XN-NF-82-88 "Dresden Unit 2 LOCA Analysis Using the ENC :EXEM/BWR 
Evaluation Model MAPLHGR Results" 

XN-NF-85-63 "Dresden Unit 3 LOCA-ECCS Analysis !!lAPLHGR results for 
9x9 fuel", dated September 1985. 

(4) HED0-24807, "Dresden Nuclear Power Station Units 2 and 3 and Quad 
Cities Jiuclear Power Station, Units 1 and 2 Single Loop 
Operation," dated December 1980. 

(5) 
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XN-NF-86-103 "Dresden Unit 2 cycle 11 Reload Analysis" dated 
September 1986 . 

B 3/4.5-37 

l 
·I 



.:·~· : :'.; .. .. .,. '.. . ' . --· -·-~ . - ; ; ·: ;_ . '"' .. :.J.. .. .;, !~! .: . •. . : .. .... ,:.1: .: ... · .... :.· .. · ... :' 

Dl!SDIN II DPR-~~ 
aendment No. ~. ~' 

3.5 LIMITING CONDITION FOR OPERATION BASES (Cont'd.) 

3687& 
3123.l 

J. Local LHGR 

This specification assures that the animum linear beat 'I 
generation rate in any fuel rod is less than the design linear 
beat generation rate even if fuel pellet densification is. 
postulated. -J 

K. Binimum Critical Power Ratio (MCPR) 

The steady-state values for MCPR specified in the Specifica
tion were determined using the THERKEI thermal limits 
aethodology described in XN-NF-80-19, Volume 3. The safety 
limit implicit in the Operating limits is established so that 
during sustained operation at the MCPi safety limit, at least 
99.9~ of the fuel rods in the core are ezpected to avoid 
boiling transition. The Limiting Transient delta CPR implicit 
in the operating limits was calculated such that the occur
rence of the limiting transient from the operating limit will 
not result in violation of the MCPR safety limit in at least 
95~ of the random statistical combinations of uncertainties. 

Transient events of each type anticipated during operation of 
a BWR/3 were evaluated to determine which is most rest~ictive 
in-- terms of thermal margin requirements. The generator load 
rejection/turbine trip without bypass is typically the :limit
ing event. The thermal margin effects of the event are 
evaluated with the THERMEX Kethodolog7 and appropriate .MCPR 
limits consistent with the D-3 critical power correlation 1are 
determined. Several factor~ influence which transient results. 
in the largest reduction in critical power ratio, such as the 
cycle-specific fuel loading, ~zposure and fuel type. The cur-~ 
rent cycle's reload licensing analyses identifies the limiting 
transient for that cycle. 

As described in Specification :4.3.C.3 and the associated 
Bases, observed plant ·data were used t6 determine the average 
scram performance used in the transient analyses for determin~ 
ing the KCPR Operating Limit. If the current cycle scram .time 
performance falls outside of the distribution assumed in the 
analyses, an adjustment of the MCPR limit may be required .to 
maintain margin to the MCPR Safety Liait during trans.ients. 
Compliance with the assumed distribution and adjustment of the 

·MCPR Operating Limit will be performed in accordance with 
Technical.Specifications 4.3.C.3. and 3.5.K. 
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For core flows: less than rated, the MCPR Operating Limit 
established in\ the specification is adjusted to provide 
protection of the MCPR Safety Limit in the event of an 
uncontrolled recirculation flow increase to the physical limit 
of pump flow. : This protection is provided for manual and 
automatic flow/ control by choosing the MCPR operating limit as 
the value from! Figure 3.5-2 Sheet 1 or the rated core flow 
value, whichev~r is greater. For Automatic Flow control, in 
addition to protecting the MCPR Safety Limit during the flow 
run-up event, protection is provided against violating the 
rated flow MCPR Operating Limit during an automatic flow 
increase to rated core flow. This protection is provided by 
the reduced flow MCPR limits shown in Figure 3.5-2 Sheet 2 or 
Sheet 3 where the curve corresponding to the current rated 
flow MCPR limit is used (linear interpolation between the MCPR 
limit lines depicted is permissible). Therefore, for 
Automatic Flowjcontrol, the MCPR Operating Limit is chosen as 
the value from; Figure 3.5-2 Sheet 1, Sheet 2, Sheet 3 or the 
rated flow val~e, whichever is greatest. It should be noted 
that if the rat-ed flow MCPR Limit must be increased due to 
degradation of! control rod scram times during the current 
cycle, the new1 value of the rated flow MCPR limit is applied 
when using Figure 3.5-2 Sheets 2 and 3. 

' Analyses have demonstrated that transient events in single 
Loop Operationiare bounded by those at rated conditions; 
however, due to the increase in the MCPR fuel cladding 
integrity safety limit in Single Loop Operation, an equfval~nl 
adder must be tiniformly applied to all MCPR LCO to maintain 
the same margi~s to the MCPR fuel cladding integrity safety 
limit. i · 

L. Flood Protection 

Condensate pump ·room flood protection will assure the 
availabHity of the containment cooling service water system 
(CCSW) during ~ postulated incident of flooding in the turbine 
building. The: redundant level switches in the condenser pit 
will preclude ~ny postulated flooding of the turbine building 
to an elevatio~ above river water level. The level switches 
provide alarm and circulating water pump trip in the.event a 
water level is/detected in the condenser pit. 
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The testing interval for the core and containment cooling 
systems is based on quantitative reliability analysis, 
judgement and practicality. the core cooling systems have not 
been designed to be fully testable during operation. For 
example the core spray final admission valves do not open 
until reactor pressure has fallen to 350 psig thus during 
operation even if high drywell pressure were stimulated the 
final valves would not open. In the case of the HPCI, 
automatic initiation during power operation would result in 
pumping cold water into the reactor vessel which is not 
desirable. 

The systems can be automatically actuated during a refueling 
outage and this will be done. To increase the availability of 
the individual components of the core and containment cooling 
systems the components which make up the system i.e., 
instrumentation, pumps, valve operators, etc., are tested more 
frequently. The instrumentation is functionally tested each 
month. Likewise the pumps and motor-operated valves are also 
tested each month to assure their operability. The 
combination of a yearly simulated automatic actuation test and 
monthly tests of the pumps and valve operators is deemed to be 
adequate testing of these systems. 

With components or subsystems out-of-service overall core and 
containment cooling reliability is maintained by demonstrating 
lb~ up~rablllly uf Lb~ r~mlining cooling equipment. The 
degree of operability to be demonstrated depends on the nature. 
of the reason for the out-of-service equipment.. For routine 
out-of-service periods caused by preventative maintenance, 
etc., the pump and valve operability checks will be performed 
to demonstrate operability of the remaining components. 
However, if a failure, design deficiency, etc., caused the 
out-of-service period, then the demonstration of operability 
should be thorough enough to assure that a similar problem 
does not exist on the remaining components. For example, if 
an out-of-service period were caused by failure of a pump to 
deliver rated capacity d~e to a design deficiency, the other 
pumps of this type might be subjected to a flow rate test in 
addition to the operebility checks. 

The requirement of 180 psig at 3500 gpm at the containment 
cooling service water (CCSW) pump discharge provides adequate 
margin to ensure that the LPCl/CCSW system provides the design 
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bases cooling water flow and maintain• 20 ps ig differential 
pressure at the containment cooling beat exchanger. This 
dif.ferential pressure precludes reactor coolant from entering 
the river water side of the containment cooling heat 
exchangers. 

The verification of Main Steam Relief Valve operability during 
manual actuation surveillance testing must be made independent 
of temperatures indicated by thermocouples downstream of the 
relief valves. It bas been found that a temperature increase 
may result with the valve still closed. This is due to steam 
being vented throug~the valve actuation mechanism during the 
surveillance test. By first opening a turbine bypass valve, 
and then observing its closure response during relief valve 
actuation, positive verification· can be made for the relief 
valve opening and passing steam flow. Closure response of the 
turbine control valves during relief valve manual actuation 
would likewise serve as an adequate verification for relief 
valve opening. This test method may be performed over a wide 
range of reactor pressure greater than 150 psig. Valve 
operation below 150 psig is limited by the spring tension 
exhibited by the relief valves. 

G. Deleted 

H. Maintenance of Filled Discharge Pipe 

The surveillance requirements to assure that the discharge 
piping of the core spray, LPCI, and HPCI systems are filled 
provides for a visual observation that water flows from a high: 
point vent. This ensures that the line is in a full con
dition. Between the monthly intervals at which the lines are 
vented, instrumentation has been provided to monitor the 
presence of water in the discharge piping. This instrumenta
tion will be calibrated on the same frequency as the safety 
system instrumentation. This period of periodic testing 
ensures that during the intervals between the monthly checks 
the status of the discharge piping is monitored on a con
tinuous basis. 

I. Average Planar LHGR 

At core thermal power levels less than or equal to 25 per 
cent, operating plant experience and thermal hydraulic 
analyses indicate that the resulting average planar LHGR is 
below the maximum average planar LHGR by a considerable 
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SURVEILLANCE REQUIREMENT BA.SES (Cont'd.) 

margin; therefore, evaluation of the average planar LHGR below 
this power level is not necessary. The daily requirement for 
calculating average planar LHGR above 25 per cent rated 
thermal power is sufficient since power distribution shifts 
are slow when there have not been significant power or control 
rod changes. 

J. Local LHGR 

(. 

The LHGR for all fuel shall be checked daily during reactor . f 
operation at greater than or equal to 25 per cent power to 
determine if fuel burnup or control rod movement has caused 
changes in power distribution. A limiting LHGR value is 
precluded by a considerable margin when employing a 
permissible control rod pattern below 25~ rated thermal power. 

Minimum Critical Power Ratio (MCPR) 

At core thermal power levels less than or equal to 25 per 
cent, the reactor will be operating at minimum recirculation 
pump speed and the moderator void content will be very small. 
For all designated con_trol rod patterns which may be employed 
at this point, operating plant experience and thermal 
hydraulic analysis indicates that the resulting MCPR value is 
in excess of requirements by a considerable margin. With this 
low void content, any inadvertent core flow increase would 
only place operation in a more conservative mode relati.ve to 
KCPi. 

the daily requirement for calculating MCPR above 25 percent 
rated thermal power is sufficient since power distribution 
shifts are very slow when there have not been signific~nt 
power or control rod changes. 

In addition, the reduced flow correction applied to the LCO 
provides margin for flow increase from low flows. 

L. Flood Protection 

The watertight bulkhead door end the penetration seals for 
pipes and cables penetrating the vault walls have been 
designed to withstand the maximum flood conditions. To assure 
that their installation is adequate for maximum flood · 
conditions, a method of testing each seal bas been devised. 
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To teat a pipe 1eal, another teat seal is installed in the 
opposite side of the penetration creating a apace between the 
two 1eal1 that can be pressurized. Compressed air is then 
supplied to a fitting on the teat seal and the space inside 
the sleeve is pressurized to approxiaately 15 psi. The outer 
face of the permanent seal is then tested for leaks using a 
soap bubble solution. 

On completion of the test, the test 1eal is removed for use on 
other pipes and penetrations of the same size. 

In order to test the watertight bulkhead doors, a test frame 
must be installed around each door. At the time of the test, 
a reinforced steel boz with rubber gasketing is clamped to the 
wall around the door. The fixture is then pressurized to 
approximately 15 psig to test for leak tightness. 

Floor drainage of each vault is accomplished through a carbon 
steel pipe which penetrates the vault. When open, this pipe 
will drain the vault floor to a floor drain sump in the 
condensate pump room. 

Equipment drainage from the vault coolers and the CCSW pump 
bedplates will also be routed to the vault floor drains. · The 
old equipment drain pipes will be permanently capped to pre
clude the possibility of back-flooding the vault. · 

As a means of preventing backflow from outside the vaults in 
the event of a flood, a check valve and an air operated valve 
are installed in the 2" vault floor drain line 6'0~ above the 
floor of the condensate pump room. 

The check valve is a 2" swing check designed for 125 psig 
service. The air operated valve is a ~ontrol valv~ design~d 
for a 50 psi differential pressure. The cont~ol valve will be 
in the normally open position in the energized condition and 
will close upon any one of the following: 

a. Loss of air or power 

b. High level (5'0") in the condensate pump room 

Closure of the air operated valve on high water level in the 
condensate pump room is effected by use of a level switch set 
at a water level of 5'0". Upon actuation, the switch will 
close the control valve and alarm in the control room. 
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The operator will also be aware of problems in the vaults/ 
condensate pump room if the high level alarm on the equipment 
drain sump is not terminated in a reuonable amount of time. 
It must be pointed out that these alaras provide information 
to the operator but that operator action upon the above alaras 
is not a necessity for reactor safetJ since the other 
provisions provide adequate protection. 

A system of level switches baa been installed in the condenser 
pit to indicate and control flooding of the condenser area. 
The following switches are installed: 

a. 

b. 

c. 

Level 

1'0" Cl switch) 

3'0" Cl switch) 

5'0" (2 redundant 
switch p·airs) 

Function 

Alarm, Panel 
Hi-Water-Conde'nser Pit 

Alarm, Panel High-Circ. 
Water Condenser Pit 

Alarm and Circ. Water Pump 
Trip 

Level (a) indicates water in the condenser pit from either the 
hotwell or the circulating water system. Level (b) is above 
the hotwell capacity and indicates a probable circulating 
water failure. 

Should the switches at level (a) and (b) fail or the operator 
fail to trip the circulating water pumps on alarm at level 
(b), the actuation of either level switch pair at level (c) 
shall trip the circulating water pumps automatically and alarm 
in the control ro.om. These redundant level switch pairs at 
level (c) are designed and installed to IEEE-279, "Criteria· 
for Nuclear Power Plant Protection Systems." As the cir
culating water pumps are tripped, either manually or auto
matically, at level (c) of 5'0", the maximum water level 
reached in the condenser pit due to pumping will be at the 
491'0" elevation (10' above condenser pit floor elevation 
481'0"; 5' plus an additional 5' attributed to pump coastdown). 

In order to prevent overheating of the CCSW pump motors, a 
vault cooler is supplied for each pump. Each vault cooler is 
designed to maintain the vault at a •aximum 105°F temperature 
during operation of its respective pump. For example, if CCSW 
pump 2B-1501 starts, its cooler will also start and compensate 

B 3/4.5-44 



.. • 

• 

• 

• 

4.5 

3687a 
3123A 

.,, .. :·" ._,_.·, -·····.: :., ·, __ .. 

SURVEILLANCE REQUIREMENT BASES (Cont'd.) 

Di!SDEH 11 DPi-19 
Aaendment No. lt2, BJI, 95 

for the heat supplied to the vault bJ the 28 pump motor 
keeping the vault at less than l05•F. 

Each of the coolers is supplied with cooling water from its 
respective pump's discharge line. After the vater has been 
passed through the cooler, it returns to it1 respective:pump's 
suction line. In this way, the vault coolers are supplied 
with cooling water totally inside the vault. Ihe cooling· 
wate~ quantity needed for each cooler is approximately 17. to 
57. of the design flow of the pumps so t.hat the recirculation 
of this small amount of heated water will not affect pump or 
cooler operation. 

Operation of the fans and coolers is required during pump 
operability ·testing and thus additional surveillance is not 
required. 

Verification that access doors to each vault are closed, 
following entrance by personnel, is covered by station. 
operating procedures . 

,. 
'· 
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1. The reactor vessel shall 
be vented and power 
operation shall not be 
conducted unless the 
reactor vessel 
temperature is equal to 
or greater than' that 
shown in Curve C of 
Figure 3.6.1. Opera-. 
tion for hydrostatic or 
leakage tests, during 
heatup or cooldown, and 
~ith the core critical 
shall be conducted only 
when vessel temperature is 
equal to or above that 
shown in the appropriate 
curve of Figure 3.6.1. 
Figure 3.6.1 is effective 
through 6 effective full 
power years. At least six 
months prior to 6 effective 
full power years new curves 
will be submitted . 

2. The reacto~ vessel head 
bolting studs shall not be 
under tension unless the 
temperature of the vessel 
shell immediately below 
the vessel 'flange is greater 
than or equal to 100°F. 
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4.6 SURVEILLAHC! REQUIREMENT 
(Cont'd.) 

B. Pressurization Temperature 

1. Reactor vessel shell 
temperature and reactor 
coolant pressure shall 
be permanently recorded 
at 15 minute intervals 
whenever the shell 
temperature is below 
22o•F and the reactor 
vessel is not vented. 

2. When the reactor vessel 
head bolting studs ere 
tightened or loosened 
the reactor vessel 
shell temperature 
immediately below the 
head flange shall be 
permanently recorded. 
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2. Flow indication from 
each of the twenty 
jet pumps shall be 
verified prior to 
initiation of reactor 
startup from a cold 
shutdown condition. 
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b. The indicated total 
core flow is more 
than 1~ greater 
than the core flow 
value derived from 
established 
power-core flow 
relationships. 

2. Additionally, when 
operating with one 
recirculation pump with 
the equalizer valves 
closed, the diffuser to 
lower plenum differen
tial pressure shall be 
checked ~aily and the 
differential pre~sure · 
of any jet pumps in the 
idle loop shall not · · 
vary by more than 107. 
from e~t·abli'shed 
patterns. 

1: 
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3. During Dual Loop 
Operation, the indi
cated core flow is 
the sum of the flow 
indication from each 
of the twenty jet pumps. 
During Single Loop 
Operation (SLO), the 
indicated core flow 
must be conservatively 
adjusted based on 
station procedures. 

4. If flow indication 
failure occurs for two 
or more jet pumps, 
immediate corrective 
action shall be taken. 
If flow indication for 
all but one jet pump 
cannot be obtained 
within 12 hours an 
orderly shutdown shall 
be initiated and the 
reactor shall be in a 
cold shutdown condition 
within 24 hours . 

. H. · Recirculation Pump Flow 
Limitations 

1. Whenever both 
recirculation pumps 
are in operation, 
pump speeds shall be 
maintained within 103 
of each other when 
power level is greater 
than 80% and within 153 
of each other when 
power level is less 
than 80%. 

2. If specification 
3.6.H.1 cannot be met, 
one recirculation pump 
shall be tripped. 

3/4.6-12 
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4.6 SURVEILLANCE REQUIREMENT 
(Cont'd.) 

3. The baseline data 
required to evaluate 
the conditions in 
Specifications 4.6.G.1 
and 4.6.G.2 will be 
acquired each operating 
cycle .. 

H. Recirculation Pump Flow 
Limitations 

Recirculation pumps speed 
~hall be checked daily 
for mismatch. 

I 



. ~ .... - . . .. :: ., ; :· . .' •. . "'. '~·-- -- · . .,.·~-~-·:;.._,:: .. ·:-·.".~'.-.· .. ·: ;,.'.:.i.· ... :.::.~ .... :.: <,: ••• ,, "~·::' ._-,. •• ~-.,·-·· ••• • •• 

3.6 LIMITING CONDITION FOR OPERATION 
(Cont•d.) 

3688!l 
3123A 

3. During Single Loop 
Operation, the following 
restrictions are required: 

a. Operation with the 
Kaster Flow Control in 
AUTO is not permittedi 

b. Operation in Region I 
of Figure 3.6-2 is not 
permitted. Initiate 
action immediately 
after entering · 
Region I and be 
outside of Region I 
within 2 hours. 

3/4.6-13 
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4.6 SURVEILLANCE REQUIREMENT 
(Cont•d.) 

3.a. Baseline APR!! and LPRM• 
noise levels for SLO shall 
be acquired prior to enter
ing Region II of Figure 
3.6-2 for the first time 
following each refueling 

·outage. 

b. When operating in Region 
II of Figure 3.6-2 perform 

.APRM and LPRM• surveillances 
to verify that their nois~ 
levels are within three (3) 
timeJ their established 
baseline values at the 

·following intervals: 

i. Within 30 minutes of 
entering Region II; 

ii. At least once per 8 
hour shiff; and 

iii. Within 30 minutes after 
the completion of a 
core thermal power 
increase of 5~ or 
greater. 

• Detector levels A and C 
of one LPRM string per 
core octant plus 
detector levels A and C 
of one LPRM string in 
the center of the core 
shall be monitored. 

' 
' ' '. 
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'3.6 LIMITING CONDITION FOR OPERATION 
(Cont'd.) 
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3123A 

c. Operation in Region II 
of Figure 3.6-2 is 
perm~ tted provided that: 

i. 

ii. 

iii. 

iv. 

Baseline data bas 
been acquired per 
specification 
4.6.H.3.a; 

If baseline data 
has not been 
acguired per 
specification 
4.6.H.3.a., 
immediately 
initiate action to 
be outside Region 
II within 2 hours; 

Stable reactor 
operation is 
verified per 
specification 
4.6.H.3.b.; and 

If stable reactor 
operation cannot 
be verified per 
~p~dfii::ation 
4.6.H.3.b., 
immediately 
initiate action to 
restore stable 
operation within 2 
hours. 

d. The operable 
recirculation pump 
shall be at a speed 
less than 65% of rated 
before starting the 
inoperable pump; 

3/4.6-14 
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4.6 SURVEILLANCE REQUIREMENT 
(Cont'd.) 
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3.6 LIMITING CONDITION FOR OPERATION 
(Cont'd. ) 

3688a 
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e. The suction valve in 
the idle loop shall be 
closed and electrically 
isolated except when 
the idle loop is being 
prepared for return to 
service; and 

f. If the tripped pump is 
out of service for more 
than 24 hours, imple
ment the following 
additional restrictions: 

i. The flow biased 
RBM Rod Block LSSS 
shall be reduced 
by 4.0't 
(Specification 
3.2.C.l); 

ii. The flow biased 
APRM Rod Block 
LSSS shall be 
reduced by 3. 5'1o 
(Specification 
2.1.B); 

iii. The flow biased 
APRM scram LSSS 
shall be reduced 
by 3.St. 
(Specification 
2.1.A.l); 

iv. The MCPR Safety 
Limit shall be 
increased by 0.03 
(Specification 
1.1.A) i 

v. The MCPR Operating 
Limit shall be 
increased by 0.03 
(Specification 
3.5.K.3); 

3/4.6-15 
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4.6 SURVEILLANCE REQUIREMENT 
(Cont'd.) 
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3.6 LIMITING CONDITION FOR OPERATION 
(Cont'd.) 
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vi. The MAPLHGR 
Operating Limit 
shall be decreased 
to 7°'9 of its 
original value 
(Specification 
3.5.I). 

4. Core thermal power shall 
not exceed 25~ of rated 
without forced recircu
lation. If core thermal 
power is greater than 25~ 
of rated without forced 
recirculation, action shall 
be initiated within 15 
minutes to restore 
operation to within the 
prescribed limits and core 
thermal power shall be 
returned to within the 
prescribed limit within two 
(2) hours. 

I. Snubbers (Shock 
Suppressors) 

3/4.6-16 
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4.6 SURVEILLANCE REQUIREMENT 
(Cont'd.) 

I. Snubbers (Shock) 
Suppressors) 

The following surveillance 
requirements apply to 
safety related snubbers. 
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3.6 LIMITING CONDITION FOR OPERATION 
· (Cont'd.) 

3688a 
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1. During all modes of 
operation except cold 
shutdown and refuel, 
all safety related 
snubbers shall be 
operable except as 
noted in Specification 
3.6.I.2 through 3.6.I.4. 

3/4.6-17 
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4.6 SURV!ILLANCB REQUIREMENT 
(Cont'd.) 

1. Visual Inspection 

An independent visual 
inspection shall be 
performed on the safety 
related hydraulic and 
mechanical snubbers.ia 
accordance with the 
schedule below. 

a. All hydraulic 
snubbers whose seal 
material has been 
demonstrated by 
operating 
experience, lab 
testing or analysis 
to be compatible 
with the operating 
environment shall 
be visually 
inspected. This 
inspection shall 
in~lude, but not 
necessarily be 
limited to, 
inspection of the 

. hydraulic fluid 
·reservoir, fluid 
connections, and 
linkage connection 
to the piping and 
anchor to verify 
snubber operability. 

b. All mechanical 
snubbers shall be. 
visually 
inspected. This 
inspection $hall 
consist of, but not 
necessarily be : 
lirni ted to, · 
inspection of the. 
snubber and 
attachments to the 
piping and anchor 
for indications of 
damage or impaired 
operability. 

r 
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3.6 LIMITING CONDITION FOR OPERATION 
(Cont'd.) 
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2. From and after the 
time a snubber is 
determined to be 
inoperable, continued 
reactor operation is 

,permissible only 
during the succeeding 
72 hours unless the 

,snubber is sooner 
made operable or 
replaced. 

3/4.6-18 
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4.6 SURVEILLANCE REQUIREMENT 
(Cont'd.) 

No. of Snubbers 
Found Inoperable 

During 
Inspection 
Interval 

Next 
Required 
Inspection 

Interval 

0 
1 
2 
3,4 
5,6,7 
8 or more 

18 months plus or minus 25~ 
12 months plus or minus 25~ 
6 months plus or minus 25~ 
124 days plus or minus 25~ 
62 days plus or minus 25~ 
31 days plus or minus 25~ 

The required 
inspection interval 
shall not be 
lengthened more 
than one step at a 
time. 

Snubbers may be 
categorized in two 
groups, "acces
sible" or "inacces
sible,'" based on 
their accessibility 
for inspection 
during reactor 
operation. These 
two groups may be 
inspected indepen
dently according to 
the above schedule. 

2. Functional Testing 

a. Once each refuel
ing cycle, a 
representative 
sample of approxi
mately 103 of the 
hydraulic snubbers 
shall be function
ally tested for 
operability, includ
ing: 

I 

-- I 
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(Cont'd.) 
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4.6 SURVEILLANCE REQUIREMENT 
(Cont'd.) 

(i) Activation 
(l:'estraining 
action) is 
achieved 
within the 
specified range 
of velocity OI:' 

acceleration in 
both tension and 
compression. 

Cii) Snubber bleed, 
or release 
rate, where 
required, is 
within the 
specified range 
in compression 
or tension. 

For each unit 
and subsequent 
unit found 
inoperable, an 
additional 103 
of the hydraulic 
snubbers shall 
be tested until 
no more 
failures are 
found or all 
units have been 
tested. 

b. Once each refueling 
cycle, a 
representative 
sample of 
approximately 10~ 
of the mechanical 
snubbers shall be 
functionally tested 
for operability. 
The test shall 
consist of two 
parts: 

I 
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4.6 SURVEILLANCE IEQUIR!M!HT 
(Cont'd.) 

(i) Verification that 
the force that 
initiates free 
movement of the 
snubber in either 
tension or compres
sion is less than 
the specified 
mazimwn breakaway 
friction force. 

(ii) Verify that the 
activation (re
straining action) if 
achieved within the 
specified range of 
acceleration or 
velocity, as appli
cable based on 
snubber design in 
both tension and 
compression. 

For' each unit and 
subseguent unit found 
inoperable, an addi
tional 10~ of :the 
mechanical snubbers 
shall be so tested until 
no more failures are 
found or.all units have 
been tested. 

c. In addition to the 
regular sample, snubbers 
which failed the 
previous functional test 
shall be retested during 
the next test period. 
If a spare snubber has 
been installed in place 
of a failed snubber, 
then both the failed 
snubber Cif it is 
repaired and installed 
in another position) and 
the spare snubber shall 
be retested. Test 
results of these 
snubbers may not be 
included for the 
resampling. 

3/4.6-20 I 
3688a 
3123A 

.. ··· 



:·;:I.. -;.·. 

• 

·._ ·~ • ;.~I . '• . :·-. .. ~ .. , .. • 

3.6 LIMITING CONDITION FOR OPERATION 
(Cont'd.) 
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3. If the requirements 
of 3. 6. I. l and 
3.6.I.2 cannot be 
met, an orderly 
shutdown shall be 
initiated and the 
reactor shall be in 
cold shutdown or 
refuel condition 
within 36 hours. 

4. If a snubber is 
determined to be 
inoperable while the 
reactor is in the 
cold shutdown or 
refuel mode, the 
snubber shall be made 
operable or replaced 
prior to reactor 
startup. 

3/4.6-21 
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4.6 SURVEILLANCE REQUIREMENT 
(Cont'd.) 

3. When a snubber is. 
deemed inoperable .• 
a review of all 
pertinent facts shall 
be conducted to 
determine the snubber 
mode of failure and to 
decide if an 
engineering 
evaluation should be 
performed on the 
supported system or 
components. If said 
evaluation is deemed 
necessary, it will 
determine whether or 
not the snubber mode of 
failure has imparted a 
significant effect or 
degradation on the 
supported component or 
system.' 

4. If any snubber 
selected for functional 
testing either fails to 
lock up or fails to 
move, i.e., frozen in 
place, the cause will 
be evaluated and, if 
determined to be a 
generic deficiency, 
all snubbers of the 
same design subject to 
the same defect shall 
be functionally tested. 
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3.6 LIMITING CONDITION FOR OPERATION 
(Cont• d.) 
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S. Snubbers may be added 
or removed from 
safety related systems 
without prior license 
amendment. 

3/4.6-22 
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4.6 SURVBILL.AHC! REQUIREMENT 
(Cont'd.) 

S. Snubber service life 
monitoring shall be 
followed by existing 
station record systems, 
including the central 
filing system, 
maintenance files, 
safety related work 
packages, and snubber 
inspection records. 

. ': 

The above record 
retention methods shall 
be used to prevent the 
hydraulic snubbers from 
e.xceedi.ng a s~rvice 
life. of io years and 
the mechanical snubbers 
from exceeding a 
service life of 40 
~ears (~ifeti~e- of the 
plant) .. 

r· 
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llIHIKUM TEMPERATURE REQUIR.EKEH'IS 
PER APPENDIX G or 10 CFR 50 

' I ~ 

:I I 
I I I 

I 

L 
,- -CURVE A llNSERVICE PnESSU!lE TESTS-r- SECTION x11 · . I I 

}- I I I I 
-CURVE 8 IHEATUP ·COOL DOWN) 

I I l I · I 

I I I I I I I ,- CURVE c rcnlTICAL cont: OPERATION) 

I / 
I ( 

-
I I 

I I I 
MINIMUM SOL TING TEMPEnATURE • 100 °F 

1/ I 
MINIMUM OPER/\TINC TEMPEnATune ~ 149 °F 

RTNor•40°F 
Kl• PER SECTIOlll G-2110 OF APPENDIX G v 

.. v 
1 OF THE St.JMMER 197J AODF.NDA TO 

/ SECTION Ill OF THE ASME CODE 

200. JOO 

AVERAGE BULK MODERATOR 
TEMPERATURE (°F) 

FIGURE 3. 6 .1. 

Minimum Temperature Requirements per Appendix G of lOCFRSO 
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80% ROD LINE 

25 30 35 40 

Total Core Flow (% of Rat~d) 

FIGURE 3.6.2 

THERMAL POWER VS CORE FLOW LIMITS FOR THERMAL 
HYDRAULIC STABILITY SURVEILLANCE IN SINGLE 

LOOP OPERATION 
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3.6 LIMITING CONDITION FOR OPERATION BASES 

.3688a 
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A. Thermal Limitations - The reactor vessel design specification 
requires that the reactor vessel be designed for a maximum 
heatup and cooldown rate of the contained fluid (water) of 
ioo•F per hour averaged over a period of one hour. This rate 
has been chosen based on past experience with operating power 
plants. The associated time periods for heatup and cooldown 
cycles when the ioo•F per hour rate is limiting provides for 
efficient, but safe, plant operation. 

The reactor vessel manufacturer has designed the vessel to the 
above temperature criterion. In the course of completing the 
design, the manufacturer performed detailed stress analysis. 
This analysis includes more severe thermal conditions than 
those which would be encountered during normal heating and 
cooling operations. 

Specific analy~es were made based on a heating and cooiing 
rate of 100°F/hour applied continuously over a temperature 
range of 100°F to 550°F. . Because of the slow temperature-time. 
response of the massive flanges relative to the adjacent head · 
and shell sections, calculated temperatures obtained were 
500°F (shell) and 360°F (flange) (140°F differential). Both 
axial and radial thermal stresses were considered to. act. 
concurrently with full primary loadings. Calculat~d stresses 
were.within ASKE Boiler and Pressure Vessel Code Section III· 
stress intensity and fatigue limits even at the flange area 
where maximum stress occurs. 

The flange metal temperature differential of 140°F occurred as 
a result of sluggish temperature response and the fact that 
the heating rate continued over a 4SO•F coolant tempe~ature 
range. 

The uncontrolled cooldown rate of 240°F was based on the 
maximum expected transient over the lifetime of the reactor 
vessel. This maximum expected transient is the injection of 
cold.water into the vessel by the high pressure coolant · 

_ injection subsystem. This transient was considered in the 
de·sign of. the pressure vessel and five such cycles were 
considered in the design. Detailed stress analyses were 
conducted to assure that the injection of cold water into the 
vessel. by the HPCI would not exceed ASHE stress code··· 
limitations. 

B 3/4.6-25 
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B. Pressurization Temperature - The reactor coolant system is a 
primary barrier against the release of fission products to the 
environs. In order to provide assurance that' this barrier is 
maintained at a high degree of integrity, restrictions have 
been placed on the operating conditions to which it can be 
subjected. These restrictions on inservice hydrostatic 
testing, on heatup and cooldown, and on critical core 
operation shown in Figure 3.6.1, were established to be in 
conformance with Appendix G to 10 CFR SO. 

In evaluating the adequacy of ferritic steels Sa302B it is 
necessary that the following be established: 

a) The reference nil-ductility temperature (RTNnT> for all 
vessel and adjoining materials, 

b) the relationship between RINDT and integrated neutron 
flux Cfluen~e. at energies greater than one.Rev), and, 

c) the fluence at the location of a postulated flow. 

The initial RINDT of the main closure flange, the shell and 
head materials connecting to these flanges, and connecting· 
welds is l0°F. However, the vertical electroslag welds which 
terminate immediately below the vessel flange have in,RTNDT · 
of 40°F. (Reference Appendix F to the FSAR) The closure 
flanges and connecting shell materials are not subject to any 
appreciable neutron radiation exposure, nor are the verti~al 
electroslag seams. The flange area is moderately stressed by 
tensioning the head bolts. Therefore, as is indicated in; 
curves (a),and (b) of Figure 3.6.1, the minimum temperatu~e of 
the vessel shell inunediately below the vessel flange is . 
established as 100°F below a pressur~ of 400 psig. · (40°F,+ 
60°F, where 40°F is the RTNDT of the electroslag we~d and. 
60°F is a conservatism required by the ASKE Code). Above 
approximately 400 psig pressure, the stresses associated ~itb 
pressu~ization are more limi~ing than th• bolting stresses, a 
fact that is reflected in the non-linear portion of curves (a) 

,and (b). Curve (c), which defines the temperature limitations 
for critical core operation, was established per Section IV · 
2.c. of Appendix G of lOCFRSO. Each of the curves, (a), ~b) 
and (c) define temperature limitations for unirradiated ferric 
steels. Provision has been made for the modification of ~hese 
curves to account for the change in RTNDI as a result of 
neutron embrittlement. 

B 3/4.6-26 
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3.6 LIMITING CONDITION FOR OPERATION BASES (Cont'd.) 
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c. 

The withdrawal schedule in Table 4.6.2 is base~ on the three 
capsule surveillance program as defined in Section 11.C.3.a of 
10 CFR 50 Appendix H. The accelerated capsule (Near Core Top 
Guide) is not required by Appendix H but vill be tested to 
provide additional information on the vessel material. 

This surveillance program conforms to AST!! E 185-73 
"Recommended Practice for Surveillance Tests for Nuclear 
Reactor Vessels" with one exception. The base metal specimens 
of the vessel were made with their longitudinal axes parallel 
to ·the principal rolling direction of the vessel plate .. 

Coolant Chemistry - A radioactivity concentration limit of 20 
Micro-Ci/ml total iodine can be reached if the gaseous 
effluents are near the limit as set forth in Specification 
3.8.C.l or there is a failure or a prolonged shutdown of the 
cleanup demineralizer. In the event of a steam line rupture, 
outside the drywell, the resultant radiological dose at the 
site boundary would be about 10 rem to the thyroid. Th.is dose 
was calculated on the basis of a total iodine activity limit 
of 20 Micro-Ci/ml, meteorology corresponding to Type F 
conditions with a one meter per second wind speed, and a valve 
closure time of five seconds. If the valve closed iri ten 
seconds, then the resultant dose would increase to about 25 
rem . 

The reactor water sample will be used to assure that the limit : 
of Specification 3.6.C is not exceeded. The total radioactive.·. 
iodine activity would not be expected to change rapidly over a 
period of 96 hours. In addition, the trend of the stack 
off-gas release rate, which is continuously monitored, is a 
good indicator of the trend of the iodine activity in the 
reactor coolant. 

Since the concentration of radioactivity in the reactor 
coolant is not continuously measured, coolant sampling would 
be ineffective as a means to rapidly detect gross fuel element· 
failures. However, some capability to detect gross fuel 
element failures is inherent in the radiation monitors in the 
off-gas system and on the main steam lines. . ·, 

Materials in the primary system are primarily 304 stainless 
steel and the Zircaloy fuel cladding. The reactor water 
chemistry limits are established to prevent damage to these 
materials .. Limits are placed on chloride concentration and 
conductivity. The most important limit is that placed on 
chloride concentration to prevent stress corrosion cracking of 

B 3/4.6-27 
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3.6 LIMITING CONDITION FOR OPERATION BASES (Cont'd.) 
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the stainless steel. The attached graph, Figure 4.6.2, 
illustrates the results of tests on stressed 304 stainless 
steel specimens. Failures occurred at concentrations above 
t~e curve; no failures occurred at concentrations below the 
curve. According to the data, allowable chloride 
concentrations could be set several orders of magnitude above 
the established limit, at the oxygen concentration (0.2-0.3 
ppm) experienced during power operation. Zircaloy does not 
exhibit similar stress corrosion failures. 

However, there are various conditions under which the 
dissolved oxygen content of the reactor coolant water could be 
higher than 0.2-0.3 ppm, such as refueling, reactor startup 
and hot standby. During these periods with steaming rates 
less than 100,000 pounds per hour, a more restrictive limit of 
0.1 ppm has been established to assure the chloride-oxygen 
combinations of Figure 4.6.2 are not exceeded. At steaming 
rates of at least 100,000 pounds per hour, boiling occurs 
cau~ing deaeration of the reactor water, thus maintaining 
oxygen concentration at low levels. 

When conductivity is in its proper normal range, pH and 
chloride and other impurities affecting conductivity must also 
be w~thin their normal range .. When and if conductivity 
becomes abnormal, then chloride measurements are made to 
determine whether or not they are also out of their normal 
operating values. This would not necessarily be the case. 
Conductivity could be high due to the presence of a neutral 
salt; e.g., Na2so4 , which would not have an effect on pH 
or chloride. In such a case, high conductivity alone is not a 
cause for shutdown. In some types of water-cooled reactors, 
conductivities are in fact high due to purpos~ful ~ddition of 
additives. In the case of BWR's, however, where no additives 
are used and where neutral pH is maintained, conductivity 
provides a very good measure of the quali~y of the reactor 
water. Significant changes therein provide the operator with 
a warning mechanism so he can investigate and remedy the 
crindition causing the change before limiting conditions, w1th 
respect to variables affecting the boundaries of the reactor 
coolant, are exceeded. Methods available to the operator for 
correcting the off-standard condition include, operation of 
the reactor clean-up system, reducing the input of impurities 
and placing the reactor in the cold shutdown condition. The 
major benefit of cold shutdown is to reduce the temperature 
dependent corrosion rates and provide time for the clean-up 
system to re-establish the purity of the reactor coolant. 
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TABLE 4.6.2 

NEUTRON FLUX AND SAMPLES WITHDRAWAL 
SCHEDULE FOR DRESDEN UNIT 2 

Part No. Location 

6 Near Core Top/ 
Guide - 180° 

8 Wall - 215° 

7 Wall 95" 

9 Wall 245° 

10 Wall 275° 

Comments 

Accelerate.d 
Sample 

Standby 

Standby 

*Allowances should be made to withdrawal year due to 'unscheduled shutdowns 
and updated fuel exposure data . 
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During start-up periods, which are in the category of less 
than 100,000 pounds per hour, conductivitJ may exceed 2 
micro-mho/cm because of the initial evolution of gases and the 
initial addition of dissolved metals. During this period of 
time, when the conductivity exceeds 2 micro-mho (other than 
short term spikes), samples will be taken to assure the 
chloride concentration is less than 0.1 ppm. 

The conductivity of the reactor coolant is continuously 
monitored. The samples of the coolant which are taken every 
96 hours will serve as a reference for calibration of these 
monitors and is considered adequate to assure accurate 
readings of the monitors. If conductivity is within its 
normal range, chlorides and other impurities will also be 
within their normal ranges. The reactor coolant samples will 
also be used to determine the chlorides. Therefore, the 
sampling frequency is considered adequate to detect long-term 
changes in the chloride ion content. Isotopic analyses 
required by Specification 4.6.C.3 may be performed by a ganuna 
scan. 

D. Coolant Leakage - Allowable leakage rates of coola.nt from the 
reactor coolant system have been based on the preqicted and 
experimentally observed behavio~ of cracks .in pipes and on th~ 
ability to makeup coolant system leakage in the event ~f loss 
of offsite a-c power. The normally expected background 
leakage due to equipment design and the detection capability 
fo~ det•rmining coolant system leakage were also ~onsidered in 
establishing the limits. ·The behavior of cracks in pi,ping 
systems has been experimentally and analytically investigated 
as part of the USAEC sponsored Reactor Primary Coolant System 
Rupture Study (the Pipe Rupture Study). Work utilizing the 
data obtained in this study ind1cates that leakage from a . 
crack can be detected before the crack trows to a danterous or 
critical size by mechanically or thermall)' induced cyclic 
loading, or stress corrosion cracking or some other mechanism 
characterized by gr_adual crack growth. This evide.nce suggests. 
that·for leakage somewhat greater than the limit specified for 
unidentified leakage, the probability is small that 
imperfections or cracks associated with such leakage would 
grow rapidly. However, the establishment of allowable 
unidentified leakage greater than that given in 3.6.D on the 
basis of the data presently available would be premature 
because of uncertainties associated with the data. For 
leakage of the order of 5 gpm as specified in 3.6.D, the 
experimental and analytical data suggest a reasonable margin 
of safety that such leakage magnitude would not result from a 
crack approaching the critical size for rapid propagation. 
Leakage lesi than the magnitude specified can be detected 
reasonably in a matter of a few hours utilizing the available 
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leakage detection schemes, and if the origin cannot be detern1ined 
in a reasonably short time the plant should be shut down to allow 
further investigation and corrective action. 

The additional leakage requirements will be in effect only,while 
the reactor is operated with the recirculation flaws detected 
during the 1983 Refueling Outage. The additional leakage 
requirements will provide more conservative detection and 
corrective action should the current flaws: propagate thru wall. 

The capacity of the drywell sump is 100 gpm and the capaci~y of 
the drywell equipment drain tank pumps is also 100 gpm. Removal 
of 50 gpm from either of these sumps can be accomplished with 
considerable margin. , 

The performance of reactor coolant leakage detection system wiil 
' be evaluated during the first five years of station operation and 
the conclusions of this evaluation will be reported to the:NRC. 

It is estimated that the main steam line tunnel leakage detection 
system is capable of detecting the order of 3000 lb/hr. 

The system performance will be evaluated during the first 'five 
years of plan~ operation and the conclusions of the'evaluation 
will be reported to the NRC. 

E. Safety and Relief Valves - The frequency and testing requi~ements 
for the safety and relief valves are specified in the Inservice 
Testing Program which is based on Section XI of the ASME Boiler 
and Pressure Vessel Code. Adherence to these code requirements 
provides adequate assurance as to the proper operational . 
readiness of these valves. The tolerance value is specified·in 
Section III of the ASME Boiler and Pressure Vessel Code as:plus 
or minus l'fo of design pre.ssure. An analysis has been performed 
which shows that with·all safety valves set 1% higher than the' 
reactor coolant pressure safety limit of 1375 psig is not 
exceeded. The safety valves are required to be operable above 
the design pressure (90 psig) at which the core spray subsystems 
are not designed to deliver full flow. 

F. Structural integrity - A pre-service inspection of the components 
in the primary coolant pressuce boundary will be conducted after 
site erection to assure the system is free of gross defects and 
as a reference base for later inspections. Prior to operation, 
the reactor primary system will be free of gross defects. 'In· 
addition, the facility has been designed such that gross defects 
should not occur throughout life. 

Inservice Inspections·of ASME Code Class 1, 2 and 3 components 
will be performed in accordance with the applicable version of 
Section XI of the ASME Boiler and Pressure Vessel Code. 
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Relief from any of the above requirements must be provided in 
writing by the Commission. The Inservice Inspection program 
and the written relief do not form a part of these Technical 
Specifications. 

These studies show that it requires thousands of stress cycles 
at stresses beyond any expected to occur in a reactor system 
to propagate a crack. The test frequency established is at 
intervals such that in comparison to study results only a 
small number of stress cycles, at values below limits will 
occur. On this basis, it is considered that the test 
frequencies are adequate. 

The type of inspection planned for each component depends on 
location, accessibility, and type of expected defect. Direct 
visual examination is proposed wherever possible since it is 
sensitive, fast and reliable. Magnetic particle and liquid 
penetrant inspections are planned where practical, and where 
added sensitivity is required. Ultrasonic testing and 
radiography shall be used where defects can occur on concealed 
surfaces. 

After five years of operation, a program for in-service 
inspection of piping and components within the primary 
pressure boundary which are outside the downstream containment 
isolation valve shall be submitted to the NRC. 

G. Jet Pumps - Fan.ure of .a jet pump nozzle assembly hold down 
mechanism, nozzle assembly and/or riser increases the cross 
s.ectional flow area for blowdown following the postulated : 
design basis double-ended recirculati~n line break. 
Therefore, if a failure occurs, repairs must be made to as.sure 
the validity of the calculated consequences. 

The following factors form the basis for the surveillance 
requirements: 

A break in a jet pump decreases the flow resistance 
characteristic of the external piping loop causing the 
recirculation pump to operate at a higher flow condition when 
compared to previous operation. 

The change in flow rate of the failed jet pump produces a 
change in the indicated flow rate of that pump relative to the 
other pumps in that loop. Comparison of the data with a 
normal relationship or pattern provides the indication 
necessary to detect a failed jet pump. 
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The jet pump flow deviation pattern derived from the diffuser 
to lower plenum differential pressure readings will be used to 
further evaluate jet pump operability in the event that the 
jet pumps fail the tests in Section 4.6.G.1 and 2. 

Agreement of indicated core flow with established power-core 
flow relationships provides the most assurance that 
recirculation flow is not bypassing the core through inactive 
or broken jet pumps. This bypass flow is reverse with respect 
to normal jet pump flow. During Single Loop Operation, 
reverse flow through the idle jet pumps begins when the active 
loop recirculation pump speed is above 20 to 40% of rated. 
The indicated total core flow is a sununation of the flow 
indications for the twenty individual jet pumps. The total 
core flow measuring instrumentation sums reverse jet pump flow 
as though it were forward flow. Thus the indicated flow is 
higher than actual core flow by at least twice the normal flow 
through any backflowing pump. Reactivity inventory is known 
to a high degree of confidence so that even if a jet pump 
failure occurred during a shutdown period, subsequent power 
ascension would promptly demonstrate abnormal control rod 
withdrawal for any power-flow operatng map point. 

A nozzle-riser system failure could also generate the 
coincident failure of a jet pump body; however, the converse 
is not true. The lack of any substantial stress in the jet 
pump body makes failure impossible without an initial nozzle 
riser system failure. 

H. Recirculation Pump Flow Limitations 

The LPCI loop selection logic has been described in the 
Dresden Nuclear Power Station Units 2 and 3 FSAR, Amendments 7 
and 8. For some limited low probability accidents with the 
recirculation loop operating with large speed differences, it 
is possible for the logic to select the wrong loop for 
injection. For these limited conditions, the core spray 
itself is adequate to prevent fuel temperatures from exceeding 
allowable limits. However, to limit the probability even 
further, a procedural limitation has been placed on the 
allowable variation in speed between the recirculation pumps. 

The licensee's analyses indicate that above 803 power the loop 
select logic could not be expected to function at a speed 
differential of 15%. Below 80% power, the loop select logic 
would not be expec.ted to function at a speed differential of 
20%. · This specification provides a margin of 5% in pump speed 
differential before a problem could arise. If the reactor is 
operating on one pump, the loop select logic trips that pump 
before making the loop selection. 
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In addition, during the start-up of Dresden Unit 2, it was 
found that a flow mismatch between the two sets of jet pumps 
caused by a difference in recirculation loops could set up a 
vibration until a mismatch in speed <>f 27~ occurred. The l~ 
and 15~ speed mismatch restrictions provide additional margin 
oefore a pump vibration problem will occur. 

Reduced flow MCPR Operating Limits for Automatic Flow Control 
are not applicabl~ for Single Loop Operation. Therefore, 
sustained reactor operation under such conditions is not 
permitted. 

Regions I and II of Figure 3.6.2 represent the areas of the 
power/flow map with the lea~t margin to stable operation. 
Although calculated decay ratios at the intersection of the 
natural circulation flow line and the APR!! Rod Block line 
indica~e that substantial margin exists to where unstable 
operation could be expected. Specifications 3.6.H.3.b.~ 
3.6.H.3.c. and 4.6.H.3. provide additional assurance that if 
unstable operation should occur, it will be detected and 
corrected in a timely manner. 

During the starting sequence of the inoperable recirculation 
pump, restricting the operable recirculation pump speed below 
65~ of rated prevents possible damage to the jet pump riser 
braces due to excessive vibration. 

The closure of the suction valve in the idle loop prevents the 
loss of LPCI through the idle recirculation pump into the 
downcomer. 

Analys~s have been performed which support indefinite 
operation in single loop provided the restrictions discussed 
in Specification 3.6.H.3.d. are implemented within 24 hours. 

The LSSSs are corrected to account for backflow through·the 
idle jet pumps above 4~ of rated recirculation pump speed. 
This assures that the original drive flow biased rod block and 
scram trip settings are pre1erved during Single Loop Operation. 

The "CPR safety limit .ha1 been increased by 0.03 to account 
for core flow and TIP reading uncertainties which are used in 
the 1tatistical analysis of the safety limit. In addition, 
the MCPR Operating Limit has also been increased by 0;03 to 
maintain the same margin to the safety limit as during Dual 
Loop Operation. 
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The decrease of the KAPLHGR Operating Limit to 70!. of its 
original value accounts for the more rapid loss of core flow 
during Single Loop Operation than during Dual Loop Operation. 

Specification 3.6.H.4. increased the margin of safety for 
thermal-hydraulic stability and for startup of recirculation 
pumps from natural circulation conditions. 

I. Snubbers (Shock Suppressors) 

Snubbers are designed to prevent unrestrained pipe motion 
under dynamic loads as might occur during an earthquake or 
severe transient while allowing normal thermal motion during 
startup and shutdown. The consequence of an inoperable 
snubber is an increase in the probability of structural damage 
to piping as a.result of a seismic or other event initiating 
dynamic loads. It is therefore required that all snubbers 
required to protect the primary coolant system or any. other 
safety system or component be operable during reactor 
operation. 

Because the snubber protection is required only during low 
probability events, a period of 72 hours is allowe·d. for 
repairs or. replacements. In case a shutdown is required, the 
allowance of 36 hours to reach a cold shutdown condition w.ill 
permit an orderly shutdown consistent with standard operating. 
procedures. Since plant startup should not commence with 
knowingly defective safety related equipment, Specification 
3.6.I.4 prohibits startup with inoperable snubbers. 

When a snubber· is found inoperable, a review shall be 
performed to determine the snubber mode of failure. Results 
of the review shall be used to determine if an engineering 
evaluation of the safety-related system or, component is 
necessary. The engineering evaluation shall determine whether 
or not the .. snubber mode of failure has imparted. a significant 
effect or degradation on the support component or system. 

All safety related hydraulic snubbers are visually inspected 
for overall integrity and operability. The inspection will 
include verification of proper orien~ation, adequate hydraulic 
fluid level and proper ~ttachment of snubber to piping and 
structures. 

All safety related mechanical snubbers are visually inspected 
fo~ overall integrity and operability. The inspection will 
include verification of proper orientation and attachments to 
the piping and anchor for indication of damage or impaired 
operability. 

B 3/4.6-37 



~):, .. 

•• 

• 

": . ...... :: .~ . •' ~' ;. ~· .· •. . ~ ...... UKAO>Uf;N .u·· . 
.Amendment No. 

3.6 LIMITING CONDITION FOR OPERATION BASES (Cont'd.) 

3688a 
3123A 

The inspection frequency is based upon maintaining a constant 
level of snubber protection. Thus, the required inspection 
interval varies inversely with the observed snubber failures. 
The number of inoperable snubbers found during a required 
inspection determines the time interval for the next required 
inspection. Inspections performed before that interval has 
elapsed may be used as a new reference point to determine the 
next inspection. However, the results of such early 
inspections performed before the original required time 
interval has elapsed (nominal time less 25~) may not be used 
to lengthen the required inspection interval. Any inspection 
whose results require a shorter inspection interval will 
override the previous schedule. 

To further incre~se the assurance of srtubber reliability, 
functional tests will be performed once each refueling cycle. · 
A representative sample of 10'1.. of the safety-rebted snubbers 
will be func~ionaliy tested. Observed failures on these 
samples will require testing of additional units. 

Hydraulic snubbers and mechanical snubbers may each be treated 
as different entities for the above surveillance programs. 

Hydraulic snubber testing will include stroking of t~e 
snubbers to verify piston movement, lock-up, and bleed. 
Functional testing of the mechanical snubbers will consist of 
verification that the force that initiates free movement of 
the snubber in either tension or co.rnpression is less than the 
maximum breakaway friction force and verification that ·the 
activation (restraining action) is achieved within the 
specified range of acceleration or velocity, as applicable 
based on snubber design, in both tension and compression. 
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When the cause of rejection of the snubber is clearly 
established and remedied for that snubber and for any other 
snubbers that may be generically susceptible, and verified by 
inservice functional testing, that snubber may be exempted 
from being counted as inoperable. Generically susceptible 
snubbers are.those which are of a specific make or model and 
have the same design features directly related to rejection of 
the snubber by visual inspection or are similarly located or 
exposed to the same environmental conditions such as 
temperature, radiation, and vibration. 

Monitoring of snubber service life shall consist of the 
existing station record systems, including the central filing 
system, maintenance files, safety-related work packages, and 
snubber inspection records. The record retention programs 
employed at the station shall allow station personnel to 
maintain snubber integrity. The service life for hydraulic 
snubbers is 10 years. The hydraulic snubbers existing 
locations do not impose undue safety implications on the 
piping and components because they 'are not exposed to excesses 
in environmental conditions. The service life for mechanical 
snubbers is 40 years, lifetime of the plant •. The mechanical 
snubbers are instailed in areas of harsh environmental 
conditions because of their dependabiliiy over hydraulic 
snubbers in these areas. All snubber installations have been 
thoroughly engineered providing the necessary safety 
requirements. Evaiuations of all snubber locations and 
environment.al conditions justify the above conservative 
snubber service li~es. 

4.6 SURVEILLANCE REQUIREMENT BASES 
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None 
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