
ITS DISCUSSION OF DIFFERENCES 
ITS Section 3.4B: Reactor Coolant System 

Note: The ITS Section 3.4B package addresses the following NUREG-1430 RSTS: 
RSTS 3.4.9 Pressurizer 
RSTS 3.4.10 Pressurizer Safety Valves 
RSTS 3.4.11 Pressurizer Power Operated Relief Valve (PORV) -- Not used 

RSTS 3.4.12 Low Temperature Overpressure Protection (LTOP) System 

RSTS 3.4.13 RCS Operational Leakage 
RSTS 3.4.14 RCS Pressure Isolation Valve Leakage 
RSTS 3.4.15 RCS Leakage Detection Instrumentation 
RSTS 3.4.16 RCS Specific Activity 

I NUREG 3.4.13 and Bases - The CTS 3.1.6.3.b limitations on primary to secondary 

leakage are retained in the ITS. Thus, NUREG 3.4.13.d is shown as deleted since 

there is no CTS equivalent and it largely replicates the requirements of 

NUREG 3.4.13.e which is revised to specify the CTS limits on leakage. This change is 

consistent with current license basis.  

The CTS 3.1.6 Completion Times are retained for restoring the identified and 

unidentified leakage to within limits. CTS requires only that the unit be shutdown 

within 24 hours. ITS 3.4.13 Required Action B. 1 will allow 18 hours for attempts to 

restore and Required Action C. 1 will require the unit to be in MODE 3, i.e., shutdown, 

within the following 6 hours. This results in an equivalent 24 hours to shutdown the 

unit. This change is consistent with current license basis.  

2 NUREG 3.4.10 and Bases - The LCO is revised to require only that the pressurizer 

safety valves be OPERABLE without specifying the specific setpoint. The setpoints 

are not included in the CTS. ITS SR 3.4.10.1 will require that the valves be 
determined OPERABLE in accordance with the Inservice Testing (IST) Program. The 

IST Program will include the setpoints and be subject to NRC review as required by 

10 CFR 50.59. Compliance with the ASME Code as described in the CTS continues to 

be required by design controls and by the IST Program. Both are subject to NRC 
review and provide adequate control of the pressurizer safety valve setpoints.  

Additionally, the CTS 3.1.1 Bases indicate that the pressurizer safety valve setpoint 
tolerance range is +1%, -3%. This tolerance range is incorporated into the ITS Bases.  
This change is consistent with current license basis.  

3 NUREG 3.4.10 and Bases - The LCO and Applicability are proposed to be consistent 
with the CTS 3.1.1.3.A, i.e., MODES 1 and 2, and to include MODE 3 and MODE 4 

with the RCS above the LTOP enable temperature as currently required by 

CTS 3.1.1.3.B. For ANO-1, the LTOP enable temperature occurs in MODE 4 at 
262'F. This is consistent with the NUREG position that the safety valves provide 

overpressure protection above the LTOP enable temperature and the LTOP 
requirements (see ITS 3.4.11) provide overpressure protection in conditions below the 

LTOP enable temperature. However, ITS 3.4.10 is proposed to require only one 

pressurizer safety valve in MODE 3 and in MODE 4 above the LTOP enable 

temperature. This is consistent with CTS 3.1.1.3.B and is based on the capability of 

one safety valve to remove the equivalent of all available heat sources as discussed in
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ITS DISCUSSION OF DIFFERENCES 
the Bases for CTS 3.1.1.3.B and SAR Section 4.3.11.4. Additionally, when the reactor 

j is subcritical, CTS 3.1.1.3.B specifically allows both code safety valves to be inoperable 
during hydrostatic tests in accordance with ASME Boiler and Pressure Vessel Code, 
Section III, and states that LCO 3.0.3 is not applicable. These allowances have been 

incorporated in the ITS as LCO 3.4.10 LCO Notes 3 and 4. The addition of these 

allowances retains the requirements of the current license basis. Also, a discussion of 

the ANO treatment of the instrument uncertainty for this parameter has been inserted.  
This change is consistent with current license basis.  

The Conditions are also revised to reflect that the LCO only requires one safety valve 

in MODES 3 and 4 (by including "required" in ITS Condition C). These proposed 

Conditions are equivalent to or more restrictive than the CTS. In MODES 3 and 4, the 

CTS has no required actions and LCO 3.0.3 is not applicable. Therefore, requiring that 

the unit cool to less than the LTOP enable temperature is more restrictive than CTS.  

The proposed format is consistent with the format used in other LCOs that specify 

different levels of system Operability in different Modes of operation such as NUREG 
1430 for LCO 3.7.5, "Emergency Feedwater (EFW) System" and proposed ITS LCO 
3.6.5, "Reactor Building Spray and Cooling Systems.  

4 NUREG 3.4.10 and Bases - The Applicability Note has been relocated to the LCO in 
the ITS. This provides consistency since the note modifies the LCO requirements, not 
the Applicability. This change is considered to be administrative in nature.  

5 NUREG 3.4.11 and Bases - This LCO is not adopted for ANO-1. NUREG 3.4.12 is 
renumbered to ITS 3.4.11, and NUREG 3.4.16 is renumbered to ITS 3.4.12. The 
ANO response (dated December 21, 1990) to Generic Letter 90-06 indicates that the 

pressurizer electromatic (power operated) relief valve (ERV) is not depended upon for 
a safety related function in MODES 1, 2, or 3, nor in MODE 4 above the LTOP enable 
temperature. Therefore, it is not significant to risk and does not satisfy Criterion 4 of 
10 CFR 50.36 during these MODES. The ANO-1 CTS does include an exercise of the 
PORV (ERV) in Table 4.1-2, item 17 in order to demonstrate OPERABILITY for 
purposes of LTOP. Therefore, this Surveillance is reflected in the LTOP ITS as 
SR 3.4.11.5. This change is consistent with current license basis.  

6 NUREG 3.4.12 and Bases - The LTOP LCO requirements are provided in ITS 3.4.11 
and revised to be consistent with unit specific design, analysis, and licensing basis as 
reflected in CTS 3.1.2.9, 3.1.2.10, 3.1.2.11, and Table 4.1-2, item 17. The ACTIONS 
and Surveillance Requirements are similarly revised to reflect the LCOs and the LTOP 
analysis. The Applicability Note concerning CFT pressurization has been relocated to 
the LCO for consistency with other Notes retained from the CTS.  

a. Makeup Pumps 

NUREG 3.4.12 includes requirements to limit the makeup pumps to a maximum of one 

capable of injecting into the RCS. No such explicit requirements are included in the 
CTS. The ANO LTOP analysis assumes that flow from one HPI/makeup pump is 
introduced through the failed open makeup valve. However, assuming that a second
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ITS DISCUSSION OF DIFFERENCES 
HPI/makeup pump starts would be an additional failure, since the postulated failure of 

the makeup valve fully open is the assumed limiting single failure. Therefore, additional 

requirements limiting the availability of the HPI/makeup pumps is not required. It 

should be noted that during pump swaps, two BPI/makeup pumps would be inservice 

at the same time. This is acceptable due to the infrequent nature of this activity, the 

low probability of a makeup valve failure during this short period of time, and due to 

the attention of the operating crew during this evolution. NUREG 3.4.12 Condition A 

and NUREG SR 3.4.12.1 are also not incorporated for makeup pumps since the LCO 

requirements for makeup pumps were not incorporated. This change is consistent with 
current license basis.  

b. High Pressure Injection 

NUREG 3.4.12 includes requirements for HPI to be de-activated. This requirement is 

included in ITS LCO 3.4.11 along with the previously approved CTS allowances to be 

capable of injecting under administrative controls for specific purposes, i.e., ITS 

LCO 3.4.11 Notes 1, 2, 3, and 4. NUREG 3.4.12 Condition B is incorporated in 

ITS 3.4.11 Condition E, and NUREG SR 3.4.12.2 is incorporated in ITS SR 3.4.11.2 

(also including the previously approved CTS allowances to be capable of injecting 

under administrative controls for specific purposes). This change is consistent with 
current license basis.  

c. Core Flood Tanks 

NUREG 3.4.12 includes requirements for the core flood tank(s) (CFTs) to be isolated 

when the CFT pressure is greater than or equal to the maximum RCS pressure for the 

existing RCS temperature allowed by the pressure and temperature limit curves. This 

requirement is included in ITS LCO 3.4.11 along with the previously approved CTS 

allowances to be capable of unisolated under administrative controls for ASME 

Section XI testing. NUREG 3.4.12 Conditions C and D are not incorporated in 
ITS 3.4.11. Rather, an unisolated pressurized CFT results in entry into ITS 3.4.11 

Condition E. Since no ACTION is presented in CTS, an immediate restoration type 

action is more consistent with the CTS application. Also, since restoration is expected 
to take less than the one hour provided by NUREG Condition C, the proposed Action 
is more restrictive than NUREG 3.4.12 Conditions C and D. NUREG SR 3.4.12.3 is 

incorporated in ITS SR 3.4.11.3 (also including the previously approved CTS 

allowances to be capable of unisolated under administrative controls for ASME 

Section XI testing). This change is consistent with current license basis.  

d. Pressure Relief Capability 

NUREG 3.4.12 includes requirements for pressure relief capability by requiring either 

an OPERABLE PORV with a designated pressurizer level, or a depressurized RCS 
with a specified minimum vent size. These requirements are included in ITS 

LCO 3.4.11 items a and b. The CTS 3.1.2.11 requirement to prevent operation in a 

water solid condition is included as ITS LCO 3.4.11 item a in lieu of a specified 
pressurizer water level, and CTS Table 4.1-2, item 17 is also incorporated in ITS LCO 

3.4.11 item a. Details of what constitutes a water solid condition are provided in the
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ITS DISCUSSION OF DIFFERENCES 
Bases. This is consistent with the current license basis, as these requirements are 

i currently maintained in implementing procedures that are referenced from SAR Section 

12.5.2.1. This requirement to not operate the RCS in a water solid condition when the 

RCS pressure boundary is intact was incorporated in the CTS by Amendment 95, dated 

March 4, 1985. Placing specific pressurizer level criteria in the ITS LCO would 

decrease the flexibility ANO currently has to evaluate the unit conditions and establish 

suitable RCS pressure versus pressurizer level requirements based on the needs of the 

unit, while maintaining a 10 minute criteria for operator action. Since the values are 

contained in the ITS Bases, changes to these values would be evaluated in accordance 

with the requirements of 10 CFR 50.59.  

NUREG LCO 3.4.12 item b contains the requirement that the RCS be depressurized 
with a vent of a minimum specified size. ITS LCO 3.4.11 item b specifies that the RCS 

be depressurized and the RCS is open. This is consistent with the CTS 3.1.2.11 

requirements to prevent operation in a water solid condition "when the RCS pressure 

boundary is intact." Currently, openings that satisfy the minimum vent size assumed in 

the LTOP analysis are administratively controlled in the implementing procedures.  
Acceptable openings that satisfy the minimum vent size have been added to the Bases 

for ITS 3.4.11. Changes to the Bases are evaluated in accordance with the 
requirements of 10 CFR 50.59, as required by the Technical Specifications Bases 

Control Program. The terminology of "RCS open" and "RCS intact" have been used at 

ANO for many years, and the operations personnel are well acquainted with their 

usage. This change is consistent with the current license basis.  

NUREG 3.4.12 Conditions E and F are incorporated in ITS 3.4.11 Conditions A 
and B, and NUREG SR 3.4.12.4 is incorporated in ITS SR 3.4.11.1 (also including the 

previously approved CTS exceptions under administrative controls for specific 
purposes). NUREG 3.4.12 Conditions G and H are incorporated in ITS 3.4.11 

Conditions C and D. However, NUJREG Required Action H.2 is not incorporated in 

ITS Condition D because ANO-1 is not equipped with a low low makeup tank level 

interlock to the BWST suction valves. Therefore, the BWST is not automatically 
aligned if the makeup tank level is low. NUREG SR 3.4.12.5 and SR 3.4.12.6 are 
incorporated in ITS SR 3.4.11.4.  

NUREG SR 3.4.12.7 and SR 3.4.12.8 are revised to reflect the CTS Table 4.1-2, 
item 17 testing requirements as ITS SR 3.4.11.5. CTS Table 4.1-2 requires a test of 
the ERV (PORV) at the end of each refueling. This is revised to require a Channel 
Calibration of the ERV each 18 months. This is consistent with the interpretation of 

the current license basis. A separate Channel Functional Test is not required to be 
performed by the CTS. Since the CTS Table 4.1-2 testing frequency is 18 months, and 
since the Channel Calibration encompasses the Channel Functional Test, per the 

definitions of these two tests, deletion of the NUREG Channel Functional Test is 
acceptable. The ANO testing of the ERV was most recently reviewed in conjunction 
with our Generic Letter 90-06 responses dated December 21, 1990 (1CAN129013), 
and February 5, 1993 (1CAN029301).  

Finally, NUREG 3.4.12 Condition I is reflected in ITS 3.4.11 Condition E. Again, 
since no ACTION is presented in CTS for these conditions, an immediate restoration
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ITS DISCUSSION OF DIFFERENCES 
type action is more consistent with the CTS application. Also, since restoration is 

expected to take less than the 12 hours provided by NUREG Condition I, the proposed 

Action is more restrictive than NUREG 3.4.12 Condition I. This change is consistent 

with current license basis and current practice.  

NUREG 3.4.12 includes an LTOP enable temperature in the Applicability statement 

which is incorporated in ITS 3.4.11 Applicability beginning at the LTOP enable 

temperature of 2620 F in MODE 4. Statement clarifying the ANO treatment of the 

instrument uncertainties associated with this parameter have been inserted. The CTS 

requirements were determined to be sufficient LTOP requirements, as indicated in the 

ANO response (dated December 21, 1990) to Generic Letter 90-06, and are proposed 
to be retained as modified to include appropriate Actions and SRs. This change is 

consistent with current license basis.  

Bases changes are included as necessary to reflect the unit specific LTOP evaluations 
and the aforementioned changes.  

7 NUREG 3.4.16 Bases - The Applicable Safety Analyses and References sections are 
revised to incorporate a thyroid dose conversion factor reference to the defined term 
DOSE EQUIVALENT 1-131 in Section 1.1, Definitions and to provide unit specific 

2 dose analysis information.  

NUREG SR 3.4.16.1 Bases have been revised to incorporate details on performing the 
gross specific activity analysis consistent with information contained in CTS Table 
4.1-3, Note 1. This change is consistent with the current license basis.  

Information from CTS Table 4.1-3, Note 2 providing details on the determination of E

bar have been incorporated in the Bases for SR 3.4.12-3. In addition, two references 
have been added to the Bases Reference section. This change is consistent with the 
current license basis.  

8 NUREG 3.4.9 and Bases - The required pressurizer heaters are permanently connected 
to a bus powered by an emergency (ES) power source. Therefore, as indicated in the 
Bases for NUREG SR 3.4.9.3, there is no need to periodically verify the capability of 
these heaters to be powered from an emergency power supply. Further, with such a 
design, the power supply and distribution system is considered to be a support system 
for the required pressurizer heaters. However, since ANO-1 has both ES powered and 
non-ES powered heaters, the ITS is revised to retain the ES bus power requirement for 
clarity. SR 3.4.9.2 is also revised to reflect this permanent connection. Finally, the 
documentation related to this design was provided in response to NUREG-0578 (prior 

to NUREG-0737). This change is consistent with current license basis.  

9 NUREG 3.4.10 Bases - This change provides unit specific revisions to discussions of 
design, analysis, reference documents, or operational parameters or procedures. These 
changes are consistent with current license basis.
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ITS DISCUSSION OF DIFFERENCES 
B 3.4.10 BACKGROUND - An additional plant specific method for pressurizer safety 

valve discharge flow monitoring is identified.  
B 3.4.10 ASA - Unit specific analysis information is incorporated.  

10 NUREG 3.4.9 Bases - This change provides unit specific revisions to discussions of 

design, analysis, reference documents, or operational parameters or procedures. These 

changes are consistent with current license basis.  
B 3.4.9 BACKGROUND - An additional plant specific method for maintaining 
"subcooled conditions" is identified.  
B 3.4.9 ASA - The description of the applicable safety analysis is revised to reflect the 

unit specific analysis. The Bases for CTS 3.1.3 indicate the applicable safety analysis 

for pressurizer water level are rod withdrawal and startup events.  
B 3.4.9 SR 3.4.9.1 - The statement regarding use of "indicated level" is replaced with a 

unit specific statement regarding instrument error.  

11 NUREG 3.4.13 and Bases - SR 3.4.13.1 is revised to remove the Frequency column 

Note and to modify the Surveillance column Note in accordance with TSTF-1 16, 
Rev. 2. A unit specific clarification of the conditions required for the performance of 

this SR has been incorporated by stipulating that the SR is only required to the 

performed following the establishment of steady state operation at near operating 
pressure. Without this latter condition, the inventory balance results are not reliable.  

The changes in the Notes are consistent with Generic Traveler TSTF- 116, Rev. 2.  

12 The NUREG 3.4.14 Bases are revised to reflect unit specific requirements imposed by 
NRC Order for Modification of License Concerning Primary Coolant System Pressure 
Isolation Valves, issued April 20, 1981. Further, changes were made to reflect unit 
specific design and operational features. These changes are consistent with current 
license basis.  

13 NUREG 3.4.14 and Bases - The requirements of CTS 3.1.6.9 are retained. If RCS 
pressure isolation valve (PIV) leakage exceeds the allowed limits, the high pressure 
portion of the affected subsystem must be isolated from the low pressure portion by 

Ssclosing at least two valves in the high pressure portion of the piping. These 
requirements were incorporated in the current operating license by an Order For 

Modification dated April 20, 1981. The Technical Specifications incorporated as a 
result of this Order included surveillance testing requirements to perform leakage tests 

on the RCS PIVs per Table 3.1.6.9. CTS Table 3.1.6.9 contains requirements for leak 
testing only the check valves contained in high pressure system/low pressure system 
interface. CTS does not contain a requirement to perform a leak test on the MOVs 
also contained in these lines. ITS SR 3.4.14.1 requires leak testing of the PIV check 

valves only, consistent with the CTS. Since the only valves that are required to be leak 
tested are the check valves, incorporation of the Action A Note would require leak 
testing of the MOVs, since they are also used to isolate the interface lines. Since only 
check valves are addressed in ITS SR 3.4.14.1, the NUREG Action A Note is not 
adopted. This is acceptable because the only check valves that could be used to isolate 
the lines are leak tested per ITS SR 3.4.14.1, and the CTS, as implemented per the 
NRC's Order do not require leak testing of the MOVs. This change is consistent with 
the current license basis.

ANO-1 3.4B DODs Page 6 of 10 3/19/2001



ITS DISCUSSION OF DIFFERENCES

Also included from the CTS is the more restrictive requirements to isolate with both 

valves (the MOV and the remaining OPERABLE check valve) within 4 hours. When 

using the MOV for isolation, deactivation makes the low pressure injection subsystem 

of the ECCS inoperable since the MOV must automatically open to provide the LPI 

ECCS function. Therefore, no additional actions to "restore" are necessary since the 

ECCS Specification will effectively limit continued operation. This change is consistent 
with the current license basis.  

Also, the Conditions are re-ordered to provide a default shutdown Required Action if 

the DHR System autoclosure interlock is inoperable and the Required Action to 
"isolate" can not be met within 4 hours. This change is considered an editorial 

enhancement in the usage of the ITS.  

14 NUREG 3.4.14 and Bases - SR 3.4.14.1 is revised to provide only a 5 gpm limit since 

the valves are large enough so the 0.5 gpm per nominal inch of valve size would exceed 

the 5 gpm limit. The Surveillance is also revised to refer to a differential test pressure 

consistent with the CTS method for performing this leakage testing. Note 3 and the 
last Frequency are omitted since this plant was licensed prior to 1980 (see Bases for 
SR 3.4.14.1 which identifies this criterion). Finally, the allowance for indirect 

measurement provided in CTS Table 3.1.6.9 footnote (c) is retained in the Bases as an 

acceptable method for performance of the SR. Other Bases discussions were also 

revised to reflect these changes. This change is consistent with current license basis.  

15 NUREG 3.4.14 and Bases- SR 3.4.14.2 and SR 3.4.14.3 are revised to omit the Notes 
since the ITS 3.4.11 LTOP requirements do not require disabling the DHR autoclosure 
interlocks. This change is consistent with current license basis.  

16 NUREG 3.4.14 and Bases - Two additional SRs are provided to periodically test the 

portion of the DHR autoclosure interlock associated with closed Core Flood Tank 
isolation valves. This function either closes, if open, or prevents opening, if closed, of 
the DHR System suction MOVs if the CFT isolation valves are not fully closed. This 
retains CTS Table 4.1-1, item 30, and Table 4.1-2, item 11 requirements. This change 
is consistent with current license basis.  

17 NUREG 3.4.15 and Bases - Required Actions A. 1 and B. 1.2 are revised to include a 
Note indicating that SR 3.4.13.1, an RCS water inventory balance, is not required to be 
performed until 12 hours after establishing steady state operating conditions. This 

Note recognizes the fact that performance of SR 3.4.13.1 during non-steady state 
operation results in the generation of calculational data that is not reliable. This change 
is consistent with TSTF-1 16, Rev. 2. In addition, the ITS is revised to retain the at or 
near operating pressure requirement since calculations performed during other 
conditions have historically proven unreliable. Steady state operation at or near 
operating pressure is required to perform a proper inventory balance.  

18 NUREG 3.4.10 Bases - Incorporated TSTF-057.
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19 NUJREG 3.4.16 and Bases - The CTS 3.1.4 requirements for RCS specific activity are 

retained. Editorially, the specific activity limits are listed in the LCO. The ACTIONS 
are revised to retain the single requirement to restore within 24 hours with no 

dependence on the Figure related to iodine spiking. These ACTIONS are consistent 
with CTS and with the CTS Bases which does not consider iodine spiking. The 

retention of the CTS requirements also combines NUREG Conditions B and C since 

these Required Actions are the same after including TSTF-028 which omits Required 
Action C. 1. Also, the second entry condition of NUREG Condition B is unnecessary 
because: 1) it is the same as the first entry condition, i.e., if specific activity is too high 

Condition A is entered and Required Action A. 1 is completed; and 2) the referenced 

figure does not exist due to the LCO modification. This change is consistent with 

current license basis.  

[.-B4 20 Not used.  

21 NUREG 3.4.9 and Bases - Maximum and minimum pressurizer water level limits are 
specified by CTS 3.1.3.4. These unit specific multiple pressurizer water level limits 

(maximum and minimum) are required by ITS LCO 3.4.9 and identified in ITS 
SR 3.4.9.1. This change is consistent with the current license basis.  

In addition, the MODE 4 LTOP temperature Applicability is revised from "_ 262 F" 
to "> 262 F" and a discussion of the ANO treatment of the associated instrument 
uncertainties has been inserted to be consistent with other similar Applicabilities, e.g., 
NUREG 3.4.10 and 3.4.11, and to eliminate the overlap with NUREG 3.4.9 Required 
Action B.2 (which includes the "= 262 F").  

N-3 22 Not used.  

23 NUREG 3.4.15 Bases - The Bases for RCS Leakage Detection Instrumentation are 
revised to reflect unit specific design, capabilities, and licensing basis. This change is 
consistent with current license basis.  

24 NUREG 3.4.14 and Bases - The actual setpoints for high RCS pressure which prevent 
valve opening are not included in NUREG SR 3.4.14.2 for the DHR System 
autoclosure interlocks. The CTS administrative controls for these interlock function 
setpoints have been adequate to assure OPERABILITY of the system and are 
proposed to continue as such. This change is consistent with current license basis.  

NUREG SR 3.4.1.2 and SR 3.4.1.3 Bases - Discussion of the design of the interlocks 
has been revised to reflect the ANO design as stated in the ANO SAR, Section 9.5.2.7.  
Additional information has been added to discuss the treatment of instrument 

uncertainty. These changes are consistent with the current license basis.  

25 Not used 

26 NUREG 3.4.13 Bases - Incorporates TSTF-054, Rev. 1.
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27 NUREG 3.4.13 and Bases - Incorporates TSTF-061.  

28 NUREG 3.4.15 and Bases - Incorporates TSTF-060.  

29 NUREG 3.4.16 and Bases - The second Frequency of NUREG SR 3.4.16.2 is not 

adopted. This Frequency is not required by CTS. Administratively controls for 

verification of reactor coolant specific activity during power maneuvering have been 

adequate to date and are retained. This change is consistent with current license basis.  

30 NUREG 3.4.15 and Bases - The references to "containment" are revised to "reactor 
building" consistent with ANO- 1 terminology in the license basis documents.  
References to "containment" in the NUREG- 1430 text are changed to "reactor 

building," "the reactor building," or the abbreviation "RB" as appropriate for the ITS 

context. However, marking up the NUREG pages to show these changes introduces 
significant clutter to the page with little value for the purpose of the markup.  

Therefore, only one reference to this DOD item will be placed on each page of the 
NUREG/ITS markup for this section at the first occurrence with subsequent changes 

on that page not marked or annotated with this DOD number to conserve margin space 

31 NUREG 3.4.13 Bases - This change provides unit specific revisions to discussions of 

design, analysis, reference documents, or operational parameters or procedures. This 
change is consistent with current license basis.  

32 NUREG Bases - ANO-1 was designed and licensed to the AEC's General Design 

Criteria (GDC) which was published in the Federal Register on July 11, 1967 
[32FR10213]. Appendix A to 10 CFR 50 effective in 1971 [36FR3256] and 

subsequently amended, is somewhat different from the proposed 1967 criteria. SAR 
Section 1.4 includes an evaluation of ANO with respect to the 1967 criteria. The 
NUREG statement concerning the GDC criteria is modified in the ITS to reference the 
current licensing basis description in the SAR. This change is consistent with current 
license basis.  

33 NURGE-1430 SR 3.4.14.1 Note 2 is deleted. It provides a performance exception 
during times when DHR is in service. In accordance with the LCO Note (see DOD-20) 
the valves are not required to meet the LCO (and therefore the SRs) when operating in 

the DHR mode in MODE 4. For ANO, this LCO exception encompasses the intended 
allowance of this SR Note. As such the Note serves no purpose and can be removed.  

34 Not used

ANO-1 3.4B DODs Page 9 of 10 3/19/2001



ITS DISCUSSION OF DIFFERENCES

35 NUREG Bases - The Criterion statement at the conclusion of the Applicable Safety 
Analysis section was modified at each occurrence to refer to 10 CFR 50.36 instead of 

the NRC Policy Statement. This is an editorial change associated with the 
implementation of the 10 CFR 50.36 rule changes after NUJREG-1430, Revision 1 was 
issued.  

For ITS LCOs 3.4.9, 3.4.10, 3.4.13, 3.4.14, and 3.4.15, the 10 CFR 50.36 Criterion 
satisfied by the respective ITS LCOs was modified to preserve consistency with the 
ANO-1 license basis. Specifically, the MODE dependency of the safety analyses was 
represented in establishing which criterion is met as a function of the operating MODE.  
For lower MODE LCOs, Criterion 4 of 10 CFR 50.36 was cited as the basis for 
inclusion of these LCOs. This change is consistent with current license basis and 
10 CFR 50.36.  

A 36. Incorporated Generic Change TSTF-352, Rev. 1.
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Pressurizer 
3.4.9 

'cTI-
3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.9 Pressurizer

The pressurizer shall be OPERABLE with: 

a. Pressurizer water level OT9.OlAii

b. A

-- --------------------------- NOTE ..........  
OPERABILITY requirements on pressurizer heaters do not apply 
in MODE 4.

APPLICABILITY: MODES 1, 2, and 
MODE 4 with RCS
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ACTIONS
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level not within within limitir)2 
limit.0

B. Required Action and 
associated Completion 
Time of Condition A 
not met.

B.1 Be in MODE 3.

AND 
B.2 Be in MODE 4 with RCS 

texperature 
50F.

6 hours 

thours

(continued)

Rev 1, 04/07/95
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Pressurizer 
3.4.9

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. Capacity of FSbU4P&etA C.1 Restore pressurizer 72 hours 
pressurizer neaieUs heater 
ITpabOle/f d in 

7 by me een 

than limit.  

D. Required Action and 0.1 Be in MODE 3. 6 hours 
associated Completion 
Time of Condition C AND 
not met.  

D.2 Be in MODE 4. 12 hours

SR 3.4.9.1 Verify pressurizer 
- K •-iZ9]nche

3, 1, 1.~

AJ A

Rev 1, 04/07/95

2>1 4,d :!ý 3ý209i-aýess
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Pressurizer Safety Valves 3.4.10

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.10 Pressurizer Safety Valves
7 .Z. Z

LCO 3.4.10 Two ressurizer safety valves shall be OPERABLE • 5 A 

S APPLICABILITY: MODES 1, 2, and 3, to r3. A 

--------------------------- NOE-------NT ---------------------- 31! , 

limits for entry into MODES 3 an for the purpose of 

setting the pressurizer safety valves under ambient (hot) AJ 
t oo•,o• •/ )conditions. This exception is allowed forfHý-nours J 

/ML40CbO following entry into MODE 3 provided a preliminary cold

CONDITION 

A. One pressurizer safety 
valveinoperabe~j

B. Required Action and 
associated Completion 
Time not met 

OR 

"o pres suizerafet 
vaýlvpes i noerab 6 g 

t4M'Cý o

A. 1

REQUIRED ACTIONREQUIRED ACTION 

Restore valve to 
OPERABLE status.

?, v k~ v,_ &Av 6..  

> 747 F,,

COMPLETION TIME 

15 minutes
3,

3.1.1.3.11

4 MA3

3.4-18 Rev 1, 04/07/95
BWOG STS
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<INSERT 3.4-18A>

3. Not applicable in MODE 3, and in MODE 4 with RCS temperature > 2620 F 
during hydrostatic tests in accordance with ASME Boiler and Pressure 
Vessel Code, Section Ill.  

4. The provisions of LCO 3.0.3 are not applicable in MODE 3, and in MODE 4 
with RCS temperature > 2620F.

INSERT 3/19/2001ANO-1



Pressurizer Safety Valves 
3.4.10

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.10.1 Verify eachypressurizer safety valve is In accordance 
OPERABLE in accordance with the Inservice with the 
Testing Program. Following testing, lift Inservice 
settings shall be within ± 1%. Testing Program

CT5

Rev 1, 04/07/95

N) 

C,
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Pressurizer PORV

SURVEILLANCE REQU IREMENTS 

SU ILLANCE FRE' NCY 

SR 3.4.11.1 --- ------------- NOTE 
t required to be performed with block 

valve closed in accordance with the 
Required Actions of this LCO.  ------------------------ 

------

Perform one complete cycle of e block 92 days 
valve.  

R 3.4.11.3 Veri PORV and block valve are capable 18 months 
of •being powered from an emergency powr, j ource. _

Rev 1, 04/07/95
BWOG STS

K?-
77-
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T15 

Cý• 

LTOP Systfl, 

3.4 RýCTOR COOLANT SYSTEM (RCS) 

3.4. ?'Low Temperature Overpressure Protection (LTOP) System 

LCO 3.4.1 An LTOP System shall be OPERABLE with I 
-h i g into• R .high pressure 3*j2.0 

injection (HPI) deactivated, he core flood tanks (CFTs) deactivated, th u tans (C~s 

isolated and: ; Cn i wft U/nit 

a. Pressurizer level < i e an an OPERABLE o3 •.  
W va ye with a lift setpoint O N/A 

b. The RCS depressurized and an ent •.-I.75 aZr I 

APPLICABILITY: MODE 4 when any RCS cold leg temperature is F 3310 
MODE 5, i/ 

MODE 6 when the reactor vessel head is on.  

---- ........ --------.... .. . -NOTE----- - -------------

CFT isola 'on is only re ired when CFT pr ssure is grea r than or qual to the mK.imun RCS pressur for the exis nngg 

RCS t perature allo d by the pressur and temperat e 
lim curves provi d in the PTLR.  

... •e 3.4-22 Rev 1, 04/07/95
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<INSERT 3.4-22A> 

CTS 

----- NOTES

1. HPI deactivation and CFT isolation not applicable 3.1.2.10 
during ASME Section Xl testing. 3.1.2.9 

2. HPI deactivation not applicable during fill and vent of 3.1.2.10 
the RCS.  

3. HPI deactivation not applicable during emergency 3.1.2.10 
RCS makeup.  

4. HPI deactivation not applicable during valve 3.1.2.10 
maintenance.  

5. CFT isolation is only required when CFT pressure is 3.1.2.9 
greater than or equal to the maximum RCS pressure 
for the existing RCS temperature allowed by the 
pressure and temperature curves provided in 
LCO 3.4.3, "RCS Pressure and Temperature (P/T) Limits." 

<INSERT 3.4-22B> 

--- NOTES- - -1. Pressurizer level not applicable as allowed by Emergency 3.1.2.11 

Operating Procedures.  

2. Pressurizer level not applicable during system hydrotest. 3.1.2.11

3/19/2001INSERTANO-1
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<INSERT 3.4-23A>

CTS

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION 
TIME 

A. Pressurizer level not within A.1 Restore pressurizer level 1 hour 
required limits, to within required limits.  

B. Required Action and B.1 Close and maintain 12 hours 
associated Completion closed the makeup 
Time of Condition A not control valve and its 
met. associated isolation 

valve.  

AND 
12 hours 

B.2 Stop RCS heatup.  

C. Required Electromatic C.1 Restore required ERV to 1 hour 
Relief Valve (ERV) OPERABLE status.  
inoperable.  

D. Required Action and D.1 Reduce makeuptank 12 hours 
associated Completion level to < 73 inches.  
Time of Condition C not 
met.  

E. LCO requirements not met E.1 Initiate action to restore Immediately 
for any reason other than compliance with LCO 
Condition A through requirements.  
Condition D.

NA 

NA 

NA 

NA 

NA

3/19/2001ANO-1 INSERT
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LTOP Syst em 3.4.(

QUIRED ACTION COPETO 

estore LTOP System o/urf 

le ssurize RCS and 12 hours 
istablish RCS vent of 

[0.75] square inch.  

FR NCY 

one] makeup pump 12 hours 
into the RCS! 

vate~d.12 hours 

solated. A/Ir 

(continued) 

3.4-25 -Rev 1, 04/07/95
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<INSERT 3.4-25A> 

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 3.4.11.1

SR 3.4.11.2

Verify pressurizer level does not represent a 
water solid condition.

Verify HPI is deactivated.

CTS

FREQUENCY

30 minutes 
during RCS 
heatup and 
cooldown 

AND 

12 hours

12 hours

SR 3.4.11.3 Verify each pressurized CFT is isolated. 12 hours 

SR 3.4.11.4 -- NOTE 
Verification of locked, sealed, or otherwise 
secured open vent path(s) only required to be 
performed every 31 days.  

Verify OPERABLE pressure relief capability. 12 hours

13.4&11 SR 3.4.11.5 Perform CHANNEL CALIBRATION of ERV 
opening circuitry.

18 months

NA

NA 

NA 

NA 

T4.1-2, #17

3/19/2001ANO-1

I
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RCS Operational LEAKAGE 
3.4.13

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.13 RCS Operational LEAKAGE -

RCS operational LEAKAGE shall be limited to:

a. No pressure boundary LEAKAGE; 

b. I gpm unidentified LEAKAGE;

10 gpm identified LEAKAGE;•

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION I REQUIRED ACTION j COMPLETION TIME

A. RCS LEAKAGE not within 
imi ts -rea.ons 

lan •A ss

a

Required Action and 
associated Completion 
Time of Condition 
not met. 

OR

Pressure boundary 
LEAKAGE exists.

A.1 Reduce LEAKAGE to 
within limits.

Be in MODE 3.  

Be in MODE 5.

4 hours 3,1.- .3. b

6 hours 

36 hours

2, L�e. 2.  
� 4,3.�. (6

,1.( .
/8 i r' s 

Rev 1, 04/07/95

LCO 3.4.13

CTS

3.1 �

A)A

/
11cs cr 11 c, e L = EEAA 44 A 

0 W !ýL 

LEA I( -A&C ktot +0 W 11-1k!ý 

8"e4k,,, r, I i ,'% A- s 
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RCS Operational LEAKAGE 3.4.13

SR 3.4.13.2 Verify steam generator tube integrity is 
accordance with the Steam Generator Tube 
Surveillance Program.

Urs-

In accordance with the Steam 
Generator Tube 
Surveillance 
Program

3.4-29 Rev 1, 04/07/95
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RCS PIV Leakage 
3.4.14

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.14 RCS Pressure Isolation Valve (PIV) Leakage

Leakage from each RCS PIV shall be within limits.  

MODES 1, 2, and 3, 
MODE 4, except valves in the decay heat removal (DHR) flow 

path when in, or during the transition to or from, the 
DHR mode of operation.

ACTIONS 

-------------NOTES 

1. Separate Condition entry is allowed for each flow path.  

2. Enter applicable Conditions and Required Actions for systems made 
inoperable by an inoperable PIV.  

--------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more flow paths 
with leakage from one 
or more RCS PIVs not 
within limit.

-_• _ NOTE'_ . .• -, 

Ehvye used to sitisfy 
equi d Actfon A.X anc, 

Req red Aetion /V.2 must have 
b n er)ied to'mett 

R 3.4, 44.1 ard be bn the RC 
press*2re bouidary/i[or the 
hioi'pressvre pq tion of the 
sstem] . /

(continued)

Rev 1, 04/07/95BWOG STS

LCO 3.4.14 

APPLICABILITY:

711 2,S1-I -

__ __ _ __ _I_ _ I__ _ _ _ __ _ _ _
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RCS PIV Leakage 3.4.14

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued)

Required Action and 
associated Completion 
Time for Condition A 
not met.

Decay Heat Removal 
(DHR) System 
autoclosure interlock 
function inoperable.

A.1 Isolate the high 
pressure portion of 
the affected system 
from the low pressure 
portion b ukeof one 
closed %iY 
deactivateD
automati check 
valve. V" 

AP. A~ 3LEA,?L 

A.2 Isolate the 
high pressure porX"ion 
of the affected/ 
syst±em from t,1e 
Ipw pressurr portion 

,y use of/A second 
/closed manual,/ 

/ deactivated 
"autoalatic, or check 
va e. / 

or 

A. Restore RCS PIV 
wit /Wn limits.. .

3.

Be in MODE 5.

t

Isolate the affected 
penetration by use of 
one closed manual or 
deactivated automatic 
valve.

AND 

S2

rV1

4 hours
3.1,,9 4,J c -

72;Vhours 
72 hours / / 

/3 

72hours

6 hours 

36 hours

3,), 4, q 
4- n•/ ,., IJ7 

3•3

.3/e S-
4 hours I.

Rev 1, 04/07/95
BWOG STS
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RCS PIV Leakage 
3.4.14

C:TS

Rev 1, 04/07/95BWOG STS 3.4-32



RCS PIV Leakage 3.4.14

SURVEILLANCE

SR 3.4.14.2

Verify DHR System autoclosure interlock 
prevents the valves from being opened 
with a jor actual RCS pressure 
sgi gna l (p

3.4.14.3------------ -------- -----
6No eq-ir- to- metý when i~( DHR Syst 

oclosure i DX•rlock is d' abled in 
accordance I Pth LCo ...

Verify DHR System autoclosure 
interlock causes the valves to close 
automatically with a Sor actual 
RCS pressure signal >_6,[]p _s.___

K)/JSrA' 3.9-3.�A >

Rev 1, 04/07/9
BWOG STS 3.4-33
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<INSERT 3.4-33A>

SR 3.4.14.4 Verify DHR System autoclosure interlock 18 months 
prevents the valves from being opened with a 
simulated or actual Core Flood Tank isolation 
valve "not closed" signal.  

SR 3.4.14.5 Verify DHR System autoclosure interlock 18 months 
causes the valves to close automatically with a 
simulated or actual Core Flood Tank isolation 
valve "not closed" signal.

ANO-1 ITS

CTS 

NA 

T4.1-1, #30 

T4.1-2, #11 

NA 

T4.1-1, #30 

T4.1-2, #11

INSERT 2/28/2001



RCS Leakage Detection Instrumentation 3.4.15

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.15 RCS Leakage Detection Instrumentation -

LCO 3.4.15 

APPLICABILITY:

The following RCS leakage detection instrumentation shall be 
OPERABLE:e 

a. One ýsumP monitor; and 

b. One m mosphere radioactivity monitor 
(gaseous or particulate).  

MODES 1, 2, 3, and 4.

Rev 1, 04/07/95
BWOG STS

CTS

3. .1,.?"

Z 1,0,
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<INSERT 3.4-34A>

--- NOTE 
Not required until 12 hours after 
establishment of steady state 
operation at or near operating 
pressure.

ANO-1 ITS INSERT 2/28/2001



RCS Leakage Detection Instrumentation 
3.4.15

ACTIONS

CONDITION I REQUIRED ACTION COMPLETION TIME

B. (continued) 

,/INSEv 3A-3T

B.1.2 Perform SR 3.4.13.1.

B.2 Restore required 

atmosper 
radioactivity monitor 
to OPERABLE status.

Once per 
24 hours 

30 days

C. Required Action and C.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

C.2 Be in MODE S. 36 hours 

D. Both required monitors D.1 Enter LCO 3.0.3. Immediately 
inoperable.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.15.1 Perform CHANNEL CHECK of required 12 hours 
= n atmosphere radioactivity 

SR 3.4.15.2 Perform C NEL FUNCTIONAL TEST of required 92 days 
Stmosphere radioactivity

3Z).t .a7

T IA 

4.2 I

(continued)

Rev 1, 04/07/95BWOG STS 3.4-35



<INSERT 3.4-35A>

---- NOTE
Not required until 12 hours after 
establishment of steady state 
operation at or near operating 
pressure.

ANO-1 ITS INSERT 2/28/2001



RCS Leakage Detection Instrumentation 
3.4.15

SURVEILLANCE REQUIREMENTS (continued) _ T 

SURVEILLANCE FREQUENCY 

SR 3.4.15.p Perform CHANNEL CALIBRATION of required P183p,,onths Tcdale q11-1 
SR .Perform CmHAN I BtIored.1 t7 

SR 3.4.15.•/ PefrlH EL C ýALIBRATION of required [Mymonths -7•Jblg 4.1-( 

ma nw atmosphere radioactivity > 
monitor. 2.1,c,

Rev 1, 04/07/95BWOG STS 3.4-36



RCS Specific Activi, 
3.4.j

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4. WRCS Specific Activity CT-5

APPLICABILITY:

T scific activity of the reactor coolant shallQ 

ý5OS 6&141VALiFA)T 7Z-1313 AV 

MODES 1 and 2, MODE 3 with RCS average temperature (T,,,) 2: 500"F.

3. IA.q.$-,

nj ij.i.2 
Naft 7

(continued)

Rev 1, 04/07/95BWOG STS 3.4-37



RCS Specific Activit 
3.4. k

C. Gros pecific 
a vity of the 
aaoolant not within 

limit. /

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR3.WI

SR 3.4W•.2

Verify reactr coolant gross specific 
activity S E/ pC i/gm.

-NOTE ------------------
Only required to be performed in MODE 1.  

Verify reactor coolant DOSE EQUIVALENT 1-131 
specific activity gCA i/gm.

7 days

14 days"l I-,I-,I, 

B etwee2 n 

TH k/L POWEg 

15% RP 

ithithi 
I o period

(continued)

Rev 1, 04/07/95

[-0 
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p
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RCS Specific Activit• 
3.4.  

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 

SR 3.4.f.3 --------------- NOTE----- --------
Not required to be performed until 31 days 
after a minimum of 2 EFPD and 20 days of 
MODE 1 operation have elapsed since the 
reactor was last subcritical for Ž 48 hours.  

Determine "8 
184 days

Rev 1, 04/07/95

Cr3 

A14
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Pressurizer 
B 3.4.9

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.9 Pressurizer 

BASES

BACKGROUND The pressurizer provides a point in the RCS where liquid and 
vapor are maintained in equilibrium under saturated 
conditions for pressure control purposes to prevent bulk 
boiling in the remainder of the RCS. Key functions include 
maintaining required primary system pressure during steady 
state operation and limiting the pressure changes caused by 
reactor coolant thermal expansion and contraction during 
normal load transients.

The pressure control components addressed by this LCO 
include the pressurizer water level, the required heaters, 
and their controls•. emjf jenXwepoweyI supp -es.• 
Pressurizer safnty vas nd•4•'ress -Fizer ower/opera, ýd2 

• i -ayaefPO are addressed by LCO 3.4.10, 
*Pressurizer Safety Valve. japr-LCO 3 *.4/11 , res urizur 

wi e ee..IORVA, " reo C

The maximum water level limit has been established to ensure 
that a liquid to vapor interface exists to permit RCS 
pressure controldj Lring normal operation and proper pressure 
response for nti, 3ie n -ýI--ssent The water 
level limit thus serves two purposes: 

K11111fr~9essure control durnn normal operation n ai 
pupcoo eqreactorScooja•tn de S'- op d th is 
Ve _A'ferredrate far'heat 1ans ; and

The maximum water level limit~permits pressure control 
equipment to function as designed. The limit preserves the 

A.e,+A steam space during normal operation, ajpboth sprays and 
heaters can operate to maintain the design operating /• .•-"pressure. The level limit alopee•fillina the 
pressurizer (water sol id"(iati=ptf sa/a 

000/r C lJ~ilJs!MLfiý, thus ensuring thtpressure rle eie 

(f or code safety valves) can control pressure by steam 

1 (continued)

Rev 1, 04/07/95
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Pressurizer B 3.4.9

BASES 

BACKGROUND relief rather than water re ief. If the level limits were 

(continued) exceeded prior to -that creates a large 

pressurizer insurge volume leading to water relief, the 

Swa 'r 1ee maximum RCS pressure might exceed the design Safety Limit 

-__ (SL) of 2750 psig or damage may occur to theARV~or 

S e - ,�~ ....e pressurizer code safety valves.  

v e•s -oue r, in"• -The pressurizer heaters are used to maintain a pressure in 

&Q:ec-:¶c.Ž~5'W~ \the RCS so reactor coolant in the loops is subcooled and 
thus in the preferred state for heat transport to the steam 

generators (SGs). This function must be maintained with a 

loss of offsite power. Consequently, the emphi• of this 
LCO is to ensure that the 3 iz acutD 

cia heaters are adequate to maintain pressure for RCS 

Sloop subcooling with an extended loss of offsite power.  

A minimum required available capacity of -i26y$kW ensures 

cM'r\-o\ ? that the RCS pressure can be maintained. Unless adequate 

SL; LAe £heater capacity is available, reactor coolant subcooling 

cma al 1 1 e Inability to control the 
system pressure and maintain subcooling under conditions of 

p• ( i oA£-Is natural circulation flow in the primary system could lead to 

loss of single phase natural circulation and decreased 

capability to remove core decay heat.

APPLICABLE 
SAFETY ANALYSES

In MODES 1 and 2, the LCO requirement for a steam bubble is 

reflected implicitly in the accident analyses. No safety 

analyses are performed in lower MODES. All analyses 

performed from a critical reactor condition assume the 

existence of a steam bubble and saturated conditions in the 

pressurizer. In making this assumption, the analyses 

neglect the small fraction of noncondensible gases normally 
present.  

Safety analyses presented in the AR do not take credit for 

pressurizer heater operation; however, an implicit initial 

condition assumption of the safety analyses is that the RCS 

is operating at normal pressure.

e-Ai

Th maximum level limit isof prime in~vst for the oss of/ 
main •ewtrtOF)een onerva- ve safety malyses .--- l \

(ass tion fo• this Wee)v e n t ndicate tha/ it produc• the 

•lagfstincre se of press rizer level kaused by a oderate/ 

_ / _frquncy ev nt. jThus t~is event has/been selec d to 

VA 4A• _v .'.~ o " o, .o uxdn y- ir p 'continued)

eA t 

V®
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Pressurizer 
B 3.4.9 

BASES 

APPLICABLE ta syh e aeAsseuming 

SAFETY ANALYSES proper response by systems, the level limit 

(continued) y ensa rrel rough the pressurizer safety valves.  
Sinc e!evenTin f)Lu li, i a •lo-6

Spressurizer level I a 
-"instrument error.; 

Ev ations p formed 'or th design basis laige break ss 
•3 q-qiA coolant cident (LOCA , which assum a higher m mum /0 

---- evel tha assumed for e LOMFW even , have been de. The 
/ 51t4 ~ AJ,,Q-' .IySS V0'~'.•lhigher !essurizer le 1 assumed. the LOCA is e basis 

i I 5 for e'volume of r ctor coolan released to e 

1kreo'e 'j
1
1 4'I copanet h ontainment alysis perf ed sn 

esultin co ainment rewi ndeg-.'ts 

( )Ref. I. The intent is to E maintaini the e 
reactoEr coolant in a subcooled condition with natural 

circulation at hot, high pressure conditions for an 
extendedjtime period after a loss of offsite 

pow h ileloss of offsite power is an initial condition 

or coincident event assumed in many accident analyses, 

I' ,AOO c &2 maintaining hot, high pressure conditions over an extended 

time period is not evaluated as part of MSAR accident 

7 I~~3 ~ ~ ),analyses.R~,~ (~4.~ 

MUD~E abo,1,2-ý /he maximum pes war evl imtsatisfiese 
' Criterion 2 of c e A Athough the 

eaters are not speCdTiCal1y u~cw in Clent analysis, the 

, • ,'g-/~ei . a wa-er evel < i es ensures that a steam bubble

S•-- • st€ imtng •mum operating water level 
preserves the steam space for pressure control. The LCO has 
been established to ensure the capability to establish and 
me aintain pressure control for ste te operation and to 

minimize the consequences of potential overpressure ~.L-&LI3w transients. Requiring the presence of a steam bubble is Sralso 
consistent with analytical assumptions.  

(continued) 

)r-Rev 
1,a 04/07/9 

5 BcWOG4,0 S-rTS,10 bt~ Bs 3.Aýs 4 -C;rra\41 t -kcou ZCZS
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<INSERT B3.4-41A>

If the level limits were exceeded prior to an abnormality that creates a large 
pressurizer insurge volume leading to water relief, the maximum RCS pressure 
might exceed the design SL of 2750 psig or damage may occur to the ERV or 
pressurizer code safety valves.  

<INSERT B3.4-41B> 

prior to criticality and that the indication of the level is above the minimum 
detectable level.

ANO-1 ITS INSERT 2/28/2001



Pressurizer B 3.4.9

BASES

AdtJ cs f4Ss WF 

pr 94- Pe A,~ 'I-

FI 1-•li"T~e minimum heater 
cdfci requ I f to majntai thpW system near 

norma opera ng pre ure w.dn accou~ting for/eat los•es 

thr gh th pressuon. By mainaining te 

p ssure r the perat de margi tos 
g he exac des~g 

ubcool can b obtain d in theoos he 1xc es~ 
value [126] is dehived from the use of nine-- eat- .I .  

rae a 14 kW eac e amount needed o maina pressure 

is ependent on the insulation losses, which can vary due to 

tightness of fit and condition.

APPLICABILITY The need for pressure control is most pertinent when core 

heat can cause the greatest effect on RCS temperature, 

7I •--e eresulting in the greatest effect on pressurizer level and 

S -, -,'•o ~'/ e262 RCS pressure control. Thus Applicability has been 

t, ,o .u,.,,,.s designated for MODES 1 and 2. The Applicability is also 

ovided for MODE 3.and, for pressurizer water level, for 
C,, MODE 4 with RCSe erature- F. The purpose is to 
i,,•4,,,,,,,,+ \ prevent e r ro ýwa •ionT i-uring heatup and cooldown 

4, s_ waterRCS oper 
tp ' i/ al , to avoid rapid pressure rises caused by normal operational 

A V.- 
erturbations, such as reactor coolant pump startup. The 

C emperature o has been designated as the cutoff for 

-e mapeicaDity REIM LLU Low Temperature 
j+ &+inn ( - ITf provides a__ _-_

requiem r' ri ervetAV-row i y~he LCD 

oes not a 1 t MODE 5 with oops filled because 

3.4. applie The LCO does not apply to MODES 5 and 6 

wi partial loop operation.  

In MODES 1, 2, and 3, there is the need to maintain the 

availability of pressurizer heaters capable of being powered 

from an emergency power supply. In the event of a loss of 

offsite power, the initial conditions of these MODES give 

r e C A the greatest demand for maintaining the RCS in a hot 

pressurized condition with loop subcooling for an extended 

period. The Applicability is modified by a Note stating 

that the OPERABILITY requirements on pressurizer heaters do 

not apply in MODE 4. For MODE 4, 5, or 6, Qt:112= 

Tnto control pressure (by heaters) to ensure loop 

subcooling for heat transfer when the Decay Heat Removal 

(continued)
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Pressurizer B 3.4.9 

BASES

APPLICABILITY 
(continued)

ACTIONS

System is in service, and therefore the LCO is not 
applicable.  

A.1 

With pressurizer water level t the 

action must be taken to restore pressurizer operation o 

within the bounds assumed in the analysis. This is done b 

restoring the pressurizer water level to within thee Jiits.  

The 1 hour Cornletion Time is considered to be a reasnable 
time for 

8.1 and B.2

I
If the water level cannot be restored, reducing core power 
constrains heat input effects that drive pressurizer insurge 

that could result from an anticipated transient. By 

shutting down the reactor and reducing reactor coolant 

temperature to at least MODE 3, the potential thermal energy 

of the reactor coolant mass for mass and energy 

releases is reduced. '; • •,i , 

Six hours is a reasonable time based upon (operating 
experience to reach MODE 3 from f 1 owerYwithout 

hallengingj ,systems I Further pressure 

and temperature reduction to MODE 4 with RCS temperature 
< *F places kje. 76 into a MODE where the LCO is not 
app icable. T hour ompletion Time to reach the 

nonapplicable MOD is reasonable based upon operating 
experience.

wof or idin 1 
are-]operable, restoration is required in 72 hours. The 

Completion Time of 72 hours is reasonable considering the 

anticipation that a demand caused by loss of offsite power 

will not occur in this period. Pressure control may be 

maintained during this time using powered 

heaters. QdS

(continued)
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Pressurizer B 3.4.9

BASES 

ACTIONS U L _% ,a 

(continued) A 'A o c-

:•~ ~~~ompletion Time •1 :",--be bruh toa n whc the LCO do-es not ý'A ----1Mebrought to a MDE in wicn mus be brouht..  

'i opy. To achieve this status, the must be brought to% 

MODE 3 within 6 hours and to MODE 4 WiTiin the following.  

6 hours. The Completion Time of 6 hours is reasonable, 

based on operating experience, to reach MODE 3 from full 

power conditions in an orderly manner and without 

challen in ggn systems. Similarly, the Completion Time 

V LAD = o 2p;ehrsec to reach MODE 4 is reasonable based on operating 

~-~-'~experience to achieve power reduction 
from full power

eL,•

itions in an orderly manner and w4+k- .+'e. - --• •;± 

1Z systems. , '/d 

SURVEILLANCE SR 3.4.9.1 add,,p,'kJ ;,, ",o" p..o_.e 

REQUIRMENTS This SR requires that - -oraln pressurizer water level is maintained 

upper limit to provide a minimum saefor a steam ub 

e lvanr is p'ormed" by onerv• the ~ic• 
eL__lThe 12 hour on een shown by operating 

practice to be sufficient to regularly assess the level for 

any deviation and verify that operation is within safety 

analyses assumptions. Alarms are also available for early 

detection of abnormal level __njý ý 

.Lv.V%.QC. eA +D a" :3 &,1S 

SR 3...  
______ 

erhatr53

Ln r u u - -/' -e ~ r z er"• - he at e r s~ j[ n 

vi~fie to I e r (This may be done-b 

testing the power supply output and by 
performing an 

electrical check on heater element continuity and 

resistance.) The Frequency of.AVF183Lmonths5
2 is considered 

adequate to detect heater degradation and has been shown by 

operating experience to be acceptable.

(continued)
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Pressurizer Safety Valves B 3.4.10

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.10 Pressurizer Safety Valves

ES 

KGROUND The purpose of the two spring loaded pressuriz Oers ateny 
valves is to provide RCS overpressure protection 

in Conjunction with the Reactor Protection System (RPS), two 

valves are used to ensure that the Safety Limit (SL) of 

not exceeded for analyzed transients d 
o P in an. safety valVe for -e~ ln ýin O E 1 an . .  

MODE 3 and portions of MODE 4. For the remain er o MODE 4, 

MODE 5, and MODE 6 with the reactor head on, overpressure 

rote ion is provided by operating procedures and 

3.4- Low Temperature Overpressure Protection (LTOP) 

m. os, erran ore oe n ao-'• ASM-reolf~remen s arp'sati ihed witn-fh1

The self actuated pressurizer safety valves are designed in 

accordance with the requirements set forth in the AS.E h e-- i 

Boiler and Pressure Vessel Code, Section III (Ref. . The 

required lift pressure is 2500 psig The safet valves 

discharpe steam from the ressurizer to a quenc tan 

lo•caed I . The discharge flow is indicated 

oby an increase in temperature downstream of the safety .  

val veand by an increase in the quench tank temperature ani 

level .' ý Sl

The upper and lower pressure limits are based on the •jj 

1 I% tolerance requirement for lifting pressures above 

1000 psig. The lift setting is for the ambient conditions 

associated with MODES 1, 2, and 3. This requires either 

that the valves be set hot or that a correlation between hot 

and cold settings be established.

The pressurizer safety valves are part of the primary 

success path and mitigate the effects of postulated 

accidents. OPERABILITY of the safety valves ensures that 

the RCS pressure will be limited to 110% of design pressure.  

The consequences of exceeding the ASME pressure limit could 

include damage to RCS components, increased leakage, or a 

requirement to perform additional stress analyses prior to 

resumption of reactor operation.  

(continued)
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Pressurizer Safety Valves 
B 3.4.10

BASES (continued)

APPLICABLE 
SAFETY ANALYSES

All dent /nalyses/n the FSA, that' ire s'adtyvalv\. •.-K 
ac ation ion ofth pressorizer fety va~es:a s 

limit ncreasin reactor :olant pretsure.. The 
overpressure protection analysis (Ref?§ is.(i•based on 
operation of both safety valves and assumes that the valves 
open at the high range of the setting (2500 psig system 
design pressurelus 1%).M These valves must accommodate 
pressurizer insures at could occur during a startup•rod 3

J ~abtshes themini~mrm sfe~t~y valve capacity. The startup 
, accident is assumed to occur at power. Single failure 

o sa e y va is neither assumed in the accident 
_ __ analysis nor required to be addressed by the ASME Code.  

T AAL 3 Compliance with this Specification is required to ensure 
MODE.. _• ,, that the accident analysis and design basis calculations 

PAO~ ~remai&_yA1id--

#rtife- a -e va4y ' es satisfy Criterion 3 of UU90 

C The two pressurizer safety valves are set to open at the RCS

design pressure (2500 psig) and within the LA5N~specified Vt 
tolerance to avoid exceeding the maximum RCS design pressure 
SL, to maintain accident analysis assumptions and to comply 

Ž with ASME Code requirements. The upper and lowertpressure as-Ie•
toler e limits are based on the ± 1% tolerance 
requirements ('ef. ) for lifting pressures above 1000 psig.  
The limit protected by this Specification is the reactor 
coolant pressure boundary (RCPB) SL of 110% of design 
pressure. Inoperability of one or both valves could result

e jE-- 3. ---- • in exceeding the SL if a transient were to occur.  

The consequences of exceeding the ASME pressure limit could 
include damage to one or more RCS components, increased . A•,v T y F leakage, or additional stress analysis being required prior APPLPCASILIe to resumption of reactor operation.  

APPLICABILITY In MODES 1, 2, and 3, and ;porio of ODE 4 above the LTOP 
'OVI;ý eprtr OPERABILITY-of alve~)is required 

K • c ndcapacity is to keep reactor 
p.... coolant pressure below 110% of its design value during 

(continued)
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<INSERT B3.4-47A> 

One pressurizer code safety valve is capable of preventing overpressurization in 
MODE 3 and in MODE 4 with RCS temperature > 2620F since its relieving capacity 
is greater than that required by the sum of the available heat sources, i.e., pump 
energy, pressurizer heaters, and reactor decay heat (Refs. 1 and 4).  

<INSERT B3.447B> 

] The LCO is modified by four Notes. Note 1 states that in MODE 3 and MODE 4 with 
RCS temperature above 262°F, only one pressurizer safety valve is required to be 
OPERABLE. In this condition, one pressurizer safety valve is capable of preventing 
overpressurization when the reactor is not critical since its relieving capacity is 
greater than the sum of the available heat sources.  

<INSERT B3.4-47C> 

] Note 3 states that the LCO is not applicable in MODE 3, and in MODE 4 with RCS 
temperature > 262 0F during hydrostatic tests in accordance with ASME Boiler and 
Pressure Vessel Code, Section III. During hydrostatic tests, the code safeties must 
be gagged to prevent them from relieving at the target test pressure. RCS pressure 
is carefully observed and compensatory measures are in place to provide assurance 
that the pressure is appropriately controlled during the performance of hydrostatic 
tests.  

Note 4 states that the provisions of LCO 3.0.3 are not applicable in MODE 3, and in 
MODE 4 with RCS temperature > 262°F. In the event no code safety valve is 
OPERABLE in this MODE, the Required Actions ensure that the RCS is placed in a 
condition in which the ERV is capable of relieving any potential LTOP pressure 
transient.  

The parameter value (262°F) does not contain allowances for instrument uncertainty.  
Additional allowances for instrument uncertainty are contained in the implementing 
procedures.

ANO-1 ITS 2/28/2001INSERT



Pressurizer Safety Valves B 3.4.10

BASES

ACTIONS A.1 Lý C 

With one pressurizer safety valve inoperable restoration 

must take place within 15 minutes. The Completion Time of 

15 minutes reflects the importance of maintaining the RCS 

overpressure protection system. An inoperable safety valve 

coincident with an RCS overpressure event could challenge 

the integrity of the RCPB.

If the Required Ac ion - l 

o]nX .imeot if both pressurizer safety valves are 
noperble B must be brought to a MODE in which the 

riqu. reimi it does not apply. To achieve this status, the 
= mg -'.... + kontihntt to at least MODE 3 within 6-houil

"hour •he 6 hours alowed is reasona e, based on 
operating experience, to reach MODE 3 from full power 

conditions in an orderl manner and without challenging 

ý'o , !.q.S•i • ___ ems f the V hours allowed is 

t J• S EPT Zr3,q-q -_ 
ý:rtjSE-.k •, - (~•-- conti'

nued)

Rev 1, 04/07/95
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<INSERT B3.4-48A>

The parameter value (2620F) does not contain allowances for instrument uncertainty.  
Additional allowances for instrument uncertainty are contained in the implementing 
procedures.  

<INSERT B3.4-48B> 

C.1 

With the required pressurizer code safety valve inoperable, the RCS overpressure 
protection capability is significantly reduced and an overpressure event could 
challenge the integrity of the RCPB. Therefore, the unit must be placed in a 
condition in which the requirement does not apply. To achieve this status, the unit 
must be brought to at least MODE 4 with RCS temperature at or below the LTOP 
enable temperature within 18 hours.

ANO-1 ITS 2/28/2001INSERT



Pressurizer Safety Valves B 3.4.10

BASES

ed

SURVEILLANCE 
REQUIREMENT

E SR 3.4,10.1

SRs are specified in the Inservice Testing Program.  
Pressurizer safety valves are to be tested in accordance 

he requirements of Section XI of the ASME Code 

0. -F(Ref , which provides the activities and the Frequency 
necessary to satisfy the SRs. No additional requirements 
are specified. ( 

The pressurizersafety valve setpoint is for 
OPERABILIT owever, the valves are reset-o 1% during 
the Surveillance to allow for drift.

S 1. F 6)et~t.o-A 4i4.'1..  

REFERENCES ASMEJgBjI•r and Pressure Vessel Code, Section III, 

i1ý

4 ,, A, SeAP- , - L, 3,9.  

7, Asmc/,W•Jl OýQt-OA"*-r a"'A xew' Coats (Dmý' 

, T7' cle

PJ -- ',*in iq* 10 ---- ,ý-- jý!Ya
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Pressurizer P V 
B 3. .11 

B 3.4 REACTOR COOLANT SYSTE (3RCS) 
B 3.4.11 Pressurizer Powe Operated Relief Valve (PORV) 

BASES 

BACGROND pressurizer is equipped with three •vces for pressure 

elerelief functions: two American Societ of Mechanical 

Engineers (ASME) pressurizer safety valves that are safety 

grade components and one PORV that t not a safety grade 

device. The PORY is an electromat/ pilot operated valve 

that is automatically opened at specific set pressure when 

the pressurizer pressure increa s and is automatically 

closed on decreasing pressure. The PORV may also be 

manually operated using contr s installed in the control 
room.  

An electric motor operate , normally open, block valve is 

installed between the pr ssurizer and the PORV. The 

function of the block Ive is to isolate the PORV. Block 

valve closure is acco lished manually using controls in the 

control room and may e used to isolate a leaking PORV to 

permit continued p er operation. Most importantly, the 

block valve is to e used to isolate a stuck open PORV to 

isolate the resu ing small break loss of coolant accident 

(LOCA). Closu terminates the RCS depressurization and 

coolant inven ry loss.  

The PORV, i s block valve, and their controls are powered 

from norm power supplies but are also capable of being 

powered om emergency supplies. Power supplies for the 

PORV ar beparate from those for the block valve. Powe 

suppl requirements are defined in NUREG-0737, 
Par aph III, G.1 (Ref. 1).  

Th PORV setpoint is above the high pressure react r trip 

s tpoint and below the opening setpoint for the essurizer 

afety valve as required by IE Bulletin 79-05B ef. 2).  

The purpose of the relationship of these setp nts is to 

limit the number of transient pressure incr se challenges 

that might open the PORV, which, if opened could fail in 

the open position. A pressure increase ansient would 

cause a reactor trip, reducing core ene y, and for many 

expected transients, prevent the pres re increase from 

reaching the PORY setpoint. The POR setpoint thus limits 

the frequency of challenges from t nsients and limits the 

possibility of a small break LOCA rom a failed open PORV.  

(continued)
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Pressurizer P V 
B3. .11

BASES

BACKGROUND Placin the setpoint below the pressurizer safety valve 
(continued) openi setpoint reduces the frequency of chall ges to the 

safe valves, which, unlike the PORV, cannot isolated if 
the were to fail open. The PORV setpoint is herefore 

r tant for limiting the possibility of a all break 
L A.f vs 

/The primary purpose of this LCO is to ens re that the PORV, 
/ its setpoint, and the block valve are o rating correctly so 

the potential for a small break LOCA t ough the PORV 
pathway is minimized, or if a small br ak LOCA were to occur 
through a failed open PORV, the bloc valve could be 
manually operated to isolate the pa 

The PORV may be manually operated o depressurize the RCS as 
deemed necessary by the operator in response to normal or 
abnormal transients. The PORV ay be used for 
depressurization when the pres urizer spray is not 
available; a condition that uld be encountered during loss 
of offsite power. Steam ge rator tube rupture (SGTR) is 
one event that may require se of the PORV if the sprays are 
unavailable.  

The PORV may also be us dfor feed and bleed core cooling in 
the case of multiple uipment failure events that are not 
within the design ba s, such as a total loss of feedwater.  

The PORV functions s an automatic overpressure device and 
limits challenges o the safety valves. Although the PORV 
acts as an ove essure device for operational purposes, 
safety analyses [do not take credit for PORV actuation, b 
do take credi for the safety valves.  

The PORV al provides low temperature overpressure 
protection LTOP) during heatup and cooldown. LCO 3. .12, 

"Low Temp ature Overpressure Protection (LTOP) Sys im," 
addresse this function.

APPLICABLE The ORV small break LOCA break size is bound by the 
SAFETY ANALYSES sp trum of piping breaks analyzed for plant icensing.  

Bause the PORV small break LOCA is locat at the top of 
e pressurizer, the RCS response charact istics are 

different from RCS loop piping breaks; a lyses have been 
performed to investigate these characte istics.  

(continued) 
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APPLICABLE The p sibility of a small break LOCA through t PORV is 
SAFETY ANALYSES redu d when the PORV flow path is OPERABLE an the PORV 

(continued) ope ng setpoint is established to be reasona y remote from 
ex cted transient challenges. The possibil y is minimized 
i the flow path is isolated.  

he PORV opening setpoint has been establ hed in accordance 
with Reference 2. It has been set so ex cted RCS pressure 
increases from anticipated transients w 1 not challenge the 
PORV, minimizing the possibility of a all break LOCA 
through the PORV.  

Overpressure protection is provided y safety valves, and 
analyses do not take credit for th PORV opening for 
accident mitigation.  

Operational analyses that suppor the emergency operating 
procedures utilize the PORV to epressurize the RCS for 
mitigation of SGTR when the pr ssurizer spray system is 
unavailable (loss of offsite ower). FSAR safety analyses 
for SGTR have been performed ssuming that offsite power is 
available and thus pressuri r sprays (or the PORV) are 
available.  

The PORV and its block v ye do not satisfy any specific 
Criterion of the NRC Pol cy Statement. This Specification 
was evaluated using ins ghts gained from reviewing 
representativ 'e probabi istic risk assessments. The PORY and 
its block valve are d emed important to risk.

LCO The LCO requires he PORV and its associated block IVlv to 
be OPERABLE. T block valve is required to be OPERAB E so 
it may be used o isolate the flow path if the PORV i not OPERABLE. If/he block valve is not OPERABLE, the P RV may 
be used for mporary isolation.  

APPLICABILITY In MODES , 2, and 3, the PORV and its block v ve are 
require to be OPERABLE to limit the potentia for a small break CA through the flow path. A likely use for PORV 
LOCA 's a result of pressure increase trans'ents that cause 
the RV to open. Imbalances in the energ output of the 
cor and heat removal by the secondary sy tem can cause the 

(continued) 
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Pressurizer 
B2

BASES

PLICABILITY R pressure to increase to the PORV opening 
continued) essure increase transients can occur any t 

generators are used for heat removal. The 
increases will occur at higher operating p I 

conditions of MODES 1 and 2.  

Pressure increases are less prominent i MOD 
core input energy is reduced, but the S pr Therefore, the applicability is perti nt to 
and 3. The LCO is not applicable in ODE 4 
pressure and core energy are decrea d and t 
surges become much less significan . The P0 
reduced for LTOP in MODES 4, 5, a 6 with t 
vessel head in place. LCO 3.4.1 addresses 
requirements in these MODES.

(tpoint.  
the steam 
rapid 

and pressure

E 3 because the 
essure is high.  

MODES 1, 2, 
when both 
he pressure 
RV setpoint is 
he reactor 
the PORV

A.I and A.2 

With the PORY inoperable, the PORV must be restored or the 
flow path isolated withi 1 hour. The block valve should be 
closed and Fower must removed from the block valve to 
reduce the potential r inadvertent PORV opening.and 
depressurization.  

8.1 and 8.2 

If the block va e is inoperable, it must be restored to 
OPERABLE statu within 1 hour. The prime importance for t 
capability t close the block valve is to isolate a stuc 
open PORV. herefore, if the block valve cannot be res red 
to OPERABL status within 1 hour, the Required Action s to 
close the lock valve and remove power within 1 hour 
renderin the PORV isolated. The 1 hour Completion imes 
are con 'stent with an allowance of some time for rrecting 
minor roblems, restoring the valve to operation and 
estab ishing correct valve positions and restri ing the 
tim without adequate protection against RCS 
de essurization.  

(continued)
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Pressurizer 

Br 4.4 

BASES 

ACTIONS C.1 and C.2 
(continued) If the Required Action and associated Comp tion Time can 

be met, the plant must be brought to a MO in which the 
•i~~iitr•:it bbogtta est OD/wthi~ ~r 

requirement does not apply. To achieve his status, the 

plant must be brought to at least MO0DE within 6 hours a 

to MODE 4 within 12 hours. The 6 ho s allowed is 

reasonable, based on operating experience, to reach MODE 

from full power conditions in an o0'dery manner and withc 

challenging plant systems. Simi rly, the 12 hours allo% 

J, is reasonable, based on operatiý experience, to reach 

MODE 4 from full power conditi ns in an orderly manner a 
/ without challenging plant sy ems.  

SURVEILLACE SR 3..1./ 

REQUIREMENTS/ 
Block valve cycling rifies that it can be closed if 

needed. The basis tr the Frequency of 92 days is ASME 

Code, Section XI / ef. 3). Block valve cycling, as stat 

in the Note, is t required to be performed when it is 

closed friotion; cycling could increase the hazard 
an existing d raded flow path.  

PORV c ling demonstrates its function. The Frequency< 
18 ths is based on a typical refueling cycle and ind 
acc ted practice.  

This Surveillance is not required for plants wit permal 
1E power supplies to the valves.  

This SR demonstrates that emergency power be provid 

and is performed by transferring power fr the normal 

supply to the emergency supply and cyclt g the valves.  

Frequency of 18 months is based on a pical refueling 
and industry accepted practice.

mot 

Lnd 

3 
ut 

wed 

nd

ed 

of 

Astr 

nent 

ed 

The 
cycle

I
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LTOP System B

B 3.4 RaCTOR COOLANT SYSTEM (RCS) 

B 3.4. 8ý)Low Temperature Overpressure Protection (LTOP) System

n . en

BACKGROUND Rev-* wer's Note: or plants for wli'ch the NRC has proved 
B~~ ~ , eVt, o -- ints ba ed on non-lO CR 50, Appendix Ga /s 

thodolo;(gy, a allowed in NRC eneric Letter 88 11, the 

SL•_._~following Ba~e must be revi•_ accordinly 1 

PTrhe--t The . O sP controlstRCS pr"ssure at low temperatures so 

the integrity of the reactor coolant pressure boundary 

(RCPB) is not compromised by violating the pressure and 

C'sH temperature (P/T) requirements of 10 CFR 50, Appendix G 

(Ref. 1). The reactor vessel is the limiting RCPB component 

0 W such protection. LCO 3.4.3, "RCS Pressure and 

SeTemperature (P/T) Limits,' provides the allowable 

combinations for g jý , pressure and temperature during 

r cooldown, shutdown, and heatup to keep from violating the 

Reference 1 limits.

The reactor vessel material is less tough at reduced 

temperatures than at normal operating temperature. Also, as 

vessel neutron irradiation accumulates, the material becomes 

less resistant to pressure stress at low temperatures 

(Ref. 2). RCS pressure must be maintained low when 

temperature is low and be increased only as temperature 
is increased.  

Operational maneuvering during cooldown, heatup, or any 

anticipated operational occurrence must be controlled to not 

violate LCO 3.4.3. Exceeding these limits could lead to 

brittle fracture of the reactor vessel. LCO 3.4.3 presents 

requirements for administrative control of RCS pressure and 

temperature to prevent exceeding the P/T limits.  

This LCO provides RCS overpressure protection in the 

applicable MODES by ensuring an adequate pressure relief 

capacit and a minimum coolant addition capability. The 

pressure re ief a acity requires • the((ower operated') 

(r-/4-Y_. ) relief valve RY) lift setpoint_ reduced and 
r--- pressuri•zer coola1nt level at or beloW a maximum limitor the 

g RCS depressurized and with an R vent sufficient size-to 

handle the limiting transient.( 
TOP 

(continued)
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LTOP Systenp 
B3.4 

BASES 

BACKGROUND The LTOP approach to protecting the vessel by limtin 

(continued) coolant addition capability w WX mr 

o_ j9requires deactivating HPI., and isolating the core 

M-lid tanks (CFTs). I 

Shouldý HPI pump inject on an HPI actuation, 
the pressurizer level and RV or another RCS ye 

prevent over ressurizin the RCS. en wi o o 
p P E , th ent not vent 

E-Z -I verpr urzat' n..  

-Th ress zer ve * it provides a compressible vapor 

space or cushion (elt er steam or nitrogen) that can 

accommodate a coolant insurge and prevent a rapid pressure 

~" increase, allowing the operator time to stop the increase.  
ce RV, with reduced lift setting, or the RCS vent is the 

overpressure protection device that acts as backup to the 

operator in terminating an increasing pressure evet 

With HPI deactivated, the ability to provide RCS coolant 
addition is restricted. To( -"nnceenee for 

coolant addition, the LCO does not require the&MIkeup Q90 
LC to be deactivated. Due to the lower pressures associated 

wit t ee LTOP MODES and the expected decay heat levels, the 
&ýakeup can provide flow u 

through the makeup control valve.  

DRV Reouiremen 

As designed for the LTO , W is signaled to 

open if the RCS pressuri a limit set in the LTOP 

actuation circuit. The LTOP actuation circuit monitors RCS 

pressure and determines when an overpressure condition is 
,r approached. When the monitored pressure meets or exceeds 

0- 4athe setting, te i)RV is signaled to open. Maintaining the 

setpoint wu;Vn ensures the 
Reference 1 limits will be met in any event analyzed for 
LTOP.  

When a RV is opene in an incr sing pressur transient,'\ 
the r Mease of coo nt causes t pressure i rease to slo • 

noreverse. As he PORV rel ses coolant, 4he RCS pres rre 

creases unt' a reset pre ure is reach and the val eis 

ignaled to ose. The ssure contin s to decreas below 

the reset ressure as e valve close 

(continued)

Rev 1, 04/07/95
BWOG STS 

B 3.4-57

E

8 3.4-57BWOG STS



<INSERT B3.4-57A> 

As indicated in Reference 3, the deactivation of HPI injection capability, along with 
the LTOP alarms, provides sufficient basis for excluding the inadvertent actuation of 
HPI as a design basis event. Additionally, the CFT controls preclude the inadvertent 
mass input from the CFT. Finally, maintaining the pressurizer level to prevent 
operation in a water solid condition with the RCS pressure boundary intact

ANO-1 ITS INSERT 2/28/2001
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LTOP Syst• B 3.4.•

lACKGROUNe RCS Vent aauimreamynbep- ovided•• • by 

Once the RCS is depressurized,. vent o- the th e

catmospher! 11• -main•; SeK)•taoe' 
Ulu an RC v~erpres er transi •T~if• 

therei ngreuiments th max uim credib LTOP 

• heane ... do nt be capable of riengte flow of the 

Wlimiting LTOP transi.ent and maintaining pressure below 

P/T limits. The required ve t f cvitmay be provided by• 

one or more vent paths. c•ef +VLg' e-,••V" k+ ,pe'

removing a pressurizer SaTeCy w61y,_- --Z -..  
open position and disabling its block valve in the open 

osition or similarly establishing a vent by pe g 

PV The vent path(s) must be above the- l oe 

r kvn orcoant, so as not to drain the RCS when open.

APPLICABLE Safety analyses ( (t) against esreaton 

SAFETY ANALYSES can be adequately protected again ver surization 

transients during shutdown. DES 1, 2 and 3,andýi 
pera ure ceeding [ ]'F, the /ro 

essurizer fety valves 11 preven CS pressurfo 

~iJSk exceedin he Reference limits, nominally 83]*Fand 

.below, verpressure evention f S to an OP BLE PORV d 

are ricted cool level in e pressuri r, or to a f 

d essurized R and a suf cient size S vent. E 
e. mans h laimite over ressur relief capa it.

.The actual temperature at which thelpressure q 
gffalls below the pressurizer s; 

stint increases as vessel material 

due to neutron embrittlemenTW Each time tte 

curves are revised, the LTOPM4f L 7 

ensure that its functional requirements can s

, 3,•0 b- VL
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<INSERT B3.4-58A> 

removing a steam generator (SG) primary manway, removing a SG primary hand 
hole cover, removing all control rod drive top closure assemblies (excluding reactor 
vessel level probe), or removing a pressurizer manway.  

<INSERT B3.4-58B> 

The pressure and temperature limits are derived from fracture mechanics analyses.  
Transients are then evaluated to determine a required ERV setpoint and other unit 
conditions that will ensure that the P/T limits are not exceeded.  

Fracture mechanics analyses (using the safety margins of Reference 8) established 
the temperature of LTOP Applicability at 262°F. Above this temperature, the 
pressurizer safety valves provide the reactor vessel overpressure protection.  

<INSERT B3.4-58C> 

P/T limits are periodically determined using neutron fluence projections and the 
results of examinations of the reactor vessel material irradiation surveillance 
specimens. The Bases for LCO 3.4.3 discuss these examinations. For the current 
limits, vessel materials are assumed to have a neutron irradiation accumulation 
equivalent to 31 effective full power years (EFPYs) of operation.  

<INSERT B3.4-58D> 

at low temperature result in either excessive mass input or excessive heat input.  
Such transients include: HPI actuation, CFT discharge, energization of the 
pressurizer heaters, failing the makeup control valve open, loss of decay heat 
removal, starting a reactor coolant pump (RCP) with a large temperature mismatch 
between the primary and secondary coolant systems, and addition of nitrogen to the 
pressurizer. Without controls, HPI actuation and CFT discharge would be transients 
that result in exceeding P/T limits within the 10 minute period in which time no 
operator action can be assumed to take place. For the remaining events, operator 
action after that time precludes overpressurization.

ANO-1 ITS INSERT 2/28/2001
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BASES

APPLICABLE 
SAFETY ANALYSES 

(continued)

The following areorequl;ed/during the LTOP MODES to ensu
0 

CIE 
that transients d not cur, which either of the LTOP 
overpressure protectio means cannot handle: 

p mp.  
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ovea. Deactivating 
but (one] makeup pump; to 
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b. Deactivati HPI; and 
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r - its wh:n 
actu ed. Consequently, the LCO lows only [one) makeup 

to be OPERABLE in the LTOP ODES.  
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0 
-m'he 

LCO 
ince the PORV canncrt-do th* for one HPI pump and the RCS vent cannot do this for e one pump, the LCO also requireý v one pu - for deacti va the HPI actuation circu i deactivated and the CFTsF 
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p 
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and the valve pow breakers fixed in their open posi ions.  

j 
e1 

I 

The analyses sh the effect of CFT discharge is o r a 
5 

1 

-n 
FT 

is 

.ons 

d rh e a 
narrowe[rCR)CS( perature range (175*F and below) han that 

he 
atFs ch d rrb s0hcsr 

of the LCO 83]*F and below). 

an that 
Fracture chanics analyses established th emperature of 
LTOP A icability at 1283]*F. Above thi temperature, th( 
press izer safety valves provide, the r ctor vessel 
pres re protection. The ve:cscse:l mat als were assumed to 

. s 0 f op rat i 0 
ha a neutron irradiation accumul on equal to 

effective full power years (EF e n .P 
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<INSERT B3.4-59A> 

This specification prevents exceeding the P/T limits by: 1) limiting the capability for 
rapid mass input to the RCS; and 2) ensuring that adequate vent capability exists to 
accommodate inadvertent mass or energy addition to the RCS. Pressurizer level is 
also limited to ensure that increasing pressure during a transient will be slow enough 
to preclude exceeding pressure limits within the 10 minutes assumed to be required 
for operator action to mitigate the transient. Mass input into the system is limited by 
disabling HPI (with specific exceptions) and by deactivating pressurized CFT 
discharge isolation valves in the closed position with their power breakers open (with 
specific exceptions). The analyses demonstrate that HPI transients involving one 
HPI pump can be accommodated by the ERV without exceeding the maximum 
allowable pressure.  

The ERV setpoint is determined by modeling LTOP performance assuming the most 
limiting LTOP transient of a makeup control valve failing open. Pressure overshoot 
beyond the setpoint resulting from signal processing and valve stroke times is 
considered. The resulting ERV setpoint ensures the reference 1 limits will not be 
exceeded.  

Vent capability is required to ensure that the maximum allowable pressure is not 
exceeded in the event of full opening of the makeup control valve while one makeup 
pump is running. Acceptable vent paths have adequate capacity at a system 
pressure of 100 psig which is less than the maximum RCS pressure on the P/T limit 
curve in LCO 3.4.3.
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LTOP Syst 

BASES 

APPLICABLE This LC0 1 I deactivat e I actuation when,, e RCS 

SAFETY ANALYSES tempera e is : [283f. te consequences oa a 

(continued) small reak LOCA in LTOP XDE 4 conform to CFR 50.46 and 

Reference 3 c ains the accepta limits that satis the 

LTOP requir nts. Any changeao the RCS must be ated 

against t se analyses to d ermine the impact o he change 

on the OP acceptance 1ý ýts.  

The fr pcture over oat andl undersh oot th e •esY isO e 

protestre tmhe •The Ps setpoien at bl [555 thpsei -___ 

s derivedimit derieby model Refrthe performance of the LTOP 

Syste, PRassuming the limit'e allowed LTOP transiewhof 

unc rolled HPI actul timof one pumpi These analyses 

Sider pressure over oot and undershoot beyo the PORV 

peninm and cld sing esulting fronm signal pr essing and 

valve stroke timen. The PORV setpoint at o below e 
derived limit ueste eerence 1 li j s will be met.  

The PORV is an active component. Th ce wheri 
the revi / iiscnflict wi.the LTt P analy~sis '/.  

limt TePT li mis r p dclly modified as "rle 

rea rvse mt •lto s~ erases due •to .  

the results of exami on-- tereactor v sel material 

irradiation survei c spcmens. The ,es for LCO 3.4.3 
-it~t.cc thee e inations'./ 

The-"RV is g &8 9an active co mp~onent.* Therefore, its 

failure represents the worst case W single active 

failure e P V'u' P r7 '\-

(continued)
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APPLICABLE 
SAFETY ANALYSES

(continued)

will also be re-ev limit curves are revy 
material surveilloc

the RCS de essurized, analyses show a vent of 

5] square nches is capable of itigating the transi t 

ilting fr full opening of t makeup control valv 

e the eup pump is provid g RCS makeup. The c acity 

vent/ his size is greater than the flow resulti )g from 

cr ible transient at 1 psig back pressure, hich is 

t n the maximum RCS essure on the P/T li t curve in' 

4.3.  

RCS vent size will also be re-evaluated r compliance] 

itime P/T limit rves are revised bas on the resultsj 
the vesselmaea-srelac.-/----W

passive and( not subject to active failure.

)D rFp eThe LTOP r satisfies Criterion 2 of N C.O.  )D c F P_ M -216

The LCO requires an LTOP System OPERABLE with a limited 

coolant input capability and a pressure relief ca ability.  

To limit coolant input, the LCO requires ma 

rMEM- MUM the HPe deactivated, and the CFT discharge

) 6-
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<INSERT B3.4-61A>

the LCO requires the pressurizer coolant level to be below a level which represents 
a water solid condition, and the ERV OPERABLE with a lowered lift setting or the 
RCS depressurized and a vent established.  

HPI deactivation requires that the motor operated valves be closed and the opening 
control circuits for the motor operators disabled. CFT isolation requires the CFT 
discharge valves to be closed and the circuit breakers for the motor operators to be 
opened.  

The HPI deactivation and CFT isolation requirements are modified by five Notes.  
Note 1 indicates that the requirements are not applicable during ASME Section XI 
testing. This exception provides for required testing during these shutdown 
conditions rather than at power when the HPI and CFTs are required to be 
OPERABLE for the ECCS function. Note 2 indicates that the requirements are not 
applicable for the HPI deactivation during fill and vent of the RCS. The HPI pumps 
are used for this normal makeup function and must be available. Specific 
procedural controls are provided to prevent overpressurization during this activity.  
Note 3 indicates that the requirements are not applicable for the HPI deactivation 
during emergency RCS makeup. This exception is necessary to enhance the 
response capability to a loss of decay heat removal event without violating the TS 
(Ref. 10). Note 4 indicates that the requirements are not applicable for the HPI 
deactivation during valve maintenance. This exception allows maintenance to be 
performed during these shutdown conditions rather than at power when the HPI is 
required to be OPERABLE for the ECCS function. Note 5 states that CFT isolation 
is only required when CFT pressure is more than or equal to the maximum RCS 
pressure for the existing RCS temperature, as allowed in LCO 3.4.3. This is 
acceptable since the CFT can not be the source of an overpressurization event 
when its pressure is less than the allowable RCS pressure.  

The pressurizer is considered to represent a water solid condition when coolant 
level is > 105 inches, when RCS pressure is > 100 psig, or > 150 inches, when 
RCS pressure is _ 100 psig. Although a vapor space still exists with pressurizer 
level above these values, from an analytical point of view, the unit is considered to 
be water solid. These parameter values contain allowances for instrument error.  

The pressurizer level requirements are modified by two Notes. Note 1 indicates that 
the requirements are not applicable during operation allowed by the Emergency 
Operating Procedures (EOPs). This exception provides for use of the "feed and 
bleed" process when necessary as determined by the EOPs. Note 2 indicates that 
the requirements are not applicable during RCS hydrotesting. Specific procedural 
controls are provided to prevent overpressurization during this activity.
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LTOP System B .

APPLICABILITY This LCO is aplicable in NODE 4 RCS Z01 JE 

temperature • _0 _ F, in MODE 5, and in MODE 6 when the 
c r l e s The Applicability temperature of reactor vessel hheaddi on. TeA 

ý-• vis established by fracture mechanics analyses. The 

pressurizer safety valves provide overpressure protection to 

meet LCO 3.4.3 P T limits above F. With the vessel 

ea o , overpressurization is not possible.

6 
7A.eoro�r1tVe /C4IL� 
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� 
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LCO 3.4.3 provides the operational P/T limits for all MODES.  

LCO 3.4.10, "Pressurizer Safety Valves," requires the 

pressurizer safety valves OPERABLE to provide overpressure 

protection during MODES 1, 2, and 3, and NODE 4 above 

-er ] s F .

kCTIONS A. andB With o or more makeup pump~aal ofijcig intthe• 

RCS r if the HPI is activ d, immediate actions ar,• 

•uired to render the o er pump(s) inoperable or 0 

because inadvertent , jection with ;n e or-= o ,, PI . .... pa

OPERABLE is the e t of greatest significan , since it 

causes the grea st pressure increase in shortest time.  

Also, the ven cannot mitigate overpress ization from the 

injection o even one HPI pump.  

The i iate Completion Times ref ct the urgency of 

quick proceeding with the Req ed Actions.  

R uired Action Ak.l isý nodi .ed by a Note that pe s two 

pumps capable of RCS inje ion for • 15 minutes t allow for 

pump swaps.  

(continued)

BWOG STS

rZ,

LCO \ýor e uepuýpý 4 
(continued) wW nan ar4W T

A

ý0 -

Rev 1. 04/07-/9B 3.4-62



<INSERT B3.4-62A>

OPERABLE pressure relief capability may be provided by an OPERABLE ERV, or 
by depressurizing the RCS and providing an alternate RCS vent path. For the ERV 
to be considered OPERABLE, its block valve must be open, its lift setpoint must be 
set at _ 460 psig, testing must have proven its ability to open at that setpoint, and 
motive power must be available to the ERV and its control circuits. With the RCS 
depressurzed, acceptable alternate vent paths include removing a pressurizer 
safety valve, locking the ERV in the open position and disabling its block valve in 
the open position, removing a SG primary manway, removing a SG primary hand 
hole cover, removing all control rod drive top closure assemblies (excluding reactor 
vessel level probe), or removing a pressurizer manway.
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BASES

ACTIONS 
(continued)

Anuio F euires isolation wi in I hour only whe 
th F suei t or more than t ~maximum RCS pressure 

rC1.1fot exsigtmerature 
allowe in LCO 3.4.3.  

I oaininedd and can be accomplished in I ho, 

quired Action D.1 and Requi d Action 0.2 provide two 
ptions, either of which m be performed in 12 hours By 

increasing the RCS temper ure to > 175'F, the CFT p ssure 
of 600 psig cannot excd the LTOP limits if both inks are 
fully injected. Depr surizing the CFTs below t LTOP 
limit of [555] psi also prevents exceeding th LTOP limits 
in the same even .  

The Completi Times are based on operat' g experience that 
these acti ies can be accomplished i these time periods 
and on e ineering evaluations indic ing that a limiting 
LTOP ev t is not likely in the al wed times.  

With the pressurizer level tJ=M AnI WZDo].n , the time 
for operator action in a pressure increasing event is 
reduced. The postulated event most affected in the LTOP 
MODES is failure of the makeup control valve, which fills 
the pressurizer relatively rapidly. Restoration is requirec 
within 1 hour. -, 32 

If restoration within 1 hour in either Ccase cannot be 
accomplished, Required Actions and . must be performe 
within 12 hours to close the makeup control valve and its 
isolation valve. These Required Actions limit the makeup 
capability, which is not required with a high pressurizer 
level, and permit cooldown and depressurization to continue 
Heatup must be stopped because heat addition decreases the 
reactor coolant density and increases the pressurizer level

The Completion Times again are based on operating experien 
that these activities can be accomolished in these time 
periods and t.at' that a 
limiting LTOP transient is not likely in tea owed times 

(continu
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LTOP System 
B 3.4/ 

BASES

ACTIONS 
(continued)

I -rep,%vrA-eATAj 

With the inoperable, overpre relieving capability 
is lost, and restoration of the within 1 hour is 
required. If that cannot be accomplished, the ability of 
the Makeup System to add water must be limited within the 
next 12 hours.  

If restoration cannot be completed within I hour, Required 
Action U aJm •-u-n. must be performed to 
limit RCS water addition capability. Makeup is not 
deactivated to maintain the RCS coolant level. Required
MU I.. iIN~ an 1 4 lujigýu Au.ý-ii u requir~tjreaucing Lfle 

a ae, makeup tank level t 

_ This makes the available makeup water volume 
i-&; i S- '•',e " insufficient to exceed the LTOP limit by a makeup control 

valve full openingE 

These Completion Times a so consider these activities can be 
d cA ed ,-A • accomplished in these time periods. A limiting LTOP event 

is not likely in those times.

tV testing or maintenance can only be performed at 
iutdown. Such activity is permitted if Required 
I ....... =taken to compensate

unavailability.

On ohe prepvrizer leve a b ven sznes f e [0.75 

s u e r i n c t h e L T O Pe cted i n tps e a ss1 
acoher tw aited in fllndition Akroue s he syster ust be rVArored o LEsau ' !!r Wh his ijs 
no"•possbe qirdAt' aD 1.2 r wQir rs the S / 

ent k sun d pr se from hou s fr [the timeu either ondition sl~tejl'eF 

One o •rore ients/may be used /A vent size f ý [0.75]// 
squ fe inches * specified. /'his vent s"i- assumes I (psig 
b kpressure Because m Jfup may be .,uired, the nt size 
accommwodat pinadverte tfull make l•system oper i*on. Suc•/ 
a vent k ops th r ur rm f flow of ] makeup/ 
pump w h a wide en makeu trol valve hin the L 
liniX,
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<INSERT B3.4-64A>

With the LTOP requirements not met for any reason other than cited in Condition A 
through D, action must be initiated to restore compliance immediately. The 
immediate Completion Time reflects the urgency of quickly proceeding with the 
Required Actions.
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BASES 

ACTIONS n (continued) 
TheRV hs a larger ar I/and may be used for vent' 9 by• 

This size RCS vent 6r the PORVs a vent cannot aintain RCS " 

pressure below L P limits if the HPI and C systems are 

inadvertently tuated. Therefore, verifjation of the 
deactivatia o;f two HPI pumps, HPI inje ion, and the CFTs 

must acco any the depressurizing and enting. Since these 

systems re required deactivated by e LCO, SR 3.4.12.1, 

SR 3. .12.2, and SR 3.4.12.3 requ e verification of their 
de ivated status every 12 hou 

)s CATgain, the Completion Times re based on operating 
experience that these ac ities can be accomplish in 

4- these time periods and engineering evaluation indicating 

kthat a limiting LTOP ansient is not li those times.  

SURVEILLANCE R 4. and SR...  
REQUIREMENTS Verifications must be performed that 

LeHIis 

>rp~s5ri~ee• se Surveillances ensure the 
minimu coo-an-t input capability will not create an RCS 

Sminimum 
c 

overpressure condition tv challenge the LTOP42 i. The 
Surveillances are required at 12 hour intervals.  

"r ) I ho-u i4n•orval are shown by operating practice to be

P t,
sufficient tovrif assess w thsae 
rff6Ftim~T~and verify operation within the safety analysis.

(continued)

Rev 1, 04/07/95B 3.4-65BWOG STS



<INSERT B3.4-65A>

SR 3.4.11.1 

Verification of the pressurizer level at at _ 105 inches when RCS pressure is 
> 100 psig or•< 150 inches when RCS pressure is _< 100 psig, by observing control 
room or other indications ensures that the unit is not in a water solid condition and 
that a cushion of sufficient size is available to reduce the rate of pressure increase 
from potential transients (Ref. 3).  

The 30 minute Surveillance Frequency during heatup and cooldown must be 
performed for the LCO Applicability period when temperature changes can cause 
pressurizer level variations. This Frequency may be discontinued when these 
evolutions are complete, as defined in unit procedures. Thereafter, the Surveillance 
is required at 12 hour intervals.  

These Frequencies are shown by operating practice sufficient to regularly assess 
indications of potential degradation and verify operation within the safety analysis.
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B 3.4.(UL 

BASES 

SURVEILLANCE n (\ nud) 
REQUIREMENTS variations. is Frequency'may be disco nued when the 

~ 
4_A 

ends of th conditions are satisfied is defined in plant 

procedure . Thereafter, the Surveilsnce is required at 

to reuarly assess cnditions fo potential degradation anod 

Veriyf opeation ishwth in theV bleo yanal ysis.oeq nue 

is p tede h ool o required Tte2 hou 

Frequency is evr 1das .  

12i untervals./ 
/ .. .....  

eru ies a n yen y operation prwithinc e s anflset 

days the4 fterte rit 

We (oiuulaed)e d s of t ent d ead t 

severi y 1 hope rati 'lonrwithin loaety a nalthyreqire 

freo enc pat to very3 O- Thsisrqird a 2hu 
inteevaals.  

ThFrtvl a eq eny shw yoeaigpat c suf cien 
to reetelyun assessaconiinyfr(et ldgadto n 

• ti,.ielJ adveri y operation i within the safetyanls .  

Fe•{• ~ ~ he si; kNtefdipu ,la•tned by Lr3.4.2.b, t e R Surent o l ean stw!• 

[.5 squar icmurs e vto fnd-~ -- ) 

is~ ~ ~TS evry12hur.urir lced opnthie12 houireLA 
Frequencyy s t evfery 31 day4r tes.to~ iAs ooeeor
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<INSERT B3.4-66A>

SR 3.4.11.4 

OPERABLE pressure relief capability must be provided to prevent 
overpressurization due to inadvertent full makeup system operation. Such a vent 
keeps the pressure from full makeup flow within the LCO limit. OPERABLE 
pressure relief capability may be provided by an OPERABLE ERV, or by 
depressurizing the RCS and providing an alternate RCS vent path.  

For the ERV to be considered OPERABLE, its block valve must be open, its lift 
setpoint must be set at _< 460 psig, testing must have proven its ability to open at that 
setpoint, and motive power must be available to the two valves and their control 
circuits. The parameter value of 460 psig does not contain allowances for 
instrument uncertainty. Additional allowances for instrument uncertainty are 
contained in the implementing procedures.  

With the RCS depressurized, acceptable alternate vent paths include: a) removing 
a pressurizer safety valve; b) locking the ERV in the open position and disabling its 
block valve in the open position; c) removing a SG primary manway; c) removing a 
SG primary hand hole cover; d) removing all control rod drive top closure 
assemblies (excluding reactor vessel level probe); and e) removing a pressurizer 
manway.
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BASES

SURVEILLANCE S (continued) 
REQUIREMENTS 

usin he PORV for LTOP PORV actuation is needed, as 
it ould depressuriz he RCS.  

rhe [12 hour Fr uency considers the ikelihood of a w 
temperature ov pressure event durin the time. The 3 day 
Frequency i ased on industry ac ted practice and s 
acceptabl y experience with e Ipment reliabilit 

The performance of a CHANNEL CALIBRATION is require yen 
A8]Emonths. The CHANNEL CALIBRATION for the LTOP Vsetpoint 

~~ ensures that . e7RV will be actuated at the appropriate 
RCS pressure by verifying the accuracy of the instrument 
stng. The calibration can only be performed in shutdown.  

SFrequency considers a typical refueling cycle and 
industry accepted practice.

REFERENCES 1. 10 CFR 50, Appendix G.  

2. Generic Letter 88-11.

S3.t l"-6-7A
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<INSERT B3.4-67A> 

3. ANO-1 LTOP Safety Evaluation Report (1CNA058302) dated May 5, 1983.  

4. Response to NRC Request for Additional Information (1 CAN1 17608) dated 
November 15, 1976.  

5. Response to NRC Request for Additional Information (1CAN127602) dated 
December 3, 1976.  

6. Response to NRC Request for Additional Information (1 CAN037716) dated 
March 24, 1977.  

7. ANO-1 License Amendment Request (1CAN119608), dated November 26, 
1988, and Operating License Amendment 188, (1CNA039703) dated 
March 14, 1997.  

8. ANO-1 Request for Exemption (1CAN119608), dated November 26, 1996, and 
Exemption from Requirements of 10 CFR 50.60, (1 CNA039702) dated March 
12, 1997.  

9. 10 CFR 50.36.  

10. ANO-1 License Amendment Request (1CAN059008), dated May 22, 1990, 
and Operating License Amendment 138, (1 CNA1 19002) dated November 1, 
1990.
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RCS Operational LEAKAGE 
B 3.4.13 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.13 RCS Operational LEAKAGE 

BASES 

BACKCROUND Components that contain or transport the coolant to or from 

the reactor core make up the RCS. C pone n re m e 

y 1mnnning, a I, ro i n•g, or essur oadin, andA-/ eeb 

ves isol connectj ys fro he RC 

?During plant life, the joint and valve interfaces can 

produce varying amounts of reactor coolant LEAKAGE, through 

either normal operational wear or mechanical deterioration.  

The purpose of the RCS Operational LEAKAGE LCO is to limit 
atiF 3ri seac .o e LEAKAGE from these 

sources to amounts that do not compromise safee,. This LCO 

specifies the types 1 an aonts of LEAKAGE. ý 

e x , GDC 30 (Ref. 1), requires means for 

K?, S -t~ý ýdetecting and, to the extent practical, identifying the 

Cri•.r•a• source of reactor coolant LEAKAGE. Regulatory Guide 1.45 

(Ref. 2) describes acce tab e i)for selecting Leaka e 

The saf ey signi ficance o EAKAGE varies widel y 

depending on its source, rate, and duration. Therefore, 

detecting and monitoring reactor ant LEAKAGE into the 
ecessar icl eparating/the " 

identifi LEA GE fr e uni ntifie4/LEAKAGE 
necesf ro t a ry s e tat ca be madl ape or alowp hem to ake carrective ac on sh ld a/ 

Fece~ Iopedetrimetal ote sfet "of the f kcilty/and We 

Alimited amount of leakage ins~ide tis expected 1j;k 

Leaka e from these systems should be detected, located, and 

iso ated ram e ain atmosphere, if possible, to eA;f 

not interfere with CS leakage detection.  

This LCO deals with protection of the reactor coolant 

pressure boundary (RCPBI from degradatio e co rom /•n•T~tecli4"ngi rddition preve Tng the ~cident 
Wa,'yi r tio. iTese as "rM.ti~on om be excee~e.  

The consequences of violating this LLO includ (E 
I• of a loss of coolant accident (LOCA). However, 

______(continued)

Rev 1, 04/07/95
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RCS Operational LEAKAGE B 3.4.13

BASES

BACKGROUND 
(continued)

the ability to monitor leakage provides advance warning to 

permit shutdown before a LOCA occurs. This advantage 
has been-s own by "leak before break" studies.

APPLICABLE 
SAFETY ANALYSES

Except for primary to secondary LEAKAGE, the safety analyses 
do not address operational LEAKAGE. However, other 

operational LEAKAGE is related to the safety analyses for 

LOCA; the amount of leakage can affect the probability of 

such an event. The safety analysis for an event resulting 

in steam discharge to the atmosphere assumes •) gpm primary 

to secondary LEAKAGE as the initial condition.  

Primary to secondary LEAKAGE is a factor in the 0& € 

releases c •iie o nresulting from a steam line 

break (SL) Ride nt. To a lesser extent, other accidents 

or transients involve secondary steam release to the 

atmosphere, such as a steam generator tube rupture (SGTR).  
The leakage contaminates the secondary fluid.  

The (AR (Ref. analysis for SGTR assumes the contaminated rg; 

secondary fluid is-only briefly released via.safety valves 

and the majority is steamed.to the condenser. The.1 gpm 

primary to secondary LEAKAGE is relatively inconsequential.

1 i mi 'n •_••to radiation rn ass The SThe 
saety analysis for the SLB accident assumes 1 gpm primary 

to secondary LEAKAGE in one generator as an initial 
^A+in The dose conseouences resulting from the SLB

c•. sc.. T accident are well within the limits defined in 10 CFR 100.  

S3.q-LA RCS operational LEAKAGE satisfies Criterion 2 of C 

LCO RCS operational LEAKAGE shall be limited to: 

a. Pressure Boundary LEAKAGE 

No pressure boundary LEAKAGE is allowed, being 

indicative of material deterioration. LEAKAGE of this 

type is unacceptable as the leak itself could cause 

further deterioration, resulting in higher LEAKAGE.  

Violation of this LCO could result in continued

(continued)
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<INSERT B 3.4-69A>

RCS leakage detection capabilities and methods are identified and discussed in SAR 
Section 4.2.3.8 (Ref. 5) and in the Bases for LCO 3.4.15, "RCS Leakage Detection 
Instrumentation." 

<INSERT B 3.4-69A> 

In MODES 3 and 4, RCS Operational Leakage satisfies Criterion 4 of 10 CFR 50.36.

ANO-1 ITS
2/28/2001INSERT



(\ (~eec 0• '• c. ,mr•na •/ RCS Operational LEAKAGE 

BASES 

LCO degradation of the RCPB. LEAKAGE past seals and 

(continued) gaskets is not pressure boundary LEAKAGE.  

b. Unidentified LEAKAGE 

One gallon per minute (gpm) of unidentified LEAKAGE is 
allowed as a reasonable minimum detectable amount that 

r• vs--r the MM air monitoring and fa- niM sump S~level monitorinf-equipment can detect within a 

reasonable time period. Violation of this LCO could 
result in continued degradation of the RCPB, if the ~~~LEAKAGE is from the pressure boundary. • •• 

c. Identified LEAKAGE 

Up to 10 gpm of identified LEAKAGE is considered 7
allowable because LEAKAGE is from known sources that 
do not interfere with detection of I I LEAKAGE 
and is well within the capability of the RCS makeup 
,s stem. Identified LEAKAGE includes LEAKAGE to the 

c We from specifically known and located 
sources , but does not include pressure boundary 

Cvx. LEA• E > - LEAKAGE or controlled reactor coolant pump (RCP) seal 
leakoff (a normal function not considered LEAKAGE).  
Violation of this LCO could result in continued 
degradation of a component or system.  

r d. Primort Senr

(continue,
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<INSERT B 3.4-70A>

is intended to assure timely shutdown of the plant for appropriate corrective action 
before rupture of the steam generator tube(s) occurs under normal operating or 
postulated accident conditions. These limits also serve to provide added assurance 
that the dosage contribution from tube leakage will be limited to a small fraction of 
10 CFR 100 (Ref. 7) limits for a design basis steam generator tube rupture or main 
steam line break. Primary to secondary LEAKAGE must be included in the total 
allowable limit for identified LEAKAGE.

ANO-1 ITS INSERT 2/28/2001



RCS Operational LEAKAGE 
B 3.4.13

BASES (continued)

APPLICABILITY

� pre5�$We

In MODES 1, 2, 3, and 4, t en ja or P is 
greatesb@M e RCS is pressurized- ava 

In MODES S and 6, LEAKAGE limits are not required because 
the reactor coolant pressure is far lower, resulting in 
lower stresses and reduced potentialsfor LEAKAGE.  

LCO 3.4.14, 'RCS Pressure Isolation yIvejPIV) Leakage," 
measures leakage throughlj•, i F yuaPi1(Vand can impact ) this LCo. Of the two PIVs in series in each isolated line, 
leakage measured through one PIV does not result in RCS LEAKAGE when th. other is leaktight. If both valvesOleak 
and result in a loss of mass from the RCS, the loss must be ei; 
included in the allowable identified LEAKAGE.

A. I 

If primary to 
secondary LEAKAGE_ in excess of the LCO limits, the 
LEAKAGE must be reduced to within limits within 4 hours..
This Completion Time allows time to verify leakage rates and 
O e;U e reduce LEAKAGE to 
within limits before the reactor mius be shut down. This 
action is necessary to prevent further deterioration of the 

LRCPS.  

If an ressure boundar if ident ed, i-entif r, or pr jary to spelondary XKGF annottb. _ 
Lreduc •to 'w'Ith imits wpfthin 4 urs •te reactor must be 
brought to lower pressure conditions to reduce the severity 
of the LEAKAGE and its potential consequences. The reactor 
must be brought to MODE 3 within 6 hours and MODE 5 within 
36 hours. This action reduces the LEAKAGE and also reduces 
the factors that tend to degrade the pressure boundary.

The Completion Times allowed are reasonable, based on 
operating experience, to reach the required conditions from 
full power conditions in an orderly manner and without 
cailengilngtM systems. In MODE 5, the pressure stresses 
acting on the RCPB are much lower and further deterioration 
is much less likely.  

(continuedý

ACTIONS 

P 1.'-marý +

@
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<INSERT B3.4-71A>

B.1 

If unidentified LEAKAGE, or identified LEAKAGE, or both, are in excess of the LCO 
limits, the LEAKAGE must be reduced to within limits within 18 hours. This 
Completion Time allows time to verify leakage rates and either identify unidentified 
LEAKAGE or reduce LEAKAGE to within limits before the reactor must be shut 
down. This action is necessary to prevent further deterioration of the RCPB.
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RCS Operational LEAKAGE 
B 3.4.13

BASES (continued)

SURVEILLANCE 
REQUIREMENTS

Verifying RCS LEAKAGE within the LCO limits ensures that the 
integrity of the RCPB is maintained. Pressure boundary 
LEAKAGE would at first appear as unidentified LEAKAGE and 

be positively identified by inspection. • eAs• 
LEAKAGE ( eteiined 

Ivoerb nrmance of an RCS water i balance. r ary 
o secondar I so mea d by orma of a 

IRCS wat nventor . lance conju on wi efflue3 
imo ing wit da): dwater stem

.q-1-2 The RCS water inventory balance must be performed with 
INS6PjT 25,.- 2A reactor at steady state operating conditionso nr 

erating pressure. ThereforeAthis SR is not required to 
-:ýIASWT 3-4-7Z8 be performed trM T3 W until 12 hours stead state 

6 or -LSteady s a e operation is ired to perform a-proper water 
inventory balanc ca culations dUring maneuvering are not ~~usefula~t aN;We equirgr,,tbe Suwpvlil-lan e~o be-medt wh-nM 
s . sta ei Weffb•ihed.r For RCS operational LEAKAGE 
e ermination by water inventory balance, steady state is 

defined as stable RCS pressure, temperature, power level, 
pressurizer and makeup tank levels, makeup and letdown, and 
RCP pump seal injection and return flows.

An early warning of pressure boundary LEAKAGE r 
unidentified LEAKAGE is provided by the .•t . ýsystems Sr e• , \ 'tnat mon'itor the %y atmosphere radioactivity and 
the•nmw sump level. These leakage detection systems 
are specified in LCO 3.4.15, "RCS Leakage Detection 
Instrumentation."

The 72 hour Frequency is a reasonable interval to trend 
LEAKAGE and recognizes the importance of ear ka e 
detection in the prevention of accidents. ýTt-I ote stat~w 

at S 1ýrequirwto be p nurmed i oeady statpt 
o ationlr -- -

This SR provides the means necessary to determine SG 
OPERABILITY in an operational MODE. The requirement to 
demonstrate SG tube integrity in accordance with the Steam 

(continued)
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<INSERT B3.4-72A>

(stable temperature, power level, pressurizer and makeup tank levels, makeup and 
letdown, and RCP seal injection and return flows) 

<INSERT B3.4-72B> 

The 12 hour allowance provides sufficient time to collect and process all necessary 
data after stable unit conditions are established.
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RCS Operational LEAKAGE 
B 3.4.13 

BASES 

SURVEILLANCE SR 3.4.13.2 (continued) 
REQUIREMENTS 

Generator Tube Surveillance Program emphasizes the 
importance of SG tube integrity, even though this 
Surveillance cannot be performed at normal operating 
conditions.  

REFERENCES 1. 1-CM 5 rppen4W GDC H30. ' 
2. Regulatory Guide 1.45, May 1973. LeskA b4eC+IO •' 

$9"R, Chapter 

D'C YAO &K ý'týM' - Co'j0'r"S0-#4 A = 00O4 

I~t L .Qec<o. I4 * C -I / 

'7 10 CFR' /W0',
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RCS PIV Leakage B 3.4.14

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.14 RCS Pressure Isolation Valve (PIV) Leakage 

BASES 

BACKGROUND 10 n 
•endi*4 ( 1f C and•i. d.Prn.RCS as an two 

normally closed valves in series within the RCS pressure 

boundary that separate the high pressure RCS from an 

attached low pressure system. During their lives, these 
valves can produce varying amounts of reactor coolant 

leakage through either normal operational wear or mechanical 
deterioration. The RCS PIV Leakage LCO allows RCS high 
pressure operation when leakage through these valves exists 
in amounts that do not compromise safety.

The PIV leakage limit applies to each individual de 
Leakage through both series PIVs in a line must be included 
as part of the identified LEAKAGE, governed by LCO 3.4.13, 

"RCS Operational LEAKAGE." This is true during operation 
only when the loss of RCS mass through two series valves is 

determined by a water inventory balance (SR 3.4.13.1). A 

known component of the identified LEAKAGE before operation 
begins is the least of the two individual leakage rates 
determined for leaking series PIVs during the required 
surveillance testing; leakage measured through one PIV in a 
line is not RCS operational LEAKAGE if the other is 
leaktight.

K3)

Although this specification provides a limit on allowable 
PIV leakage rate, its main purpose is to prevent 
overpressure failure of the low pressure portions of 

connecting systems. leakagellimit is an indication that 

the PIVs between the RCS "nd the connecting systems are 

degraded or degrading. PIV leakage could lead to 
QueespreZu--• iof the low pressure piping or components.  

"-- "Failure consequences could be a loss of coolant accident 

(LOCA) outside of cvfie: , an unanalyzed accident that 

4e reoic-or could degrade i low pressure injectiont

TheJ oý s L:t e 1975 NRC "Reactor Safety 
Study' (Ref.Z )9identified potential intersystem LOCAs 

as a significant contributor to the risk of core melt.

(continued)
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<INSERT B3.4-74A>

isolation check valve which is closest to the reactor vessel in the decay heat system 
injection lines and to each parallel pair of check valves which protect an individual 
low pressure injection line (Ref. 1).
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£-r,-er 4 or AI 4k IJO-; Opef-4 'b0 rRCS PIV Leakage 
B 3.4.14

BASES

BACKGROUND 
(continued)

A subsequent study (Ref.1 evaluated various PIV 
Lconfigurations to determine the probability of intersystem 

LOCAs.  

PIVs are provided to isolate the R CS from the f•o _ 

L!De~cay Heat Removal (OUR) System., 

b. hirgenc CopeCooling S~yy em (ECCS);nd 

Makeup 
Sir urificati System.  

( TP r•7 [JRAR sittioM Ref pec

Violation of this LCO could result in continued degradation 
of a PIV which could lead to overpressurization ofi 

ss S n--and the loss of the integrity of a fission 
pfroduct barrier.  

'o ' T ""

APPLICABLE 
SAFETY ANALYSES

6?~ k. 1
AReference( identified potential intersystem LOCAs as a 

significant contributor to the risk of core melt. The 
/dominant accident sequence in the intersystem LOCA category 

is the failure of the low pressure portion of the DHR System 
outside of,& The accident is the result of a 
postulated failure of the PIVs, which are part of the 
reactor coolant pressure boundary (RCPB), and the subsequent 
oressurization of the DHR System. o rea omi

red fni•z6l) pgio.Igverpressurization 
low pressure linewould result in a LOCA

outside ct e- and subsequent risk of core me it.  

Reference valuated various PIV configurations, leakage 
testing of the valves, and operational changes to determine 
the effect on the probability of intersystem LOCAs. This 
study concluded that periodic leakage testing of the PIVs 
can substantially reduce the probability of an intersystem 
RCkage satisfies Criterion of the Po 

meA . 1

-eA~i

(continued)
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<INSERT B3.4-75A>

Except for primary to secondary LEAKAGE, the safety analyses do not address 
operational LEAKAGE. However, other operational LEAKAGE is related to the 
safety analyses for LOCA; the amount of leakage can affect the probability of such 
an event.
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RCS PIV Leakage 
B 3.4.14 

BASES (continued) 

LCO RCS PIV leakage is identified LEAKAGE into closed systems 

connected to the RCS. Isolation valve leakage is usually on 

the order of drops per minute. Leakage that increases 

significantly suggests that something is operationally wrong 

and corrective action must be taken.  
The LCO PIV leakage limit is 5 e o in o 

^v 'e a m u Pprevious/ 
rP i olnr of I oin for •I1 valve/t-izes imp• d an .  

"unjuskled penalty the la valves thout pro ding un~~tin on pot ~i al val v /degradat i n and res ted in 

s i n l e a l o l e v al u e._ .  

Reference ermits leakage testing at a lower pressure 

differential than between the specified maximum RCS pressure 

and the normal pressure of the connected system during RCS 

operation (the maximum pressure differential) in those types 

of valves in which the higher service pressure will tend to 

diminish the overall leakage channel openinq. In such 

cases, the observed rate may be adjusted to the maximum'-it' 

pressure differential by assuming leakage is directl 

ro onalo e pressure differentiay 

APPLICABILITY In MODES 1, 2, 3, and 4, this LCO applies because the PIV 

leakage potential is greatest when the RCS is pressurized.  

In MODE 4, valves in the DHR flow path are not required to 

meet the requirements of this LCO when in, or during the 

transition to or from, the DHR mode of operation.  

In MODES 5 and 6, leakage limits are not provided because 

the lower reactor coolant pressure results in a reduced 

potential for leakage and for a LOCA outside the 

ACTIONS The ACTIONS are modified by two Notes. Note 1 is added to 

provide clarification that each flow path allows separate 

entry into a Condition. This is allowed based upon the 

functional independence of the flow path. Note 2 requires 

an evaluation of affected systems if a PIV is inoperable.  

(continued)
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RCS PIV Leakage 
B 3.4.14

BASES

ACTIONS 
(continued)

The ja ay have aff•,ted'sy,;,rem ope ?aolay~i'r / 
I'SO-io a in low pathl with A alterr, e vavýa, i I: 

e egriaded the ability-of the interconnected system-to 
Ope-rForm its sayfety function.

A.1 nd_.AL-eA, 
The flow path must be isolated 
KActI.OfA.L.a A.1are monll1F

/ frVP y_ 

N "r e4

R0, theqgn -must be 
it to a MODE in which the requirement does not apply.  

(cEtnuD

BWOG SS B 3.-77(Rv o1 ti0/07/9
(continued)
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<INSERT B3.4-77A>

When using this automatic MOV for isolation, deactivation makes the low pressure 
injection subsystem of one train of the ECCS inoperable since the MOV must 
automatically open to provide the LPI ECCS function. The ECCS Specification will 
effectively limit continued operation.
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RCS PIV Leakage B 3.4.14

BASES 

ACTIONS (continued) 

To achieve this status, theý ý; must be brought to MODE 3 

within 6 hours and to MODE 5 within 36 hours. This Required 

Action may reduce the leakage and also reduces the potential 

or a LOCA outside the.e. The allowed Completion 

~Od~or ~ Times are reasonable ased on operating experience, to reach 
the required conditions from full power conditions in 

an orderly manner and without challenging systems.

k * I * 0

•/ The inoperability of the DHR autoclosure interlock renders 
I the DHR suction isolation valves incapable of isolating in 

response to a high pressure condition and preventing 

inadvertent opening of the valves at RCS pressures in excess 

of the DHR_ stems design pressure. If the DHR autoclosure 

r~e~q:,r~e~ "t' inter ock isi•noperable, operation may continue as long as 

the DHR suction penetration is closed by at least one closed 

manual or deactivated automatic valve within 4 hours. This 

action accomplishes the purpose of the autoclosure function.

(continued)
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<INSERT B3.4-78A>

isolation check valve which is closest to the reactor vessel in the DHR System 
injection lines (DH-14A and DH-14B) and to each parallel pair of check valves which 
protect an individual low pressure injection line (total for DH-13A and DH-17, and 
total for DH-13B and DH-18).  

<INSERT B3.4-78B> 

Reference 5 permits leakage testing at a lower pressure differential than between 
the specified maximum RCS pressure and the normal pressure of the connected 
system during RCS operation (the maximum pressure differential) in those types of 
valves in which the higher service pressure will tend to diminish the overall leakage 
channel opening. In such cases, the observed rate may be adjusted to account for 
the maximum pressure differential by assuming leakage is directly proportional to 
the square root of the pressure differential.
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RCS PIV Leakage B 3.4.14

BASES 

SURVEILLANCE SR 34.414.1 (continued) REQU IREMENTS (j [ 
10 CFR 50.55a(g) (Ref.'() a contained in the Inservice 

Testing Program, e allowed by the American 
Sce K-te hanical Engineers (ASME) Code, Section XI 

[, " Ref. is based on the need to perform such 
sveillances under conditions that apply during an outage 
aand the potential for an unplanned transient if the 
Surveillance were performed with thef at power. tiZt)

Z3,q-17q

In addition, test must be performed ce after the valve 
r ed c d 

the 
I n t 

a ht di te 
has a been opened flow or exercised ensure tight ed 

this 
e d t 

after 
a bee mu be 

e re ti 

reseati P s disturbed in the p ormance of this 

t st ng I p c nnot a ti cal be 

v n s t . f our r 

y he 0 e of n 
- f 

umentat 
-0 Surveillanc should also be teste nless documeentati rv 1 7 

df' be teste p 
I ess 

Zv i s m t r perf d with i n 4 hour after 

1 

shows tha an infinite testing I p cannot practical beva' ve 
e e -ng* 

P s di stur 

s at 
1 ng 

I 
1 0 

I la 

an prac Cal t li mi t or pe 0 ng th is te st 
t v ng us 1 th I n 24 he s i st 

s aho:ided Testing must be perf Wi d within 2 

s at i a va ve 
s n op n 

ow b / rm 
/4 

ti 
on 

n i ng or 
r ti 

1 0 
a he e has been reseated. Within 24 hours is 

rea nablee andd practical t' limit for perfo ing this test 

er opening or reseati a valve.

Th leakae is to be at the RCS pressure 

associated wi MODES 1 and This permits leakage testing 
at high differential pressures with stable conditions not 

epossible in the MODES with lower pressures.  

Entry into MODES 3 and 4 is allowed to establish the 
necessary differential pressures and stable conditions to 

allow for performance of this Surveillance. The Note that 
allows this provision is complimentary to the Frequency of 
/prior to entry into MODE 2 whenever the unit has been in 

MODE 5 for 7 days or more, if leakage testinh has 
_performed iin the previous 9 months.hs In •dtton, tis• 

(•relJ ancei re xred to be Per/ormed on the Dp" 

s SsJwhen the DHR •vstem is a'lign dto theRCinl e 

' deWiyheat removal 'ode of operati . PIVs contai d in the 

K fow path mu tbe leakage ra~a tested after JlR is 

A/secured and sta ~e unit condittAn and the nec sary 
Sdifferential essures are e

ReviewerX The h r..." Frequen of performance e e e e e 
e ue 0 

or S eillance Req 
nt 3.4.14.1 i not required fo 

heserm 
c 

ed for 
ce Re to 1980. These 

B&ýiAn'ee s GGroup pla s licensed pri 

c ts cal S i fi ro s pr sur isol t j 

0abl h n 

/4 1 980 
not requ 

nnts weere license prior to the NR establishing fo al 

v I v s Su s q tj y t s earl r plants had th r 

's r up p NR e istI' rf a X n se re isolat' /ichnical Specifi tion controls f pressu e 
W w t 

valves. Subseq tly, thesee ear

(continued)
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<INSERT B3.4-79A> 

To satisfy ALARA requirements, leakage may be measured indirectly (as from the 
performance of pressure indicators) if accomplished in accordance with approved 
procedures and supported by computations showing that the method is capable of 
demonstrating valve compliance with the leakage criteria.
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RCS PIV Leakage 
B 3.4.14 

BASES 

SURVEILLANCE SR 3.4,14.1 (continued) 
REQUIREMENTS I 

licenses m ified by NRC Order to .quire certain PIV 
testing F quencies (excluding theY(24 hour..." Frequency) / 
be incl ed in that plant's Techical Specifications. Ba*d 
upon t information available o the Staff at the time, he 
conte of those Orders was sidered acceptable. S1 e 
198 , the NRC Staff has det ined an additional Plk akage 
ra determination is requi ed within 24 hours foll ing 
a uation of the valve a flow through the valve. This is 
ecessary in order to e ure the PIV's ability to support 

the integrity of the r actor coolant pressure bo ndary. The 
Revised Standard Tec ical Specifications incl e the 
"24 hours..." Frequ cy to reflect current N Staff 
position on the n d to include this test r uirement within 
Technical Specif* ations.  

KLSRa 3.4.14.2.94ZSýR 3.4ý.14.3 .ýS ýý.q.LtL4. ..A .AvR 3-L~4-5X) 

oVerifyin that the DHR autoclosure interlocks are OPERABLE 
ensures that spressure wll ressurize e OHR systenr ) The 

<as• ~ ek'5e '~ inter oc that prevent$ the va ves rom being va Ives Are oe• ened -so:•~at~ XCtU . ;r'essure~nustd~• _ 

P proee4+ Pk 2 p-sg to o n th alve This etp9nt e res e Re i press re wi~fntb exceedred a~d' thej!HR r;~if 
a Yesr 11 lift,.•_ The IS month lreuency --sbae on .,-the need to perform this Surveillance. under the conditions,

V•yJlcl 'in that apply during a plant outage and~the potential for an 
valv; ' e4U ind unplanned transient if the Surveillance was performed with 

rorSs Msa .... . the reactor at power. The 18 month Frequency is also 
Imeedaiof,• •acceptable based on consideration of the design reliability 
C]]oa--ee fo (and confirming operating experience) of the equipment.  

-ThesSRs are n f ied by Note allowing the DOIR autocipture 
S-tion to b disabled when sing the DHR ;Xtem suon 

N Ie- liefval.for cold ove essure prote on in aiordana 
pvt O -.4.1- .

REFERENCES

(continued)
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RCS PIV Leakage 

BASES ,2maJ'uet L& 
REFERENCES (3- C-~ FR Ann. -e'._e,• , .rWr..,/••L 

(continue ) . NUREG-75/OI4 ,PAppend'-x V,-Oct[ober 1"975.,, e 

). NUREG-0677, - May 1980. ; 

o - nt c aini ii of P .1 0 CfP. STO34 

(•. ASME, Boiler and Pressure Vessel Code, Section XI.  

10 CFR 50.55a(g).
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RCS Leakage Detection Instrumentation 
B 3.4.15 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.15 RCS Leakage Detection Instrumentation 

BASES

(GDC 30 "enF A ty 1O CFR 0(Ref. 1) requires means for detecting an, to the extent practical, identifying the 

location of the source of RCS LEAKAGE. Reuory 

Guide 1.45 (Ref. 2) describes acceptable _ for 

selecting leakage detection systems.  

Leakage detection systems must have the capability to detect 

significant reactor coolant pressure boundary (RCPB) 

degradation as soon after occurrence as practical to 

minimize the potential for propagation to a gross failure.  

Thus, an early indication nis necessary to 

permit proper evaluation of all unidentified LEAKAGE.

eAi ir

Industry practice has shown that water flow changes of 0.5 

to 1.0 gpm can readily be detected in contained volumes by 

monitoring changes in water level, in flow rate, or in the 

o)pera fretuency o a m The G sum used eA;m 

collect unidentfe LEAKAGE 'is instrumented to o eec nidntified LEAKAGEi nSre• 

increases of) 1.0 gpm in thtees. This_ 

sensitivity is acceptable for detect1ngincreases . •.  

unidentified LEAKAGE.

ant

tm Radioactivity detection systems are included for 
mon ring both particulate and gaseous activities because 

of their sensitivities and rapid responses to RCS LEAKAGE.  

An i ease in hulidity of he conta ent atmo ere woul 

in " ate rele e of wat vapor tote contaip ent. Dew 

~,pdnt temp ture mea rements c thus be $ed to monitor 
humidit evels of v i _ e t sp increase an de 

* -- --.- 4~1 rt i AICArF. A 1F increase 4de

(continued)
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RCS Leakage Detection Instrumentation B 3.4.15

BASES

BACKGROUND 
(continued)

APPI I CABLI

APPLICABLE 
SAFETY AM 

R3A* T

Si 0e the humid6 level is i luenced by veral factory, a 
antitative luation of indicated 1 akage rate b this 

means may b uestionable nd should bekompared to o erved 
increases liquid flo/ Into or from he containmet sump 

anT-co nsate flow f m air cooler, . Humidity vel 
monit ng is consid ed most usef as an indir t alarm or 

mdi tion to ale the operator o a potentia problem.  
H dity moni or re not requ. ed for this L 

Air temperature and pressure monitoring methoDs may also be 

used to infer unidentified LEAKAGE to the 92 MM.D 
Stemperature and pressure fluctuate slightly 

ur operation, but a rse above the normally 

"t- inicated range of values may indicate RCS LEAKAGE into the 

- e The relevance of temperature and pressure 

-measureements are affected byIq- free volume and, 

for temperature, detector location. Sr rom 

these instruments can be valuable in recognizing rapid and 

sizable leakage to the (. Temperature and 

Dressure monitors are not required by this LCO.

need to evaluate the severity of an alarm or an e•Jt 

ALYSES indication is important to the operators, and the ability to 

compare and verify with indications from other systems is 

necessary. The s stem response times and sensitivitie are are 

described in the SAR (Ref. 3). u & I ins r en 
6d e e t.%, Vns;r--transp 

delay of the age from sourc to an instr nt (u,) 
1 ion yiel n accepta overall sponse tim 0

The safety significance of RCS LEAKAGE varies widely 
depending on its source, rate, and duration. Therefore, 
detecting and monitoring reactor ln IA•fELn0t2 

ar eesa .~u d ikl Seatig C~o~O ~~tA~4~~ien Ie meni ent'fied L GE pr~ovides, 

t S y of t unit dthe ublic.  

RCS leakage detection instrumentation satisfies Criterion 1 
~~of{T Roe St•m•. F -0,3&' 

Tn t\&6btS 3c'eD , CS /3 4tcii 8t 3 Ret 1, 0 

t~tr¶C~~c~l ~ C~r~,~e((continued) 
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<INSERT B3.4-83A>

Except for primary to secondary LEAKAGE, the safety analyses do not address 
operational LEAKAGE. However, other operational LEAKAGE is related to the 
safety analyses for LOCA; the amount of leakage can affect the probability of such 
an event. Therefore, the

ANO-1 ITS 2/28/2001INSERT



RCS Leakage Detection Instrumentation 
B 3.4.15 

BASES (continued) 

LCO One method of protecting against large RCS LEAKAGE derives 

from the ability of instruments to rapidly detect I 

small leaks. This LCO requires instruments of diverse 

monitoring principles to be OPERABLE to provide a high 

degree of confidence that small leaks are detected 

in time to allow actions to place the i n a safe 

condition when RCS LEAKAGE indicates pSS' le e RCPBk 
degradation.  

The LCO requirements are satisfied when monitors of diverse 

rl 4 measurement means are available. Thus, t•esp 

monitor, in combination with a particulate or gaseous 

radioactivity monitor, provides an acceptable minimum.

APPLICABILITY Because of elevated RCS temperature and pressure in MODES 1, 

2, 3, and 4, RCS leakage detection instrumentation is 

required to be OPERABLE.  

In MODE 5 or 6, the temperature and pressureth 
maintained lo o a -ori mss Since the 

temperatures an pressures are lower than those for 

MODES 1, 2, 3, and 4, the likelihood of leakage and crack 

propagation is smaller. Therefore, the requirements of 

this LCO are not aplicablein MODES 5 and 6.

With the required sump monitor inoperable, no 

other form of sampling can provide the equivalent 
information. j- , , m .. '

Howevr thetmosphere activity monitor will 
provide s of changes in leakage. Together with 

the atmosphere monitor'the periodic surveillance for RCS 

inventory balance, SR 3.4.13.1,irhve n 

M oat an increased frequency of 24 nours g 

providiin ormation that is adequate to detect leakage.-) 

Restoration of the required sump monitor to OPERABLE status 

is required to regain the function in a Completion Time of 

30 days after the monitor's failure. This time is

ed~

(continued)
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<INSERT B3.4-84A>

A Note is added allowing that SR 3.4.13.1 is not required to be performed until 
12 hours after establishing steady state operation (stable temperature, power level, 
pressurizer and makeup tank levels, makeup and letdown, and RCP seal injection 
and return flows) at or near operating pressure. The 12 hour allowance provides 
sufficient time to collect and process all necessary data after stable unit conditions 
are established.

ANO-1 ITS INSERT 2/28/2001



RCS Leakage Detection Instrumentation B 3.4.15

BASES

ACTIONS 
A/•, X0 V\ +

A.1 and A.2 (continued)

acceptable considering the ,/requency and adequacy of the RCS 
. . lane& reqnired by Reouired Action A.1.

*4L?

13 i •L). / I_ ie ,.,., .... ... • ______ 
7- 1 Actio f_,fon. are modified by - -2_) 

a Note indicating that the provisions of LCO 3.0.4 do not 
tr e apply. As a result, a MODE change is allowed when the sump 

i.('•,,•\'•")-•moito•iinoperable. This allowance is prodebcas 
S~other isruetation is available to monitorRSLEAG 

B.I.I. B.1.2. and B.Z 

Withrie-uredgaseous or particulate atmosphere 
radioactivity monitoring instrumentation channel 
inoperable, alternative action is required. Eit er grab 
samples of the cc e atmosphere must be taken and 
ana yzea or water inven ory balances, in accordance with 
SR 3.4.13.1, must be performed to provide alternate periodic 

information. With a sample obtained and analyzed or a water 
inventory balance performed every 24 hours, the reactor may 
be operated for up to 30 days to allow restoration of at 
least one of the radioactivity monitors.

The 24 hour interval provides periodic information that is 

"adequate to detect leakage.& The 30 day Completion Time 
•./ recognizes at least one other form of leak detection is 

ava la-e

RequieActions .1.1, 8.1.2 and B.2 are •m1dified by/a.
Not-prindicatin hat the pr isions of Lr 3.0.4 do t 

1 As a esult, a MON 0 change is owed whenn hhe 
containmen atmosphere ddioactivit onitor is operable.  
This all ance is pr ded becaus other inst mentation is 
Kavlaila e to monit RCS LEAKA

C.1 and C1 a.& O . .. ! . - : ,-'Lr- "lo rvtt 
I f( Re uredAction 

iwn• r r Completion Time0 the unit must be 
-ought to a MODE in which the LCO does not apply. To 

achieve this status, the unit must be brought to at least 

MODE 3 within 6 hours and to MODE 5 within 36 hours. The 

allowed Completion Times are reasonable, based on operating 

(continued)
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<INSERT B3.4-85A>

A Note is added allowing that SR 3.4.13.1 is not required to be performed until 
12 hours after establishing steady state operation (stable temperature, power level, 
pressurizer and makeup tank levels, makeup and letdown, and RCP seal injection 
and return flows) at or near operating pressure. The 12 hour allowance provides 
sufficient time to collect and process all necessary data after stable unit conditions 
are established.

ANO-1 ITS INSERT 228/2001



RCS Leakage Detection Instrumentation B 3.4.15

BASES

,I and C-2 (continued) 

experience, to reach the required 
power conditions in an orderly manner 
challenging I systems. _

conditions from full 
id without

With both required monitors inoperable, no m 'ý~en 
of monitoring leakage are available, and immediate plant 

shutdown in accordance with LCO 3.0.3 is required.

SURVEILLANCE 
REQUIREMENTS

SR 3.4.15.1 e cr6P'%1IX 

SR 3.4.15.1 requires the performance of a CHANNEL CHECK of 

the required atmosphere radioactivity monitor.  

The check gives reasonable confidence that each channel is 

operating properly. The Frequency of 12 hours is based on 

instrument reliability and is reasonable for detecting off 
normal conditions.

SR 3.4.15.2 

SR 3.4.15.2 requires the performance of a CHANNEL FUNCTIONAL 
TEST of the required atmosphere radioactivity 

monitor. The test ensures t at the monitor can perform its 

function in the desired manner. The test verifies the alarm 
and relative accuracy of the instrument string.  

The Frequency of 92 days considers instrument reliability, 
and operating experience has shown it proper for detecting 
degradation.  

SR 3.4.15.3 and SR 3.4.15.4 

These SRs require the performance of a CHANNEL CALIBRATION 

for each of the required RCS leakage detection 
instrumentation channels. The calibration verifies the 

accuracy of the instrument string, including the instruments 

- ocate Insi e e . The Frequency of41B~ monthstis 
a typical refuei eand considers channel reliability.  

(continued)
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RCS Leakage Detection Instrumentation 
B 3.4.15

BASES

SURVEILLANCE 
REQUIREMENTS

SR 3.4,15.3 and SR 3.4.15.4 * ued) 

operating experience has MEREWthis 
acceptable.

Frequency is

REFERENCES 1. ene•"S_ dix A co10 /, GDC 30.  

2. Regulatory Guide 1.4 5 e4r Lca• ie~ue EAgsu ' 

3 . e& ct e b e keeý;oM ýY dkei &S, 

3. ýSAR, Section Meý 1973

zj, IoCPP.- sO,3t�.
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RCS Specific Activi• 
B 3.4•

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.gj-RCS Specific Activity 

BASES

BACKGROUND The Code of Federal Regulations, 10 CFR 100 (Ref. 1), 

specifies the maximum dose to the whole body and the thyroid 

an individual at the site boundary can receive for 2 hours 

during an accident. The limits on specific activity ensure 

that the doses are held to a small fraction of the 

10 CFR 100 limits during analyzed transients and accidents.  

The RCS specific activity LCO limits the allowable' 

concentration level of radionuclides in the reactor coolant.  

The LCO limits are established to minimize the offsite 

radioactivity dose consequences in the event of a steam 

generator tube rupture (SGTR ccident.  

The LCO contains speci ' activity limits for both DOSE 

EQUIVALENT 1-131 and specific activity. The allowable 

levels are intended to limit the 2 hour dose at the site 
boundary to a small ratinot 

f- eval uati onso rdoa 

,,s consequen fortpc 
locations.  

Tepar m ic evaluationt ;howed the pote ia ffsite d9l 

levels r an SGTR acci t wereguid•appore limitsm(Ra.ll 

frac * -F-ithe 10 CF 100 dose guide e limits (Ref.  

E evaluation.:,as 4 a broad ra of site appli le

APPLICABLE The LCO limits on the specific activity of the reactor 

SAFETY ANALYSES coolant ensure that the resulting 2 hour doses at the site 

boundary will not exceed a small fraction of the 10 CFR 100 

dose guideline limits following an SGTR accident.- e 

, _ _/~s ae ana ys ' Re. assumes espe c a ity 

/I ]S• •-~- \ th reactor •bolant the LC imits d an estin 
~ ,q•'A• / actor cgd Fant st m gener or (SG) ube le age r e of 

Mgpm. vThe anal is also ss s eact trip d a 
- ~ .ho I= ovan

(continued)
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<INSERT B3.4-88A> 

The thyroid dose conversion factors used in the calculation of DOSE EQUIVALENT 
1-131 are identified in Section 1.1, "Definitions." 

Rupture of a steam generator tube would allow primary coolant activity to enter the 
secondary coolant. The major portion of this activity is noble gases and would be 
released to the atmosphere from the condenser vacuum pump or a relief valve.  
Activity would continue to be released until the operator could reduce the primary 
system pressure below the setpoint of the secondary relief valves and could isolate 
the faulty steam generator. The worst credible set of circumstances is considered to 
be a double-ended break of a single steam generator tube, followed by isolation of 
the faulty steam generator within 34 minutes after the tube break. Assuming the full 
differential pressure across the steam generator, no more than one-quarter of the 
total primary coolant could be released to the secondary coolant in this period. The 
decay heat during this period of 1 hour for pressure reduction will generate steam in 
the secondary system representing less than 15 weight percent of the secondary 
system.  

The parameters assumed in the dose analysis (Ref. 2) for the single steam generator 
tube failure included the following values: 

1) total primary coolant volume (mass) = 5.2 x 105 lbs.  

6 
2) total secondary coolant volume (mass) = 2 x 10 lbs.  

3) leakage rate from primary to secondary system = 1 gpm.  

8 

4) fission product decay heat energy for 1 hour = 1.56 x 10 BTU.  

5) steam mass released to environs = 2.84 x 105 lbs.  

4 
6) primary coolant released to secondary (34 minutes) = 8.7 x 10 lbs.  

7) minimum primary to secondary iodine equilibrium activity ratio = 20 to 1 (for 1 
gpm leakage).  

8) DOSE EQUIVALENT 1-131 specific activity = 3.5 j±Ci/gm (Primary) 

9) DOSE EQUIVALENT 1-131 specific activity = 0.17 pCi/gm (Secondary).  

10) total specific activity in primary = 72/E .tCi/gm.  

11) X/Q = 7.0 x 104 sec/m 3 at limiting point beyond site boundary of 1046 meters for 
30 m release height - equivalent to ground level release due to topography 
including building wake effect for 5 percentile meteorology.  

12) total radioactivity in primary coolant released to secondary coolant released to 
environs.  

13) ten percent of the combined radioiodine activity from primary activity in 
secondary coolant and secondary activity present in steam mass (released to 
environs) assumed released to environs.

ANO-1 ITS INSERT 2/28/2001



<INSERT B3.4-88A> (continued) 

The whole body dose resulting from immersion in the cloud containing the released 
activity would include both gamma and beta radiation. The gamma dose is 
dependent on the finite size and configuration of the cloud. However, the analysis 
employed the simple model of the semi-infinite cloud, which gives an upper limit to 
the potential gamma dose. The semi-infinite cloud model is applicable to the beta 
dose, because of the short range of beta radiation in air. The resulting whole body 
dose was determined to be less than 0.5 Rem for this accident.  

The thyroid dose from the steam generator tube rupture accident has been analyzed 
assuming a tube rupture at full load and loss of offsite power at the time of the 
reactor trip, which results in steam release through the relief valves in the period 
before the faulty steam generator is isolated and primary system pressure is 
reduced. The limiting iodine activities for the primary and secondary systems are 
used in the initial conditions. One-tenth of the iodine contained in the liquid which is 
converted to steam and passed through the relief valves is assumed to reach the 
site boundary. The resulting thyroid dose from the combined primary and secondary 
iodine activity released to the environs was determined to be 1.5 Rem for this 
accident.  

The limit for secondary iodine activity is consistent with the limits on primary system 
iodine activity and primary-to-secondary leakage of 1 gpm. If the activity should 
exceed the specified limits following a power transient, the major concern would be 
whether additional fuel defects had developed bringing the total to above expected 
levels. From the observed removal of excess activity by decay and cleanup, it 
should be apparent whether activity is returning to a level below the specification 
limit. Appropriate action to be taken to bring the activity within specification include 
one or more of the following: gradual decrease in power to a lower base power, 
increase in letdown flow rate, and venting of the makeup tank gases to the waste gas 
decay tanks.

ANO-1 ITS INSERT 2/28/2001



RCS Specific Activity 
B 3.4.4 

BASES

APPLICABLE 
SAFETY ANALYSES 

(continued)

hs alysis/fs used e~ assess •angest tocAhe facilit•ta•_ oc d affecVRC$ speci4fic acti vty as th/ _elate to/ e 

h e i s• i n re s s u e i /t~ r u t u r . G .c au se s r ~io act iv e l y 
contaminated seam to xlIscharge t the atmoph"er through/ 

the'atmosp, ric d valves or0 'e main steam.safeta val s.  

T e atmospheric d charge sto when the tu.6ine bypass o 
•hecodese rioesthe e .ess energy t o/'raPladlfYre ' d 

the pressure and los he tevalves.,rn I. ti • I.....w 
reioves care/decayf heat •fventing stepm until thncooldown 

The (• analysis shows the radiological consequences of 

an SG-Waccident are within a small fraction of the 

Reference 1 dose guideline limi ts, per ion w1 iodine/ 
'se,,Fy 'vl rae han ;•e LCO limit is mit 

permisM ible, if the a ivity levels d not exceed the mt 

ýho ~in Figure 3.4 ~-,in the ap icable Specific in 7 or or hn 8
e emainder the above lim' permissible iod* e levels 

shown in Fig 34 ceof the low 
ST '7e cae tbl bcuso 

probability f an SGR acci, ent occurring dur* g the 

establish 48 hour time mit. The occurr ce of an S R 

acciden at these permi ible levels could ncrease th site 

bound ydose levels, t still be withi 10 CFR 100 ose 

gui Inliis

Kultf-e -h o-131 ensures the 

2 hour t yroid dose to an individual at the site boundary 
durin th -cMBs, wi ll be a small 

raction of t e a owed thyroid ose. The limit on 

"pecific activity ensures the 2 hour whole body dose to an 

individual at the site boundary during the will be a 

small fraction of the allowed whole body dose. N6TP

e 

dfr
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RCS Specific Activit BctivitýD

LCO 
(continued)

The S analysis (shows that the 2 hour 
site boundary dose levels are within acceptable limits.  
Violation of the LCO may result in reactor coolant 
radioactivity levels that could, in the event of an SGTR, 
lead to site boundary doses that exceed the 10 CFR 100 dose 
guideline limits.

APPLICABILITY In MODES 1 and 2, and in MODE 3 with RCS average temperature 
0* 0", operation within the LCO limits for DOSE EQUIVALENT 

and specific activity are necessary to contain 
'~~the potential consequences of an SGTR to within the 

acceptable site boundary dose values.  

For operation in MODE 3 with RCS average temperature 
< 500*F, and in MODES 4 and 5, the release of radioactivity 
in the event of an SGTR is unlikely since the saturation 
pressure of the reactor coolant is below the lift pressure 
settings of the atmospheric dump valves and main steam 
safety valves.

ACTIONS

With the 600f-EgUMVALEX L7.ITDgreater than the LCO limit , 

• a~~lnte"a]s ot 4 .urs must e de ueonrae 
~it; nolig r 3._6- are / n ~e ceeded The / 

Eopeio ime of 4 Wirs is req 'red to obt ifn and ana •)ze) 
S)-•i naSs c'~'. ontin• for trend* =.  

(continued)
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RCS Specific Activit.  
B 3.4.  

BASES

0 -

A(continued)

must be restored t 
I .9 i,.Sat

t ours I A to btain andnalyze a sapwe.  

LA."-L ; RCS average temperature < 5001F lowers the saturation 

pressure of the reactor coolant below the setpoints of the 

main steam safety valves, and prevents venting the-SG to the 

environment in an SGTR event. The Completion Time of 

6 hours is required to reach MODE 3 from full power 

conditions in an orderly manner and without challenging 

or______I__A_ systems.

SURVEILLANCE 
REQUIREMENTS R3s performing a gamma isotopic analysis as 

a measure of the gross specific activity of the reactor 

coolant at least once per 7 days. e asicaly a 

o vua•itative 8asu " "th fh lives lo er 

th 5min . excl ngid sthis mesurement the 
th 5 iues, _On fl2COAI mmul

(continued)
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)hours. The COWmp lelln ,O c I , ..... o1 S i 

A-4- - 2eeneiated Completion Tim

©-

I
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<INSERT B3.4-91A>

The gross specific activity analysis consists of the quantitative measurement of the 
total activity of the primary coolant in units of microcuries per gram (.Ci/gm). The 
total primary coolant activity is the sum of the degassed beta-gamma activity and 
the total of all identified gaseous activities 15 minutes after the primary system is 
sampled and any identified beta emitters (i.e., tritium, SR89, SR90, etc.).

INSERT 2/28/2001ANO-1 ITS



RCS Specific Activity 
B 3.4.  

BASES 

SURVEILLANCE SR 3.4.. (continued)
REQUIREMENTS

Trending the results of this Surveillance allows proper 

remedial action to be taken before reaching the LCO limit 

under normal operating conditions. The Surveillance is 

applicable in MODES 1 and 2, and in MODE 3 with RCS ave e 

temperat•r•east 5000F. The 7 day Frequency 
Leof a gross fuel failure during that time 

SR 3 4..

This Surveillance is performed in MODE 1 only to ensure the 

iodine remains within limit during normal operation and 

following fast power changes when fuel failure is more apt 

to occur. The 14 day Frequency is adequate to trend changes 

in the iodine activity level considering ross s ecific 

tivity is monitored every 7 days. e requen , etwe 

"Z an o s after a r cnang z•15% within 

1 hour riod, is lished ause the •dine le s peak 

dur' this ti ollowing 1 failur samples other 
es would vide na rate resul

Frequency o t 1 54 oays re Q09.,•'a= L r*kv .  

This SR modified by a Note that requires 
to be performed 31 days after a minimum of 2 EFPD and 

20 days of MODE 1 operation have elapsed since the reactor 
was last subcritical for at least 48 hours. This ensures 

the radioactive materials are at equilibrium so the analysis 
for E is representative and not skewed by a crud burst or 
other similar abnormal event.

(continued)
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<INSERT B3.4-92A>

The radiochemical analysis consists of the quantitative measurement of the activity for each 
radionuclide which is identified in the primary coolant 15 minutes after the primary system is 
sampled. The activities for the individual isotopes are used in the determination of E-bar.  
The gamma energy per disintegration for those radioisotopes determined to be present shall 
be as given in "Table of Isotopes" (1967) (Ref. 4) and beta energy per disintegration shall be 
as given in USNRDL-TR-802 (Part II) (Ref. 5) or other references using the equivalent 
values for the radioisotopes. Iodine isotopic activities are weighted to give DOSE 
EQUIVALENT 1-131 activity.
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RCS Specific Activi 
B 3 . .i

BASES (continued)

REFERENCES _ . 10 CFR 100.11.  

jj F, S e ýn

.0 "7pes~f 
LSIRt-7',R- 802. (ioa,4~ 

I/CA4 OSý7 02) dl0#ed 14 ,P/ 1/~
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CFTs 
3.5.1

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

3.5.1 Core Flood Tanks (CFTs)

LCO 3.5.1 

APPLICABILITY:

Two CFTs shall be OPERABLE.  

MODES 1 and 2, 
MODE 3 with Reactor Coolant System (RCS) pressure > 800 psig.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One CFT inoperable due to A.1 Restore boron 72 hours 

boron concentration not concentration to within 

within limits, limits.  

B. One CFT inoperable for B.1 Restore CFT to 6 hours 

reasons other than OPERABLE status.  
Condition A.  

C. Required Action and C.1 Be in MODE 3. 6 hours 

associated Completion 
Time of Condition A or B AND 
not met.  

C.2 Reduce RCS pressure to 12 hours 

OR < 800 psig.  

Two CFTs inoperable.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.5.1.1 Verify each CFT isolation valve is fully open. 12 hours 

SR 3.5.1.2 Verify borated water volume in each CFT is > 970 ft3  12 hours 
and < 1110 ft.  

SR 3.5.1.3 Verify nitrogen cover pressure in each CFT is 12 hours 
> 560 psig and < 640 psig.
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T

SURVEILLANCE

SR 3.5.1.4

t

Verify boron concentration in each CFT is 
> 2270 ppm.

FREQUENCY

31 days 

AND 

- -- ------ NOTE --------
Only required to be 
performed for 
affected CFT 

Once within 
12 hours after 
each solution level 
increase of 
> 0.2 feet that is 
not the result of 
addition from a 
borated water 
source of known 
concentration 
> 2270 ppm

SR 3.5.1.5 Verify power is removed from each CFT isolation 31 days 
valve operator.
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3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

3.5.2 ECCS - Operating

LCO 3.5.2 

APPLICABILITY:

Two ECCS trains shall be OPERABLE.  

MODES 1 and 2, 
MODE 3 with Reactor Coolant System (RCS) temperature > 3500 F.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more trains A.1 Restore train(s) to 72 hours 
inoperable. OPERABLE status.  

B. Required Action and B.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

B.2 Reduce RCS temperature 12 hours 
to < 3500F.  

C. Less than 100% of the C.1 Enter LCO 3.0.3. Immediately 
ECCS flow equivalent to a 
single OPERABLE train 
available.  

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY 

SR 3.5.2.1 Verify each ECCS manual, power operated, and 31 days 
automatic valve in the flow path, that is not locked, 
sealed, or otherwise secured in position, is in the 
correct position.  

SR 3.5.2.2 Verify each ECCS pump's developed head at the In accordance with 
test flow point is greater than or equal to the required the Inservice 
developed head. Testing Program
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SURVEILLANCE FREQUENCY 

SR 3.5.2.3 Verify each ECCS automatic valve in the flow path 18 months 
that is not locked, sealed, or otherwise secured in 
position, actuates to the correct position on an actual 
or simulated actuation signal.  

SR 3.5.2.4 Verify each ECCS pump starts automatically on an 18 months 
actual or simulated actuation signal.  

SR 3.5.2.5 Verify, by visual inspection, each ECCS train reactor 18 months 
building sump suction inlet is not restricted by debris 
and screens show no evidence of structural distress 
or abnormal corrosion.
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3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

-_ 3.5.3 ECCS - Shutdown

LCO 3.5.3 Two LPI trains shall be OPERABLE.

------------------------------------- --------- NO TE OTE............................. -------------
An LPI train may be considered OPERABLE during alignment and when 
aligned for decay heat removal, if capable of being manually realigned to 
the LPI mode of operation.  
------------------......................------------------------------------------------------------.

APPLICABILITY: MODE 3 with Reactor Coolant System (RCS) temperature < 3500 F, 
MODE 4.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One LPI train inoperable. A.1 Restore LPI train to 48 hours 
OPERABLE status.  

B. Required Action and B.1 Be in MODE 5. 24 hours 
associated Completion 
Time of Condition A not 
met.  

C. Two LPI trains inoperable. C.1 Initiate action to restore one Immediately 
LPI train to OPERABLE 
status.  

AND 

C.2 ---------- NOTE------

Only required if one DHR 
train is OPERABLE.  

Be in MODE 5. 24 hours
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SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.5.3.1 ------------------------------- NOTE -------------------------------
An LPI train may be considered OPERABLE during 
alignment and operation for DHR, if capable of being 
manually realigned to the LPI mode of operation.  
- -------------------------------------------------------

For all equipment required to be OPERABLE, the In accordance with 

following SRs are applicable: applicable SRs 

SR 3.5.2.1, SR 3.5.2.4, 
SR 3.5.2.2, SR 3.5.2.5.  
SR 3.5.2.3,
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3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

3.5.4 Borated Water Storage Tank (BWST)

LCO 3.5.4 

APPLICABILITY:

The BWST shall be OPERABLE.  

MODES 1, 2, 3, and 4.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. BWST boron concentration A.1 Restore BWST to 8 hours 

not within limits. OPERABLE status.  

OR 

BWST water temperature 
not within limits.  

B. BWST inoperable for B.1 Restore BWST to 1 hour 
reasons other than OPERABLE status.  
Condition A.  

C. Required Action and C.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

C.2 Be in MODE 5. 36 hours 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.5.4.1 ------------------------------- NOTE -------------------------------
Only required to be performed when ambient air 
temperature is < 400F or > 110 0F.  
--------------------------------------------------------

Verify BWST borated water temperature is 24 hours 
> 40'F and < 110°F.
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SURVEILLANCE FREQUENCY 

SR 3.5.4.2 Verify BWST borated water level is 7 days 
> 38.4 feet and < 42 feet.  

SR 3.5.4.3 Verify BWST boron concentration is 7 days 
> 2270 ppm and < 2670 ppm.
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

B 3.5.1 Core Flood Tanks (CFTs) 

BASES 

BACKGROUND 

The function of the ECCS CFTs is to supply water to the reactor vessel during the 

blowdown phase of a loss of coolant accident (LOCA), to provide inventory to help 

accomplish the refill phase that follows thereafter, and to provide Reactor Coolant 

System (RCS) makeup for a small break LOCA. Two CFTs are provided for these 

functions.  

The blowdown phase of a large break LOCA is the initial period of the transient 

during which the RCS departs from equilibrium conditions, and heat from fission 

product decay, hot internals, and the vessel continues to be transferred to the 

reactor coolant. The blowdown phase of the transient ends when the RCS 

pressure falls to a value approaching that of the reactor building atmosphere.  

In the refill phase of a LOCA, which follows immediately, reactor coolant inventory 

has vacated the core through steam flashing and ejection through the break. The 

core is essentially in adiabatic heatup. The balance of inventory is then available to 

help fill voids in the lower plenum and reactor vessel downcomer so as to establish 

a recovery level at the bottom of the core and ongoing reflood of the core with the 

addition of safety injection water.  

The CFTs are pressure vessels partially filled with borated water and pressurized 

with nitrogen gas. The CFTs are passive components, since no operator or control 

actions are required for them to perform their function. Each CFT is piped 

separately into the reactor vessel downcomer. The CFT injection lines are also 

utilized by the Low Pressure Injection (LPI) System. Each CFT is isolated from the 

RCS by a motor operated isolation valve and two check valves in series. The motor 

operated isolation valves are normally open, with power removed from the valve 

motor to prevent inadvertent closure prior to or during an accident.  

The CFTs thus form a passive system for injection directly into the reactor vessel.  

Except for the core flood line break LOCA, a unique accident that also disables a 

portion of the injection system, both tanks are assumed to operate in the safety 

analyses for Design Basis Events. Because injection is directly into the reactor 

vessel downcomer, and because it is a passive system not subject to the single 

active failure criterion, all fluid injected is credited for core cooling.  

The CFT gas/water volumes, gas pressure, and outlet pipe size are selected to 

provide core cooling for a large break LOCA prior to the injection of coolant by the 

LPI System.
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APPLICABLE SAFETY ANALYSES.  

The CFTs are credited in both the large and small break LOCA analyses at full 

power (Ref. 1). The CFT line break analysis credits only one CFT, since the tank 

with the broken line is assumed to empty out the break. These Design Basis 

Accident (DBA) analyses establish the acceptance limits for the CFTs. In 

performing the LOCA calculations, conservative assumptions are made concerning 

the availability of safety injection flow. In addition, a loss of offsite power is 

considered to ensure worst case conditions are postulated. In the early stages of a 

limiting large break LOCA with the loss of offsite power, the CFTs provide the sole 

source of makeup water to the RCS. This is because the LPI pumps and high 

pressure injection (HPI) pumps cannot deliver flow until the diesel generators (DGs) 

start and go through their timed loading sequence.  

The limiting large break LOCA is a double ended guillotine cold leg break at the 
discharge of the reactor coolant pump.  

During this event, the CFTs discharge to the RCS as soon as RCS pressure 

decreases below CFT pressure. No credit is taken for HPI for large break LOCAs.  

LPI is not assumed to occur until 35 seconds after the RCS pressure decreases to 

the ESAS actuation pressure. No operator action is assumed during the blowdown 

stage of a large break LOCA (Ref. 1).  

The small break LOCA analysis also assumes a time delay after ESAS actuation 

before pumped flow reaches the core. For the larger range of small breaks, the 

rate of blowdown is such that the increase in fuel clad temperature is terminated by 

the CFTs, with pumped flow then providing continued cooling. As break size 

decreases, the CFTs and HPI pumps both play a part in terminating the rise in clad 

temperature. As break size continues to decrease, the role of the CFTs continues 
to decrease until the tanks are not required and the HPI pumps become responsible 
for terminating the temperature increase.  

This LCO helps to ensure that the following acceptance criteria for the ECCS 

established by 10 CFR 50.46 (Ref. 2) will be met following a LOCA: 

a. Maximum fuel element cladding temperature of 2200°F; 

b. Maximum cladding oxidation of _ 0.17 times the total cladding thickness before 
oxidation; 

c. Maximum hydrogen generation from a zirconium water reaction of < 0.01 times 
the hypothetical amount that would be generated if all of the metal in the 

cladding cylinders surrounding the fuel, excluding the cladding surrounding the 
plenum volume, were to react; 

d. Core maintained in a coolable geometry; and 

e. Adequate long term core cooling capability is maintained.
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The limits for operation with a CFT that is inoperable for any reason other than the 

boron concentration not being within limits minimize the time that the unit is 

exposed to a LOCA event occurring along with failure of a CFT, which might result 

in unacceptable peak cladding temperatures. If a closed isolation valve cannot be 

opened, or the proper water volume or nitrogen cover pressure cannot be restored, 
the full capability of one CFT is not available and prompt action is required to place 

the reactor in a MODE in which this capability is not required.  

The minimum volume requirement for the CFTs ensures that both CFTs can provide 

adequate inventory to cover the core to the 3/4 point even assuming no liquid 

remains in the reactor vessel following a LOCA (Ref. 1). The downcomer then 

remains flooded until the HPI and LPI systems start to deliver flow for limiting large 
break LOCAs.  

The maximum volume limit is based upon the need to maintain adequate gas 

volume to ensure proper injection and ensure the ability of the CFTs to full Y 
discharge. The limiting safety analysis volume requirement is 1040 ± 70 ft . This 

volume corresponds to CFT levels of > 11.95 ft and < 14.00 ft. These parameter 

values do not contain an allowance for instrument uncertainty. Additional 
allowances for instrument uncertainty are included in the implementing procedures.  

The minimum nitrogen cover pressure requirement of 560 psig ensures that the 

contained gas volume will generate discharge flow rates during injection that satisfy 

the safety analysis. This parameter value does not contain an allowance for 

instrument uncertainty. Additional allowances for instrument uncertainty are 
included in the implementing procedures.  

The maximum nitrogen cover pressure limit of 640 psig will affect the amount and 

timing of CFT inventory discharged while the RCS depressurizes. Limiting the 

maximum pressure will therefore limit the CFT inventory lost through the break and 

assure that the CFT inventory injected into the RCS at the proper time is bounded 

by that predicted by the safety analysis. This parameter value does not contain an 

allowance for instrument uncertainty. Additional allowances for instrument 
uncertainty are included in the implementing procedures.  

The 2270 ppm limit for minimum boron concentration was established to ensure 

that, following a LOCA with a minimum CFT level, the reactor will remain adequately 
shutdown in the cold condition following mixing of the CFT and Reactor Coolant 

System (RCS) water volumes. This parameter value is considered to be a nominal 

value. No additional allowances for instrument uncertainty are required in the 
implementing procedures.  

In MODE 1, the CFTs satisfy Criterion 3 of 10 CFR 50.36 (Ref. 3). In MODE 2 and 

MODE 3 with RCS pressure > 800 psig, the CFTs satisfy Criterion 4 of 
10 CFR 50.36.
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LCO 

The LCO establishes the minimum conditions required to ensure that the CFTs are 

available to accomplish their core cooling safety function following a LOCA. Both 

CFTs are required to function in the event of a large break LOCA. If the entire 

contents of both tanks are not injected during the blowdown phase of a large break 

LOCA, the ECCS acceptance criteria of 10 CFR 50.46 (Ref. 2) could be violated.  

For a CFT to be considered OPERABLE, the isolation valve must be fully open with 

power removed, and the limits established in the SRs for contained volume, boron 
concentration, and nitrogen cover pressure must be met.  

APPLICABILITY 

In MODES 1 and 2, and in MODE 3 with RCS pressure > 800 psig, the CFT 
OPERABILITY requirements are based on full power operation. Although cooling 
requirements may decrease as power decreases, the CFTs are still required to 
provide core cooling as long as elevated RCS pressures and temperatures exist.  

In MODE 3 with RCS pressure < 800 psig, and in MODES 4, 5, and 6, the CFT 
motor operated isolation valves may be closed to isolate the CFTs from the RCS.  
This allows RCS cooldown and depressurization without discharging the CFTs into 
the RCS or requiring depressurization of the CFTs.  

In addition, LCO 3.4.11, "Low Temperature Overpressure Protection (LTOP)," 

requires that in MODE 4 when any RCS cold leg temperature is < 2620F, MODE 5, 
and MODE 6 when the reactor vessel head is on, each CFT whose pressure is 
greater than or equal to the maximum RCS pressure for the existing RCS 
temperature allowed by the pressure and temperature limit curves provided in LCO 
3.4.3, "RCS Pressure and Temperature (P/T) Limits," be isolated.  

ACTIONS 

A.1 

If the boron concentration of one CFT is not within limits, the ability to maintain 
subcriticality may be reduced, but the effects of reduced boron concentration on 
core subcriticality during reflood are minor. Boiling of the ECCS water in the core 

during reflood concentrates the boron in the saturated liquid that remains in the 
core. In addition, the volume of the CFT is still available for injection. Since the 
boron requirements are based on the average boron concentration of the total 
volume of two CFTs, the consequences are less severe than they would be if the 

contents of a CFT were not available for injection. Thus, 72 hours is allowed to 
return the boron concentration to within limits.
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B. 1 

If one CFT is inoperable for a reason other than boron concentration, it cannot be 
assumed that the CFT will perform its required function during a LOCA. Due to the 
severity of the consequences should a LOCA occur in these conditions, the 6 hour 
Completion Time to open the valve, remove power to the valve, or restore the 
proper water volume or nitrogen cover pressure ensures that prompt action will be 
taken to return the inoperable CFT to OPERABLE status. The Completion Time 
minimizes the time the unit is potentially exposed to a LOCA in these conditions.  

C.1 and C.2 

If the Required Actions and associated Completion Times of Condition A or B are 
not met, or if both CFTs are inoperable, the unit must be brought to a MODE in 
which the LCO does not apply. To achieve this status, the unit must be brought to 
at least MODE 3 within 6 hours and RCS pressure reduced to < 800 psig within 
12 hours. The allowed Completion Times are reasonable, based on operating 
experience, to reach the required unit conditions from full power conditions in an 
orderly manner and without challenging unit systems.  

SURVEILLANCE REQUIREMENTS 

SR 3.5.1.1 

Verification every 12 hours that each CFT isolation valve is fully open ensures that 
the CFTs are available for injection and ensures timely discovery if a valve should 
be less than fully open. If an isolation valve is not fully open, the rate of injection to 
the RCS would be reduced. Although a motor operated valve position should not 
change with power removed, a closed valve could result in accident analysis 
assumptions not being met. A 12 hour Frequency is considered reasonable in view 
of administrative controls that ensure that a mispositioned isolation valve is unlikely.  

SR 3.5.1.2 and SR 3.5.1.3 

Verification every 12 hours of each CFT's nitrogen cover pressure and the borated 
water volume is sufficient to ensure adequate injection during a LOCA. Due to the 
static nature of these parameters, a 12 hour Frequency usually allows the operator 
to identify changes before the limits are reached. Operating experience has shown 
that this Frequency is appropriate for early detection and correction of off normal 
trends.
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SR 3.5.1.4 

Surveillance once every 31 days is reasonable to verify that the CFT boron 

concentration is within the required limits, because the static nature of this 

parameter limits the ways in which the concentration can be changed. The 

Frequency is adequate to identify changes that could occur from mechanisms such 

as stratification or inleakage. Sampling of the affected CFT within 12 hours after a 

0.2 ft volume increase will identify whether inleakage from the RCS has caused a 

reduction in boron concentration to below the required limit. The 0.2 ft increase 

represents approximately 102 gallons increase in volume. It is not necessary to 

verify boron concentration if the added water inventory is from a borated water 

source of known concentration _> 2270 ppm, such as the borated water storage tank 

(BWST), because the water is within CFT boron concentration requirements.  

Similarly, it would not be necessary to sample the CFT following inventory additions 

from the CFT makeup tank if sampling has determined that the added inventory had 

a boron concentration within the CFT requirements. This is consistent with the 
recommendations of NUREG-1366 (Ref. 4).  

SR 3.5.1.5 

Removing power from each CFT isolation valve operator ensures that an active 

failure could not result in the undetected closure of a CFT motor operated isolation 

valve coincident with a LOCA. Since power is removed under administrative control, 

the 31 day Frequency will provide adequate assurance that the power is removed.  

REFERENCES 

1. SAR, Section 6.1 and 14.2.  

2. 10 CFR 50.46.  

3. 10 CFR 50.36.  

4. NUREG-1366, "Improvements to Technical Specifications Surveillance 
Requirements," December 1992.
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

B 3.5.2 ECCS - Operating 

BASES 

BACKGROUND 

The ANO-1 SAR states that the High Pressure Injection (HPI), Low Pressure 
Injection (LPI) and Core Flooding Systems are collectively designed as an 
Emergency Core Cooling System (ECCS) (Ref. 1). In this Technical Specification, 
the term ECCS refers to the components associated with the HPI and LPI systems.  
The core flood tanks are addressed by LCO 3.5.1, "Core Flood Tanks." 

The function of the ECCS is to provide core cooling to ensure that the reactor core 

is protected after any of the following accidents: 

a. Loss of coolant accident (LOCA); 

b. Rod ejection accident; 

c. Steam generator tube rupture (SGTR); and 

d. Main steam line break (MSLB).  

There are two phases of ECCS operation: injection and recirculation. In the 
injection phase, borated water from the borated water storage tank (BWST) is 
initially added to the Reactor Coolant System (RCS) via the cold legs and directly to 
the reactor vessel. After the BWST has been depleted, the recirculation phase is 
entered as the suction is transferred to the reactor building sump.  

Two redundant, 100% capacity trains are provided. In MODES 1 and 2, and MODE 
3 with RCS temperature > 3500F, each train consists of high pressure injection 
(HPI) and low pressure injection (LPI) subsystems. In MODES 1 and 2, and MODE 
3 with RCS temperature > 3500F, both trains must be OPERABLE. This ensures 
that 100% of the core cooling requirements can be provided even in the event of a 
single active failure.  

A suction header supplies water from the BWST or the reactor building sump to the 
ECCS pumps. HPI discharges into each of the four RCS cold legs between the 
reactor coolant pump and the reactor vessel. LPI discharges into each of the two 
core flood nozzles on the reactor vessel that discharge into the vessel downcomer 
area. Valves are set to balance the HPI flow to the RCS. This flow balance directs 
sufficient flow to the core to meet the analysis assumptions following a small break 
LOCA in one of the RCS cold legs.
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The HPI pumps are capable of discharging to the RCS at an RCS pressure above 
the opening setpoint of the pressurizer safety valves. The LPI pumps are capable 
of discharging to the RCS at pressures below approximately 200 psia. When the 

BWST has been nearly emptied, the suction for the LPI pumps is manually 
transferred to the reactor building sump. The HPI pumps cannot take suction 

directly from the sump. If HPI is still needed, a cross connect from the discharge 

side of the LPI pump to the suction of the HPI pumps would be opened. This is 

known as "piggy backing" and enables continued HPI to the RCS, if needed, after 

the BWST is emptied.  

In the long term cooling period, the flowpath inherent in the reactor vessel internals, 

commonly called the leakage gap flowpath, would be sufficient by itself to preclude 

boron precipitation (Ref. 2). Flow paths in the LPI System may be procedurally 
established to preclude the possibility of boric acid in the core region reaching an 

unacceptably high concentration. The desired flowpath establishes decay heat 

removal (DHR) in conjunction with LPI cooling. This requires conditions present 

which allow both DHR pumps to operate simultaneously. If DHR can not be 
established but hot leg level is above the bottom of the hot leg nozzle, an alternate 

flowpath is gravity draining from the decay heat suction piping through the idle DHR 
pump into the reactor building sump. If the first two methods are unsuccessful, the 

pressurizer auxiliary spray line is used. This provides reverse flow through the core 
using auxiliary spray into the pressurizer, out the pressurizer into the hot leg via the 
surge line then reactor vessel into the area above the core.  

The HPI subsystem also functions to supply borated water to the reactor core 
following increased heat removal events, such as large MSLBs.  

During a large break LOCA, RCS pressure will rapidly decrease. The ECCS is 
actuated upon receipt of an Engineered Safeguards Actuation System (ESAS) 
signal. If offsite power has not been lost, the safeguard loads start in sequence 
unless previously operating. If offsite power has been lost, the Engineered 
Safeguards (ES) buses shed normal operating loads and are connected to the 
diesel generators. Safeguard loads are then connected in sequence. The time 
delay associated with diesel starting, sequenced loading, and pump starting 
determines the amount of time before pumped flow is available to the core following 
a LOCA.  

The active ECCS components, along with the passive core flood tanks (CFTs) 
covered in LCO 3.5.1, "Core Flood Tanks (CFTs)," and the BWST covered in 

LCO 3.5.4, "Borated Water Storage Tank (BWST)," provide the cooling water 
necessary to meet 10 CFR 50.46 (Ref. 1 and 3).  

APPLICABLE SAFETY ANALYSES 

The LCO helps to ensure that the following acceptance criteria for the ECCS, 
established by 10 CFR 50.46 (Ref. 3 and 4), will be met following a LOCA: 

a. Maximum fuel element cladding temperature is < 2200 0F;
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b. Maximum cladding oxidation is < 0.17 times the total cladding thickness before 
oxidation; 

c. Maximum hydrogen generation from a zirconium water reaction is < 0.01 times 

the hypothetical amount that would be generated if all of the metal in the 

cladding cylinders surrounding the fuel, excluding the cladding surrounding the 
plenum volume, were to react; 

d. Core is maintained in a coolable geometry; and 

e. Adequate long term core cooling capability is maintained.  

Only the LPI subsystem is assumed to provide injection in the large break LOCA 

analysis at full power (Ref. 4). This analysis establishes a minimum required flow 

for the LPI subsystem, as well as the minimum required response time for 

subsystem actuation. The HPI subsystem is credited in the small break LOCA 

analysis. This analysis establishes the flow and discharge head requirements for 

the HPI pump. The SGTR and MSLB analyses also credit the HPI subsystem but 

are not limiting in HPI subsystem design.  

The large break LOCA event assumes a loss of offsite power and a single failure 

(disabling one ECCS train). For analysis purposes, the loss of offsite power 

assumption may be conservatively inconsistent with the assumed operation of 

some equipment, such as reactor coolant pumps (Ref. 4). During the blowdown 

stage of a LOCA, the RCS depressurizes as primary coolant is ejected through the 

break into the reactor building. The nuclear reaction is terminated either by 

moderator voiding during large breaks or CONTROL ROD insertion for small breaks 

(Ref.4). Following depressurization, emergency cooling water is injected into the 

reactor vessel core flood nozzles, then flows into the downcomer, fills the lower 
plenum, and refloods the core.  

The safety analyses show that an LPI train will deliver sufficient water to match 

decay heat boiloff rates for a large break LOCA. They also show that the HPI train 

will deliver sufficient water for a small break LOCA and provide sufficient boron to 
maintain the core subcritical.  

In the large break LOCA analyses, LPI is not credited until at least 35 seconds after 

actuation of the ESAS signal. This is based on a loss of offsite power and the 

associated time delays in startup and loading of the diesel generator (DG). Further, 

LPI flow is not credited until RCS pressure drops below the pump's shutoff head.  

For a large break LOCA, HPI is not credited at all.  

In the small break LOCA analysis, HPI is not credited until at least 35 seconds after 

actuation of the ESAS signal. This is based on a loss of offsite power and the 
associated time delays in startup and loading of the DG.
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In MODE 1, the ECCS trains satisfy Criterion 3 of 10 CFR 50.36 (Ref. 5). In 

MODE 2 and MODE 3 with RCS temperature > 3500 F, the ECCS trains satisfy 

Criterion 4 of 10 CFR 50.36.  

LCO 

In MODES 1 and 2 and MODE 3 with RCS temperature > 3500F, two independent 

(and redundant) ECCS trains are required to ensure that at least one is available, 
assuming a single failure in the other train.  

In MODES 1 and 2 and MODE 3 with RCS temperature > 3500F, an ECCS train 

consists of an HPI subsystem and an LPI subsystem. Each train includes the 

piping, instruments, pumps, valves, heat exchangers, and controls to ensure an 

OPERABLE flow path capable of taking suction from the BWST upon an ESAS 

signal and the capability to manually transfer suction to the reactor building sump.  

During an event requiring ECCS actuation, a flow path is provided to ensure an 

abundant supply of water from the BWST to the RCS via the HPI and LPI pumps 

and their respective discharge flow paths to each of the four cold leg injection 

nozzles and the reactor vessel. In the long term, this flow path may be manually 

transferred to take its supply from the reactor building sump and to supply borated 
water to the RCS via two paths (LPI and HPI piggy-back modes).  

The flow path for each train must maintain its designed independence to ensure 
that no single failure can disable both ECCS trains.  

APPLICABILITY 

In MODES 1 and 2 and MODE 3 with RCS temperature > 3500 F, the ECCS train 

OPERABILITY requirements for the limiting Design Basis Accident, a large break 
LOCA, are based on full power operation. Although reduced power would not 

require the same level of performance, the accident analysis does not provide for 

reduced cooling requirements in the lower MODES. The HPI pump performance 
requirements are based on a small break LOCA.  

In MODE 3 with RCS temperature < 350°F and in MODE 4, ECCS train 

OPERABILITY requirements are established by LCO 3.5.3, "ECCS - Shutdown." In 

MODE 3 with RCS temperature < 350°F and in MODE 4, the probability of an event 
requiring ECCS actuation is significantly lessened. In this operating condition, the 

safety injection function is preserved through LCO 3.5.3 requirements for two 
OPERABLE LPI trains.  

In MODES 5 and 6, unit conditions are such that the probability of an event 

requiring ECCS injection is extremely low. Core cooling requirements in MODE 5 

are addressed by LCO 3.4.7, "RCS Loops - MODE 5, Loops Filled," and LCO 3.4.8, 
"RCS Loops - MODE 5, Loops Not Filled." MODE 6 core cooling requirements are 

addressed by LCO 3.9.4, "Decay Heat Removal (DHR) and Coolant Circulation -
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High Water Level," and LCO 3.9.5, "Decay Heat Removal (DHR) and Coolant 

Circulation - Low Water Level." 

ACTIONS 

A._1 

With one or more trains inoperable, but at least 100% of the injection flow 

equivalent to a single OPERABLE ECCS train still available, the inoperable 

components must be returned to OPERABLE status within 72 hours. The 72 hour 

Completion Time is based on NRC recommendations (Ref. 6) that are based on a 

risk evaluation and is a reasonable time for repairs.  

The LCO requires the OPERABILITY of a number of independent subsystems.  

Due to the redundancy of trains and the diversity of subsystems, the inoperability of 

one component in a train does not render the ECCS incapable of performing its 

function. Neither does the inoperability of two diverse components, each in a 

different train, necessarily result in a loss of function for the ECCS. This allows 

increased flexibility in unit operations under circumstances when diverse 

components in opposite trains are inoperable, i.e., an HPI subsystem in one train 

and an LPI subsystem in the opposite train.  

An event accompanied by a loss of offsite power and the failure of a DG can 

disable one ECCS train until power is restored. A reliability analysis (Ref. 6) has 

shown the risk of having one full ECCS train inoperable to be sufficiently low to 

justify continued operation for 72 hours.  

With one or more components inoperable such that 100% of the flow equivalent to 

a single OPERABLE ECCS train is not available, the unit is in a condition outside 

the accident analyses. Therefore, LCO 3.0.3 must be immediately entered.  

B.1 and B.2 

If the Required Action and associated Completion Time of Condition A are not met, 

or one or more components are inoperable such that 100% of the flow equivalent to 

a single OPERABLE ECCS train is not available, the unit must be brought to a 

MODE in which the LCO does not apply. To achieve this status, the unit must be 

brought to at least MODE 3 within 6 hours and RCS temperature must be reduced 

to less than or equal to 350°F within 12 hours. The allowed Completion Times are 

reasonable, based on operating experience, to reach the required unit conditions 

from full power conditions in an orderly manner and without challenging unit 
systems.
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C._1 

Condition A is applicable with one or more trains inoperable. The allowed 

Completion Time is based on the assumption that at least 100% of the ECCS flow 

equivalent to a single OPERABLE ECCS train is available. With less than 100% of 

the ECCS flow equivalent to a single OPERABLE ECCS train available, the unit is 

in a condition outside of the accident analyses. Therefore, LCO 3.0.3 must be 

entered immediately 

SURVEILLANCE REQUIREMENTS 

SR 3.5.2.1 

Verifying the correct alignment for manual, power operated, and automatic valves in 

the ECCS flow paths provides assurance that the proper flow paths will exist for 

ECCS operation. This SR does not apply to valves that are locked, sealed, or 

otherwise secured in position, since these valves were verified to be in the correct 

position prior to locking, sealing, or securing. A valve that receives an actuation 

signal is allowed to be in a nonaccident position provided the valve will 
automatically reposition within the proper stroke time. This Surveillance does not 

require any testing or valve manipulation; rather, it involves verification that those 

valves capable of being mispositioned are in the correct position. The 31 day 
Frequency is appropriate because the valves are operated under administrative 
control, and an inoperable valve position would only affect a single train. This 
Frequency has been shown to be acceptable through operating experience.  

SR 3.5.2.2 

Periodic surveillance testing of ECCS pumps to detect gross degradation caused by 

impeller structural damage or other hydraulic component problems is required by 

Section Xl of the ASME Code (Ref. 7). This testing confirms component 
OPERABILITY, trends performance, and detects incipient failures by indicating 
abnormal performance. SRs are specified in the Inservice Testing Program, which 
encompasses Section XI of the ASME Code.  

SR 3.5.2.3 

This SR demonstrates that each automatic ECCS valve actuates to the required 

position on an actual or simulated ESAS signal. This SR is not required for valves 
that are locked, sealed, or otherwise secured in position under administrative 
controls. The 18 month Frequency is based on the need to perform this 

Surveillance under the conditions that apply during a unit outage and on the 
potential for an unplanned transient if the Surveillance were performed with the 
reactor at power. The 18 month Frequency is also acceptable based on 

consideration of the design reliability (and confirming operating experience) of the
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equipment. The actuation logic is tested as part of the ESAS testing, and 

equipment performance is monitored as part of the Inservice Testing Program.  

SR 3.5.2.4 

The intent of this SR is to verify that the ECCS pumps are capable of automatically 

starting on an ESAS signal. Because of the system design configuration and the 

limitations imposed on pump operation during the unit conditions when this test 

would be conducted, this verification must be conducted through a series of 

sequential, overlapping or total steps in order to demonstrate functionality. SR 

3.5.2.4 demonstrates that each ECCS pump would be capable of starting by 

verifying that its breaker closes on receipt of an actual or simulated ESAS signal.  

SR 3.5.2.4 works in conjunction with the Inservice Testing Program (SR 3.5.2.2) 

which periodically verifies the ability of the pumps to start and operate within limits, 

and the ESAS actuation logic testing which periodically verifies the ability of the 

ESAS to sense, process and generate an actuation signal.  

The 18 month Frequency is based on the need to perform this Surveillance under 

the conditions that apply during a unit outage and on the potential for an unplanned 

transient if the Surveillance were performed with the reactor at power. The 18 

month Frequency is also acceptable based on consideration of the design reliability 

(and confirming operating experience) of the equipment.  

SR 3.5.2.5 

Periodic inspections of the reactor building sump suction inlet ensure that it is 

unrestricted and stays in proper operating condition. The 18 month Frequency is 

based on the need to perform this Surveillance during a unit outage. Operating 

experience has shown this Frequency to be acceptable to detect abnormal 
degradation.  

REFERENCES 

1. SAR, Section 6.  

2. Letter from A. C. Thadani (NRC) to P. S. Walsh (BWOG) dated March 9, 1993.  

3. 10 CFR 50.46.  

4. SAR, Section 14.2.2.5.2.  

5. 10 CFR 50.36.
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6. NRC Memorandum to V. Stello, Jr., from R.L. Baer, "Recommended Interim 

Revisions to LCOs for ECCS Components," December 1, 1975.  

7. ASME, Boiler and Pressure Vessel Code, Section XI, Inservice Inspection.
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

B 3.5.3 ECCS - Shutdown 

BASES 

BACKGROUND 

The ANO-1 SAR states that the High Pressure Injection (HPI), Low Pressure 
Injection (LPI) and Core Flooding Systems are collectively designed as an 

Emergency Core Cooling System (ECCS) (Ref. 1). In this Technical Specification, 
the term ECCS refers to the components associated with the LPI system. The HPI 

system, in conjunction with the LPI system, is covered by LCO 3.5.2, "ECCS

Operating." The core flood tanks are addressed by LCO 3.5.1, "Core Flood Tanks 

(CFTs)." 

In MODE 3 with RCS temperature _ 350°F and in MODE 4, the required trains 

consist of two redundant, 100% capacity low pressure injection (LPI) trains.  

The LPI flow paths consist of piping, valves, heat exchangers, instruments, controls, 
and pumps, capable of taking suction from the borated water storage tank (BWST) 
and the capability to manually (locally or remotely) transfer suction to the reactor 
building sump such that water can be injected into the reactor vessel.  

APPLICABLE SAFETY ANALYSES 

The stable conditions associated with operation in MODE 3 with RCS temperature 
_< 350°F and in MODE 4, allow the operational requirements to be reduced.  

In MODE 3 with RCS temperature < 350°F and in MODE 4, the ECCS - Shutdown 
LCO satisfies Criterion 4 of 10 CFR 50.36.  

LCO 

In MODE 3 with RCS temperature < 350'F and in MODE 4, two independent and 
redundant LPI trains are required to ensure sufficient LPI flow is available to the 

core. In MODE 3 with RCS temperature < 350°F and in MODE 4, an LPI train 

includes the pump, heat exchanger, valves, piping, instruments, and controls to 
ensure an OPERABLE flow path capable of taking suction from the BWST and the 
capability to manually (locally or remotely) transfer suction to the reactor building 
sump.  

During an event requiring LPI, a flow path is required to provide water from the 
BWST, via the LPI pumps and their respective supply headers, to the reactor 

vessel. In the long term, this flow path may be switched to take its supply from the 
reactor building sump.
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A valve that is locked, sealed, or otherwise secured in its ES position is 

OPERABLE.  

This LCO is modified by a Note that allows a Decay Heat Removal (DHR) train to be 

considered OPERABLE during alignment, when aligned, or when operating for 

decay heat removal, if it is capable of being manually (locally or remotely) realigned 

to the LPI mode of operation and is not otherwise inoperable. This provision is 

necessary because of the dual requirements of the components that comprise the 

low pressure injection/decay heat removal system.  

APPLICABILITY 

In MODES 1 and 2 and MODE 3 with RCS temperature > 3500F, the OPERABILITY 

requirements for the ECCS are covered by LCO 3.5.2.  

In MODE 3 with RCS temperature _< 350°F and in MODE 4, two OPERABLE LPI 

trains are acceptable on the basis of the stable reactivity condition of the reactor 

and the limited core cooling requirements.  

In MODES 5 and 6, unit conditions are such that the probability of an event 

requiring LPI injection is extremely low. Core cooling requirements in MODE 5 are 

addressed by LCO 3.4.7, "RCS Loops - MODE 5, Loops Filled," and LCO 3.4.8, 

"RCS Loops - MODE 5, Loops Not Filled." MODE 6 core cooling requirements are 

addressed by LCO 3.9.4, "Decay Heat Removal (DHR) and Coolant Circulation 

High Water Level," and LCO 3.9.5, "Decay Heat Removal (DHR) and Coolant 
Circulation - Low Water Level." 

ACTIONS 

A.1 

If one LPI train is inoperable, the unit is not prepared to provide redundant, single 

failure proof LPI in response to events requiring ESAS. The 48 hour Completion 

Time to restore the LPI subsystem to OPERABLE status ensures that prompt action 

is taken to provide the required cooling capacity or to initiate actions to place the 
unit in MODE 5, where an LPI train is not required.  

B._ 1 

When the Required Action and associated Completion Time of Condition A are not 

met, a controlled cooldown should be initiated. The allowed Completion Time of 

24 hours is reasonable, based on operating experience, to reach MODE 5 from 

MODE 3 with RCS temperature < 350°F in an orderly manner and without 

challenging unit systems.
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C.1 

If no LPI train is OPERABLE, the unit is not prepared to respond to an event 

requiring low pressure injection and may not be prepared to continue cooldown 

using the LPI pumps and DHR heat exchangers. The Completion Time of 

immediately, which would initiate action to restore at least one LPI train to 

OPERABLE status, ensures that prompt action is taken to restore the required LPI 

capacity. Normally, in MODE 4, reactor decay heat must be removed by an LPI 

train operating with suction from the RCS. If no LPI train is OPERABLE for this 

function, reactor decay heat must be removed by some alternate method, such as 

use of the steam generator(s). The alternate means of heat removal must continue 

until one of the inoperable LPI trains can be restored to operation so that 

continuation of decay heat removal (DHR) is provided.  

With both DHR pumps and heat exchangers inoperable, it would be unwise to 

require the unit to go to MODE 5, where the only available heat removal system is 

the LPI trains operating in the DHR mode. Therefore, the appropriate action is to 

initiate measures to restore one ECCS LPI train and to continue the actions until the 

train is restored to OPERABLE status.  

C.2 

Required Action C.2 requires that the unit be placed in MODE 5 within 24 hours.  

This Required Action is modified by a Note that states that this Required Action is 

only required to be performed if one DHR train is OPERABLE. This Required 

Action provides for those circumstances where the LPI trains may be inoperable but 

are otherwise capable of providing the necessary decay heat removal. Under this 

circumstance, the prudent action is to remove the unit from the Applicability of the 

LCO and place the unit in a stable condition in MODE 5. The Completion Time of 

24 hours is reasonable, based on operating experience, to reach MODE 5 in an 

orderly manner and without challenging unit systems.  

SURVEILLANCE REQUIREMENTS 

SR 3.5.3.1 

The applicable Surveillance descriptions from Bases B 3.5.2 apply. This SR is 

modified by a Note that allows an LPI train to be considered OPERABLE during 

alignment and operation for DHR, if capable of being manually realigned (remote or 

local) to the LPI mode of operation and not otherwise inoperable. This allows 

operation in the DHR mode during MODE 4, if necessary.
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REFERENCES 

1. The applicable references from Bases B 3.5.2 apply.
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

B 3.5.4 Borated Water Storage Tank (BWST) 

BASES 

BACKGROUND 

The BWST supports the ECCS and the Reactor Building Spray System by providing 

a source of borated water for ECCS and reactor building spray pump operation. In 

addition, the BWST supplies borated water to the refueling canal for refueling 
operations.  

The BWST supplies two ECCS trains, each by a separate, redundant supply 
header. Each header also supplies one train of the Reactor Building Spray System.  

A motor operated isolation valve is provided in each header to allow the operator to 

isolate the BWST from the ECCS after the ECCS pump suction has been 
transferred to the reactor building sump following depletion of the BWST during a 
loss of coolant accident (LOCA). Use of a single BWST to supply both ECCS trains 
is acceptable because the BWST is a passive component, and passive failures are 
not assumed to occur coincidentally with the Design Basis Accident (DBA).  

This LCO ensures that: 

a. The BWST contains sufficient borated water to support the ECCS during the 
injection phase; 

b. Sufficient water volume exists in the reactor building sump to support continued 
operation of the ECCS and reactor building spray pumps at the time of transfer 
to the recirculation mode of cooling; and 

c. The reactor remains adequately shutdown following a LOCA.  

Insufficient water inventory in the BWST could affect NPSH and result in insufficient 
cooling capability by the ECCS when the transfer to the recirculation mode occurs.  

Improper boron concentrations could result in a reduction of adequate SDM or an 
excessive boric acid concentration in the core following a LOCA, as well as 
excessive caustic stress corrosion of mechanical components and systems inside 
the reactor building.  

APPLICABLE SAFETY ANALYSES 

During accident conditions, the BWST provides a source of borated water to the 
high pressure injection (HPI), low pressure injection (LPI), and reactor building 
spray pumps. As such, it provides reactor building cooling and depressurization, 
core cooling, and replacement inventory and is a source of negative reactivity for
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reactor shutdown. The design basis transients and applicable safety analyses 

concerning each of these systems are discussed in the Applicable Safety Analyses 

section of Bases B 3.5.2, "ECCS - Operating," and B 3.6.5, "Reactor Building Spray 

and Cooling Systems." 

The limits on level of >_ 38.4 feet and < 42 feet are the accident analysis assumed 

values. These levels correspond to volumes of approximately 375,096 gallons and 

405,090 gallons, respectively. These parameter values do not contain an 

allowance for instrument uncertainty. Additional allowances for instrument 

uncertainty are included in the implementing procedures. Sufficient deliverable 

volume must be available to provide the operator adequate time to prepare for 

switchover to reactor building sump recirculation.  

A second factor that affects the minimum required BWST level is the ability to 

support continued ECCS pump operation after the manual transfer to recirculation 

occurs. When ECCS pump suction is transferred to the sump, there must be 

sufficient water in the sump to ensure adequate net positive suction head (NPSH) 

for the LPI and reactor building spray pumps. This NPSH calculation is described in 

the SAR (Ref. 1), and the amount of water that enters the sump from the BWST 

and other sources is one of the input assumptions. The calculation does not take 

credit for more than the minimum assumed level from the BWST.  

The third factor is that the volume of water in the BWST must be within a range that 

will ensure the solution in the sump following a LOCA is within a specified pH range 

that will minimize the evolution of iodine and the effect of chloride and caustic stress 

corrosion cracking on the mechanical systems and components.  

The fourth factor is that the volume of water in the BWST must be limited to ensure 

that the resulting post-LOCA maximum reactor building water level is less than that 

used for environmental qualification of safety related components in the reactor 
building.  

The level limits refer to the safety analysis assumed level. A certain amount of 

water is unusable because of tank discharge line location and other physical 

characteristics, and the time assumed for the operator to accomplish swapover to 
the sump.  

The 2270 ppm limit for minimum boron concentration was established to ensure 

that, following a LOCA with a minimum BWST level, the reactor will remain 

adequately shutdown in the cold condition following mixing of the BWST and 
Reactor Coolant System (RCS) water volumes.  

The minimum and maximum concentration limits both ensure that the long term 

solution in the sump following a LOCA is within a specified pH range that will 

minimize the evolution of iodine and the effect of chloride and caustic stress 

corrosion cracking on the mechanical systems and components.  

The 2670 ppm maximum limit for boron concentration in the BWST is also based on 

the potential for boron precipitation in the core during the long term cooling period
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following a LOCA. For a cold leg break, the core dissipates heat by pool nucleate 

boiling. Because of this boiling phenomenon in the core, the boric acid 

concentration will increase in this region. If allowed to proceed in this manner, a 

point may be reached where boron precipitation will occur in the core. B&W has 

evaluated the flowpath inherent in the reactor vessel internals, commonly called the 

leakage gap flowpath, and demonstrated that the flowpath would be sufficient by 

itself to preclude boron precipitation (Ref. 2). As a secondary measure, post LOCA 

emergency procedures direct the operator to establish dilution flow paths in the LPI 

System to prevent this condition by establishing a forced flow path through the core 

regardless of break location. These procedures are based on the minimum time in 

which precipitation could occur, assuming that maximum boron concentrations exist 

in the borated water sources used for injection following a LOCA.  

The 40°F lower limit on the temperature of the solution in the BWST was 

established to ensure that the solution will not freeze. The 1 10°F upper limit on the 

temperature of the BWST contents is consistent with the maximum water 

temperature assumed in the safety analysis. These parameter values do not 

contain an allowance for instrument uncertainty. Additional allowances for 

instrument uncertainty are included in the implementing procedures.  

In MODE 1, the BWST satisfies Criterion 3 of 10 CFR 50.36 (Ref. 3). In MODES 2, 

3 and 4, the BWST satisfies Criterion 4 of 10 CFR 50.36.  

LCO 

The BWST exists to ensure that an adequate supply of borated water is available to 

cool and depressurize the reactor building in the event of a DBA; to cool and cover 

the core in the event of a LOCA, thereby ensuring the reactor remains adequately 

shutdown following a DBA; and to ensure an adequate level exists in the reactor 

building sump to support ECCS and reactor building spray pump operation in the 

recirculation mode. To be considered OPERABLE, the BWST must meet the limits 

for water volume, boron concentration, and temperature established in the SRs.  

APPLICABILITY 

In MODES 1, 2, 3, and 4, the BWST OPERABILITY requirements are dictated by 

the ECCS and Reactor Building Spray System OPERABILITY requirements. Since 

both the ECCS and Reactor Building Spray System must be OPERABLE in 

MODES 1, 2, 3, and 4, the BWST must be OPERABLE to support their operation.  

Core cooling requirements in MODE 5 are addressed by LCO 3.4.7, "RCS Loops 

MODE 5, Loops Filled," and LCO 3.4.8, "RCS Loops - MODE 5, Loops Not Filled," 

respectively. MODE 6 core cooling requirements are addressed by LCO 3.9.4, 

"Decay Heat Removal (DHR) and Coolant Circulation - High Water Level," and 

LCO 3.9.5, "Decay Heat Removal (DHR) and Coolant Circulation - Low Water 
Level."
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ACTIONS 

A.1 

With either the BWST boron concentration or borated water temperature not within 

limits, the condition must be corrected within 8 hours. In this condition, neither the 

ECCS nor the Reactor Building Spray System may be able to perform its design 

functions. Therefore, prompt action must be taken to restore the tank to 

OPERABLE status or to place the unit in a MODE in which these systems are not 

required. The 8 hour limit to restore the temperature or boron concentration to 

within limits was developed considering the time required to change boron 

concentration or temperature and assuming that the contents of the tank are still 
available for injection.  

B. I 

With the BWST inoperable for reasons other than Condition A (e.g., water volume), 

the BWST must be restored to OPERABLE status within 1 hour. In this condition, 

neither the ECCS nor the Reactor Building Spray System can perform its design 

functions. Therefore, prompt action must be taken to restore the BWST to 

OPERABLE status or to place the unit in a MODE in which the BWST is not 

required. The allowed Completion Time of 1 hour to restore the BWST to 

OPERABLE status is based on this condition simultaneously affecting multiple 

redundant trains.  

C.1 and C.2 

If the Required Actions and associated Completion Times are not met, the unit must 

be brought to a MODE in which the LCO does not apply. To achieve this status, the 

unit must be brought to at least MODE 3 within 6 hours and to MODE 5 within 

36 hours. The allowed Completion Times are reasonable, based on operating 

experience, to reach the required unit conditions from full power conditions in an 
orderly manner and without challenging unit systems.  

SURVEILLANCE REQUIREMENTS 

SR 3.5.4.1 

Verification every 24 hours that the BWST water temperature is within the specified 

temperature band ensures that the fluid will not freeze and that the fluid 

temperature will not be hotter than assumed in the safety analysis. These 

parameter values do not contain an allowance for instrument uncertainty.  

Additional allowances for instrument uncertainty are included in the implementing
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procedures. The 24 hour Frequency is sufficient to identify a temperature change 
that would approach either temperature limit.  

The SR is modified by a Note that requires the Surveillance to be performed only 

when ambient air temperatures are outside the operating temperature limits of the 
BWST. With ambient temperatures within this band, the BWST temperature should 
not exceed the limits.  

SR 3.5.4.2 

Verification every 7 days that the BWST level is _> 38.4 feet and < 42 feet ensures 
that a sufficient initial supply is available for injection and to support continued 
ECCS pump operation on recirculation. These levels correspond to volumes of 
approximately 375,096 gallons and 405,090 gallons, respectively. These parameter 
values do not contain an allowance for instrument uncertainty. Additional 
allowances for instrument uncertainty are included in the implementing procedures.  
Since the BWST level is normally stable, a 7 day Frequency has been shown to be 
appropriate through operating experience.  

SR 3.5.4.3 

Verification every 7 days that the boron concentration of the BWST fluid is 

_ 2270 ppm and • 2670 ppm ensures that the reactor will remain adequately 
shutdown following a LOCA. These parameter values do not contain an allowance 
for instrument uncertainty. Additional allowances for instrument uncertainty are 
included in the implementing procedures. Since the BWST level is normally stable, 
a 7 day sampling Frequency is appropriate and has been shown to be acceptable 
through operating experience.  

REFERENCES 

1. SAR, Section 6.1.  

2. Letter from A. C. Thadani (NRC) to P. S. Walsh (BWOG) dated March 9, 1993.  

3. 10 CFR 50.36.
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CTS DISCUSSION OF CHANGES 

ITS Section 3.5: EMERGENCY CORE COOLING SYSTEMS 

ADMINISTRATIVE 

Al The designated change represents a non-technical, non-intent change to the Arkansas 

Nuclear One, Unit I (ANO-1) Current Technical Specifications (CTS) made to make 

the ANO-1 Improved Technical Specifications (ITS) consistent with the B&W 

Standard Technical Specification, NUREG-1430, Revision 1. This change does not 

alter the requirements of the CTS or NUREG-1430. Examples of this type of change 

include: wording preference; convention adoption; editorial, numbering and formatting 

changes; and hierarchy structure.  

A2 The ANO-1 CTS Bases will be administratively deleted in their entirety in favor of the 

NUREG-1430 Bases. The CTS Bases will be reviewed for technical content that will 

be identified for retention in the ITS Bases.  

A3 The CTS is marked to show the adoption of the second entry Condition for ITS 3.5.1, 

Condition C. Condition C is entered when the Required Actions and associated 

Completion Times of Condition A or B are not met or upon the declaration of two 

inoperable core flood tanks (CFTs). CTS 3.3.6 is not explicitly identified as "one CFT 

inoperable" but rather as "LCO not met." Therefore, providing an explicit ACTION 

rather than entering LCO 3.0.3 is consistent with CTS. Because this ITS Condition 

and its Required Actions are in accordance with current license requirements, the 

adoption of this additional entry condition is considered an administrative change.  

A4 In several locations throughout the CTS, the applicability was established based on 

measurable parameters, such as reactor coolant system (RCS) temperature and 

pressure, with an additional qualifier that states "and irradiated fuel is in the core." 

This qualifier is shown as deleted because the definition of MODE (ITS Section 1.1) is 

premised on "fuel in the reactor vessel." This definition for MODE invalidates the need 

for the additional qualifier present in the CTS applicability statements.  

A5 The CTS was marked to show the adoption of the NOTE for ITS LCO 3.5.3. The 

NOTE specifies that a decay heat removal (DHR) train may be considered operable 

during alignment and when aligned for decay heat removal, if it is capable of being 

manually realigned to the low pressure injection (LPI) mode of operation. The 

adoption of this NOTE in the CTS is considered an administrative change because it 

reflects necessary clarification of the OPERABILITY allowances for the LPI system 

when performing the decay heat removal function. Further, the NOTE is necessary 

because of ANO's adoption of the more restrictive Applicability requirements for the 

LPI system in ITS LCO 3.5.3 vice the CTS 3.3.1 requirements (ref. DOC M8). This 

change is consistent with TSTF-090.
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A6 CTS 3.3.6 required actions for inoperability of the LPI system in MODE 3 with RCS 

temperature less than 350'F are segregated into ITS 3.5.3 Conditions A and B.  

Although ITS 3.5.3 Conditions A and B provide a different presentation of the CTS 

requirements, the cumulative time for restoration of one LPI train remains at 72 hours 

(i.e., 48 hours to restore the inoperable LPI train, and if not restored, 24 hours to be in 

MODE 5). Therefore, this is an administrative change because the ITS maintains the 

CTS action times but in a different manner of presentation.  

A7 This portion of CTS 3.3.6 is not applicable to ITS 3.5.3 due to the differences in 

Applicability. CTS 3.3.6 was Applicable to operating conditions as well as shutdown 

conditions (i.e., MODES 1 through 4). ITS 3.5.3 is only Applicable in shutdown 

conditions (i.e., MODE 3 with RCS temperature less than or equal to 350°F and 

MODE 4). Therefore, those actions in CTS 3.3.6 which are associated with operating 

conditions which are irrelevant to ITS 3.5.3 are crossed out.  

A8 CTS 3.3.3(A), (B) & (C) established the LCO requirements for the Core Flood Tanks 

(CFTs). Specific values were established in the LCO for tank inventory, boric acid 

concentration and nitrogen gas pressure. Compliance with the specifications on 

inventory, boric acid concentration and nitrogen gas pressure constitutes 

OPERABILITY of the CFTs. The values of the parameters are incorporated into ITS 

SR 3.5.1.2, SR 3.5.1.3, and SR 3.5.1.4. In addition, The CTS LCO established a 

requirement that the CFT electrically operated discharge valves be open and breakers 

open. These requirements are incorporated into ITS SR 3.5.1.1 and SR 3.5.1.5.  

A9 CTS 3.3. 1(G) established the LCO requirements for the Borated Water Storage Tank 

(BWST). Specific values were specified in the LCO for tank inventory, boric acid 

concentration and minimum temperature. Compliance with the specifications on 

inventory, boric acid concentration and minimum temperature constitutes 

OPERABILITY of the BWST. The values of these parameters are incorporated into 

ITS SR 3.5.4.1, SR 3.5.4.2 and SR 3.5.4.3.  

A10 The CTS markup was annotated as adopting the Note from the SR 3.5.1.4 Frequency.  
Although not explicitly stated in Table 4.1-3, Item 3 of the CTS, the sampling 

requirement following CFT makeup has been interpreted as applying only to the CFT 

affected by the inventory addition. Thus, showing its adoption on the CTS markup is 

an administrative change.  

All The CTS markup is annotated to show the adoption of Condition C for ITS 
.0LCO 3.5.2. This entry condition addresses those situations in which at least 100% of 

the ECCS flow equivalent to a single OPERABLE ECCS train is not available due to 

component inoperability that has resulted in one or more ECCS trains being declared 

inoperable. In this situation, the safety function provided by the ECCS is not capable 

of being met and the unit is operating outside of its accident analyses. Therefore, 
LCO 3.0.3 must be entered immediately. This change is classified as administrative 
because the intent of Condition C is comparable to the requirements of CTS 3.0.3, 
which would have been entered for this situation.
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A12 Units expressed in CTS 3.3.3 were inconsistent in their application of allowances for 

measurement and instrumentation uncertainties. For example, the CFT required 

volume and pressure presented in the CTS contained instrumentation uncertainty 

allowances. The boron concentration presented in the CTS contained no allowances.  

Therefore, CTS 3.3.3(A) was modified to present the safety analysis values for the CFT 

tank volume and pressure. This change establishes consistency between parameters 

presented in the specification. This change is considered to be administrative in that the 

same instrumentation uncertainty allowances for these parameters will exist in the 

future.  

A13 This page is not yet approved as provided in this package. Therefore, this markup is 

dependent on the expected NRC approval of the August 6, 1998, (Ref. 1CAN089801) 

license amendment request (LAR) related to the sodium hydroxide tank level.
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TECHNICAL CHANGE -- MORE RESTRICTIVE 

M1 Not used.  

M2 ITS 3.5.1, Condition B will establish the Required Actions should a core flood tank 

(CFT) become inoperable for reasons other than boron concentration not being within 

its limits. Condition C will establish the Required Actions should the Required Actions 

and associated Completion Times of Condition A or B not be met. The Completion 

Time for Required Action B. 1, which directs restoration of the CFT to an OPERABLE 

status, has been specified as being 6 hours. The Completion Time for Required 

Action C. 1, which directs that the unit be placed in MODE 3, has also been specified as 

being 6 hours from entry into the Condition. In the ITS, this provides a cumulative 

time frame of 12 hours to be in MODE 3 (for inoperability circumstances other than 

boron concentration not being within its limits). While in CTS 3.3.6, the cumulative 

time frame for placing the unit in MODE 3 was 36 hours. The reduced time to place 

the unit in MODE 3 constitutes a more restrictive requirement.  

In addition, the ITS 3.5.1 Completion Time for removing the unit from the 

Applicability of the LCO will be 12 hours following entry into Condition C. For 

comparable circumstances, the CTS would have allowed 72 hours to be in cold 

shutdown. Despite the differences in the final operating condition of the reactor, the 

ITS will require a faster rate of cooldown to satisfy its Required Action. This also 

constitutes an additional restriction on the unit.  

The adoption of both of these additional restrictions is considered acceptable in light of 

the importance of the core flood tanks in mitigating the effects of large break LOCAs.  

M3 ITS SR 3.5.1.4 Frequency for verification of Core Flood Tank (CFT) boron 

concentration requires that the CFT be sampled every 31 days which is consistent with 

sampling requirements per CTS Table 4.1-3, Item 3. In addition, the ITS and CTS 

require that the CFTs be sampled after inventory additions. The CTS requires sampling 

"after each makeup," but does not specify a time limit for the sampling. The ITS 
Frequency will be more restrictive than CTS requirements because sampling will be 

required "once within 12 hours after each solution level increase..." This Completion 

Time is based on the need to clearly establish when the required sampling must be 

completed while taking into consideration the time necessary to recirculate the tank, 

obtain the sample and perform the analysis. (Also see DOC L3.) The change is 

consistent with the intent of NUREG- 1430.  

M4 ITS SR 3.5.1.1, SR 3.5.1.2, and SR 3.5.1.3 were annotated in the CTS markup as 

being adopted in the ITS. The SRs were not previously established in the CTS. These 

SRs ensure that the CFT is OPERABLE and available for injection consistent with the 

safety analysis. Further, the SRs provide for timely recognition of out-of-specification 
conditions. The adoption of the SRs constitute more restrictive requirements than 

those presently imposed by the CTS. The changes are consistent with NUREG-1430.
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M5 ITS SR 3.5.1.5 was annotated in the CTS markup as being adopted in the ITS. This 

SR requires verification with a Frequency of 31 days that power is removed from each 

CFT isolation valve operator when RCS pressure is > 800 psig. The SR will provide 

assurance that the power is removed from the valve operator and that the valve is not 

susceptible to an active failure. Although the intent of this SR is satisfied through 
current administrative practices at ANO-1, its adoption in the ITS represents more 

restrictive requirements than those established by the CTS. This change is consistent 
with NUREG-1430.  

M6 Not used.  

M7 ITS SR 3.5.4.1, with its Note, and SR 3.5.4.2 are shown as being adopted. These SRs 

are adopted to ensure OPERABILITY of the BWST. SR 3.5.4.1 is modified by a Note 

that requires the surveillance to be performed only when ambient air temperature is 
below the minimum required temperature or exceeds the maximum temperature limit.  
The SR Frequencies are sufficient to determine an out-of-specification condition in an 
acceptable time frame based on operating experience. In addition, the CTS did not 
impose an upper limit on BWST temperature. The CTS does not contain these 
surveillances. Therefore, the adoption of these SRs in the ITS imposes additional 
requirements on the unit. The changes are consistent with NUREG-1430.  

M8 CTS 3.3.1 establishes the Applicability for a variety of components, including the low 
pressure injection (LPI) pumps and the borated water storage tank (BWST), 
"whenever containment integrity is established as required by Specification 3.6.1 ." 

CTS 3.6.1 requires containment integrity whenever RCS pressure is _> 300 psig, RCS 

temperature is _> 200'F, and fuel is in the reactor. The ITS Applicability for the 
required LPI trains (ITS LCO 3.5.2 and LCO 3.5.3) and the BWST (ITS LCO 3.5.4) 
will be MODES 1, 2, 3 and 4. Thus, the LPI trains and BWST will be required when 

RCS temperature is > 200'F without the RCS pressure qualifier. This results in the 
ITS imposing an Applicability that can occur at a significantly lower RCS temperature 
than that required by the combination of conditions expressed in CTS 3.6.1. This is an 

additional restriction on unit operation that is consistent with NUREG-1430.
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M9 ITS LCO 3.5.4 Condition A is shown as being adopted on the CTS markup. LCO 3.5.4 

Condition A established the Required Actions should the BWST boron concentration 

not be within limits or should the BWST water temperature not be within limits. The 

Completion Time for Required Action A. 1 is 8 hours. Condition C established the 

Required Actions should the Required Actions and associated Completion Times of 

Conditions A or B not be met. Required Action C. 1 directs that the unit be placed in 

MODE 3 within 6 hours. CTS 3.3.6 established the required actions should the 

requirements for BWST operability not be met. CTS 3.3.6 directed that "reactor 
shutdown shall be initiated and the reactor shall be in the hot shutdown condition 

(equivalent to ITS MODE 3) within 36 hours." This CTS completion time is 
significantly longer than the cumulative Completion Times of Required Action A. 1 and 

Required Action C. 1. Thus, the ITS will impose more restrictive requirements than 

those imposed by the CTS. The more restrictive requirements are acceptable based on 

the importance of the BWST and its support role for other ECCS subsystems. This is 

an additional restriction on unit operation that is consistent with NUREG- 143 0.  

M10 ITS LCO 3.5.4 Condition B is shown as being adopted on the CTS markup. LCO 3.5.4 

Condition B established the Required Actions should the BWST be inoperable for 
reasons other than Condition A (i.e., boron concentration not within limits or BWST 
water temperature not within limits). The Completion Time for Required Action B. 1 is 

1 hour. Condition C established the Required Actions should the Required Actions and 

associated Completion Times of Conditions A or B not be met. Required Action C. 1 
directs that the unit be placed in MODE 3 within 6 hours. CTS 3.3.6 established the 
required actions should the requirements for BWST OPERABILITY not be met.  

CTS 3.3.6 directed that "reactor shutdown shall be initiated and the reactor shall be in 
the hot shutdown condition (equivalent to ITS MODE 3) within 36 hours." This CTS 
completion time is significantly longer than the cumulative Completion Times of 
Required Action B. 1 and Required Action C. 1. Thus, the ITS will impose more 
restrictive requirements than those imposed by the CTS. The more restrictive 
requirements are acceptable based on the importance of the BWST and its support role 
for other ECCS subsystems. This change is consistent with NUREG-1430.  

M11 ITS LCO 3.5.4 Condition C established the Required Actions should the Required 
Actions and associated Completion Times of Conditions A or B not be met. Required 
Action C.2 directs that the unit be placed in MODE 5 within 36 hours of entry into the 

Condition. CTS 3.3.6 established the required actions should the requirements for 
BWST OPERABILITY not be met. CTS 3.3.6 directed that "reactor shutdown shall 
be initiated and the reactor shall be in the hot shutdown condition (equivalent to ITS 
MODE 3) within 36 hours and, if not corrected, in cold shutdown condition (equivalent 
to MODE 5) within an additional 72 hours." This CTS completion time for 
transitioning the unit from MODE 3 to MODE 5 is significantly longer than the 

Completion Time of Required Action C.2. Thus, the ITS will impose more restrictive 
requirements than those imposed by the CTS. The more restrictive requirements are 

acceptable based on the importance of the BWST and its support role for other ECCS 
subsystems. This change is consistent with NUREG-1430.
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M12 The CTS mark-up was annotated to indicate that ITS SR 3.5.2.1 has been adopted.  

SR 3.5.2.1 requires verification that each ECCS manual, power operated, and 

automatic valve in the flow path, that is not locked, sealed, or otherwise secured in 

position, is in the correct position. SR 3.5.2.1 has a specified Frequency of 31 days.  

The CTS does not contain a similar surveillance requirement. Thus, the adoption of 

this SR results in the ITS imposing an additional restriction on the unit. The adoption 

of this SR is consistent with NUREG-1430.  

M13 The CTS mark-up was annotated to indicate that ITS SR 3.5.2.5 has been adopted.  
ITS SR 3.5.2.5 requires verification that, by visual inspection, each ECCS train reactor 

building sump suction inlet is not restricted by debris and screens show no evidence of 
structural distress or abnormal corrosion. SR 3.5.2.5 has a specified Frequency of 
18 months. The CTS does not contain a similar surveillance requirement. Thus, the 

adoption of this SR results in the ITS imposing an additional restriction on the unit.  
The adoption of this SR is consistent with NUREG-1430.  

M14 The CTS mark-up was annotated to indicate that ITS SR 3.5.3.1 (and the associated 
Note) has been adopted. SR 3.5.3.1 requires that the equipment required to be 

OPERABLE by LCO 3.5.3 (i.e., two LPI trains) be verified OPERABLE by 
completion of SR 3.5.2.1, SR 3.5.2.2, SR 3.5.2.3, SR 3.5.2.4 and SR 3.5.2.5. These 
SRs demonstrate the OPERABILITY of the LPI trains. SR 3.5.3.1 has a specified 
Frequency that is in accordance with above referenced SRs. The basis for their 
individual SR Frequencies is given in the ITS Bases for those SRs in B 3.5.2. The 
adoption of this SR results in the ITS imposing an additional restriction on the unit as 
discussed by DOC M12 and DOC M13. The adoption of this SR is consistent with 
NUREG-1430.  

M15 CTS 3.3.7(B) is shown as deleted. This Specification established an exception to the 
required actions given in CTS 3.3.6. Specifically, it allowed the unit to operate for up 
to 7 days with the CFT pressure or level instrument required by CTS 3.3.3(D) out of 
service provided the other channel (level or pressure) was still operable. This 
exception will not exist in the ITS. ITS 3.5.1 will require entry into Condition B 
should SR 3.5.1.2 or SR 3.5.1.3 not be capable of being satisfied due to the failure of 
their respective instrument channel. The Completion Time for Required Action B. 1 is 
6 hours. Thus, the ITS will be more restrictive than the CTS. This change is 
consistent with NUREG-1430.
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M16 ITS 3.5.2 Condition B is entered when the Required Action and associated Completion 

Time of Condition A have not been met. Required Action B.2 specifies that the unit be 

placed in MODE 3 with RCS temperature _<350'F with a Completion Time of 

12 hours. CTS 3.3.6 directs that with the requirements for the specified ECCS 

components not met, a "reactor shutdown shall be initiated and the reactor shall be in 

hot shutdown condition (ITS MODE 3) within 36 hours and, if not corrected, in cold 

shutdown condition (ITS MODE 5) within an additional 72 hours." The adoption of 

Required Action B.2 in the ITS represents more restrictive requirements than those 
imposed by the CTS in that a cooldown to MODE 3 with RCS temperature less than or 

equal to 3 5OF would be required to take place in a significantly shorter time frame 

(i.e., at a faster rate) than that imposed by the CTS. The shortened time frame to be in 

MODE 3 with RCS temperature less than or equal to 350OF is acceptable based on the 

allowed Completion Time of Condition A and the length of time, based on operating 

experience, that it takes to reach the required unit conditions. The adoption of this 
Condition is consistent with NUIREG-1430.
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TECHNICAL CHANGE -- LESS RESTRICTIVE 

Li NUREG-1430 3.5.1, Condition A is shown as being adopted in the ITS. ITS 3.5.1 

Condition A establishes the Required Actions and Completion Time should one CFT 

become inoperable due to its boron concentration not being within limits. The 

Required Action directs that the boron concentration be restored to within its limits 

within a Completion Time of 72 hours. CTS 3.3.6 specified the required actions should 

the defined OPERABILITY conditions for the CFTs (per CTS 3.3.3) not be met.  

CTS 3.3.6 established a requirement that a reactor shutdown be initiated and the unit 

be placed in hot shutdown (equivalent to ITS MODE 3) within 36 hours. The CTS 

does not differentiate between its required actions based on the cause of the 

inoperability of the CFT. The ITS will allow 72 hours for restoration of the boron 
concentration to within its limits. The increased restoration time is acceptable based 

on: 1) the otherwise OPERABLE condition of the CFT and its ability to otherwise 
fulfill its designated safety function, and 2) the low probability of an event requiring the 
injection of the contents of the CFTs. This change is consistent with NUREG-1430.  

L2 NUREG-1430, LCO 3.5.1, Required Action C.2 directs that unit be placed in MODE 3 

with RCS pressure less than or equal to 800 psig which removes the unit from the 
Applicability of LCO 3.5.1. The Completion Time for Required Action C.2 is 12 hours 
from time of entry into the Condition. CTS 3.3.6 would, for equivalent circumstances, 
direct that the unit be placed in cold shutdown within an additional 72 hours (following 
entry into MODE 3). The CTS has been marked to show ITS 3.5.1 Required 
Action C.2 and its associated Completion Time. The adoption of Required Action C.2 
is consistent with NUREG-1430 and establishes Required Actions that remove the unit 
from the LCO Applicability. CTS 3.3.6 required actions would have directed the unit 
to an operating condition below the Applicability of the LCO. Because the requirement 
to place the unit in cold shutdown has been removed, the ITS Condition C Required 
Actions will be less restrictive than the CTS. This less restrictive requirement is 
acceptable because the ITS Required Actions function to remove the unit from an 
operating condition where the functional capability of the CFTs is required. This 
change is consistent with NUREG- 1430.  

L3 ITS SR 3.5.1.4 Frequency for verification of CFT boron concentration requires that the 

CFT be sampled every 31 days which is consistent with sampling requirements per CTS 
Table 4.1-3, item 3. In addition, the ITS and CTS require that the CFTs be sampled 
after inventory additions. The CTS requires sampling "after each makeup." The CTS 
does not establish any qualifiers on sampling Frequency based on the source of the 
makeup inventory. Therefore, the ITS Frequency will be less restrictive than current 
requirements because sampling will be required "once within 12 hours after each 

solution level increase of > 0.2 feet that is not the result of addition from a source of 

known concentration > 2270 ppm." The decreased sampling Frequency is acceptable 
because inventory makeup from sources that are of a known boron concentration will 
be capable of satisfying the boron concentration requirements of the CFTs. When 
inventory makeup is from a source for which the boron concentration is not
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established, sampling requirements are unchanged. This change is consistent with 

NUREG-1430. (Also see DOC M3).  

L4 CTS 3.3.5 is marked as being less restrictive with respect to ITS LCO 3.5.2 and 

LCO 3.5.3 because this explicit requirement is not retained in the ITS. CTS 3.3.5 

allowed maintenance to be performed during power operation on any component in the 

HPI or LPI systems provided that not more than one train was removed from service 
and that the maintenance would not make the train inoperable for more than 
24 consecutive hours. Further, the Specification required that prior to initiating the 

maintenance, the redundant components were to be demonstrated to be OPERABLE 
within 24 hours prior to the maintenance. ITS LCO 3.5.2 and 3.5.3 will allow 
components to be out of service for a longer period of time. Specifically, 72 hours for 

an LPI or HPI train when in MODES I and 2 and MODE 3 with RCS temperature 
> 350'F. This is only allowed if at least 100% of the ECCS flow equivalent to a single 

OPERABLE ECCS train is available; thus, ensuring that the safety function is 

preserved. In MODE 3 with RCS temperature _• 350'F and in MODE 4, LCO 3.5.3 

will allow one train of LPI to be out of service for up to 48 hours. Although these 
times are of longer duration, the act of maintenance on one train does not change the 

basis for believing that the redundant train is OPERABLE and capable of fulfilling its 
safety function. The ITS Completion Times are based on the capabilities provided by 

the OPERABLE train and the low probability of a design basis accident occurring 
during this time period. Lastly, this change establishes consistency with NUREG-1430.  

L5 NUTREG-1430 SR 3.5.4.3 specifies a Frequency of 7 days for verification of borated 
water storage tank (BWST) boron concentration. CTS Table 4.1-3 establishes a 
Frequency of "weekly and after each makeup." The ITS will adopt the 7 day 
Frequency established by NUREG-1430 SR 3.5.4.3. This is less restrictive in that 
inventory additions to the BWST will not immediately require sampling to verify boron 

concentration. This is acceptable because of: 1) the infrequent inventory additions to 
the BWST; 2) the generally small inventory addition and its small impact on the total 
BWST inventory concentration; and 3) the administrative controls used to govern 
inventory additions to the BWST. The adoption of this SR Frequency is consistent 
with NUREG-1430.
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L6 ITS 3.5.3 Condition C is shown on the CTS markup as being adopted. Condition C is 

entered when both of the LPI trains are inoperable. ITS 3.5.3 Required Action C. 1 

directs that action be immediately initiated to restore at least one LPI train to an 

operable status. The current application of CTS requirements would direct entry into 

CTS 3.0.3 which states that "within 1 hour, action shall be initiated to place the unit in 

an operating condition (MODE) in which the Specification does not apply by placing it, 
as applicable, in: ... 3. At least cold shutdown (MODE 5) within the subsequent 

24 hours." ITS Condition C will not direct that a reduction in operating temperature 

be taken until at least one LPI train has been restored to an OPERABLE status, thus 

ensuring that an effective method of decay heat removal will be available in the lower 

MODE. For those unforeseen circumstances that may result in an LPI train not being 

returned to service within a time period that would allow the required actions of 

CTS 3.0.3 to be satisfactorily completed, the imposition of this ITS Condition would 

be less restrictive based on the CTS requirement to place the unit in cold shutdown 

within 24 hours without regard for the ability to dissipate decay heat at this lower 

MODE. This change is acceptable because of the ITS direction that action be 

immediately initiated to restore a safety function (i.e., one train of LPI) while 

recognizing that it is an inappropriate action to direct that a unit without an 

OPERABLE decay heat removal system be directed to a MODE that relies on the 

DHR system as the mechanism for decay heat removal. The adoption of this Condition 
is consistent with NUREG-1430.  

L7 ITS 3.5.2 Condition A is entered when one or more ECCS trains are inoperable and at 

least 100% of the ECCS flow equivalent to a single operable ECCS train is available.  
Required Action A. 1 specifies that the ECCS train be restored to OPERABLE status 

with a Completion Time of 72 hours. ITS Condition B is entered when the Required 
Action and associated Completion Time of Condition A have not been met. Required 

Action B. 1 specifies that the unit be placed in MODE 3 with a Completion Time of 

6 hours. Cumulatively, under the ITS, the unit has 78 hours to be in MODE 3 

(subcritical). CTS 3.3.6 requires that with the requirements for the specified ECCS 
components not met, a "reactor shutdown shall be initiated and the reactor shall be in 
hot shutdown condition within 36 hours." Thus, the adoption of the Completion Times 

in the ITS represent less restrictive requirements than those imposed by the CTS. The 

increase in the allowed restoration time is acceptable based on the preservation of the 

ECCS safety function provided by the redundant train and the verification that "at least 

100% of the ECCS flow equivalent to a single OPERABLE ECCS train" is available.  
The adoption of these Completion Times is consistent with NUREG-1366, 
NUREG-1430 and NRC Memorandum to V. Stello, Jr., from R.L. Baer, 
"Recommended Interim Revisions to LCOs for ECCS Components," December 1, 
1975. (Also reference DOC L9).
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L8 ITS 3.5.2 Condition B is entered when the Required Action and associated Completion 

Time of Condition A have not been met. Required Action B.2 specifies that the unit be 

placed in MODE 3 with RCS temperature less than or equal to 350°F within a 

Completion Time of 12 hours. CTS 3.3.6 directs that with the requirements for the 

specified ECCS components not met, a "reactor shutdown shall be initiated and the 

reactor shall be in hot shutdown condition (ITS MODE 3) within 36 hours and, if not 

corrected, in cold shutdown condition (ITS MODE 5) within an additional 72 hours." 

The adoption of Required Action B.2 in the ITS represents less restrictive requirements 

than those imposed by the CTS in that a cooldown to MODE 5 would no longer be 

required as a result of HPI subsystem inoperability. This is acceptable based on the 

preservation of the ECCS safety function in MODE 3 with RCS temperature less than 

or equal to 350'F through the requirements of ITS LCO 3.5.3. The combination of 

requirements in ITS 3.5.2 and ITS 3.5.3 result in no relaxation of the cooldown 

requirements for LPI subsystem inoperability. The adoption of this Required Action 

provides explicit guidance on exiting the LCO Applicability.  

SL9 Not used.  

L1O CTS 3.3.1(I), CTS 3.3.2(B) and CTS 3.3.4(D) require that the engineered safety 

features valves for the high pressure injection (HPI) and low pressure injection (LPI) 

systems, and core flood tanks (CFTs) be OPERABLE or locked in the Engineered 

Safeguards (ES) position whenever the associated system or component is required to 

be OPERABLE. ITS LCOs 3.5.1, 3.5.2, and 3.5.3 will retain these requirements as a 

condition of system OPERABILITY. However, NUREG-1430 and the ITS allow the 

ES valves to be verified OPERABLE by actuation to the correct position or by being 

locked, sealed or otherwise secured in position. The expanded options for 

administratively controlling valve position will be adopted by the ITS. This is a less 

restrictive condition on unit operation which is adopted in the ITS consistent with 
NUREG-1430.  

Li1 CTS 3.2.1.3 is shown as deleted. This Specification established actions should the 

boric acid addition tank and associated piping, valves and pumps be inoperable for a 

period greater than 24 hours. These actions are unnecessary because they duplicate a 

requirement for an OPERABLE boric acid addition source from the borated water 

storage tank (BWST). The BWST will have appropriate controls established in 

ITS 3.5.4, "Borated Water Storage Tank (BWST)." In addition, this chemical addition 

source and its associated flow paths are not assumed to mitigate any design basis 

accident or transient as other systems and sources of borated water are assumed in the 

safety analysis. This change is consistent with NUREG-1430.  

L12 CTS 3.3.7(B) is shown as deleted. This Specification established actions should one of 

the core flood tank (CFT) pressure or level instruments become inoperable. This 

Specification would have allowed continued operation of the unit for up to 7 days 
provided the other instrument channel (pressure or level) was operable. This 

Specification is an exception to CTS 3.3.6 and is deleted because it contradicts ITS
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CTS DISCUSSION OF CHANGES 
ITS Section 3.5: EMERGENCY CORE COOLING SYSTEMS 

SR 3.0.1 requirements regarding the ability to satisfy an SR and demonstrate 

compliance with the LCO. In the ITS, failure to satisfy ITS SR 3.5.1.2 or SR 3.5.1.3 

due to the absence of an instrumentation channel will result in entry into ITS 3.5.1 

Condition B which has a 6 hour Completion Time. The absence of this Specification 

and its associated actions will result in less restrictive requirements because similar 

requirements will not exist in either the ITS or the TRM. The deletion of this 

Specification is consistent with NUREG-1430.
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CTS DISCUSSION OF CHANGES 
ITS Section 3.5: EMERGENCY CORE COOLING SYSTEMS 

LESS RESTRICTIVE -- ADMINISTRATIVE DELETION OF REOUIREMENTS 

LA1 This information has been moved to the Bases. This information provides details of 
design or process which are not directly pertinent to the actual requirement, 
i.e., Definition, Limiting Condition for Operation or Surveillance Requirement, 
but rather describe additional unnecessary details such as an acceptable method of 
compliance. Since these details are not necessary to adequately describe the actual 
regulatory requirement, they can be moved to a licensee controlled document without a 
significant impact on safety. Placing these details in the Bases provides adequate 
assurance that they will be maintained. The Bases will be controlled by the Bases 
Control Process in Chapter 5 of the proposed Technical Specifications. This change is 
consistent with NUREG-1430.  

CTS Location New Location 
3.3.1 (G) Bases 3.5.4, Background 
3.3.1(H) Bases 3.5.2, LCO 

LA2 Not used.
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CTS DISCUSSION OF CHANGES 
ITS Section 3.5: EMERGENCY CORE COOLING SYSTEMS 

LA3 This information has been moved to the Technical Requirements Manual (TRM) or the 

Safety Analysis Report (SAR). This information provides details of design or process 

which are not directly pertinent to the actual requirement, i.e., Definition, Limiting 

Condition for Operation or Surveillance Requirement, but rather describe additional 

unnecessary details such as an acceptable method of compliance. Since these details 

are not necessary to adequately describe the actual regulatory requirement, they can be 

moved to a licensee controlled document without a significant impact on safety. Placing 

these details in controlled documents provides adequate assurance that they will be 

maintained. The TRM and the SAR will be controlled by 10 CFR 50.59 and 

10 CFR 50.71, as applicable. This change is consistent with NUREG-1430.

CTS Location 
3.2.1 
3.2.1.1 
3.2.1.2 
Figure 3.2-1 
3.3.1(G) 
3.3.2(A) 
3.3.3(C) 
3.3.3(D) 
Table 4.1-1, Item 25 
Table 4.1-1, Item 36 
4.5. 1. 1. 1(a) 
4.5. 1. 1. 1(b) 
4.5.1.1.2(a) & (a)(1) 
4.5.1.1.2(b) 
4.5.1.1.3 
4.5.1.2.1 
4.5.1.2.2(a) 
4.5.1.2.2(b)

New Location 
TRM 
TRM 
TRM 
TRM 
SAR, Section 6.1.2.4.6 
SAR, Section 6.1.2.5 
SAR, Section 6.1.2.1.3 
TRM 
TRM 
TRM 
SAR, Table 6-5 
SAR, Table 6-5 
SAR, Table 6-5 
SAR, Table 6-5 
SAR, Table 6-5 
SAR, Table 6-5 
SAR, Table 6-5 
SAR, Table 6-5
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15.

Min' volumes (including a % safety fact ) as specified y Figure 

3. 1 for the oric acid a Ition tank or Xperable bora d water stor e 

nk (3) wil each satisf this requireme . The specifi tion assures hat 

adequate s plies are av ilable wheneve the reactor is eated above 2_O*F so 

that a si gle failure 11 not prevent oration to a c d condition. The 

minimum olumes of bo ic acid soluti given include ieboron nec sary to 

accoun for xenon d ay.  

The rincipal me od of adding ron to the pri y system is o pump the 

co centrated bo in acid solut, n (8700 ppm boro , minimum) i o the makeu 

nk using th 25 gpm boric cid pumps. A2 
The altern e metho of aition is to inje t boric aci from the bo ted 

water sto age tank usin the makeup pumps 

Conce ration of borl in the boric ac addition t Ik may be hi er than 

the ncentration w• ch would crysta ize at ambi t condition . For this 
are4on and to ass e a flow of bori/ acid is ava able when n ded this 

tnk and its ass ciated piping wi be kept 10* above the ystallizatio 

remperature fo the concentratio present. 0 ce in the eup system, t a 

- concentrate i sufficiently wel mixed and luted so th normal syst 
temperature assure boric aci solubility.  

REFERENC_ 

1. FSAR, Section 9 ; 9.2 

2. FSAR, Figure 6-2 

SA. , Secoton 3.1 ' 

.Amendment No. -,4-,• 35 REVISED BY NRC LETTER DATED: 
9/15/95



Boa Aci d Additi_n Tank Volume nd 
,boncentratio s RCS Averag 

emperature ANO-1, Cycle 

0 Fi ure 3.2-1

Amendment No. ZZ,43,5Z,00,7Z,22,105 35a
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~$AdQ 32z 3.5. I i Nd-tt 
Addo SR---42' 0
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.3.5.Z (4#, LPL'))

3.3.2 3.•,2 Ap1p),

%51L.CO

3.5,313,S.4-L C D305" 

(I) The engineered safety features valves associated with each of the 4LATP, 

CI I-additkn tooS.3.1'above) the following ECCS equipment shall be 

operable when the reactor coolant system is above 350Fa i d e AA 

(A) Two 'o o th high pressure injection (makeup) pumps shall 
-- ; F f o -- l en e•Aes en;P D 

be (fbe 6perable, Ifower from 
3~~edn ese~ } 

S•/•esno ovde r.-•u~nd a~nd indepoendent 1-n-o pa•.  

(B) Engineered safety features valves associated with 3.3.22.aabove 

shall be operable or locke in the ES position. 44 C Mike 
_theEu.'oeda A 4

3.3.3 , 'ditiadto e . an- •hn~ e, o 

3.5,1 •p, shall be operable when the reactor coolant system is above 800 psi aJ 

F(A) The two core flooding tanks shall •each contain an indicated 

minimum of•./ C .4 1e•"040 +• t of borated water at / 

3., LCO 600 ± psig. 
A1 

( B ) c o e f o d n g t a n k b r o n c o n c e n t r t o s a l l n t b e s t a 

(C) The electrically operated discharge valves from the core flood 
•-tanks shall be ope~n•an feake oc a '•en_•a t aIed . •• 

(D) e of the wo pressi instrum channel and on f the e0TL 
level in rument c hnels per ore floo ank sh be 

oerab . / 

3.3.4 The reac r shall not be mad critical unless e following 

equipment n addition to 3.3. 3.3.2, and 3.3.aove is operable. LATE 

(A) Two reac r building spray ps and their ass iated spray 

nozzle hea rs and two trains f reactor buildin emergency 

(3,G) cooling. Th two reactor buil ing spray pumps sha be powered 

from operable ndependent emerge y buses and the t reactor 
building emerge cooling trains all be powered fro operable 

independent emerg cy buses.  

(B) T e sodium hydroxide nk shall contain volume of 

T9, 00 gallons of sodi hydroxide soluti at a 
con ntration >5.0 wt% an <16.5 wt%.  

(C) All ma al valves in the mai discharge lines f the sodium 

hyd roxid tanks shall be locke open.

Amendment No. L6, -1, -24, 144-, 4-" 

LAR
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3.5,1 
3,5.2 

3.5.3 
3 .s5

3 5 1) 3.5,2, 3,5. 'q LCO

Amendment No. 00,145 37a



3,5.( 

<h 5 o~~r AŽ() 

< AA 3 .5. Cmrd itio N C - Secon~d eritl1 (Or~d;r`Or', -->

systems which will not remove more than one train of each system from 

S• •-- service. Maintenance shall not be performed on components which woul 

make the affected system train inoperable for more than 24 consecutiv, 

hours. Prior to initiating maintenance on any component of a train ij 
any system, the redundant component of that system shall be demonstra

-- " " 3.3.6 If the conditions of Spei•fi•a .... .  
ýtobs reactorour o t 

cannot be met except as noted in 3.3.7 below reactor shutdown shal 

initiatedqF the reactor shall be in own oni on withi,.  

hours, and f not corrected, in co shut n ndii within an\ (t C C 11 0oU r -rec, 1iýA XAf-N 2 ;--

.3y Excep ons to -- .7.6

(A) If the c ditions of ecificatiol 3.3.1(F) canot be met, leacto 
operation s permissbl conly duri the succeed g seven daes 

unless such omponents ar sooner maq operable, p v ided tha%.  
L C ring such s en days the ther BWST T vel instrune channel h L 

(3.•) hbe perable.  
(B) If e conditionskf Specificatbn 3.3.3(D) c ot be met, re ctor 

op ration is ped'issible only/uring the suc eeding seven dais 

less such coponents are s ner made ope ble, provided •at [$Ic1 

during such •ven days the ther CFT inst ment channel essure LI 

level) shal be operable. / 

(C) the conditions of Specification 3.3.4(A) cannot be met because 

on e train of the ruired reactor ilding eme~gency cooli is 
nop rable but both eactor buildingpray systrs are operb3le, 

resto the inoperabl train of coolin to operab e status wi in 

days or e in at least t shutdown wit the nex 6 hours and' 

cold shutwn within the ollowing 30 hou •.  

D) If the condi ons of Specifi tion 3.3.4(A) annot be m because at ( two trains of e required re tor building e ergency co ing are 

(3.n)noperable but th reactor bui ig spray sys 8: are ope ble, 

r tore at learnt e trai Zof o n to operab status wi in7 

hou or be in at 1 t h~otoshutdo within the n t 6 hours nd 

cold hutdown within e following 3 hours. Resto e both abe 

requir cooling trains to operable st tuo n within eys of bie 

loss or in at least h shutdown wit the next 6 ours and i 

cold shutd within the lowing 30 hours.

38 -
Amemdment No. 0Z,145
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3-5.2-.

If the conditions of Specification 3.3.3(D) cannot be met, reacto 
operation is permissible only during the succeeding seven days 

unless such components are sooner made operable, provided that 

during such seven days the other CFT instrument channel (pressure 
level) shall be operable.

(C) If th conditions of Specification 3.3.4(A) cannot be met because 

one trai of the require: eactor build emergen coling are inoperab but both reactor building spray systems ar oerable, 

restore th inoperable train f cooling Ioerable status within 7 

days or be iat least hot shutdown within thenext 6 ours and 

cold shutdown ithin the followig 30 hours tor b 

(D) •the condition of Specification .3.4(A) canno be met beceaus• 

tw trains of the uired reactor bilding emergen~• cooling are• 

ret atlatoe an of 01il~ng •operable stats within 7 

as or be at least hot s utdown within t next 6 hours nd in 

cc shutd within the foll ing 30 hours.

�Ji

Amendment No. 01,145



35.3

S Rk& -5 5 5.1wj r ~LtýOtt>

3.5:� LCO tK��CŽ� I

<AcWc 3,5.3 COUeLt(Or\ C->

3.5.3 Coo.itoA A i e d e eac or she be in ot shudown nditiod ithiA 34j 
-3 5,5? 

i, , 3.3.7 Exceptions to 3.3.6 shall be as follows: 

(B) If the onditions f Specification 3.3.1() cannot be met, rectoi 

operation is permis ible only during the sceedingseven daysm 

unless such components are sooner made operable, provided that 
Sduring such seven days the other CFT instrument channel (pressure 

level) shall be operable.

(C) If the conditions of Specification 3.3.4(A) cannot be met because 
one 7hain of the re uired react• building eme&ency cool g is 

inoperable but both actor build spray systN s are ope ble, 
restore 'he inoperable train of coo 'ng to operab status w hin 
days or bain at lseat t shutdown w hin the next hours an i 
cold shuto within the ollowing 30 urs.  

(D If the condit ns of Specif ation 3.3.4( cannot be me because 

o trains of t required re tor buildin emergency coo g are 

in erable but b h reactor bu ing spray s tens are ope ble, 

res re at least train of co ing to oper le status wit 7 

rhours or be in at 1e at hot shutdo within the next 6 hours ad 

cold s tdovn within e following hours. Re ore both abov 

required ooling trains to operable s tus, within days of initi 

loss or be at least h shutdown wi in th ext hours and i 
id shutd within the llowing 30 ho s.

Amendment No. 01,145

K AM

K
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3.5.q

<KAM 53,5A -ý.±oA
<Ad& 3.5.q Cor\c�ov\ -:g>

Se .. -2,38-3 ---- systems which will not remove more than one train of each system from 
service. Maintenance shall not be performed on components which woult 

make the affected system train inoperable for more than 24 consecutiv, 

hours. Prior to initiating maintenance on any component of a train iD 

sto-45 U'3-3 any system, the redundant component of that system shall be demonstra 

5t - t -9 2 to be operable within 24 hours prior to the maintenance.

594 l 3,9-1 3.I 

3,5,q RAIC, 

5,5, ? 1.A C-2.  

t3~5D, 34,~3f 

(5330) 
(Set,•,S Mt 3?

If the conditions~of SpecuifcatI 
cannot be Met Ceept as notedin 

initiated and the reactor shall 1 

hours, and, if not corrected, in 
additionalahours.)•

3..  

3.•

(

(L�t 
(5�c.')

I

7 Exceptions to 3.3.6 shall be as follows:

(A) If the ýdditionnss f S 'fication 3-1.1(F) cann b t a to 

'p, 

e e 
'p 001" p ov ed t 

cl':l in, even operation Perm Isibl v:n'day c coion perm: e nly during tbol succeedin e ed tha LC'Te If e co su 6, 
unless such sponents are ooner made oprrabl prov 
uriuri s 'r se a, trument nneýl sh.
uring such as days the o er BWST leve 

e Pere le.  
a -h 

J"ýý =ýeperb'le.I au 'I . N7

(B) If the conditions of Specification 3.3.3(D) cannot be met, reacto 

operation is permissible only during the succeeding seven days 

unless such components are sooner made operable, provided that 

during such seven days the other CFT instrument channel (pressure 

level) shall be operable.  

"•(C) If the co qitions of Spe ification 3..4(A) canno be met because 

one train o the require reactor buil ng emergen cooMi:g is 

inoperable b both reacto building sp y systems e operle, 

store the in erable trai of cooling t operable atus wi2in 

a or be in at east hot sh tdon ihin he t oursan i 

col hutdown with the follo g 30 hours.  

(D) If the nditions of ecificatio 3.3.4(A) ca ot be met because 

two tra of the requ reactor ilding eme ency cool g are 

inoperable t both reac r building pray system are oper l., 

estare at I at one train f cooling o operable atus wit 7 

hra orabe in t least hot hutdown wi in the next 6 hours a d 

co1l shutdown wi in the foll ing 30 ho s. Restore oth abov 

requi cooring tins to ope ble status within 7 da of mnit 
l\1aso Ohbe in atle thot shutd within e next 6hors and i 

col su wn within e followin 30 hours.

- LG*wr

38d-
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3.5

(E) If the nditions of Specific ion 3.3.4(A) cann be met becau 
one train the required react r building emergen cooling isL+ vk 

tT --- inoperable a one reactor build spray system is operable, 
restore the in erable spray syste to operable status thin 72 

,•) •ours or be in a ~least hot shutdown thin the next 6 ho and in 
cd shutdown with thefol�lowing3hrs. Restore the erable 
r eaor building eme e�ncy cooling train operable status thin 7 d i as or e in a least hot shtdon within theo a 
6 hour and in cold shutdo within the follow 30 hours.  

a~o 
tos 

o - o l n 
lceid 2 

pout-accident reactor bi in emergency cooling and loI r pressure 
eduction may be accomplish• by tospray units or by a c bination of one 

t wo 

cooling train and one spr unit. Post-accident iodine moval may be 

accomplished by one of etwo spray system strings. e secified requirements 
assure that the requ ed post-accident components ar th le for both reactor 
building emergency loling and iodine removal. Sp.fication 3.3.1 assures thaR 
the requirede shent is operable. R t 

A train con sts of two coolers and their as mciated fans which have suf cient 
capacity , meeat post accident heat remova• requir ementms. Conservativ•£ each reactor uilding emergency cooling tra cinonsists of two fans powerbfrom the same/ergency bus and their associate coils, but other combinati ns may be jsified by an engineering evalu en.  

S(A) As a supply of rated water for accident co tions. / 

(B) As an alt i te supply of borated water r reaching cold f 

(C) As a iupply of boratediwaed water for foding the fuel transfe canalon 

term ~ d gor rfei ng p o pieraTwo 1 pesueinetonpms r )i

Amendment No. U, 61,145 38a



3.5 

37,0 gallons of ;oajed water are upplied for emergenc /corecolnad 
reactor building pryithe event/of a loss-of-coolant •cident. This amount.  

fulfills requir ents for emergenc• core cooling. Approo mately 16,000 gallons 

of borated watKr are required to each cold shutdown. he original nominal o 

borated wate storage tank capa ity of 380,000 gallons is based on refueling 

volume req rements. Heaters' intain the borated w er supply at a temperature e 

to preve crystallization a• local freezing of th• boric acid. The minimum 

require BWST boron concent ation of 2270 ppm assu es that the core will be 

maint mned at least 1 per nt Ak/k subcritical a 70'F without any control rods 

pecification 3.3.2 a ures that above 3500 F wo high pressure injection pumps 

are also available t provide injection wat r as the energy of the reactor 

coolant system is creased.  

Specification 3. .3 assures that above 0 psig both core flooding tanks e 

operational. nce their design press re is 600 ± 25 psig, they are no rought 

into the oper ional state until 800 sig to prevent spurious injectio of 

borated wate . Both core flooding nks are specified as a single co e flood 

tank has i ufficient inventory to eflood the core. (1) 

Soecific tion 3.3.4 assures that prior to going critical the redu ant train of 

reacto building emergency coo ng and spray train are operable.  

The pray system utilizes co on suction lines with the low p ssure injection 

sy em. If a single train equipment is removed from eith r system, the other 

t ain must be assured to b operable in each system.  

The volume specified by .3.4.B is the safety analysis v.ume and does not 

contain allowances fo: instrument uncertainty. 9,000 llons corresponds to 

a level of approxima ly 26 feet at a temperature of OF and a NaOH 

concentration of 5. wt%. No maximum volume is spe fied as the value used 

as the maximum vo e in the safety analysis bound the physical size of the 

NaOH tank. Addi ional allowances for instrument ncertainties, as determine 

in Reference 6, are incorporated in the operati procedures associated wi 

the level ins umentation used in the control oom.  

When the re ctor is critical, maintenance i allowed per Specification .3.5.  

Operabilit of the specified components sh 1 be based on the results f testing 

as requi d by Technical Specification 4. . The maintenance period up to 24 

hours i acceptable if the operability o equipment redundant to th removed 

from s vice is demonstrated within 24 ours prior to removal. Ex ptions to 

Speci cation 3.3.6 permit continued eration for seven days if e of two BWST 

leve instrument channels is operabl or if either the pressure r level 

ins rument channel in the CFl instr ent channel is operable.  

the event that the need for e rgency core cooling should ccur, functioning 

of one train (one high pressure njection pump, one low pre sure injection pump, 

and both core flooding tanks) 11 protect the core and i the event of a main 

coolant loop severance, limit he peak clad temperature less than 22000 F and 

the metal-water reaction to at representing less tha 1 percent of the clad.  

The service water system nsist otw nend uitrcnnected, full 

capacity, 100% redundant ystems, to ensure contin us heat. removal. (4) .  

One service water pumpi eurdfo omlorton. The normal operating 
requirements" are grea. er than the emergency re ieetirements Zo~wnfollowing aa /

loss-of-coolant c'et 

Amendment No. 4-44,44&,164,- 39 
R4qrEVISED B NRG L.ETTER DATED: 
9/2-1/91. 7/6/2 9/1/9
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Table 4.1-1 (Cont'd)

Channel Description OCiQk I911

_. " -- , i , , -e .  
(23P.3u zr uDaue l

71Amendment No. , 163
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(

Channel Description 

36. B c Acid Add on Tank 

a. Leve hannel 
b. T erature Cha 1c 

37.- • e•raded Voltage M itoriona

Table 4.1-1 (Cont.) 

Check Te.t Calibrate Remarks 

N A NA R Itm~ 

SNA L A T E R 

Sw7•

Leel 1icator• 
(L - . o tector NA check" nction I- LA 7'E 

(IL'r2l 3. core Net Dtctr 

<4A0q.._ 1111 ergen ant-Radi ion A R () Baery , 

13,30) 41 trumT 
,LA ") Tu 

L A rTr 

I-. P Tu~i ne Trip ircuitr¥ A> 4 2.• (II

U,) 

ZA,

Amendment No. aIa9,ig4),4,,9I, 
1,4,192
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3.5.�J
3,5; 4-

<Aeki Sk -?,s y_,4. Fr~ Ve e--1 lb 1

Table 4.1-3 

MINIMUM SAMPLING AND ANALYSIS FREQUENCY.

�- SR

<L-T R.I SodiUm HydroxidlN\ Sodi'umNydroxide' quartering and ,a fte r 

Notes.L 
IA E 

•gross 
radioacti 

v`Vanalysis shall con -kit of the quantitative\• 

S• a s u r e m e n t o f t h e ta 
*,a l r a d i o a c t v y o f e p r m y o l t n u n i t s o f 

kLAcTER-- 
P l m. The total pri)•n 

tycoolant activity 
J all be the sum of the 

-LXTER 

[.• 
degas 4d beta-gamma 

a i ,ty and the total of 
I l dentified\ 

(• eous 

ac i i 
s 1 

ince s d t a niu m of 
t once/driary~ 

n 
syste md 

1 ampvNiyle 
d 

rvel the 

estab/ished 
j 

the pr 
-j

Amendment No. ZZ, ZO, 121 74



3.5.2

<A cic S'Q o 

7Y~ 
YCORE COO ING SYST AND REACT BUILDING COOLING SY EM 

TSING 

cY Ca Coolin stems 

di/ctesti/nrequiremen for emerge cy core co ing sys,•m " A

SR. ,$2.3 

(31) 

5 L T [Z, "t,

(3L•-.1)

4.5.1.1.1 High Pressure Injection System

(a) Once every 18 months, a system test shall be conducted to 
demonstrate that the system is operable.J A/tes sig•a / wille applieO to demonstrate acuaTion o the higs 
pr sure inj tion sys/em for errgency c/re cooli g 
o ration. ?. ? /-

The test wi 1 be con idered s tisfact y if cogkrol boý 
in ccatio'verifiethat all/componezs have r sponded 
•lKe actu ion si ;al prope y; all ppropria e pump / 
breaker shall lve opene or clo d and alf valves fhc 
have mpleted 'heir trael. -

4.5.1.1.2 Low Pressure Iniection System
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NO SIGNIFICANT HAZARDS CONSIDERATIONS 

GENERIC EVALUATIONS 

"R" - Relocation of requirements: 

Relocating requirements which do not meet the Technical Specification selection criteria to 

documents with an established control program allows the Technical Specifications to be reserved 

only for those conditions or limitations upon reactor operation which are necessary to adequately 

limit the possibility of an abnormal situation or event giving rise to an immediate threat to the 

public health and safety, thereby focusing the scope of Technical Specifications.  

Therefore, requirements which do not meet the Technical Specification selection criteria in 

10 CFR 50.36 have been relocated to other controlled license basis documents. This regulation 

addresses the scope and purpose of Technical Specifications. In doing so, it establishes a specific 

set of objective criteria for determining which regulatory requirements and operating restrictions 

should be included in Technical Specifications. These criteria are as follows:

Criterion 1: 

Criterion 2: 

Criterion 3: 

Criterion 4:

Installed instrumentation that is used to detect and indicate in the control room a 

significant abnormal degradation of the reactor coolant pressure boundary.  

A process variable that is an initial condition of a design basis accident (DBA) or 

transient analysis that either assumes the failure of or presents a challenge to the 

integrity of a fission product barrier.  

A structure, system or component that is part of the primary success path and 

which functions or actuates to mitigate a design basis accident or transient that 

either assumes the failure of or presents a challenge to the integrity of a fission 
barrier.  

A structure, system or component which operating experience or probabilistic 

safety assessment has shown to be significant to public health and safety.

The application of these criteria is provided in the "Application of Selection Criteria to the ANO-1 

Technical Specifications." Requirements which met the criteria have been included in the 

proposed improved Technical Specifications. Entergy Operations proposes to remove the 

requirements which do not meet the criteria from the Technical Specifications and relocate the 

requirements to a suitable owner controlled document. The requirements in the relocated 

Specifications will not be affected by this Technical Specification change. Entergy Operations will 

initially continue to perform the required operation and maintenance to assure that the 

requirements are satisfied. Relocating specific requirements for systems or variables will have no 

impact on the system's operability or the variable's maintenance, as applicable.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS 
GENERIC EVALUATIONS 

License basis document control mechanisms, such as 10 CFR 50.59, 10 CFR 50.54(a)(3), and ITS 

Section 5, "Administrative Controls," will be utilized for the relocated Specifications as they will 

be placed in other controlled license basis documents. This would allow Entergy Operations to 

make changes to these requirements, without NRC approval, as allowed by the applicable 
regulatory requirements. These controls are considered adequate for assuring structures, systems 
and components in the relocated Specifications are maintained operable and variables in the 
relocated Specifications are maintained within limits.  

Entergy Operations has evaluated this proposed Technical Specification change and has 
determined that it involves no significant hazards consideration. This determination has been 
performed in accordance with the criteria set forth in 10 CFR 50.92(c) as indicated below: 

1. Does the change involve a significant increase in the probability or consequences of 
an accident previously evaluated? 

The proposed change relocates requirements and surveillances for structures, systems, 
components or variables which did not meet the criteria for inclusion in Technical 
Specifications as identified in the Application of Selection Criteria to the ANO-1 Technical 
Specifications. The affected structures, systems, components or variables are not assumed 
to be initiators of analyzed events and are not assumed to mitigate accident or transient 
events. The requirements and surveillances for these affected structures, systems, 
components or variables will be relocated from the Technical Specifications to an 
appropriate administratively controlled license basis document and maintained pursuant to 
the applicable regulatory requirements. Therefore, this change does not involve a 
significant increase in the probability or consequences of an accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from 
any accident previously evaluated? 

The proposed change does not necessitate a physical alteration of the plant (no new or 
different type of equipment will be installed) or change in parameters governing normal 
plant operation. The proposed change will not impose any different requirements and 
adequate control of information will be maintained. Thus, this change does not create the 
possibility of a new or different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change will not reduce a margin of safety because it has no impact on any 

safety analysis assumptions. In addition, the affected requirement will be relocated to an 
owner controlled license basis document for which future changes will be evaluated 
pursuant to the requirements of the applicable regulatory requirements. Therefore, this 
change does not involve a significant reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS 
GENERIC EVALUATIONS 

"A" - Administrative changes to requirements: 

Reformatting and rewording the remaining requirements in accordance with the style of the 

improved Babcock & Wilcox Standard Technical Specifications in NUREG-1430 will make the 

Technical Specifications more readily understandable to plant operators and other users.  
Application of the format and style will also assure consistency is achieved between specifications.  

As a result, the reformatting and rewording of the Technical Specifications has been performed to 

make them more readily understandable by plant operators and other users. During this 

reformatting and rewording process, no technical changes (either actual or interpretational) to the 
Technical Specifications were made unless they were identified and justified.  

Entergy Operations has evaluated this proposed Technical Specification change and has 
determined that it involves no significant hazards consideration. This determination has been 

performed in accordance with the criteria set forth in 10 CFR 50.92(c) as indicated below: 

1. Does the change involve a significant increase in the probability or consequences of 
an accident previously evaluated? 

The proposed change involves reformatting and rewording of the existing Technical 
Specifications. The reformatting and rewording process involves no technical changes to 
existing requirements. As such, this change is administrative in nature and does not 
impact initiators of analyzed events or assumed mitigation of accident or transient events.  
Therefore, this change does not involve a significant increase in the probability or 
consequences of an accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from 
any accident previously evaluated? 

The proposed change does not necessitate a physical alteration of the plant (no new or 
different type of equipment will be installed) or changes in parameters governing normal 
plant operation. The proposed change will not impose any different requirements. Thus, 
this change does not create the possibility of a new or different kind of accident from any 
accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change will not significantly reduce the margin of safety because it has no 
impact on any safety analysis assumptions. This change is administrative in nature. As 
such, there is no technical change to the requirements and therefore, there is no significant 
reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS 
GENERIC EVALUATIONS 

"LA" - Less restrictive, Administrative deletion of requirements: 

Portions of some Specifications provide information that is descriptive in nature regarding the 

equipment, system(s), actions or surveillances. This information is proposed to be deleted from 

the specification and relocated to other license basis documents which are under licensee control.  

These documents include the TS Bases, Safety Analysis Report (SAR), Technical Requirements 

Manual, and Programs and Manuals identified in ITS Section 5, "Administrative Controls." The 

removal of descriptive information is permissible, because the documents containing the relocated 

information will be controlled through the applicable process provided by the regulatory 

requirements, e.g., 10 CFR 50.59, 10 CFR 50.54(a)(3), and ITS Section 5, "Administrative 

Controls." This will not impact the actual requirements but may provide some flexibility in how 

the requirement is conducted. Therefore, the descriptive information that has been moved 

continues to be maintained in an appropriately controlled manner.  

Entergy Operations has evaluated this proposed Technical Specification change and has 

determined that it involves no significant hazards consideration. This determination has been 

performed in accordance with the criteria set forth in 10 CFR 50.92(c) as indicated below: 

1. Does the change involve a significant increase in the probability or consequences of 
an accident previously evaluated? 

The proposed change relocates requirements from the Technical Specifications to other 
license basis documents which are under licensee control. The documents containing the 
relocated requirements will be maintained using the provisions of applicable regulatory 
requirements. Therefore, this change does not involve a significant increase in the 
probability or consequences of an accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from 
any accident previously evaluated? 

The proposed change does not necessitate a physical alteration of the plant (no new or 

different type of equipment will be installed) or changes in parameters governing normal 
plant operation. The proposed change will not impose any different requirements and 

adequate control of the information will be maintained. Thus, this change does not create 
the possibility of a new or different kind of accident from any accident previously 
evaluated.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS 
GENERIC EVALUATIONS 

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change will not reduce a margin of safety because it has no impact on any 

safety analysis assumptions. In addition, the requirements to be transposed from the 

Technical Specifications to other license basis documents, which are under licensee 

control, are the same as the existing Technical Specifications. The documents containing 
the relocated requirements will be maintained using the provisions of applicable regulatory 
requirements. Therefore, this change does not involve a significant reduction in a margin 
of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS 
GENERIC EVALUATIONS 

"M" - More restrictive chan2es to requirements: 

The ANO-1 Technical Specifications are proposed to be modified in some areas to impose more 

stringent requirements than previously identified. These more restrictive modifications are being 

imposed to be consistent with the improved Babcock & Wilcox Standard Technical 

Specifications. Such changes have been made after ensuring the previously evaluated safety 
analysis was not affected. Also, other more restrictive technical changes have been made to 

achieve consistency, correct discrepancies, and remove ambiguities from the specification.  

The modification of the ANO-1 Technical Specifications and the changes made to achieve 

consistency within the specifications have been performed in a manner such that the most 
stringent requirements are imposed, except in cases which are individually evaluated.  

Entergy Operations has evaluated this proposed Technical Specification change and has 

determined that it involves no significant hazards consideration. This determination has been 

performed in accordance with the criteria set forth in 10 CFR 50.92(c) as quoted below: 

1. Does the change involve a significant increase in the probability or consequences of 
an accident previously evaluated? 

The proposed change provides more stringent requirements for the ANO-1 Technical 
Specifications. These more stringent requirements are not assumed to be initiators of 
analyzed events and will not alter assumptions relative to mitigation of accident or 
transient events. The change has been confirmed to ensure no previously evaluated 
accident has been adversely affected. The more stringent requirements are imposed to 
ensure process variables, structures, systems and components are maintained consistent 
with the safety analyses and licensing basis. Therefore, this change does not involve a 
significant increase in the probability or consequences of an accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from 
any accident previously evaluated? 

The proposed change does not necessitate a physical alteration of the plant (no new or 

different type of equipment will be installed) or changes in parameters governing normal 
plant operation. The proposed change does impose different requirements. However, 
these changes do not impact the safety analysis and licensing basis. Thus, this change does 
not create the possibility of a new or different kind of accident from any accident 
previously evaluated for ANO-1.

3/19/2001G-6ANO-1



NO SIGNIFICANT HAZARDS CONSIDERATIONS 
GENERIC EVALUATIONS 

3. Does this change involve a significant reduction in a margin of safety? 

The imposition of more stringent requirements prevents a reduction in the margin of plant 

safety by: 

a) Increasing the analytical or safety limit, 
b) Increasing the scope of the specification to include additional plant equipment, 
c) Increasing the applicability of the specification, 
d) Providing additional actions, 
e) Decreasing restoration times, 
f) Imposing new surveillances, or 
g) Decreasing surveillance intervals.  

The change is consistent with the safety analysis and licensing basis. Therefore, this 
change does not involve a reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

ANO-1 ITS SECTION 3.5: EMERGENCY CORE COOLING SYSTEMS (ECCS) 

Entergy Operations has evaluated these proposed Technical Specification changes and has 

determined that they involve no significant hazards consideration. This determination has been 

performed in accordance with the criteria set forth in 1 OCFR 50.92(c) as indicated below: 

NSHC 3.5 Li 

1. Does the change involve a significant increase in the probability or consequences of 
an accident previously evaluated? 

The extension in the Completion Time for a Required Action that pertains to Core Flood Tank 

(CFT) inoperability (due to its boron concentration not being within limits) does not result in any 

hardware change nor does it alter the remaining functional capability of the other CFT. The 

extension in the Completion Time does not significantly increase the probability of occurrence of 

any analyzed event since the parameter (CFT boron concentration) is not associated with the 
initiation of any analyzed event. All initiation scenarios for analyzed events are unchanged as a 

result of this Completion Time extension. Furthermore, the proposed Completion Time extension 
is short. Therefore, the increase in probability of an accident during the period of CFT 
inoperability is not significant. Also, an extension of the Completion Time provides additional 
opportunity to restore compliance with the requirements while avoiding the increased potential for 

a transient during the shutdown process. An increase in the consequences of an evaluated 
accident will exist as a result of an inoperable CFT. However, the extension in the Completion 
Time for performance of a Required Action will not increase the consequences of an accident 
should one occur during the period of CFT inoperability. The Completion Time extension does 
not alter the assumed response of the remaining OPERABLE CFT, and other safety related 

structures, systems and components, to perform their specified mitigatory function. Therefore, 
this extension in Completion Time does not result in a significant increase in probability or 
consequences of a previously evaluated accident.  

2. Does the change create the possibility of a new or different kind of accident from 
any accident previously evaluated? 

The proposed change does not necessitate a physical alteration of the plant (no new or different 

type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will still ensure prompt restoration of compliance with the limiting condition 
for operation or prompt and appropriate compensatory actions are taken. Thus, this change does 
not create the possibility of a new or different kind of accident from any accident previously 
evaluated.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

NSHC 3.5 Li (continued) 
3. Does this change involve a significant reduction in a margin of safety? 

Prompt and appropriate Required Actions have been determined based on the safety analysis 

functions to be maintained. The proposed Completion Time has been determined appropriate 

based on a combination of the time required to perform the action, the relative importance of the 

function or parameter to be restored, and engineering judgment. Therefore, neither the reason for 

the inoperability nor the short extension of the Completion Time interval involves a significant 
reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

NSHC 3.5 L2 

1. Does the change involve a significant increase in the probability or consequences of 
an accident previously evaluated? 

The change in Required Actions for inoperable Core Flood Tanks does not result in any hardware 
changes. Further, the change also does not significantly increase the probability of occurrence for 

initiation of any analyzed event since the function of the equipment, and associated limits for the 

parameters, does not change (and therefore any initiation scenarios are not changed). The change 

limits the Required Actions to those necessary to exit the unit conditions under which the 

equipment is required to perform a safety function. Therefore, the change in Required Actions 

does not significantly increase the consequences of an accident because the change does not alter 

the assumed response of the equipment in performing its specified mitigation functions, or change 
the response of the core parameters to assumed scenarios, from that considered in the original 
safety analysis.  

2. Does the change create the possibility of a new or different kind of accident from 
any accident previously evaluated? 

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will still ensure prompt restoration of compliance with the limiting condition 
for operation or prompt and appropriate compensatory actions are taken. Thus, this change does 
not create the possibility of a new or different kind of accident from any accident previously 
"evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

Prompt and appropriate Required Actions have been determined based on the safety analysis 
functions to be maintained. The proposed Required Actions provide appropriate compensatory 
activity (i.e., exiting the Applicable conditions) based on the conditions under which the safety 
function is required. Therefore, the change in Required Actions does not involve a significant 
reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

NSHC 3.5 L3 

1. Does the change involve a significant increase in the probability or consequences of 

an accident previously evaluated? 

A less frequent performance of a Surveillance Requirement does not result in any hardware 

changes. The Frequency of performance also does not significantly increase the probability of 

occurrence for initiation of any analyzed event since the function of the equipment does not 

change (and therefore any initiation scenarios are not changed) and the proposed Frequency has 

been determined to be adequate to demonstrate the tank boron concentration is within the 

required parameter limits. Further, the Frequency of performance of a surveillance does not 

significantly increase the consequences of an accident because a change in Frequency does not 

change the assumed response of the equipment in performing its specified mitigation functions 

from that considered with the original Frequency. The core flood tank boron concentration 

change resulting from volume addition from a source of known concentration is a readily 

calculated quantity. Hence, a sample and analysis is not required to be assured of adequate boron 

concentration. Therefore, this change does not involve a significant increase in the probability or 

consequences of any accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from 

any accident previously evaluated? 

The proposed change does not necessitate a physical alteration of the plant (no new or different 

type of equipment will be installed) or changes in parameters governing normal plant operation.  

The proposed change will still ensure proper surveillances are required for all equipment 

considered in the safety analysis. Thus, this change does not create the possibility of a new or 

different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change does not impact maintaining acceptable boron concentration since addition 

from a source of known concentration results in a readily identifiable resulting concentration.  

Therefore, an change in the Surveillance Frequency does not involve a significant reduction in the 

margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

NSHC 3.5 L4 

1. Does the change involve a significant increase in the probability or consequences of 

an accident previously evaluated? 

The extension in the Completion Time for a Required Action that pertains to inoperability of a 

high pressure injection (HPI) system or low pressure injection (LPI) system does not result in any 

hardware change nor does it alter the remaining functional capability of the remaining HPI or LPI 

train (which must posses at least 100% of the ECCS flow equivalent to a single OPERABLE 

ECCS train). All initiation scenarios for analyzed events are unchanged as a result of this 

Completion Time extension. Furthermore, the proposed Completion Time extension is short; 

therefore, the increase in probability of an accident during the period of HPI or LPI system 

inoperability is not significant. Also, an extension of the Completion Time provides additional 

opportunity to restore compliance with the requirements while avoiding the increased potential for 

a transient during the shutdown process. No significant increase in the consequences of an 

evaluated accident would exist as a result of an inoperable HPI or LPI system because of the 

capability of the remaining train. The extension in the Completion Time for performance of a 

Required Action will not increase the consequences of an accident should one occur during the 

period of HPI or LPI system inoperability. The Completion Time extension does not alter the 

assumed response of the remaining HPI train, LPI train, or other safety related structures, systems 

and components, to perform their specified mitigatory function. Therefore, this extension in 

Completion Time does not result in a significant increase in probability or consequences of a 

previously evaluated accident.  

2. Does the change create the possibility of a new or different kind of accident from 

any accident previously evaluated? 

The proposed change does not necessitate a physical alteration of the plant (no new or different 

type of equipment will be installed) or changes in parameters governing normal plant operation.  

The proposed change will still ensure prompt restoration of compliance with the limiting condition 

for operation or prompt and appropriate compensatory actions are taken. Thus, this change does 

not create the possibility of a new or different kind of accident from any accident previously 

evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

Prompt and appropriate Required Actions have been determined based on the safety analysis 

functions to be maintained. The proposed Completion Time has been determined appropriate 

based on a combination of the time required to perform the action, the relative importance of the 

function or parameter to be restored, and engineering judgment. Therefore, neither the reason for 

the inoperability nor the short extension of the Completion Time interval involves a significant 

reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

NSHC 3.5 L5 

1. Does the change involve a significant increase in the probability or consequences of 

an accident previously evaluated? 

A less frequent performance of a Surveillance Requirement does not result in any hardware 

changes. The Frequency of performance also does not significantly increase the probability of 

occurrence for initiation of any analyzed event since the function of the equipment does not 

change (and therefore any initiation scenarios are not changed) and the proposed Frequency has 

been determined to be adequate to demonstrate reliable operation of the equipment. Further, the 

Frequency of performance of a surveillance does not significantly increase the consequences of an 

accident because a change in Frequency does not change the assumed response of the equipment 

in performing its specified mitigation functions from that considered with the original Frequency.  

The borated water storage tank boron concentration change resulting from volume addition is a 

readily calculated quantity since the volume addition is small. Hence, a sample and analysis is not 

required to be assured of adequate boron concentration. Therefore, this change does not involve 

a significant increase in the probability or consequences of any accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from 

any accident previously evaluated? 

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will still ensure proper surveillances are required for all equipment 

considered in the safety analysis. Thus, this change does not create the possibility of a new or 

different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

Changes in the surveilled parameter have been determined to be relatively slow during the 
proposed intervals and the proposed Frequency has been determined to be sufficient to identify 
significant impact on compliance with the assumed conditions of the safety analysis. In addition, 
other indications continue to be available to indicate potential noncompliance. Therefore, an 
extended surveillance interval does not involve a significant reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

NSHC 3.5 L6 

1. Does the change involve a significant increase in the probability or consequences of 

an accident previously evaluated? 

The current Technical Specifications require the unit to be placed in cold shutdown if both low 

pressure injection (LPI) pumps or their associated flow paths are inoperable. However, the LPI 

components also provide the decay heat removal function. Therefore, if both LPI trains are 

inoperable, the unit may not be capable of continuing a normal cooldown. A change is proposed 

to not require the shutdown but rather require action be immediately initiated to restore an LPI 

train to OPERABLE status. This is consistent with the requirements for two inoperable decay 

heat removal loops. Inoperable LPI equipment is not considered as an initiator of any previously 
evaluated accident. Therefore, the change does not significantly increase the probability of an 

accident previously evaluated. The LPI train is considered in the mitigation of the consequences 

of previously evaluated accidents and the current license requires that the unit be shutdown if no 
LPI train is OPERABLE. However, the requirement to place the unit in cold shutdown requires 
the use of a decay heat removal train which is inoperable if both LPI trains are inoperable.  
Rather, the ITS proposes to require that action be immediately initiated to restore an LPI train to 

OPERABLE status. If a previously evaluated accident were to occur during this ITS time period 

prior to restoration, the event consequences would be equivalent to the consequences of the same 

event occurring during the CTS time frame allowed for a controlled shutdown with no LPI train 
OPERABLE. Therefore, the proposed change does not involve a significant increase in the 
consequences of any accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from 
any accident previously evaluated? 

The proposed change does not necessitate a physical alteration of the plant (no new or different 

type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will still ensure prompt restoration of compliance with the limiting condition 
for operation or prompt and appropriate compensatory actions are taken. Thus, this change does 
not create the possibility of a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

Prompt and appropriate Required Actions have been determined based on the safety analysis 
functions to be maintained. The proposed Required Action to initiate restoration of reliable safety 
related equipment has been determined appropriate based on a combination of the time required 

to perform the action, the relative importance of the function or parameter to be restored, and the 
potential impact of alternative required actions. Therefore, the proposed Required Action does 
not involve a significant reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

NSHC 3.5 L7 

1. Does the change involve a significant increase in the probability or consequences of 

an accident previously evaluated? 

An extension of the Completion Time for a Required Action does not result in any hardware 

changes. The Completion Time for performance also does not significantly increase the 

probability of occurrence for initiation of any analyzed event since the function of the equipment, 
or limit for the parameter, does not change (and therefore any initiation scenarios are not 

changed) and the proposed Completion Time extension is short (and therefore limits the impact 

on probability). Also, an extension of the Completion Time provides additional opportunity to 

restore compliance with the requirements and avoid the increased potential for a transient during 

the shutdown process. Further, the Completion Time for performance of Required Actions does 

not significantly increase the consequences of an accident because a change in the Completion 

Time does not change the assumed response of the equipment in performing its specified 

mitigation functions, or change the response of the core parameters to assumed scenarios, from 

that considered during the original Completion Time.  

2. Does the change create the possibility of a new or different kind of accident from 
any accident previously evaluated? 

The proposed change does not necessitate a. physical alteration of the plant (no new or different 

type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will still ensure prompt restoration of compliance with the limiting condition 

for operation or prompt and appropriate compensatory actions are taken. Thus, this change does 

not create the possibility of a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

Prompt and appropriate Required Actions have been determined based on the safety analysis 
functions to be maintained. The proposed Completion Time has been determined appropriate 

based on a combination of the time required to perform the action, the relative importance of the 
function or parameter to be restored, and engineering judgment. Therefore, the short extension of 

the Completion Time interval does not involve a significant reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

NSHC 3.5 L8 

1. Does the change involve a significant increase in the probability or consequences of 

an accident previously evaluated? 

The change in Required Actions for inoperable ECCS components does not result in any 

hardware changes. Further, the change also does not significantly increase the probability of 

occurrence for initiation of any analyzed event since the function of the equipment, and associated 

limits for the parameters, does not change (and therefore any initiation scenarios are not changed).  

The change limits the Required Actions to those necessary to exit the unit conditions under which 

the equipment is required to perform a safety function. Therefore, the change in Required 

Actions does not significantly increase the consequences of an accident because the change does 

not alter the assumed response of the equipment in performing its specified mitigation functions, 
or change the response of the core parameters to assumed scenarios, from that considered in the 

original safety analysis.  

2. Does the change create the possibility of a new or different kind of accident from 
any accident previously evaluated? 

The proposed change does not necessitate a physical alteration of the plant (no new or different 

type of equipment will be installed) or changes in parameters governing normal plant operation.  

The proposed change will still ensure prompt restoration of compliance with the limiting condition 

for operation or prompt and appropriate compensatory actions are taken. Thus, this change does 

not create the possibility of a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

Prompt and appropriate Required Actions have been determined based on the safety analysis 
functions to be maintained. The proposed Required Actions provide appropriate compensatory 

activity (i.e., exiting the Applicable conditions) based on the conditions under which the safety 
function is required. Therefore, the change in Required Actions does not involve a significant 
reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS

NSHC 3.5 L9 

3.5DOC-L9 shown as not used.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

NHSC 3.5 L10 

1. Does the change involve a significant increase in the probability or consequences of 

an accident previously evaluated? 

This change will introduce the option to lock, seal, or otherwise secure the engineered safeguards 

(ES) valves for the high pressure injection (HPI) and low pressure injection (LPI) systems and 

core flood tanks (CFTs) when OPERABILITY is required. Before this change, the only option 

was to lock the valves in the ES position. The method of verifying ES valve position is not an 

accident initiator and no hardware changes are proposed; therefore, the change does not 

significantly increase the probability of an accident. Expanding the methods available for verifying 

ES valve position does not significantly increase the consequences of a previously evaluated 

accident since the valves of interest are still placed in proper position for their safety function.  

2. Does the change create the possibility of a new or different kind of accident from 
any accident previously evaluated? 

The proposed change does not necessitate a physical alteration of the unit (no new or different 

type of equipment will be installed) or changes in parameters governing normal unit operation.  
Prompt and appropriate compensatory actions will still be taken in the event of an accident. Thus, 

this change does not create the possibility of a new or different kind of accident from any 

previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

This change does not involve a significant reduction in a margin of safety since expanding the 

methods of securing the ES valves in their actuated position has minimal impact on the availability 

of the systems. Furthermore, valve position surveillance, regardless of method of verification, is 

considered sufficient to provide system availability in the event of an accident.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

NSHC 3.5 LlI 

1. Does the change involve a significant increase in the probability or consequences of 

an accident previously evaluated? 

The elimination of the CTS required actions for an inoperable chemical addition (boration) source 

does not result in any hardware or physical alteration of the unit. Further, the change does not 

significantly increase the probability of occurrence for initiation of any analyzed event since the 

function of the equipment, and associated limits for the parameters, does not change (and 

therefore any initiation scenarios are not changed). The chemical addition system is not a 

structure, system, or component that is part of the primary success path and which functions or 

actuates to mitigate a Design Basis Accident or Transient. Therefore, the change does not 

significantly increase the consequences of an accident because the change does not alter the 

assumed response of any equipment in performing its specified mitigation function from that 

considered for the original safety analysis.  

2. Does the change create the possibility of a new or different kind of accident from 

any accident previously evaluated? 

The proposed change does not necessitate a physical alteration of the plant (no new or different 

type of equipment will be installed) or changes in parameters governing normal plant operation.  

The proposed change will still ensure prompt restoration of compliance with the limiting condition 

for operation or prompt and appropriate compensatory actions are taken for those systems that 

function to mitigate design basis events and abnormalities. Thus, this change does not create the 

possibility of a new or different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The chemical addition system is not a structure, system, or component that is part of the primary 

success path and which functions or actuates to mitigate a Design Basis Accident or Transient.  

Prompt and appropriate ITS Required Actions have been determined for components and systems 

based on the safety analysis functions to be maintained. Therefore, the elimination of this CTS 

required action does not involve a significant reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

NSHC 3.5 L12 

1. Does the change involve a significant increase in the probability or consequences of 

an accident previously evaluated? 

The elimination of the CTS required actions for an inoperable core flood tank instrumentation 

channel does not result in any hardware change or physical alteration of the unit. Further, the 

change does not significantly increase the probability of occurrence for initiation of any analyzed 

event since the function of the equipment, and associated limits for the parameters, does not 

change (and therefore any initiation scenarios are not changed). The core flood tank 

instrumentation does not constitute a structure, system, or component that is part of the primary 

success path and which functions or actuates to mitigate a Design Basis Accident or Transient.  
Therefore, the change does not significantly increase the consequences of an accident because the 

change does not alter the assumed response of any equipment in performing its specified 
mitigation function from that considered for the original safety analysis.  

2. Does the change create the possibility of a new or different kind of accident from 
any accident previously evaluated? 

The proposed change does not necessitate a physical alteration of the plant (no new or different 

type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will still ensure prompt restoration of compliance with the limiting condition 

for operation or prompt and appropriate compensatory actions are taken for those systems that 

function to mitigate design basis events and abnormalities. Thus, this change does not create the 

possibility of a new or different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The core flood tank instrumentation does not constitute a structure, system, or component that is 

part of the primary success path and which functions or actuates to mitigate a Design Basis 
Accident or Transient. Prompt and appropriate ITS Required Actions have been determined for 
components and systems based on the safety analysis functions to be maintained. Therefore, the 
elimination of this CTS required action does not involve a significant reduction in the margin of 
safety.
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ITS DISCUSSION OF DIFFERENCES 

ITS Section 3.5: EMERGENCY CORE COOLING SYSTEMS 

1. ITS 3.5.1, Condition B, Completion Time has been changed from 1 hour to 6 hours.  

The 6 hour Completion Time of Condition B when combined with the Completion 

Times of Required Action C. 1 are conservative with respect to the 36 hour completion 

time to be in hot shutdown (ITS MODE 3) as specified in CTS 3.3.6. The 6 hour 

Completion Time is reasonable based on: 1) the typical time needed to restore the 

OPERABILITY of a Core Flood Tank (CFT) if the inoperability were based on 

pressure, level or discharge valve position, and 2) the low probability of an event 

requiring the CFT to function during the 6 hour period. Further, the 6 hour 

Completion Time reduces the likelihood of unnecessary unit transients associated with 

reductions in power to comply with the short restoration periods provided for 

Condition B.  

The Bases have also been marked to reflect this change.  

2. The Applicable Safety Analysis section of the NUREG-1430 Bases for 3.5.1 were 

modified to: 1) add additional details concerning the ANO CFT line break analysis, 
2) include reference to the role the CFTs play in satisfying long term cooling 

requirements following a LOCA, and 3) delete the sentence that says the CFTs do not 

contribute to these long term cooling requirements. Although the CFTs play no active 

role in mitigating a LOCA after the blowdown phase, the borated water inventory 

provided by the CFTs is a contributor to, and is assumed in the accident analyses as 

part of, the required inventory in the reactor building that supports ECCS pump 

operation during the recirculation phase. This change is consistent with current license 

basis.  

3. NUIREG-1430 SR 3.5.1.4 Frequency has been modified to reflect unit specific system 

characteristics. The change deals with the Completion Time for performing the 

required sampling and the qualification of the source of the inventory increase in the 

core flood tank (CFT). The NUREG-1430 Completion Time of 6 hours was changed 

to 12 hours which reflects the time needed to recirculate the CFT following makeup, 

obtain the sample and then perform the sample analysis. Reference to the source of 

inventory was changed from the "borated water storage tank" to "a borated water 

source of known concentration Ž> 2270 ppm." Inventory makeup to the CFTs via the 

CFT Makeup Tank (T-1 10) can be sampled to demonstrate an acceptable boron 

concentration of the makeup water prior to its admittance into the CFT. A statement 
was added to the Bases that clarifies that a borated water source of known 

concentration is one that sampling has shown to have a boron concentration within 

CFT requirements. Non-sampled makeup or makeup from other non-verified sources 

will continue to require the initiation of sampling in accordance with the intent of 

SR 3.5.1.4 Frequency criteria. In addition, the characterization of the quantity of 

addition has been revised from "volume increase of >_ [80 gallons] to level increase of 

Ž_ 0.2 feet." This change is made for consistency with the instrumentation used by the 

operators to diagnose a level change in the CFT. A level change of 0.2 feet 
corresponds to a volume addition of approximately 102 gallons.
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ITS DISCUSSION OF DIFFERENCES 
ITS Section 3.5: EMERGENCY CORE COOLING SYSTEMS 

The Bases have also been marked to reflect this change. These changes are necessary 

to reflect unit specific design characteristics.  

4. NUREG-1430 SR 3.5.1.5 was modified to remove reference to RCS pressure as a 

condition of Applicability for the SR. ANO-1 CTS 3.3.3.C requires that the CFT 

isolation valve breaker be open as a condition of OPERABILITY for the CFT. The 

removal of the pressure requirement in ITS SR 3.5.1.5 establishes that the SR is 

consistent with the Applicability of LCO 3.5.1 which imposes a more restrictive 

pressure requirement of 800 psig.  

The Bases were similarly marked. In addition, extraneous text referring to a NOTE 

that modified NUREG-1430 SR 3.5.1.5, that is not present in NUREG-1430, was 

removed. This change is entirely editorial.  

5. ITS LCO 3.5.2 Applicability was modified to specify that it is applicable in MODES 1 

and 2 and in MODE 3 with Reactor Coolant System (RCS) temperature greater than 

350'F. This establishes an Applicability consistent with the high pressure injection 

(HPI) requirements of CTS 3.3.2. This change is consistent with current license basis.  

In addition, the Note modifying LCO 3.5.2 was deleted because high pressure injection 

(HPI) OPERABILITY is not required until RCS temperature exceeds 350'F. LTOP 

requirements (NUREG-1430 LCO 3.4.12) will be imposed when RCS temperature is 

less than 300°F. Therefore, there is no overlap of Applicability between these two 

Specifications and the Note is not required. This change is consistent with current 
license basis.  

The Bases have also been marked to reflect these changes.  

6. The Bases discussion for ITS SR 3.5.2.3 and SR 3.5.2.4 (NUREG-1430 SR 3.5.2.5 

and SR 3.5.2.6) was revised to separate the discussion for these two SRs. No 
substantive changes were made to the Bases discussion for ITS SR 3.5.2.3 

(NUREG-1430 SR 3.5.2.5). However, the Bases discussion for ITS SR 3.5.2.4 was 

modified to reflect the CTS 4.5.1.1.1 and 4.5.1.1.2 methodology for this Surveillance.  

This change is necessary due to the system design configuration and the limitations 

imposed on pump operation during unit conditions when this Surveillance would be 

conducted. Specifically, the high pressure injection (HPI) pumps can not be started 

during unit outage conditions because they are not equipped with sufficient 
recirculation capability to perform this test, and they must remain secured and isolated 

from the RCS to prevent a possible inadvertent over-pressurization of the RCS while at 

this low temperature condition (LTOP). Therefore, this verification must be 
conducted through a series of sequential, overlapping, or total steps in order to 

demonstrate functionality. ESAS actuation logic testing verifies the ability of that 

system to generate an actuation signal. ITS SR 3.5.2.4 verifies the ability of the 

actuation signal to initiate closure of the breaker for each ECCS pump. ITS SR 3.5.2.2 

verifies that the ECCS pumps will indeed start and operate within the limits established
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ITS DISCUSSION OF DIFFERENCES 

ITS Section 3.5: EMERGENCY CORE COOLING SYSTEMS 

by the Inservice Testing Program. In combination, these three tests verify the ability of 

the ESAS to actuate the ECCS pumps and their ability to perform as required. This 

change is consistent with current license basis as established by CTS 4.5.1.1.1 and 

CTS 4.5.1.1.2 and ANO-1 SAR Table 6-5.  

7. ITS 3.5.1 Actions were modified to show the deletion of NUREG-1430 Condition D 

and the modification of NUREG-1430 Condition C to include inoperability of two core 

flood tanks (CFTs). NJREG-1430 Condition D required entry into LCO 3.0.3 upon 

inoperability of both CFTs. The requirements of LCO 3.0.3 would have provided 

roughly equivalent actions to the Required Actions established in Condition C.  

However, because of the RCS pressure based Applicability for LCO 3.5.1, LCO 3.0.3 

would not have provided an explicit time frame for removing the unit from the 

Applicability of LCO 3.5.1 (i.e., LCO 3.0.3 does not provide direction for having RCS 

pressure below a particular value as a function of elapsed time from entry into the 

Condition). This change clarifies the Completion Time for removing the unit from the 

Applicability of the LCO. CTS 3.3.6 is not explicitly identified as "one CFT 

inoperable" but rather as "LCO not met." Therefore, providing an explicit ACTION 

rather than entering LCO 3.0.3 is consistent with CTS. This change is consistent with 

current license basis.  

The Bases were similarly marked.  

8. NUREG-1430 SR 3.5.2.1, SR 3.5.2.3, SR 3.5.2.7 and SR 3.5.2.8 are shown as not 

adopted in the ITS. ANO-1 has no comparable requirement to these SRs. These 

changes are consistent with current license basis. Additional discussion follows: 

NUREG-1430 SR 3.5.2.1 - The ANO-1 ECCS trains contain no power 

operated valves that are required to remain de-energized or whose control 

circuits require key locked handswitches in order to prevent the disabling of 

both ECCS trains due to common mode failure. Information Notice 87-01, 
"RHR Valve Misalignment Causes Degradation of ECCS in PWRs" was 

reviewed for applicability. ANO-1 is not susceptible to the events described in 

the notice because of the physical independence of the ECCS trains and the 
absence of cross-tie valves between trains.  

NUREG-1430 SR 3.5.2.3 - Periodic performance of surveillances that require 

operation of the ECCS subsystems provides reasonable assurance that the 
ECCS piping remains full of water. In addition, procedural controls address 

filling and venting requirements for systems that are returned to service 

following maintenance activities. Therefore, there exists a high level of 

assurance that the majority of the ECCS piping is filled. Additionally, the 
physical design of the systems are such that this SR could not be applied to all 

portions of the piping because of the inability to perform venting operations to 

satisfy the SR due to the absence of vents, physical danger associated with the 

evolution, or due to localized radiation levels.
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ITS DISCUSSION OF DIFFERENCES 
ITS Section 3.5: EMERGENCY CORE COOLING SYSTEMS 

NUREG-1430 SR 3.5.2.7 - The ANO-1 HPI trains do not contain stop check 

valves whose purpose is to balance flow or prevent HPI pump runout. Throttle 

valves that are used for this purpose have welded stems to prevent movement; 

and thus, are not susceptible to repositioning. Therefore, this NUREG-1430 
SR is not applicable to the unit.  

NUREG-1430 SR 3.5.2.8 - The ANO-1 LPI trains do not contain automatic 

flow controlling throttle valves. Therefore, this NUTREG-1430 SR has no 

applicability to the unit.  

The Bases have also been marked to reflect this change.  

9. NUREG-1430 SR 3.5.2.9 was renumbered as ITS SR 3.5.2.5 and modified to account 

for ANO-1 site specific characteristics. The ANO-1 containment is referred to as the 

reactor building. Reference to "suction inlet trash racks" was removed because these 

components are not present in the suction inlets. This change is consistent with the 

current license basis of the unit.  

10. Insert B 3.5-14A was provided in the ITS Bases to cover the lack of Applicability of 

LCO 3.5.2 for MODE 3 with RCS temperature < 350'F and in MODE 4. The 

NIJREG-1430 Bases did not provide an Applicability discussion for these MODES.  
This insert was provided only for completeness.  

11. ITS SR 3.5.1.2 was modified to specify only the volume requirement expressed in 

cubic feet (ft.3) and not in gallons or the corresponding level indication in feet.  

CTS 3.3.3(A) and the safety analyses utilized a volume in cubic feet; therefore, the SR 

requirement expressed in cubic feet is a more appropriate requirement. This change is 

consistent with current license basis. In addition, statements in the Bases have been 

provided to explicitly establish that the safety analysis parameters presented in the ITS 
do not contain allowances for instrumentation uncertainty. This change is considered to 
be administrative in nature.  

12. NUREG-1430 LCO 3.5.3 was modified to specify that two LPI trains shall be 

OPERABLE vice one ECCS train. This change is necessary because of the 
NUREG-1430 definition of an ECCS train, which states that it is composed of one HPI 
subsystem and one LPI subsystem. CTS 3.3.1 requirements specify that two LPI 

pumps shall be OPERABLE "when containment integrity is established by Specification 
3.6.1." The requirements of CTS 3.6.1 have been correlated to ITS MODES 1, 2, 3 

and 4. CTS 3.3.2 requirements specify that two HPI pumps shall be OPERABLE 
"when the reactor coolant system is above 350°F." Thus, the NUREG-1430 
LCO 3.5.3 requirements are not consistent with the CTS requirements for OPERABLE 

LPI subsystems or HPI subsystems. Further, CTS 3.1.2.10 requires that "when the 
reactor coolant temperature is less than 300'F, the high pressure injection motor 

operated valves shall be closed with their opening control circuits for the motor
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operators disabled." This requirement negates the OPERABILITY of the HPI system 

in MODE 4 which is defined as the RCS temperature range greater than 200'F but less 

than 280'F (ref. ITS Table. 1.1-1), and which coincides with the defined Applicability 

of LCO 3.5.3. Therefore, NUREG-1430 LCO 3.5.3 Applicability was modified to 

include MODE 3 with RCS temperature < 350'F. This modification is necessary as 

described above and ensures continuity in the Applicability requirements for the LPI 

trains between ITS LCO 3.5.3 and LCO 3.5.2. These changes are consistent with 

current license basis.  

In addition, the NUREG-1430 3.5.3 LCO NOTE regarding HPI was deleted because it 

is not pertinent to the revised LCO requirements that specify that LPI alone is the 

subject of the Specification. This change is consistent with current license basis.  

NUREG-1430 3.5.3 LCO was also modified by TSTF-090, Rev. 1 which inserted a 

NOTE that states that a decay heat removal (DHR) train may be considered 

OPERABLE for the purposes of satisfying the LPI requirement during alignment and 

when aligned for DHR, if capable of being manually realigned to the ECCS mode of 

operation. This NOTE is necessary to preserve compliance with the LCO when the 

LPI train is performing its DHR function. The Note was derived from its original 

location in SR 3.5.3.1. The Bases annotation that the manual control can be 

accomplished either locally or remotely preserves current operational flexibility. This 

change is consistent with TSTF-090, Rev. 1, except that ANO has determined that 

deleting the Note from SR 3.5.3.1, per TSTF-90, Rev 1, could result in confusion with 

respect to the applicable SRs. For example, the train may be capable of satisfying the 

applicable SRs when aligned for LPI, but not when aligned for DI-R. Upon 
realignment to LPI, all applicable SRs would again be satisfied. Retention of this Note 
resolves a potential conflict with SR 3.0.1.  

NUREG- 1430 LCO 3.5.3 Actions were significantly altered, while retaining the 

original intent of the Required Actions, in order to properly reflect the corrective 
actions should the LCO not be met. The individual ITS Conditions and their Bases 
will be discussed separately in the following paragraphs.  

ITS Condition A 

NLJREG-1430 Condition B was designated as ITS Condition A. Condition A is 

entered with the declaration of one train of LPI being inoperable. ITS Required 
Action A. I requires that the LPI train be restored to an OPERABLE status 
within a Completion Time of 48 hours. This Completion Time in conjunction 

with the Completion Time of ITS Required Action B. 1 (24 hours) is in 

accordance with CTS 3.3.6 requirements for the restoration of OPERABILITY 
or completion of compensatory measures for the LPI systems. The 48 hour 
Completion Time is an acceptable allowance based on the fact that the 
redundant LPI train can still satisfy the required ECCS safety function for the 
specified LCO Applicability.
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ITS Condition B 

NUREG-1430 Condition C was designated as ITS Condition B. Condition B is 

entered when the Required Action and associated Completion Time of 
Condition A are not met. ITS Required Action B. 1 requires that the unit be 

taken to MODE 5 within a Completion Time of 24 hours. This Completion 
Time in conjunction with the Completion Time of ITS Required Action A. 1 
(48 hours) is in accordance with CTS 3.3.6 requirements for the restoration of 

operability or completion of compensatory measures for the LPI systems.  
Further, the combination of ITS Conditions A and B preserves the philosophy 
of removing the unit from the MODES or other specified conditions for 
Applicability.  

ITS Condition C 

NUREG-1430 Condition A was designated as ITS Condition C. Condition C is 

entered when both of the required LPI trains are declared inoperable. ITS 
Required Action C. 1 requires that action be immediately initiated to restore at 
least one of the two LPI trains to an OPERABLE status. This Required 
Action and its associated Completion Time are premised on the recognition that 

an ECCS safety function has been lost. Further, this Required Action and its 
associated Completion Time are structured such that no requirement for a 
reduction in RCS temperature exists (i.e., LCO 3.0.3 is not entered). If both 
LPI trains (and consequently both DHR trains) are inoperable, the corrective 
action is to restore at least one train to an OPERABLE status prior to cooling 
the unit down and into a MODE that requires operation of the DHR system.  
Required Action C.2 is inserted to provide a Required Action to place the unit 
in MODE 5 if an OPERABLE DHR train is available despite the inoperability 
of both of the LPI trains. This Required Action is conditional based on a 
NOTE that directs that this action is required only if one DHR train is 
OPERABLE. If the cause of the inoperability for both LPI trains also made the 
DHR trains inoperable, then no attempt to cool down the unit is required.  
Required Action C.2 is inserted to ensure that a cooldown to MODE 5 is 
initiated provided the required DHR capability exists. These changes are 
consistent with NUREG-1430 LCO 3.4.5 and LCO 3.4.6 Actions when a decay 
heat removal system is unavailable.  

The Bases have also been marked to reflect these changes.  

13. The CTS does not establish an upper limit on BWST temperature. An evaluation of 

the SAR small and large break LOCA analyses, reactor building (containment) design 
basis events, main steam line break analyses, steam generator tube rupture analyses, 
and other supporting calculations indicate that an upper limit of 1° lO should be 
established. This temperature is above the anticipated maximum BWST temperature
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attributed to the meteorological conditions expected at ANO. However, to ensure that 

the maximum limit is not exceeded, the SR 3.5.4.1 Note will require verification of the 

BWST temperature when the temperature exceeds 11 00F.  

The Bases have also been marked to reflect these changes.  

14. Bases - The B 3.5.4 Background paragraph discussing the recirculation lines to the 

Borated Water Storage Tank (BWST) associated with the ECCS and containment 

spray pumps was deleted in its entirety because the ANO-1 unit design does not 

provide recirculation lines to the BWST for these components. This change is 

consistent with current license basis.  

15. An editorial change to the Bases for the Applicability of LCO 3.5.1 was made that 

provides reference to the low temperature overpressure protection (LTOP) 

consideration extended to the CFTs. The inserted paragraph restates the Applicability 

of LCO 3.4.12, "Low Pressure Overpressure Protection (LTOP)." This change is 

provided for editorial clarification only.  

16. NUREG-1430 Bases (Background and SR 3.5.1.5) text referring to an interlock 

associated with the CFT outlet valves and RCS pressure, and the text referring to 

ESAS actuated opening of the CFT outlet valves was deleted because these interlocks 

do not exist for the ANO-1 CFT outlet valves. These valves are operator controlled.  

In addition, text referring to the IEEE design requirements was removed because of the 

lack of applicability to ANO- 1. This change is consistent with current license basis and 

with TSTF-316, Rev 1.  

17. An editorial change to revise the Bases for ITS SR 3.5.2.2 was made. The change 

replaces wording in the Bases for this SR with wording that is consistent with the 

Bases for other SRs whose purpose is to verify pump performance. For example, the 

inserted wording is similar to the Bases wording for NUREG-1430 SR 3.7.5.2 which 

applies to inservice testing of the Emergency Feedwater Pumps.  

18. ITS SR 3.5.1.4 was modified to specify only the lower boron concentration 
requirement in accordance with the requirements of CTS 3.3.3(B). The upper boron 

concentration limit will remain under administrative control. The Bases were similarly 

changed. This change is consistent with current license basis.  

19. In multiple locations through the Bases for Section 3.5, the discussion on boron 

precipitation was corrected to reflect the ANO-1 credited mechanism for preventing 

boron precipitation in the core post LOCA. B&W has evaluated the flowpath inherent 

in the reactor vessel internals, commonly called the leakage gap flowpath, and 

demonstrated that the flowpath would be sufficient by itself to preclude boron 
precipitation. However, emergency procedures retain provisions for establishing 

flushing flow paths through the core, which would similarly prevent boron 
precipitation. These changes are consistent with current license basis.
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20. NUREG Bases - The Criterion statement at the conclusion of the Applicable Safety 

Analysis section was modified at each occurrence to refer to 10 CFR 50.36 instead of 

the NRC Policy Statement. This is an editorial change associated with the 
implementation of the 10 CFR 50.36 rule changes after NUREG-1430, Revision 1 was 
issued.  

For ITS LCOs 3.5.1, 3.5.2, 3.5.3, and 3.5.4, the 10 CFR 50.36 Criterion satisfied by 

the respective ITS LCOs was modified to preserve consistency with the ANO- 1 license 

basis. Specifically, ANO-1 safety analyses, upon which ITS LCOs 3.5.1, 3.5.2, 3.5.3, 
and 3.5.4 are based, were performed with the reactor in MODE 1 at RATED 
THERMAL POWER. The ITS Applicability for these Specifications will include other 

MODES and specified conditions. Thus, the Criterion statement was revised to specify 

that the LCO parameter satisfies Criterion 3 of 10 CFR 50.36 when in MODE 1. All 

other specified MODES of Applicability will satisfy Criterion 4 of 10 CFR 50.36. This 

change is consistent with current license basis and 10 CFR 50.36.  

21. NUREG 3.5.2 Bases - Background discussion of the LPI system flowpaths for control 
of boron precipitation was revised to reflect the guidance currently provided in the 
implementing procedure. This change is consistent with the current license basis.  

22. NUREG 3.5.4 Bases - Background discussion of the reactor shutdown state following 

a LOCA has been revised. In a Framatome Technologies Incorporated letter, FTI-99

1901, dated June 16, 1999, FTI sent the NRC a final report on PSC 1-95, Small Break 
LOCA Re-criticality. This report indicated that there was a possibility that re-criticality 
could occur due to the accumulation of de-borated water in the bottom of the steam 
generator. However, it was determined to be non-safety significant. This change is 
consistent with the current license basis.  

23. NUREG-1430 3.5.4 Bases Applicable Safety Analysis is revised to delete a sentence 
incorrectly stating that large break LOCAs assume all control rods remain withdrawn in 

evaluating the core reactivity for the ensuing cold shutdown. The ANO- 1 analyses for 
cold shutdown core reactivity following the limiting DBA LOCA assume some control 
rods are inserted.  

Also NUREG-1430 3.5.1 Bases Applicable Safety Analysis discussion of minimum 

boron concentration for the CFT is revised to match the Bases for the BWST (3.5.4 
Bases). Both tanks require the same 2270 ppm boron concentration, and the Bases is 
revised to reflect a consistent description.  

24. NUREG-1430 3.5.3 Bases Applicable Safety Analysis discussion included a basis for 
automatic instrumentation applicability, which is appropriately addressed in Bases for 
Section 3.3. It is therefore deleted from this Bases discussion.  

' 25. Incorporated TSTF 325, Rev 0.
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3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

3.5.1 Core Flood Tanks (CFTs)

LCO 3.5.1 Two CFTs shall be OPERABLE.

APPLICABILITY: MODES 1 and 2, 
MODE 3 with Reactor 

> psig.
Coolant System (RCS) pressure

AIT1A•J•

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One CFT inoperable due A.1 Restore boron 72 hours 
to boron concentration concentration to 
not within limits, within limits.

B. One CFT inoperable for 
reasons other than 
Condition A.

B.1 Restore CFT to 
OPERABLE status. IOU.

C. Required Action and C.1 Be in MODE 3. 6 hours 
associated Completion 
Time of Condition A AND 
or B not met.  C.2 Reduce R S pressure a hours 

to <• psig.  

,.T~woCFT~sinop~erable) C. 7 E~~tLcO 3 ,m d.E

Rev 1, 04/07/95BWOG STS
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CFTs 3.5.1

CL5
cItrnrTI I AIJf� D�AhIIDrMFNT� 
.�UI'�.VLiLLt�II'..L I...4**'�.-

SURVEILLANCE FREQUENCY 

SR 3.5.1.1 Verify each CFT isolation valve is fully 12 hours 
open.  

SR 3.5.1.2 Verify borated water volume in each CFT is 12 hours 
0 ýr _ > Ur 5 (WI 1 ot, and 

SR 3.5.1.3 Verif nitrogen cover aresure in each CFT 12 hours 
is • .psig and , psig.

SR 3.5.1.4 Verify boron concentration iLeach CFT is 
> f 2 2 7 0 p P < ,5 0 0 pp p.

NIA 

MIA

31 days 

AND Ir-t j .-

- ----- NOTE -----
Only required 
to be performed 
for affected 
CFT

~J A

Once within j,1e 1 , #,J-.j Whours aftere 
each solution 

ncrease of 

that is no e 
result of 
addition from( 
Up borated 
water, 

(continued)
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CFTs 3.5.1

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 

SR 3.5.1.5 Verify power is removed from each CFT 31 days 
isolation valve operatooh,pC RC,? pre~upe

Rev 1, 04/07/95BWOG STS 3.5-3



ECCS-Operating 
3.5.2 

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

3.5.2 ECCS-Operating (D)( 

LCO 3.5.2 Two ECCS trains shall be OPERABLE. 3.3,zLA) : 

----- ------ -------------- -- NOTE ----- ---------opera on in DE 3 wi high Tressure jectio(HPI) 
de-a ivated n accor ance wiXh LCO 3. .12, "1 

Te eratur Overpre ure Prgtection TOP) Sy em," is 
a owedf up to 4hourI/.  ------------------------------------------'---.. ...- /--- -

APPLICABILITY: OD 2 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more trains A.1 Restore train(s) to 72 hours 

inoperable. OPERABLE status.  

AND 

At ast 10 of t 
E• I S flow quivalnt Ivl (/•o a st .le, OE lBLE 
ECCS ain',av able.  

B. Required Action and B.1 Be in MODE 3. 6 hours 
associated Completion _ 
Time not met. AND .-c C~or.u' 

B.2 12 hours 

o C. IEi-1*1 h4  /007. Wf C 1 A er 0 3- , 
N t-A EeCS ita 3.O.3J je/ 2 

S;~,#Ie- OPEA4ML

(D)

Rev 1, 04/07/95
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ECCS-Operating 
3.5.2

ciIo�IrTI I AN� DFAIITRFMFNT5 ....-

SURVEILLANCE

3.5.2. Verify e follo ng valves 'e in the 
liste positionwith power the valve 
ope tor remo d.  

alve Num r Positi n Func on [t [ ] t

SR 3.5.2T Verify each ECCS manual, power operated, 
and automatic valve in the flow path, that 
is not locked, sealed, or otherwise secured 
in position, is in the correct position.

Xrify EC9piping / full of fW(er. /

FREQUENCY

31 days

SR 3.5.21 Verify each ECCS pump's developed head at In accordance 
the test flow point is greater than or with the 
equal to the required developed head. Inservice 

Testing Program 

SR 3.5.21 Verify each ECCS automatic valve in the Y18Y/months 
flow path that is not locked, sealed, or 
otherwise secured in position, actuates to 
the correct position on an actual or 
simulated actuation signal.  

SR 3.5.2 Verify each ECCS pump starts automatically tl8Imonths £ 

on an actual or simulated actuation signal.

(continued)

Rev 1, 04/07/95
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ECCS-Operating 
3.5.2

CT5

cilotIrTi AkIr� mFfltITRFMFNT� (r�nntinuRd'� 
�ur� LLL.Lr�fl'�.. � - -.

SURVEILLANCE

Verif the flow c trollers/for they 
foll ing LPI t ottle va es ope te 
pr erly: 

[DHV-11 ]; and 
/b. [DHV-1 11.

SR 3.5.21O Verify, by visual inspection, each ECCS 
. tran sump suction inlet is not 

rr~~~a J e f ýýtioa inl -zr- • u-Aýt-ea ri ct-ed by -d eb r is a n ( •itiop 

(rt•sh 'cksL'nd screens show no ev! ence of 
structural distress or abnormal corrosion..

FREQUENCY

t _____________

/18)- months NA

Rev 1, 04/07/95
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ECCS-Shutdown 3.5.3

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

3.5.3 ECCS-Shutdown 

LCO 3.5.3 ýi trai;shall be 0

APPLICABL IY7A 
APPLICABILITY.

BWOG STS

L~/ / /ý /--2) N 

MOI4 <:3

3.5-7 

3.5-7 Rev 1, 04/07/95



<INSERT 3.5-7A>

NOTE 
An LPI train may be considered OPERABLE 
during alignment and when aligned for decay heat 
removal, if capable of being manually realigned to 
the LPI mode of operation.

ANO-1 ITS INSERT 3/19/2001



ECCS-Shutdown 
3.5.3

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.5.3.1 ------------------ NOTE---------------
jtrain may be considered OPERABLE 

galignment and operation for DHR, if 

apable of being manually realigned to the 
mode of operation.  

For all equipment required to be OPERABLE, In accordance 

the following SRs are applicable- with applicable 

SR 3.5.2 
SRs 

[SR .5 
.5. .  -sR 3.5.2zflý q %3s..  

SR 3.5.2• •'2

Rev 1, 04/07/95
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BWST 
3.5.4

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

3.5.4 Borated Water Storage Tank (BWST)

LCO 3.5.4 The BWST shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. BWST boron A.1 Restore BWST to 8 hours 
concentration not OPERABLE status.  
within limits.  

OR 

BWST water temperature 
not within limits.  

B. BWST inoperable for B.1 Restore BWST to I hour 
reasons other than OPERABLE status.  
Condition A.  

C. Required Action and C.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

C.2 Be in MODE 5. '36 hours

Rev 1, 04/07/95
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-NOTE-
Only required to be perfonned whe amjment 

air temperature is < 4O)'0 F or > F.  

Verify BWST borate water temperature is 
>•40i"fF and <40 F.

BWST 3.5.4 

CY 

0 

NI/A

Rev 1, 04/07/95
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CFTs B 3.5.1

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

B 3.5.1 Core Flood Tanks (CFTs) 

BASES

The function of the ECCS CFTs is to supply water to the 

reactor vessel during the blowdown phase of a loss of 

coolant accident (LOCA), to provide inventory to help 

accomplish the refill phase that follows thereafter, and to 

provide Reactor Coolant System (RCS) makeup for a small 

break LOCA. Two CFTs are provided for these functions.

The blowdown phase cf a large break LOCA is the initial 

period of the transient during which the RCS departs from 

equilibrium conditions, and heat from fission product decay, 

hot internals, and the vessel continues to be transferred to 

the reactor coolant. The blowdown phase of the transient 

ends when the RCS pressure falls to a value approaching that 

of the atmosphere.  

In the refill phase of a LOCA, which follows immediately, 

reactor coolant inventory has vacated the core through steam 

flashing and ejection through the break. The core is 

essentially in adiabatic heatup. The balance of inventory 

is then available to help fill voids in the lower plenum and 

reactor vessel downcomer so as to establish a recovery level 

at the bottom of the core and ongoing reflood of the core 

with the addition of safety injection water.

�6ht

The CFTs are pressure vessels partially filled with borated 

water and pressurized with nitrogen gas. The CFTs are 

passive components, since no operator or control actions are 

required for them to perform their function. -ntn-na tan 

-presure is ,u ficien to isc rge e con ents If the CrTs 

t the RCS if RCS pre ssure de eases •low the •/FT press Yre.s 

ach CFT is piped separately into the reactor vessel 

downcomer. The CFT injection lines are also utilized by the 

Low Pressure Injection (LPI) System. Each CFT is isolated 

from the RCS by a motor operated isolation valve and two 

check valves in series.  

,fThe motor operated isolation valves are normally open, with 

power removed from the valve motor to prevent inadvertent 
closure prior to or durin9 an accident. A d1tioaI , te • 

ýavs--are rterlocKea W119 RCS br.sur tU/ensure. teY\ , 

•wil/" 0pen/utomatPally ýfRCS p jgssure i' nral abo•_/ 

(continued)

Lt

BWOG STS

BACKGROUND

ch-t

Rev 1, 04/07/95B 3.5-1



CFTs B 3.5.1

2 � (fT I,�,n 
* Jcv,.-, -. I

BASES 

BACKGROUND CT. ress and to revenrinadver en oeUredpr eto an 

feae t a ! e ea re urento 
(continued) id;ent es alX hreceiv an En ere Set 

wil a1ia e o eto-totre1 ance on •perato 

The CFTs thus form a passive system for injection directly 

into the reactor vessel. Except for the core flood line 

break LOCA, a unique accident that also disables a portion 
of the injection system, both tanks are assumed to operate 

in the safety analyses for Design Basis Events. Because 

injection is directly into the reactor vessel downcomer, and 

S~because it is a passive system not subject to the single 

- 'k - active failure criterion, all fluid iec iscredited • t 

0 ,e CAT-•-,', 'i• & for core cooling. ijci

(,- C e.-0 The CFT gas/water volumes, gas pressure, and outlet pipe 

size are selected to provide core cooling for a large break 

LOCA prior to the injection of coolant by the LPI System.

Pc-LQ U

'nR• 'se~l•.-asse~ han,"es in CFA~sas t~flv renr•te T-rA 
A4'ýe •ece ans• l ts_.Jln performing the LUCA calcul ations, 

conservative assumptions are made concerning the 
•--•% _ availability oAf ( injectio~n flow. I no 

,-.the ea•Z rly stages of a LOCA with the loss of offsite power, 

{/• • -•• the C~s provide the sole source of makeup water to the RCS 

Th is because the LPI pumps and high pressure in inection 

O( r 6f-•r-'.• po•4 S \(HPI) pumps c nnot deliver flow until the e e diesel 

cd•,oz ' t - 4o generators Gs) start ome ra an go hrough 

/J Co cýo-; 5 heir timed loading sequence.  

S/he limiting large break LOCA is a double ended guillotine 

cold leg break at the discharge of the reactor coolant pump.  

, beak 
(continued)

B 3.5-2
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CFTs B 3.5.1

BASES 

APPLICABLE During this event, the CFTs discharge to the RCS as soon as 

SAFETY ANALYSES RCS pressure decr ases below CFT pressure.  

(continued) e• v e, o credit is taken for HPI for large 
As. LPI is not assumed to occur until 35 seconds 

after the RCS pressure decreases to the ES/AS actuation ecke 

pressure. No operator actio-is-alsumed during the blowdown 

stage of a large break LOCA6({J ) 0-5 

The small break LOCA analysis also assumes a time delay 

after ESJ1AS actuation before pumped flow reaches the core.  

For the larger range of small breaks, the rate of blowdown 

is such that the increase in fuel clad temperature is 

terminated by the CFTs, with pumped flow then providing 

continued cooling. As break size decreases, the CFTs and 

HPI pumps both play a part in terminating the rise in clad 

temperature. As break size continues to decrease, the role 

of the CFTs continues to decrease until the tanks are not 

required and the HPI pumps become responsible for 
terminating the temperature increase.  

This LCO helps to ensure that the following acceptance 

criteria for the ECCS established by 10 CFR 50.46 (Ref. 2) 
will be met following a LOCA: 

a. Maximum fuel element cladding temperature of 2200°F; 

b. Maximum cladding oxidation of S 0.17 times the total 

cladding thickness before oxidation; 

c. Maximum hydrogen generation from a zirconium water 
reaction of S 0.01 times the hypothetical amount that 

would be generated if all of the metal in the cladding 

cylinders surrounding the fuel, excluding the cladding 
surrounding the plenum volume, were to react;(W 

d. Core maintained in a coolable geometr ; aA 

Sinc thee CFT dischar~e during/the blowown ph'ase /f a 

LO they not co ribute 6the lond term cool fng 

rquiremenAs of 10 MFR 50.46.  

The limits for operation with a CFT that is inoperable for 

any reason other than the boron concentration not being 

within limits minimize the time that the is exposed to d 

a LOCA event occurring along with failure a wh ihich 

might result in unacceptable peak cladding temperatures. If 

(continued) 
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<INSERT B3.5-3A>

e. Adequate long term core cooling capability is maintained.
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CFTs B 3.5.1

BASES

APPLICABLE 
SAFETY ANALYSES 

(continued)

a closed isolation valve cannot be opened, or the proper 

water volume or nitrogen cover pressure cannot be restored, 

the full capability of one CFT is not available and prompt 

action is required to place the reactor in a MODE in which 

this capability is not required. 
I

1T~ lull JI U1 F1 -

Themiimm olmerequirement for e CFTs ensures t 

2A Nspu both CFTs can provide adeqae inventoryt ~ i c re 
n following a LOC The ddowncomer then remains 

"e V-e - 01? 00 eu t~ tt9.JQI and LP s te. start to deliver flo 

0The ma ximum volume i is based upon e'ne'ed to maintain caciL 

L,1 {&ýc ý"e4(-TcLr adequate gas volume to ensure proper injection ensure thee 

ability of the CFTs to fully discharg 
. n Imi e

i . I '>
ýZ-s 1liow /•r instrJent in, 
Lrameters ?tfe treateA similar-

ýWSE ,D " ,,. The minimum nitrogen cover pressure requirement of 
.~psig ensures that the contained gas volume wi 

5( nrae discharge flow rates during injection that 

oi.I_ the safety analysis.  

The maximum nitro cover pressure limit of- "sig 

Wi/ q C 4 Ae 4r 04 of FT inventory ischai 

a,') ~'~"'wh~ile the RCS depressuriz 
e he'RCS depressurize• ••( e• • :~r 

r •at predicted by th, 

< 'E,, 3-- q c1, Analvisý e,,aximumAl 1owa oroyofl7,en.,

<'' ýX 8-ý,r L

hhe miImum borer reguiien~ent or . i•."l , 

ensur that the react• will remain _critc , dn 

ref od stage of a l/rge break LOC During a large 

- ,all control r s'd.8~4. _e e assumed not to i

(continued)
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<INSERT B3.5-4A> 

The limiting safety analysis volume requirement is 1040 ± 70 ft3. This volume 

corresponds to CFT levels of > 11.95 ft and < 14.00 ft. These parameter values 
do not contain an allowance for instrument uncertainty. Additional allowances for 
instrument uncertainty are included in the implementing procedures.  

<INSERT B3.5-4B> 

This parameter value does not contain an allowance for instrument uncertainty.  
Additional allowances for instrument uncertainty are included in the implementing 
procedures.  

<INSERT B3.5-4C> 

Limiting the maximum pressure will therefore limit the CFT inventory lost through 
the break and assure that the CFT inventory injected into the RCS at the proper 
time is bounded by 

<INSERT B3.5-4D> 

This parameter value does not contain an allowance for instrument uncertainty.  
Additional allowances for instrument uncertainty are included in the implementing 
procedures.  

<INSERT B3.5-4E> 

The 2270 ppm limit for minimum boron concentration was established to ensure 
that, following a LOCA with a minimum CFT level, the reactor will remain 
adequately shutdown in the cold condition following mixing of the CFT and 
Reactor Coolant System (RCS) water volumes.  

This parameter value is considered to be a nominal value. No additional 
allowances for instrument uncertainty are required in the implementing 
procedures.

ANO-1 ITS INSERT 3/19/2001



CFTs B 3.5.1

BASES

APPLICABLE 
SAFETY ANALYSES 

(continued)

,'' ADEZex6M'E 
i 2 80o,-->s, f ! (- FTs 

L/

linto t eQ, and the i ial reactor shut Own is ( / 
accompli ~ed by void fpfation during blo own. ufcet'~) 

boronrncentratio ust be maintained~i the CFTs-to 

p-•vt areturn tlo~criticality durin reflood.• ' 

T-he CF7 isolation vo1ves are not ,single failur@ proof; 

ther )aore, wheneveý'these valves/are open, po er shall be 

rem ed fro them . This preca ton esures/•hat both CF s 
a•~~ avi bedYig an ccidn.Wt p~ upiec L{ 

t e valves, a ingle active ailure could/resultfin ay alve 

closure, whi• would rende one CFT unav(ilable for 

Sinjection. Both CFTs arc/required to fýnction in th event 

Lof a larg break LOCA. /f4

evloV\6 I, fhe CFTs satisfy Criterion 3 of

The LCO establishes the minimum conditions required to 

ensure that the CFTs are available to accomplish their core 

cooling safety function following a LOCA. Both CFTs are 

required to function in the event of a large break LOCA. If 

the entire contents of both tanks are not injected during 

the blowdown phase of a large break LOCA, the ECCS 

acceptance criteria of 10 CFR 50.46 (Ref 2) could be Vj% 

violated. For a CFT to be considere /IUPEBLE the 

)iD valve must be fully operG• ower removed e 

..2Q),r and the limits established in the Sior 

contained volume, boron concentration, and nitrogen cover 

pressure must be met.

APPLICABILITY In MODES I and 2, and in MODE 3 with RCS pressure 
> >-% psig, the CFT OPERABILITY requirements are based on 

10.0 fu l power operation. Although cooling requirements may 

decrease as power decreases, the CFTs are still required to 

provide core cooling as long as elevated RCS pressures and 
temperatures exist.  

Thi LCO is on applicable a pressures > .7 psig. Bow 

7 7j•psig, t rate of RCS b wdown is such tat the ety 

njection mps can provi adequate injepion to eA ure 

,that peaclad temperat e remains belo9 the 10 CF 50.  

(iRef. 2 limit of 2200 . / 

(continued)

-ee itL-

LCO
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CFTs 
B 3.5.1

'ASES 

kPPLICABILITY In MODE 3 with RCS pressure <4Wpsig, and in MODES 4, 5, r'n .6t 't 
(continued) and 6, the CFT motor operated isolation valves GW2c-osed to- d 

isolate the CFTs from the RCS. This allows RCS cooldown and 
depressurization without discharging the CFTs into the RCS 
or requiring depressurization of the CFTs.  

ACTIONS A.I 

If the boron concentration of one CFT is not within limits, 
4'I t mst be_;urned4 w i 1hir.n l5 ip-T h--:- l& 
IKthis Td~itif -ability to maintain subcriticality may be 

reduced, but the effects of reduced boron concentration on 
core subcriticality during reflood are minor. Boiling of 
the ECCS water in the core during reflood concentrates the 
boron in the saturated liquid that remains in the core. In 
addition, the volume of the CFT is still available for 
injection. Since the boron requirements are based on the 
average boron concentration of the total volume of two CFTs, 
the consequences are less severe than they would be if the 
contents of a CFT were not available for injection. Thus, 
72 hours is allowed to return the boron concentration to 
within limits.  

B.l 

If one CFT is ino erable for a reason other than boron 
concentration, eýthe T muste re ned " OPERAOýE sttr5 (-w-*Wlin. ýlu.tIo•- his c46hd~it~fnfit cannot be assumed that 

5e CFT wiil perform its required function during a LOCA.  
Due to the severity of the consequences should a LOCA occur 

r\ in these conditions, theo hour Completion Time to open the 
valve, remove power to the valve, or restore the proper 
water volume or nitrogen cover pressure ensures that prompt 
action will be taken to return the inoperable CFT to 
OPERABLE status. The Completion Time minimizes the time the 

is potentially exposed to a LOCA in these conditions.

Rev 1, 04/07/g5BWOG STS 8 3.5-6



<INSERT B3.5-6A> 

In addition, LCO 3.4.11, "Low Temperature Overpressure Protection (LTOP)," 

requires that in MODE 4 when any RCS cold leg temperature is < 2620F, 
MODE 5, and MODE 6 when the reactor vessel head is on, each CFT whose 
pressure is greater than or equal to the maximum RCS pressure for the existing 
RCS temperature allowed by the pressure and temperature limit curves provided 
in LCO 3.4.3, "RCS Pressure and Temperature (PIT) Limits," be isolated.

ANO-1 ITS INSERT 3/19/2001



CFTs B 3.5.1

BASES

C.1 and C.2 (C tinued) I 

status, the must be brought to at least MODE 3 within ý, dV 
6 hours and RCS pressure reduced to _p within 
12 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required a 

conditions from full power conditions in an orderly manner 
and without challenging O systems.  

"If mor than one/FT is ino rable, t. unit in a 

Lcond ion outs)4e the accident analy is; ther ore, 7 
-LC0r3.0.3 must be entere immediaty. - if

SURVEILLANCE 
REQUIREMENTS

SR 3.5.1.1 

Verification every 12 hours that each CFT isolation valve- is 

fully open/ too-P - ensures that 

the CFTs are available for injection and ensures timely 

discovery if a valve should be less than fully open. If an 

isolation valve is not fully open, the rate of injection to 

the RCS would be reduced. Although a motor operated valve 

position should not change with power removed, a closed 
valve could result in accident analysis assumptions not 

being met. A 12 hour Frequency is considered reasonable in 

view of administrative controls that ensure that a 

mispositioned isolation valve is unlikely.

SR 3.5.1.2 and SR 3.5.1.3 

Verification every 12 hours of each CFT's nitrogen cover 

pressure and the borated water volume is sufficient to 
ensure adequate injection during a LOCA. Due to the static 

n n te e , a 12 hour Frequency usually allows the 

?CA-CCI (.S T operator to identify changes before the limits are reached.  

Operating experience has shown that this Frequency is 
appropriate for early detection and correction of off normal 
trends.

d-r

(continued)
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CFTs B 3.5.1

SURVEILLANCE SR 3.5.1-4 o~ 

REQUIREMENTS 
(continued) Surveillance once every 31 days is reasonable to verify that 

5~~~~ th E oo ocn to swthin the required limits, 

Trhe 0. 2 -rei jaereo s-e- because the static an CTlimits the ways in 

r~pes4 ~a~oy~.a~~y which the concentration can be changed. The Feunyi 

(' l2~o/~,,~ i ' tade uate to identify changes that could 
occur from 

nec anisms suc as stratification o nekg. Smln 

Llo/umne- wit~hin_ hours after on o increase will 

-. ~Ie~y~entfy whether inleakage from 
the RC as cue 

reduction in boron concentration to 
below the required 

liV L it is not necessary to verify boron 
concentration if 

ý4 t _iy&D~~jj the borated water storage 

cz kor ,-tf'o within CRs boho cocetationreairellEM. Thi is 

ýf C #IC-C -+r--+ rcon)si stent with the recommendations of 
NUREG-1366 (Ref 

IL ___ __I___ __

(continued)
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CFTs B 3.5.1

BASES (continued) 

REFERENCES 1. /SAR, Section P-aLt 

2. 10 CFR 50.46.  

k--?d4, NUREG-1366,A '

Rev 1, 04/07/95
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ECCS-Operating 
B 3.5.2 

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

B 3.5.2 ECCS-Operating 

BASES 

BACKGROUND The function of the ECCS is to provide core cooling to eciJ* 

ensure that the reactor core is protected after any of the 

S-sz4Aj following accidents: 

a. Loss of coolant accident (LOCA); 

b. Rod ejection accideng*A4- fAd r 

c. menerator tube ru ture (SGTR); and 

Sd. -teai ine break ý ý 5LE 

vy,,~& t~e,(r There are two phases of EC in ection and 

( -5 recirculation. In the injection phase, is 

-e k bws-' initially added to the Reactor Coolant System (RCS via the 

cold le s to the reactor vessel. After the 

'46ore WST has been depleted, thew 

recirculation phase is entered as the 5suction ise 

transferred to the 
esut 

_Two redu dant, 100% ci 
C..d MODES 2, and X, each train consists of high pressure 

4- -kin ection a "nnd low pressure injection (LPI) subsystems.  

and both trains must be OPERABLE. This 
ensures a % of the core cooling requirements can be 

30°• O / provided even in the event of a single active failure.  

A suction header supplies water from the BWST or the 

O A to the ECCS pumps. Separate piping edit 

osupplIes each train. HPI discharges into each of the four 

RCS cold legs between the reactor coolant pump and the 

reactor vessel. LPI discharges into each of the two core 

flood nozzles on the reac ve 1 that discharge into the 

vessel downcomer area. t Ives are set to balance 

the HPI flow to the RCS. This flow balance directs 

sufficient flow to the core to meet the analysis assumptions 
ow reak LOCA in one of the RCS cold legs 

The HPI pumps are capable of discharging to the RCS at an 

RCS pressure above the opening setpoint of the pressurizer 

(continued)
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<INSERT B3.5-10A>

The ANO-1 SAR states that the High Pressure Injection (HPI), Low 
Pressure Injection (LPI) and Core Flooding Systems are collectively 
designed as an Emergency Core Cooling System (ECCS) (Ref. 1). In 
this Technical Specification, the term ECCS refers to the components 
associated with the HPI and LPI systems. The core flood tanks are 
addressed by LCO 3.5.1, "Core Flood Tanks."

ANO-1 ITS 3/19/2001INSERT



ECCS-Operating B 3.5.2

BASES
BACKGROUND

BACKGROUND 
(continued) 

rT-Q&Cto )J (

safety valves. The LPI pumps are- ble of discharging to 
t approximately 200 psia. When 

the BWST has een nearly emptied, the suctio "r the LPI 
PumPs s manually transferred to the sump. The 
HPI pumps cannot take suction directly from the sump. If 

HPI is still needed, a cross connect from the discharge side 
of the LPI pump to the suction of the HPI pum s wp d be 

opened. This is known as "piggy backing"( c J1t P and 
enables continued HPI to the RCS, if needed, W he BWST

�. �:i �

i s e m p t ie d. P .o 
"I•,•" • I IA> "Inn tthhe long term cool ing period, •_-low paths in the LPI rn tor-4rj prelud the possibility o oi 

S Sytem ) establ ishedtopeldfbri 
4 e ' a i i n the Iore oeion reachinq an unacceptably high _ 

onnrayin•nfo sapi fromt h~o te trog 
h dec ay :e~at' s•t on li :ros -=he •tleg a• then *i4 a 

_ revers~eireti through/he ontai ent suml/ mtle 'lin • 
~~~ýinton, ee sump i The oth{ffoptishruh 

Jpr urizer /uxil]i ary /4pray li ne rom one I0 t in iny~ thI 

7es. uriz and throi~h the hot leg into he to) regi n of

The HPI subsystem also functions to supply borated water to 
the reactor core fol increased heat removal events, 
such as largev a g w 

Durng low 1 emperatu conditio in the S, limitations 

a• placevon the imum num r of ECC pumps that/may be 

/YPERABL Refer the Base/for LCO .4.12, "Low 
Temper ure Over essure Pr tection TOP) Syst•d, for Ke 
basis of these equiremen 

Durina a larqe break LOCALRCS pressure will'decreas%

e~ct'(V

he Engineere (ES ) uses s ed 
normal operating loads and are connected to the diesel 
generators. Safeguard loads are then in 
,-'rr i ýsequence. The time delay associated with 
diesel strting, sequenced loading, and pump starting 
determines-- e-,time __ before pumped flow is available 
to the core following a LOCA.

(continued)
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<INSERT B3.5-1IA>

the flowpath inherent in the reactor vessel internals, commonly called the 
leakage gap flowpath, would be sufficient by itself to preclude boron 
precipitation (Ref. 2).  

<INSERT B3.5-1IB> 

The desired flowpath establishes decay heat removal (DHR) in 
conjunction with LPI cooling. This requires conditions present which 
allow both DHR pumps to operate simultaneously. If DHR can not be 
established but hot leg level is above the bottom of the hot leg nozzle, an 
alternate flowpath is gravity draining from the decay heat suction piping 
through the idle DHR pump into the reactor building sump. If the first two 
methods are unsuccessful, the pressurizer auxiliary spray line is used.  
This provides reverse flow through the core using auxiliary spray into the 
pressurizer, out the pressurizer into the hot leg via the surge line then 
reactor vessel into the area above the core.

ANO-1 ITS INSERT 3/19/2001



ECCS-Operating 
B 3.5.2 

BASES 

BACKGROUND The active ECCS components along with the passive core 

continued) flood tanks (CFTs). icovered in LCD 3.5.1, Cr 
Flood Tanks CFTs " and LCO 3.5.4, "Borated Water Storage 

+ -k Zt-Sr Vt( L Tan , provi e e cooling water necessary to meet 
10 CFR 50.46 (Ref. I 

APPLICABLE The LCD helps to ensure that the following acceptance 

SAFETY ANALYSES criteria for the ECCS, established by 10 CFR 50.46 (Reft.o 
will be met following a LOCA: 

a. Maximum fuel element cladding temperature is 5 2200'F; 

b. Maximum cladding oxidation is < 0.17 times the total 

cladding thickness before oxidation; 

c. Maximum hydrogen generation from a zirconium wates - ," .  

reaction is _ 0.01 times the hypothetical amoun tkl- JOOM0 Cle 

generated if all of the metal in the cladding 

cylinders surrounding the fuel, excluding the cladding 

surrounding the plenum volume, were to react; 

d. Core is maintained in a coolable geometry; and 

e. Adequate long term core cooling capability is 

maintained.  (T co e l r 

Or\ -r met 

t e large break LOCA analysis at full power (Ref.  

analysis establishes a minimum required flow for the 
, as well as the minimum required response time for 

S • •atuation. The HPI., is credited in the small 

"re L0CA analysis. This an establish the flow and 

discharge head requir ments th h s for the HPI tý 

•ump. The SGTR and ®lanal ses also credit the HP.  

:I/-y;TI , 'o~;l• The large break LOCA event )I•C••of an• 

•Xdisablinone ECCS train iL 

u - •.During the blowdown 

e•jI•E(ZT • ,-?_A>• " •Tt eR ore --"urie as rimary coolant is 
ejected throghthebrakint te" The nucl ear ( • 

(continued) 
B 3.-1 Rev 1,0/79
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<INSERT B3.5-12A>

For analysis purposes, the loss of offsite power assumption may be 
conservatively inconsistent with the assumed operation of some 
equipment, such as reactor coolant pumps (Ref. 4).

ANO-1 ITS INSERT 3/19/2001



ECCS-Operatifng B 3.5.2 

BASES

ePditAPPLICABLE reaction is terminated either by moderator voiding during 

SAFETY ANALYSES large breaks or CONTROL ROD . s insertion for small 

(continued) brea Following depressurization, emergency cooling water 

is injected into the reactor vessel core flood nozzles, then 

flows into the downcomer, fills the lower plenum, and

The aoianf ratenwill deliver su1ficlent 
w r0matcn er!cav eat boil off rates eidi? 

Sfor a large break LOCA. amlso 
twill deliver sufficient r for P 

rehak LOCh a wgill sufficient boron to maintain 
--- swT reak LOCA an'- r i s 

the core subcritical. r [ 

In teLOCA analyses. LpI not credited until eSL• 
seconds after Sno the signal. This is Out 

based on a loss of offsite power an the associated time ekx 

delays in stirtup and loading of the (WITg&W diesel 

generator (ý9G). Further, LPI flow is not credited until ec&L' 

RCS pressure drops below the pump's shutoff head. For a 

large break LOCA, HPI is not credited at all.  

C trains satisfy Criterion 3 of 

LCO In MODES Iy 2j and .I wo in epen en an re un ant 

trains are required to ensure that at least one is 
-. ilkln 2Iuimfina a sinale failure in the other train.

hfat eckany-v'si subsystem an an LPI Vsubsystem., Each train includes the 

piping, i-nsr rumen CsVand controls to ensure an OPERAL I~o 

path capable of taking suction from the BWST upo ,an LES Aw 

signal and manually transferg suction to thep~ 

-thec~ab~t < sump.  

-bi flurina an event requiring ECCS actuation, a flow path is

provided to ensure an abundant supply of water from tne 0"31 
to the RCS via the HPI and LPI pumps and their respective 

discharge flow paths to each of the four cold leg injection 

nozzles and the reactor vessel. In the long term, this flow 

(continued)
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<INSERT B3.5-13A>

In the small break LOCA analysis, HPI is not credited until at least 
35 seconds after actuation of the ESAS signal. This is based on a loss 
of offsite power and the associated time delays in startup and loading of 
the DG.  

<INSERT B3.5-13B> 

In MODE 2 and MODE 3 with RCS temperature > 350 0F, the ECCS 
trains satisfy Criterion 4 of 1OCFR50.36.

ANO-1 ITS INSERT 3/19/2001



ECCS-Operati ng B 3.5.2

BASES 

LCO path ma be manually transferred to take its supply from the 

(continued) sump and to supply jj to the RCS via tw 
pat 1AI 

~ bu designed 

SThe flow ca ial 
independence to ensure that no single failure can disable 

both ECCS trains.  

-As indicate in the Note, operation in MODE 3 with ECCS.  

'ains 4k-activated pursuant to LCO 3.4.12 is/necessary' for 

lant ith an OTOP System arming t 'peraturof at or n~ar the, 

v/ MoDnE/bound y temperatre of [33 ]F. L 3.4.12 equire 

th certai component be de-ac vated a and bel the 

LpSyst arming t perature. When this temper ture i at 

r near t e MODE 3 b 6undary t perature/ time is needed o 

_restore the systems'to OPERA Estatus 

APPLICABILITY In MODE's 12#/and Z, te CCS rainCL ~JO 0F 
requirements for the limiting Design Basis Accident, a large 

break LOCA, are based on full power operation. Although 
reduced power would not require the same level of 

performance, the accident analysis does not provid fr

6• ji•S '" •,3-{ InA MDES 5 and 6.A& ; conditions are such that the 

, probability of an event requiring ECCS injection is 

extremely low. Core cooling requirements in MODE 5 are 

addressed by LCO 3.4.7, ORCS Loops-MODE 5, Loops Filled, 

and LCO 3.4.8, "RCS Loops-MODE 5, Loops Not Filled." 

MODE 6 core cooling requirements are addressed by LCO 3.9.4, 

"Decay Heat Removal (DHR) and Coolant Circulation-High 
Water Level," and LCO 3.9.5, "Decay Heat Removal (DHR) and 

Coolant Circulation-Low Water Level."

tcht

c&&t

(continued)

Rev 1, 04/07/95
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<INSERT B3.5-14A>

In MODE 3 with RCS temperature < 350°F and in MODE 4, ECCS train 
OPERABILITY requirements are established by LCO 3.5.3, "ECCS 
Shutdown." In MODE 3 with RCS temperature < 350°F and in MODE 4, 
the probability of an event requiring ECCS actuation is significantly 
lessened. In this operating condition, the safety injection function is 
preserved through LCO 3.5.3 requirements for two OPERABLE LPI 
trains.

ANO-1 ITS INSERT 3/19/2001



ECCS-Operating 
B 3.5.2 

BASES (continued) 

ACTIONS A.1 r A ,bu 

With one or more trainq V;9 4 at least 100% of the 4e'7 

injection flow equivalent to a single OPERABLE ECCS traino *Grt 
available, the inoperable components must be returned to 
OPERABLE status within 72 hours. The 72 houreCompletin 
Time is based on NRC recommendations (Ref.V• that are based 
on a risk evaluation and is a reasonable time forrw ýR 
repairs.  

rain 1 •operabl _pit isp 
ýde Tv e rIn g •Kr design f>Tw to theIR. ki 

The LCO requires the OPERABILITY of a number of independent 
subsystems. Due to the redundancy of trains and the 
diversity of subsystems, the inoperability of one component 
in a train does not render the ECCS incapable of performing 

pn. Neither does the inoperability of two 

djj.(St. di-frpern 'components, each in a different train necessarily 

result in a loss of function for the ECCS. lhg/ntnt nten 
Sthis on on is t intain a c nationAT equip T 
such tO0% he safety -ection fo e uiv nt 
1 of a sixJe train r n vailae. isallows i•ncreased flexibility 11 in-- operati~ons- under •Urkt- et 

lve rsQ circumstances when components in opposite trains are 

inopera e. 

pk 

n., [tn subS1Stt-K An event accomp nied by a loss of offsite power and the 

(Irý Onk + bA d arl failure aJlbG can disable one ECCS train ntil power is 4e+ 
restored. A reliability analysis (Ref.* has shown the 
risk of having one full ECCS train inoperable to be 

C~osLt~. -ftrcnr. F sufficiently low to justify continued operation for S~72 hours.  

With one or more components inoperable such that 100% of the 

flow equivalent tot ngle OPERABLE ECCS train is not 

available, the ýis in a condition outside the eid 
accident analyses. erefore, LCO 3.0.3 must be immediately 

(forone or rvorf entered.  

ýVck
-ýot. evixiaQt -LD C.  

0C'PELA'8LC EcTS 

V vC I -"z U 42

(continued)
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ECCS-Operating B 3.5.2

BASES 
'RCS ptrC.tu±CP. btL&4 A C4dW 

ACTIONS B.1 and B.2 (continued) J es -t r ef-x, -1 

achieve this status, the,, must be brou ht to at least • dL' 
MODE3 

IZhours.  

- .. ,../ MODE -3 with-in 6 hours and d o a Dwithin 12 hours. '5 
The allowed Completion Times are reasonable, based on 

operating experience, to reach the required1= 0 conditions,,n P-due 
from full power conditions in an orderly manner an witout ec);1 

chal Ieng ing (g sTUeým s.

SURVEILLANCE 
REQUIREMENTS

VeP icati of prope 1valve pos ion ensu s that e flow1 pith from he ECCS p ps to the CS is mantained. / 
i isalign nt of thee valves culd rende. both EC traini 

inopera e. Secu ng these lves in pisition removaX of 
power r by key ocking the ontrol i/ the cor ct posi ?ion 
ensur s that t valves ca not chan positio as the esult 
of aactive f ilure. T se valve are of t e type 
de ribed in eference , which cqYn disabl the fun tion of 
b h ECCS t ains and i validate he accidt analy es. The/ 

hour Fr quency is onsiderej reasonab in vie of othe/ 
administr tive contr Is that Y11 ensur the unl kelihoo of 
a mispos tioned val e.

SR 3. .2.• 

Verifying the correct alignment for manual, power operated, 
and automatic valves in the ECCS flow paths provides 
assurance that the proper flow paths will exist for ECCS 
operation. This SR does not apply to valves that are 
locked, sealed, or otherwise secured in position, since 
these valves were verified to be in the correct position 
prior to locking, sealing, or securing. A valve that 
receives an actuation signal is allowed to be in a 

nonaccident position provided the valve will automatically 
reposition within the proper stroke time. This Surveillance 
does not require any testing or valve manipulation; rather, 
it involves verification that those valves capable of being 

mispositioned are in the correct position. The 31 day 
Frequency is appropriate because the valves are operated 
under administrative control, and an inoperable valve 

position would only affect a single train. This Frequency

(continued)
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<INSERT B3.5-16A>

C.1 

Condition A is applicable with one or more trains inoperable. The 
allowed Completion Time is based on the assumption that at least 100% 
of the ECCS flow equivalent to a single OPERABLE ECCS train is 
available. With less than 100% of the ECCS flow equivalent to a single 
OPERABLE ECCS train available, the unit is in a condition outside of the 
accident analyses. Therefore, LCO 3.0.3 must be entered immediately.

ANO-1 ITS INSERT 3/19/2001



ECCS-Operating B 3.5.2

BASES 

SURVEILLANCE SR 3.5.2.1 (continued)
REQUIREMENTS

has been shown to be acceptable through operating 
experience.

SR .5..  

th the ception of/systems in operation, the ECCS pumps 

re norm ly in a tandby, nopoperating mode, As such, the 

flow p h piping as the pot ntial to develop voids and!' 

pocke of entrrned gases Maintaining be piping from the 

ECCS pumps to he RCS ful of water ens es that the ystem 
wi perfo rm/properly, i jecting its fl capacity to the 

upon d and. This ill also prevy t water ha r, pump 

avitati , and pumpi of nonconden ible gas (e. , air,a' 
nitroge , or hydrog ) into the re tor vessel f lowing a¶ 

ESFAS ignal or du ng shutdown c ling. The 3 day 

Freq)fency takes ' to considerati the gradua nature of9gas 
acp mulation in he ECCS piping and the exi ence of 
procedural co , rols governing ystem opera, on.  

SR 3.5.2.ý

'N

gP.

Periodic surveillance testing of ECCS pumps to detect gross 
degradation caused by impeller structural damage or other 

hydraulic ¢omoone problems is required bySection XI of 

5 -ithe ASME Code (Refa). nais type t 

com pajssed by asurin gthe pump ode .t 
o nlv 

-ASH one t of th pump's haracter es re e ies erifie 

ot satis here & men 

both Yhat te4easured effo emIs ithi n ac-abl 
3j,5-17A t- l rance of/he ori Anal pump/has e e rac n ta 

t perfO ance at •e t~est f iow israe tn.oeq o.  
•e~te i p e rf 2ne as u m d nise S R s 

h e "ie t i gwhn 
are specified in the Inserwice TsigProgrmwhc 
encompasses Section XI of the ASME Code. tieni xv of-t 
-ASM;/tode prr'ides W• actiylttes re ci es /css•y 

to/satisfy • ere u~remen -

ec~vc
SR 3 .5-2 s.,ZI 5.6 

6 SRfdemonstratthat each automatic ECCS valve 
actuates to the required position on an actual or simulated 
ES/AS signa ntat um rts on rceipt/f an 

(continued)
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<INSERT B3.5-17A>

This testing confirms component OPERABILITY, trends performance, 
and detects incipient failures by indicating abnormal performance.

ANO-1 ITS 3/19192001INSERT



ECCS-Operating 
B 3.5.2

BASES

SURVEILLANCE 
RQfnhITOFMflJT•

SR 3.5.2. a SR.5 -. (continued)

, . .al or ulaR:ES i n.:, . This SR is not required 
for valves that are locked, sealed, or otherwise secured in 
position under administrative controls. The 18 month 
Frequency is based on the need to perform this Surveillance 
under the conditions that apply during a g ,outa e and uki-t 

"oi' the potential for an unplanned transient if the Surveil ance 
were performed with the reactor at power. The 18 month 
Frequency is also acceptable based on consideration of the 
design reliability (and confirming operating experience) of 
the equipment. The actuation logic is tested as part of the 
ES$AS testing, and equipment performance is monitored as 
part of the Inservice Testing Program.  

his Suir elanc ensurei that these valves are in the 
proper osition 1o prevent the HPI pump from exceeding its 
runou, limit. This 18/month Frequency is based on the same 
rea ns as t' se stated for SR 3.5.2.5 and PR 3.5.2.6

R / / 

This S veillan ensures at the fl controlle s for tile 
LPI t ottle v ves will utomatical control t e LPI train 
flow/rate in e desire range and event LPI ump runout 
as CS press re decrea s after a CA. The 1 month 
F quency i justifie by the sa reasons as hose s ted 
or SR 3.5.2.5 and S 3.5.2.6. / ;O~r 5 2

6

SR 3.5.2.p

SPeriodic inspections of th a m,+sump suction inlet ea Lt 
ensure that it is unrestricte and stays in proper operating condition. The 18 month Frequenc is based on the need to 
perf orm th is urve il11ance CwxrZ••• 3Wcpot1on-h 4 

r--.•• durinq aaJAT o ntg the peed to pr rve .a ss ao f C~t 

n eT 0•n• • tent for an planne ransien if SSurvei4,Tdance e• e__m w or at- vor. , •LZ 

is Frequency ýh4bO n~g to be (ýf e~hto detect C Op4 rcz- e ype rieic bnormal derdtoý sbie oM 

(continued)

BASES
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<INSERT B3.5-18A> 

SR 3.5.2.4 

The intent of this SR is to verify that the ECCS pumps are capable of 
automatically starting on an ESAS signal. Because of the system design 
configuration and the limitations imposed on pump operation during the unit 
conditions when this test would be conducted, this verification must be 
conducted through a series of sequential, overlapping or total steps in order to 
demonstrate functionality. SR 3.5.2.4 demonstrates that each ECCS pump 
would be capable of starting by verifying that its breaker closes on receipt of an 
actual or simulated ESAS signal. SR 3.5.2.4 works in conjunction with the 
Inservice Testing Program (SR 3.5.2.2) which periodically verifies the ability of 
the pumps to start and operate within limits, and the ESAS actuation logic testing 
which periodically verifies the ability of the ESAS to sense, process and generate 
an actuation signal.  

The 18 month Frequency is based on the need to perform this Surveillance under 
the conditions that apply during a unit outage and the potential for an unplanned 
transient if the Surveillance were performed with the reactor at power. The 
18 month Frequency is also acceptable based on consideration of the design 
reliability (and confirming operating experience) of the equipment.

ANO-1 ITS INSERT 3/19/2001



ECCS-Operating B 3.5.2

BASES (continued) 

REFERENCES 10 R 50.46 

A5AR, Section X (.H 1 .2.2 
NRC Memorandum to V. Stello, Jr., from R.L. Baer, 

"Recommended Interim Revisions to LCOs for ECCS 
Components,w December 1, 1975.  

SIE formatiql( NoticV87-01, "R Valve)¶'isalignmjet/ 

CaiUses De ri~dation 4f ECCS it PWRs," Jfnuary 6,A987./ 

ASME, Boiler and Pr Vessel Cod Section XI, 

Inservice Inspectn r•o

%/(5 CFR 60O%3('.  

2. t,, io-~ A.C. Tkz~q (ýJkc) 
ins IS\ ~LAo6) ~ V~cd\q, 19-5
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ECCS--Shutdown 
B 3.5.3 

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

B 3.5.3 ECCS-Shutdown 

BASES 

BACKROUN round ction r Bases 3.5.2,~( ECCS-,Oeratifl, 

? sap 1 able bathes ases, w h the f llowing 

Z modi cation 

n ODE4 thereuired trai. on i-t f se r 

me tionr eP 6.c Uortii -f t re un an .100% V OoF nog tio (LLx•e Gp i 

. The ) flow paths consist of i in , valves, heat -U-tk U 

exchanerss isndt at wpfrom them ate C.dL.

f (n] one EýCS tai *•isreu e-• rIt "- l e quireme• dict es that ngle fa ures ar c not d 

uring ;•is MOD 

LCO In MODE 4, e two independent /Ind redundant /w 2 

~~ oý ensure sufi t f s 
Oft trains reqitot or. o fi . t L-f 

It unnr a 0 HPIrs o an a.

MSuT train includes the piping, instruments, 

yodv es) 
c ued)

B 3.5-20
BWOG STS
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<INSERT B3.5-20A>

The ANO-1 SAR states that the High Pressure Injection (HPI), Low 
Pressure Injection (LPI) and Core Flooding Systems are collectively 
designed as an Emergency Core Cooling System (ECCS) (Ref. 1). In 
this Technical Specification, the term ECCS refers to the components 
associated with the LPI system. The HPI system, in conjunction with the 
LPI system, is covered by LCO 3.5.2, "ECCS - Operating." The core 
flood tanks are addressed by LCO 3.5.1, "Core Flood Tanks (CFTs)." 

<INSERT B3.5-20B> 

In MODE 3 with RCS temperature < 350°F and in MODE 4, the ECCS
Shutdown LCO satisfies Criterion 4 of IOCFR50.36.
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ECCS--Shutdown B 3.5.3

BASES

LCO and controls to ensure an OPERABLE flow path capable of 
S o 4n ) taking suction from the BWST and transferim suction to the 

\recet__ b........• sump.  

~ cDuring an event requir a flow path is 

requir d to rovide water from the 

rw 0oc& , BWS via the umps and their res ective 

n t e o n .rm, thisflow path may be switched

the basis of the stable reactivity 
reactor and the limited core cooling

In MODES S and 6 conditions are such that the _ " 
Upro ability of an event requiring !&,\iinjection is 

extremely low. Core cooling requirements in MODE 5 are 

addressed by LCO 3.4.7, "RCS Loops-MODE 5, Loops Filled," 
and LCO 3.4.8, "RCS Loops-MODE 5, Loops Not Filled." 
MODE 6 core cooling requirements are addressed by LCO 3.9.4, 

"�iand Coolant Circulation--High Water Level," and 5 LC .9.5, "l~and Coolant Circulation--Low Water Level."

ACTIONS r

If no LPI t) train 1: 
prepared to respon to 

£a/L ee't± e~L~~ 

Co -pres5ff Lrx-&
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<INSERT B3.5-21A>

This LCO is modified by a Note that allows a Decay Heat Removal 
(DHR) train to be considered OPERABLE during alignment, when 
aligned, or when operating for decay heat removal, if it is capable of 
being manually (locally or remotely) realigned to the LPI mode of 
operation and is not otherwise inoperable. This provision is necessary 
because of the dual requirements of the components that comprise the 
low pressure injection/decay heat removal system.

ANO-1 ITS 3/19/2001INSERT



ECCS- Shutdown B 3.5.3

BASES

(continued) 

the LPI pumps and Q "hea-exchangers. The Completion 

Time of inmmediately which would initiate action to restore 
ý a+ meas` one Q% ý to OPERABLE status, ens 

that prompt action is taken to restore the required 

capacity. Normally, in MODE 4, reactor decay heat must be 

removed by an LPI train operating with suction from the RCS.  

If no LPI train is OPERABLE for this function, reactor decay 

heat must be removed by some alternate method, such as use 

of the steam generator(s). The alternate mea of h 
Sremoval must continue until the inoperable LPIftuj 

.can e restored to operation so that continua ion 

o ecay heat removal (DHR) is provided.

With both DHR pumps and heat exchangers inoperable, it would 

be unwise to re uire the tto go to MODE 5, where the 

o available eat-removal system is the LPI trains 

operating in the DHR mode. Therefore, the appropriate 

action is to initiate measures to restore one ECCS LPI 

4. and to continue the actions until the is 

restored to OPERABLE status.  

11nýt AU ~~L r~t

4 

ec�. L�

ed t.

I

ts requiring ESFAS. The I nogr_ _ '• 

Completion Time t-Ufrestore 
ubsyst• I 

to OPERABLE status ensures that prompt action s a en o 

provide the required cooling capacity ojr4 tinitiate actions 

to place the e in MODE 5, where an Z, train is not 

required. ' U 

When the Required Action of Condi on' + 

a con ro Ae 

sold be initiated. Th11ealloedCmpletion Time o~ 

24 hours is reasonable based on a erating experience, to 

reach MODE 5 from. ._ in an orderly manner j

,EAtt 
,eci ix 

P-CL ýt 

,edif

Rev 1, 04/07/95
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<INSERT B3.5-22A>

C.2 

Required Action C.2 requires that the unit be placed in MODE 5 within 24 hours.  
This Required Action is modified by a Note that states that this Required Action is 
only required to be performed if one DHR train is OPERABLE. This Required 
Action provides for those circumstances where the LPI trains may be inoperable 
but are otherwise capable of providing the necessary decay heat removal. Under 
this circumstance, the prudent action is to remove the unit from the Applicability 
of the LCO and place the unit in a stable condition in MODE 5. The Completion 
Time of 24 hours is reasonable, based on operating experience, to reach MODE 
5 in an orderly manner and without challenging unit systems.
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ECCS--Shutdown 
B 3.5.3

BASES (continued) 

SURVEILLANCE SR 3.5.3.1 
REQUIREMENTS 

The appli ble Surveillance descriptions from Bases 3.5.2 
a 1l. ThiSK ismoiie y a ote that allows UL p= 
train to be considered OPERABLE during alignment an 
operation for DHR, if capable of being manually realigned 
(remote or local) to the ^mode of operation and not 
o•therwise inoperable. This allows operation in the DHR mode 

.t.-Pr during MODE 4, if necessary.

REFERENCES The applicable references from Bases 3.5.2 apply.

Rev 1, 04/07/95
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BWST B 3.5.4

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

B 3.5.4 Borated Water Storage Tank (BWST)

BASES _ _ _-_-----_ _ _ _ _

BACKGROUND The BWST supports the ECCS and the •Ystem 

by providing a source of borated water for CS and 

.a spray pump operation. In addition, the BWST 

V-1r c-o- supp •'•,.j-•'•iies borated water to the refueling Q) f or- refuel i ng 

operations.  

The BWST supplies two ECCS trains, each by a separate, 
redundant supply header. Each header also supplies one 

train of the ' Spray System. A 4 
motor operated isolation valve is provided in each header to 
allow the operator to isolate the BWST from the ECCS after 

the ECCS pump suction has been transferred to the 
sump following depletion of the BWST during a 

cCtoC 0)4' os coo ant accident (LOCA). Use of a single BWST to 

supply both ECCS trains is acceptable because the BWST is a 

assive component, and passive failures are not assumed S 
aina sis/tf si-ý i•Fvpnq (DREs) to occur 

coincidentally with the Design Basis Accident (DBA).  

3TPhECCS ano co tainme spray/ umps ar provide with 
iiirc ation ines tt ensuIe each pmp cannananl 

,mininv1 flow ~equire lents wh 'noperat'nmg at shtf he/d 

7con•Htions.  

This LCO ensures that: 

a. The BWST contains sufficient borated water to support 
the ECCS during the injection phase; 

b. Sufficient water volume exists in the sump 
to support continued operation of the4CS and 

h)Aspray pumps at the time of transfer to the 

C)r~QiArecirculaation mode of cooling; and 

c. The reactor remains allowing a LOCA.

edve

Insufficient water invent in the BWST could result in 
insufficient cooling the ECCS when the transfer 
to the recirculation mode occurs.  

(continued)

Rev 1, 04/07/95
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BWST B 3.5.4

BASES 

BACKGROUND Improper boron concentrations could result in a reduction Of 

_continued) SDrqexcessive boric acid • in the core ' • -c+on edit 
allowing a LOCA, as well as excessive caustic stress 

corrosion of mechanical components and systems inside 

APPLICABLE During accident conditions, the BWST provides a source of 

SAFETY ANALYSES borated water to the high pressure injection (HPI), low 

ressure injection (LPI) and P spray pumps. As 'edL 

suchh it rovidescooling and depressurization, 9-d (

( -feo C uo r 'l core coo ing, and rep acement inventory and is a source of 

negative reactivity for reactor shutdown. The design basis 

transients and applicable safety analyses concerning each of 

these systems are discussed in the Applicable Safety Anlyses section oB .5., • 

to d 0 ate-Ceir ef 

, tr sfer a th Thon inmen4 sum " or re rcul 

'/•f-> 0q4 or' 

heeratoran luate -tleCc-IC'c 

7o~nt mu•t•Ues /te opeao adequt time to prepare o swi ch rto d sump recirculation. on VW 

A second factor that affects the minimum required BWST 

volume is the ability to support continued ECCS pump 

operation after the manual transfer to recirculation occurs.  
When ECCS pump suction is transferred to the sump, there 

must be sufficient water in the sump to ensurc et ade ne 

ositive suction head (NPSH) for the LPI an toprepar 
spray pumps. This NPSH calculation is described in thejSAR 

A o(Ref. 1), and the' amount of water that enters the sump from 

the BWST and other sources is one of the 'inut assumptions.  

operation afte r the main ource a contreir-lt io 

•__• nt o • r in sump fo!-in a f.A lk 
a Eculation does not rae credit for more than the minmume 

volume scionhdI from the BWST. n 

The" third factor is that the volume of water in the BWST 

must be within a range that will ensure the solution in the 

"(continued) volum STSý Baefo 3.e5-25
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<INSERT B3.5-25A> 

These levels correspond to a volume of approximately 375,096 gallons and 
405,090 gallons, respectively. These parameter values do not contain an 
allowance for instrument uncertainty. Additional allowances for instrument 
uncertainty are included in the implementing procedures.
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BWST B 3.5.4

BASES 

APPLICABLE sump following a LOCA is within a specified pH range that 

SAFETY ANALYSES will minimize the evolution of iodine and the effect of 

(continued) chloride and caustic stress corrosion cracking on the 

mechanical systems and components. e 
,1/ASE/!-/ Z3 3.5-26A e ew.r, ne ensurnas that re •ieling requi ements apt m•t P 

)and/hat theA r•a~kit.of -t he Rw- is nn't exo ed-• N --NL 
~~~e ( - avIilimits refer toKth~iW thlnteOsfe• • 

;esý1 ay; is unusable because of tar r 

physical characteristics/ cz\- P "• 

-The .•27Oppm limit for • 

established to ensure that, following a LOCA, with a min 

BWST level, the reactor will remain subcritical in the cold 

condition following mixing of the BW4T and Reactor Coolant Sy~stem (RCS) water volume . argeoreak LOCAS-assuB~ Tns• € 

OTI1 contol roos-remail•ifndrawn/ArOm the ;1re.• 

The minimum and maximum concentration limits both ensure 

that the solution in the sump following a LOCA is within a 
sped ied pH range that will minimize the evolution of 
iodine and the effect of chloride and caustic stress 

corrospa-c-racking on the mechanical systems and components.  

The { 0ppm maximum limit for boron concentration in the 

BWST is also based on the potential for boron precipitation 
in the core during the long term cooling period following a 

LOCA. For a cold leg break, the core dissipates heat by 

pool nucleate boiling. Because of this boiling phenomenon 
in the core, the boric acid concentration will increase in 

this region. If allowed to proceed in this manner, a point 

may be reached where boron precipitation will occur in the 

•-:"•'- - Gzcore. k .ost LOCA emergency procedures direct the operator to 
<Z Z7 3'5-Z -iestab ish dilution flow paths in the LPI System to prevent 

this condition by establishing a forced flow path through 

the core regardless of break location. These procedures are 

based on the minimum time in which precipitation could 

occur, assuming that maximum boron concentrations exist in 

the borated water sources used for injection following a 

LOCA.

Ac

(continued)
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<INSERT B3.5-26A>

The fourth factor is that the volume of water in the BWST must be limited 
to ensure that the resulting post-LOCA maximum reactor building water 
level is less than that used for environmental qualification of safety 
related components in the reactor building.  

<INSERT B3.5-26B> 

B&W has evaluated the flowpath inherent in the reactor vessel internals, 
commonly called the leakage gap flowpath, and demonstrated that the 
flowpath would be sufficient by itself to preclude boron precipitation 
(Ref. 2). As a secondary measure,

ANO-1 ITS INSERT 3/19/2001



BWST 
B 3.5.4

BASES 

APPLICABLE The 40"F lower limit on the temperature of the solution in 
SAFETY ANALYSES the BWST was established to ensure that the solution will 

(continued) not freeze. is tempera ure a so :eps preyent boron preni a n ensure f that wat ir i nject on in th ý I' 

re tor ves I will not e colde than th lowest L • ' • L IA m p q r ) u r d @ ' L ' d i -r e a c t o r Ce s s e l s t s a n ~a 'l y i s . T heof t e: n e t 
Fupper limitlon the tempera ue of heBUTcotet 

is consistent with the maximum c water temperature 

". -•WiritS• IS •ual v ues an do not ir lude all (ance for Astrumenq S• o+ (0i lo u , & te r r o r ~s ."- 
.  

In MODE I he BWST satisfi Criterion 3 of 

LCO _ The BWST exists to ensure that an adequate supply of borated 
water is available to cool and de ressurize th1 

--d in the event of a DBA; to cool and covre in the 
event of a LOCA, thereby ensuring the reactor remains 

r-9;l• following a DBA; and to ensure an adequate level 

%e {C iu , exists in the • sump to support ECCS and edtr 

" ' Naspray pump operation in the recirculation T pdt 

be ' dered OPERABLE, the BWST must meet the limits for 
(ev{ewater eboron concentration, and temperature 

Sewtestabli ed in the SRs.  

APPLICABILITY In MODES 1, 2, 3, and 4, the BWST OPERABILITY requirements 
are dictated by the ECCS and Spray System 
OPERABILITY requirements. Sine both the ECCS and 

P BILm I pray System must be OPERABLE in MODES 1, 2, 3, 

Pera r B3uj"Jet~ aand 44, thee BWST must be OPERABLE to support their operation.  

Core cooling requirements in MODE 5 are addressed by 
LCO 3.4.7, "RCS Loops-MODE 5, Loops Filled," and LCO 3.4.8, 
"RCS Loops-MODE 5, Loops Not Filled," respectively. MOD 6 
core cooling requirements are addressed b LCO 3.9.L ."A9) 4 'u 

oolant Circulation--igh Water Level, an LCO 3.9.5, eC-C 
'_t' t "•and Coolant Circulation--Low Water Level." 

(continued)
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<INSERT B3.5-27A>

These parameter values do not contain an allowance for instrument uncertainty.  
Additional allowances for instrument uncertainty are included in the implementing 
procedures.
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BWST B 3.5.4

BASES (continued) 

ACTIONS A.1 

With either the BWST boron concentration or borated water 

temperature not within limits, the condition must be 

corrected within 8 hours. In this condition, neither-the P 

ECCS nor the Reactor Buildin S ra S stem perform its 
d-esign unctions. Therefore, prompt action must be taken to 

restore the tank to OPERABLE status or to place the in f•Li_

a MODE in which these systems are not required. The our 
limit to restore the temperature or boron concentration to 

within limits was developed considering the time required to 

change boron concentration or temperature and assuming that 

the contents of the tank are still available for injection.  

With the BWST inoperable for reasons other than Condition A 

e. water volume), ( must be restored toj e&Lt S.... 
"within 1 hour. In this condition, neither 

t CSn tSpray System can perform its 

esign unctions. herefore, prompt action must be taken to 

restore the to OPERABLE status or to place the: in 

a MODE in which the BWST is not required. The all6we 

Completion Time of 1 hour to restore the BWST to OPERABLE 

status is based on this condition simultaneously affecting 

multiple redundant trains.  

fmust be brought to at least MODE 3 within 

CUfl'* 6 hours and o DE 5 within 36 hours. The allowed 

Completion Times are reasonable, based on operating 

experience, to reach the required - fconditibnsfro ull q 

power conditions in an orderly manner and without'u%(t 
challenging 

systems.  

(continued) 
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BWST B 3.5.4

BASES (continued)

SURVEILLANCE 
REQUIREMENTS 

Sl SE' ý53,

SR 3.5.4.1

Verification every 24 hours that the BWST water temperature 

is within the specified temperature band ensures that the 
rec a , t fluid will not freez 

-•a..+u' ont oa the riactor vessel wVIT7 t 01t

The SR is modified by a Note that requires the Surveillance 
to be performed only when ambient air temperatures are 

outside the operating temperature limits of the BWST. With 

ambient temperatures within this band, the BWST temperature 
should not exceed the limits.

1 4, e

1_iW~kZF 83-S-218?

SR 3.5.4.2 /euel 

Verification every 7 days that the BWST contained is 

ii n tr eawireic J ensures that a sufficient initial 
•-upply is available for injection and to support continued 

ECCS pufmp operation on recirculatio•v Since the BWST v 

is normally stabl rovi wit-hA loworevel arm a 

7 day Frequency hak been shown to e appropriate t rough 

operating experience.

/•RT 03,5-29C> SR 3.5.4.3 

Verification every 7 days that the boron concentration of 

S 220 p c•d the WST flui i I••e 
"reactor will r mai following a LOCA. Since the 

(-10 •US is normal y s a e, a 7 day sampling Frequency 

is appropriate and has been shown to be acceptable through 

A we0operating experience.  

~~~'2~v ; aey~~~

REFERENCES 1. /SAR, Section16. .1j

7ý' cj: 
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<INSERT B3.5-29A> 

These parameter values do not contain an allowance for instrument 
uncertainty. Additional allowances for instrument uncertainty are 
included in the implementing procedures.  

<INSERT B3.5-29B> 

These levels correspond to a volume of approximately 375,096 gallons 
and 405,090 gallons, respectively. These parameter values do not 
contain an allowance for instrument uncertainty. Additional allowances 
for instrument uncertainty are included in the implementing procedures.  

<INSERT B3.5-29C> 

These parameter values do not contain an allowance for instrument 
uncertainty. Additional allowances for instrument uncertainty are 
included in the implementing procedures.
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