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Attached is a request for changes to the Technical Specifications of the Operating 
License for the Monticello Nuclear Generating Plant. The proposed changes would: 

" Revise the reference point for reactor vessel level instrumentation 
specifications to use instrument "zero" instead of "top of active fuel (TAF)." Use 
of TAF is no longer an unambiguous reference point because of variations in 
the length of active fuel in modern fuel element designs.  

"* Simplify the Safety Limits and Limiting Safety System Settings to eliminate 
specifications that are unnecessary, outdated, or redundant to portions of 
Section 3 of the Technical Specifications.  

"* Change the reactor coolant system pressure Safety Limit from 1335 psig to 
1332 psig to correct a minor error in the calculation of this limit.  

"* Change the Bases for the upper limit on reactor coolant system safety/relief 
valve self actuation setpoint to correct the description of this specification.  

These changes have been combined and included in one submittal because they 
affect many of the same Technical Specification pages.
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This request is submitted in accordance with the provisions of 10 CFR 50, Section 
50.90. This submittal contains no new NRC commitments, nor does it modify any 
prior commitments.  

Exhibit A contains a description of the proposed changes, the reasons for requesting 

the changes, a Safety Evaluation, a Significant Hazards Consideration Evaluation, 
and an Environmental Assessment. Exhibit B contains the current Technical 
Specification pages annotated with the proposed changes. Exhibit C contains the 
revised Monticello Technical Specification pages.  

Please contact Mr. Doug Neve, Sr. Licensing Engineer, at 763-295-1353 if you require 

additional information related to this request.  
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Exhibit A

License Amendment Request dated June 18, 2001 
Changes to the Technical Specifications 

Revised Reference Point for Reactor Vessel Level Setpoints, 
Simplification of Safety Limits, and Improvements to the Bases 

Pursuant to 10 CFR Part 50, Section 50.90, Nuclear Management Company, LLC 
(NMC) hereby proposes the following changes to Appendix A of Facility Operating 
License DPR-22, "Technical Specifications," for the Monticello Nuclear Generating 
Plant: 

I. Proposed Changes 

1.1 Revise the Reference Point for Reactor Vessel Level 
Specifications From "Top of Active Fuel" to Instrument "Zero" 

In several locations in the Monticello Technical Specifications reactor vessel level is 
referenced to the top of the active fuel (TAF). Use of TAF as a reference point can be 
ambiguous because of the variety of active fuel lengths used in modern core designs.  
As a practical matter, however, TAF has always been established as 351.5" above the 
inner clad bottom of the reactor vessel based on the original core fuel design.  

It is proposed that all reactor vessel level Technical Specifications currently referenced 
to TAF be changed to be referenced to reactor vessel instrument "zero." Instrument 
zero is defined unambiguously as 477.5 inches above the inner clad bottom of the 
reactor vessel. TAF referenced to instrument "zero" is -126".  

Also, where both a lower and upper limit are currently specified for a reactor vessel 
level, it is proposed that the upper limit be dropped. For example, the low-low reactor 
water level setpoint is currently specified as: 

> 6'6" & < 6'10" above top of active fuel 

(or some variation of this wording) 

This setpoint will be changed, wherever appearing, to: 

> -48" 

where -48" = -126" + 6'6" 

Other specifications referenced to TAF are corrected to instrument "zero" in a similar 
manner.
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Changes are also proposed to the Bases to define the reference point for reactor vessel 
level specifications and the region of the vessel where this level is sensed (annulus).  
The term "annulus", where appearing in reactor water level specifications, therefore 
becomes unnecessary and may be deleted.  

These changes are also consistent with the NRC Standard Technical Specifications for 
General Electric Plants, NUREG-1433. Refer to Exhibit B pages 29, 38, 49, 50, 52, 53, 
54, 59, 60, 60d, and 64 and the corresponding pages in Exhibit C.  

Corrections of three minor typographical errors are also included in the proposed 
changes: 

1. The numbering of items "B.a" and "C.a" are corrected to "B.1" and C.1" on 
Table 3.2.8 on page 60d.  

2. The word generator is corrected to "generators" on page 64.  

1.2 Simplify the Safety Limits and Limiting Safety System Settings 

Section 2 of the current Monticello Technical Specifications, "Safety Limits and Limiting 
Safety System Settings," currently contains many limits and setpoints which are 
redundant to limits and setpoints specified in Section 3 of the Technical Specifications.  
In addition, several of the specifications in Section 2 are unnecessary or outdated. We 
propose to simplify Section 2 with the following proposed changes: 

" Setpoints for the intermediate range monitor scram, the flow referenced average 
power range monitor scram, and safety/relief valves will be relocated from 
Section 2 to Section 3.  

"* Setting which are specified in both Section 2 and Section 3 will be eliminated 
from Section 2.  

" Specification 2.1.C is being deleted. It has been superseded by commitments 
made to the NRC following the Salem ATWS event.  

" The reactor vessel water level Safety Limit is reduced from 12 inches above TAF 
to above TAF to conform to current standard Technical Specifications.  

"* Pressure units are changed from psia to psig by subtracting 15 psi to conform to 
current standard Technical Specifications.
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"* The reactor coolant system pressure Safety Limit is reduced from 1335 to 1332 
psig to correct a minor error. Refer to Section 1.3 below.  

" Section 6.4 is being replaced by new Section 2.2 and its associated Bases.  
Administrative requirements contained in Section 6.4, which are covered in the 
Operational Quality Assurance Program, are deleted.  

Corresponding changes to the Bases for Section 2 and Section 3 are proposed to 
support the simplification of Section 2 and relocation of setpoints for intermediate range 
monitor scram, flow referenced average power range monitor scram, and safety/relief 
valves to Section 3. The Bases changes consist largely of relocation of text.  

Refer to Exhibit B pages i, 6, 8, 10 - 16, 18 -25, 108, 127, 150, 151,217, 243, and 
249b and the corresponding pages in Exhibit C.  

1.3 Reduce the Reactor Coolant System Pressure Safety Limit from 1335 psig to 1332 
psig.  

Change the value of the reactor coolant system pressure Safety Limit from 1335 psig to 
1332 psig. This minor correction in the value of this Safety Limit was identified during 
the design basis reconstitution program at Monticello. Also revise the Section 2 Bases 
to correctly explain the derivation of this Safety Limit.  

Refer to Exhibit B pages 6 and 13 and the corresponding pages in Exhibit C.  

1.4 Correct the Basis for the Upper Limit on Reactor Coolant System Safety/Relief 

Valve Self Actuation Setpoint 

Change the basis for the upper limit on safety/relief valve setpoint to read: 

The upper limit on safety/relief valve setpoint is established by the operating limit 
of the HPCI and RCIC systems of 1120 psig.  

The current Bases is incorrect by stating that the upper limit is based on the design 
pressure of the HPCI and RCIC systems. The need for this change was identified 
during the design basis reconstitution program at Monticello.  

Refer to Exhibit B page 150 and the corresponding page in Exhibit C.
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II. Reasons for Proposed Changes 

11.1 Reactor Vessel Level Instrumentation Reference Point 

Top of active fuel was originally an unambiguous term when the plant was designed 
and all of the fuel bundles in the core had the same active fuel length of 144" of 
enriched uranium. Since then, however, fuel bundle designs have evolved and there is 
now a spectrum of active fuel lengths present in the core, ranging from approximately 
90" to 145.24".  

Table 11.1-1 shows the active fuel lengths for fuel pins loaded in the core in the current 
fuel cycle (Cycle 20).

Table 11.1-1 
Number of Pins Height of Active Fuel 
3,640 145.24" 
21,340 141.24" 
752 139.24" 
5,852 133.24" 
56 93.00" 
3,296 90.00"

The values in Table 11.1-1 demonstrate that the phrase "top of active fuel" does not 
have a precise meaning with the fuel designs that are now in service.  

Table 11.1-2 shows instances where the phrase "top of active fuel" is currently used or 
implied in the Technical Specifications.  

Table 11.1-2 
Page Section Wording 

7 2.3.C >10' 6" Above top of active fuel (ATOAF) 
2.3.D >6' 6", <6' 10" ATOAF 

8 2.1 .D not be less than .... 12" ATOAF 
12 Bases 2.1 12 inches above the top of the fuel 
18 Bases 2.3 no lower than 10' 6" ATOAF 
19 Bases 2.3 >6' 6", <6' 10" ATOAF 
49 Table 3.2.1 # 1.a Low Low Reactor Water Level >6' 6", <6' 10" 
50 Table 3.2.1 # 3.b Low Low Reactor Water Level >6' 6", <6' 10" 
52 Table 3.2.2 # A.1.a Low Low Reactor Water Level >6' 6", <6' 10" 
53 Table 3.2.2 # B.2 Low Low Reactor Water Level >6' 6", <6' 10"
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Page Section Wording 
# C. 1 Low Low Reactor Water Level >6' 6", <6' 10" 

54 Table 3.2.2 # D.2 Low Low Reactor Water Level >6' 6", <6' 10" 
59 Table 3.2.4 #1 Low Low Reactor Water Level >6' 6", <6' 10" 
60 Table 3.2.5, #2 >6' 6" ATOAF 
60d Table 3.2.8, #A.1 >6' 6" & <6' 10" ATOAF 

#B.a <14' 6" ATOAF 
64 Bases 3.2, para. 4 ATOAF 

para. 5 6' 6" ATOAF 

Use of reactor vessel level specifications referenced to the defined instrument "zero" 
level is a superior method of specifying vessel level since the ambiguity with respect to 
active fuel length is removed.  

An upper limit specification on reactor vessel level is unnecessary since the actual 
instrument calibration setpoint will conform to standard setpoint methodology and will 
be established to both: 

"* Prevent a violation of the Technical Specification limit due to instrument drift, and 

"* Minimize the possibility of an unnecessary automatic actuation of engineered 
safeguards equipment.  

Specification of only the lower limit is also consistent with the NRC Standard Technical 
Specifications, NUREG-1433.  

11.2 Simplify the Safety Limits and Limiting Safety System Settings 

As noted in Table 11.2, correction of the reference point for reactor vessel level 
specifications would affect six pages of Section 2 of the Monticello Technical 
Specifications, "Safety Limits and Limiting Safety System Settings." In considering the 
Technical Specification changes necessary to address the reactor vessel water level 
issue, it was observed that the format and content of Section 2 contained many 
redundancies and several cross references with instrument settings specified in Section 
3 of the Technical Specifications.  

To eliminate these objectionable redundancies and cross references, as well as other 
outdated and unnecessary requirements, it appeared appropriate to adopt the format of 
the Safety Limits section of the NRC's Standard Technical Specifications for General 
Electric Plants, NUREG-1433, as part of this request.
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Significant differences between the new proposed Safety Limits section and current 
Safety Limits section include: 

1. Conversion of psia units to psig units. The existing pressures specified in 
psia units have been converted to pressures expressed in psig by 
subtracting 15 psi.  

2. Deletion of Section 2.1.C, Power Transients. This specification requires 
confirmation that each scram is initiated by its primary source signal as 
indicated by the plant process computer. The requirements of Section 
2.1.C have been superseded by commitments made in response to NRC 
Generic Letter 83-28, "Required Actions Based on Generic Implications of 
Salem ATWS Events," dated July 8, 1983. Refer to Section 14.8.1.2 of 
the Monticello Updated Safety Analysis Report (USAR).  

3. The reactor water level Safety Limit has been reduced from "...12 inches 
above the top of the active fuel when it is seated in the core" to "...shall be 
greater than the top of active irradiated fuel." Fuel integrity is assured 
when all of the fuel is covered with water and the additional 12 inches is 
not necessary to meet the objectives of this Safety Limit. In addition, the 
requirement for continuous level monitoring when the recirculation pumps 
are not operating has been deleted. The requirement for continuous level 
monitoring is redundant to the requirements for operability of reactor 
vessel level instrumentation in Section 3 of the Technical Specifications.  

4. The reactor coolant system pressure Safety Limit is reduced slightly.  
Refer to Section 11.3, below, for a discussion of the reason for this change.  

5. Specification 6.4, "Action to Be Taken If a Safety Limit is Exceeded," has 
been deleted and replaced by proposed Specification 2.2 and the 
accompanying proposed Bases Section. Actions taken by corporate 
officers, the Operations Committee, and Safety Audit Committee when a 
Safety Limit is exceeded have been deleted. These actions are 
adequately covered in the following sections of the Operational Quality 
Assurance Plan found in Appendix C of the Monticello USAR: 

Section 18.2.1 Operating Occurrences and Events 
Section 21.6 Safety Audit Committee Responsibilities 
Section 22.4 Operations Committee Responsibilities 

Table 11.3-1 shows the new location of the existing Section 2 specifications or, if 

deleted, the reason or location where a redundant specification is located.
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Table 11.3-1 
Page Section New Location or Basis for Deletion 
6 2.1 .A Revised and relocated to Specification 2.1 .A.2 
6 2.3.A.1 Relocated to Table 3.1.1, Item 4 
7 2.1.B Revised and relocated to Specification 2.1.A.1 
7 2.1.C Deleted. Requirements satisfied by 

commitments to NRC Generic Letter 83-28 
described in USAR Section 14.8.1.2.  

7 2.3.A.2 Relocated to Table 3.3.1, Item 3 
7 2.3.C Deleted - Currently duplicated in Table 3.1.1 
7 2.3.D Deleted - Currently duplicated in Table 3.2.2 
8 2.1.D Revised and relocated to Specification 2.1.A.3 
8 2.3.E Deleted - Currently duplicated in Table 3.1.1 
8 2.3.F Deleted - Currently duplicated in Table 3.1.1 
8 2.3.G Deleted - Currently duplicated in Table 3.1.1 
8 2.3.H Deleted - Currently duplicated in Table 3.2.1 
21 2.2 Revised and relocated to Specification 2.1..B 
21 2.4.A Deleted - Currently duplicated in Table 3.1.1 
21 2.4.B Relocated to Specification 3.6.E 
243 6.4 Existing Technical Specification Section 6.4, 

"Action to Be Taken If a Safety Limit is 
Exceeded," is replaced by proposed Section 2.2, 
"Safely Limit Violations" and associated Bases.  
Corporate notification and onsite and offsite 
review committee actions are adequately 
described in the Operational Quality Assurance 
Program and have been deleted from the 
Technical Specifications.  

249b 6.7.A.7.a Reference to Bases Section 2.3.A has been 
changed to reference Bases Section 3.1 

The proposed changes to Section 2 represent an overall improvement in this section 
and brings the Monticello Technical Specifications into closer conformance with the 
NRC Standard Technical Specifications for BWRs, NUREG-1433.
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11.3 Reduce the Reactor Coolant System Pressure Safety Limit from 1335 psig to 
1332 psig 

The 1335 psig reactor coolant system pressure Safety Limit currently specified in 
Section 2.2 of the Technical Specifications is based on the ASME Code, Section III, 
1965 Edition, and was derived as follows:

Reactor Pressure Vessel (RPV) 
design pressure at lowest 
elevation of reactor coolant system 

Overpressurization at lowest 
elevation of reactor coolant system 

Assumed static head 

Overpressurization at steam dome

= 1250 psig 

= 1250 psig x 1.1 

= 1375 psig 

= 40 psi 

= 1375 psig -40 psi 
= 1335 psig

This calculation incorrectly applies the 40 psi static head correction value and ignores 
the design pressure of piping attached to the reactor vessel. The 40 psi static head 
correction was originally used only to independently establish the steam dome design 
pressure of:

1250 psig- 40 psi = 1210 psig

Piping attached to the reactor vessel steam space, including the main steam, RCIC, 
and HPCI systems, is designed for a pressure of 1110 psig. ANSI B31.1, Power Piping 
code, allows for overpressurization of 120% of design for up to 1 % of the operating time 
of the piping. Therefore:

RPV overpressurization 
Limit (steam dome) 

Design pressure for piping 
attached to vessel steam space

= 1.1x1210 

= 1331 psig 

= 1331 psig/1.2 

= 1109.2

The calculated value of 1109.2 psig was rounded up to yield a piping design pressure 
of 1110 psig. Using a steam space attached piping design pressure of 1110 psig 
yields:
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Steam dome pressure limit = 1110 psig x 1.2 
= 1332 psig 

The design pressure for piping attached to the vessel water space was derived using 
the steam dome pressure limit of 1332 psig and a conservative value for static head of 
31 psi as follows: 

Design pressure for piping = (1332 psig + 31 psi)/1.2 
attached to vessel water space 

= 1136 psig 

Based on the above discussion, it is proposed that the reactor coolant system pressure 
boundary Technical Specification Safety Limit be reduced slightly from its current value 
of 1335 psig to 1332 psig. This is a conservative change.  

11.4 Correct the Basis for the Upper Limit on Reactor Coolant System Safety/Relief 
Valve Self Actuation Setpoint 

The current Bases section of for Technical Specification 2.4 states: 

The upper limit on safety/relief valve setpoint is established by the design 
pressure of the HPCI and RCIC systems [1120 psig].  

This statement states that the rated design pressure for the High Pressure Coolant 
Injection (HPCI) and Reactor Core Isolation Cooling (RCIC) Systems is 1120 psig. As 
discussed in Section 11.3, above, the design pressure for the HPCI and RCIC systems, 
as well as other piping attached to the reactor vessel steam space, is 1110 psig.  

The upper SRV setpoint limit of 1120 psig is not based on the HPCI or RCIC design 
pressure, but is based on the HPCI and RCIC operating limit of 1120 psig. The 1120 
psig design operating limit for the HPCI and RCIC systems is documented in the 
General Electric HPCI and RCIC system design specification data sheets and in the 
following locations in the Monticello USAR: 

Tables 6.1-1 Sections 6.2.4.2.2 
6.2-3 7.1.1.2.2.2 
10.2-3 14.7.2.3.1.2 

The maximum transient pressure for HPCI and RCIC piping is 1332 psig which bounds 
the SRV setpoint of 1120 psig and the operating limit for these systems.  

Based on the above discussion, it is requested that the discussion in the Bases of the 
SRV setpoint limit be corrected to refer to system "operating limit" instead of "design 
pressure."
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While it was not necessary to include this proposed Bases change in a License 
Amendment Request, it was included here because it is associated with other proposed 
changes to Sections 2 and 3 of the Technical Specifications.  

Ill. Safety Evaluation 

111.1 Reactor Vessel Level Instrumentation Reference Point 

The trip settings for reactor vessel water level have been historically defined in terms of 
distance above the top of the active fuel. The top of active fuel, however, no longer has 
a precise physical meaning. The length of the fuel pellet column in individual fuel pins 
has changed over time with improvements in fuel design.  

The General Electric SAFER-GESTR loss of coolant accident (LOCA) analysis 
conservatively assumes that the emergency core cooling systems (ECCS) initiate at a 
absolute level well below the current Technical Specification low low reactor water level 
setpoint of -48" relative to instrument level zero. SAFER-GESTR also models the 
actual active fuel lengths present in all of the fuel designs utilized in the Monticello core.  
The Group 1 and Group 2 containment isolation setpoints are the same as the ECCS 
initiation set point to ensure that 10 CFR 100 dose guidelines are not exceeded during 
a LOCA and thus are anticipatory trips. The ATWS level set point uses the low-low 
reactor level as an initiation point which indicates that an ATWS event may be occurring 
and thus is insensitive to the small variations in active fuel length discussed here.  
Therefore the safety analysis incorporates the effect of all actual fuel column lengths 
and they are not sensitive to the reference point used in the Technical Specifications for 
reactor vessel water level.  

Changing all of the Technical Specification reactor water level setpoints to be 
referenced to instrument "zero" will remove all possible ambiguity that exists due to the 
current practice of referencing levels to the top of the active fuel. The actual absolute 
reactor vessel water levels specified in the Technical Specifications will not change.  
Therefore this change cannot adversely affect plant safety.  

111.2 Simplify the Safety Limits and Limiting Safety System Settings 

Safety System Settings which are redundant to requirements in Section 3 of the 
Technical Specifications are being deleted. Three Limiting Safety System Settings 
which do not currently appear in Section 3, but are referenced there, are being moved 
to Section 3. The actual instrumentation settings remain unchanged.  

Section 2.1 .C, Power Transients, is being deleted. This is acceptable since the 
requirements in this section have been superseded by commitments made in response

A- 10



Exhibit A

to NRC Generic Letter 83-28, "Required Actions Based on Generic Implications of 
Salem ATWS Events," dated July 8, 1983.  

It is proposed that the reactor water level Safety Limit be reduced from 12 inches above 
the top of the active fuel to greater than the top of the active fuel consistent with 
NUREG-1433. This is acceptable because fuel integrity is assured when all of the fuel 
is covered with water. While the change in reactor water level represents a less 
restrictive limit, the proposed numerical value still ensures an adequate margin for core 
cooling and provides an adequate margin for effective action. The requirement for 
continuous level monitoring in the Safety Limits may be deleted because it is redundant 
to level instrumentation requirements contained in Section 3 of the Technical 
Specifications.  

The reactor coolant system pressure Safety Limit reduction is evaluated in Section 111.3, 
below.  

Specification 6.4, "Action to Be Taken If a Safety Limit is Exceeded," has been deleted 
and replaced by proposed Specification 2.2 and the accompanying proposed Bases 
Section. Actions required by corporate officers, the Operations Committee, and Safety 
Audit Committee when a Safety Limit is exceeded currently contained in Section 6.4 
may be deleted. These actions are covered in the Operational Quality Assurance Plan, 
Appendix C, of the Monticello USAR: 

111.3 Reduce the Reactor Coolant System Pressure Safety Limit from 1335 psig to 
1332 psig 

This proposed change will correct the reactor coolant system pressure Safety Limit by 
reducing its value to 1332 psig. The proposed change in the Safety Limit is small and 
represents a conservative action taken to correct a minor error in the derivation of the 
reactor coolant pressure limit.  

111.4 Correct the Basis for the Upper Limit on Reactor Coolant System Safety/Relief 
Valve Setpoints 

This proposed change will correct the explanation in the Bases of the numerical upper 
limit on safety/relief valve self-actuation setpoint. No change in any actual setpoint is 
involved in this proposed change.  

IV. Significant Hazards Consideration Evaluation 

NMC has proposed changes to the Monticello Technical Specifications in the following 
four areas:
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"* Revise the Reference Point for Reactor Vessel Level Specification From "Top of 
Active Fuel" to Instrument "Zero." 

The proposed changes eliminate possible ambiguities in reactor vessel level 
specifications which are currently referenced to the top of the active fuel in the 
core. No actual physical changes affecting level instrumentation setpoints are 
proposed.  

", Simplify the Safety Limits and Limiting Safety System Settings.  

Changes are proposed to Section 2 of the Technical Specifications which will 
simplify this section and eliminate redundancies with Section 3 of the Technical 
Specifications. Outdated specifications are revised and administrative 
requirements which are duplicated in the Operational Quality Assurance Plan 
and USAR are deleted. A change in the reactor vessel water level Safety Limit is 
included which eliminates an unnecessary 12-inch margin.  

"* Reduce the Reactor Coolant System Pressure Safety Limit from 1335 psig to 
1332 psig.  

A small reduction in the reactor coolant system pressure Safety Limit is proposed 
to correct an error in the original derivation of this numerical limit.  

"* Correct the Basis for the Upper Limit on Reactor Coolant System Safety/Relief 
Valve Self Actuation Setpoint.  

This change corrects the description in the Bases of the derivation of the upper 
limit on safety/relief valve self actuation setpoint. No actual Technical 
Specification change is involved.  

The proposed changes have been evaluated to determine whether they constitute a 
significant hazards consideration as required by 10 CFR Part 50, Section 50.91 using 
the standards provided in Section 50.92. This analysis is provided below: 

1. The proposed amendment will not involve a significant increase in the 
probability or consequences of an accident previously evaluated.  

The requested changes are administrative in nature in that they change 
instrumentation reference points, reformat sections to conform to current NRC 
guidance, or correct minor errors.  

One change involves a small conservative reduction in the reactor coolant 
system pressure limit. This change corrects a long standing minor discrepancy 
in this numerical limit.
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Another change eliminates the extra 12 inches above the top of active fuel 
currently specified in the reactor water level Safety Limit. It is sufficient to require 
that all active fuel is covered by water to satisfy the objective of the Safety Limit 
and assure the integrity of the fuel cladding.  

None of these changes affect the configuration or method of operation of any 
plant equipment that is used to mitigate the consequences of an accident, nor do 
they affect any assumptions or conditions in any of the accident analyses. Since 
the accident analyses remain bounding, their radiological consequences are not 
adversely affected.  

Therefore, the probability or consequences of an accident previously evaluated 
are not affected.  

2. The proposed amendment will not create the possibility of a new or 
different kind of accident from any accident previously analyzed.  

The proposed changes do not involve a change to the configuration or method of 
operation of any plant equipment that is used to mitigate the consequences of an 
accident, nor do they affect any assumptions or conditions in any of the accident 
analyses. Accordingly, no new failure modes have been created for any plant 
system or component important to safety nor has any new limiting single failure 
been identified as a result of the proposed changes.  

Therefore the possibility of a new or different kind of accident from any accident 
previously evaluated is not created.  

3. The proposed amendment will not involve a significant reduction in the 
margin of safety.  

One change involves a small conservative reduction in the reactor coolant 
system pressure limit. This change corrects a long standing minor discrepancy 
in the derivation of the numerical value of this limit of less than 0.3%. The 
correction is conservative.  

Another change eliminates the extra 12 inches above the top of active fuel 
currently specified in the reactor water level Safety Limit. The additional 12 
inches of water does not significantly contribute to fuel cooling under plant 
conditions for which the Safety Limit would be applicable. While the change in 
reactor water level represents a less restrictive limit, the proposed numerical 
value still ensures an adequate margin for core cooling and provides an 
adequate margin for effective action. The benefits gained from achievement of
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uniformity with the reactor water level Safety Limit established by the NRC for 
plants similar to Monticello outweigh any negative aspects of this change.  

The remainder of the requested changes are administrative in nature or correct 
minor errors.  

Therefore, a significant reduction in the margin of safety is not involved in the 
proposed changes.  

Based on the above evaluation, and pursuant to 10 CFR 50.91, the operation of 
Monticello in accordance with the proposed license amendment request does not 
involve any significant hazards considerations as defined by NRC regulations in 10 
CFR 50.92.  

V. Environmental Assessment 

NMC has evaluated the proposed changes and determined that: 

1. The changes do not involve a significant hazards consideration, or 

2. The changes do not involve a significant change in the types or significant 
increase in the amounts of any effluents that may be released offsite, or 

3. The changes do not involve a significant increase in individual or cumulative 
occupational radiation exposure.  

Accordingly, the proposed changes meet the eligibility criterion for categorical exclusion 
set forth in 10 CFR Part 51 Section 51.22(c)(9). Therefore, pursuant to 10 CFR Part 51 
Section 51.22(b), an environmental assessment of the proposed changes is not 
required.
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License Amendment Request dated June 18, 2001 
Changes to the Technical Specifications 

Revised Reference Point for Reactor Vessel Level Setpoints, 
Simplification of Safety Limits, and Improvements to the Bases 

Exhibit B consists of current Monticello Technical Specification pages marked up with 
the proposed changes. Existing pages affected by this change are listed below: 
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2.0 SAFETY LIMITS I LIMITING SAFETY SYSTEM SETTINGS

AI-JrL. L,l-M._ _ Ildi.•, IdI ! E rlln i I 

A plicabilit 

SAFETY LIMITS 

A Reactor Core Safety Limits 

1 With the reactor steam dome pressure 
< 785 psig or core flow < 10% rated 
core flow: 

Thermal Power shall be < 25% Rated 
Thermal Power 

2. With the reactor steam dome pressure 
>785 psig and core flow > 10% rated 
core flow: 

MCPR shall be > 1.11 for two 
recirculation loop operation or > 1.12 \ 
for single recirculation loop operation.  

3. Reactor vessel water level shall be greater 
than the top of active irradiated fuel.

%- - - - --,-I

"B B, Reactor Coolant System Pressure Safety Limit 

-- Reactor steam dome pressure shall be < 1332) 
N.. . , . . . .. . . . . . . . . . . . . . . . . . . .. . . . .. . . .. . .
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A devices w ich 
L .imiting Safety System Settings are ety limit from 
incorporated into Section 3 of the S Technical Specifications."• 

To t, N , ... ,,. . .at hich.  
automai,. -,,--to pre ent the safety 

limits from being exceuQo.  

Specification: 

The Limiting safety s tem settings hall be as specified, 
below: 

A. Neutron Flux Scram.  

1. APRM -The APR vux scram trip setting shall be: 

a. For two reci~r- latNon loop operation (TLO): 

_<0.66 + 65.6% 

where / 
/ S = Setting i, percent of rated 

thermal pb6ver, rated power 
being 1775 MWt 

W = Percent of reci~rculation drive flow 
// "required to prodtuce a 

core flow of 57.6x 1)6 Ib/hr 

//b. For single recirculation loop opera'iin (SLO): 
// S_<0.66((Wo- 5.4) + 65.6% 

c. No greater than 120%.  

6 -2/t6100 \ 
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2.0 SAFETY LIMITS L~~~IMIIGSFT YTMSTIG

2.2 SAFETY LIMIT VIOLATIONS 

With any Safety Limit violation, the following actions shall 
be completed within 2 hours: -* 

2.2.A Restore compliance with all Safety Limits; and 

2-2.B Insert all insertable control rods 

• e

2. IRM - Flux Scram setting shall be <20% of rated 

n tron flux 

B. (DELETED) 

C. Reactor Low Water vel Scra etting shall be_> 10'6" 
above the top othe a el.  

D. Reactor Low Water Leve CCS initiation shall be 
>6' 6" 10" above the top o e active fuel.  

;: .

2.1/2.3 7--120185-
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2.0 SAFETY LIMITS LIMITING SAFETY SYSTEM SETTINGS
D. ctor Water Level (Shutdown Condition) 

Wheneve he reactor is in'the shutdown ondfiion with 
irradiated fue * the reactor vessel the water level shall 
not be less than t corres ppndtig to 12 inches above the top of the active l-Wien it is seated in the core.  
This level shalltetL ontin usly monitored whenever the 
recirculaornpumps are not Cpqrating.

2.1/2.3

L*Turbine Control Valve Fast Closure Scram shall*ý iate 
n loss of presure at the acceleration rel with 

turbi first stage pressure ->30%.  

F. Turbine Stop Ive Scram shl e. <10% valve closure 
from full open wl urbin ftst stage pressure _>30%.  

G. Main Steamline lation lve Closure Scram shall be 
<10% valve osure from full en.  

H. M Steamline Pressure initiation of in steamline 
solation valve closure shall be Ž825 psig.

8
(ne.v page- 4 0)-

4 - j! 6 ,4 .
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Bases 2.1:

2.1

, The fuel cladding integrity limit is set such that no calculated fuel damage would occur as a result of an abnormal operational 
transient. Because fuel damage is not directly observable, a step-back approach is used to establish a Safety Limit such that 
the MCPR is no less than'the values specified in Technical Specification 2.1 .A. This limit represents a conservative margin 
relative to the conditions required to maintain fuel cladding integrity. The fuel cladding is one of the physical barriers which 
separate radioactive materials from the environs. The integrity of this cladding barrier is related to its relative freedom from 
perforations or cracking. Although some corrosion or use related cracking may occur during the life of the cladding, fission 
product migration from this source is incrementally cumulative and continuously measurable. Fuel cladding perforations, 
however, can result from thermal stresses which occur from reactor operation significantly above design conditions and the 
protection systems safety settings. While fission product migration from cladding perforation is just as measurable as that from 
use related cracking, the thermally caused cladding perforations signal a threshold, beyond which. still greater thermal stresses 
may cause gross rather than incremental cladding deterioration. Therefore, the fuel cladding Safety Limit is defined with margin 
to the conditions which would produceonset of transition boiling. (MCPR of 1-0). These conditions represent a significant 
departure from the condition intended by design for planned operation. The concept of MCPR, as used in the GE-AL.T 
critical power analyses, is discussed i Reference 1.  

I•. ~ Core Thermal Power Limit (Reactor Pressure <'O00 "aor Core Flow_--4 of Rated At pressure below&4•:-peia, the 
core elevation pressure drop (0 power, 0 flow) isýgreater than 4.56 psi. At low powers and all core flows, this pressure 
differential is maintained in the bypass region of the core.  

Since the pressure drop in the bypass region is essentially all elevation head, the core pressure drop at low powers and all 
flows will always be greater than 4.56 psi. Analyses show that with a bundle flow of 28x1 03 lbs/hr, bundle pressure drop is 
nearly independent of bundle power and has a value of 3.5 psi. Therefore, due to the 4.56 psi driving head, the bundle flow 
will be greater than 28x1 03 lbs/hr irrespective of total core flow and independent of bundle power for the range of bundle 
powers of concern. Full scale ATLAS test data taken at pressures from 14.7 pa to indicate that the fuel assembly 
critical power at 28x10 3 lbs/hr is approximately 3.35 MWt. With the design peaking factc s this correspre 
thermal power of more than 50%. Thus, a core thermal power limit of 25% for reactor pre ures beloee0p • or cre flow 

. less than 10% is conservative. " " ICI 7" 

BASES i 
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Bases 2.1: 
S7 e - >,,, i ow

~.2 A Core Thermal Power Limit (Reactor Pressuree >-94-jfia and Core Flow >-I-" of Rated.) Onset of iransition boiling results 

in a decrease in heat transfer from the clad and, therefore, elevated clad temperature and the possibility of clad failure.  
However, the existence of critical power, or boiling transition, is not a directly observable patameter in an operating reactor.  
Therefore, the margin to boiling transition is calculated from plant operating parameters such as core power, core flow, 
feedwater temperature, and core power distribution. The margin for each fuel assembly is characterized by the critical 
power ratio (CPR) which is the ratio of the bundle power which would produce onset of transition boiling divided by the 
actual bundle power. The minimum value of this ratio for any bundle in the core is the minimum critical power ratio (MCPR)." 
It is assumed that the plant operation is controlled to the nominal protective setpoints via the instrumented variables. The 
Safety Limit fqG..2.4.)- has sufficient conservatism to assure that in the event of an abnormal operational transient initiated 
from the Operating MCPR Limit (T.S.3.11 .C) more than 99.9% of the fuel rods in the core are expected to avoid boiling 
transition. The margin between MCPR of 1.0 (onset of transition boiling) and the Safety Limit is derived from a detailed 
statistical analysis considering all of the uncertainties in monitoring the core operating state'including uncertainty in the 
boiling transition correlation as described in' Reference 1. The uncertainties employed in deriving the Safety Limit are 
provided at the beginning of each fuel cycle.  

Because the boiling transition correlation is based on a large quantity of full scale data, there is a very high confidence that 
operation of a fuel assembly at the MCPR Safety Limit would not produce boiling transition. Thus, although it is not required 
to establish the Safety Limit, additional margin exists between the Safety Limit and the actual occurrence of loss of cladding 
integrity.  

However, if boiling transition were to occur, clad perforation would not be expected. Cladding temperatures would increase 
to approximately 11 00°F which is below the perforation temperature of the cladding material. This has been verified by tests 
in the General Electric Test Reactor (GETR• fuel similar in design to Monticello operated above the boiling transition 
for a significant period of time (30 minut without c',d perforation.  

If reactor pressure should ever excee44EE d-uri g normal power operation (the limit of applicability of the boiling 
transition correlation) it would be assu trharektIftrI cladding integrity Safety Limit has been violated.  

In addition to the MCPR Safety Limit, operation is constrained to a maximum design linear heat generation rate for any fuel 
type in the core.  

2.1 BASES 
An t-Ne:-+o-. -1-6&a-



Bases 2.1 (Continued):

._ower Transient Plant safety analyses have shown that the scrams initiated by exceeding safety system setting 'll 

thatlt -SeLimit of 2.1.A or 2.1..B will not be exceeded. Control rod scram times and safety systems s are 

checked periodicaý ure that a scram will proceed as analyzed. As a further check, the ocess computer will be 

used as a fast data-acquisitionwshen available during a scram, to verify thraem was initiated by the primary 

source signal. The computer is normally ai or this function. How , is recognized that the plant may operate 

without the computer in service, in which event the con a will not be available and the verification specified by 

2.1.C will not be required. The thermal power tr resulting whe m is accomplished other than by the expected 

scram signal (e.g., scram from neut ollowing closure of the main turbine s es) does not necessarily cause 

fuel damage. For this ion, when a scram is only accomplished by means of a backu ea of the plant design, a 

specific an is"requirtd to determine whether or not a Safety Limit has been violated. The concept oT ot-a chig a 

._SafetytGmit, providing scram signals are operable, is supported by the extensive plant safety analysis.  

. Reactor Water Level (Shutdown Condition) During periods when the reactor is shut down, consideration must also be given 

to water level requirements due to the effect of decay heat. If reactor water level should drop below the top of the active fuel 

during this time, the ability to cool the core is reduced. This reduction in core cooling capability could lead to elevated 

cladding tem peratures and clad perforation. Trhe -f cor .w • bo ,., -,i4 fi,, ient ,y , +,n ,lad molting .hould tho .. t er, 

-evol b- roeducod t'.' third,, the core height. Establishment of the safety limit at 42- iehes above the top of the fuel provides 

adequate margin. This level will be continuously monitored whenever the recirculation pumps are not 

operating.  

/0 

2.1 BASES 
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Bases 2.1 (Continued): .-.. "._ 

B. The pressure safety limit of1 332 psig as measured in the vessel steam space was derived from the design pressures of the 
reactor pressure vessel,.steam space piping, water space piping, and recirculation pump casing. The respective design 
pressures are 1250 psig, 1110 psig, 1136 psig, and 1380 psig. The pressure safety limit was chosen as the lower of the ( pressure transients permitted by the applicable design codes: ASME Boiler and Pressure Vessel Code Section llI-A for the 
pressure vessel, ASME Boiler and Pressure Vessel Code Section III-C for the recirculation pump casing, and USAS Piping Code 
Section B31.1 for the reactor coolant system piping. The ASME Code permits pressure transients up to 10% over the vessel 
design pressure (110% x 1250 = 1375 psig) and the USAS Code permits pressure transients up to 20% over the piping design 

pressure (120% x 1110 = 1332 psig for piping communicating with the vessel steam space and 120% x .1366=-1363 psig at the 
bottom of the vessel). The pressure limit is 1332 psig based on reactor coolant system steam piping. . : / 

References 

1. General Electric BWR Thermal Analysis Basis (GETAB): Data, Correlation and Design Application, NEDO 10958.  

ji

2.1 BASES
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Exceeding a Safety Limit may cause fuel damage and createja potential for radioactive releases in excess of 10 CFR 100, "Reactor Site Criteria," 
(guidelines. Therefore, it is required to insert all insertable control rods and restore compliance with the Safety Limits within 2 hours. The 2 hour 
rcompletion time ensures that the operators take prompt remedial action and also ensures that the probability of an accident occurring during tl i 

period is minimal. Other required actions are delineated in 10 CFR 50.36, 10 CFR 50.72, and 10 CFR 50.73.  

Conservatism is incorporated in the. nsier&~t ýana-ys-6 in estimating the controlling---fl-cters, such as void reactivity coefficient, control 
rod scram worth, scrameay-t•T•e•, peaking factors, and axial power shapes. These factors ar'-seledoervatively with respect 
teat eC"CýCEpabfe..erarisientrsutts--as-d-eterminred-by-t h-e-curre~nt-a'nalysis-M'O-d el?....--•.

Ž&'BAS ES N ~~->' PAC-JE ' S A.4- -91+61
Amed.men-No. ,,7OOa,-10-2--..
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Bases 2.3 (Continued): 

F1=7aiWayss of the thermal consequences of the transients, the Operating MCPR Limit (T.S.3.11.C) is conservatively assumed to 

ist prb toinitiationofthetransients. 

This choice of u conservative values of controlling parameters and initiating transients at the design power level, produces more 

pessimistic answers would result by using expected values of control parameters and analyzing at higher powerleveis.  

Deviations from as-left setting f setpoints are expected due to inherent instrument error, operator settingderror,rift of the setpoint, 

etc. Allowable deviations are assi d to the limiting safety system settings for this reason. The effect-of settings being at their 

allowable deviation extreme is minimal 'it.respect to that of the conservatisms discussed aboYe. Although the operator will set the 

setpoints within the trip settings specified, the-a tual values of the various setpoints can varyfrom the specified trip setting by the 

allowable deviation.  

A violation of this specification is assumed to occur only w a device is jPe ingly set outside of the limiting trip setting or when a 

sufficient number of devices have been affected by any means u c..hat the automatic function is incapable of preventing a safety 

limit from being exceeded while in a reactor mode in which the • efie function must be operable. Sections 3.1 and 3.2 list the 

reactor modes in which the functions listed above are re .  

A. Neutron Flux Scram The average power r e monitoring (APRM) system, wh c ,icalibrated using heat balance data taken 

during steady state conditions, readdr percent of rated thermal power (1775 MWt). 'Because fission chambers provide the 

basic input signals, the APRM em responds directly to average neutron flux. During trarls~ents, the instantaneous rate of 

heat transfer from the fu eactor thermal power) is less than the instantaneous neutron flux due to the time constant of the 

fuel. Therefore,drxi g abnormal operational transients, the thermal power of the fuel will be less than, hat indicated by the 

neutron flux t-the scram setting. Analyses demonstrate that, with a 120% scram trip setting, none of the abnormal operational 

transiettanalyzed violate the fuel Safety Limit and there is a substantial margin from fuel damage. Also, the flow biased 

n.eutron flux scram (specification 2.3.A.1) provides protection to the fuel safety limit in the unlikely event of a therma[-hydraulic 

instability.  

2.3 BASES 15 9/16/98 
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Bases 2.3 (Continued): 
mum Extended Load Line Limit Analyses (MELLLA) have been performed to allow operation at higher powers at flows ow 

87%. e flow referenced scram (and rod block line) have increased (higher slope and y-intercept) for two loop operati, nSee Core 

Operating its Report). The supporting analyses are discussed in GE NEDC-31849P report (Reference: Letter fr NSP to NRC 

dated Septembir, 63 1992).  

Increased Core Flow ( analyses have been performed to allow operating at flows above 100% for p ers equal to or less than 

100% (See Core Operating" I4Lit Report). The supporting analyses are discussed in General Electri EDC-31778P report 

(Reference: Letter from NSP toN C dated September 16, 1992).  

Evaluations discussed in NEDC-32546 , uly 1996, demonstrate the operability of MEL and ICE for rerate conditions. In 

addition, the evaluation demonstrated the a tability of MELLLA for single loop o ation.  

For operation in the startup mode while the reactor' at low pressure, the IR cram setting of 20% of rated power provides 

adequate thermal margin between the setpoint and the ety limit, 250 rated. The margin is adequate to accommodate 

anticipated maneuvers associated with power plant startup. ect. increasing pressure at zero or low void content are minor, cold 

water from sources available during startup is not much colde that already in the system, temperature coefficients are small, 

and control rod patterns are constrained to be uniform by ting p edures. Worth of individual rods is very low in a uniform rod 

pattern. Thus, of all possible sources of reactivity in unio control ro ithdrawal is the most probable cause of significant 

power rise. Because the flux distribution associa with uniform rod withdraw does not involve high local peaks, and because 

several rods must be moved to change pow a significant percentage of rated er, the rate of power rise is very slow, 

Generally, the heat flux is in near equili m with the fission rate. In an assumed unifor od withdrawal approach to the scram 

level, the rate of power rise is no than 5% of rated power per minute, and the IFIM sys would be more than adequate to 

assure a scram before the po could exceed the safety limit. The IRM scram remains active u the mode switch is placed in the 

run position and the asso ied APRM is not downscale. This switch occurs when reactor pressure is eater than 85O psig.  

The operator will s e APRM neutron flux trip setting no greater than that stated in Specification 2.3.A.1. .- ever, the actual 

setpoint can b 's much as 3% greater than that stated in Specification 2.3.A.1 for recirculation driving flows less n 50% of design 

and 2% er than that shown for recirculation driving flows greater than 50% of design due to the deviations discus on 

page 

"B. Deleted 

2.3 BASES Next Page is 18 16 9/16/98 

Amendment No. 2-9, 60, 63, 84, -1-Ona, 102
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Base 'Continued): 

C. Reactor Lo er Level Scram The reactor low water level scram is set at a point which will assure that the wa evud in 
the bases for the sa it is maintained.  

The operator will set the low water le e setting no lower than 10'6" above the t e active fuel. However, the actual 
setpoint can be as much as 6 inches lower he deviations discuss page 39.  

D. Reactor Low Low Water Level ECCS Initiation TO P e ency core cooling subsystems are designed to provide 
sufficient cooling to the core to dissipate t gy associated with t of coolant accident and to limit fuel clad 
temperature to well below the c ing temperature to assure that core geo remains intact and to limit any clad 
metal-water reaction han 1%. The design of the ECCS components to meet the e criterion was dependent on three 
previousl rameters; the maximum break size, the low water level scram setpoint, and the initiation setpoint. To 

e setpoint for initiation of the ECCS could prevent the ECCS components from 

2.3 BASES 18 4/30/98 

Amendment No. 2-9, 1 00a
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BasesA,3 (Continued): 

m ing their criterion. To raise the ECCS initiation setpoint would be in a safe direction, but it would reduce the margin 

estab ed to prevent actuation of the ECCS during normal operation or during normally expected transients.  

The operato il.l set the low low water level EICS initiation trip setting >66 <6'10 above the top of the activ uel. However, 

th e d e v i a tio n di s c us d o pa g 3 9 the actual setpolhcan be as much as 3 inches lower than the 6'6" setPotint and 36inches greater tha the 10" setpoint due to 

bthe deviations discus0 te page 39. isns 

F. Turbine Control Valve Fast ure Scram The turbine control valve fast closure scram is pro yped to anticipates the rapidnces 
thcreate could essure and neutron resulting from fast closure of the turbine control valv.due to a load rejection and 
subsequent failure of the bypass. Theistansient is less severe than the turbine stop v I e closure with bypass failure and 

therefore adequate margin exists. Specif analyses have generated specific limits which allow this scram to be bypassed below 

45% rated thermal power. In order to ensure e availability of this scram abov 45% rated thermal power, this scram is only 

bypassed below 30% thermal power as indicated byurbine first stage preure. This takes into account the possibility of 14% 

power being passed directly to the condenser through thypass valves 

F. Turbe alie Solat Vhe Cureine ioao valve clor es scp anticipates the pressure, neutron flux and heat flux increase 

that could result from rapi n nod o r io cure t rip setting of 10% of valve closure from full open, 

the resultant increase in surfatts Minite m tn MCP l reins above the Safety Limit (T.S.2.1 .A) even during the 

worst case transient that assuge tectio n aa is ri ed. Specific adeses have generated specific limits which allow this 

scram to be bypassed below 45te sramt featre Ic ocdcrso ensure the m ilability of this scram above 45% rated thermal 

power, this scram is only bypatsig po operat a ower psuredoes turbi crst, stage pressure. This takes into account the possibility of 14% po eein g passe~d directly t o the condense r t hlroug h t pass valves.  

G. Main Steam Line Isolation a Ton valve closure scr anticipates the pressure and 

flux transients whic 1 osure there is no 

H. M ain Steam : K -L w P e s r nta e a n S e mI o ai n V l e C o u e T el w p e s r s l to ft esearn lines 

a t 8 2 5 p s g w a s p ro v id e d to g i e p o e t o a g i s r a i r e c o d e r s u i a i n a d t e r s l n g a i d o l o wt h 

ves.>'e X.Advantage w as tak e o th sc a fe t r wh c oc u s w e th man s e mln is l to v l es re l s dt vde 

/.reactor shutdown so that high power operation at low reactor pressure does not occur, thus providing protection for the 

cladding integrity safety limit. Operation at steamline pressures lower than 825 psig requires 

2.3 BASES 

19 9/16/98 
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Bases 2. (Conti 

that the reactor mode switch ttartup position where protection of the ing integrity ssafeety limit is provided by 
th IM ig euro fuxsra. hu, h b in f an elo pesue soato ad soato vlv cosr 

scra asure the aviaiiyoftenurnsca eetierneo ppiaiiyoftefe lddn nert 

the~~ .IMhgnethen deviscation disuss tedo piageo ofmi39. resr sltonadioain av lsr

2.3 BASES 20 4/30/98 
Amendment No. 29, 4-7, 54, 7-0, 1 00a



2.0 SAFETY LIMITS LIMITING SAFETY SYSTEM SETTINGS

REACTOR COOLANT SYSTEM

Applies to

Objective:

To establish a limit below )ich the integrity of the reactor 
coolant system is not thr ate ed due to an overpressure 
condition.  

Specification: 

The rea or vessel pressure shall not excee 1335 psig at 
any ti e when irradiated fuel is present in the 'actor vessel.

21 4/8/86 

Amendment No. 43

2. REACTOR COOLANT SYSTEM 

A icabilit 

Applie to trip settings of the instruments and dev, es which 
are provi ed to prevent the reactor system saf ty limits from 
being exceb ed.  

Objective: 

ed, 

To define the level of t process v iables at which 
automatic protective acti is initia ed to prevent the safety 
limits from being exceeded.  

Specification: 

A. Reactor Coolant gh Pressure S am shall be < 1075 
psig.  

B. The self-act ation function of at least sev q Reactor 
Coolant Sstem safety relief valves shall be"bperable.  
Valves hall be set as follows: 

8 
v/.p 8lves at _< 1120 psig

I

2.2/2.4



Bases 

The reac olant system integrity is an important barrier in the prevention of uncontrolled release of fission products. it i5s/ 
essential that t tegrity of this system be protected by establishing a pressure limit to be observed for all operating con'ditions and 
whenever there is irra ed fuel in the reactor vessel.  
The pressure safety limit of 13 sig as measured in the vessel steam space is equivalent to 1375.psf- at the lowest elevation of 
the reactor coolant system. The 1375--pig value was derived from the design pressures of the'reactor pressure vessel, coolant 
piping, and recirculation pump casing. The--e<ective design pressures are 1250 psig.at5'750F, 1148 psig at 5620 F, and 1380 psig * 
at 5750F. The pressure safety limit was chosen as-thbe lower of the pressure t nsints permitted by the applicable design codes:.  
ASME Boiler and Pressure Vessel Code Section III-Afor..tke pressurevess -1, ASME Boiler and Pressure Vessel Code Section 1Il-C 
for the recirculation pump casing, and the USAS Piping Code.e~ction B31.1 for the reactor coolant system piping. The ASME Code 
permits pressure transients up to 10 percent over the ve§s.el-d sih-pressure (110% x 1250 = 1375 psig) and the USAS Code 
permits pressure transients up to 20 percent overbe-pfping design pressure (120% x 1148 = 1378 psig).  The design basis for the reactor pressure vesset makes evident the substantial-margin of protection against failure at the safety 
pressure limit of 1375 psig. The ve as been designed for a general'membranii'stress no greater than 28,700 psi at an internal 
pressure of 1250 psig and tenrpergure of 5750F;. this is more than a factor of 1.5 below the~yjeld strength of 42,300 psi at this 
temperature. At the pr e.ss limit of 1375 psig, the general membrarhe stress increases to 29,40Q psi, still safely below the yield 
strength.  
The react olant system piping provides a comparable margin of protection at the established pressure safety limit.  

2.2 BASES 22 12/24/98 
Amendment No. 104



Bases 2.2 (Coti 

The normal operating pressure of the re or-G o tosnystem is approximately 1010 psig. Eyluations'hlav'e determined that the most 
severe pressure transient is bounded by the closure of a -lMS4Vs4Q]lpwed pyaeactWoram on high neutron flux (failure of the 
direct scram associated with MSIV position is assumed). -The. AR-dt es-the-anatysis of this event. The analysis results 
demonstrate the safety/relief valve capacity is c pabme aintaining pressure below the A1SME-CodeJimit!of 110% of vessel design 
pressure (110% x 1250 psig =.jg75PsIhe safety limit ensures that the acceptance limit of 1375 psig is m"" et-during_the design 
basis event atet sel15oation with the highest pressure.

2.2 BASES 23 9/16/98 
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Bases 2.4: 

The •ettings on the reactor high pressure scram, reactor coolant system safety/relief valves, turbine control valve fast closure scr 

and turbfi top valve closure scram have been established to assure never reaching the reactor coolant system pressure s y 

limit as well a suring the system pressure does not exceed the range of the fuel cladding integrity safety limit. The A neutron 

flux scram and the bine bypass system also provide protection for these safety limits. In addition to preventing py er operation 

above 1075 psig, the p sure scram backs up the APRM neutron flux scram for steam line isolation type tran tI s.  

The reactor coolant system sa relief valves assure that the reactor coolant system pressure safet "iit is never reached. In 

compliance with Section III of the A1E Boiler and Pressure Vessel Code, 1965 Edition, the saf relief valves must be set to open 

at a pressure no higher than 105 perc f design pressure, with at least one safety/relief v set to open at a pressure no greater 

than design pressure, and they must limit th actor pressure to no more than 110 per of design pressure. The safety/relief 

valves are sized according to the Code for a con i *n of MSIV closure while oper g at 1775 MWt, followed by no MSIV closure 

scram but scram from an indirect (high flux) means. i the safety/relief val set as specified herein, the maximum vessel 

pressure remains below the 1375 psig ASME Code limit. I five of theI ht valves are assumed to be operable in this analysis 

and the valves are assumed to open at 3% above their setpoi f psig with a 0.4 second delay. The upper limit on safety/relief 

valve setpoint is established by the design pressure of the HP n 01 systems. The design capability of the HPCI and ROIC 
systems has been conservatively demonstrated to be acc able at pre res 3%/c greater than the safety/relief valve setpoint of 
1109 psig. HPCI and ROIC pressures required for sy m operation ar limi by the Low-Low Set SRV System to well below these 
values.  

The operator will set the reactor coolant pressure scram trip setting at 1075. psig or er. However, the actual setpoint can be 

as much as 10 psi above the 1075 1indicated set point due to the deviations discussed i e basis of Specification 3.1. In a like 
manner, the operator will set th actor coolant system safety/relief valve initiation trip setting at 20 psig (1109 psig + 1%) or 

lower. However, the as-fo set point can be as much as 22.3 psi above the 1120 psig indicated se mnt due to th~e deviations 
discussed in the basis Specification 3.6.  

A violation of t specification is assumed to occur only when a device is knowingly set outside of the limiting tri tting, or when a 
sufficient mber of devices have been affected by any means.  

2.4 BASES 24 9/16/98 
Amendment No. 30, 43,4-00a, 102



function is incapable a safety limit from being exceeded while in a reactor 
i this specification are required in all modes exceptp shutdown.

the

2.4 BASES 25 4/30/98 

Amendment No. 0, 100a
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TABLE 3.1.1 

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENT REQUIREMENTS
Total No. of Min. No. of Operable 

Modes in which function must Instrument or Operating Instrument 

Limiting be Operable or Operating** Channels per Channels Per Required 

Trip Function Trip Settings Refuel (3)1 Startup I Run Trip System Trip System (1) Condition*

1. Mode Switch in 
Shutdown
Manual Scram 

Neutron Flux IRM 
(See Note 2) 
a. High-High 
b. Inoperative

4. Flow Referenced 
Neutron Flux APRM ( 
(See Note 5) 
a. High-High 
b. Inoperative 

c. High Flow Clamp 

5. High Reactor Pressure 
(See Note 9)

!< 120/125 
of full scale

X 
X 

X

<[O0.66(W-54+65.6] 

0 % Rated Thermal Power 
for single loop operation 

Where: 

W =percent of 
recirculation drive 
flow to produce a 
core flow of 
p57.6x10 I bm/hr 

_120% 

1075 psig X

X 

X 
X 

x(f)

X 
X 

X 

x(f)
.1. __________ 1���

1 
1 

4 

3 

2

3.1/4.1

1 

3 

2 

2

A 
A 

A 

Aor B 

A

28 01" IL 'dU 1t1, .UiI9,"T •

2.  

3.

VLId. 1-rr u,", "al,• EI-F, -107,
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16.

7.

High Drywell Pressure 
(See Note 4) 

Reactor Low 
Water Level

8. Scram Discharge 
Volume High Level 
a. East

NOTES:

1. There shall be two operable or tripped trip systems for each function. A channel may be placed in an inoperable status for up to 6 
hours for required surveillance without placing the trip system in the tripped condition provided that at least one other operable 
channel in the same trip system is monitoring that parameter.  

2. For an IRM channel to be considered operable, its detector shall be fully inserted.  

3. In the refueling mode with the reactor subcritical and reactor water temperature less than 212 0F, only the following trip functions 
need to be operable: (a) Mode Switch in Shutdown, (b) Manual Scram, (c) High Flux IRM, (d) Scram Discharge Volume High Level.  

4. Not required to be operable when primary containment integrity is not required.  

5. To be considered operable, an APRM must have at least 2 LPRM inputs per level and at least a total of 14 LPRM inputs, except that 
channels 1, 2, 5, and 6 may lose all LPRM inputs from the companion APRM Cabinet plus one additional LPRM input and still be 
considered operable. - .E - .. ,-- 

3.1/4 .1 29)A A 9-

TABLE 3.1.1 - CONTINUED 

Total No. of Min. No. Operable 
Modes in which function must Instrument or Operating Instrument 

Li itio, g pbe 0erable or Operating** Channels per _Channels Per Required 
Trip Funition p Se R RHfuei-()St pLrsu e, " ripR~y~fn Trip Systepj1T> -Gonidtiuns*• -k=st

X 

X 

X(a) 
X(a).  
X(b) 

X(b)

X(e, f) 

X(f) 

X(f 
X(f 

X(b,f) 

X(b)

X(e, f)

X(f) 

X(f 
X() 
X(f) 
xo 
X 

X(d, f) 

X(d)

2 

2 

2 
2 

2 

8 

2 

4

2 

2 

2 
2 

2 

8 

2.  

4

A 

A 

A 
A 

AorC 

AorC 

D 

D

<_ 2 psig 

-> 7 in-fafia4, 

-•56 gal. (8) 
_<56 gal. (8) 

_Žt22 in. Hg 

Closure 

(See Note 7) 
•< 10% Valve 
Closure

b. West 
9. Turbine Condenser 

L Lo.Vacuumj, / 
10.-"-airrS'teamline 

Isolation Valve Closure 
11. Turbine Control Valve 

Fast Closure 

12. Turbine Stop 
Valve Closure

I,



1. Mode Switch in Shutdown 

A reactor mode switch is provided which actuates or bypasses the various scram functions appropriate to the particular plant operatin 
status. Reference Section 7.6.1 of the USAR.  

2. Manual Scram 

The manual scram function is active in all modes, thus providing for a manual means of rapidly inserting control rods during all 
modes of reactor operation.  

3. Neutrom Flux IRM Scram 

For operation in the startup mode while the reactor is at low pressure, the IHM scram setting o1 2U /o O0 ratea power proviaes 
adequate thermal margin between the setpoint and the safety limit, 25% of rated. The margin is adequate to accommodate 
anticipated maneuvers associated with power plant startup. Effects of increasing pressure at zero or low void content are minor, cold 
water from sources available during startup is not much colder than that already in the system, temperature coefficients are small, 
and control rod patterns are constrained to be uniform by operating procedures. Worth of individual rods is very low in a uniform rod 
pattern. Thus, of all possible sources of reactivity input, uniform control rod withdrawal is the most probable, cause of significant 
power rise. Because the flux distribution associated with uniform rod withdrawals does not involve high local peaks, and because 
several rods must be moved to change power by a significant percentage of rated power, the rate of power rise is very slow.  
Generally, the heat flux is in near equilibrium with the fission rate. In an assumed uniform rod withdrawal approach to the scram 
level, the rate of power rise is no more than 5% of rated power per minute, and the IRM system would be more than adequate to 
assure a scram before the power could exceed the safety limit. The IRM scram remains active until the mode switch is placed in the/ 
run position and the associated APRM is not downscale, This switch occurs when reactor pressure is greater than 850 psig.  

The IRMs are calibrated by the heat balance method such that 120/125 of full scale on the highest IRM range is below 20% of rated 
neutron flux •(eo-Spcefizntiz, 2.3.A.,-. The requirement that the IRM detectors be inserted in the core assures that the heat .  
balance calibration is not invalidated by the withdrawal of the detector.  

____----___-_________

3.1l BASES 36



B( 

4. Flow Referenced Neutron Flux APRM Scram 

Neutron Flux Scram The average power range monitoring (APRM) system, which is calibrated using heat balance data taken 
during steady state conditions, reads in percent of rated thermal power (1775 MWt). Because fission chambers provide the 
basic input signals, the APRM system responds directly to average neutron flux. During transients, the instantaneous rate of 
heat transfer from the fuel (reactor thermal power) is less than the instantaneous neutron flux due to the time constant of the 
fuel. Therefore, during abnormal operational transients, the thermal power of the fuel will be less than that indicated by the 
neutron flux at the scram setting. Analyses demonstrate that, with a 120% scram trip setting, none of the abnormal operational 
transients analyzed violate the fuel Safety Limit and there is a substantial margin from fuel damage. Also, the flow biased 
neutron flux scram ( ; ......... 1) provides protection to the fuel safety limit in the unlikely event of a thermal-hydraulic 
instability.  

Maximum Extended Load Line Limit Analyses (MELLLA) have been performed to allow operation at higher powers at flows below 

87%. The flow referenced scram (and rod block line) have increased (higher slope and y-intercept) for two loop operation (See Core 

Operating Limits Report). The supporting analyses are discussed in GE NEDC-31849P report (Reference: Letter from NSP to NRC 

dated September 16, 1992).  

... u .... ..... 4 . +. ¶,-It- lt- ,rrtnf flnwfow •hnbve 100% for nowers eaual to or less than c
Increased Core Flow tIlI-) analysb HadvU u J Iu,,Iu LU Pr.,V 1 I.'c... U "............ . .*..  

100% (See Core Operating Limit Report). The supporting analyses are discussed in General Electric NEDC-31778P report 

(Reference: Letter from NSP to NRC dated September 16, 1992).
/

I-valuailons discussed in NEDC-32546P, July 1996, demonstrate the operability of MELLLA and ICF for rerate conditions. In 

addition, the evaluation demonstrated the acceptability of MELLLA for single loop operation.

3.1 BASES
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ases 3.1 (Con inued): 
k-z ,0CJk 

5. High Reactor Pressure Scram 

The settings on the reactor high pressure scram, reactor coolant system safety/relief valves, turbine control valve fast closure scr m, 
and turbine stop valve closure scram have been established to assure never reaching the reactor coolant system pressure safety.  
limit as well as assuring the system pressure does not exceed the range of the fuel cladding integrity safety limit. The APRM neutro 
flux scram and the turbine bypass system also provide protection for these safety limits. In addition to preventing power operation 
above 1075 psig, the pressure scram backs up the APRM neutron flux scram for steam line isolation type transients.  

6. High Drywell Pressure Scram 

Instrumentation (pressure switches) in the drywell are provided to detect a loss of coolant accident and initiate the emergency core 
cooling equipment. This instrumentation is a backup to the water level instrumentation which is discussed in Specification 3.2.  

7. Reactor Low Water Level Scram 7 

The low reactor war vel trurentat°ion ij set to trip when reactor water level is-y" on the instrument. This corresponds to a 
lower water level a' eth e41-ef~ettve-fe~t 100% power due to the pressure drop across the dryer/separator. This has been 
accounted for in the affected .ayir.i•s, -- 

•. 7 w4 ,> i s • A l l 7 &. -4 A sc . ,,A .5 "p e s., c -a.1.t=' , -/ " , c . -• , - t, , . - , 

8. Scram Discharge Volume Scram 4,77, ,.--0", -.  

The control rod drive scram system is designed so that all of the water which is discharged from he reactor by me scram c " 

accommodated in the discharge piping. Part of this piping consists of two instrument volumes which accommodate in excess of 56 

gallons of water each and is the low point in the piping. During normal operation the discharge volumes are empty; however, should6 

they fill with water, the water discharge to the piping from the reactor could not be accommodated which would result in slow scram 

times or partial or no control rod insertion. .To preclude this occurrence, level switches have been provided in the instrument volumes 

which alarm and scram the reactor when the volume of water in either of the discharge volume receiver tanks reaches 56 gallons. At 
this point there is sufficient volume in the piping to accommodate the scram without impairment of the scram times or amount of 

insertion of the control rods. This function shuts the reactor down while sufficient volume remains to accommodate the discharged 

3. 1 water and precludes the situation in which a scram would be required but not be able to perform its function adequately.  

3B - . ....38
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. Main Steamline Isolation Valve Closure 

The main steamline isolation valve closure scram is set to scram when the isolation valves are _< 10% closed from full open. This 
scram anticipates the pressure and flux transient, which would occur when the valves close. By scramming at this setting the 
resultant transient is insignificant. Refefenee-Seetie4.5 -_ 3--FSAF and-supplementaHnfor,,,i,•,, itted February 13, 1978.  

11. Turbine Control Valve Fast Closure 
The turbine control valve fast closure scram is provided to anticipate the rapid 

increase in pressure and neutron flux resulting from fast closure of the turbine control valves due to a load rejection and 
subsequent failure of the bypass. This transient is less severe than the turbine stop valve closure with bypass failure and 
therefore adequate margin exists. Specific analyses have generated specific limits which allow this scram to be bypassed below 
45% rated thermal power. In order to ensure the availability of this scram above 45% rated thermal power, this scram is only bypassed below 30% thermal power as indicated by turbine first stage pressure. This takes into account the possibility of 14% 

.power being passed directly to the condenser through the bypass valves.  

12. Turbine Stop Valve Closure 

The turbine stop valve closure scram trip anticipates the pressure, neutron flux and heat flux increase 
that could result from rapid closure of the turbine stop valves. With a scram trip setting of 10% of valve closure from full open, 
the resultant increase in surface heat flux is limited such that MCPR remains above the Safety Limit (T.S.2.1 .A) even during the 
worst case transient that assumes the turbine bypass is closed. Specific analyses have generated specific limits which allow this 
scram to be bypassed below 45% rated thermal power. In order to ensure the availability of this scram above 45% rated thermal 
power, this scram is only bypassed below 30% thermal power as indicated by turbine first stage pressure. This takes into 1) 
account the possibility of 14% power beinqc p a.sedd.ir.Qecl Vto the condenser through the bypass valves. j1 _,_ 

Although-thex or e tt th•"set-points-withfn'the-trip ssitgs spec". ed-on'Table- :1-_1the actt l.values of the various set points can differ appreciably from the value the operatoris attempting to set. For power rerate, GE setpoint methodology provided in NEDC 
31336, "General Electric Setpoint Methodology," is used in establishing setpoints. The deviations could be caused by inherent 
instrument error, operator setting error, drift of the set point, etc. Therefore, such deviations have been accounted for in the various 
transient analyses and the actual trip settings may vary by the following amounts: 

3.1 BASES 39 9/-198
Afl fem ~ -- ,1,.6 8, 12

Bases 3.1 (Continued) 

9. Turbine Condenser Low Vacuum•

Loss of condenser vacuum occurs when the condenser can no longer handle the heat input. Loss of condenser vacuum initiates a closure OT tne turbine stop valves and turbine bypass valves which eliminates the heat input to the 
"condenser. Closure of the turbine stop and bypass valves causes a pressure transient, neutron flux rise, and an increase in surface( 
heat flux. To-prevet-the4lad-safety4imit-fr-m-beingexceeded if thi occ'.urs, a reacto-r uste-vve-els ..  T-E)-ur-bintoe-tezvalve-elour&4GfeamnuR tien-alGRe4-adeq uate4e-pevent-the-eta-afeyif~eibig-xeddfýh-eent o•••=f 
a-turbine-tripnr-ansiendt-w itheut- ypass .- Refe "eaee_ 70 A M , .-- 4 A 6 . , .2.2 a .supple m ental i ee ... . - e • + 
.4 9:,-. The condenser low vacuum scram is a back-up to the stop valve closure scram and causes a scram before the stop valves 
are closed and thus the resulting transient is less severe. Scram occurs at 22" Hg vacuum, stop valve closure occurs at 20" Hg 
vacuum, and bypass closure at 7" Hg vacuum.



Bases 3. Coninued: 

I*Trip Function Deviation Trip Function Deviation 
3. High Flux IRM +2/125 of scale *7. Reactor Low Water -6 inches 

Level 
5. High Reactor Pressure +10 psi 8. Scram Discharge Volume +1 gallon 

High Level 
6.. High Drywell Pressure +1 psi 9. Turbine Condenser Low -1/2 in. Hg 

Vacuum This indication is reactor coolant temperature sensitive. The calibration is thus made for rated conditions. The 
level error at low pressures and temperatures is bounded by the safety analysis which reflects the 
weight-of-coolant above the lower tap, and not the indicated level.  

A violation of this specification is assumed to occur only when a device is knowingly set outside of the limiting trip setting, or a sufficient number of devices have been affected by any means such that the automatic function is incapable of operating within the allowable deviation while in a reactor mode in which the specified function must be operable, or the actions specified in 3.1 .B are not 
initiated as specified.  
If an unsafe failure is detected during surveillance testing, it is desirable to determine as soon as possible if other failures of a simil~r type have occurred and whether the particular function involved is still operable or capable of meeting the single failure criterion. o meet toe requirements of Table 3.1.1, it is necessary that all instrument channels in one trip system be operable -o-permit tes in g Q,-t ipsYste-T. Ilus,-wnen Taliures-are -detecf-d- -the fi••-rst trip system teywouldihave t ....  repaired before testing of the oeityofcas, repairs-or replacement can be accomplished quickly. If repair or replacement cannot be completed in a reasonable time, opeii- "coul'.continu--with one trippe.d trip system 
until the surveillance testing deadline.  
The ability to bypass one instrument channel when necessary to complete surveillance testing will preclude continued operation with scram functions which may be either unable to meet the single failure criterion or completely inoperable. It also eliminates the need for an unnecessary shutdown if the remaining channels are found to be operable. The conditions under which the bypass is permitted require an immediate determination that the particular function is operable. However, during the time a bypass is applied, the function will not meet the single failure criterion; therefore, it is prudent to limit the time the bypass is in effect by requiring that surveillance testing proceed on a continuous basis and that the bypass be removed as soon as testing is completed. _-j 
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Table 3.2.1 
Instrumentation That Initiates Primary Containment Isolation Functions 

Min. No. of Operable 
or Operating Instru

Total No. of Instrument ment Channels Required 
Function Trip SettingChannels Per Trip System Per Trip System (1, 2) Conditions* 

1 . Main Steam and Recirc 
Sample Line (Group 1) S " 

a. Low Low Reactor Water Level L ý6" G -.G6' 13- 2 2 A 

b. High Flow In Main Steam Line / 140% r ted 8 8 A 

c. High temp. in Main Steam Line 85200°F 2.of 4 in each A 
Tunnel of 2 sets 

d. Low Pressure in Main Steam >_825 psig 2 2 B 
Line (3) 

2. RHR System, Head Cooling, 

Drywell, Sump, TIP (Group 2) 

a. Low Reactor Watertlevel ;Ž7"4appulus) 2 2 C

3.2/4.2
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Table 3.2.1 (Continued) 

Min. No. of Operable 
or Operating Instru

Total No. of Instrument ment Channels Required Function Trip Settings Channels Per Trip System Per Trip System (1, 2) Conditions* 
b. High Drywell Pressure (5) <2 vse"-ig 2
Reactor Cleanup System (Group 3)
a. High Drywell Pressure 

b. Low Low Reactor Water Lev * 

c. High RWCU Room Temperatu e 
Allowable Value 

d. High RWCU System Flow 
Allowable Value 

4. HPCI Steam Lines (Group 4) 
a. HPCI High Steam Flow*** 

b. HPCI Steam Line Area High 
Temp.  

c. Low Pressure in HPCI Steam 
Supply Line

-<2 psig > 
ý!_ a' a,", !i6' 10" 

< 188 0 F 

A5 G- m with 
•27 second time delay.  

-< 300,000 lb/hr 
with -<7 second 
time delay 

<2000F 

_> 85 psig

2 

2 

2 

2 

2(4) 

16(4) 

4(6)

2 

2 

2 

2 

2 

16' 

4(6)

D 

E 

E 

E 

E 

F 

F 

F

I
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Table 3.2.2 
Instrumentation That Initiates Emergency Core Cooling Systems

Function

A.

1. Pump Start

a. Low Low Reactol 
Water Level and

b. i. Reactor Low 
Pressure 
Permissive or

ii. Reactor Low 
Pressure 
Permissive, 
Bypass Timer 

c. High Drywell 
Pressure (1) 

2. Low Reactor Pressure 
(Valve Permissive) 

3. Loss of Auxiliary Power

20 ±_ 1 min 

:< 2 psig 

>450 psig

2 

2

2

2 

2 

2

Minimum No. of Oper 
Total No. of Instru- able or Operating 
ment Channels Per Instrument Channels Required 
Trip System Per Trip System (3) (6) Conditions *

4(4) 

2(4) 

4(4) 

2(4) 

2(2)

4 

2

4 

2 

2

A.  

A.  

B.  

A.  

A.  

A.

3.2/4.2 52 422-8198.0
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Table 3.2.2 
Instrumentation That Initiates Emergency Core Cooling Systems

Minimum No. of Minimum No. of Oper 
Operable or Total No. of Instru- able or Operating 
Operating Trip ment Channels Per Instrument Channels Required 

Function Trip rip System Per Trip System (3) (6) Conditions * 

B. HPCI System 
1. High Drywell Pressur _•2 psig 1 4 4 A.  

(1) 'k -4O" 
2. Low-Low Reactor Wate n 6 o" n lu' 1 4 4 A.  

Level 
C. Automatic Depressurizatio- 1 

1 . Low-Low Reactor W ter 61 Ulf_- 6C1-1E" 2 2 2 B.  
Level and 

2. Auto Blowdown Timer ( <-,O_1s-codss 2 1 1 B.  
and 

3. Low Pressure Core _60 psig 2 12(4) 12(4) B.  
Cooling Pumps -<150 psig 
Discharge Pressure 
Interlock

I



Table 3.2.2 - (Continued) 
Instrumentation That Initiates Emergency Core Cooling Systems

Function

D. Diesel Generator

1. Degraded or Loss of 
Voltage Essential Buý 
(5) 

2. Low Low Reactor We 
Level 

3. High Drywell Press

Minimum No. of Min. No. of Oper 
Operable or Total No. of Instru- able or Operating 
Operating Trip ment Channels Per Instrument Channels Required 
Systems (3) (6) Trip System Per Trip System (3) (6) Conditions * 

2 4(4) 4 C.  

2 4(4) 4 C.

NOTES: 

1. High drywell pressure may be bypassed when necessary only by closing the manual containment isolation valves during purging for 
containment inerting or de-inerting. Verification of the bypass condition shall be noted in the control room log. Also need not be 
operable when primary containment integrity is not required.

2. One instrument channel is a circuit breaker contact and the other is an undervoltage relay.

3.2/4.2 54 .4 
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Notes: 

(1) There shall be two operable or tripped trip systems for each function with two instrument channels per trip system and there shall be 
one operable or tripped trip system for each function with one instrument channel per trip system.  

(2) Upon discovery that minimum requirements for the number of operable or operating trip systems or instrument channels are not 
satisfied action shall be initiated to: 

(a) Satisfy the requirements by placing appropriate channels or systems in the tripped condition, or 

(b) Place the plant under the specified required conditions using normal operating procedures.  

(3) Need not be operable when primary containment integrity is not required.  

(4) One of the two monitors may be bypassed for maintenance and/or testing.  
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Table 3.2.4 
Instrumentation That Initiates Reactor Building Ventilation Isolation 

And Standby Gas Treatment System Initiation

Min. No. of Operable 
Total No. of Instru- or Operating Instrument 
ment Channels Per Channels Per Trip Required 

Function Trip Settings Trip System System Conditions * 

1. Low Low Reactor Water _'-,", G'-10" 2 2 (Notes 1, 3, 5, 6) A. or B.  

2. High Drywell Pressure <2 sig2 2 (Notes 1,3, 5, 6) A. or B.  

3. Reactor Building Plenum _• 100 mR/hr 1 1 (Notes 1, 2, 4) A. or B.  
Radiation Monitors 

4. Refueling Floor Radiation •< 100 mR/hr 1 1 (Notes 1, 2, 4) A. or B.  
Monitors



NOTE:

1. When one of the two trip systems is made or found to be inoperable, restore the inoperable trip system to operable status within 14 
days or place the plant in the specified required condition within the next eight hours. When both trip systems are inoperable, place 
the plant in the specified required condition within eight hours unless at least one trip system is sooner made operable.  

Required conditions when minimum conditions for operation are not satisfied: 

A. Reactor in Startup, Refuel, or Shutdown Mode.  

3.2/4.2 60 .41 1-8,9

Amni""ent No. 45, U/3

Table 3.2.5 
Instrumentation That Initiates a Recirculation Pump Trip 

and Alternate Rod Injection, 

Minimum No. of 
Operable or 

Minimum No. of Total No. of Instru- Operating Instru
Operable or Operating ment Channels ment Channels Required 

Function ting Trip Systems (1) per Trip System Per Trip System (1) Conditions 

1. High Reactor Dome 1150 psig 2 2 2 A 
Pressure 

2. Low-Low Reactor -'-" bU I 2 2 2 A 
Water Level top a theacti've

P ue,



Table 3.2,8 
_ _ _,---_ _Other Instrumentation 

i--,inimum No. of Minimum No. of 
O' rable or Oper- Total No. of Instru- Operable or Operating 
ati ment Channels Per Instrument Channels Required 

Trip System Per Trip System (1) (2) Conditions* A . R C IC initiation • • _, .4 .. \

1. Low-Low Reactor vel 

B. HPCI/RCIC Turbine 
Shutdown 

. .,w High Reactor Level

C. HPCI/RCIC Turbine Suctiln 
Transfer 

?rK Condensate Storage 
Tank Low Level 
Allowable Values

--'-e'-e•e---s-'lO abc;'e tap of

aeue4teIl 

t 4WQJf'

.J(~~ IIF~' ___________ I I__

>2' 3' above tank 
bottom (Two Tank 
Operation) 
_> 6' 9" above tank 

bottom (One Tank 
Operation)

2 Y A -I-) I J I_____

1 

1

4 

2

4 B 

A

1 2 

2

2 

2

C 

C

1. Upon discovery that minimum requirements for the number of operable or operating trip systems or instrument channels are not 
satisfied, action shall be initiated as follows: 
a. With one required instrument channel inoperable per trip function, place the inoperable channel or trip system in the tripped 

condition within 12 hours, or 
b. With more than one instrument channel per trip system inoperable, immediately satisfy the requirements by placing the 

appropriate channels or systems in the tripped condition, or 
c. Place the plant under the specified required condition using normal operating procedures.  

2. A channel may be placed in an inoperable status for up to 6 hours for required surveillance without placing the trip system in the 
tripped condition provided that at least one other operable channel in the same trip system is monitoring that parameter.  
Required conditions when minimum conditions for operation are not satisfied: 
A. Comply with Specification 3.5.A.  
B. Comply with Specification 3.5.D..  
C. Align HPCI and RCIC suction to the suppression pool.

I'
\ I{ ITF,

I
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Bases 3.2:

In addition to reactor protection instrumentation which initiates a reactor scram, protective instrumentation has been provided which initiates action to mitigate the consequences of accidents which are beyond the operators ability to control, or terminate a single operator error before it results in serious consequences. This set of specifications provides the limiting conditions of operation for the primary system isolation function, initiation of the emergency core cooling system, and other safety related functions. The objectives of the Specifications are (i) to assure the effectiveness of the protective instrumentation when required, and (ii) to prescribe the trip settings required to assure adequate performance. This set of Specifications also provides the limiting conditions 
of operation for the control rod block system.  
Isolation valves are installed in those lines that penetrate the primary containment and must be isolated during a loss of coolant accident so that the radiation dose limits are not exceeded during an accident condition. 'Actuation of these valves is initiated by protective instrumentation shown in Table 3.2.1 which senses the conditions for which isolation is required. Such instrumentation must be available whenever primary containment integrity is required. The objective is to isolate the primary containment so that the guidelines of 10 CFR 100 are not exceeded during an accident.  
The instrumentation which initiates primary system isolation is connected in a dual bus arrangement. Thus, the discussion given in the bases for Specification 3.1 is applicable here.  
The low reactor water level instrumentation is set to trip when reactor water level is.Y"-on the instrument. This corresponds to a lower water level ake-,the top cf Astivc fuel at 100% power due to the pressure drop across the dryer/separator. This has been accounted for in the ected transient analysis. This trip initiates closure of Group 2 primary containment isolation valves.  Reference Section 7.7.2.2 FSAR. The trip setting provides assurance that the valves will be closed before perforation of the clad occurs even for th maximum break in that line and therefore the setting is adequate. > 
The low low rea or water level instrumentation is set to trip when reactor water level is.6''" .b.v tho t"p of te-aof This trip initiates clo re of the Group 1 and Group 3 Primary conaismlee i , , Reference Section 7.7.2.2 FSAR, and also activates the E C systems and starts the eme ency dies e te..  

3.2 BASES 
64 03/07/01 

Amendment No. 6 5 -8-1- 1--- 1-0a 117



3.0 LIMITING CONDITIONS FOR OPERATION 4.0 SURVEILLANCE REQUIREMENTS 

F. Recirculation System

I

3.5/4.5 108 9/17/96 
Amendment No. -7-7, 79, 93, 97

3. The reactor may be started and operated, or 
operation may continue with only one recirculation 
loop in operation provided that: 

a. The following changes to setpoints and safety 
limit settings will be made within 24 hours after 
initiating operation with only one recirculation 
loop in operation.  

1. The Operating Limit MCPR (MCPR) will be 
changed per Specification 3.11.C.  

2. The Maximum Average Planar Linear Heat 
Generation Rate (MAPLHGR) will b 
changed per SpLifatiron-3%14-A.  

3. The APR-Ndutron Flux Scram and APRM 
RoB o~k setpoints will be changed as 

1.�3/e (d in.3peclf n 2.3.A and T-ale- -T'c 
32.3.  

b. TechnieaI-SpecifiQý.tnd•3-5,.2ý 

met.  

4. With no reactor coolant system recirculation loops in 
operation: 

a. Comply with Technical Specifications 3.5.F.1 
and 3.5.F.2 by inserting control rods and then 
comply with specifications 3.6.A.2 and 3.5.F.3 
for operation with only one recirculation loop in 
operation, 

OR 

b. The reactor shall be placed in hot shutdown 
within 12 hours.

I



3.0 LIMITING CONDITIONS FOR OPERATION 4.0 SURVEILLANCE REQUIREMENTS

E. Safety/Relief Valves

1. During power operating conditions and whenever 
reactor coolant pressure is greater than 110 psig 
and temperature is greater than 3450F the safety 
valve function (self actuation) of seven safety/relief 
valves shall be operable (note: Low-Low Set and 
ADS requirements are located in Specification 
3.2.H. andA5.A, respectivel 

Valves shall be set as follows: 

8 valves at < 1120 psig 

2. If Specification 3.6.E.1 is not met, initiate an orderly 
shutdown and have reactor coolant pressure and 
temperature reduced to 110 psig or less and.3450F 
or less within 24 hours.

E. Safety/Relief Valves

1. a. Safety/relief valves shall be tested or replaced 
each refueling outage pursuant to Specification 
4 .15 .13 . T h e ........ . . . '.. .. . .... . . .... ..... ....it 

b. At least two of the safety/relief valves shall be 
disassembled and inspected each refueling 
outage.  

c. The integrity of the safety/relief valve bellows 
shall be continuously monitored.  

d. The operability of the bellows monitoring system 
shall be demonstrated at least once every three 
months.  

2. Low-Low Set Logic surveillance shall be performed 
in accordance with Table 4.2.1.

127 -iy- /9&
Amodmet N. 3, 62, 76, 92,93
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Bases 3.6/4.6 (Continued):

D. Coolant Leakage 

The allowable leakage rates of coolant from the reactor coolant system have been based on the predicted and experimentally 
observed behavior of cracks in pipes. The normally expected background leakage due to equipment design and the detection 
capability of the instrumentation for determining leakage was also considered. The evidence obtained from experiments suggests 
that for leakage somewhat greater than that specified for unidentified leakage, the probability is small that the imperfection or crack 
associated with such leakage would grow rapidly. However, in all cases, if the leakage rates exceed the values specified or the 
leakage is located and known to be Pressure Boundary Leakage and they cannot be reduced within the allowed times, the reactor 
will be shutdown to allow further investigation and corrective action.  

Two leakage collection sumps are provided inside primary containment. Identified leakage is piped from the recirculation pump 
seals, valve stem leak-offs, reactor vessel flange leak-off, bulkhead and bellows drains, and vent cooler drains to the drywell 
equipment drain sump. All other leakage is collected in the drywell floor drain sump. Both sumps are equipped with level and flow 
transmitters connected to recorders in the control room. An annunciator and computer alarm are provided in the control room to alert 
operators when allowable leak rates are approached. Drywell airborne particulate radioactivity is continuously monitored as well as 
drywell atmospheric temperature and pressure. Systems connected to the reactor coolant systems boundary are also monitored for 
leakage by the Process Liquid Radiation Monitoring System.  

The sensitivity of the sump leakage detection systems for detection of leak rate changes is better than one gpm in a one hour period.  
Other leakage detection methods provide warning of abnormal leakage and are not directly calibrated to provide leak rate p 
measurements.  1E11' .' 1.1 .. .'l. I 1111 .... ... ......ý 

E. -a-fetv/ Celief Valves 
he reactor coolant system safety/relief valves assure that the reactor coolant system pressure safety limit is never reached. In 

compliance with Section III of the ASME Boiler and Pressure Vessel Code, 1965 Edition, the safety/relief valves must be set to open 
at a pressure no higher than 105 percent of design pressure, with at least one safety/relief valve set to open at a pressure no greater 
than design pressure, and they must limit the reactor pressure to no more than 110 percent of design pressure. The safety/relief 
valves are sized according to the Code for a condition of MSIV closure while operating at 1775 MWt, followed by no MSIV closure 
scram but scram from an indirect (high flux) means. With the safety/relief valves set as specified herein, the maximum vessel 
pressure remains below the 1375 psig ASME Code limit. Only five of the eight valves are assumed to be operable in this analysis 
and the valves are assumed to open at 3% above their setpoint of 1109 psig with a 0.4 second delay. The upper limit on safety/relief 
valve setpoint is established by the of the HPCI and RCIC systems The design capability of the HPCI and RCIC 
systems has been conservatively dem Vtrated to be acceptable at pressures 3% eater than the safety/relief valve setpoint of 

"09 psig. HPCI and RCIC pressures required for system operation are limited bthe Low-Low Set SRV'System to we/llbelow these 
va ues. the Lwo S I 

3.-6/4.6 ASES 150 
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Bases 3,614.6 (Continued): 
The safety/relief valves have two functions; 1) over-pressure relief (self-actuation by high pressure), and 2) 
Depressurization/Pressure Control (using air actuators to open the valves via ADS, Low-Low Set system, or manual operation).-The
o• ,- ' , ,,O , S e t a n d -A D S - f ,un c t i o nA S a r d i s c u , ,ss e d f ,u r t hr• , in S o t io n c 3. 2 a R d nd 3 .6 .  

The safety function is performed by the same safety/relief valve with self-actuated integral bellows and pilot valve causing main valve 
operation. Article 9 of the ASME Pressure Vessel Code Section III Nuclear Vessels requires that these bellows be monitored for 
failure since this would defeat the safety function of the safety/relief valve.  

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

Low-Low Set Logic has been provided on three non-Automatic Pressure Relief System valves. This logic is discussed in detail in the 

Section 3.2 Bases. This logic, through pressure sensing instrumentation, reduces the opening setpoint and increases the blowdown , 

range of the three selected valves following a scram to eliminate the discharge line water leg clearing loads resulting from multiple 

avalve openings.  openings.n 
Testing of the safety/relief valves in accordance with ANSI/ASME OM-1 -1981 each refueling outage ensures that any valve 

\. deterioration^._ , , .is detected.. An as-found .. .tolerance value of3% .for safety/relief valve setpoints, is specified, uin AN SI/ASM E O .M-,,1•.•,.... ,, ,1-1981.,. " , __• 
" A n a ly s e s h a v e b e e n p e rf o r m e d w ith th e v a lv e s a s s u m e d to o p e n a t 3 % • a b o v e th e ir s e tp o in t o f 1 1 0 9 p s ig . A c . . . . . ..z 'n th.• .  

• •2 • r~~~e ~sIhe 1375 psig Code hlmit isnot ex xceeded in any case. 1  k_-. 
•..t 

_ . ' --- .• • ._-.;. _--. 

.. 
.

•s e ~p• • : sb~ g b e n ch • c h e ck e d , it is p ru d e n t to d is a ~i i oe~ f~th e -s .fe ty/r elie f v a lx e sto e x a m in e fo r cru d b u ild u p , 

owe teSet Loh-iben_ bending of certain actuator members or other signs of possible deterioration.  
Provision also has been made to detect failure of the bellows monitoring system. Testing ot tiis system quarteiy provIaes assuranc dof bellowsr interisty. .....  

I. Deleted 
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Bases 3.1

3.11 BASES 217 4'aO/98-
Amendmeent-Non M- 1 8, 100a

1 (Continued): 

MCPR Limit is determined from the analysis of transients discussed in Bas s Section 2.1 afd-28 y maintaining an operating 
MCPR above these limits, the Safety Limit (T.S. 2.1.A) is maintained in the ve~nt of t e most limitin abnormal operational 
transient.  
At less than 100% of rated flow and power the required MCPR is the larger value of e MCPRF and MCPRp at the existing core 
flow and power state. The required MCPR is a function of flow in order to protect the core from inadvertent core flow increases 
such that the 99.9% MCPR limit requirement can be assured.  
Flow runout events are analyzed with the purpose of establishing a flow dependent MCPR limit that would prevent the Safety 
Limit CPR from being reached during a flow runout. A flow runout event is a slow flow and power increase which is not 
terminated by a scram, but which stabilizes at a new core power corresponding to the maximum possible core flow. Initial 
conditions for the transient are set such that the limiting CPR is near the Safety Limit. MCPR values are determined from the 
resulting change in CPR when core flow is increased to a possible maximum. Several combinations of initial power, flow, and 
exposure are analyzed to cover the range of operability defined by the power/flow map. The calculated flow dependent MCPR 
limit (MCPRf) for a given core flow is provided in the Core Operating Limits Report.  

For operation above 45% of rated thermal power, the core power dependent MCPR operating limit is the rated MCPR limit, 
MCPR(1 00), multiplied by the factor, provided in the Core Operating Limits Report. For operation below 45% of rated thermal 
power (turbine control valve fast closure and turbine stop valve closure scrams can be bypassed) MCPR limits are provided in 
the Core Operating Limits Report. This protects the core from plant transients other than core flow increase, including a 
localized event such as rod withdrawal error.



6.2 (Deleted)

6.3 (Deleted) 

A A Arfinn +r% kia Tn~emn if nQ fý,ni -. A.~l~ .

-Limit is exceeded, the reactor shall be shut down immediately. An immediate report shall be made to the Comrn 
to the corporate o-ffrcer-i ct responsibility for the plant or his designated alternate in his absen e analysis of the 
circumstances leading up to and resu s y the Operations Committee, shall 
also by prepared. This report shall submitted to te 
the Chairman of the Safety Audit Co n 4 days of the occurrence.  

R ý•a'rt'5oronshall not be resumed until authorized by the U.S. Nuclear Regulatory Commission.  

6.2-6.4 243 4 •1,14 ,-,, 
Amendment No. 3jWH-= 115
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7. Core Operatina Limits Report

a. Core operating limits shall be established and documented in the Core Operating Limits Report before each reload 
cycle or any remaining part of a reload cycle for the following: 

Rod Block Monitor Operability Requirements (Specification 3.2.C.2a) 
Rod Block Monitor Upscale Trip Settings (Table 3.2.3, Item 4.a) 
Recirculation System Power to Flow Map Stability Regions (Specification 3.5.F) 
Maximum Average Planar Lineaq at 9eneratio Rate Limits (Specification 3.11.A) 
Linear Heat Generatio imits (S-0ecificatr6 n 3. .  

Minimum Critical Power Ratio Limits (Specification 3.11 .C) 
Power to Flow Map ses 2.3.A) S 3. ) 

b. The analytical method used to determine the core operati pg its shall be those previously reviewed and approved by 
the NRC, specifically th sescribed in the-followirgdc jments: 
NEDE-24011-P-A, "General Electrrcj'8aTndAicati0n for Reactor Fuel" (the approved version at the time the reload 
analyses are performed)* 
NSPNAD-8608-A, "Reload Safety Evaluation Methods for Application to the Monticello Nuclear Generating Plant" (the 
approved version at the time the reload analyses are performed) 
NSPNAD-8609-A, "Qualification of Reactor Physics Methods for Application to Monticello" (the approved version at the 
time the reload analyses are performed) 
ANF-91-048(P)(A), "Advanced Nuclear Fuels Corporation Methodology for Boiling Water Reactors-EXEM BWR 
Evaluation Model," Siemens Power Corporation (the approved version at the time the reload analyses are performed) 
NEDO-31960, "BWR Owners' Group Long-Term Stability Solutions Licensing Methodology," June 1991 (the approved 
version at the time the reload analyses are performed) 
NEDO-31960, Supplement 1, "BWR Owners' Group Long-Term Stability Solutions Licensing Methodology," March 1992 
(the approved version at the time the reload analyses are performed) 

c. The core operating limits shall be determined such that all applicable limits (e.g., fuel thermal-mechanical limits, core 
thermal-hydraulic limits, ECCS limits, nuclear limits such as shutdown margin, transient analysis limits and accident 
analysis limits) of the safety analysis are met.  

d. The Core Operating Limits Report, including any mid-cycle revisions or supplements, shall be supplied upon issuance, 
for each reload cycle, to the NRC Document Control Desk with copies to the Regional Administrator and Resident 
Inspector.  

* For cycle 19 only as approved in SE dated April 20, 1998.  

6.7 249b .4ý2n8 
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Exhibit C

License Amendment Request dated June 18, 2001 
Changes to the Technical Specifications 

Revised Reference Point for Reactor Vessel Level Setpoints, 
Simplification of Safety Limits, and Improvements to the Bases 

Exhibit C consists of pages of the Monticello Technical Specifications retyped to 
incorporate the proposed changes. Revised or renumbered pages are: 

Pages 
i 

6-12 
28 -29 
36 -40 
49- 50 
52- 54 
59- 60 
60d 
64 
108 
127 
150 - 151 
217 
243 
249b 

Deleted pages are: 
Pages 

13-16 
18-25
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2.0 SAFETY LIMITS L~~~IMIIGSFT YTMSTIG
2.1 SAFETY LIMITS 

Limiting Safety System Settings are incorporated into 

A. Reactor Core Satety Limits Section 3 of the Technical Specifications.  

1. With the reactor steam dome pressure <785 psig 
or core flow < 10% rated core flow: 

Thermal power shall be _< 25% Rated Thermal 
Power 

2. With the reactor steam dome pressure _>785 psig 
and core flow > 10% rated core flow: 

MCPR shall be >_ 1.11 for two recirculation loop 
operation or >_ 1.12 for single recirculation loop 
operation.  

3. Reactor vessel water level shall be greater than the 
top of active irradiated fuel.  

B. Reactor Coolant System Pressure Safety Limit 

Reactor steam dome pressure shall be < 1332 psig.  

2.1/2.2 6
Amendment No. 29, 4"7, 84, 99, 100, 102, 109

2.0 SAFETY LIMITS LIMITING SAFETY SYSTEM SETTINGS



2.0 SAFETY LIMITS LIMITING SAFETY SYSTEM SETTINGS

2.2 SAFETY LIMIT VIOLATIONS 

With any Safety Limit violation, the following actions shall be 
completed within 2 hours: 

A. Restore compliance with all Safety Limits; and 

B. Insert all insertable control rods.  

2.1/2.2 7
Amendment No. 2-9



Bases 2.1:

A. The fuel cladding integrity limit is set such that no calculated fuel damage would occur as a result of an abnormal operational 
transient. Because fuel damage is not directly observable, a step-back approach is used to establish a Safety Limit such that 
the MCPR is no less than the values specified in Technical Specification 2.1 .A. This limit represents a conservative margin 
relative to the conditions required to maintain fuel cladding integrity. The fuel cladding is one of the physical barriers which 
separate radioactive materials from the environs. The integrity of this cladding barrier is related to its relative freedom from 
perforations or cracking. Although some corrosion or use related cracking may occur during the life of the cladding, fission 
product migration from this source is incrementally cumulative and continuously measurable. Fuel cladding perforations, 
however, can result from thermal stresses which occur from reactor operation significantly above design conditions and the 
protection systems safety settings. While fission product migration from cladding perforation is just as measurable as that from 
use related cracking, the thermally caused cladding perforations signal a threshold, beyond which still greater thermal stresses 
may cause gross rather than incremental cladding deterioration. Therefore, the fuel cladding Safety Limit is defined with margin 
to the conditions which would produce onset of transition boiling. (MCPR of 1.0). These conditions represent a significant 
departure from the condition intended by design for planned operation. The concept of MCPR, as used in the GETAB/GEXL 
critical power analyses, is discussed in Reference 1.  

1. Core Thermal Power Limit (Reactor Pressure < 785 psig or Core Flow < 10% of Rated) At pressure below 785 psig, the 
core elevation pressure drop (0 power, 0 flow) is greater than 4.56 psi. At low powers and all core flows, this pressure 
differential is maintained in the bypass region of the core.  

Since the pressure drop in the bypass region is essentially all elevation head, the core pressure drop at low powers and all 
flows will always be greater than 4.56 psi. Analyses show that with a bundle flow of 28 x 103 lbs/hr, bundle pressure drop is 
nearly independent of bundle power and has a value of 3.5 psi. Therefore, due to the 4.56 psi driving head, the bundle flow 
will be greater than 28 x 103 lbs/hr irrespective of total core flow and independent of bundle power for the range of bundle 
powers of concern. Full scale ATLAS test data taken at pressures from 0 to 785 psig indicate that the fuel assembly critical 
power at 28 x 103 lbs/hr is approximately 3.35 MWt. With the design peaking factors this corresponds to a core thermal 
power of more than 50%. Thus, a core thermal power limit of 25% for reactor pressures below 785 psig or core flow less 
than 10% is conservative.  

2.1 BASES 8 
Amendment No. 29 I



Bases 2.1 (Continued):

2. Core Thermal Power Limit (Reactor Pressure >_ 785 psig and Core Flow _> 10% of Rated.) Onset of transition boiling results 
in a decrease in heat transfer from the clad and, therefore, elevated clad temperature and the possibility of clad failure.  
However, the existence of critical power, or boiling transition, is not a directly observable parameter in an operating reactor.  
Therefore, the margin to boiling transition is calculated from plant operating parameters such as core power, core flow, 
feedwater temperature, and core power distribution. The margin for each fuel assembly is characterized by the critical 
power ratio (CPR) which is the ratio of the bundle power which would produce onset of transition boiling divided by the 
actual bundle power. The minimum value of this ratio for any bundle in the core is the minimum critical power ratio (MCPR).  
It is assumed that the plant operation is controlled to the nominal protective setpoints via the instrumented variables. The 
Safety Limit has sufficient conservatism to assure that in the event of an abnormal operational transient initiated from the 
Operating MCPR Limit (T.S.3.11.C) more than 99.9% of the fuel rods in the core are expected to avoid boiling transition.  
The margin between MCPR of 1.0 (onset of transition boiling) and the Safety Limit is derived from a detailed statistical 
analysis considering all of the uncertainties in monitoring the core operating state including uncertainty in the boiling 
transition correlation as described in Reference 1. The uncertainties employed in deriving the Safety Limit are provided at 
the beginning of each fuel cycle.  

Because the boiling transition correlation is based on a large quantity of full scale data, there is a very high confidence that 
operation of a fuel assembly at the MCPR Safety Limit would not produce boiling transition. Thus, although it is not required 
to establish the Safety Limit, additional margin exists between the Safety Limit and the actual occurrence of loss of cladding 
integrity.  

However, if boiling transition were to occur, clad perforation would not be expected. Cladding temperatures would increase 
to approximately 11 00°F which is below the perforation temperature of the cladding material. This has been verified by tests 
in the General Electric Test Reactor (GETR) where fuel similar in design to Monticello operated above the boiling transition 
for a significant period of time (30 minutes) without clad perforation.  

If reactor pressure should ever exceed 1385 psig during normal power operation (the limit of applicability of the boiling 
transition correlation) it would be assumed that the fuel cladding integrity Safety Limit has been violated.  

In addition to the MCPR Safety Limit, operation is constrained to a maximum design linear heat generation rate for any fuel 
type in the core.  

2.1 BASES 9 
Amendment No.



Bases 2.1 (Continued):

3. Reactor Water Level (Shutdown Condition) During periods when the reactor is shut down, consideration must also be given 
to water level requirements due to the effect of decay heat. If reactor water level should drop below the top of the active fuel 
during this time, the ability to cool the core is reduced. This reduction in core cooling capability could lead to elevated 
cladding temperatures and clad perforation. Establishment of the safety limit above the top of the fuel provides adequate 
margin. This level will be continuously monitored whenever the recirculation pumps are not operating.

2.1 BASES 10 
Amendment No. O, 99 1Oa I
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Bases 2.1 (Continued):

B. The pressure safety limit of 1332 psig as measured in the vessel steam space was derived from the design pressures of the 
reactor pressure vessel,- steam space piping, water space piping, and recirculation pump casing. The respective design 
pressures are 1250 psig, 1110 psig, 1136 psig, and 1380 psig. The pressure safety limit was chosen as the lower of the 
pressure transients permitted by the applicable design codes: ASME Boiler and Pressure Vessel Code Section Ill-A for the 
pressure vessel, ASME Boiler and Pressure Vessel Code Section Ill-C for the recirculation pump casing, and USAS Piping Code 
Section B31.1 for the reactor coolant system piping. The ASME Code permits pressure transients up to 10% over the vessel 
design pressure (110% x 1250 = 1375 psig) and the USAS Code permits pressure transients up to 20% over the piping design 
pressure (120% x 1110 = 1332 psig for piping communicating with the vessel steam space and 120% x 1136 = 1363 psig at the 
bottom of the vessel). The pressure limit is 1332 psig based on reactor coolant system steam piping.  

References 

1 . General Electric BWR Thermal Analysis Basis (GETAB): Data, Correlation and Design Application, NEDO 10958.

11 
Amendment No. 0, !002
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Bases 2.2:

Exceeding a Safety Limit may cause fuel damage and create a potential for radioactive releases in excess of 10 CFR 100, "Reactor 
Site Criteria," guidelines. Therefore, it is required to insert all insertable control rods and restore compliance with the Safety Limits 
within 2 hours. The 2 hour completion time ensures that the operators take prompt remedial action and also ensures that the 
probability of an accident occurring during this period is minimal. Other required actions are delineated in 10 CFR 50.36, 
10 CFR 50.72, and 10 CFR 50.73

2.2 BASES NEXT PAGE IS 25a 12 
Amendment No. 0, 100O I



TABLE 3.1.1 

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENT REQUIREMENTS

Modes in which function must Total No. of Min. No. of Operable 
be Operable or Operating** Instrument or Operating InstruLimiting Channels per ment Channels Per Required 

Trip Function Trip Settings Refuel (3) Startup Run Trip System Trip System (1) Condition*
1. Mode Switch in 

Shutdown 
2. Manual Scram

3. Neutron Flux IRM 
(See Note 2) 
a. High-High 
b. Inoperative 

4. Flow Referenced 
Neutron Flux APRM 
(See Note 5) 
a. High-High 
b. Inoperative 

c. High Flow Clamp 

5. High Reactor Pressure 
(See Note 9)

<120/125 of full scale 
AND 

< 20% of Rated 
Thermal Power

_< [0.66W+65.6] 
%Rated Thermal 

Power for two loop 
operation 

OR 
_< [0.66(W-5.4)+65.6] 

%Rated Thermal 
Power for single loop 

operation

Where: 
W=percent of recirc
ulation drive flow to 

produce a core flow of 
57.6xl 06 Ibm/hr 

_<120% 

_ 1075 psig

X 
X 

X

X

X 

X 
X 

x(f)

X 
X 

X 

x(f)

A 

A 

A 

A or B 

A

fl L .1. .5 1
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TABLE 3.1.1 - CONTINUED

NOTES: 

1. There shall be two operable or tripped trip systems for each function. A channel may be placed in an inoperable status for up to 6 
hours for required surveillance without placing the trip system in the tripped condition provided that at least one other operable 
channel in the same trip system is monitoring that parameter.  

2. For an IRM channel to be considered operable, its detector shall be fully inserted.  
3. In the refueling mode with the reactor subcritical and reactor water temperature less than 212'F, only the following trip functions 

need to be operable: (a) Mode Switch in Shutdown, (b) Manual Scram, (c) High Flux IRM, (d) Scram Discharge Volume High Level.  
4. Not required to be operable when primary containment integrity is not required.  
5. To be considered operable, an APRM must have at least 2 LPRM inputs per level and at least a total of 14 LPRM inputs, except that 

channels 1, 2, 5, and 6 may lose all LPRM inputs from the companion APRM Cabinet plus one additional LPRM input and still be 
considered operable.

29.  
Amendment No. 50, 63, 81, 93

Modes in which function must Total No. of Min. No. of Operable 
be Operable or Operating** Instrument or Operating Instru

Limiting Channels per ment Channels Per Required 
Trip Function Trip Settings Refuel (3) Startup Run Trip System Trip System (1) Condition* 

6. High Drywell Pressure _<2 psig X X(e, f) X(e, f) 2 2 A 
(See Note 4) 

7. Reactor Low Water _7 in. X X(f) X(f) 2 2 A 
Level 

8. Scram Discharge 
Volume High Level 
a. East _<56 gal. (8) X(a) X(f) X(f) 2 2 A 
b. West _<56 gal. (8) X(a) X(f) X(f) 2 2 A 

9. Turbine Condenser _>22 in. Hg X(b) X(b,f) X(f) 2 2 A or C 
Low Vacuum 

10. Main Steamline < 10% Valve Closure X(b) X(b) X 8 8 A or C 
Isolation Valve Closure 

11. Turbine Control Valve (See Note 7) X(d, f) 2 2 D 
Fast Closure 

12. Turbine Stop Valve -• 10% Valve Closure X(d) 4 4 D 
Closure

I
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Bases 3.1 (Continued):

1. Mode Switch in Shutdown 

A reactor mode switch is provided which actuates or bypasses the various scram functions appropriate to the particular plant 
operating status. Reference Section 7.6.1 of the USAR.  

2. Manual Scram 

The manual scram function is active in all modes, thus providing for a manual means of rapidly inserting control rods during all 

modes of reactor operation.  

3. Neutron Flux IRM Scram 

For operation in the startup mode while the reactor is at low pressure, the IRM scram setting of 20% of rated power provides 
adequate thermal margin between the setpoint and the safety limit, 25% of rated. The margin is adequate to accommodate 
anticipated maneuvers associated with power plant startup. Effects of increasing pressure at zero or low void content are minor, 
cold water from sources available during startup is not much colder than that already in the system, temperature coefficients are 
small, and control rod patterns are constrained to be uniform by operating procedures. Worth of individual rods is very low in a 
uniform rod pattern. Thus, of all possible sources of reactivity input, uniform control rod withdrawal is the most probable cause of 
significant power rise. Because the flux distribution associated with uniform rod withdrawals does not involve high local peaks, 
and because several rods must be moved to change power by a significant percentage of rated power, the rate of power rise is 
very slow. Generally, the heat flux is in near equilibrium with the fission rate. In an assumed uniform rod withdrawal approach to 
the scram level, the rate of power rise is no more than 5% of rated power per minute, and the IRM system would be more than 
adequate to assure a scram before the power could exceed the safety limit. The IRM scram remains active until the mode 
switch is placed in the run position and the associated APRM is not downscale. This switch occurs when reactor pressure is 
greater than 850 psig.  

The IRMs are calibrated by the heat balance method such that 120/125 of full scale on the highest IRM range is below 20% of 
rated neutron flux. The requirement that the IRM detectors be inserted in the core assures that the heat balance calibration is 
not invalidated by the withdrawal of the detector.  

3.1 BASES 36 
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Bases 3.1 (Continued):

4. Neutron Flux IRM Scram 

Neutron Flux Scram The average power range monitoring (APRM) system, which is calibrated using heat balance data taken 
during steady state conditions, reads in percent of rated thermal power (1775 MWt). Because fission chambers provide the 
basic input signals, the APRM system responds directly to average neutron flux. During transients, the instantaneous rate of 
heat transfer from the fuel (reactor thermal power) is less than the instantaneous neutron flux due to the time constant of the 
fuel. Therefore, during abnormal operational transients, the thermal power of the fuel will be less than that indicated by the 
neutron flux at the scram setting. Analyses demonstrate that, with a 120% scram trip setting, none of the abnormal operational 
transients analyzed violate the fuel Safety Limit and there is a substantial margin from fuel damage. Also, the flow biased 
neutron flux scram provides protection to the fuel safety limit in the unlikely event of a thermal-hydraulic instability.  

Maximum Extended Load Line Limit Analyses (MELLLA) have been performed to allow operation at higher powers at flows 
below 87%. The flow referenced scram (and rod block line) have increased (higher slope and y-intercept) for two loop operation 
(See Core Operating Limits Report). The supporting analyses are discussed in GE NEDC-31849P report (Reference: Letter 
from NSP to NRC dated September 16, 1992).  

Increased Core Flow (ICF) analyses have been performed to allow operating at flows above 100% for powers equal to or less 
than 100% (See Core Operating Limit Report). The supporting analyses are discussed in General Electric NEDC-31778P report 
(Reference: Letter from NSP to NRC dated September 16, 1992).  

Evaluations discussed in NEDC-32546P, July 1996, demonstrate the operability of MELLLA and ICF for rerate conditions. In 
addition, the evaluation demonstrated the acceptability of MELLLA for single loop operation.  

5. High Reactor Pressure Scram 

The settings on the reactor high pressure scram, reactor coolant system safety/relief valves, turbine control valve fast closure 
scram, and turbine stop valve closure scram have been established to assure never reaching the reactor coolant system 
pressure safety limit as well as assuring the system pressure does not exceed the range of the fuel cladding integrity safety limit.  
The APRM neutron flux scram and the turbine bypass system also provide protection for these safety limits. In addition to 
preventing power operation above 1.075 psig, the pressure scram backs up the APRM neutron flux scram for steam line isolation 
type transients.  

3.1 BASES 37 
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Bases 3.1 (Continued): 

6. High Drywell Pressure Scram 
Instrumentation (pressure switches) in the drywell are provided to detect a loss of coolant accident and initiate the emergency 
core cooling equipment. This instrumentation is a backup to the water level instrumentation which is discussed in Specification 
3.2.  

7. Reactor Low Water Level Scram 
The low reactor water level instrumentation is set to trip when reactor water level is > 7" on the instrument. This corresponds to 
a lower water level inside the shroud at 100% power due to the pressure drop across the dryer/separator. This has been 
accounted for in the affected safety analyses. All Technical Specification reactor water level setpoints are specified as inches 
measured in the reactor annulus and referenced to instrument "zero." Instrument "zero" is a point 477.5" above the inner clad 
surface on the bottom of the reactor vessel.  

8. Scram Discharge Volume Scram 
The control rod drive scram system is designed so that all of the water which is discharged from the reactor by the scram can be 
accommodated in the discharge piping. Part of this piping consists of two instrument volumes which accommodate in excess of 
56 gallons of water each and is the low point in the piping. During normal operation the discharge volumes are empty; however, 
should they fill with water, the water discharge to the piping from the reactor could not be accommodated which would result in 
slow scram times or partial or no control rod insertion. To preclude this occurrence, level switches have been provided in the 
instrument volumes which alarm and scram the reactor when the volume of water in either of the discharge volume receiver 
tanks reaches 56 gallons. At this point there is sufficient volume in the piping to accommodate the scram without impairment of 
the scram times or amount of insertion of the control rods. This function shuts the reactor down while sufficient volume remains 
to accommodate the discharged water and precludes the situation in which a scram would be required but not be able to 
perform its function adequately.  

9. Turbine Condenser Low Vacuum 
Loss of condenser vacuum occurs when the condenser can no longer handle the heat input. Loss of condenser vacuum 
initiates a closure of the turbine stop valves and turbine bypass valves which eliminates the heat input to the condenser.  
Closure of the turbine stop and bypass valves causes a pressure transient, neutron flux rise, and an increase in surface heat 
flux. The condenser low vacuum scram is a back-up to the stop valve closure scram and causes a scram before the stop valves 
are closed and thus the resulting transient is less severe. Scram occurs at 22" Hg vacuum, stop valve closure occurs at 20" Hg 
vacuum, and bypass closure at 7" Hg vacuum.  
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Bases 3.1 (Continued):

10. Main Steamline Isolation Valve Closure 

The main steamline isolation valve closure scram is set to scram when the isolation valves are _< 10% closed from full open.  
This scram anticipates the pressure and flux transient, which would occur when the valves close. By scramming at this setting 
the resultant transient is insignificant.  

11. Turbine control Valve Fast Closure 

The turbine control valve fast closure scram is provided to anticipate the rapid increase in pressure and neutron flux resulting 
from fast closure of the turbine control valves due to a load rejection and subsequent failure of the bypass. This transient is less 
severe than the turbine stop valve closure with bypass failure and therefore adequate margin exists. Specific analyses have 
generated specific limits which allow this scram to be bypassed below 45% rated thermal power. In order to ensure the 
availability of this scram above 45% rated thermal power, this scram is only bypassed below 30% thermal power as indicated by 
turbine first stage pressure. This takes into account the possibility of 14% power being passed directly to the condenser through 
the bypass valves.  

12. Turbine Stop Valve Closure 

The turbine stop valve closure scram trip anticipates the pressure, neutron flux and heat flux increase that could result from rapid 
closure of the turbine stop valves. With a scram trip setting of 10% of valve closure from full open, the resultant increase in 
surface heat flux is limited such that MCPR remains above the Safety Limit (T.S.2.1 .A) even during the worst case transient that 
assumes the turbine bypass is closed. Specific analyses have generated specific limits which allow this scram to be bypassed 
below 45% rated thermal power. In order to ensure the availability of this scram above 45% rated thermal power, this scram is 
only bypassed below 30% thermal power as indicated by turbine first stage pressure. This takes into account the possibility of 
14% power being passed directly to the condenser through the bypass valves.  

Although the operator will set the set points within the trip settings specified on Table 3.1.1, the actual values of the various set points 
can differ appreciably from the value the operator is attempting to set. For power rerate, GE setpoint methodology provided in NEDC 
31336, "General Electric Setpoint Methodology," is used in establishing setpoints. The deviations could be caused by inherent 
instrument error, operator setting error, drift of the set point, etc. Therefore, such deviations have been accounted for in the various 
transient analyses and the actual trip settings may vary by the following amounts: 
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Bases 3. 1 (Continued):

Trip Function Deviation Trip Function Deviation 

3. High Flux IRM +2/125 of scale *7. Reactor Low Water Level -6 inches 

5. High Reactor Pressure +10 psi 8. Scram Discharge Volume High Level +1 gallon 

6. High Drywell Pressure +1 psi 9. Turbine Condenser Low Vacuum -1/2 in. Hg 

* This indication is reactor coolant temperature sensitive. The calibration is thus made for rated conditions. The level error 
at low pressures and temperatures is bounded by the safety analysis which reflects the weight-of-coolant above the 
lower tap, and not the indicated level.  

A violation of this specification is assumed to occur only when a device is knowingly set outside of the limiting trip setting, or a 
sufficient number of devices have been affected by any means such that the automatic function is incapable of operating within the 
allowable deviation while in a reactor mode in which the specified function must be operable, or the actions specified in 3.1 .B are not 
initiated as specified.  

If an unsafe failure is detected during surveillance testing, it is desirable to determine as soon as possible if other failures of a similar 
type have occurred and whether the particular function involved is still operable or capable of meeting the single failure criterion. To 
meet the requirements of Table 3.1.1, it is necessary that all instrument channels in one trip system be operable to permit testing in 
the other trip system. Thus, when failures are detected in the first trip system tested, they would have to be repaired before testing 
of the other system could begin. In the majority of cases, repairs or replacement can be accomplished quickly. If repair or 
replacement cannot be completed in a reasonable time, operation could continue with one tripped trip system until the surveillance 
testing deadline.  

The ability to bypass one instrument channel when necessary to complete surveillance testing will preclude continued operation with 
scram functions which may be either unable to meet the single failure criterion or completely inoperable. It also eliminates the need 
for an unnecessary shutdown if the remaining channels are found to be operable. The conditions under which the bypass is 
permitted require an immediate determination that the particular function is operable. However, during the time a bypass is applied, 
the function will not meet the single failure criterion; therefore, it is prudent to limit the time the bypass is in effect by requiring that 
surveillance testing proceed on a continuous basis and that the bypass be removed as soon as testing is completed.  
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3.2/4.2 49 
Amendment No. 83, 102

Table 3.2.1 
Instrumentation That Initiates Primary Containment Isolation Functions

Min. No. of Operable 
or Operating Instru

Total No. of Instrument ment Channels Per Required 
Function Trip Settings Channels Per Trip System Trip System (1, 2) Conditions* 

1 . Main Steam and Recirc 
Sample Line (Group 1) 

a. Low Low Reactor Water Level > -48" 2 2 A 

b. High Flow In Main Steam Line < 140% rated 8 8 A 

c. High temp. in Main Steam Line _<200 0 F 8 2 of 4 in each A 
Tunnel of 2 sets 

d. Low Pressure in Main Steam >_825 psig 2 2 B 
Line (3) 

2. RHR System, Head Cooling, 
Drywell, Sump, TIP (Group 2) 

a. Low Reactor Water Level >_ 7" 2 2 C



Table 3.2.1 (Continued) 

Min. No. of Operable 
or Operating Instru

Total No. of Instrument ment Channels Per Required 
Function Trip Settings Channels Per Trip System Trip System (1, 2) Conditions* 

b. High Drywell Pressure (5) _<2 psig 2 2 D 

3. Reactor Cleanup System (Group 3) 

a. High Drywell Pressure <_2 psig 2 2 E 

b. Low Low Reactor Water Level** >_ -48" 2 2 E 

c. High RWCU Room Temperature _5188 0 F 2 2 E 
Allowable Value 

d. High RWCU System Flow •_500 gpm with 2 2 E 
Allowable Value _• 27 second time delay 

4. HPCI Steam Lines (Group 4) 

a. HPCI High Steam Flow*** <_300,000 lb/hr with 2(4) 2 F 
<_ 7 second time delay 

b. HPCI Steam Line Area High _<200°F 16(4) 16 F 
Temp.  

c. Low Pressure in HPCI Steam >85 psig 4(6) 4(6) F 
Supply Line
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Table 3.2.2 
Instrumentation That Initiates Emergency Core Cooling Systems

Minimum No. of Minimum No. of 
Operable or Total No. of Instru- Operable or Operating 

Operating Trip ment Channels Per Instrument Channels Required 
Function Trip Setting Systems (3) (6) Trip System Per Trip System (3) (6) Conditions* 

A. Core Spray and LPCI 

1. Pump Start 

a. Low Low Reactor _-48" 2 4(4) 4 A.  
Water Level and 

b. i. Reactor Low _450 psig 2 2(4) 2 A.  
Pressure 
Permissive or 

ii. Reactor Low 20±1 min 2 1 1 B.  
Pressure 
Permissive 
Bypass Timer 

c. High Drywell <2 psig 2 4(4) 4 A.  
Pressure (1) 

2. Low Reactor Pressure >_450 psig 2 2(4) 2 A.  
(Valve Permissive) 

3. Loss of Auxiliary Power 2 2(2) 2 A.
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53 
Amendment No. 62, 93, 102, 103

Table 3.2.2 
Instrumentation That Initiates Emergency Core Cooling Systems 

Minimum No. of Total No. of Minimum No. of 
Operable or Instrument Operable or Operating 

Operating Trip Channels Per Trip Instrument Channels Required 
Function Trip Setting Systems (3) (6) System Per Trip System (3) (6) Conditions* 

B. HPCI System 

1. High Drywell Pressure <2 psig 1 4 4 A.  
(1) 

2. Low-Low Reactor Water _>-48" 1 4 4 A.  
Level 

C. Automatic Depressurization 

1. Low-Low Reactor Water >-48" 2 2 2 B.  
Level and 

2. Auto Blowdown Timer _120 seconds 2 1 1 B.  
and 

3. Low Pressure Core _60 psig 2 12(4) 12(4) B.  
Cooling Pumps < 150 psig 
Discharge Pressure 
Interlock

I 
I
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Table 3.2.2 - (Continued) 
Instrumentation That Initiates Emergency Core Cooling Systems 

Minimum No. of Min. No. of Operable or 
Operable or Total No. of Instru- Operating Instrument 

Operating Trip ment Channels Per Channels Per Trip Required 
Function Trip Setting Systems (3) (6) Trip System System (3) (6) Conditions* 

D. Diesel Generator 

1. Degraded or Loss of 
Voltage Essential Bus 
(5) 

2. Low Low Reactor Water 2_-48" 2 4(4) 4 C.  
Level 

3. High Drywell Press :52 psig 2 4(4) 4 C.  

NOTES: 

1. High drywell pressure may be bypassed when necessary only by closing the manual containment isolation valves during purging for 
containment inerting or de-inerting. Verification of the bypass condition shall be noted in the control room log. Also need not be 
operable when primary containment integrity is not required.  

2. One instrument channel is a circuit breaker contact and the other is an undervoltage relay.  
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Notes: 

(1) There shall be two operable or t ripped trip systems for each function with two instrument channels per trip system and there shall be 
one operable or tripped trip system for each function with one instrument channel per trip system.  

(2) Upon discovery that minimum requirements for the number of operable or operating trip systems or instrument channels are not 
satisfied action shall be initiated to: 

(a) Satisfy the requirements by placing appropriate channels or systems in the tripped condition, or 

(b) Place the plant under the specified required conditions using normal operating procedures.  

(3) Need not be operable when primary containment integrity is not required.  

(4) One of the two monitors may be bypassed for maintenance and/or testing.  

3.2/4.2 59 
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Table 3.2.4 
Instrumentation That Initiates Reactor Building Ventilation Isolation 

And Standby Gas Treatment System Initiation

Total No. of Instrument Min. No. of Operable or 
Channels Per Operating Instrument Required 

Function Trip Settings Trip System Channels Per Trip System Conditions* 
1. Low Low Reactor Water _>-48" 2 2 (Notes 1, 3, 5, 6) A. or B.  

Level 

2. High Drywell Pressure _•2 psig 2 2 (Notes 1, 3, 5, 6) A. or B.  

3. Reactor Building Plenum • 100 mR/hr 1 1 (Notes 1, 2, 4) A. or B.  
Radiation Monitors 

4. Refueling Floor Radiation _< 100 mR/hr 1 1 (Notes 1, 2, 4) A. or B.  
Monitors



Table 3.2.5 
Instrumentation That Initiates a Recirculation Pump Trip 

and Alternate Rod Injection 

Minimum No. of 
Operable or 

Minimum No. of Total No. of Instru- Operating Instru
Operable or Operating ment Channels ment Channels Per Required 

Function Trip Setting Trip Systems (1) per Trip System Trip System (1) Conditions* 
1. High Reactor Dome _51150 psig 2 2 2 A 

Pressure 

2. Low-Low Reactor >-48" 2 2 2 A 
Water Level 

NOTE: 

1. When one of the two trip systems is made or found to be inoperable, restore the inoperable trip system to operable status within 14 
days or place the plant in the specified required condition within the next eight hours. When both trip systems are inoperable, place 
the plant in the specified required condition within eight hours unless at least one trip system is sooner made operable.  

Required conditions when minimum conditions for operation are not satisfied: 

A. Reactor in Startup, Refuel, or Shutdown Mode.  
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Table 3.2.8 
Other Instrumentation 
Minimum No. of Minimum No. of, 

Operable or Total No. of Instru- Operable or Operating 
Operating Trip ment Channels Per Instrument Channels Required 

Function Trip Setting System (1) (2) Trip System Per Trip System (1) (2) Conditions* 

A. RCIC Initiation 

1. Low-Low Reactor Level _>-48" 1 4 4 B 
B. HPCI/RCIC Turbine 

Shutdown 
1. High Reactor Level _48" 1 2 2 A 

C. HPCI/RCIC Turbine Suction 
Transfer 
1. Condensate Storage _2' 3" above tank 1 2 2 C 

Tank Low Level bottom (Two Tank 
Allowable Values Operation) 

_> 6' 9" above tank 1 2 2 C 
bottom (One Tank 

L_ Operation) 
NOTE: 
1. Upon discovery that minimum requirements for the number of operable or operating trip systems or instrument channels are not 

satisfied, action shall be initiated as follows: 
a. With one required instrument channel inoperable per trip function, place the inoperable channel or trip system in the tripped 

condition within 12 hours, or 
b. With more than one instrument channel per trip system inoperable, immediately satisfy the requirements by placing the 

appropriate channels or systems in the tripped condition, or 
c. Place the plant under the specified required condition using normal operating procedures.  

2. A channel may be placed in an inoperable status for up to 6 hours for required surveillance without placing the trip system in the 
tripped condition provided that at least one other operable channel in the same trip system is monitoring that parameter.  
Required conditions when minimum conditions for operation are not satisfied: 
A. Comply with Specification 3.5.A.  
B. Comply with Specification 3.5.D.  
C. Align HPCI and RCIC suction to the suppression pool.
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Bases 3.2:

In addition to reactor protection instrumentation which initiates a reactor scram, protective instrumentation has been provided which 
initiates action to mitigate the consequences of accidents which are beyond the operators ability to control, or terminate a single 
operator error before it results in serious consequences. This set of specifications provides the limiting conditions of operation for 
the primary system isolation function, initiation of the emergency core cooling system, and other safety related functions. The 
objectives of the Specifications are (i) to assure the effectiveness of the protective instrumentation when required, and (ii) to 
prescribe the trip settings required to assure adequate performance. This set of Specifications also provides the limiting conditions 
of operation for the control rod block system.  

Isolation valves are installed in those lines that penetrate the primary containment and must be isolated during a loss of coolant 
accident so that the radiation dose limits are not exceeded during an accident condition. Actuation of these valves is initiated by 
protective instrumentation shown in Table 3.2.1 which senses the conditions for which isolation is required. Such instrumentation 
must be available whenever primary containment integrity is required. The objective is to isolate the primary containment so that 
the guidelines of 10 CFR 100 are not exceeded during an accident.  

The instrumentation which initiates primary system isolation is connected in a dual bus arrangement. Thus, the discussion given in 
the bases for Specification 3.1 is applicable here.  

The low reactor water level instrumentation is set to trip when reactor water level is > 7" on the instrument. This corresponds to a 
lower water level inside the shroud at 100% power due to the pressure drop across the dryer/separator. This has been accounted 
for in the affected transient analysis. This trip initiates closure of Group 2 primary containment isolation valves. Reference Section 
7.7.2.2 FSAR. The trip setting provides assurance that the valves will be closed before perforation of the clad occurs even for the 
maximum break in that line and therefore the setting is adequate.  

The low low reactor water level instrumentation is set to trip when reactor water level is >_-48". This trip initiates closure of the 
Group 1 and Group 3 Primary containment isolation valves, Reference Section 7.7.2.2 FSAR, and also activates the ECC systems 
and starts the emergency diesel generators.  
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3.0 LIMITING CONDITIONS FOR OPERATION 4.0 SURVEILLANCE REQUIREMENTS

F. Recirculation System 

3. The reactor may be started and operated, or 
operation may continue with only one recirculation 
loop in operation provided that: 

a. The following changes to setpoints and safety 
limit settings will be made within 24 hours after 
initiating operation with only one recirculation 
loop in operation.  

1. The Operating Limit MCPR (MCPR) will be 
changed per Specification 3.11 .C.  

2. The Maximum Average Planar Linear Heat 
Generation Rate (MAPLHGR) will be 
changed per Specification 3.11 .A.  

3. The APRM Neutron Flux Scram and APRM 
Rod Block setpoints will be changed as 
noted in Tables 3.1.1 and 3.2.3.  

b. Technical Specifications 3.5.F.1 and 3.5.F.2 are 
met.  

4. With no reactor coolant system recirculation loops in 
operation: 

a. Comply with Technical Specifications 3.5.F.1 
and 3.5.F.2 by inserting control rods and then 
comply with specifications 3.6.A.2 and 3.5.F.3 
for operation with only one recirculation loop in 
operation, 

OR 

b. The reactor shall be placed in hot shutdown 
within 12 hours.  
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3.0 LIMITING CONDITIONS FOR OPERATION 4.0 SURVEILLANCE REQUIREMENTS

E. Safety/Relief Valves 

1. During power operating conditions and whenever 
reactor coolant pressure is greater than 110 psig 
and temperature is greater than 345°F the safety 
valve function (self actuation) of seven safety/relief 
valves shall be operable (note: Low-Low Set and 
ADS requirements are located in Specification 
3.2.H. and 3.5.A, respectively).  

Valves shall be set as follows: 

8 valves at < 1120 psig 

2. If Specification 3.6.E.1 is not met, initiate an orderly 
shutdown and have reactor coolant pressure and 
temperature reduced to 110 psig or less and 345°F 
or less within 24 hours.

E. Safety/Relief Valves 

1. a. Safety/relief valves shall be tested or replaced 
each refueling outage in accordance with the 
Inservice Testing Program.  

b. At least two of the safety/relief valves shall be 
disassembled and inspected each refueling 
outage.  

c. The integrity of the safety/relief valve bellows 
shall be continuously monitored.  

d. The operability of the bellows monitoring system 
shall be demonstrated at least once every three 
months.  

2. Low-Low Set Logic surveillance shall be performed 
in accordance with Table 4.2.1.

3.6/4.6
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Bases 3.6/4.6 (Continued):

D. Coolant Leakage 

The allowable leakage rates of coolant from the reactor coolant system have been based on the predicted and experimentally 
observed behavior of cracks in pipes. The normally expected background leakage due to equipment design and the detection 
capability of the instrumentation for determining leakage was also considered. The evidence obtained from experiments suggests 
that for leakage somewhat greater than that specified for unidentified leakage, the probability is small that the imperfection or crack 
associated with such leakage would grow rapidly. However, in all cases, if the leakage rates exceed the values specified or the 
leakage is located and known to be Pressure Boundary Leakage and they cannot be reduced within the allowed times, the reactor 
will be shutdown to allow further investigation and corrective action.  

Two leakage collection sumps are provided inside primary containment. Identified leakage is piped from the recirculation pump 
seals,' valve stem leak-offs, reactor vessel flange leak-off, bulkhead and bellows drains, and vent cooler drains to the drywell 
equipment drain sump. All other leakage is collected in the drywell floor drain sump. Both sumps are equipped with level and flow 
transmitters connected to recorders in the control room. An annunciator and computer alarm are provided in the control room to alert 
operators when allowable leak rates are approached. Drywell airborne particulate radioactivity is continuously monitored as well as 
drywell atmospheric temperature and pressure. Systems connected to the reactor coolant systems boundary are also monitored for 
leakage by the Process Liquid Radiation Monitoring System.  

The sensitivity of the sump leakage detection systems for detection of leak rate changes is better than one gpm in a one hour period.  
Other leakage detection methods provide warning of abnormal leakage and are not directly calibrated to provide leak rate 
measurements.  

E. Safety/Relief Valves 

The reactor coolant system safety/relief valves assure that the reactor coolant system pressure safety limit is never reached. In 
compliance with Section III of the ASME Boiler and Pressure Vessel Code, 1965 Edition, the safety/relief valves must be set to open 
at a pressure no higher than 105 percent of design pressure, with at least one safety/relief valve set to open at a pressure no greater 
than design pressure, and they must limit the reactor pressure to no more than 110 percent of design pressure. The safety/relief 
valves are sized according to the Code for a condition of MSIV closure while operating at 1775 MWt, followed by no MSIV closure 
scram but scram from an indirect (high flux) means. With the safety/relief valves set as specified herein, the maximum vessel 
pressure remains below the 1375 psig ASME Code limit. Only five of the eight valves are assumed to be operable in this analysis 
and the valves are assumed to open at 3% above their setpoint of 1109 psig with a 0.4 second delay. The upper limit on safety/relief 
valve setpoint is established by the operating limit of the HPCI and RCIC systems of 1120 psig. The design capability of the HPCI 
and RCIC systems has been conservatively demonstrated to be acceptable at pressures 3% greater than the safety/relief valve 
setpoint of 1109 psig. HPCI and RCIC pressures required for system operation are limited by the Low-Low Set SRV System to well 
below these values.  
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Bases 3.6/4.6 (Continued):

The safety/relief valves have two functions; 1) over-pressure relief (self-actuation by high pressure), and 2) Depressurization/ 
Pressure Control (using air actuators to open the valves via ADS, Low-Low Set system, or manual operation).  

The safety function is performed by the same safety/relief valve with self-actuated integral bellows and pilot valve causing main valve 
operation. Article 9 of the ASME Pressure Vessel Code Section III Nuclear Vessels requires that these bellows be monitored for 
failure since this would defeat the safety function of the safety/relief valve.  

Low-Low Set Logic has been provided on three non-Automatic Pressure Relief System valves. This logic is discussed in detail in the 
Section 3.2 Bases. This logic, through pressure sensing instrumentation, reduces the opening setpoint and increases the blowdown 
range of the three selected valves following a scram to eliminate the discharge line water leg clearing loads resulting from multiple 
valve openings.  

Testing of the safety/relief valves in accordance with ANSI/ASME OM-1 -1981 each refueling outage ensures that any valve 
deterioration is detected. An as-found tolerance value of 3% for safety/relief-valve setpoints is specified in ANSI/ASME OM-1 -1981.  
Analyses have been performed with the valves assumed to open at 3% above their setpoint of 1109 psig. The 1375 psig Code limit 
is not exceeded in any case. When the setpoint is being bench checked, it is prudent to disassemble one of the safety/relief valves 
to examine for crud buildup, bending of certain actuator members or other signs of possible deterioration.  

Provision also has been made to detect failure of the bellows monitoring system. Testing of this system quarterly provides assurance 

of bellows integrity.  
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Bases 3.11 (Continued):

MCPR Limit is determined from the analysis of transients discussed in Bases Section 2.1. By maintaining an operating MCPR 
above these limits, the Safety Limit (T.S. 2.1 .A) is maintained in the event of the most limiting abnormal operational transient.  

At less than 100% of rated flow and power the required MCPR is the larger value of the MCPRF and MCPRp at the existing core 
flow and power state. The required MCPR is a function of flow in order to protect the core from inadvertent core flow increases 
such that the 99.9% MCPR limit requirement can be assured.  

Flow runout events are analyzed with the purpose of establishing a flow dependent MCPR limit that would prevent the Safety 
Limit CPR from being reached during a flow runout. A flow runout event is a slow flow and power increase which is not 
terminated by a scram, but which stabilizes at a new core power corresponding to the maximum possible core flow. Initial 
conditions for the transient are set such that the limiting CPR is near the Safety Limit. MCPR values are determined from the 
resulting change in CPR when core flow is increased to a possible maximum. Several combinations of initial power, flow, and 
exposure are analyzed to cover the range of operability defined by the power/flow map. The calculated flow dependent MCPR 
limit (MCPRf) for a given core flow is provided in the Core Operating Limits Report.  

For operation above 45% of rated thermal power, the core power dependent MCPR operating limit is the rated MCPR limit, 
MCPR(1 00), multiplied by the factor, provided in-the Core Operating Limits Report. For operation below 45% of rated thermal 
power (turbine control valve fast closure and turbine stop valve closure scrams can be bypassed) MCPR limits are provided in 
the Core Operating Limits Report. This protects the core from plant transients other than core flow increase, including a 
localized event such as rod withdrawal error.
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7. Core Operating Limits Report

a. Core operating limits shall be established and documented in the Core Operating Limits Report before each reload 
cycle or any remaining part of a reload cycle for the following: 

Rod Block Monitor Operability Requirements (Specification 3.2.C.2a) 
Rod Block Monitor Upscale Trip Settings (Table 3.2.3, Item 4.a) 
Recirculation System Power to Flow Map Stability Regions (Specification 3.5.F) 
Maximum Average Planar Linear Heat Generation Rate Limits (Specification 3.11 .A) 
Linear Heat Generation Rate Limits (Specification 3.11 .B) 
Minimum Critical Power Ratio Limits (Specification 3.11 .C) 
Power to Flow Map (Bases 3.11) 

b. The analytical methods used to determine the core operating limits shall be those previously reviewed and approved by 
the NRC, specifically those described in the following documents: 
NEDE-2401 1 -P-A, "General Electric Standard Application for Reactor Fuel" (the approved version at the time the reload 
analyses are performed)* 
NSPNAD-8608-A, "Reload Safety Evaluation Methods for Application to the Monticello Nuclear Generating Plant" (the 
approved version at the time the reload analyses are performed) 
NSPNAD-8609-A, "Qualification of Reactor Physics Methods for Application to Monticello" (the approved version at the 
time the reload analyses are performed) 
ANF-91-048(P)(A), "Advanced Nuclear Fuels Corporation Methodology for Boiling Water Reactors-EXEM BWR 
Evaluation Model," Siemens Power Corporation (the approved version at the time the reload analyses are performed) 
NEDO-31960, "BWR Owners' Group Long-Term Stability Solutions Licensing Methodology," June 1991 (the approved 
version at the time the reload analyses are performed) 
NEDO-31960, Supplement 1, "BWR Owners' Group Long-Term Stability Solutions Licensing Methodology," March 1992 
(the approved version at the time the reload analyses are performed) 

c. The core operating limits shall be determined such that all applicable limits (e.g., fuel thermal-mechanical limits, core 
thermal-hydraulic limits, ECCS limits, nuclear limits such as shutdown margin, transient analysis limits and accident 
analysis limits) of the safety analysis are met.  

d. The Core Operating Limits Report, including any mid-cycle revisions or supplements, shall be supplied upon issuance, 
for each reload cycle, to the NRC Document Control Desk with copies to the Regional Administrator and Resident 
Inspector.  

* For cycle 19 only as approved in SE dated April 20, 1998.  
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