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CONSUMERS POWER COMPANY 
Docket 50-255 

Request for Change to the Technical Specifications 
License DPR-20 

1.0 USE AND APPLICATION CHANGE REQUEST 

March 28, 1996 

It is requested that Section 1.0, Definitions, of the Technical Specifications 
contained in the Facility Operating License DPR-20, Docket 50-255, issued to 
Consumers Power Company on February 21, 1991, for ths Palisades Plant be changed 
as described b~low: 

I. ARRANGEMENT AND CONTENT OF THIS PART OF THE CHANGE REQUEST: 

This part of the Technical Specification Change Request (TSCR) proposes 
changes to those Palisades Technical Specifications addressing Section 1.0, 
Definitions. These changes are intended to result in requirements which 
are appropriate for the Palisades plant, but closely emulate those of the 
Standard Technical Specifications, Combustion Engineering Plants, 
NUREG 1432, Revision 1. 

This discussion and its supporting information frequently refer to three 
sets of Technical Specifications; the following abbreviations are used for 
clarity and brevity: 

TS - The existing Palisades Technical Specifications, 
RTS - The revised Palisades Technical Specifications, 
STS - NUREG 1432, Revision 1. 

Five attachments are provided to assist the reviewer. Section 1.0 of the 
TS does not have a corresponding Bases section. Attachments 2 and 5, 
supplied for other parts of the TSCR, address the Bases for the associated 
parts of TS. The numbering and content of the remaining attachments is 
consistent with other parts of the TSCR. 

1. Proposed RTS pages 
2. Not Applicable to Section 1.0. 
3. A line by line comparison of the TS and RTS 
4. STS pages marked to show the differences between RTS and STS 
5. ·· Not applicable to Section 1.0. 
6. A line by line comparison of RTS and STS. 

Attachment 3, the line by line comparison of TS and RTS, is presented in a 
tabular format. The first page contains an explanation of the syntax and 
abbreviations used. The table is arranged numerically by TS item number. 
Each requirement in Sections 1 through 4 of TS is listed individually. In 
some cases, where a single numbered TS requirement contains more than one 
requirement, each requirement is listed individually under the same number. 

In each section of the proposed RTS, new requirements taken from STS have 
been proposed. Since there is no equivalent requirement in TS, these 
changes do not appear in Attachment 3. These changes are considered MORE 
RESTRICTIVE because they add requirements and operating restrictions which 
do not exist in the current Palisades TS. The new requirements do appear 
in Attachment 6 where they are identified by an entry of "New" in the third 
column. 
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Attachment 3 Provides the Following Information for Each TS Requirement: 

Identifying number of TS item, 
Identifying number of closest equivalent RTS item, 
Identification of TS item as LCO, Action, SR, etc., 
A short paraphrase of requirement, 
A description of each proposed change from TS to RTS. 

Classification of change as one of the following categories: 

2 

ADMINISTRATIVE - A change which is editorial in nature, which only involves 
movement of requirements within the TS without affecting their technical 
content, or clarifies existing TS requirements. 

RELOCATED - A change which only moves requirements, not meeting the 
10 CFR 50.36(c)(2)(ii) criteria, from the TS to the FSAR, to the Operating 
Requirements Manual, or to other documents controlled under 10 CFR 50.59. 

MORE RESTRICTIVE - A change which only adds new requirements, or which 
revised an existing requirement resulting in additional operational 
restriction. 

LESS RESTRICTIVE - A change which deletes any existing requirement, or 
which revises any existing requirement r~sulting in less operational 
restriction. 

Attachment 6, the line by line comparison of RTS and STS, is also presented 
in a tabular format. The first page contains an explanation of the syntax 
and abbreviations used; the second page contains a list of Palisades 
terminology used in place of the generic STS terminology. The table is 
arranged numerically by RTS item number. Each requirement in Sections 1 
through 3 of RTS or STS is listed individually. Requirements which appear 
in TS, but not in RTS or STS, do not appear in the Attachment 6 listing. 

Attachment 6 Provides the Following Information for Each RTS Requirement: 

Identifying number of RTS requirement, 
Identifying number of equivalent STS requirement, 
Identification of each requirement as LCO, Action, SR, etc., 
Short paraphrase of each requirement, 
A description of each difference between STS and RTS. 

II. TECHNICAL SPECIFICATION CHANGES PROPOSED: 

TS Section 1.0 addresses only definitions of terms used within the TS. 
RTS and STS Sections 1.0 address definitions, but also include discussions 
of the proper interpretation of LCO Action Table structure and Completion 
Times, and of Surveillance Requirement Frequencies. Each proposed change 
from TS to RTS is discussed in the attachments to this part of the TSCR. 

Each proposed change to a requirement in TS is described in Attachment 3 . 

Those proposed RTS requirements which have no counterpart in TS are 
described in Attachment 6. These new requirements are identified by the 
word "New" in the third column of Attachment 6. 
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The Major Changes From TS to RTS Proposed in This Part of the TSCR are: 

1. The definitions of plant operating conditions have been replaced with 
the operation Mode definitions used in STS. In several instances the 
name for a TS defined operation condition is the same as that for an 
STS Mode, but the definition differs. The most significant is the 
change in definitions for Hot Standby and Hot Shutdown. 

HOT STANDBY: 
TS: 
RTS: 

HOT SHUTDOWN: 
TS: 
RTS: 

Tave ~ 525 ° F, any rods withdrawn, and power < 23; 
Tave ~ 300 ° F and K.11 < 0. 99. 

Twe ~ 525°F, subcritical, and SOM meeting LCO 3.10. 
Twe < 300°F and > 200°F, and K~ < 0.99. 

2. STS Sections 1.2, Logical Connectors; 1.3, Completion Times; and 1.4 
Frequency have been included in RTS. 

The Major Differences Between RTS and STS in This Part of the TSCR are: 

3 

1. Several STS definitions which are inappropriate for Palisades have 
been replaced by plant specific definitions. Palisades uses Siemens 
Power Corporation as a fuel vendor; therefore, several STS definitions 
associated with core physics are inappropriate . 

2. The definitions for Response Times have been omitted. Palisades TS do 
not require response time testing. A review during the Systematic 
Evaluation Program concluded that addition of response time testing 
requirements was not necessary. 

III. NO SIGNIFICANT HAZARDS ANALYSIS: 

Each change proposed for Section 1.0 is classified as ADMINISTRATIVE. 
ADMINISTRATIVE changes move requirements within the TS or clarify existing 
TS requirements, without affecting their technical content. Since 
ADMINISTRATIVE changes do not alter the technical content of any 
requirements, they cannot involve a significant increase in the probability 
or consequences of an accident previously evaluated, create the possibility 
of a new or different kind of accident from any previously evaluated, or 
involve a significant reduction in a margin of safety. 

IV. CONCLUSION 

The Palisades Plant Review Committee has reviewed this part of the STS 
conversion Technical Specifications Change Request and has determined that 
proposing this change does not involve an unreviewed safety question. 
Further, the change involves no significant hazards consideration. This 
change has been reviewed by the Nuclear Performance Assessment Department . 
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ATTACHMENT 1 

CONSUMERS POWER COMPANY 
PALISADES PLANT 

DOCKET 50-255 

STS CONVERSION TECHNICAL SPECIFICATION CHANGE REQUEST 

1.0 USE AND APPLICATION PART 

Proposed Revised Technical Specifications pages 



Definitions 
1.1 

1.0 USE AND APPLICATION 

1.1 Definitions 

-------------------------------------NOTE-------------------------------------
The defined terms of this section appear in capitalized type and are applicable 
throughout these Technical Specifications and Bases. 

Term 

ACTIONS 

ASSEMBLY RADIAL 
PEAKING FACTOR 
( F,A) 

AVERAGE 
DIS INTEGRATION 
ENERGY (E) 

AXIAL OFFSET 
(AO) 

AXIAL SHAPE 
INDEX (ASI) 

PALISADES 

Definition 

ACTIONS shall be that part of a Specification that prescribes 
Required Actions to be taken under designated Conditions within 
specified Completion Times. 

F: shall be the maximum ratio of the individual assembly 
power to the core average assembly power integrated over the 
total core height, including tilt. 

-
E shall be the average (weighted in proportion to the 
concentration of each radionuclide in the primary coolant at 
the time of sampling) of the sum of the average beta and gamma 
energies per disintegration (in MeV) for isotopes, other than 
iodines, with half lives> 15 minutes, making up at least 95% 
of the total noniodine activity in the coolant. 

AO shall be the ratio of the power generated in the lower 
half of the core minus the power generated in the upper half of 
the core, to the sum of those powers (determined using the 
incore detectors.) 

ASI shall be the ratio of the power generated in the lower 
half of the core minus the power generated in the upper half of 
the core, to the sum of those powers (determined using the 
excore detectors.) 

1.1-1 
Amendment No: 
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CHANNEL 
CALIBRATION 

CHANNEL CHECK 

CHANNEL 
FUNCTIONAL 
TEST 

CORE ALTERATION 

PALISADES 

Definitions 
1.1 

A CHANNEL CALIBRATION shall be the adjustment, as necessary, 
of the channel output such that it responds with the necessary 
range and accuracy to known values of the parameter which the 
channel monitors. The CHANNEL CALIBRATION shall encompass the 
entire channel including the sensor, alarm, interlock, and trip 
functions, and shall include the CHANNEL FUNCTIONAL TEST. The 
CHANNEL CALIBRATION may be performed by any series of 
sequential, overlapping, or total channel steps such that the 
entire channel is calibrated. Neutron detectors may be 
excluded from CHANNEL CALIBRATIONS. 

A CHANNEL CHECK shall be the qualitative assessment, by 
observation, of channel behavior during operation. This 
determination shall include, where possible, comparison of the 
channel indication and status to other indications or status 
derived from independent instrument channels measuring the same 
parameter. 

A CHANNEL FUNCTIONAL TEST shall be: 

a. Analog and bistable channels - the injection of a simulated 
or actual signal into the channel as close to the sensor as 
practicable to verify OPERABILITY, including required 
alarms, interlocks, displays, and trip functions; 

b. Digital computer channels - the use of diagnostic programs 
to test digital computer hardware and the injection of 
simulated process data into the channel to verify 
OPERABILITY, including alarm and trip functions. 

The CHANNEL FUNCTIONAL TEST may be performed by means of any 
series of sequential, overlapping, or total channel steps so. 
that the entire channel is tested. 

CORE ALTERATION shall be the movement or manipulation of any 
fuel, sources, or control rods, within the reactor vessel with 
the vessel head removed and fuel in the vessel. Suspension of 
CORE ALTERATIONS shall not preclude completion of movement of a 
component to a safe position . 

1.1-2 
Amendment No: 



CORE OPERATING 
LIMITS REPORT 
(COLR) 

DOSE EQUIVALENT 
I-131 

LEAKAGE 

PALISADES 

Definitions 
1.1 

The COLR is the plant specific document that provides cycle 
specific parameter limits for the current reload cycle. 
These cycle specific parameter limits shall be determined for 
each reload cycle in accordance with Specification 5.6.5. 
Plant operation within these limits is addressed in individual 
Spec ifi cations. 

DOSE EQUIVALENT I-131 shall be that concentration of I-131 
(microcuries/gram) that alone would produce the same thyroid 
dose as the quantity and isotopic mixture of I-131, I-132, 
I-133, I-134, and I-135 actually present. The thyroid dose 
conversion factors used for this calculation shall be those 
listed in Table III of TID-14844, AEC, 1962, "Calculation of 
Distance Factors for Power and Test Reactor Sites," or those 
listed in Table E-7 of Regulatory Guide 1.109, Rev. 1, 1977, 
or ICRP 30, Supplement to Part 1, pages 192-212, Table titled, 
"Committed Dose Equivalent in Target Organs or Tissues per 
Intake of Unit Activity" .. 

LEAKAGE shall be: 

a. Identified LEAKAGE 

1. 

2. 

3. 

LEAKAGE, such as that from pump seals or valve packing 
(except Primary Coolant Pump seal leakoff), that is 
captured and conducted to collection systems or a sump 
or collecting tank; 

LEAKAGE into the containment atmosphere from sources 
that are both specifically located and known not to 
interfere with the operation of leakage detection 
systems and not to be pressure boundary LEAKAGE; or 

Primary Coolant System (PCS) LEAKAGE through a Steam 
Generator (SG) to the Secondary System. 

1.1-3 
Amendment No: 
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LEAKAGE 
(continued) 

MODE 

OPERABLE -
OPERABILITY 

PHYSICS TESTS 

PALISADES 

b. Unidentified LEAKAGE 

Definitions 
1.1 

All LEAKAGE (except Primary Coolant Pump seal leakoff), that 
is not identified LEAKAGE; 

c. Pressure Boundary LEAKAGE 

LEAKAGE (except SG LEAKAGE) through a nonisolable fault in a 
PCS component body, pipe wall, or vessel wall. 

A MODE shall correspond to any one inclusive combination of 
core reactivity condition, power level, average primary coolant 
temperature, and reactor vessel head closure bolt tensioning 
specified in Table 1.1-1 with fuel in the reactor vessel. 

A system, subsystem, train, component, or device shall be 
OPERABLE or have OPERABILITY when it is capable of performing 
.its specified safety function(s) and when all necessary 
attendant instrumentation, controls, normal or emergency 
electrical power, cooling and seal water, lubrication, and 
other auxiliary equipment that are required for the system, 
subsystem, train, component, or device to perform its specified 
safety function(s) are also capable of performing their related 
support function(s). 

PHYSICS TESTS shall be those tests performed to measure the 
fundamental nuclear characteristics of the reactor core and 
related instrumentation. These tests are: 

a. Authorized under the provisions of 10 CFR 50.59; or 

b. Otherwise approved by the Nuclear Regulatory Commission. 

1.1-4 
Amendment No: 



PRESSURE AND 
TEMPERATURE 
LIMITS REPORT 
(PTLR) 

QUADRANT POWER 
TILT (Tq) 

RATED THERMAL 
POWER (RTP) 

SHUTDOWN MARGIN 
(SOM) 

PALISADES 

Definitions 
1.1 

The PTLR is the plant specific document that provides the 
reactor vessel pressure and temperature limits, including 
heatup and cooldown rates, and the power operated relief 
valve lift settings and enable temperature associated with Low 
Temperature Overpressure Protection, for the current reactor 
vessel fluence period. These pressure and temperature limits 
shall be determined for each fluence period in accordance with 
Specification 5.6.6. Plant operation within these limits is 
addressed in individual specifications. 

Tqshall be the maximum positive ratio of the power generated 
in· any quadrant minus the average quadrant power, to the 
average quadrant power. 

RTP shall be a total reactor core heat transfer rate to the 
primary coolant of 2530 MWt. 

SOM shall be the instantaneous amount of reactivity by which 
the reactor is subcritical or would be subcritical from its 
present condition assuming: 

a. All full length control rods (shutdown and regulating) are 
fully inserted except for the single rod of highest 
reactivity worth, which is assumed to be fully withdrawn. 
However, with all rods verified fully inserted by two 
independent means, it is not necessary to account for a 
stuck rod in the SOM calculation. With any rods not capable 
of being fully inserted, the reactivity worth of these rods 
must be accounted for in the determination of SOM; 

b. In MODES 1 and 2, the fuel and moderator temperatures are 
changed to 532°F; and 

c. There is no change in part length rod position. 

1.1-5 
Amendment No: 



• STAGGERED 
TEST BASIS 

THERMAL POWER 

TOTAL RADIAL 
PEAKING FACTOR 
( F,T) 

PALISADES 

Definitions 
. 1.1 

A STAGGERED TEST BASIS shall consist of the testing of one of 
the systems, subsystems, channels, or other designated · 
components during the interval specified by the Surveillance 
Frequency, so that all systems, subsystems, channels, or other 
designated components are tested during n Surveillance 
Frequency intervals, where n is the total number of systems, 
subsystems, channels, or other designated components in the 
associated function. 

THERMAL POWER shall be the total reactor core heat transfer 
rate to the primary coolant. 

F!shall be the maximum product of the ratio of the individual 
assembly power to the core average assembly power times the 
local peaking factor for that assembly integrated over the 
total core height, including tilt. The local peaking factor is 
defined as the maximum ratio of an individual fuel rod power to 
the assembly average rod power. 

1.1-6 
Amendment No: 
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MODE TITLE 

1 Power Operation 

2 Startup 

3 Hot Standby 

4 Hot Shutdown1b1 

5 Cold Shutdown1b1 

6 Refuel i ng1c1 

(a) Excluding decay heat. 

(b) All reactor vessel head 

Table 1.1-1 
MODES 

REACTIVITY % RATED 
CONDITION THERMAL 

( k.11) POWER1
"
1 

~ 0.99 > 5 

~ 0.99 s 5 

< 0.99 NA 

< 0.99 NA 

< 0.99 NA 

NA NA 

AVERAGE 

Definitions 
1.1 

PRIMARY COOLANT 
TEMPERATURE ( ° F) 

NA 

NA 

~ 300 

300 > Tave > 200 

s 200 

NA 

closure bolts fully tensioned. 

(c) One or more reactor vessel head closure bolts less than fully tensioned. 

PALISADES 1.1-7 
Amendment No: 



Logical Connectors 
1.2 

~ 1.0 USE AND APPLICATION 

1.2 Logical Connectors 

PURPOSE 

BACKGROUND 

PALISADES 

The purpose of this section is to explain the meaning of 
logical connectors. 

Logical connectors are used in Technical Specifications (TS) to 
discriminate between, and yet connect, discrete Conditions, 
Required Actions, Completion Times, Surveillances and 
Frequencies. The only logical connectors that appear in TS are 
AND and OR. The physical arrangement of these connectors 
constitutes logical conventions with specific meanings. 

Several levels of logic may be used to state Required Actions. 
These levels are identified by the placement (or nesting) of 
the logical connectors and by the number assigned to each 
Required Action. The first level of logic is identified by the 
first digit of the number assigned to a Required Action and the 
placement of the logical connector in the first level of 
nesting (i.e., left justified with the number of the Required 
Action). The successive levels of logic are identified by 
additional digits of the Required Action number and by 
successive indentions of the logical connectors. 

When logical connectors are used to state a Condition, 
Completion Time, Surveillance or Frequency, only the first 
level of logic is used, and the logical connector is left 
justified with the statement of the Condition, Completion Time, 
Surveillance, or Frequency. 

1.2-8 
Amendment No: 



EXAMPLES 

EXAMPLE 1.2-1 

ACTIONS 

Logical Connectors 
1. 2 

The following examples illustrate the use of logical 
connectors. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. LCO not met. A.l Verify ... 

A.2 Restore ... 

In this example the logical connector AND is used to indicate that when in 
Condition A, both Required Actions A.l and A.2 must be completed. 

PALISADES 1. 2-9 
Amendment No: 



EXAMPLES 
(continued) 

EXAMPLE 1.2-2 

ACTIONS 

CONDITION 

A. LCO not met. A. l 

OR 

·A.2.1 

AND 

A. 2. 2 .1 

A.2.2.2 

OR 

A.3 

REQUIRED ACTION 

Trip ... 

Verify ... 

Reduce 

OR 

Perform 

Align 

Logical Connectors 
1. 2 

COMPLETION TIME 

This example represents a more complicated use of logical connectors. Required 
Actions A.l, A.2, and A.3 are alternative choices, only one of which must be 
performed as indicated by the use of the logical connector OR and the left 
justified placement. Any one of these three Actions may be chosen. If A.2 is 
chosen, then both A.2.1 and A.2.2 must be performed as indicated by the logical 
connector AND. Required Action A.2.2 is met by performing A.2.2.1 or A.2.2.2. 
The indented position of the logical connector OR indicates that A.2.2.1 
and A.2.2.2 are alternative choices, only one of which must be performed. 

PALISADES 1.2-10 
Amendment No: 



Completion Times 
1.3 

~ 1.0 USE AND APPLICATION 

1.3 Completion Times 

PURPOSE 

BACKGROUND 

DESCRIPTION 

PALISADES 

The purpose of this section is to establish the Completion Time 
convention and to provide guidance for its use. 

Limiting Conditions for Operation (LCOs) specify m1n1mum 
requirements for ensuring safe operation of the plant. The 
ACTIONS associated with an LCO state Conditions that typically 
describe the ways in which the requirements of the LCO can fail 
to be met. Specified with each stated Condition are Required 
Action(s) and Completion Time(s). 

The Completion Time is the amount of time allowed for completing 
a Required Action. It is referenced to the time of discovery of 
a situation (e.g., inoperable equipment or variable not within 
limits) that requires entering an ACTIONS Condition unless 
otherwise specified, providing the plant is in a MODE or 
specified condition stated in the Applicability of the LCO. 
Required Actions must be completed prior to the expiration of 
the specified Completion Time. An ACTIONS Condition remains in 
effect and the Required Actions apply until the Condition no 
longer exists or the pl~nt is not within the LCO Applicability. 

If situations are discovered that require entry into more than 
one Condition at a time within a single LCO (multiple 
Conditions), the Required Actions for each Condition must be 
performed within the associated Completion Time. When in 
multiple Conditions, separate Completion Times are tracked for 
each Condition starting from the time of discovery of the 
situation that required entry into the Condition. 

Once a Condition has been entered, subsequent trains, 
subsystems, components, or variables expressed in the Condition, 
discovered to be inoperable or not within limits, will not 
result in separate entry into the Condition, unless specifically 
stated. The Required Actions of the Condition continue to apply 
to each additional failure, with Completion Times based on 
initial entry into the Condition. 

1.3-11 
Amendment No: 
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DESCRIPTION 
(continued) 

PALISADES 

Completion Times 
1.3 

However, when a subsequent train, subsystem, component, or 
variable expressed in the Condition is discovered to be 
inoperable or not within limits, the Completion Time(s) may be 
extended. To apply this Completion Time extension, two criteria 
must first be met. The subsequent inoperability: 

a. Must exist concurrent with the first inoperability; and 

b. Must remain inoperable or not within limits after the 
first inoperability is resolved. 

The total Completion Time allowed for completing a Required 
Action to address the subsequent inoperability shall be limited 
to the more restrictive of either: 

a. The stated Completion Time, as measured from the initial 
entry into the Condition, plus an additional 24 hours; or 

b. The stated Completion Time as measured from discovery of 
the subsequent inoperability. 

The above Completion Time extensions do not apply to those 
Specifications that have exceptions that allow completely 
separate reentry into the Condition (for each train, subsystem, 
component, or variable expressed in the Condition) and separate 
tracking of Completion Times based on this reentry. These · 
exceptions are stated in individual Specifications. 

The above Completion Time extension does not apply to a 
Completion Time with a modified "time zero." This modified 
"time zero" may be expressed as a repetitive time (i.e., "once 
per 8 hours," where the Completion Time is referenced from a 
previous completion of the Required Action versus the time of 
Condition entry) or as a time modified by the phrase "from 
discovery ... " Example 1.3-3 illustrates one use of this type 
of Completion Time. The 10 day Completion Time specified for 
Conditions A and B in Example 1.3-3 may not be extended. 

1.3-12 
Amendment No: 
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Completion Times 
1.3 

EXAMPLES The following examples illustrate the use of Completion Times 
with different types of Conditions and changing Conditions. 

EXAMPLE 1.3-1 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

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

B.2 Be in MODE 5. 36 hours 

Condition B has two Required Actions. Each Required Action has its own separate 
Completion Time. Each Completion Time is referenced to the time that Condition B 
is entered. 

The Required Actions of Condition B are to be in MODE 3 within 6 hours AND in 
MODE 5 within 36 hours. A total of 6 hours is allowed for reaching MODE 3 and a 
total of 36 hours (not 42 hours) is allowed for reaching MODE 5 from the time that 
Condition B was entered. If MODE 3 is reached within 3 hours, the time allowed 
for reaching MODE 5 is the next 33 hours because the total time allowed for · 
reaching MODE 5 is 36 hours . 

If Condition B is entered while in MODE 3, the time allowed for reaching MODE 5 is 
the next 36 hours . 

• PALISADES 1.3-13 
Amendment No: 



EXAMPLES 
(continued) 

EXAMPLE 1.3-2 

ACTIONS 

CONDITION 

A. One pump inoperable. 

B. Required Action and 
associated Completion 
Time not met. 

A. l 

B .1 

AND 

B.2 

REQUIRED ACTION 

Restore pump to OPERABLE 
status. 

Be in MODE 3. 

Be in MODE 5. 

Completion Times 
1.3 

COMPLETION TIME 

7 days 

6 hours 

36 hours 

When a pump is declared inoperable, Condition A is entered. If the pump is not 
restored to OPERABLE status within 7 days, Condition B is also entered and the 
Completion Time clocks for Required Actions B.l and B.2 start. If the inoperable 
pump is restored to OPERABLE status after Condition B is entered, Condition A and 
B are exited, and therefore, the Required Actions of Condition B may be 
terminated. 

When a second pump is declared inoperable while the first pump is still 
inoperable, Condition A is not re-entered for the second pump. LCO 3.0.3 is 
entered, since the ACTIONS do not include a Condition for more than one inoperable 
pump. The Completion Time clock for Condition A does not stop after LCO 3.0.3 is 
entered, but continues to be tracked from the time Condition A was initially 
entered. 

While in LCO 3.0.3, if one of the inoperable pumps is restored to OPERABLE status 
and the Completion Time for Condition A has not expired, LCO 3.0.3 may be exited 
and operation continued in accordance with Condition A. 

While in LCO 3.0.3, if one of the inoperable pumps is restored to OPERABLE status 
and the Completion Time for Condition A has expired, LCO 3.0.3 may be exited and 
operation continued in accordance with Condition B. The Completion Time for 
Condition B is tracked from the time the Condition A Completion Time expired. 

On restoring one of the pumps to OPERABLE status, the Condition A Completion Time 
is not reset, but continues from the time the first pump was declared inoperable. 
This Completion Time may be extended if the pump restored to OPERABLE status was 
the first inoperable pump. A 24 hour extension to the stated 7 days is allowed, 
provided this does not result in the second pump being inoperable for > 7 days. 

PALISADES 1.3-14 
Amendment No: 



EXAMPLES 
(continued) 

EXAMPLE 1.3-3 

ACTIONS 

CONDITION 

A. One Function x train 
inoperable. 

B. One Function Y train 
inoperable. 

c. One Function X train 
inoperable. 

AND 

One Function Y train 
inoperable. 

A. l 

B .1 

C.l 

OR 

C.2 

REQUIRED ACTION 

Restore Function X train to 
OPERABLE status. 

Restor~ Function Y train to 
OPERABLE status. 

Restore Function X train to 
OPERABLE status. 

Restore Function Y train to 
OPERABLE status. 

Completion Times 
1.3 

COMPLETION TIME 

7 days 

AND 

10 days from 
discovery of 
failure to meet 
the LCO 

72 hours 

AND 

10 days from 
discovery of 
failure to meet 
the LCO 

12 hours 

12 hours 

When one Function X train and one Function Y train are inoperable, Condition A and 
Condition B are concurrently applicable. The Completion Times for Condition A and 
Condition B are tracked separately for each train starting from the time each 
train was declared inoperable and the Condition was entered. A separate 
Completion Time is established for Condition C and tracked from the time the 
second train was declared inoperable (i.e., the time the situation described in 
Condition C was discovered). 

If Required Action C.2 is completed within the specified Completion Time, 
Conditions B and C are exited. If the Completion Time for Required Action A.l has 
not expired, operation may continue in accordance with Condition A. The remaining 
Completion Time in Condition A is measured from the time the affected train was 
declared inoperable (i.e., initial entry into Condition A) . 

• PALISADES 1.3-15 
Amendment No: 
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EXAMPLES 
(continued) 

EXAMPLE 1.3-3 

Completion Times 
1.3 

The Completion Times of Conditions A and B are modified by a logical connector, 
with a separate 10 day Completion Time measured from the time it was discovered 
the LCO was not met. In this example, without the separate Completion Time, it 
would be possible to alternate between Conditions A, B, and C in such a manner 
that operation could continue indefinitely without ever restoring systems to meet 
the LCO. The separate Completion Time modified by the phrase "from discovery of 
failure to meet the LCO" is designed to prevent indefinite continued operation 
while not meeting the LCO. This Completion Time allows for an exception to the 
normal "time zero" for beginning the Completion Time "clock." In this instance, 
the Completion Time "time zero 11 is specified as commencing at the time the LCO was 
initially not met, instead of at the time the associated Condition was entered. 

EXAMPLE 1.3-4 

ACTIONS 

CONDITION 

A. One or more valves 
inoperable. 

B. Required Action and 
associated Completion 
Time not met. 

REQUIRED ACTION COMPLETION TIME 

A. l Restore valve(s) to 4 hours 
OPERABLE status . 

B.l Be in MODE 3. 6 hours 

AND 

8.2 Be in MODE 4. 30 hours 

A single Completion Time is used for any number of valves inoperable at the same 
time. The Completion Time associated with Condition A is based on the initial 
entry into Condition A and is not tracked on a per valve basis. Declaring 
subsequent valves inoperable, while Condition A is still in effect, does not 
trigger the tracking of separate Completion Times. 

Once one of the valves has been restored to OPERABLE status, the Condition A 
Completion Time is not reset, but continues from the time the first valve was 
declared inoperable. The Completion Time may be extended if the valve restored to 
OPERABLE status was the first inoperable valve. The Condition A Completion Time 
may be extended for up to 4 hours provided this does not result in any subsequent 
valve being inoperable for > 4 hours. 

If the Completion Time of 4 hours (including the extension) expires while one or 
more valves are still inoperable, Condition B is entered. 

PALISADES 1.3-16 
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EXAMPLES 
(continued) 

EXAMPLE· 1. 3-5 

ACTIONS 

Completion Times 
1.3 

-------------------------------------NOTE--------------------------------------
Separate Condition entry is allowed for each inoperable valve. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more valves A.1 Restore valve to OPERABLE 4 hours 
inoperable. status. 

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

B.2 Be in MODE 4. 30 hours 

The Note above the ACTIONS Table is a method of modifying how the Completion Time 
is tracked. If this method of modifying how the Completion Time is tracked was 
applicable only to a specific Condition, the Note would appear in that Condition 
rather than at the top of the ACTIONS Table. 

The Note allows Condition A to be entered separately for each inoperable valve, 
and Completion Times tracked on a per valve basis. When a valve is declared 
inoperable, Condition A is entered and its Completion Time starts. If subsequent 
valves are declared inoperable, Condition A is entered for each valve and separate 
Completion Times start and are tracked for each valve. 

If the Completion Time associated with a valve in Condition A expires, Condition B 
is entered for that valve. If the Completion Times associated with subsequent 
valves in Condition A expire, Condition B is entered separately for each valve and 
separate Completion Times start and are tracked for each valve. If a valve that 
caused entry into Condition B is restored to OPERABLE status, Condition B is 
exited for that valve. 

Since the Note in this example allows multiple Condition entry and tracking of 
separate Completion Times, Completion Time extensions do not apply. 

PALISADES 1.3-17 
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EXAMPLES 
(continued) 

EXAMPLE 1.3-6 

ACTIONS 

CONDITION 

A. One subsystem 
inoperable. 

B. Required Action and 
associated Completion 
Time not met. 

A. l 

AND 

A.2 

B .1 

AND 

B.2 

REQUIRED ACTION 

Verify affected subsystem 
isolated. 

Restore subsystem to 
OPERABLE status. 

Be in MODE 3. 

Be in MODE 5. 

Completion Times 
1.3 

COMPLETION TIME 

1 hour 

AND 

Once per 8 hours 
thereafter 

72 hours 

6 hours 

36 hours 

Required Action A.l has two Completion Times. The 1 hour Completion Time begins 
at the time the Condition is entered and each "Once per 8 hours thereafter" 
interval begins upon performance of Required Action A.l. 

If after Condition A is entered, Required Action A.l is not met within either the 
initial 1 hour or any subsequent 8 hour interval from the previous performance 
(plus the extension allowed by SR 3.0.2), Condition Bis entered. 

The Completion Time clock for Condition A does not stop after Condition B is 
entered, but continues from the time Condition A was initially entered. If 
Required Action A.l is met after Condition B is entered, Condition B is exited and 
operation may continue in accordance with Condition A, provided the Completion 
Time for Required Action A.2 has not expired. 

IMMEDIATE 
COMPLETION 
ACTION 

PALISADES 

When "Immediately" is used as a Completion Time, the Required 
Action should be pursued without delay and in a controlled 
manner . 

1.3-18 
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Frequency 
1.4 

1.0 USE AND APPLICATION 

1.4 Frequency 

PURPOSE · 

DESCRIPTION 

EXAMPLES 

PALISADES 

The purpose of this section is to define the proper use and 
application of Frequency requirements. 

Each Surveillance Requirement (SR) has a specified Frequency in 
which the Surveillance must be performed in order to meet the 
associated LCO. An understanding of the correct application of 
the specified Frequency is necessary for compliance with the SR. 

The "Specified Frequency" is referred. to throughout this section 
and each of the Specifications of Section 3.0, Surveillance 
Requirement (SR) Applicability. The "specified Frequency" 
consists of the requirements of the Frequency column of each SR, 
as well as certain Notes in the Surveillance column that modify 
performance requirements. 

Situations where a SurveiJlance could be required (i.e., its 
Frequency could expire), but where it is not possible or not 
desired that it be performed until sometime after the associated 
LCO is within its Applicability, represent potential SR 3.0.4 
conflicts. To avoid these conflicts, the SR (i.e., the 
Surveillance or the Frequency) is stated such that it is only 
"required" when it can be and should be performed. With an SR 
satisfied, SR 3.0.4 imposes no restriction. 

The following examples illustrate the various ways that 
Frequencies are specified. In these examples, the Applicability 
of the LCO (LCO not shown) is MODES 1, 2, and J. 

1.4-19 
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EXAMPLES 
(continued) 

EXAMPLE 1.4-1 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

Perform CHANNEL CHECK. 

Frequency 
1.4 

FREQUENCY 

12 hours 

Example 1.4-1 contains the type of SR most often encountered in the Technical 
Specifications (TS). The Frequency specifies an interval (12 hours) during which 
the associated Surveillance must be performed at least one time. Performance of 
the Surveillance initiates the subsequent interval. Although the Frequency is 
stated as 12 hours, an extension of.the time interval to 1.25 times the stated 
Frequency is allowed by SR 3.0.2 for operational flexibility. The measurement of 
this interval continues at all times, even when the SR is not required to be met 
per SR 3.0.l (such as when the equipment is inoperable, a variable is outside 
specified limits, or the plant is outside the Applicability of the LCO). If the 
interval specified by SR 3.0.2 is exceeded while the plant is in a MODE or other 
specified condition in the Applicability of the LCO, and the performance of the 
Surveillance is not otherwise modified (refer to Example 1.4-3), then SR 3.0.3 
becomes applicable. 

If the interval as specified by SR 3.0.2 is exceeded while the plant is not in a 
MODE or other specified condition in the Applicability of the LCO for which 
performance of the SR is required, the Surveillance must be performed within the 
Frequency requirements of SR 3.0.2 prior to entry into the MODE or other specified 
condition. Failure to do so would result in a violation of SR 3.0.4. 

PALISADES 1.4-20 
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EXAMPLES 
(continued) 

EXAMPLE 1.4-2 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

Verify flow is within limits. 

Frequency 
1.4 

FREQUENCY 

Once within 
12 hours after 
~ 25% RTP 

AND 

24 hours 
thereafter 

Example 1.4-2 has two Frequencies. The first is a one time performance Frequency, 
and the second is of tfie·type shown in Example 1.4-1. The logical connector "AND" 
indicates that both Frequency requirements must be met. Each time reactor power 
is increased from a power level < 25% RTP to~ 25% RTP, the Surveillance must be 
performed within 12 hours . 

The use of "once" indicates a single performance will satisfy the specified 
Frequency (assuming no other Frequencies are connected by "AND"). This type of 
Frequency does not qualify for the extension allowed by SR 3.0.2. "Thereafter" 
indicates future performances must be established per SR 3.0.2, but only after a 
specified condition is first met (i.e., the "once'' performance in this example). 
If reactor power decreases to< 25% RTP, the measurement of both intervals stops. 
New·intervals start upon reactor power reaching 25% RTP . 

• PALISADES 1.4-21 
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EXAMPLES 
(continued) 

EXAMPLE 1.4-3 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

--------------------------NOTE--------------------------
Not required to be performed until 12 hours after 
~ 25% RTP. 

Perform channel adjustment. 

Frequency 
1.4 

FREQUENCY 

7 days 

As the Note modifies the required performance of the Surveillance, it is construed 
to be part of the ''specified Frequency." Should the 7 day interval be exceeded 
while operation is < 25% RTP, this Note allows 12 hours after power reaches 
~ 25% RTP to perform the Surveillance. The Surveillance is still considered to be 
performed within the "specified Frequency." The interval continues, whether or 
not the plant operation is< 25% RTP between performances. Therefore, if the 
Surveillance were not performed within the 7 day (plus the extension allowed by 
SR 3.0.2) interval, but operation was < 25% RTP, it would not constitute a failure 
of the SR or failure to meet the LCO. Also, no violation of SR 3.0.4 occurs when 
changing MODES, even with the 7 day Frequency not met, provided operation does not 
exceed 12 hours with power ~ 25% RTP. 

Once the plant reaches 25% RTP, 12 hours would be allowed for completing the 
Surveillance. If the Surveillance were not performed within this 12 hour 
interval, there would then be a failure to perform a Surveillance within the 
specified Frequency, and the provisions of SR 3.0.3 would apply . 

• PALISADES 1.4-22 
Amendment No: 
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Not Applicable. 

to 

This Section 
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• • • 
Palisades Tech Spec Requirement List. Corrected through Amendment 170 

A list of the existing Palisades Tech Specs (TS) correlated to Palisades Revised Technical Specifications (RTS). 

First Column; Existing Palisades Tech Spec (TS) number 

Each numbered TS item is listed in the left-most column. Items which contain more than one requirement are listed once for each requirement. 

Second Column; Palisades Revised Tech Spec (RTS) number 

The nearest corresponding numbered RTS item is listed in the second column. If the item does not appear in RTS, it is noted as 'Deleted' or 'Relocated.' 

Deleted is used where an item has been eliminated as a tech spec, ie deleting, iaw GL 84-15, the requirement to test a D.G. when an ECCS pump in the opposite 
train becomes inoperable. 

Relocated is used where an item has been moved to a controlled program or document because it does not meet the "Criteria" of 10 CFR 50.36(2)(c)(ii). 

Where an item is relocated or deleted, the number of the associated RTS section has been added to allow sorting the list by section number. Relocated items, 
such as heavy load restrictions, which are not associated with any particular RTS section are arbitrarily assigned the number 5.0. 

Third Column; TS Item Description 

An abbreviation of the TS requirement appears in the third column. Each item is identified as: LCO, ACTION, SR, Admin, Exception, etc. Some items are implied, rather than 
explicit, ie a LCO is implied when an ACTION exists without a stated LCO. 

Description Key; TS requirement type: 

Safety Limit 
Surveillance Requirement 
Limiting Safety Setting 
Limiting Condition for Operation 
Action 

Administrative Requirement 
Permitted Instrument Bypass 
Defined Term 
Exception to other Requirement 
Descriptive material 
Table 

Forth Column; Classification of Changes: 

Column 3 syntax: 

SL: 
SR: 
LSS: 
LCO: 
ACTN: 

ADMN: 
Byps: 
DEF: 
XCPT: 
DESC: 
TBL: 

Safety limit; Applicable conditions 
Equipment to be tested; Test description;· Frequency 
RPS Trip Channel & required setting 
Equipment to be operable; Applicable conditions 
Condition requiring action; Required action; Completion time 

Administrative requirement 
Bypassable component; conditions when bypass permitted 
Name of defined item 
Excepted spec or condition; Applicable conditions 
Subject matter 
Table 

Each change is identified as ADMINISTRATIVE, RELOCATED, MORE RESTRICTIVE, or LESS RESTRICTIVE. 

Fifth Column; Discussion of Changes: 

Each change is discussed briefly. 

1 



• 
Comparison of existing Palisades Tech Specs and Proposed Palisades Tech Specs. 

TS Number 

1. 0 

New 

1.1 ( 1) 

1.1 (2) 

1.1 (3) 

1.1 ( 4) 

1.1 (5) 

1.)(6) 

1.1(7) 

1.1 (8) 

1.1 (9) 

1.1(10) 

1.1(11) 

1.1(12) 

1.1(13) 

New 

1.1(14) 

1.1(15) 

1.1(16) 

1.1(17) 

1.1(18) 

1.1(19) 

RTS Number 

1.1 

1.1 ( 1) 

1.1 (2) 

1.1(3) 

1.1(4)/1.1(5) 

1.1 (6) 

1.1(7) 

1.1 (8) 

1.1 (Tb 1 1.1-1) 

1.1 Deleted 

1.1 Deleted 

1.1(10) 

1.1(11) 

1.1 (Tbl 1.1-1) 

1.1 (Tbl 1.1-1) 

1.1(13) 

1.1(15) 

1.1(14) 

1.1 (Tbl 1.1-1) 

1.1(17) 

1.1(18) 

1.1 Deleted 

TS requirement description 

Definitions 

DEF: Actions 

DEF: Assembly Radial Peaking Factor (F,A) 

-
DEF: E - Average Disintegration Energy 

DEF: Axial Offset or Axial Shape Index 

DEF: Channel Calibration 

DEF: Channel Check 

DEF: Channel Functional Test 

DEF: Cold Shutdown; Shutdown Boron & <210"F 

DEF: Containment Integrity 

DEF: Control Rods; Full-length rods 

DEF: COLR; Core Op Limits Report 

DEF: Dose Equivalent l-131 

DEF: Hot Shutdown; Sub crit, SDM >LCD 3.10, >525"F 

DEF: Hot Standby; >525°F, any rods out, <2% RTP 

DEF: MODE; see Table 1.1-1 

DEF: Low Power Physics testing 

DEF: Operable; capable of its required function 

DEF: Power Operation; >2% RTP 

DEF: Quadrant Power Tilt (Tq) 

DEF: Rated Power; 2530 Mwt 

DEF: Reactor Critical; >10"4% 

2 

• 
(03/28/96) 

Classification and Description of Changes 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE : 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADM IN I STRATI VE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADM! NI STRATI VE: 

ADMINISTRATIVE: 

ADM IN I STRATI VE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

Added STS definition. 

Definition was reworded slightly to agree more closely 
with the analytical documents which it supports. There is 
no change in intent or effect. 

Requirement unchanged. 

Redefined as separate definitions to agree with actual 
plant usage. 

Requirement unchanged. 

Changed to agree with STS. 

Changed to agree more closely with STS. 

Changed to "MODE 5"; <200"F, iaw STS. 

Not a defined term in STS. 

Not a defined term in STS. 

Requirement unchanged. 

Requirement unchanged. 

Changed to "MODE 3"; K,ff <0.99 & >300°F, iaw STS. 

Changed to "MODE 2"; K,11 >O. 99 & <5%, i aw STS. 

Added STS definition. 

Changed to "PHYSICS TESTS", iaw STS. 

Changed to agree with STS. 

Changed to "MODE 1"; >5%, i aw STS. 

Requirement unchanged. 

Changed to "RATED THERMAL POWER"; used STS definition. 

Not a defined term in STS. 



• •• 
Comparison of existing Palisades Tech Specs and Proposed Palisades Tech Specs_ 

TS Number 

1.1(20) 

1.1(21) 

1.1(22) 

1.1(23) 

1.1(24) 

New 

New 

1.1(25) 

RTS Number 

1.1 Deleted 

1.1 (9) 

1. 1 (Tb l 1.1-1) 

1.1 Deleted 

1.1(19) 

1.1(20) 

1.1(21) 

1.1(22) 

TS requirement description 

DEF: Refueling Boron Concentration; K-eff <0.95 

DEF: Refueling Operation; Moving core parts 

DEF: Refueling Shutdown; >Ref Boron & <210"F 

DEF: Shutdown Boron Concentration; K-eff <0.98 

DEF: Shutdown Margin; Amount subcritical W/Rx trip 

DEF: Staggered Test Basis 

DEF: Thermal Power 

DEF: Total Radial Peaking Factor 
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• 
(03/28/96) 

Classification and Description of Changes 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADM IN I STRATI VE: 

ADMINISTRATIVE: 

ADM IN I STRATI VE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

Not a defined term in STS. 

Changed to "CORE ALTERA TI ON", i aw STS. 

Changed to "MODE 6"; Rx vessel head not tensioned, i aw 
STS. 

Not a defined term in STS. 

Changed definition slightly to agree W/STS. 

Added STS definition. 

Added STS definition. 

Definition was reworded slightly to agree more closely 
with the analytical documents which it supports. There is 
no change in intent or effect. 
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1.0 USE AND APPLICATION 

1.1 Definitions 

Definitions 
1.1 

-------------------------------------NOTE-------------------------------------
The defined terms of this section appear in capitalized type and are 
applicable throughout these Technical Specifications and Bases. 

Term Definition 

ACTIONS ACTIONS shall be that part of a Specification that 
prescribes Required Actions to be taken under 
designated Conditions within specified Completion 
Times . 

AXIAL SHAPE INDEX (ASI) ASI shall be the power geRerated iR the lower h~lf 
of the core less the power geRerated iR the upper 
half of the core, divided by the sum of the power 
geRerated iR the lower and upper halves of the 
ffi-f-e--;-

ASI lower - upper 
=------

lower + upper 

(continued) 

1.1-1 



• 1.1 Defi nit i ans 

AZIMUTHAL POWER TILT 
fi:q) Digital 

AZIMUTHAL POWER TILT 

CHANNEL CALIBRATION 

GEOG STS P'Aibl:SAUES 
::;:::::::::::::::::::::::::·:·:·:·:·:·:··.·.·.·.·.·.·.· 

Definitions 
1. 1 

AZIMUTHAL POWER TILT shall be the poHer asymmetry 
bet~een azimuthally symmetric fuel assemblies. 

AZIMUTHAL POWER TILT shall be the maximum of the 
difference between the power generated in any core 
quadrant (upper or l mmr) ( Plflll!ll) and the average 
power of all quadrants (PHVll) in that half (upper 
or l mJer) of the core, divided by the average 
power of all quadrants in that half (upper or 
lower) of the core. 

p - p 
quad avg 

pavg 

A CHANNEL CALIBRATION shall be the adjustment, as 
necessary, of the channel output such that it 
responds with-ffi. the necessary range and.ac:curacy 
to known values of the parameter ·tft.a.t. Wbfa$.h the 
channel monitors. The CHANNEL CALIBRAtlbN.shall 
encompass the entire channel, iD~l~4JD9 .. the 
required sensor, al arm, di spl ai]::J.Jd'!g@J@@K, and 
trip functions, and shall incl ude.·lhittHANNEL 
FUNCTIONAL TEST. Calibration of instrument 
channels with resistance temperature detector 
(RTD) or thermocouple sensors may consist of an 
inplace qualitative assessment of sensor behavior 
and normal calibration of the remaining adjustable 
devices in the channel. Whenever a sensing 
element is replaced, the next required CHANNEL 
CALIBRATION shall include an inplace cross 
calibration that com~ares the other sensing 
ele~ents with the recently installed sensing 
element. The CHANNEL CALIBRATION may be performed 
by means of any series of ~~q~ential, overlapping, 

. or total channel steps -s--e @Hen that the entire 

~ij,:!:~iiP:::~=:.lr:§i:~;.~~i~~,;,~;:~;:~llll!l~i~illll';~gr'~;:;:::'m~M:,:,P:~ 

(continued) 

1.1-2 



• 

• 

1.1 Definitions 

CHANNEL CHECK 

CHANNEL FUNCTIONAL TEST 

CORE ALTERATION 

CORE OPERATING.LIMITS 
REPORT (COLR) 

GEOG STS. PAUISAUES 
::::::::::::::·:·:·:·:·:·:·:·:·:::::;:::::::::::::::·::: 

Definitions 
1.1 

A CHANNEL CHECK shall be the qualitative 
assessment, by observation, of channel behavior 
during operation. This determination shall 
include, where possible, comparison of the channel 
indication and status to other indications or 
status derived from independent instrument 
channels measuring the same parameter. 

A CHANNEL FUNCTIONAL TEST shall be: 

a. Analog and bistable channels~the injection of 
a simulated or actual' signal into the channel 
as close to the sensor as practicable to 
verify OPERABILITY, including required alarms, 
interlocks, display!~:~: and trip functions; 

b. Digital computer channels~the use of 
diagnostic programs to test digital computer 
hardware and the injection of simulated 
process data into the channel to verify 
OPERABILITY, including alarm and trip 
functions . 

The CHANNEL FUNCTIONAL TEST may be performed by 
means of any series of sequential, overlapping, or 
total channel steps so that the entire channel is 
tested. 

CORE ALTERATION shall be the movement or 
manipulation of any fµel~ ~9~r~es, or reactivity 
control components §qnrtrn~q]f!Wiq~J.:~ [excluding control 
element assemblies (CIAs)i;~Tfhdra·.m into the upper 
guide structure], within the reactor vessel with 
the vessel head removed and fuel in the vessel. 
Suspension of CORE ALTERATIONS shall not preclude 
completion of movement of a component to a safe 
position. 

The COLR is the ttfl-44. p]:~q~ specific document that 
provides cycle specifi~ ~~rameter limits for the 
current reload cycle. These cycle specific 
parameter limits sha,l l be determined for each 
reload cycle in accordance with Specification 
5.6.5. Plant operation within these limits is 
addressed in individual Specifications . 

(continued) 
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Definitions 
1.1 

1.1 Definitions (continued) 

DOSE EQUIVALENT I-131 

DISINTEGRATION ENERGY 

ENGINEERED SAFETY 
FEATURE (ESF) RESPONSE 
TIME 

DOSE EQUIVALENT I-131 shall be that concentration 
of I-131 (microcuries/gram) that alone would . 
produce the same thyroid dose as the quantity and 
isotopic mixture of I-131, I-132, I-133, I-134, 
and I-135 actually present. The thyroid dose 
conversion factors used for this calculation shall 
be those listed in fTable III of TID-14844, AEC, 
1962, "Calculation of Distance Factors for Power 
and Test Reactor Sites," or those listed in 
Table E-7 of Regulatory Guide 1.109, Rev. 1, NRG, 
1977, or ICRP 30, Supplement to Part 1, page 192-
212, Table titled, "Committed Dose Equivalent in 
Target Organs or Tissues per Intake of Unit 
Activityf. 

E: shall be the average (\!eighted in proportion 
to the concentration of each radionuclide in the 
reactor coolant at the time of sampling) of the 
sum of the average beta and gamma energies per 
disintegration (in MeV) for isotopes, other than 
iodines, with half lives> [15] minutes, making up 
at least 95% of the total noniodine activity in 
the coolant . 

The ESF RESPONSE TIME shall be that time interval 
from when the monitored parameter exceeds its ESF 
actuation setpoint at the channel sensor until the 
ESF equipment is capable 6f performing its safety 
function (i.e., the valves travel to their 
required positions, pump discharge pressures reach 
their required values, etc.). Times shall include 
diesel generator starting and sequence loading 
delays, where applicable. The response time may 
be measured by means of any series of sequential, 
overlapping, or total steps so that the entire 
response time is measured. 

t.a~~~~~~~~~~~~T~h~e'-fllm~ax~1~·mmu~m'l-Tla+l+l~o•~•a~b~1~el---f"-c~on~tha~i~n~m~e*n~t-l~e~aHk~a~g~e----F-r~atHei.,-, 

t.a, shall be [0.25]% of containment air weight per 
day at the calculated peak containment pressure 
-ftl111-:-

(continued) 

c EOG STS pJ.,\:filTSAfiE:s 
::::::::::::::::::::::::::;:::::::::;:;.;:;:::;:::::;:;: 
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Definitions 
1.1 

1.1 Definitions (continued) 

LEAKAGE 

MODE 

LEAKAGE shall be: 

a. Identified LEAKAGE 

1. LEAKAGE, such as that from pump seaJs cir 

valve packing ·(except reactor Rnim~f& 
cool ant pump fR&P+ seal water inJCi:l1on or 
leakoff), that is captured and conducted to 
collection systems or a sump or collecting 
tank; 

2. LEAKAGE into the containment atmosphere 
from sources that are both specifically 
located and known either not to interfere 
with the op~r~tion of leakage detection 
systems et'- ~DP: not to be pressure boundary 
LEAKAGE; or· 

3. Reactor PrHiil~!ry Cool ant System -f-Rf£t (PCS)• 
LEAKAGE fhrOUgh a steam generator ( SG) lb' 
the Secondary System. 

b. Unidentified LEAKAGE 

i·~i~i~~-~.~G ~ h·~·f x~·~·P~g•~•r·~·-~:·~~~:'~~di'~•rA•~·~~~··r•·§•~•~•!•· 
c. Pressure Boundary LEAKAGE 

LEAKAGE (except SG LEAKAGE) through a 
nonisolable fault in an Rf-£ fly$, component 
body, pipe wall, or vessel w~ll. 

A MODE shall correspond to any one inclusive 
combination of core reac:Ji\l.HY condition, power 
1eve1 , average reactor pnimij•r& coo 1 ant 
temperature, and reactor ves'sel head closure bolt 
tensioning specified in Table 1.1-1 with fuel in 
the reactor vessel. 

(continued) 
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1.1 

1.1 Definitions .(continued) 

OPERABLE-OPERABILITY 

PHYSICS TESTS 

PRESSURE AND 
TEMPERATURE-LIMITS 
REPORT (PTLR) 

A system, subsystem, train, component, or device 
shall be OPERABLE or have OPERABILITY when it is 
capable of performing its specified safety 
function(s) and when all necessary attendant 
instrumentation, controls, normal or emergency 
electrical power, cooling and seal water, 
lubrication, and other auxiliary equipment that 
are required for the system, subsystem, train, 
component, or device to perform its specified 
safety function(s) are also capable of performing 
their related support function(s). 

PHYSICS TESTS shall be those tests performed to 
measure the fundamental nuclear characteristics of 
the reactor core and related instrumentation. 
These tests are: 

a. Described iA Chapter [14, IAitial Test 
Program] .of the FSAR; 

b~. Authorized under the provisions of 
10 CFR 50.59; or 

E~. Otherwise approved by the Nuclear Regulatory 
• Commission. 

The PTLR is the wri-t- p]:~Of specific document that 
provides the reactor vessel pressure and 
temperatyr~J.imit~~-.i~~]_ytjJrrg h9.~t~P ~ntj.~99J~9wn 

·-'e pressure and temperature limits shall be 
determined for each fluence period in accordance 
with Specification 5.6.6. Plant operation within 
these operatiAg limits is addressed iA LCO 3.4.3, 
"RCS Pressure aAd Temperature (P/T) Limits, 11 aAd 
LGO 3. 4 .12, 11 Lm~ Temperatur9. .. Qyq.r..P.l"9.s.sure 
~:i~~j"i,;~i~J.~~j~~P) System." :]:ifuqjjyj]i=qy·~:J:: 

·· · 9!~~:r111:::::::921inM:::::~:2::::::~:~=~:::fa~1¥:~r:~~tH::Bwi~:fil~:n,~::,:=:'R9wg:~M:: 

1.1-6 
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Definitions 
1.1 

1.1 Definitions (continued) 

RATED THERMAL POWER 
( RTP) 

REACTOR PROTECTIVE 
SYSTEM (RPS) RESPONSE 
TIME 

SHUTDOWN MARGIN (SOM) 

RTP shall be a total reactor core heat transfer 
~i~~ ~~t~he reactor P:r}ffi~r¥ coolant of [3410] 

The RPS RESPONSE TIME shall be that time interval 
from when the monitored parameter exceeds its RPS 
trip setpoint at the channel sensor until 
electrical po·,1er to the CEAs drive mechanism is 
interrupted. The response time may be measured by 
means of any series of sequential, overlapping, or 
total steps so that the entire response time is 
measured. 

SOM shall be the instantaneous amount of 
reactivity by which the reactor is subcritical or 
would be subcritical from its present condition 
assuming: 

a. All full length f.fA5- ¢.9Ptirffj:,::ml).~:$. (shutdown 
and regulating) are full.Y.Tnserled except for 
the single HA n~iQ: of highest reactivity 
worth, which isas.sumed tobe fully withdrawn. 
However, with all f.fA5- irPA$: verified fully 
inserted by two i ndepend"enf means, it js not 
necessary to account for a stuck HA lflfiq in 
the SOM cal cul at ion. With any f.fA5- h~a~ not 
capable of being fully inserted_, Jh.e·· 
reactivity worth of these f.fA5- 61:\ilif~f must be 
accounted for in the determi natTOh··· of SOM; 

b. In MODES 1 and 2, the fuel and moderator 
temperatures are changed to the [nominal zero 
power design level][; and] 

c. There is no change in part length &EA pg@ 
position . 

1.1-7 
(continued) 
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1.1 Definitions (continued) 

STAGGERED TEST BASIS 

THERMAL POWER 

A STAGGERED TEST BASIS shall consist of the 
testing of one of the systems, subsystems, 
channels, or other designated components during 
the interval specified by the Surveillance 
Frequency, so that all systems, subsystems, 
channels, or other designated components are 
tested during n Surveillance Frequency intervals, 
where n is the total number of systems, 
subsystems, channels, or other designated 
components in the associated function. 

THERMAL POWER shall be the total reactor core heat 
transfer rate to the reactor p;f},ffi~t~ cool ant. 

TOTAK RAD.I'AE : }: ':{ <:<:::\}(::: : : :'\:\_,_:,:~i~_:$.h~J :1 ,_\,p~=\'\1:\t:ti.~ .. m~x:~:m4.m- ::g:n9999~::::PE=\.:·:f)~'~::]:}t:~:~::J.:9:::::R~ : ....... . 

tl,ll1!1:i~i[!!!!:1 '9!1ft~~!l·-'\ff~!a1ffti'~lliii!l 

., ••• lit: 

GEOG STS p@filf:SAfiES 
·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:::::::::::::::::::::;:;: 1.1-8 
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Table 1.1-1 (page 
MODES 

REACTIVITY 
MODE TITLE CONDITION 

( k.u) 

1 Power Operation ~ 0.99 

2 Startup ~ 0.99 

3 Hot Standby < 0.99 

4 Hot Shutdown(b) < 0.99 

5 Cold Shutdown(b) < 0.99 

6 Refueling(c) NA 

(a) Excluding decay heat. 

1 of 1) 

% RATED 
THERMtb 
POWER a 

> 5 

~ 5 

NA 

NA 

NA 

NA 

Definitions 
1.1 

NA 

NA 

~ -f™tt 899 
[350] > T > [200] 

~99:']~{,:::m;:::·=*: g:P:P: 

~ +200+ 

NA 

(b) All reactor vessel head closure bolts fully tensioned. 

(c) One or more reactor vessel head closure bolts less than fully tensioned . 

GEOG STS PAEIS.AfiES 
::::::;:::::::::;:;:::;:;:;:::::::;:;:;:::::·:·:·:···:·: 
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Logical Connectors 
1. 2 

1.2 Logical Connectors 

1.0 USE AND APPLICATION 

1.2 Logical Connectors 

PURPOSE 

BACKGROUND 

The purpose of this section is to explain the meaning of logical 
connectors. 

Logical connectors are used in Technical Specifications (TS) to 
discriminate between, and yet connect, discrete. Conditions, 
Required Actions, Completion Times, Surveillances and Frequencies. 
The only logical connectors that appear in TS are AND and OR. The 
physical arrangement of these connectors constitutes logical 
conventions with specific meanings. 

Several levels of logic may be used to state Required Actions. 
These levels are identified by the placement (or nesting) of 
the logical connectors and by the number assigned to each 
Required Action. The first level of logic is identified by the 
first digit of the number assigned to a Required Action and the 
placement of the logical connector in the first level of 
nesting (i.e., left justified with the number of the Required 
Action). The successive levels of logic are identified by 
additional digits of the Required Action number and by 
successive indentions of the logical connectors. 

When logical connectors are used to state a Condition, Completion 
Time, Surveillance or Frequency, only the first level of logic is 
used, and the logical connector is left justified with the 
statement of the Condition, Completion Time, Surveillance, or 
Frequency. 

EXAMPLES The following examples illustrate the use of logical connectors . 

1.1-10 



Logical Connectors 
1. 2 

1. 2 Logical Connectors 

EXAMPLES EXAMPLE 1.2-1 
(continued) 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. LCO not met. A.l Verify ... 

A. 2 Restore . . . 

In this example the logical connector AND is used to 
indicate that when in Condition A, both Required Actions A.l 
and A.2 must be completed. 

1.1-11 
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Logical Connectors 
1. 2 

1.2 Logical Connectors 

EXAMPLES 
(continued) 

c EOG STS rnmtsAfiES 
::::::;:::::::::::::;:·:·:-:-:·:·:::::::::::::::::::;:;: 

EXAMPLE 1.2-2 

ACTIONS 

CONDITION 

A. LCO not met. 

REQUIRED ACTION COMPLETION TIME 

A. l Trip 

OR 

A. 2 .1 Verif.y 

AND 

A. 2. 2 .1 Reduce 

OR 

A.2.2.2 Perform 

OR 

A.3 Align 

This example represents a more complicated use of logical 
connectors. Required Actions A.l, A.2,· and A.3 are 
alternative choices, only one of which must be performed as 
indicated by the use of the logical connector OR and the 
left justified placement. Any one of these three Actions 
may be chosen. If A.2 is chosen, then both A.2.1 and A.2.2 
must be performed as indicated by the l ogi cal ·connector AND. 
Required Action A.2.2 is met by performing A.2.2.1 
or A.2.2.2. The indented position of the logical connector 
OR indicates that A.2.2.1 and A.2.2.2 are alternative 
choices, only one of which must be performed . 

1.1-12 
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Completion Times 
1. 3 

1.3 Completion Times 

1.0 USE AND APPLICATION 

1.3 Completion Times 

PURPOSE 

BACKGROUND 

DESCRIPTION 

The purpose of this section is to establish the Completion 
Time convention and to provide guidance for its use. 

Limiting Conditions for Operation (LCOs) specify m1n1mum 
requirements for ensuring safe operation of the tttri-t- pJ.~m~. 
The ACTIONS associated with an LCO state Conditions that 
typically describe the ways in which the requirements of the 
LCO can fail to be met. Specified with each stated 
Condition are Required Action(s) and Completion Time(s). 

The Completion Time is the amount of time allowed for 
completing a Required Action. It is referenced to the time 
of discovery of a situation (e.g., inoperable equipment or 
variable not within limits) that requires entering an 
ACTIONS Condition unless otherwise specified, providing the 
tttri-t- p}'~ri;!l. is in a MODE or specified condition stated in the 
Appliiibil.ity of the LCO. Required Actions must be 
completed prior to the expiration of the specified 
Completion Time. An ACTIONS Condition remains in effect and 
the Required Action~_~pply until the Condition no longer 
exists or the ·ttfl-4-:t. pJ"ij!pp is not within the LCO 
Applicability. .w • • 

If situations are discovered that require entry into more 
than one Condition at a time within a single LCO (multiple 
Conditions), the Required Actions for each Condition must be 
performed within the associated Completion Time.- When in 
multiple Conditions, separate Completion Times are tracked 
for each Condition sta~ting from the time of discovery of 
the situation that required entry into the Condition. 

Once a Condition has been entered, subsequent trains, 
subsystems, components, or variables expressed in the 
Condition, discovered to be inoperable or not within limits, 
will not result in separate entry into the Condition, unless 
specifically stated. The Required Actions of the Condition 
continue to apply to each additional failure, with 
Completion Times based on initial entry into the Condition. 

1.1-13 
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Completion Times 

1. 3 

1.3 Completion Times 

DESCRIPTION 
(continued) 

However, when a subsequent train, subsystem, component, or 
variable expressed in the Condition is discovered to be 
inoperable or not within limits, the Completion Time(s) may 
be extended. To apply this Completion Time extension, two 
criteria must first be met. The subsequent inoperability: 

a. Must exist concurrent with the first inoperability; 
and 

b. Must remain inoperable or not within limits after the 
first inoperability is resolved. 

The total Completion Time allowed for completing a Required 
Action to address the subsequent inoperability shall be 
limited to the more restrictive of either: 

a. The stated Completion Time, as measured from the 
initial entry into the Condition, plus an additional 
24 hours; or 

b. The stated Completion Time as measured from discovery 
of the subsequent inoperability. · 

The above Completion Time extensions do not apply to those 
Specifications that have exceptions that allow completely 
separate re-entry into the Condition (for each train, 
subsystem, component, or variable expressed in the 
Condition) and separate tracking of Completion Times based 
on this re-entry. These exceptions are stated in individual 
Spec ifi cat i ans. 

The above Completion Time extension does not apply to a 
Completion Time with a modified "time zero." This modified 
"time zero" may be expressed as a repetitive time (i.e., 
"once per 8 hours," where the Completion Time is referenced 
from a previous completion of the Required Action versus the 
time of Condition entry) or as a time modified by the phrase 
"from discovery ... " Example 1.3-3 illustrates one use of 
this type of Completion Time. The 10 day Completion Time 
specified for Conditions A and B in Example 1.3-3 may not be 
extended. 

1.1-14 
(continued) 
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Completion Times 
1. 3 

1.3 Completion Times 

EXAMPLES The following examples illustrate the use of Completion 
Times with different types of Conditions and changing 
Conditions. 

EXAMPLE 1. 3-1 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. Required B .1 Be in MODE 3. 6 hours 
Action and 
associated AND 
Completion 
Time not B.2 Be in MODE 5. 36 hours 
met. 

Condition B has two Required Actions. Each Required Action 
has its own separate Completion Time. Each Completion Time 
is referenced to the time that Condition B is entered. 

The Required Actions of Condition B are to be in MODE 3 
within 6 hours AND in MODE 5 within 36 hours. A total of 
6 hours is allowed for reaching MODE 3 and a total of 
36 hours (not 42 hours) is allowed for reaching MODE 5 from 
the time that Condition B was entered. If MODE 3 is reached 
within 3 hours, the time allowed for reaching MODE 5 is the 
next 33 hours because the total time allowed for reaching 
MODE 5 is 36 hours. 

If Condition B is entered while in MODE 3, the time allowed 
for reaching MODE 5 is the next 36 hours. 

1.1-15 
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Completion Times 
1. 3 

1.3 Completion Times 

EXAMPLES 
(continued) 

EXAMPLE 1.3-2 

ACTIONS 

CONDITION 

A. One pump 
inoperable. 

B. Required 
Action and 
associated 
Completion 
Time not 
met. 

A .1 

B .1 

AND 

B.2 

REQUIRED ACT ION COMPLETION TIME 

Restore pump to 7 days 
OPERABLE status. 

Be in MODE 3. 6 hours 

Be in MODE 5. 36 hours 

When a pump is declared inoperable, Condition A is entered. 
If the pump is not restored to OPERABLE status within 
7 days, Condition B is also entered and the Completion Time 
clocks for Required Actions B.1 and B.2 start. If the 
inoperable pump is restored to OPERABLE status after 
Condition B is entered, Condition A and B are exited, and 
therefore, the Required Actions of Condition B may be 
terminated. 

When a second pump is declared inoperable while the first 
pump is still inoperable, Condition A is not re-entered for 
the second pump. LCO 3.0.3 is entered, since the ACTIONS do 
not include a Condition for more than one inoperable pump. 
The Completion Time clock for Condition A does not stop 
after LCO 3.0.3 is entered, but continues to be tracked from 
the time Condition A was initially entered. 

While in LCO 3.0.3, if one of the inoperable pumps is 
restored to OPERABLE status and the Completion Time for· 
Condition A has not expired, LCO 3.0.3 may be exited and 
operation continued in accordance with Condition A. 

1.1-16 
(continued) 
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1. 3 

1.3 Completion Times 

EXAMPLES 

c EOG STS PAblSAfl.lts 
.::::::::::::::.::::::::::::;:;:·:·:·:····-·.·.·.·.·.·.· 

EXAMPLE 1.3-2 (continued) 

While in LCO 3.0.3, if one of the inoperable pumps is 
restored to OPERABLE status and the Completion Time for 
Condition A has expired, LCO 3.0.3 may be exited and 
operation continued in accordance with Condition B. The 
Completion Time for Condition B is tracked from the time the 
Condition A Completion Time expired. 

On restoring one of the pumps to OPERABLE status, the 
Condition A Completion Time is not reset, but continues from 
the time the first pump was declared inoperable. This 
Completion Time may be extended if the pump restored to 
OPERABLE status was the first inoperable pump. A 24 hour 
extension to the stated 7 days is allowed, provided this 
does not result in the second pump being inoperable for 
> 7 days . 

1.1-17 
(continued) 

Rev i, o4/o7/9s ~m~n9m§i.Jt;.m9; ,.:.< 



• 

• 

1.3 Completion Times 

EXAMPLES 
(continued) 

c EOG STS PAifft:S.AfiES 
;:::::::::::;:::::::::::::::::::::::·:·:·:·:··.·.·.·.·.· 

EXAMPLE 1.3-3 

ACTIONS 

CONDITION 

A. One 
Function x 
train 
inoperable. 

B. One 
Function y 
train 
inoperable. 

c. One 
Function x 
train 
inoperable. 

AND 

One 
Function y 
train 
inoperable. 

Completion Times 
1. 3 

REQUIRED ACTION COMPLETION TIME 

A. l 

B .1 

C.l 

OR 

C.2 

1.1-18 

Restore 7 days 
Function X train 
to OPERABLE AND 
status. 

10 days from 
discovery of 
failure to meet 
the LCO 

Restore 72 hours 
Function Y train 
to OPERABLE AND 
status. 

10 days from 
discovery of 
failure to meet 
the LCO 

Restore n.~[:g: hours 
Function X train 
to OPERABLE 
status. 

Restore -7-ll:g. hours 
Function Y train 
to OPERABLE 
status . 

(continued) 
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1. 3 

1.3 Completion Times 

EXAMPLES 

c EO c s Ts PAllliI:SAfilf:s 
·:·:·:·:·:·:-:·:·:·:·:·:·:·>:·:·::::::.:::::::::::::::: 

EXAMPLE 1.3-3 (continued) 

When one Function X train and one Function Y train are 
inoperable, Condition A and Condition B are concurrently 
applicable. The Completion Times for Condition A and 
Condition B are tracked separately for each train starting 
from the time each train was declared inoperable and the 
Condition was entered. A separate Completion Time is 
established for Condition C and tracked from the time the 
second train was declared inoperable (i.e., the time the 
situation described in Condition C was discovered). 

If Required Action C.2 is completed within the specified 
Completion Time, Conditions B and C are exited. If the 
Completion Time for Required Action A.l has not expired, 
operation may continue in accordance with Condition A. The 
remaining Completion Time in Condition A is measured from 
the time the affected train was declared inoperable (i.e., 
initial entry ·into Condition A). 

The Completion Times of Conditions A and B are modified by a 
logical connector, with a separate 10 day Completion Time 
measured from the time it was discovered the LCO was not 
met. In this example, without the separate Completion Time, 
it would be possible to alternate between Conditions A, B, 
and C in such a manner that operation could continue 
indefinitely without ever restoring systems to meet the LCO. 
The separate Completion Time modified by the phrase "from 
discovery of failure to meet the LCO" is designed to prevent 
indefinite continued operation while not meeting the LCO. 
This Completion Time allows for an exception to the normal 
"time zero" for beginning the Completion Time "clock." In 
this instance, the Completion Time "time zero" is specified 
as commencing at the time the LCO was initially not met, 
instead of at the time the associated Condition was entered . 

1.1-19 
(continued) 
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1.3 Completion Times 

EXAMPLES 
(continued) 

c EOG STS PALI!sAfiES 
::;.·:;:·:::::::;:::;:;:;:;:;:;:;.;.;:;:;:;.;:::;:::;:;: 

EXAMPLE 1.3-4 

ACTIONS 

CONDITION 

A. One or more 
valves 
inoperable. 

B. Required 
Action and 
associated 
Completion 
Time not 
met. 

A. l 

B .1 

AND 

B.2 

REQUIRED ACTION COMPLETION TIME 

Restore valve(s) 4 hours 
to OPERABLE 
status. 

Be in MODE 3. 6 hours 

Be in MODE 4. ~a:tl hours 
·.·.·.·.· 

A single Completion Time is used for any number of valves 
inoperable at the same time. The Completion Time associated 
with Condition A is based on the initial entry into 
Condition A and is not tracked on a per valve basis. 
Declaring subsequent valves inoperable, while Condition A is 
still in effect, does not trigger the tracking of separate 
Completion Times. 

Once one of the valves has been restored to OPERABLE status, 
the Condition A Completion Time is not reset, but continues 
from the time the first valve was declared inoperable. The 
Completion Time may be extended if the valve restored to 
OPERABLE status was the first inoperable valve. The 
Condition A Completion Time may be extended for up to 
4 hours provided this does not result in any subsequent 
valve being inoperable for > 4 hours. 

If the Completion Time of 4 hours (including the extension) 
expires while one or more valves are still inoperable, 
Condition B is entered . 

1. 1-20 
(continued) 
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1.3 Completion Times 

EXAMPLES 
(continued) 

EXAMPLE 1. 3-5 

ACTIONS 

----------------------------NOTE----------------------------
Separate Condition entry is allowed for each inoperable 
valve. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more A. l Restore valve to 4 hours 
valves OPERABLE status. 
inoperable. 

B. Required B .1 Be in MODE 3. 6 hours 
Action and 
associated AND 
Completion 

Hj~[Q Time not B.2 Be in MODE 4. hours 
met. 

The Note above the ACTIONS Table is a method of modifying 
.how the Completion Time is tracked. If this method of 
modifying how the Completion Time is tracked was applicable 
only to a specific Condition, the Note would appear in that 
Condition rather than at the top of the ACTIONS Table. 

The Note allows Condition A to be entered separately for 
each inoperable valve, and Completion Times tracked on a per 
valve basis. When a valve is declared inoperable, 
Condition A is entered and its Completion Time starts. If 
subsequent valves are declared inoperable, Condition A is 
entered for each valve and separate Completion Times start 
and are tracked for each valve . 

(continued) 
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1.3 Completion Times 

EXAMPLES EXAMPLE 1.3-5 (continued) 

If the Completion Time associated with a valve in 
Condition A expires, Condition B is entered for that valve. 
If the Completion Times associated with subsequent valves in 
Condition A expire, Condition B is entered separately for 
each valve and separate Completion Times start and are 
tracked for each valve. If a valve that caused entry into 
Condition B is restored to OPERABLE status, Condition B is 
exited for that valve. 

Since the Note in this example allows multiple Condition 
entry and tracking of separate Completion Times, Completion 
Time extensions do not apply. 

EXAMPLE 1.3 6 

ACTIONS 

CONBITION 

II n. 0Ae el:1aAAel 
i AepeNbl e. 

B. ReEjU i !"eel 
AetieA a AS 
asseeiateEl 
CempletieA 
=time Aet 
me:h 

REQIHREB AC=tlO~j COMPLETION TIME 

A. l 

GR 

A.t 

B.l 

1.1-22 

Pel":fel"m 0Aee pel" 
SR 3.x.x.x. 8 heUl"S 

ReEluee t=HERMAL 8 h8Ul"S 
POWER te 
~ §8% Rt=P. 

Be i A MOBE 3. 6 heUl"S 

(continued) 
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1.3 

1.3 Completion Times 

EXAMPLES EXAMPLE 1.3 6 (continued) 

Action n. o. · . 1 .:f. fol" the 25°{, extension, pel" 
Completion =time, whic~ qua 1 1::tef the iniiial per:formance. 
SR 3.0.2, to each pel" ormance . n . n 1 be§ins 
=th . 't' 1 8 houf interval o:f Required nct1on n. £ 

e 1n1 ia . d d the initial per:fofmance or 
Hhen.Conditi?n Anis ent~r: ::mplCte \Jithin the first 8 hour 
Required Action n.~ m=sA t~ n 1 is followed and the . t "'"al If Renuire c ion n. T' ( 1 

in ei:v ,.n~ : t ~~ithin the Completion Timep1us 
Required n?t1on is n:\~eSR 3 0 2) Condition B is entered. 
the ext~ns10n a~lm~~ 2 ~ folim.·ed' and the Completion =time I:f Required Action · is ' . t d 
o:f 8 hours is not met, Condition B is en ere . . 

d't' B Required Action A.I or A.2 I:f a:fter entry into ~on i:1on an'd operation may then is met Condition B is exited 
' ' d · t' n continue 1n Con 1 ion H. 

1.1-23 
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1.3 Completion Times 

EXAMPLES 
(continued) 

C EOG STS P.i\'btSAflES 
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EXAMPLE 1.3-+:('.) 

ACTIONS 

CONDITION 

A. One 
subsystem 
inoperable. 

B. Required 
Action and 
associated 
Completion 
Time not 
met. 

A. l 

AND 

A.2 

B.l 

AND 

B.2 

REQUIRED ACTION COMPLETION TIME 

Verify affected 1 hour 
subsystem 
isolated. AND 

Once per 
8 hours 
thereafter 

Restore subsystem 72 hours 
to OPERABLE 
status. 

Be in MODE 3. 6 hours 

Be in MODE 5. 36 hours 

Required Action A.I has two Completion Times. The I hour 
Completion Time begins at the time the Condition is entered 
and each "Once per 8 hours thereafter'' interval begins upon 
performance of Required Action A.l. 

If after Condition A is entered, Required Action A.I is not 
met within either the initial 1 hour or any subsequent 
8 hour interval from the previous performance (plus the 
extension allowed by SR 3.0.2), Condition Bis entered . 

(continued) 
1. 1-24 
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Completion Times 
1. 3 

1.3 Completion Times 

EXAMPLES ·EXAMPLE 1.3-+6 (continued) 

IMMEDIATE 
COMPLETION TIME 

GEOG STS PAIIfsAfi.ES 
::::::::::::::::::::::::::::::::::::::::;:;:;:;:;:;:·:·: 

The Completion Time clock for Condition A does not stop 
after Condition B is entered, but continues from the time 
Condition A was initially entered. If Required Action A.I 
is met after Condition B is entered, Condition B is exited 
and operation may continue in accordance with Condition A, 
provided the Completion Time for Required Action A.2 has not 
expired. 

When "Immediately" is used as a Completion Time, the 
Required Action should be pursued without delay and in a 
controlled manner . 

1.1-25 
(continued) 

Rev i, o4/07/95 Amerl'ii.tmeht!!No: :+ ,< 
·:<·:·:-.·.·.· 



1.4 Frequency 

Frequency 
1.4 

1.0 USE AND APPLICATION 

1.4 Frequency 

PURPOSE 

DESCRIPTION 

EXAMPLES 

The purpose of this section is to define the proper use and 
application of Frequency requirements. 

Each Surveillance Requirement (SR) has .a ~p~cified Frequency 
in wh iCh the Surveillance must be met- pg)j::f@nm~P' in order to 
meet the associated LCO. An understandTfrg Of The correct 
application of the specified Frequency is necessary for 
compliance with the SR. 

The 11 specified Frequency 11 is referred to throughout this 
section and each of the Specifications of Section 3.0, 
Surveillance Requirement (SR) Applicability. The 11 specified 
Frequency 11 consists of the requirements of the Frequency 
column of each SR, as well as certain Notes in the 
Surveillance column that modify performance requirements. 

Situations where a Surveillance could be required (i.e., its 
Frequency could expire), but where it is not possible or not 
desired that it be performed until sometime after the 
associated LCO is within its Applicability, represent 
potential SR 3.0.4 conflicts. To avoid these conflicts, the 
SR (i.e., the Surveillance or the Frequency) is stated such 
that it is only 11 required 11 when it can be and should be 
performed. With an SR satisfied, SR 3.0.4 imposes no 
restriction. 

The following examples illustrate the various ways that 
Frequencies are specified. In these examples, the 
Applicability of the LCO (LCO not shown) is MODES 1, 2, 
and 3. 

(continued)· 



•• 1.4 Frequency 

EXAMPLES 
(continued) 

EXAMPLE 1. 4-1 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

Perform CHANNEL CHECK. 

Frequency 
1. 4 

FREQUENCY 

12 hours 

Example 1.4-1 contains the type of SR most often encountered 
in the Technical Specifications (TS). The Frequency 
specifies an interval (12 hours) during which the associated 
Surveillance must be performed at least one time. 
Performance of the Surveillance initiates the subsequent 
interval. Although the Frequency is stated as 12 hours, an 
extension of the time interval to 1.25 times the stated 
Frequency is allowed by SR 3.0.2 for operational 
flexibility. The measurement of this interval continues at 
all times, even when the SR is not required to be met per 
SR 3.0.1 (such as when the equipment is inoperable, a 
variable is outside specified limits, or the tffitt P:1.~n~ is 
outside the Applicability of the LCO). If the int~i~~l 
specified by SR 3. o. 2 is exceeded while the tffitt P.rnArl't is in 
a MODE or other specified condition in the Applic~bility of 
the LCO, and the performance of the Surveillance is not 
otherwise modified (refer to Example 1.4-3), then SR 3.0.3 
becomes applicable. 

If the in1~ry~l as specified by SR 3.0.2 is exceeded while 
the tffitt !p]:l~p:] is not in a MODE or other specified condition 
in the Ap~TiEibility of the LCO for which performance of the 
SR is required, the Surveillance must be performed within 
the Frequency requirements of SR 3.0.2 prior to entry into 
the MODE or other specified condition. Failure to do so 
would result in a violation of SR 3.0.4. 

(continued) 



1.4 Frequency 

EXAMPLES 
(continued) 

EXAMPLE 1.4-2 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

Verify flow is within limits. 

Frequency 
1. 4 

FREQUENCY 

Once within 
12 hours after 
~ 25% RTP' 

AND 

24 hours 
thereafter 

Example 1.4-2 has two Frequencies. The first is a one time 
performance Frequency, and the second is of the type shown 
in Example 1.4-1. The logical connector "AND" indicates 
that both Frequency requirements must be met. Each time 
reactor power is increased from a power level < 25% RTP to 
~ 25% RTP, the Surveillance must be performed within 
12 hours. 

The use of "once" indicates a single performance will 
satisfy the specified Frequency (assuming no other 
Frequencies are connected by "AND"). This type of Frequency 
does not qualify for the extension allowed by SR 3.0.2. 
"Thereafter" indicates future performances must be 
established per SR 3.0.2, but only after a specified 
condition is first met (i.e., the "once" performance in this 
example). If reactor power decreases to< 25% RTP,· the 
measurement of both intervals stops. New intervals start 
upon reactor power reaching 25% RTP. 

(continued) 



1.4 Frequency 

EXAMPLES 
(continued) 

EXAMPLE 1.4-3 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

------------------NOTE------------------
Not required to be performed until 
12 hours after ~ 25% RTP. 

Perform channel adjustment. 

Frequency 
1. 4 

FREQUENCY 

7 days 

The interval continues, '•whether or not the unit operation is 
< 25% RTP bet•,Jeen perforrnances. 

As the Note modifies the required performance of the 
Surveillance, it is construed to be part of the "specified 
Frequency." Should the 7 day interval be exceeded while. 
operation is < 25% RTP, this Note allows 12 hours after 
power reaches~ 25% RTP to perform the Surveillance. The 

~:~ii:~1i~iilii••te 
The.refOre~····1T···the···surveiTTaii"ce···;,;ie·r-·e···ii"at····pe·r-·fariiied··w1lhln···the 

7 day (plus the extension allowed by SR 3.0.2) interval, but 
operation was< 25% RTP, it would not constitute a failure 
of the SR or failure to meet the LCO. Also, no violation of 
SR 3.0.4 occurs when changing MODES, even with the 7 day 
Frequency not met, provided operation does not exceed 
12 hours with power ~ 25% RTP. 

Once the iffi-1-t. p)\\ip\~ reaches 25% RTP, 12 hours would be 
allowed for co~~leting the Surveillance. If the 
Surveillance were not performed within this 12 hour 
interval, there would then be a failure to perform a 
Surveillance within the specified Frequency, and the 
provisions of SR 3.0.3 would apply. 
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Palisades Revised Tech Spec Requirement List. 

A listing of the proposed Palisades Revised Tech Specs (RTS) correlated to the CE Standard Tech Specs (STS). 

First Column; Proposed Palisades Revised Tech Spec (RTS) number 
Each RTS item is listed in the left-most column. 

If a STS item has been omitted from RTS, the word 'Omitted' is used. 

Second Column; CE Standard Tech Spec (STS) number 
The corresponding STS item is listed in the second column. 

If a RTS item does not appear in STS, it is noted as 'Added'. 

Third Column; Existing Palisades Tech Spec (TS) number 
The closest TS item is listed in the third column. 

If a RTS item does not appear in TS, it is noted as 'New'. 

Fourth Column; RTS Item Description 
An abbreviation of the RTS item appears in the third column. 

Each item is identified as: LCO, ACTION, SR, ADMIN, Exception, etc. 
In cases where a STS item was omitted from RTS, the description is of the STS item. 

Description'Key: RTS requirement type: Column 4 syntax: 
Safety Limit SL: Safety limit; Applicable conditions 
Limiting Condition for Operation 
Condition 

LCO: LCO Description; Applicable conditions 
COND: Description of non-conforming condition 
ACTN: Required action; Completion time Action 

Surveillance Requirement 
Table 

Administrative Requirement 
Defined Term 

SR: Test description; Frequency 
TABL: Title 

ADMN: Administrative requirement 
DEF: Name of defined term 

Fifth Column; Comments and Explanations of Differences between RTS and STS. 
A brief explanation of differences between RTS and STS is provided in the fifth column. 

Other abbreviations used in the listing are: 

NA: 
CFT: 
CHNL: 

Not Applicable 
Channel Functional Test 
Channel 

(03/28/96) 



•• • 
Palisades RTS Cross Reference to STS. ( 03/28/96). 

RTS Number STS Number TS Number RTS (STS) requirement Description Explanation of Differences 

Global differences between the proposed Palisades Technical Specifications and the Standard Technical Specifications for CE plants, Nureg 1432: 

The following changes are not discussed in th~ explanation of differences for each TS requirement. 

1) 

2) 

3) . 

Bracketed values have been replaced with appropriate values for Palisades. Typically, the basis for these values is provided in the bases document. 

Each required action of the form "Perform SR X. X. X. X " has been altered by a pa renthet i cal summary of the SR requirements. This change a 11 ows a reader 
to understand the required actions without constantly turning pages to locate the referenced SR. 

Terminology has been changed to reflect Palisades usage: 

"RWT" becomes "SIRWT" 

"CEA" becomes "Control Rod" or "Rod" 

"RCS" becomes "PCS" 

"SIAS" becomes "SIS" 

"AC Vital bus" becomes "Preferred AC bus" 

"PAM!" becomes "AMI" 

"ES FAS" becomes "ESF Instrumentation" 

"DG LOVS" becomes "DG UV Start" 

"Remote Shutdown System" becomes "Alternate Shutdown System" 

"Power Rate of Change-High" becomes "High Startup Rate" 

2 

Safety Injection Refueling Water Tank 

Palisades uses cruciform control rods rather than the 
multifingered ''Control Element Assemblies" of later CE plants. 

Palisades terminology is "Primary Coolant System" rather than 
"Reactor Coolant System" 

Palisades terminology is "Safety Injection Signal" rather than 
"Safety Injection Actuation Signal" 

Palisades terminology. 

Accident Monitoring Instrumentation, Palisades terminology 

There is no stand-alone ESFAS system or cabinet at Palisades; 
ESF instruments actuate the ESF functions 

Palisades Terminology 

Palisades Terminology 

Palisades Terminology 



Palisades RTS Cross Reference to STS. 

RTS Number 

1.1 

1.1 (1) 

1.1 ( 2) 

1.1 (3) 

1.1 ( 4) 

1.1 (5) 

Omitted 

Omitted 

1.1 ( 6) 

1.1 (7) 

1.1 (8) 

1.1 (9) 

1.1 (10) 

1.1 (11) 

STS Number 

1.1 

1.1 (1) 

Added 

Added 

1.1 (2) 

1.1 (11) 

1.1 (3) 

1.1 ( 4) 

1.1 (5) 

1.1 (6) 

1.1 (7) 

1.1 (8) 

1.1 (9) 

1.1 (10) 

TS Number 

1.1 

New 

1.1.(14) 

Ll.(16) 

1.1.(16) 

1.4. (6) 

NA 

NA 

1. 3. (3) 

1.3.(1) 

1.3. (2) 

1.1 (8) 

NA 

1. 4( 5) 

RTS (STS) requirement Description 

DEF: 

DEF: 

DEF: 

DEF: 

DEF: 

DEF: 

DEF: 

DEF: 

DEF: 

DEF: 

DEF: 

DEF: 

DEF: 

DEFINITION SECTION 

ACTIONS 

AO 

AS! 

E 

(AZIMUTHAL POWER TILT (Digital)) 

(AZIMUTHAL POWER TILT (Analog)) 

CHANNEL CALIBRATION 

CHANNEL CHECK 

CHANNEL FUNCTIONAL TEST 

CORE AL TERAT!ON 

COLR 

DOSE EQUIVALENT 1-131 

3 

(03/28/96). 

Explanation of Differences 

Note: Several definitions relating to physics parameters differ 
from the standard since Palisades is not only an older CE 
design than that modeled in the standard TS, but uses a 
different fuel vendor. 

Unchanged. 

Palisades specific definition 

Palisades specific definition 

Palisades specific definition 

Unchanged. Arranged alphabetically by name, rather than by 
abbreviation in order to be consistent with other entries in 
this section. 

NA Palisades. 

NA Palisades. 

Retained existing Channel Calibration definition. STS 
definition contains new requirements in sentences discussing 
RTDs and thermocouples, and i np lace cross ca lib rations. The 
existing TS and proposed RTS contain explicit requirements for 
calibration of thermocouples. The remainder of the Palisades 
definition is very similar to the STS definition. 

Unchanged. 

Unchanged. 

Unchanged from Rev 0 of NUREG. Change BWR-05-C3 is 
inappropriate for Palisades. Removal of the Upper Guide 
Structure, at Palisades, must be considered a CORE ALTERATION 
due to the possibility of a fuel assembly remaining attached. 
The original wording, with its broader implications, is more 
appropriate. ' 

Unchanged other than using the term "plant" instead of "unit". 

Unchanged. 



Palisades RTS Cross Reference to STS. 

RTS Number 

Omitted 

Om-itted 

1.1 (12) 

1.1 (13) 

1.1 (14) 

1.1 (15) 

1.1 (16) 

1.1 (17) 

1.1 (18) 

Omitted 

1.1 (19) 

1.1 (20) 

1.1 (21) 

1.1 (22) 

Omitted 

Omitted 

1. 1-1 

1.1-1(1) 

STS Number 

1.1 (11) 

1.1 (12) 

1.1 (13) 

1.1 (14) 

1.1 {15) 

1.1 (16) 

1.1 (17) 

Added 

1.1 (18) 

1.1 (19) 

1.1 (20) 

1.1 (21) 

1.1 (22) 

Added 

1.1 (23) 

1.1 (24) 

1. 1-1 

1.1-1(1) 

TS Number 

NA 

NA 

New 

New 

1.4(1) 

1.1(10) 

New 

1.1(13) 

1.1(1) 

NA 

1.1 (9) 

New 

New 

1.1(15) 

NA 

NA 

New 

1.1 (3) 

RTS (STS) requirement Description 

DEF: (ESF RESPONSE TIME) 

DEF: (L,) 

DEF: LEAKAGE 

DEF: MODE 

DEF: OPERABLE 

DEF: PHYSICS TESTS 

DEF: PTLR 

DEF: RTP 

DEF: (RPS RESPONSE TIME) 

DEF: 

DEF: 

DEF: 

DEF: 

DEF: 

DEF: 

SOM 

STAGGERED TEST BASIS 

THERMAL POWER 

(UNRODDED PEAKING FACTOR (Analog)) 

(UNRODDED PEAKING FACTOR (Digital)) 

Tabl: MODE Definitions 

DEF: MODE l (Power Operation) 

4 

( 03/28/96). 

Explanation of Differences 

Palisades does not use this term. An SER issued during SEP 
found it unnecessary to perform response time testing at 
Palisades. This is discussed further in the discussion of 
deleting the response time SRs. 

The definition of L, was moved to the Containment Leak Testing 
Program in accordance with the NRC/NEI model Tech Specs 
implementing Appendix J, Option B testing. 

Changed to use Palisades specific terminology and to make ·the 
second half of paragraph a. 2 an "and" rather than an "or". 

Unchanged except for ~he use of Palisades specific terminology. 

Unchanged. 

Item a. deleted. It is not applicable to Palisades. 

PTLR definition changed to reflect the wording of Tech Spec 
Task Force change TSTF-4 (WOG-1.3). 

Palisades specific definition. 

Unchanged, except for use of Palisades specific terminology. 

Palisades does not use this term. An SER issued during SEP 
found it un-necessary to perform response time testing at 
Palisades. This is discussed further in the discussion of 
deleting the response time SRs. 

Unchanged, except for use of Palisades specific terminology. 

Unchanged. 

Unchanged. 

Palisades specific definition. 

NA Palisades 

NA Pa 1 i sades 

Unchanged. 

Unchanged 



Palisades RTS Cross Reference to STS. 

RTS Number STS Number TS Number 

1.1-1(2) 1.1-1(2) 1.1 (4) 

1.1-1(3) 1.1-1(3) 1.1 (5) 

1.1-1(4) 1.1-1(4) New 

1.1-1(5) 1.1-1(5) 1.1(7) 

1.1-1(6) 1.1-1(6) 1.1 (8) 

1. 2 1. 2 New 

1. 3 1. 3 . New 

1. 4 1.4 New 

RTS (STS) requirement Description 

DEF: MODE 2 (Startup) 

DEF: MODE 3 (Hot Standby) 

DEF: MODE 4 (Hot Shutdown) 

DEF: MODE 5 (Cold Shutdown) 

DEF: MODE 6 (Refueling) 

ADMN: Logical Connector discussion 

ADMN: Completion Time discussion 

ADMN: Frequency Discussion 

5 

(03/28/96). 

Explanation of Differences 

Unchanged. 

Unchanged. 

Unchanged. 

Unchanged. 

Unchanged. 

Unchanged. 

The completion times of Example 1.3-3 were changed to reflect 
items actually contained in proposed RTS (LCD 3.8.1). The ~ 
equivalent the of example in STS does not appear in the 
Palisades proposed RTS. Completion times in examples 1.3-4 and 
1.3-5 have been changed to reflect the Palisades 30 hours for 
reaching MODE 4. Example 1.3-6 was deleted and 1.3-7 
renumbered. Example 1.3-6 represents a Completion Time form 
not used in the proposed RTS. 

The word "met," in the first paragraph of the description 
section, has been changed to "performed" to better fit the 
context. The text following example 1.4-3 has been re-arranged 
and an introductory sentence added; the published text appears 
to have been disarranged. 
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LHR (Analog) 
B 3.2.1 

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.1 Linear Heat Rate (LHR) (Analog) 

BASES 

BACKGROUND The purpose of this LCO is to limit the core power distribution to 
the initial values assumed in the accident analyses. Operation 
within the limits imposed by this LCO either limits or prevents 
potential fuel cladding failures that could breach the primary 
fj~~iQD product barrier and release fission products to the reactor 
pp)'ffi~py cool ant in the event of a Loss Of Cool ant Accident (LOCA), 
Ti:i~·s···af .. flqw accident, ejected control element assembly (CEA) 
pg'ft@pgJ::::::::pgq accident, or other postulated accident requiring 
feriii'friaffon by a Reactor Protection System trip function. This LCO 
limits the amount of damage to the fuel cladding during an accident 
by ensuring that the plant is operating within acceptable bounding 
conditions at the onset of a transient. 

Methods of controlling the power distribution include: 

a. 

b. 

c. 

Using HA-£ @jgij,~jpg]J':l:i:ltffif!:§ to alter the axial power distribution; 

~~~~~~~~~gt~ r~!~,~·~!,g:~!~i!~~ ~~~~~; ~~~ i ~~; b~~~t ion, thereby 

Correcting off optimum conditions .. .Jg.'.-. .9·, a ft-A §,gj,~'pg:Jj!j!jj!'jmp~ 
drop or mi soperat ion of the tttri-t- t.J.::t?.J.WU that ca'U's·e .. 'riiarg'i'n 
degradations. ················ 

The core power distribution is controlled so thatl.in ~qnjMnction 
with other core operating parameters (e.g., ft-A ¢9.ifft.M~:Ur:MP.d 
insertion and alignment limits), the power distrlhuffifri"""s"afisfies 
this LCO. The limiting safety system settings and this LCO are 
based on the accident analyses (Refs. 1 and 2), so that specified 
acceptable fuel design limits are not exceeded as a result of 
~Anticipated eQperational eUccurrences (AOOs), and the limits of 
a2ceptable co~iequences are-not exceeded for other postulated 
accidents. 

Limiting power distribution skewing over time also minimizes the 
xenon distribution skewing, which is a significant factor in 
controlling the axial power distribution. 

Power distribution is a product of multiple parameters, various 
combinations of which may produce acceptable power distributions. 
Operation within the design limits of power distribution is ... 
accomplisheq by generating operating limits on fpinear fiHeat ~Rate 
(LHR) and 4Reparture from ff~ucleate bloil ing ~:~,~me (m>IBQ~l8,) ...... 

B 3.2-1 



LHR (Analog) 
B 3.2.1 

The limits on LHR, Total Planar Radial Peaking Factor (Fr), Tot~l 

~:§~.i~::i:~:~::~:~:g~::i:li:i~:j:\iji:~\j~ii ~g T :,aca~0J A~tt~,~~~~~l¥l'\~:~~~:~~1::~~l~:~g~j~~i~'h 
the LHR algorithms are· val id. These limits are obtained directly 
from the core reload analysis. 

Either of the two core power distribution monitoring systems, the 
Excore Detector Monitoring System or the Incore Detector Monitoring 
System, provides adequate monitoring of the core power distribution 
and is capable of verifying that the LHR is within its limits. The 
Excore Detector Monitoring System performs this function by 
continuously monitoring ASI with the OPERABLE quadrant symmetric 
excore neutron flux detectors and verifying that the ASI is 
maintained within the allowable limits specified in the COLR. 

In conjunction with the use of the Excore Detector Monitoring 
System and in establishing ASI limits, the following assumptions 
are made: 

a. ill Rilllliii~!~!ll,l,lj/\/\l~i~e~~~~~t ~ ~~i C~ m~{s ~~0 a~<l 1 L~o ; ~~~~~own 
"Regi.iTaflii"g····m··R.2~ .. Tnsertion Limits," are satisfied; 

b. The Tq restrictions of LCO 3. 2 .4§\ are satisfied; and 

c. ii::,::~:i:~t·j~-1:l:~i~!:'~~-~~J.·:;:i::~:~~m:;,i§:::~~~::::::it~:::i:~::~::~::l;~:,]::i]:::::::::e§~:~:]::ns.::=::,,£~fii:e:n:§ 
The Incore Detector Monitoring System continuously provides a 
direct measure of the peaking factors and alarms that have been 
established for the individual incore detector segments, ensuring 
that the peak LHRs are maintained within the limits specified in 
the COLR. The setpoints for these alarms include tolerances, set 
in conservative directions, for: 

a. A-mMeasurement cal cul ati on al uncertainty factor of 1. 062 \j~§gi 
99\g,B]:ffi:~:i]::!:::::':~::*::~::/:: ; 

b. Aft-epngi neeri ng uncertainty factor of 1. 03 :~:-~ml; 

c. An allowance of 1. 002 for axial fuel dens ifi cation and thermal 
expansion; and 

d. A THERMAL POWER measurement uncertainty factor of 1. 02 :\f::m1:. 

B 3.2-2 
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BASES 

APPLICABLE 
SAFETY 
ANALYSES 

LHR (Analog) 
B 3.2.1 

The fuel cladding must not sustain damage as a result of normal 
operation (Condition 1) and AOO~ (~~~~i1J9n 2} (Ref. 3, GDC 10). 
The power distribution and GfA-@gfi!Mf§J]!]:@q insertion and alignment 
LCOs preclude core power distribuffcihs .. That violate the following 
fuel design criteria: 

a. During a LOCA, peak cladding temperature must not exceed 
2200°F (Ref. 4); 

b. During a loss of flow accident, there must be at least 95% 
probability at the 95% confidence level (the 95/95 DNB 
criterion) that the hot fuel rod in the core does not 
experience a DNB condition (Ref. 3, GDC 10). 

c. During an ejected rod accident~ the fission energy input to 
the fuel must not exceed iwg~:~: cal/gm (Ref.fps+); and 

d. The control rods must be capable of shutting down the reactor 
with a minimum required SOM with the highest worth control rod 
stuck fully withdrawn (Ref. 3, GDC 26). 

The power density at any point in the core must be limited to 
maintain the fuel design criteria (Ref. 4). This j~-~~~9mplished 
by maintaining the power distribution and reactor :p:ri@lli~W& coolant 
cond it i ans so that the peak LHR and DNB parameters···a .. r .. e· wTth in 
operating limits supported by accident analyses (Ref. 1), with due 
regard for the correlations between measured quantities, the power 
distribution, and uncertainties·in determining the power 
distribution. 

Fuel cladding failure during a LOCA is limited by restricting the 
maximum linear heat generation rate so that the peak cladding 
temperature does not exceed 2200°F (Ref. 4). High peak cladding 
temperatures are assumed to cause severe cladding failure by 
oxidation due to a Zircaloy water reaction . 

B 3.2-3 
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LHR (AAalog) 
B 3.2.1 

The LCOs governing LHR, ASI, and the Reactor ;p:}.j).)J.l.~it& Cool ant System 
ensure that these crjt~ri<i are met as long as 'the .. core is operated . h . h c T t Jt:·:·:·:·:·:·:·:·:·:·:·::;;j· F T rl l . . . f . d . th wit in t e ASI, 'xv \kM:l\9:ith'! 1 , aflu Tl!- im1ts spec1 ie in e 
COLR. The latter are process variables that characterize the three 
dimensional power distribution of the reactor core. Operation 
within the limits for these variables ensures that their actual 
values are within the ranges used in the accident analyses. 

Fuel cladding damage does not occur while the uA it i:>.m:~n:~:li s 
operating at conditions outside the limits of these.LCOs.during 
normal operation. Fuel cladding damage could result, however, if 
an accident occurs from initial conditions outside the limits of 
these LCOs. The potential for fuel cladding damage exists because 
changes in the power distribution can cause increased power peaking 
and can correspondingly increase local LHR. 

The LHR satisfies CriterioA 2 of the NRG Policy StatemeAt. 

LCO The power distribution LCO limits are based on correlations between 
power peaking and certain measured variables used as inputs to the 
LHR and DNB ratio operating limits. The power distribution LCO 
limits, except Tq, are provided in the COLR. The limitation on the 
LHR ensures that, in the event of a LOCA, the peak temperature of 
the fuel cladding does not exceed 2200°F. 

APPL I CAB I L I TY In MODE 1 i~::::::]i{j]l!itirii:iiii]Hi~:gMAiti:iliiii@W::~Rilii:i:iili§@~:iliR~iR:~:::i~p~: power di st r i but i on 
must be maTl1tafriedwilhiritheTiiiiifs· assuiiied in the accident 

~8~: y s 1 ~ ; ~ h: ~ s ~~~ti h ~:~:1:i~:r:~:9ij:~m~:r:~~i:i:i1:::1::~:~:~i:i:i:~:~~pi:$,: l ~~ ~ ~ g L ~8 
does not apply because .. lhere ... E nof' .. sfrfffcferif'THERMAL POWER to 
require a limit on the core power distribution. 

ACTIONS A.I 

With the LHR exceeding its limit, excessive fuel damage could occur 
following an accident. In this Condition, prompt action must be 
taken to restore the LHR to within the specified limits. One hour 
to restore the LHR to within its specified limits is reasonable and 
ensures that the core does not continue to operate in this 
Condition. The 1 hour Completion Time also allows the operator 
sufficient time for evaluating core conditions and for initiating 
proper corrective actions . 

crnc STS 'RlAEmsl\l:Hi:S 
:::::::::::::::::::::::::::::::::::::::::::::::::·:·:·:·· 
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SURVEILLANCE 
REQUIREMENTS 

LHR (Analog) 
B 3. 2 .1 

A Note was added to the SRs to require LHR to be determined by 
either the Excore Detector Monitoring System or the Incore Detector 
Monitoring System. 

SR 3. 2 .1.1 

Performance of this SR verifies that the Excore Detector Monitoring 
System can accurately monitor the LHR. Therefore, this SR is only 
applicable when the Excore Detector Monitoring System is being used 
to determine the LHR. The 31 day Frequency is appropriate for this 
SR because it is consistent Hith the requirements of SR 3.3.1.3 for 
calibration of the excore detectors using the incore detectors. 

The SR is modified by a Note that states that the SR is only 
applicable when the Excore Detection Monito~ing System is being 
used to determine LHR. The reason for the Note is that the excore 
detectors input neutron flux information into the ASI calculation. 

SR 3.2.1.2 and SR 3.2.1.3 

Continuous monitoring of the LHR is provided by the Incore Detector 
Monitoring System and the Excore Detector Monitoring System. 
Either of these two core power distribution monitoring systems 
provides adequate monitoring of the core power distribution and is 
capable of verifying that the LHR docs not exceed its specified 
limits. 

Performance of these SRs verifies that the Incore Detector 
Monitoring System can accurately monitor LHR. Therefore, they are 
only applicable when the Incore Detector Monitoring System is being 
used to determine the LHR. 

B 3.2-6 
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• 

LHR (Analog) 
B 3.2.1 

A 31 day Frequency is consistent \lith the historical testing 
frequency of the reactor monitoring system. The SRs are modified 
by two Notes. Note 1 allows the SRs to be performed only when the 
Incore Detector Monitoring System is being used to determine LHR. 
Note 2 states that the SRs are not required to be performed when 
THERMAL POWER is c 20% RTP. The accuracy of the neutron flux 
information from the incore detectors is not reliable at THERMAL 
POWER < 20% RTP. 

SR 3.2.1.1 

B 3.2-7 
Rev 1 
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POWER DISTRIBUTION LIMITS 

B 3 . 2 Faetor ( F'.,.,) (AR al og l Total Planar Radial Peaking B 3.2.2 

BACKGROUND ft ower distribut~on to · to limit the co~e J3 Qneration h · l:C8 is -- ' ' t 1 yses I"' TR P"rpo se of t is d i" tAe ace i deR- ana . re"rnts h: ;Ritial val"es.ass"me b· this LCO decreases or the.primary 
!itRiR the limit~ ~:~=:•:ai1"res tRat.ce~ld b~::::ts to the reacter 
poteRtial f"el carrier aAd release fJss1e•c:ideRt (LOCA), loss of 
fi ss i BR prod"ct ba t ef a less of ceol aAt a bl . (CE") acci deAt, or · th e"en- t ssem--y n 
coelaRt '"" '. cted coAtrol elemeA a. t'e• by a Reacter 
flew ace i de At' eJ e . deAt re~"i ri Ag term1 A al ' . ts damage to the t 1 tea acc1 Th· l:CO - imi · other pos " a t · f"RctioA. 7 15 ~ that tRe plaAt 

15 ProtectioR System. rJp accideAt by eR 5 "' 1 R~ t the oRset of a 
fuel claEiEiing during a~able bounEiing conditions a . o13erating Hithin acce13 
transient. 

Methods of b t' n· 
. 1 13o·~er di stri u i o ' CE"s to alter the axrn ' . R 

a. Us i •g " . thereby i mprevrng t e 

t' include: h newer Eii stri bu ion controlling t e I"' 

. [n insertion by boration, 
b. Decreasing ~ ~istribution; anEi d · l no1o•e -

ra-•a • " CEA drop er 
timum conEiitions (e.g., a.n EiegraEiations. c. Cerrecti R~ . =~f o:p the ""it) that ca"se marg' . 

mis o13era i th t in conjunct10n 
a·stribution is con C[n insertion an . trolleEi so a ' . Ei 

The cere pewer• · arameters (e.g., " t res"lt iR 
with otAer cere )pe;::·~~w:r <iistrib"tieA 8ee~5~:; settiRgs (LSSS) 
alig•meRt l1m1t! ' C~ The limiti•g safety 'lefs I aA<i 2), se 
vielatie• ef tR1sb~se~ OR acci<ieAt a•al~se: (are ;et excee8e8 as.a 
a•<i this LCO are t ble f"el <iesigR 11m1 s ("00s) aR<i tRe 11m1ts 
that specifie<i ac:::/eperatie•al eccHrr~•:•:.;".uOr pestHlated result of antici13 s are not excee e 

l:imiting 13ower ~istrib.u.~10n whi~h is a significant 
xenon Eii stri buti on. s~<e;~.n·~~ di stri buti on. 1 · the axia 11 • 

ce•trel •Rg . arameters, var1o"s 
. . is a 13r0Eiuct of multi13le J3 o·mr distributions. Pewer 8istr1bHt1eR. a· re<iHce acceptable' 'rib"tie• is 

accom d rture from nuc ea (l:HR) anEi e13a 

• CEOGSTS!lll!lllJ B 3.2-10 



f~ (Analog) 
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d. 1 Peaking F"actor ( F",}, HR i;:T Total Integrate.d R~h, a LI-JR algorithms are 
The l i mits •A L ' "''1 . its Iii t• i A w•' c• e tile care rel sad ~ and ASI repr?s?nt lFA btained directly from q'i 'd These l 1m1ts are o 11a;l-. N 

' l >·sis. . · systems, the 
aRa ,.. distribHtieR meR1terrng t;r MeRiteriAg 
Either of the hmM c?treorP,. ~g·,e~ystem or th eh IncorereDep!!:r di stri buti on g t cter -•A1 · el' t-e ca ·t 
Exceree e>{! s adeqHate meRitenAg LHR does Rat exceed i~s 
System, pre.1 e f uerifyiAg t•at t•e. ·stem performs thlS 
aRd is capable e • 9etecter MeAiterrng ~ti •·" t• t•e OPERABLE 
l i mi ts. The Excere . meR i tori Ag t• e n "' aAd verify i Rg tllat 
foA ct i SA by ce~t 

1 
RH:~:!~e ReHtreA fl HX ~r·n:~~S spec if i ed i R tile quadrant symm? ri ~ d '· . thin the al 1 m·1a e 

. 'th the use o 1 . 'ts tl1e fol o ... rn In conjunct~on w:ablishing the ASI im1 ' 
System aRd '" es d . . 

assHmptieAs are ma e. "S•HtdewR CEA IRse~t10A 
. limits of LCO 3.1.6,n ertion Limits, are The CEA insertion 7 "Regulating CEn Ins 

.t:l--,..----jTH-hn:e;-T, restri cti ans of LCO 

b. • l. ·ts el' t•is LCD. 
F' does Aet exceed t•e 1m1 ,,. des a 

c. "' tiAHOHsly pre.i 
Monitoring System con he alarms that have ~ 

The IRcere 9etec:•~"e peakiRg >actors, aAd :etecter segmeAts eRsHrc 
direct meas~r~: for the iAdiv1dHal ·'~cer:"e limits spec1f1ed !:t 
been establ1sl ~HRs are maiRtaiAed wit'" ·AclHde teleraRces, that the peac . ts for these alarms , COLR The setpo1n f 
tAe. t·., directions,or: 
iR ceRserva l•e l'acter ef 1.0§3; 

calculational uncertainty 
a. A measHremeAt ·•icatieR aRd therm~ 
c. 

d. 

An allowance of 
expansion; and 

1.002 for axial fuel dens1 . 

A Tl-lER H t uncertainty MRL POWER measuremen 
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APPLIC/\BLE 
SAFTTY 
J\N/\LYSES 

(Analog) 
B 3.2.2 

operation (Cond~tio~ or" n sertion and Alignment LCOs 
The Pm<Jer Di stri buti o~ an? b Ci~· In that "i ol ate the foll 0'1Ji ng fuel preclude ?ore.power distr1 u ions v 

design criteria: 

a. 

b. 

c. 

d. 

t t not exceed D . a Locn peak cladding tempera ure mus 

rod accident, the fission energy input to During an ejected f c 1) nd 
the fuel must not exceed 280 cal/gm (Re . L J ; a 

bl of shutting down the reactor 
The cont~o~ rods mu~t be~~~p~~t~ the highest worth control rod ,.,;+h a m"~"mum renu1red :::. ill 
.. ! "" m I Ii I '1 f 3 GOG 2e) stuck, fully withdrawn (Re ., . 

. t . the core must be limited to The power density at ~ny po~n ~n Ref. 4). This limiting is 
maintain the fuel ~es1~n.cr1te:1ao~er distribution and reactor 
accomplished.b~ ma1nta~n:~gtt:hepp;ak LHR and DNB parameters are 
coolant cond1~1ons.s~c a ted by the accident analyses ~R?f. 1) 
within operating 11m1~s suppof t'ons bet···een measured quantities, 
with due regard.for.t e co;r:ha, certai;ties in the determination the power dist~ibu~1on, an e un 
of power distr1but1on. 

. . en is limited by restricting the Fuel cladding failure dur1n~ a LOtn so that the peak cladding 
maximum linear heat genera:i~~O~~Fe(Ref. 4). High peak cladding 
temperature does not ex~e: cause severe cladding failure by temperatures are assume o . 
oxidation due to a Zircaloy water reaction. 

ns1 d the Reactor Coolant System ensure The LCOs governing LHR, " ' anlas the core is operated within 
that these criteria are me~ ~s ong 'f' d in the COLR The latter 
~~), and Tlf 11m1ts spec~1· ie the three dim~nsional povwr 
are proce~s variables that characte~1::ation within the limits for 
distribut~on of the ~eac:~rtc:;e~r a~tual values are within the these variables ensures a e 
ranges used in the accident analyses. 
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APPLICABILITY 

ACTIONS 

f~ (Analog) 
B 3.2.2 

'"'h'le at conditions outside the Fuel cladding damage doe~ not occ~r ;e~ation Fuel cladding damage 
limits of these LCOs during normaac:ident oc~ur from initial 
could result, h?wever, ~~o~!: =~ these LCOs. This potential for 
conditions outside the .imi han es in the power 
fuel cladding damage ex~ sts bec:u:: ... ~r p~aki ng and correspondingly distribution can cause increase " 
increased local LHR. 

~ satisfies Criterion 2 of the NRG Policy Statement. 

. . . . ~ based on carrel ati ens beh1een The power distr1but1on ~CO 11m1tsda~:riables used as inputs to the 
, I . ng and certa1 n measure o • • b . LCO poher pea c1 . 1 . . t TAe po· •er di stnuti on 

LHR and DNB ratio operatrng.d idm1. s.th COLR" TAe limitation on LHR t T are pro"i-e- in MC · +l+i mm-1l-1· t~sr.,---ee*Xt1CCi=-ip:11:;--r-q, t 0 f Loe a tl=!e peak temperature of tl=!e ensures that in tl=!e even o a ~ 
fuel cladding does not exceed 2200 F. 

. t B intained "'ithin tl=!e limits In MODE I, power d~striButio~ musto :n::re tl=!at f~el damage does 
assumed in tl=!e ac~1dent analyses ti=! r MODES this LCO does not 
not result following.an AGO. f}~ ? : THERMAL POWER to require a apply Because tl=!ere is not su. ic~en 
limit on tl=!e core power distriBution. 

A.I and A.2 

a Note modifies Condition "? re9ui t d Tl=!is ensures tl=!at " l t d if the Condition is en ere · 
. . a t 're Required Actions A.I and A.2 

to BC ~?mp e :~on is taken prior to unrestricted operation. correc-ive ac i 

r 'd d · tl=!e COLR ensure tl=!at the 
TAe limitations o~ F*" prov1 ~si:nfor establisl=!ing tAe LHR, LCO, and 
assumptions used in t~e analy t• at tl=!e "arious allowable CEA 
LSSS remain valid.d~nng operf ~::eeds its\asic limitation, 
group insertion 11~its. If~ dditional restrictions imposed BY 
operation may cont~nue ~nd:r ~l=!e ~HERMaL POWER and witl=!drawing CEAs 
tl=!ese Required Actions re ucrng, tat~ insertion limits of 
to or Beyond the longhterm ~:~:~~n~l restrictions adequately ensure 
LCO 3.1.7), Because t ese ~ , i . . the LHR LCO and LSSS 
that the assumptions used in h estaB! ishi~~rn Fr to'···itl=lin its limit 

f 3) S' E -ours -0 re---- 7"I " 
remain valid (Re ..i~h t 11 cEns meet the long term steady is reasonable and ensures a a " 
state insertion limits of LCO 3.1.7. 
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SURVEILLANCE 
REQU I REMrnTs 

f~ (Analog) 
B 3.2.2 

~cannot be return:d ~~D~1;h~:s~res that'the core is ope~ating 
be reduced. A chang? . 0 laces the core in a conservative 
within its thermal 11m1ts an~=· Time of 6 hours is reasonable, 
condition. The.allowedft~omp e ~:n-each MODE 2 from full power 

. . 'ts limit TMERMAL POWER must 

based on operating exp~H ence, d ···ithout ch all engi ng pl ant conditions in an order y manner an n 

systems. 

SR 3.2.2.1 

The periodic Surv~il~ance to determine :h~nc:!:u~::~is~~ ensures 
that ri remains within the ranfe a~s~~: the measured ri after each 
throughout the fuel cycle. De ermini d'ng 70% RTP ensures that 
fuel loading prior to the reactor excee i ' 
the core is properly loaded. 

Performance of the Surveillance every 31 days of accumulated 
operation in MODE 1 ensures that unacceptable changes in the ri 
are promptly detected. 

. 1 . be obtained after TMERMAL 
The power distribution m:~ec:~c::eydetectors are not reliable POWER 
exceeds 20% RTP because bel OH 
20% RTP. 

The SR is modified by a Not~ ::a ~=q~i2 l l is completed. (Values 2 3 b mpl eted eac ime · · · Th SR 3.2. .e co ft ·ft d to perform SR 3.2.2.1.)e 
computed by these SRs are re9u1re teeters be used to determine 
Note al so requires th:: ~he inc?.:~ =~ stri buti on map with all full f b~hu~~~; :::~et:h: l:~; :e:!"steady state insertion limits, as eng n • 

h t ·res that SR 3.2.2.2 and 

specified in the COLR. 

SR 3.2.2.2 and SR 3.2.2.3 

l f c2., each time a calculated va ue 0 ~. 
Measuri ~g the va: ue ~: :*\~ndc!i cul ated value of ~ accurately is required ensures a e 
reflects the condition of the core. 

S " 'l l cc is in accordance with the The Frequency !or these fu~~e~ 2a~ lbecause these SRs provide Frequency requirements o · · · ' 
information to complete SR 3.2.2.1. 
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• 
BASES 

BACKGROUND 

• 

o···er di stri buti on to . LCO is to limit the core pl~ses Operation The pHrpose ~f this ssHmed iR the accideRt """:'its.or preveRts 
the iRitial :•lHes.a osed by this LGO either limch the prima~ 
withiR the li~it~ ~:;Ag failHres that.co~ld br::Hcts to the reactor 
poteRtial fHe tcbarrier aRd release fissio: prdeRt (LOGA), loss of 
fissioR 'rod~c .. :Rt of a Loss Of Goola:t "":;y (GEA) accideRt, or 
cool aRt i" t e e '. ected GoRtrol El emeRt .. ss em. OR by a Reactor 

plant is operati~g ni 
onset of a transient. . 

b t include: 11 . the po'lmr di striu ion h d f contra ing 
Met o-s 

0

- distribHtioo; 
CEAs to alter the axial power . TAe Hse of the 

a. t" thereby improviog . cEn insertion by bora ion, b. Decreasing 'd'. tri'bution· and d' 1 po"rnr -is ' 

c. erati OR of the uRi . . 
mis op th t in conJunction 

d'stribution is co cEn insertion an · ntroll ed so a ' El 
The core poweri · arameters (e.g.,n sHlt iR 
with other cor: Jpe;~:i~~w:r distributioo ~o~~ ::: ~:ttiogs (LSSS) 
al i gRmeRt 1 ~ m~h~ s °Lrn. The Limiti Rg Safet) . ~: (Refs. l a Rd 2), so 
violat10R o based 00 the accideRt aoa/s re Rot exceeded as a 
aRd this LGO are t ble fuel desigR limi s a '00) aod the 
that specifi:d a::::daOPeratioRal occurr:Rcese!dCdsf~r other 
result of an ic: ble consequences are no exc limits of accep a 
postulated ace i deRts · · the 

t . also minimizes · · skewing overime t ·n L. 'ting power Elistribu~ion .. ,h' h is a significant fac or i imi 'b t' ske•·•rng, Vi ic 
xenon Elistn u ion. 1 ;o···er distribution. l 1 · the ax i a- " 
coRtro iog . r~eters, various 

. . · roduct of multiple pa... distributions. Power distributi=~i~~ !._:'. produ~e accept:ble ':t~f blJtioR is 
combioatioRs =f. the desigR limits of 'o~er di the liRear heat rate t'on ···it-in t' limits on 

• GEOG STS i!lBE B 3.2-16 



• 

The 1 i mi ts on urn, Total Planar Radial Peaking Factor ( F~+,----Fk--+il-,
and ASI represent limits within which the LHR algorithms are valid. 
These limits are obtained directly from the core reload analysis. 

Either of the two core po\Jer distribution monitoring systems, the 
Excore Detector Monitoring System or the Incore Detector Monitoring 
System, provide adequate monitoring of the core power distribution 
and are capable of verifying that the LHR does not exceed its 
limits. The Excore Detector Monitoring System performs this 
function by continuously monitoring the ASI with the OPERABLE 
quadrant symmetric excore neutron flux detectors and verifying that 
the ASI is maintained within the allowable limits specified in the 
Wl::-R--;-

In conjunction with the use of the Excore Detector Monitoring 
System and in establishing the ASI limits, the following conditions 
are assumed: 

u. The CEA insertion limits of LCO 3.1.6, "Shutdmm cm Insertion 
Limits," and LCO 3.1.7, "Regulating CEA Insertion Limits," are 
satisfied; 

~b-.~~T~h-e....._....Tq restrictions of LCO 3.2.4 are satisfied; and 

rC-.~-F~ does not exceed the limits of LCO 3.2.2. 

The Incore Detector Monitoring System continuously provides a 
direct measure of the peaking factors, and the alarms established 
for the individual incore detector segments ensure that the peak 
LHRs are maintained within the limits specified in the COLR. The 
setpoints for these alarms include tolerances, set in conservative 
directions, for: 

a. A measurement calculational uncertainty factor of 1.062; 

b. An engineering uncertainty factor of 1.03; 

c. An allowance of 1.002 for axial fuel densification and thermal 
expansion; and 

d. A THERMAL POWER measurement uncertainty factor of 1.02. ,._.. .. __ 

B 3.2-17 



• 

• 

BASES 

APPLICABLE- The fuel claddi~g.must,notds~g6ai(condifion 2) (Ref. 3, GOG 10). -~--+ite---fi:l:e+---e-:1--aEW-1:~-:™~~~--::S~~·~:d:am:a~e~a~s~a=fre~s~u~l~t~o:f~;no~r=m~a~l 
operation (Condition 11 an "A~ tion and alignment LCOs ~~~~~f ES TAe ~ower di str Hrnt i BR a Rd Ii Ct: '"s~~ at viol ate tfle fell owi R§ fHel preclude ?ore.power distri u ions 
design criteria: 

a. temperature must not exceed During a LOCA, peak cladding 
2200° F (Ref. 4); 

b. During. a .1 ass 
0

\ fl ~~0l a~:~f~~e~ce 1 evel (the 95/95 DNB 
pr?bab~lity at t ~ h1 t fuel rod in the core does not 
criterion) that t e d?t. (Ref 3 GOG 10); 

. 'd t there must be at least 95% 

experience a DNB con i ion . ' 

'd t the fission energy input to c. During an ejecte~ rod a:c~g~nE~lJgm (Ref. [ ]); and the fuel must no excee ' 

ble of shutting down the reactor 
d. The control rods mu~~ :es~=p~tth the highest worth control rod 

'+h ffi~"'~ffl"m reEjUlre " ,,,, -- a 1111 Um GOG 2€i) ;i~~k fully withdrawn (Ref. 3,. 

. , . t . n the core must be l i mited t? The po···er density at an:r porn ~ (Rf 
4

) This is accomplished " h f l design criteria e · · 
1 

t 
maintain t eue d' tri'buti'on and reactor coo an . · · the po·"er -is ·th n by maintaining.. 

1 
LHR d DNB parameters are wi i . 

conditions so that the pe:cb, thanaccident analyses (Ref. 1), with 
operating limits supporte .Y ~et'··een measured quantities' the 
due regard for the carrel ati ons. . " . the determination of pmver power distribution, and uncertainties in 
distribution. 

Fuel cladding failure duri~~ a at; so that the peak cladding. 
maximum linear heat generadi~;o~oF (Ref 4). High peak cladding t rature does not excee · l dd. fai'lure bv empe assumed to cause sever? c a ing J 

. . Locn is limited by restricting the 

temperatures are a ?i'rcalov water reaction. oxidation due to '/:. J 

n d the Reactor Coolant System ensure The LCOs governing LHR, nSI, an s the core is operated within 
that these criteri ar are met as ~ ~~g d \ n the COLR and ·,vithi n the Tq r d F l · ·ts speci -i e- ' 
the ASI' Fxv ' anr imi ~ "ari ables that characterize the 
limits. The latter are p~oc:~~ tion of the reactor core. . 
three dimensional powe~ ~ist~i \h e "ariables ensures that their 
Operation within th? l~mit: ~r e~se~ in the accident analysis. actual values are within t e range 
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Fuel cladding damage does not occur while at conditions outside the 
limits of these LCOs during normal operation. Fuel cladding damage 
could result, however, if an accident occurs from initial 
conditions outside the limits of these LCOs. This potential for 
fuel cladding damage exists because changes in the power 
distribution cause increased power peaking and correspondingly 
increased local LHR . 

.i:;:~ satisfies Criterion 2 of the NRG Policy Statement. 

£&AiJ4:M?m:rnJ::rn:~@n:~~n:::=:::H:~:~:t:Jg~+:~@::::=::(:P:Bli=::t:;;: 

LCO The LCO limits for power distribution are based on correlations 
between power peaking and measured variables used as inputs to LHR 
and departure from nucleate boiling ratio operating limits. The 
LCO limits for power distribution, except Tq, are provided in the 
COLR. The limitation on the LHR ensures that, in the event of a 
LOCA, the peak temperature of the fuel cladding does not exceed 
2200°F. 

-.-
APPLICABILITY In MODE h ~i:[~i~%:]:11.lR.~i power distribution must be maintained within 

the limits i~~U~~diri the accident analysis to ensure that fuel 
damage does not r~sult following an AOO. In other MODES, this LCO 
does not apply because there is not sufficient THERMAL POWER to 
require a limit on the core power distribution. 

ACTIONS A.I, A.2, and A.3 

/\Note modifying Condition A requires Required /\ctions A.l, ,0,.2, 
and A.3 to be completed if the Condition is entered. This ensures 
that corrective action is taken prior to unrestricted operation. 
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The limitations on ~provided in the COLR ensure that the 
assumptions used in the analysis for establishing the ASI, LCD, and 
LSSS remain valid during operation at the various allowable CEA 
group insertion limits. If ~exceeds its basic limitation, 
operation may continue under the additional restrictions imposed by 
the Required Actions (reducing THERMAL POWER, withdrawing CEAs to 
or beyond the long term steady state insertion limits of LCD 3.1.7, 
and establishing a revised upper THERMAL POWER limit) because these 
additional restrictions provide adequate provisions to ensure that 
the assumptions used in establishing the LHR, LCD, and LSSS remain 
valid. Six hours to return F"~to within its limits is reasonable 
and ensures that all CEAs meet the long term steady state insertion 
limits of LCD 3.1.7. 

111r~11•1•~1p~ 
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SURVEILLANCE 
REQUIREMENTS 

B .1 

If FJ~::::::~:g\g/1[g@:::::tit cannot be returned to within its limit, THERMAL 
POWER "niLi'sf .. b"e .. reduced. A chaAge to MODE 2 eAsures that the core is 
operat iAg Hi th iA its thermal limits aAd pl aces the core i A a 
coAservative coAditioA. The allowed GompletioA Time of 6 hours is 
reasoAable, based OA operatiAg experieAce, to reach MODE 2 from 

:.r.~-~-1-~;;;_;_q_;:.:.:ii~~:i:i:i:~:i:i:::::::i.i:::::::ii:i:~i:~:~wi~:ii:i:irnii:i:o.:i:~:~~:~::i:~mi:~:i:~::~i:i~i:; 
M~:~~:~:m:::::::1x:g::§:t,@::::rn:g::::::mi:i:;t,::::~Pitn::1:@~m:1:1J:my:i:1::Jm:1:§::l:s:m:rnrn:ru:1::E::§]:::::::::::::;J:sP:mP::J::~M~::m:wn 

SR 3.2.~Z.l 

The periodic Surveillance to determine the calculated F;)~fipj[:JtA 

!~::i!!ia&~: :fa ~:i{~~ e :::~;i~~~i ~t~~~~e; n 
prior to exceeding +-O:SQ% RTP ensures that the core is properly 
loaded. •··· 

Performance of the Surveillance every 31 days of accumulated 
operation in MODE 1 ensures that unacceptable changes in the ~~ 
f~Q,]\,~J[::p,:9~~:r;::::::9:]::~:~r\]\:g9,~]:\8\m are promptly detected. 

The power 1istribution map can only be obtained after THERMAL POWER 
exceeds WZ)S% RTP because the i ncore detectors are not reliable 
below ~~\$.~C,.RTP. 

The SR is modified by a Note that requires SR 3.2.3.2 aAd 
SR 3.2.3.3 be completed each time SR 3.2.3.1 is completed. This 
procedure is required because the values computed by these SRs are 
required to perform this SR. 

SR 3.2.3.2 aAd SR 3.2.3.3 

MeasuriAg the values of F~ aAd Tq each time a value of F;..+.s
calculated ensures that the calculated value of ~accurately 
reflects the coAditioA of the core. 

The FrequeAcy for these SurveillaAte is iA accordaAce with the 
requiremeAts of SR 3.2.3.1 because these SRs provide iAformatioA to 
complete SR 3.2.2.1. 

GEOG STS J#\M:t::s@O.es B 3.2-21 
·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·=-=·=·=· 
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REFERENCES 1. FSAR, Chapter [15] 

2. FSAR, Chapter [6] 

3. 10 CFR 50, Appendix A 

4. 10 CFR 50.46 
~2n:§: 
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• B 3. 2 POWER DISTRIBUTION LIMITS 

• 

B 3. 2 .43i AZIMUTHAL 9:M:~:9:V!~:O:f~ Power Tilt (Tq) (l\nal og) 

BASES 

BACKGROUND The purpose of this LGO is to limit the core po\fer distribution to 
the initial values assumed in the accident analyses. Operation 
\fithin the limits imposed by this LGO limits or prevents potential 
fuel cladding failures that could breach the primary fission 
product barrier and release fission products to the reactor coolant 
in the event of a loss of coolant accident (LOGA), loss of flow 
accident, ejected control element assembly (GEA) accident, or other 
postulated accident requiring termination by a Reactor Protection 
System trip function. This LGO limits the amount of damage to the 
fuel cladding during an accident by ensuring that the plant is 
operating \dthin acceptable bounding conditions at the onset of a 
transient. 

Methods of controlling the pmwr di stri buti on include: 

a. Using GEAs to alter the axial power distribution; 

b. Decreasing GEA insertion by boration, thereby improving the 
radial power distribution; and 

c. Correcting off optimum conditions (e.g., a GEA drop or 
mis operation of the unit) that cause margin degradations. 

The core power distribution is controlled so that, in conjunction 
with other core operating parameters (e.g., GEA insertion and 
alignment limits), the power distribution does not result in 
violation of this LGO. The limiting safety system settings and 
this LGO are based on the accident analyses (Refs. 1 and 2), so 
that specified acceptable fuel design limits are not exceeded as a 
result of Anticipated Operational Occurrences (AOOs), and the 
limits of acceptable consequences are not exceeded for other 
postulated accidents. 

Limiting power distribution skewing over time also minimizes the 
xenon distribution skewing, which is a significant factor in 
controlling the axial poHer distribution. 

Power distribution is a product of multiple parameters, various 
combinations of which may produce acceptable po\fer distributions. 
Operation within the design limits of pmmr distribution is 
accomplished by generating operating limits for Linear Heat Rate 
(LHR) and Departure from Nucleate Boiling (DNB) . 
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BASES 

The limits on LHR, Total Planar Radial Peaking factor (f~), Total 
Integrated Radial Peaking factor (fJ-,--Tq, and ASI represent limits 
within which the LHR algorithms are valid. These limits are 
obtained directly from the core reload analysis. 

Either of the two core power distribution monitoring systems, the 
Excore Detector Monitoring System or the Incore Detector Monitoring 
System, provides adequate monitoring of the core power distribution 
and is capable of verifying that the LCO limits are not exceeded. 
The Excore Detector Monitoring System performs this function by 
continuously monitoring ASI with OPERABLE quadrant symmetric excore 
neutron detectors and by verifying ,O.S I is maintained •11'i thin the 
limits specified in the COLR. 

In conjunction with the use of the Excore Detector Monitoring 
System and in establishing the ASI limits, the following 
assumptions are made: 

a. The CEA insertion limits of LCO 3.1.6, "Shutdown CEA Insertion 
Limits," and LCO 3.1.7, "Regulating CEA Insertion Limits," are 
satisfied; 

b. The Tq restrictions of LCO 3.2.4 are satisfied; and 

c. f~ does not exceed the limits of LCO 3.2.2. 

The Incore Detector Monitoring System continuously provides a 
direct measure of the peaking factors, and the alarms that have 
been established for the individual incore detector segments ensure 
that the peak LHRs are maintained within the limits specified in 
the COLR. The setpoints for these alarms include tolerances, set 
in conservative directions, for: 

a. A measurement calculational uncertainty factor of 1.062; 

b. An engineering uncertainty factor of 1.03; 

c. An allowance of 1.002 for axial fuel densification and thermal 
expansion; and 
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BASES 

APPLICABLE 
SAFETY 
ANALYSES 

~ q (An al o g) gyj~J~iU:~-Q~~!i:]~:gW~t!1m:~m:~ 
. . 2 .4 

The fuel cladding must not s . ~heratioA (CoA8itioA I) or .~g:a;~ ":~:~e as a result of Aor•al 
e power distribution and '(p . on ~ ion 2) (Ref. 3 CDC 10) 

preclu8e core power 8istr'b t~ iAsert10A aA8 aligAmeAi LCQs. 
design criteria: , u ions that violate the fDllowing fuel 

a. During a 1::gc11 1 1 2200of (ReLn4)~ea< c adding temperature must not e)cceed 

b. During a lass of fl O"' acci d pr?bability at the 9S% f?~t, there must be at least 95% 
en te~i on) that the h~t c~:e~ ence. level (the 95/95 DNB 
experience a DNB condit' (Rrod in the core does not ion -ef. 3, CDC 10)· 

c. Dur· ' the,~~ ~n ejected rod accident, the f' 

"i "1" •1n1mu• required SDM witA tA A~ h'"§ dowA tAe reaetor 
s uc~ fully withdrawn (Ref. 3, CDC ~6):g est worth control rod 

Th? power density at an, . . ma1ntai~ the fuel desig~ ~=~~:r~: ~~efcore must be limited to 
accomplished by maintainin e .. 4). This process is 
~?ol~nt conditions so thatgt::e power distribution and reactor 
h~th1n operating limits peak LHR and DNB parameters 
w1tA Sue regar8 for tAe ::===rt:a by tAe aeeideAt aAalysis ~~:, 
!"etpo;er.distributioA, aAd UA:e:::~ :~tweeA measured quaAtitie; I) 

is r1 ut1on. in ies in determ1'n 1'ng the ' -- power 

fue~ clad?ing failure durin a I\ • • • :f:~:u• L~Aear Heat GeAerat~oA ~~i; (~H~kj'ted by restrietiA§ tAe 
ing emperature doe t so that the peak 

cladding t t s no exceed 2200°F (R f 4 
b eopera ures are ass d e · l HigA peal 
Y oxidatio" due to a z:;;.a;e~·:.atto eause.severe el;dd;R§ ,aH:,. " er reaction. 

The LCGs governing LHR 11s !~:\~Aese,criteri,a ar~ ;ei'a:"~0:"ea:e;~tor CoolaAt Systeo eAsure 
1 i •i ;s I, ~r a Ad Fr 1 i •its speci fie~ i" tA: ~~~~ 's operated wit Ai" 
tA . . e l atter are proeess .. . , aAd w1 tA'" tA e T 0 ree d1meAsioAal power distribui~r1ab}es tAat eAaracterize tAe ' 
perat1on within the limits f ion o t~e reactor core 

actual values are "ith in th or these van ables ensures that th . '' e range used in th . e1r F l .e acc1deAt aAalyses 

ue cl add mg damage does not . . 
~!ef 0:~ !:! ~~: :~!: i :e tAese Leg:·~:.~~; 1 ;t~:~ .• ;::•::; is ope rat i A§ 
from i "it i l . §. could result, Aowever if mal ope rat i OH. 
i A tA a COAdl ti OAS outside tAe l . . t , aA acc18eAt OCCUFS 

e power distributio . imi s of these LCGs Ch 
cerrespeAdiAgly iAcreaSO~ f:::f l~;reased power peakiA§ ;Ad--aAges 

s. 
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:i:q (An al og) 9ili:~ini:n:~I:::gpm~ni:~:::m:1:::1::j 
B 3.2.4 

.+fl.e---+ satisfies Criterion 2 of the NRG Policy Statement. 

LCO The power distribution LCO limits are based on correlations between 
power peaking and the measured variables used as inputs to the LHR 
and departure from nucleate boiling ratio operating limits. The 
power distribution LCD limits, except Tq, are provided in the COLR. 
The limits on LHR ensure that in the event of a LOCA, the peak 
temperature of the fuel cladding does not exceed 2200°V. 

11•1Pl-----·· 
APPLICABILITY In MODE 1 with THERM/\L POWER > w,g:P.% RTP, power distribution must 

be maintained within the limits a·s.sumed in accident analysis to 
ensure that fuel damage does not result following an AOO. In other 
MODES, this LCO does not apply because THERMAL POWER is not 
sufficient to require a limit on core power distribution. 

ACTIONS A.l and A.2 

If the measured Tli is > [0.03] and < 0.10, the calculation of Tq----l!la-Y 
be non conservative. Tq must be restored Hithin 2 hours or F~-a-n-EI
~~ must be determined to be within the limits of LCO 3.2.2 and 
LCO 3.2.3, and determined to be \1ithin these limits every 8 hours 
thereafter, as long as Tq is out of limits. Two hours is 
sufficient time to allow the operator to reposition CEAs, and 
significant radial xenon redistribution cannot occur within this 
time. The 8 hour Completion Time ensures changes in V~ and F~ 
be identified before the limits of LCD 3.2.2 and LCD 3.2.3, 
respectively, are exceeded . 

c ED c s Ts :itt.mms.A.o:es 
·:·:·:·:·:···:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:· 
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If Required Actions and associated Completion Times of Condition A 
are not met, THERMAL POWER must be reduced to s 50% RTP. This 
requirement ensures that the core is operating within its thermal 
limits and places the core in a conservative condition. Four hours 
is a reasonable time to reach 50% RTP in an orderly manner and 
without challenging plant systems. 

C. 1 , C. 2, and C. 3 

vJith Tq > 0.10, F~ and F:must be within their specified limits to 
ensure that acceptable flux peaking factors are maintained. Based 
on operating experience, 1 hour is sufficient time for the operator 
to evaluate these factors. If F~ and F: are within limits, 
operation may proceed for a total of 2 hours after the Condition is 
entered while attempts are made to restore Tq to within its limit. 

-I-f---+li s 0 .10 cannot be achieved, power must be reduced to s 50% RTP 
within 2 hours. If the tilt is generated due to a CEA 
misalignment, operating at s 50% RTP allows for the recovery of the 
CEA. Except as a result of CEA misalignment, Tq > 0.10 is not 
expected; if it occurs, continued operation of the reactor may be 
necessary to discover the cause of the tilt. If this procedure is 
followed, operation is restricted to only those conditions required 
to identify the cause of the tilt. It is necessary to account 
explicitly for power asymmetries because the radial power peaking 
factors used in core power distribution calculations are based on 
an un tilted power distribution. 

-I-f---+q is not restored to within its limits, the reactor continues 
to ope0ate with an axial power distribution mismatch. Continued 
operation in this configuration may induce an axial xenon 
oscillation that causes increased LHGRs when the xenon 
redistributes. If Tq cannot be restored to within its limits 
within 2 hours, reactor power must be reduced. Reducing THERMAL 
POWER to s 50% RTP within 2 hours provides conservative protection 
from increased peaking due to potential xenon redistribution. 
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+q (An al 0 g) g:µ:~:~:r:~:n:t,·::::::ije!i~M::m:~:::~:::t 
B 3.2.4 

--~· _J,_1Jtl'1 
ll:i.!~~~!i:~:~l~!~ill:~!~li~l!~~l~i~il~!illi~~:~:~:~~!~~ll:illl:ll~!~!il~illill!!i~n:9'9············· 
r1~9::t1f!:n1::1iiAf:w:§:§m ················································································································· 

·····~lt•b 
The Required Actions are modified by a Note that requires all 
subsequent actions to be performed once power reduction commences 
after entering the Condition if Tq is not restored to< g........±..G.J:§~. 
This procedure ensures corrective action is taken before 
unrestricted power operation resumes. Following THERMAL .POWER 
reduction to ~ Wp§% RTP, Tq must be restored to ~ [0.03]A:~ before 
THERMAL POWER is increased (Required Action C.3). This Required 
action prevents the operator from increasing THERMAL POWER above 
the conservative limit when the ~?~~jtion, Tq outside its limits, 
has existed but allows the ttfl-'i4. wm:~:m:P: to continue operation for .. 
diagnostic purposes. The Completiori ... Time of Required Action C.3-jl 
is modified with a Note to indicate that the cause of the out of··· 
limit condition must be corrected prior to increasing THERMAL 
POWER. 

Thi~ Note also indicates that subsequent power operation above 
W.f.:?% RT_~_._.may proceed provided that the measured Tq is verified 
~ [O. o3rn%. at least once per hour for 12 hours, or until verified 
at 95% RTP. This ensures that the power distribution is responding 
as predicted. The Completion Time of 12 hours is a historical 
value that allows an acceptable exit from the LCO after the Tq 
value is verified acceptable for 12 hours or until 95% RTP is 
reached. 
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BASES 

SURVEILLANCE SR 3.2.4.1 
REQUIREMENTS 

REFERENCES 

Tq must be calculated at 12 hour intervals. The 12 hour Frequency 
prevents significant xenon redistribution between Surveillance. 

1. FSAR, Chapter [lS] 

2. FSAR, Chapter [6] 

3. 10 CFR so, Appendix II 
I\ 

4. 10 CFR SO 
™~-n:~: 
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ASI (Analog). 
B 3.2.-&4. 
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• B 3. 2 POWER DISTRIBUTION LIMITS 

• 

B 3.2.~4, Axial Shape Index (ASI) (Analog) 

BASES 

BACKGROUND The purpose of this LCO is to limit the core power distribution to 
the initial values assumed in the accident analysis. Operation 
\1ithin the limits imposed by this LCO either limits or prevents 
potential fuel cladding failures that could breach the primary 
fission product barrier and release fission products to the reactor 
coolant in the event of a loss of coolant accident (LOCA), loss of 
flow accident, ejected control element assembly (CEA) accident, or 
other postulated accident requiring termination by a Reactor 
Protection System trip function. This LCO limits the amount of 
damage to the fuel cladding during an accident by ensuring that the 
plant is operating within acceptable bounding conditions at the 
onset of a transient. 

Methods of controlling the power distribution include: 

a. Using CEAs to alter the axial power distribution; 

b. Decreasing CEA insertion by boration, thereby improving the 
radial power distribution; and 

c. Correcting off optimum conditions (e.g., a CEA drop or 
mis operation of the unit) that cause margin degradations. 

The core power distribution is controlled so that, in conjunction 
\Jith other core operating parameters (e.g., CEA insertion and 
alignment limits), the power distribution does not result in 
violation of this LCO. The limiting safety system settings and 
this LCO are based on the accident analyses (Refs. 1 and 2), so 
that specified acceptable fuel design limits are not exceeded as a 
result of anticipated operational occurrences (AOOs), and the 
limits of acceptable consequences are not exceeded for other 
postulated accidents. 

Limiting power distribution skewing over time also minimizes the 
xenon distribution skewing, which is a significant factor in 
controlling the axial power distribution. 

Po\1er distribution is a product of multiple parameters, various 
combinations of which may produce acceptable power distributions. 
Operation within the design limits of power distribution is 
accomplished by generating operating limits on linear heat rate 
(LHR) and departure from nucleate boiling (DNB). 
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ASI (Analog) 
B 3.2.-5@ 

The limits on LHR, Total Planar Radial Peaking factor (f~), Total 
Integrated Radial Peaking factor (f,},---+1P and ASI represent limits 
within which the LHR algorithms are valid. These limits are 
obtained directly from the core reload analysis. 

·:·:·:· 

Either of the t\JO core power distribution monitoring systems, the 
Excore Detector Monitoring System and the Incore Detector 
Monitoring System, provide adequate monitoring of the core power 
distribution and are capable of verifying that the LHR does not 
exceed its limits. The Excore Detector Monitoring System performs 
this function by continuously monitoring the ASI with the OPERABLE 
quadrant symmetric excore neutron flux detectors and verifying that 
the ASI is maintained Hithin the allm..able limits specified in the 
~ 

In conjunction with the use of the Excore Detector Monitoring 
System and in establishing the ASI limits, the following conditions 
are assumed: 

a. The cm ifisertion limits of LCO 3.1.6, "Shutdown cm Insertion 
Limits," and LGO 3.1.7, "Regulating cm Insertion Limits," are 
satisfied; 

b. The Tq restrictions of LCO 3.2.4 are satisfied; and 

c. f~ does not exceed the limits of LGO 3.2.2. 

The Incore Detector Monitoring System continuously provides a 
direct measure of the peaking factors, and the alarms that have 
been established for the individual incore detector segments ensure 
that the peak LHR is maintained within the limits specified in the 
COLR. The setpoints for these alarms include tolerances, set in 
conservative directions, as follows: 

a. A measurement calculational uncertainty factor of 1.062; 

b. An engineering uncertainty factor of 1.03; 

c. An allowance of 1.002 for axial fuel densification and thermal 
expansion; and 

HOG STS :J?:t.HiliI:sA:D.ES. B 3.2-31 
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APPLICABLE 
SAFETY 
ANALYSES 

ASI (Analog) 
B 3.2.-&~ 

. damage as a result of normal The fuel cladding must not sustain ditton 2) (Ref. 3, GOG 10). 
operation (Gond~tio~ 1) o; ~~~s·!~:~tion and alignment LGOs prevent 
The pmwr distributi~n an nfti h'ng le"els that violate the core power distributions.fro~ reac i • 
follo\1ing fuel design criteria: 

b. 

c. 

d. 

t must not exceed During a LOGA, peak cladding tempera ure 

l t 95% 'd t there must be ateas 

During an ejected rod a:c~g~nc~l 'gm (Ref. 4); and the fuel must not excee 7 
'd t the fission energy input to 

bl of shutting down the reactor The contra~ rods mu~t bes~=P~::~ the highest worth control rod ···i+h a minimum required "H 

;t~~k fully 'n"ithdrmm (Ref. 3, GOG 26). 

The power density at ~ny P~~n ft. (Ref 4). This limitation is 
maintain the fuel ~esi~n.crite~iao"er distribution and reactor 
accomplished. b~ marntai ~i ~gt~: p~ai~ urn and mrn parameters are 
coolant conditions sot a d b. the accident analyses (Ref. 1) 
·1ithin operating limits support:. Y among measured quantities, the ' d f the corre a ions . f . "'i th due regaror . t · · n the determination o po,wr ;o\1er distribution, and uncertain ies i 

. . . . t in the core must be l i mite~ to. 

distribution. 

Fuel cladding failure duri~~ a t; so that the peak cladding 
maximum linear heat generadi~~O~~F (Ref 4). High peak cladding 
temperature does notu:::e:o cause sever~ cladding failure by 
temperatures are :s~ircaloy \later reaction. oxidation due to 

. LQGA is limited by restricting the 

• fl d the Reactor Coolant System e~su~e The LGOs governing LHR, nSI, a\ the core is operated ·,nthrn 
that these criteri, are met as.f~n~ ~: the GOLR and within the Tq 

r d F l · 'ts speci-ie- i ' 
the ASI, Fm anr-imi "ariables that characterize the 
limits. The.latter are p~oce~~ution of the reactor core. . 
three dimens10nal powe~ ?1st; these "ariables ensures that their 
Operation within the 11m1ts or ;d in the accident analyses. actual values are within the ranges us 
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LCO 

ASI (Analog) 
B 3.2.-&4: 

Fuel cladding damage does not occur while the reactor is operating 
at conditions outside these LCOs during normal operation. Fuel 
cladding damage results, however, when an accident occurs from 
initial conditions outside the limits of these LCOs. This 
potential for fuel cladding damage exists because changes in the 
pmJer di stri buti on can cause increased power peaking and 
correspondingly increased local LHRs. 

The power distribution LCO limits are based on correlations between 
power peaking and certain measured variables used as inputs to the 
LHR and Departure from Nucleate Boiling Ratio (DNBR) operating 
1 imits. These pmJer distribution LCO 1 imits, except T.

11
,-----a-ice 

provided in the COLR. The limitation on LHR ensures that in the 
event of a LOCA, the peak temperature of the fuel cladding does not 
exceed 2200°F. 

The limitation on ASI, along with the limitations of LCO 3.3.1, 
11 Reactor Protection System Instrumentation, 11 represents a 
conservative envelope of operating conditions .consistent with the 
assumptions that have been analytically demonstrated adequate for 
maintaining an acceptable minimum DNBR throughout all AOOs. Of 
these, the loss of flow transient is the most limiting. Operation 
of the core with conditions within the specified limits ensures 
that an acceptable minimum margin from DNB conditions is maintained 
in the event of any AOO, including a loss of flow transient. 

APPLICABILITY In MODE 1 with THERMAL POWER > .W@.[$% RTP, power distribution must 
be maintained within the limits as.sumed in the accident analyses to 
ensure that fuel damage does not result following an AOO. In other 
MODES, this LCO does not apply because THERMAL POWER is not 
sufficient to require a limit on the core power distribution. 
Bel ow -W9.[8% RTP the i ncore detector accuracy is not reliable. 

B 3.2-33 
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ASI (Analog) 
B 3.2.·&4 
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ACTIONS A.l 

SURVEILLANCE 
REQUIREMENTS 

REFERENCES 

Operating the core within ASI limits specified in the COLR and 
within the limits of LCO 3.3.1 ensures an acceptable margin for DNB 
and for maintaining local power density in the event of an AOO. 
Maintaining ASI within limits also ensures that the limits of 
10 CFR 50.46 are not exceeded during accidents. The Required 
Actions to restore ASI must be completed within 2 hours to limit 
the duration the plant is operated outside the initial conditions 
assumed in the accident analyses. In addition, this Completion 
Time is sufficiently short that the xenon distribution in the core 
cannot change significantly. 

If the ASI cannot be restored to within its specified limits, or 
ASI cannot be determined because of Excore Detector Monitoring 
System inoper~pility, core power must be reduced. Reducing THERMAL 
POWER to s W~!q% RTP ensures that the core is operating further 
from thermal limits and places the core in a conservative 
condition. Four hours is a reasonable amount of time, based on 
operating experience, to reduce THERMAL POWER to s ~g!$% RTP in an 
orderly manner and without cha 11 engi ng pl ant systems.·.·.·· 

SR 3.2.-&~tl 

Verifying that the ASI is within the specified limits ensures that 
the core t?. ... D.9t.qPPT9.~Sb5D.9 . .PN§ .. ss>.n9..Jtt9.rt§'. .. A ... Et99Y9D.9..:Y .. 9.f.w . 
~-; ... .h. .a. .ll.r..:s ... _9:90.~t::1:mi9+J.i§) :;r;:r;¢.·iu#~n:i:\mrwhWm§:ruij::n:~r::rno.:~1rn:n:ti~H'.@::::rns@:t~mrrmrn:g n@hi/!fi9r!Jt.HRJi·s····adeq.iiate· Ta0···tne···a·pe.ratar···ra···1 dent.1fy··lrend's····1·n· 
CohdTfiOils That result in an approach to the AS I limits, because 
the rnE!c:hani?rn?that affect the ASI, such as xenon redistribution or 
HA 9.9P.!~M@:;::::nr99 drive mechanism ma l functions, cause the AS I to 
chan~e ~lo~1y···and should be discovered before the limits are 
exceeded. 

1. F"SAR, Chapter [15] 

2. fSAR, Chapter [6] 

3. 10 CfR 50, Appendix I\ n 

4. lo crn 50.46 
~2:r,,~: 
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ATTACHMENT 6 

CONSUMERS POWER COMPANY 
PALISADES PLANT 

DOCKET 50-255 

STS CONVERSION TECHNICAL SPECIFICATION CHANGE REQUEST 

3.2 POWER DISTRIBUTION LIMITS 

Comparison of Revised and Standard Technical Specifications 



Palisades Revised Tech Spec Requirement List. 

A listing of the proposed Palisades Revised Tech Specs (RTS) correlated to the CE Standard Tech Specs (STS). 

·First Column; Proposed Palisades Revised Tech Spec (RTS) number 
Each RTS item is listed in the left-most column. 

If a STS item has been omitted from RTS, the word 'Omitted' is used. 

Second Column; CE Standard Tech Spec (STS) number 
The corresponding STS item is listed in the second column. 

If a RTS item does not appear in STS, it is noted as 'Added'. 

Third Column; Existing Palisades Tech Spec (TS) number 
The closest TS item is listed in the third column. 

If a RTS item does not appear in TS, it is noted as 'New'. 

Fourth Column; RTS Item Description 
An abbreviation of the RTS item appears in the third column. 

Each item is identified as: LCO, ACTION, SR, ADMIN, Exception, etc. 
In cases where a STS item was omitted from RTS, the description is of the STS item. 

Description Key: RTS requirement type: Column 4 syntax: 
Safety Limit SL: Safety limit; Applicable conditions 
Limiting Condition for Operation 
Condition 

LCD: LCD Description; Applicable conditions 
COND: Description of non-conforming condition 
ACTN: Required action; Completion time Action 

Surveillance Requirement 
Table 

Administrative Requirement 
Defined Term 

SR: Test description; Frequency 
TABL: Title 

ADMN: Administrative requirement 
DEF: Name of defined term 

Fifth Column; Comments and Explanations of Differences between RTS and STS. 
A brief explanation of differences between RTS and STS is provided in the fifth column. 

Other abbreviations used in the listing are: 

NA: 
CFT: 
CHNL: 

Not Applicable 
Channel Functional Test 
Channel 

{03/28/96). 



Palisades RTS Cross Reference to STS. ( 03/28/96). 

RTS Number STS Number TS Number RTS (STS) requirement Description Explanation of Differences 

Global differences between the proposed Palisades Technical Specifications and the Standard Technical Specifications for CE plants, Nureg 1432: 

The following changes are not discussed in the explanation 6f differences for each TS requi~ement. 

1) 

2) 

3) 

Bracketed values have been replaced with appropriate values for Palisades.· Typically, the basis for these values is provided in the bases document. 

Each required action of the form "Perform SR X. X. X. X " has been altered by a pa renthet i cal summary of the SR requirements. This change allows a reader 
to understand the required actions without constantly turning pages to locate the referenced SR. 

Terminology has been changed to reflect Palisades usage: 

"RWT" becomes "S IRWT" 

"CEA" becomes "Control Rod" or "Rod" 

"RCS" becomes "PCS" 

"SIAS" becomes "SIS" 

"AC Vital bus" becomes "Preferred AC bus" 

"PAM!" becomes "AMI" 

"ES FAS" becomes "ESF Instrumentation" 

"DG LOVS" becomes "DG UV Start" 

"Remote Shutdown System" becomes "Alternate Shutdown System" 

"Power Rate of Change-High" becomes "High Startup Rate" 

Safety Injection Refueling Water Tank 

Palisades uses cruciform control rods rather than the 
multifingered ''Control Element Assemblies" of later CE plants. 

Palisades terminology is "Primary Coolant System" rather than 
"Reactor Coolant System" 

Palisades terminology is "Safety Injection Signal" rather than 
"Safety Injection Actuation Signal" 

Palisades terminology. 

Accident Monitoring Instrumentation, Palisades terminology 

There is no stand-alone ESFAS system or cabinet at Palisades; 
ESF instruments actuate the ESF functions 

Palisades Terminology 

Palisades Terminology 

Palisades Terminology 



• 
Palisades RTS Cross Reference to STS. 

RTS Number STS Number TS Number 

3.2 3.2 3.23 

. 3. 2 .1 3.2.1 3.23.1 

3.2.l A 3. 2 .1 A 3.23.1 

Omitted 3.2.1 A 3.23.1 

3.2.l A.l 3.2.1 A.l 3.23.1 

3.2.1 B Added 3.23.1 

3.2.1 B .1.1 Added 3.23.l 

3.2.1 B. l. 2 Added 3.23.l 

3.2.1 B.1.3 Added 3.23.l 

3.2.l B.2.1 Added 3.23.l 

3.2.1 B.2.2 Added 3.23.1 

3.2.l c 3.2.1 B 3.0.3 

3.2.l C.l 3.2.1 B.1 3.23.l 

3.2.1.1 Added 4.19.1.2.d 

3.2.1.2 Added New 

RTS (STS) requirement Description 

POWER DISTRIBUTION 

LCD: LHR < limit and Incore Alms OPERABLE; ~50% 

COND: LHR not within limits incores 

COND: LHR not within 1 imits excores 

ACTN: Restore LHR; hour 

COND: Incore alarm system inoperable 

ACTN: Verify Excores avail for LHR monitoring; 2 hrs 

ACTN: Restrict power to APL; 2 hrs 

ACTN: Verify Tq; pwr & AS I; each 4 hrs 

ACTN: Restrict power to < 85%; 2 hrs 

ACTN: Verify LHR w. manual incore readings; each 4 hrs 

COND: Required Action not met 

ACTN: Be< 50% RTP; 2 hrs 

( 03/28/96). 

Explanation of Differences 

Several major differences exist between Palisades and the 
"Standard" CE plant which affect this section: Palisades is the 
oldest CE PWR and has different hardware and analyses from the 
newer CE plants; Palisades also uses ANF fuel rather than CE 
fuel. Therefore several of the LCOs, actions, etc is this 
section differ from RSTS. Actions, Completion times, SRs and 
frequencies were kept as close to the RSTS as possible while 
implementing a different set of limitations and requirements. 
The conditions and actions specified reflect current tech specs 
and operating practice. 

The LCD statement is essentially unchanged with the exception 
of changing the applicability to MODE 1 ~ 50%. The 50% RTP 
applicability is retained from the current license. Palisades 
has a great deal of thermal margin below this power range. 

Essentially unchanged, reworded for clarity. 

See note for section 3.2. 

Unchanged. 

Condit ion added to support Incore alm system in LCD. 

Added action to support added LCD requirement 

Added action to support added LCD requirement 

Added action to support added LCD requirement 

Added action to support added LCD requirement 

Added action to support added LCD requirement 

Unchanged. 

Changed action taking plant out of applicability range< 50% 
RTP. This value is retained from current license and allows 
the core to be placed in a conservative state with ample 
thermal margin. 

SR: Verify AO is w/tn 0.05 of target; 15 minutes This is retained from Palisades current license and has no 
comparable function in STS 

SR: Verify Incore alm system function for LHR monitor; 12 hrs This SR ensures that operators are informed by the Plant 
process computer that the incore system is not functional for 
LHR monitoring. 

14 



Palisades RTS Cross Reference to STS. 

RTS Number STS Number TS Number 

3.2.l.3 Added New 

3.1.2.4 3.2.1.3 4.19.2.l 

3.2.l.5 Added 4.18.2.l.a 

3.2.1.6 Added 4.17 

Omitted 3.2.1.1 NA 

Omitted 3.2. l.2 NA 

3.2.2 3.2.3 3.23.2 

3.2.2 A 3.2.3 A 3.23.2 

3.2.2 A.l 3.2.3 A.I 3.23.2 

Omitted 3.2.3 A.2 NA 

Omitted 3.2.3 A.3 NA 

3.2.2 B 3.2.3 B 3.0.3 

3.2.2.1 3. 2. 2 .1 4.19.2.l.b 

Omitted 3.2.3.2 NA 

Omitted 3.2.3.3 NA 

RTS (STS) requirement Description 

SR: Verify LHR w/in limit; 4 hours 

SR: Update Incore Alarm Set points; 31 days 

SR: Verify APL, Tq• Target AO; 31 days 

SR: Perform incore alarm CHANNEL CALIBRATION 

SR: (Verify AS! alm setpoints) 

SR: {Demonstrate Local power density alms) 

LCD: Radial peaking factors: ~ 25% 

COND: Radial peaking not w/in limit 

ACTN: Restore radial peaking factors; 6 hrs 

ACTN: (Withdraw CEAs above long term limit; 6 hrs) 

ACTN: (Establish a revised upper THERMAL POWER limit) 

COND: Required action not met 

SR: Verify Radial Peaking and Tq 

SR: (Verify F,) 

SR: Verify (Tq) 

15 

(03/28/96). 

Explanation of Differences 

LHR is continuously monitored by the lncore Monitoring System 
however this surveillance has been modified to a frequency of 4 
hours to allow for the manual reading of lncores if the 
condition warrants it necessary. 

Removed unnecessary notes and reworded to apply to reflect 
Palisades current Power Distribution monitoring and incore 
a la rm updates. 

The note modifies this SR to illustrate that this is only 
applicable when using the excore monitoring system for LHR 
monitoring. This SR ensures that the excore monitoring system 
can be used for LHR monitoring. 

An incore alarm CHANNEL CALIBRATION is performed to ensure 
alarm actuation upon signal receipt within limits. 

NA to Palisades LHR LCD; see Palisades RTS SR 3.2.5.2 

NA Palisades 

Changed LCD and applicability to reflect Palisades 
requirements. 

Reworded to reflect Palisades limits. 

Reworded to reflect Palisades limits. 

NA to Palisades; we have no comparable limit or requirement. 

NA Palisades has no comparable limit or requirement. 

Changed applicability to take plant below 25% RTP placing the 
plant outside of the LCD requirements and placing the plant in 
a conservative state. 

Changed SR to reflect Palisades limits and requirements. 
Standard SR 's 3.2.3.1,3.2.3.2, and 3.2.3.3 have been combined 
into the Palisades specific SR 3.2.2.1 since when radial 
peaking is verified quadrant power tilt is also verified by 
default. 

Palisades does not use F~. 

Palisades uses a different parameter labeled Tq• which is the 
subject of RTS LCD 3.2.3. 



Palisades RTS Cross Reference to STS. 

RTS Number STS Number TS Number 

Omitted 3.2.3 NA 

3.2.3 3.2.4 3.23.3 

3.2.3 A 3.2.4 A 3.23.3.1 

Omitted 3.2.4 A.1 3. 23. 3 .1. a 

3.2.3 A.l 3.2.4 A.2 3. 23. 3 .1. b 

3.2.3 B Added 3.23.3.2 

3.2.3 B.l 3.2.4 B.1 3.23.3.2.b 

3.2.3 B.2 3.2.4 A.2 3.23.3.2.b 

3.2.3 c Added 3.23.3.3 

3.2.3 C.l 3.2.4 C.2 3.23.3.3 

Omitted 3.2.4 C.l NA 

Omitted 3.2.4 C.3 NA 

3.2.3.1 3.2.4.1 4.18.2.l 

3.2.4 3.2.5 New 

3.2.4 A 3.2.5 A New 

RTS (STS) requirement Description 

LCD: (Total Planar Radial Peaking Factor) 

LCD: Tq < 5%; ~ 25% 

COND: 5% < Tq < 10% 

ACTN: (Restore Tq; 2 hrs) 

ACTN: Verify Radial Peaking Factors; 2 hrs & every 8 hrs 

COND: Tq > 10% 

ACTN: Restrict power; 4 hrs 

ACTN: Verify Radial Peaking Factors; 4 hrs & each 8 hrs 

COND: Required action not met, or Tq > 15% 

ACTN: be out of applicability ( 25%; 12 hrs 

ACTN: (Verify Radial Peaking Factors; 1 hr) 

ACTN: (Restore Tq :s 3%; Prior to increase) 

SR: Verify Tq; 12 hrs 

LCO: ASI w/in limit; ~ 25% 

COND: ASI not w/in limit 

16 

• 
( 03/28/96). 

Explanation of Differences 

Palisades does not use this parameter. Entire LCO with actions 
and SRs omitted. 

The parameters represented by Tq are similar, but not 
identical. The limits and specified actions were.retained from 
current Palisades Tech Specs. 

Changed quadrant power tilt to be expressed in a percentage and 
changed the lower limit to a Palisades specific value from 
current T.S. of 5%. 

Unnecessary; restoration is always an option, whether before or· 
after 2 hours. 

Reworded with intent and action remaining unchanged. 

Unchanged. Retained from current T.S. 

Unchanged. Retained from current T.S. 

This step moved to after power reduction action since power 
reduction required w/o respect to radial peaking factor 
results, and the power decrease required by action B.l is what 
LCO 3.2.2 would require for radial peaking out of spec. 

Unchanged. Retained from current T.S. 

Unchanged. Retained from current T.S. A 12 hr completion time 
for power reduction is necessary to ensure a safe and orderly 
shutdown from this condition. Power reduction to< 25 % RTP 
ensures adequate thermal margin and places the plant in a 
conservative condition. 

Once in this condition action states to place the plant < 25% 
RTP which allows for adequate thermal margin and places the 
plant in a conservative condition. Peaking factor verification 
is not warranted. 

Restore is always an option 

Unchanged. 

Use~ Palisades applicability. Deleted reference to specific 
figure in the COLR. 

Unchanged. 



• 
Palisades RTS Cross Reference to STS. 

RTS Number STS Number TS Number 

3.2.4 A.l 3.2.5 A.l New 

3.2.4 B 3.2.5 B New 

3.2.4.1 3.2.5.1 New 

3.2.5 Added 4.18&4.19 

RTS (STS) requirement Description 

ACTN: Restore ASI; 2 hrs 

CDND: Required action not met 

SR: Verify ASI each 12 hrs 

LCO: Three ASI channels and deviation alarm operable 

17 

(03/28/96). 

Explanation of Differences 

Unchanged. 

Changed to reflect different applicability. 

Unchanged 

Added LCO and subsequent conditions required actions and 
surveillances to assure accurate LHR monitoring. 



ATTACHMENT 2 

CONSUMERS POWER COMPANY 
PALISADES PLANT 

DOCKET 50-255 

STS CONVERSION TECHNICAL SPECIFICATION CHANGE REQUEST 

3.2 POWER DISTRIBUTION LIMITS 

Bases for the Revisep Technical Specifications 



LHR 
B 3.2.1 

~ B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.1 Linear Heat Rate (LHR) 

BASES 

BACKGROUND 

PALISADES 

The purpose of this LCO is to limit the core power distribution to 
the initial values assumed in the accident analyses. Operation 
within the limits imposed by this LCO either limits or prevents 
potential fuel cladding failures that could breach the primary 
fission product barrier and release fission products to the primary 
coolant in the event of a Loss Of Coolant Accident (LOCA), loss of 
flow accident, ejected control rod accident, or other postulated 
accident requiring termination by a Reactor Protection System trip 
function. This LCO limits the amount of damage to the fuel 
cladding during an accident by ensuring that the plant is operating 
within acceptable bounding conditions at the onset of a transient. 

Methods of controlling the power distribution include: 

a. Using control rods to alter the axial power distribution; 

b. Decreasing control rod insertion by boration, thereby 
improving the radial power distribution; and 

c. Correcting off optimum conditions (e.g., a control rod drop or 
misoperation of the plant) that cause margin degradations. 

The core power distribution is controlled so that, in conjunction 
with other core operating parameters (e.g., control rod insertion 
and alignment limits), the power distribution satisfies this LCO. 

'The limiting safety system settings and this LCO are based on the 
accident analyses (Refs. 1 and 2), so that specified acceptable 
fuel design limits are not exceeded as a result of Anticipated 
Operational Occurrences (AOOs), and the limits of acceptable 
consequences are not exceeded for other postulated accidents. 

Limiting power distribution skewing over time also minimizes the 
xenon distribution skewing, which is a significant factor in 
controlling the axial power distribution. 

Power distribution is a product of multiple parameters, various 
combinations of which may produce acceptable power distributions. 
Operation within the design limits of power distribution is 
accomplished by generating operating limits on Linear Heat Rate 
(LHR) and Departure from Nucleate Boiling Ratio (DNBR). 

The limits on LHR; Assembly Radial Peaking F;, Total Radial Peaking F:, Tq, and ASI represent limits within which the LHR algorithms 
are valid. These limits are obtained directly from the core reload 
analysis. 

B 3.2-1 
Amendment No: 



• 

• 

• 

BASES 

BACKGROUND 
(continued) 

PALISADES 

LHR 
B 3.2.1 

Either of the two core power distribution monitoring systems, the 
Excore Monitoring System or the Incore Monitoring System, provides 
adequate monitoring of the core power distribution and is capable 
of verifying that the LHR is within its limits. The Excore 
Monitoring System performs this function by continuously monitoring 
ASI with the OPERABLE quadrant symmetric excore neutron flux 
detectors and verifying that the ASI is maintained within the 
allowable limits specified in the COLR. 

In conjunction with the use of the Excore Monitoring System and in 
establishing ASI limits, the following assumptions are made: 

a. The control rod insertion limits of LCO 3.1.6, "Shutdown and 
Part Length Rod Insertion Limits," and LCO 3.1.7, "Regulating 
Rod Insertion Limits," are satisfied; 

b. The Tq restrictions of LCO 3.2.3 are satisfied; and 

c. Radial Peaking factors F: and F: are within limits of 
LCO 3.2.2 

The Incore Monitoring System continuously provides a direct measure 
of the peaking factors and alarms that have been established for 
the individual incore detector segments, ensuring that the peak 
LHRs are maintained within the limits specified in the COLR. The 
setpoints for these alarms include tolerances, set in conservative 
directions, for: 

a. Measurement uncertainty (See COLR Table 2.3); 

b. Engineering uncertainty (3%); 

c. THERMAL POWER uncertainty (2%). 

The measurement uncertainties associated with LHR, F: and F; are 
based on a statistical analysis performed on Palisades Incore 
Detector Algorithm (PIDAL) power distribution benchmarking results. 
These values are included in the approved NRC submittal for 
Palisades use of PIDAL methodology. Table 2.3 of the COLR 
illustrates the applicable measurement uncertainties for fresh and 
depleted incore detector usage. 

The engineering and THERMAL POWER uncertainties are incorporated in 
the power distribution calculation performed by the fuel vendor . 

B 3.2-2 
Amendment No: 



• BASES 

APPLICABLE 
SAFETY 
ANALYSES 

PALISADES 

LHR 
B 3.2.1 

The fuel cladding must not sustain damage as a result of normal 
operation (Condition 1) and AOOs (Condition 2) (Ref. 3, GDC 10). 
The power distribution and control rod insertion and alignment LCOs 
preclude core power distributions that violate the following fuel 
design criteria: 

a. During a LOCA, peak cladding temperature must not exceed 
2200°F (Ref. 4); 

b. During a loss of flow accident, there must be at least 
95% probability at the 95% confidence level (the 95/95 DNB 
criterion) that the hot fuel rod in the core does not 
experience a DNB condition (Ref. 3, GDC 10). 

c. During an ejected rod accident, the fission energy input to 
the fuel must not exceed 200 cal/gm (Ref.5s); and 

d. The control rods must be capable of shutting down the reactor 
with a minimum required SOM with the highest worth control rod 
stuck fully withdrawn (Ref. 3, GDC 26). 

The power density at any point in the core must be limited to 
maintain the fuel design criteria (Ref. 4). This is accomplished 
by maintaining the power distribution and primary coolant 
conditions so that the peak LHR and DNB parameters are within 
operating limits supported by accident analyses (Ref. 1), with due 
regard for the correlations between measured quantities, the power 
distribution, and uncertainties in determining the power 
distribution. 

Fuel cladding failure during a LOCA is limited by restricting the 
maximum linear heat generation rate so that the peak cladding 
temperature does 1 not exceed 2200°F (Ref. 4). High peak cladding 
temperatures are assumed to cause severe cladding failure by 
oxidation due to a Zircaloy water reaction. 

The LCOs governing LHR, ASI, and the Primary Coolant System ensure 
that these criteria are met as long as the core is operated within 
the ASI, F:, and F; limits specified in the COLR. The latter are 
process variables t~at characterize the three dimensional power 
distribution of the reactor core. Operation within the limits for 
these variables ensures that their actual values are within the 
ranges used in the accident analyses. 

B 3.2-3 
Amendment No: 



• 

BASES 

APPLICABLE 
SAFETY 
ANALYSES 

(continued) 

LCD 

APPLICABILITY 

ACTIONS 

PALISADES 

LHR 
B 3.2.1 

Fuel cladding damage does not occur while the plant is operating at 
conditions outside the limits of these LCOs during normal 
operation. Fuel cladding damage could result, however, if an 
accident occurs from initial conditions outside the limits of these 
LCOs. The potential for fuel cladding damage exists because 
changes in the power distribution can cause increased power peaking 
and can correspondingly increase local LHR. 

The power distribution LCD limits are based on correlations between 
power peaking and certain measured variables used as inputs to the 
LHR and DNB ratio operating limits. The power distribution LCD 
limits, except Tq, are provided in the COLR. The limitation on the 
LHR ensures that, in the event of a LOCA, the peak temperature of 
the fuel cladding does not exceed 2200°F. 

In MODE 1, with THERMAL POWER~ 50% RTP, the power distribution 
must be maintained within the limits assumed in the accident 
analysis to ensure that fuel damage does not result following an 
ADO. Below 50% RTP and all other MODES, this LCD does not apply 
because there is not sufficient THERMAL POWER to require a limit on 
the core power distribution. 

With the LHR exceeding its limit, excessive fuel damage could occur 
following an accident. In this Condition, prompt action must be 
taken to restore the LHR to within the specified limits. One hour 
to restore the LHR to within its specified limits is reasonable and 
ensures that the core does not continue to operate in this 
Condition. The 1 hour Completion Time also allows the operator 
sufficient time for evaluating core conditions and for initiating 
proper corrective actions . 

B 3.2-4 
Amendment No: 
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• 

BASES 

LHR 
B 3.2.1 

ACTIONS B.1.1 - B 1.3 
(continued) 

PALISADES 

If the Incore Monitoring System is inoperable, verification must be 
performed to ensure that the excore monitoring system is operable 
for LHR monitoring. The THERMAL POWER must also be restricted to 
the excore Allowable Power Level (APL), within 2 hours. This 
ensures the analysis inputs to the safety analysis are not 
violated. 

Verifying the following parameters: 

Tq s 3%, THERMAL POWER s APL and ASI within 5% of target AO further 
ensures that the excore monitoring system will give accurate 
results for LHR monitoring. Operating within these limits bounds 
inputs used in the safety analysis and ensures that the LHR is 
within the limits used in the safety analysis. A four hour time 
interval is adequate to ensure the LHR is always within limits. 

B 2.1 and 2.2 

If the incore alarm system is inoperable and the excore monitoring 
system is not being used to monitor LHR, operation at less than or 
equal to 85% RTP may continue, provided LHR is verified through 
manual incore readings. Operation at s 85% RTP ensures that ample 
thermal margin is maintained. These readings shall be manually 
collected at the terminal blocks in the control room utilizing a 
suitable signal detector. Readings shall be taken on a minimum of 
10 individual detectors per quadrant (to include a total of 160 
detectors in a 10 hour period) within 4 hours and at least every 2 
hours thereafter. The time interval of 2 hours and the minimum of 
10 detectors per quadrant are sufficient to maintain adequate 
surveillance of the core power distribution to detect significant 
changes until the monitoring systems are returned to service. 

C.l 

If the required action and associated completion time is not met 
the plant must be < 50% RTP within 2 hours. At this power level 
ample THERMAL MARGIN exists to ensure that the fuel integrity is 
not jeopardized and safety analysis assumptions used are still 
valid. A 2 hour time period is ample to place the plant in 
conservative state < 50% RTP . 

B 3.2-5 
Amendment No· 

1' 



BASES 

SURVEILLANCE 
REQUIREMENTS 

PALISADES 

LHR 
B 3.2.1 

A Note was added to the SRs to require LHR to be determined by 
either the Excore Monitoring System or the Incore Monitoring 
System. 

SR 3. 2 .1.1 

This SR is only applicable while the excore system is being used 
for LHR monitoring. The verification of measured ASI being within 
0.05 of the target ASI value for at least 3 of 4, 2 of 3, and 2 of 
2 operable channels ensures that ASI is being monitored adequately. 
ASI remaining within stated limits ensures that radial peaking· 
factors and LHR limits are not exceeded. Operating within these 
limits allows the power distribution to be monitored adequately and 
with a high level of confidence. ASI monitored by the stated 
operable number of channels ensures that the minimum number of 
operable channels are being used to determine accurate ASI 
readings. Two channels is the minimum number of operable channels 
permitted to achieve accurate ASI values. The frequency of 15 
minutes is adequate to safely monitor ASI while using the excore 
system. This time period is short enough to catch any significant 
changes in ASI. Changes in operating conditions that could cause a 
flux redistribution, i.e., boration/dilution, rod motion, and Xenon 
redistribution are either delayed response or flagged by other 
alarming functions within the control room. 

SR 3. 2 .1. 2 

This SR ensures that the incore monitoring system is available for 
LHR mohitoring. The incore system compares incoming incore data to 
an alarm data-base to determine if LHR is within alarm setpoints. 
This data is also fed to the PIDAL program that calculates Tq, AO, 
F:, F;, and LHR. Both of these programs run within the plant 
process computer environment. In the event that the incore system 
has failed a message would be flagged on the control room PC 
terminal that says, "Host Communication lost to Reach-Mon." It is 
more than adequate for an operator to verify that this message does 
not exist on the PC terminal every 12 hours. 

SR 3. 2 .1.3 

During normal plant operations, the incore alarm system supplies 
continuous monitoring of LHR. As data flows in from the incore 
detectors LHR is calculated and compared to the alarm setpoints 
continuously and automatically. If the excore detectors or the 
incore manual readings are used to monitor LHR then the time period 
allotted to perform LHR verification is specified by each 
particular condition. Monitoring LHR ensures that the assumptions 
made in the Safety Analysis are maintained. 

B 3.2-6 
Amendment No: 



• 

BASES 

SURVEILLANCE 
REQUIREMENTS 

(continued) 

REFERENCES 

PALISADES 

SR 3. 2 .1. 4 

LHR 
B 3.2.1 

The Incore Monitoring System provides a detailed picture of core 
operating parameters. The Palisades Incore Detector Algorithm 
(PIDAL) provides LHR, ASI, Tq, F: and F! information for the entire 
core. The PIDAL program is used to generate alarm setpoints that 
are correct for fuel depletion. The frequency of 31 days is 
consistent with the historical testing frequency of the reactor 
monitoring system. The intent of updating Incore alarm setpoints 
is to compensate for fuel depletion effects on the core power 
distribution. This time period is adequate to capture the long 
term effects of fuel depletion. After each refueling, the incore 
alarm setpoints should be updated prior to reaching 50% RTP. These 
values would be adjusted once again once the excore monitoring 
system is calibrated with the incore alarm system at RTP 
conditions. 

SR 3. 2 .1. 5 

This surveillance requirements ensures that the excore monitoring 
system is operable for use in LHR monitoring. This surveillance 
requirement can be satisfied by verifying values obtained from a 
current SR 3.2.1.l performance. This Surveillance requirement is 
only applicable when the excore monitoring system is used for LHR 
Monitoring. The 31 day frequency ensures· that these parameters are 
consistent for use of the excore monitoring system for LHR 
monitoring. 

SR 3. 2 .1. 6 

This surveillance ensures that the incore alarm channels are 
functioning as designed. The channel calibration ensures that the 
setpoint value will initiate an incore alarm. The 18 month 
frequency is consistent with refueling outage scheduling. This is 
an adequate time period to perform SR 3.1.1.3 with a high level of 
confidence. 

1. FSAR, Chapter 14 

2. FSAR, Chapter 6 

3. 10 CFR _50, ·Appendix A 

4. 10 CFR 50.46 

5 . FSAR, Chapter 14, Section 14 

B 3.2-7 
Amendment No: 



Fr and FA 
r r 

B 3.2.2 

~ B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.2 Radial Peaking Factors FA and Fr r r 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY 
ANALYSES 

LCO 

APPLICABILITY 

ACTIONS 

PALISADES 

A detailed BACKGROUND description for LCO 3.2.2, "Radial Peaking 
Factors F: and F;" is included in the description of LCO 3.2.1, 
"Linear Heat Rates (LHR)." 

A detailed APPLICABLE SAFETY ANALYSES description for LCO 3.2.2, 
"Radial Peaking Factors F: and F; is included in the description of 
LCO 3.2.1, "Linear Heat Rates (LHR)." 

A detailed LCO description for LCO 3.2.2, "Radial Peaking Factors 
F,A and F,r" is included in the description of LCO 3.2.1, "Linear 
Heat Rates (LHR)." 

In MODE 1 ~ 25% RTP, power distribution must be maintained within 
the limits assumed in the accident analysis to ensure that fuel 
damage does not result following an AOO. In other MODES, this LCO 
does not apply because there is not sufficient THERMAL POWER to 
require a limit on the core power distribution. 

In the event F: and/or F; are not within 
POWER must be reduced to ensure the core 
assumptions made in the safety analysis. 
level is specified by equation #1 below: 

EQ #1 

P [1-3.33 (Fr - 1) (RTP)] 
FL 

Where; 

specified limits, THERMAL. 
is operating within the 
The acceptable power 

F, = Measured valve of either F,A or F,r 

FL= Corresponding limit stated in the COLR 

B 3.2-8 
Amendment No: 



Fr and FA 
r r 

B 3.2.2 

• _BA_S_E_S~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

• 

ACTIONS 
(continued) 

SURVEILLANCE 
REQUIREMENTS 

REFERENCES 

PALISADES 

Operating at or below this power level ensures that the assumptions 
made in the safety analysis are preserved. The completion time of 
6 hours is an adequate period of time to perform power level 
adjustments. 

If F: and/or F; cannot be returned to within its limit, THERMAL 
POWER must be reduced. Operation at or below 25% RTP ensures ample 
THERMAL MARGIN exists to meet applicable fuel design limits. A 
completion time of 6 hours is sufficient to complete a safe and 
orderly power reduction. 

SR 3.2.2.l 

The periodic Surveillance to determine the 
ensures that radial peaking remains within 
safety analysis throughout the fuel cycle. 
measured radial peaking factors once after 
to exceeding 50% RTP ensures that the core 

calculated F/ and FrA 
the range assumed in the 
Determining the 

each fuel loading prior 
is properly loaded. 

Performance of the Surveillance every 31 days of accumulated 
operation in MODE 1 ensures that unacceptable changes in the radial 
power distribution are promptly detected. 

The power distribution map can only be obtained after THERMAL POWER 
exceeds 25% RTP because the incore detectors are not reliable below 
25% RTP. 

None 

B 3.2-9 
Amendment No: 



Quadrant Power Tilt 
B 3.2.3 

.• B 3.2 POWER DISTRIBUTION LIMITS 

B 3. 2. 3 Quadrant Power Tilt (Tq) 

• 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY 
ANALYSES 

LCO 

APPLICABILITY 

A detailed BACKGROUND description for LCO 3.2.3, "Quadrant Power 
Tilt (Tq)" is included in the description of LCO 3.2.1, "Linear 
Heat Rates (LHR)." 

A detailed APPLICABLE SAFETY ANALYSES description for LCO 3.2.3, 
"Quadrant Power Tilt (Tq)" is included in the description of LCO 
3.2.1, "Linear Heat Rates (LHR)." 

A detailed LCO description for LCO 3. 2. 3, "Quadrant Power Tilt 
(Tq)" is included in the description of LCO 3.2.1, "Linear Heat 
Rates ( LHR) . " 

In MODE 1 > 25% RTP, power distribution must be maintained within 
the limits assumed in accident analysis to ensure that fuel damage 
does not result following an AOO. In other MODES, this LCO does 
not apply because THERMAL POWER is not sufficient to require a 
limit on core power distribution. 

ACTIONS A.l 

PALISADES 

If th~ measured quadrant power tilt is > 5% buts 10%, SR 3.2.2.1 
(Peaking factor verification) must be performed within 2 hours. 
Two hours is sufficient time to allow the operator to verify radial 
peaking is within limits, and significant radial Xenon 
redistribution cannot occur within this time. This ensures the 
core is operated within the limits assumed in the safety analysis. 

B.l and B.2 

If. Quadrant Power Tilt (Tq) exceeds 10% then THERMAL POWER must be 
reduced to s 50% RTP within four hours. The radial peaking factors 
must also be verified by performing SR 3.2.2.1 within 4 hours and 
once per 8 hours thereafter. This requirement ensures that the 
core is operating within its thermal limits and places the core in 
a conservative condition. A completion time of 4 hours is a 
reasonable time to reach 50% RTP and verify radial peaking in an 
orderly manner without challenging plant systems. 

B 3.2-10 
Amendment No: 



BASES 

Quadrant Power Tilt 
B 3.2.3 

ACTIONS C.l 
(continued) 

PALISADES 

If Quadrant Power Tilt (Tq) is > 15% or required action and 
associated completion times are not met the plant shall be < 25% 
RTP within 12 hours. Except as a result of control rod 
misalignment a Tq > 15% is not expected; if it occurs, continued 
operation of the reactor may be necessary to discover the cause of 
the tilt. Operation is restricted to only those conditions 
required to identify the cause of the tilt. It is necessary to 
account explicitly for power asymmetries because the radial peaking 
factors used in core power distribution calculation are based on an 
untitled power distribution. 

If Tq is not restored to within limits, the reactor continues to 
operate with an axial power distribution mismatch. Continued 
operation in this configuration may induce an axial xenon 
oscillation that causes increased LHGRs when the xenon 
redistributes. 

If Tq cannot be restored to within limits, reactor power must be 
reduced to < 25% RTP within 12 hours. This provides conservative 
protection from increased peaking due to potential xenon 
redistributions. 

The Required Actions are modified by a Note that requires all 
subsequent actions to be ~erformed once power reduction commences 
after entering the Condition if Tq is not restored to < 15%. This 
procedure ensures corrective action is taken before un~estricted 
power operation resumes. Following THERMAL POWER reduction to 
s 25% RTP, Tq must be restored to ~ 3% before THERMAL POWER is 
increased. This action prevents the operator from increasing 
THERMAL POWER above the conservative limit when the Condition, Tq 
outside its limits, has existed but allows the plant to continue 
operation for diagnostic purposes. The Completion Time of Required 
Action C.l is modified with a Note to indicate that the cause of 
the out of limit condition must be corrected prior to increasing 
THERMAL POWER. 

This Note also indicates that subsequent power operation above 
25% RTP may proceed provided that the measured Tq is verified s 3% 
at least once per hour for 12 hours, or until verified at 95% RTP .. 
This ensures that the power distribution is responding as 
predicted. The Completion Time of 12 hours is a historical value 
that allows an acceptable exit from the LCO after the Tq value is 
verified acceptable for 12 hours or until 95% RTP is reached. 

B 3.2-11 
Amendment No: 



• 

• 

BASES 

SURVEILLANCE SR 3.2.3.1 
REQUIREMENTS 

Quadrant Power Tilt 
B 3 .. 2 .3 

Tq must be calculated at 12 hour intervals. The 12 hour Frequency 
prevents significant xenon redistribution between Surveillance. 

REFERENCES None 

PALISADES B 3.2-12 
Amendment No: 
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ASI 
B 3.2.4 

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.4 Axial Shape Index (ASI) 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY 
ANALYSES 

LCO 

APPLICABILITY 

ACTIONS 

PALISADES 

A detailed BACKGROUND description for LCO 3.2.4, "Axial Shape Index 
(AXI)" is included in the description of LCO 3.2.1, "Linear Heat 
Rates ( LHR)." 

A detailed APPLICABLE SAFETY ANALYSES description for LCO 3.2.4, 
"Axial Shape Index (ASI)" is included in the description of LCO 
3.2.1, "Linear Heat Rates (LHR)." 

The limitation on ASI, along with the limitations of LCO 3.3.1, 
11 Reactor Protection System instrumentation," represents a 
conservative envelope of operating conditions consistent with the 
assumptions that have been analytically demonstrated adequate for 
maintaining an acceptable minimum DNBR throughout all AOOs. Of 
these, the loss of flow transient is the most limiting. Operation 
of the core with conditions within the specified limits ensures 
that an acceptable minimum margin from DNB conditions is maintained 
in the event of any AOO, including a loss of flow transient. 

In MODE 1 with THERMAL POWER > 25% RTP, power distribution must be 
maintained within the limits assumed in the accident analyses to 
ensure that fuel damage does not result following an AOO. In other 
MODES, this LCO does not apply because THERMAL POWER is not 
sufficient to require a limit on the core power distribution. 
Below 25% RTP the incore detector accuracy is not reliable. 

Operating the core within ASI limits specified in the COLR and 
within the limits of LCO 3.3.l ensures an acceptable margin for DNB 
and for maintaining local power density in the event of an AOO. 
Maintaining ASI within limits also ensures that the limits of 
10 CFR 50.46 are not exceeded during accidents. The Required 
Actions to restore ASI must be completed within 2 hours to limit 
the duration the plant is operated outside the initial conditions 
assumed in the accident analyses. In addition, this Completion 
Time is sufficiently short that the xenon distribution in the core 
cannot change significantly . 

B 3.2-13 
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• BASES 

ASI 
B 3.2.4 

ACTIONS B.l 
(continued) 

If the ASI cannot be restored to within its specified limits, or 
ASI cannot be determined because of Excore Monitoring System 
inoperability, core power must be reduced. Reducing THERMAL POWER 
to ~ 25% RTP ensures that the core is operating further from 
thermal limits and places the core in a conservative condition. 
Four hours is a reasonable amount of time, based on operating 
experience, to reduce THERMAL POWER to ~ 25% RTP in an orderly 
manner and without challenging plant systems. 

SURVEILLANCE SR 3.2.4.1 
REQUIREMENTS 

Verifying that the ASI is within the specified limits ensures that 
the core is not approaching DNB conditions. A continuous frequency 
while using the incore system to monitor LHR is adequate for the 
operator to identify trends in conditions that result in an 
approach to the ASI limits, because the mechanisms that affect the 
ASI, such as xenon redistribution or control rod drive mechanism 
malfunctions, cause the ASI to change slowly and should be 
discovered before the limits are exceeded . 

• REFERENCES None 

• PALISADES B 3.2-14 
Amendment No: 



• 

Excore Power Distribution Monitoring 
B 3.2.5 

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.5 Excore Power Distribution Monitoring 

BASES 

BACKGROUND 

PALISADES 

The excore power distribution monitoring system consists of Power 
Range Detector Channels 5 through 8. The power range channels 
monitor neutron flux from O to 125 percent full power. They are 
arranged symmetrically around the reactor core to provide 
information on the radial and axial flux distributions. 

The detector assembly consists of two uncompensated ion chambers 
for each channel. One detector extends axially along the lower 
half of the core while the other, which is located directly above 
it, monitors flux from the upper half of the core. The upper and 
lower sections have a total active length of 12 feet. The DC 
current signal from each of the ion chambers is fed directly to the 
control room drawer assembly without preamplification. Each excore 
detector supplies data to a Thermal Margin Monitorin~ System {TMM) 
unit. Each TMM uses these excore signals to calculate Axial Shape 
Index (ASI) on a continuous basis. 

ASI can be defined as the compensated ratio of power developed in 
the upper and Jower sections of the core. The TMM takes the excore 
detector signals and develops a power ratio (YE) that describes the 
distribution of neutron flux developed in the core by the formula: 

YE = (L - U)/(L + U) 

Where; 

L - Lower Excore segment flux 

U Upper Excore segment flux 

The Excore detectors which are located within the concrete 
biological shield of the reactor must be compensated for the 
phenomenon of shape annealing. Shape Annealing factors are 
developed to correct the excore readings for neutron attenuation 
from the core periphery to the excore detector locations. This 
accounts for any material that would cause neutron attenuation 
within the detector path such as: concrete, structural steel and so 
forth. This allows the excore detectors to represent an accurate 
measurement of the core power distribution. Shape annealing has 
been found to be a linear relationship which can be correlated to 
the Axial Offset (AO) as determined by an Incore Detector System to 
the raw readings seen by the excore detectors . 

B 3.2-15 
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BASES 

BACKGROUND 
(continued) 

APPLICABLE 
SAFETY 
ANALYSES 

LCO 

PALISADES 

Excore Power Distribution Monitoring 
B 3.2.5 

Reactor Engineering has developed shape annealing factors for each 
individual Excore detector. The TMM uses the above calculated 
power ratio and the appropriate shape annealing factor to determine 
the ASI value for an individual excore detector channel. The 
equation below is a typical representation of the formula used to 
calculate ASI for a particular excore detector channel. 

YI = ASI = 2.3YE 

The purpose of LCO 3.2.5, "Excore Power Distribution Monitoring" 
ensures that fuel design conditions and safety analysis assumptions 
are maintained. This is performed by ensuring ASI will be 
maintained within limits by an alarming function supplied by the 
excore detectors. 

The applicable safety analysis entails the ability ensure that when 
ASI is deviating outside of setpoints the operator will be signaled 
to correct the ASI by adjusting the axial power distribution. The 
main reason for ASI is to identify the flux shape. which would cause 
DNB for variations in power level. 

The LCOs governing LHR, ASI and the Primary Coolant System ensure 
that the core is operated within assumptions made in the safety 
analysis. These criterion are met when the core is operated within 
ASI, F:, and F! limits specified in the COLR. These are process 
variables that characterize the reactor core three dimensional· 
power distributions. Fuel cladding damage does not occur while the 
plant is operating at conditions outside the limits of these LCOs 
during normal operation and Abnormal Operational Occurrences 
(AOOs). 

This LCO ensures that ASI calculated by the Thermal Margin Monitor 
(TMM) is operable with detection input signals from at least two 
channels. ASI being calculated from two input signals ensures that 
adequate ASI monitoring is occurring. Two channels of detection is 
an accurate representation of core conditions since in the absence 
on any significant flux tilt one channel could give an accurate 
picture of ASI for the given core conditions. The presence of two 
input signals from two separate core quadrants will see 
communication of significant flux tilts occurring in the other two 
undetected quadrants and the excore deviation alarm will also flag 
any flux tilts that may occur by comparing individual values to a 
calculated mean value. This allows confidence that the core ASI is 
within assumptions made in the safety analysis. This ensures a 
flux tilt will be seen and the ASI values calculated are accurate. 

B 3.2-16 
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• 

BASES 

Excore Power Distribution Monitoring 
B 3.2.5 

APPLICABILITY This LCO is only valid when the excore detectors are being used for 
LHR or Quadrant Power Tilt (Tq) monitoring. While using the 
encores for LHR or Tq monitoring the applicability range for this 
LCO is MODE 1 with RTP ~ 25%. Below 25% RTP ample thermal margin 
exists to ensure LHR and Tq are within limits therefore, below 25% 
RTP the LCO does not apply. 

ACTIONS A.1 

PALISADES 

In the event the excore detector deviation alarm is inoperable Tq 
must be calculated every 12 hours. The excore deviation alarm 
channel consistently looks at the deviation between the four 
detectors from the average which signals a potential flux tilt 
while this alarm channel is operating. This ensures that quadrant 
tilt is with limits while continuous monitoring of Tq may not be 
occurring. 

B.1 and B.2 

In the event the Tq measured from the excores is deviating from the 
Tq measured from the incores by~ 2% then Tq must be calculated 
using the Incore detectors'within 12 hours. Under these 
conditions, Surveillance Requirements 3.2.5.2. "Excore ASI 
Calibration" must also be performed within 7 days. The incore 
monitoring system is generally more reliable therefore, when an 
absolute deviation of 2% occurs the incore system shall be used to 
verify Tq. The specified Completion Times are adequate to perform 
the stated actions in a safe and efficient manner. 

C.1 

When the condition arises that 3 or 4 ASI alarm channels are 
inoperable, LHR monitoring with the incore alarm system should be 
initiated within 1 hour. This action ensures that ASI is being 
monitored accurately in the event the excore system can no longer 
be used. This ensures that assumptions made in the safety analysis 
are being maintained within acceptable limits. The Completion Time 
of 1 hour is sufficient to safely complete this action and reflects 
the importance of monitoring ASI accurately at all times . 

B 3.2-17 
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BASES 

Excore Power Distribution Monitoring 
B 3.2.5 

ACTIONS D.l 
(continued) 

/ 

PALISADES 

In the event that ASI is deviating from AO by > 0.02 under steady· 
state operating conditions. Surveillance Requirement 3.2.5.2 
should be performed within 12 hours. This allows. for the 
recalibration of AO and Tq between the excore and incore monitoring 
system. This action ensures that the incore cor~ averaged Axial 
Offset (AO) and the individual excore ASI are within acceptable 
ljmits. This yields further confidence that ASI is being monitored 
accurately and still supports the safety analysis. The Completion 
Time of 12 hours is adequate to safely complete this required 
action. 

D.2.1 and D.2.2 

When the excore ASI is deviating from incore AO by > 0.02 under 
steady state conditions, the ASI alarm setpoint and TM/LP trip 
function must be compensated for this deviation within 12 hours. 
This ensures that fuel design parameters can accurately be 
monitored and not exceeded, when the incore/excore alignment is not 
within normal tolerances. This may occur when the calibration 
cannot be performed or the alignment problem exists after the 
calibration. The Completion Time of 12 hours is sufficient to 
perform these adjustments, accurately and efficiently. 

D.3.1 and D.3.2 

In the event that excore ASI is deviating from incore AO > 0.02 
under steady state condit1ons the ASI alarm channel and TM/LP RPS 
trip units must be declared inoperable within 12 hours. This , 
ensures that operators are not relying on a potentially inaccurate 
excore monitoring system. By placing these items inoperable it 
forces the operators to take appropriate action to correct the 
problem or place the plant in a conservative condition. 12 hours 
is a sufficient time period to expedite these actions. 

E.l 

If the Required Action and associated Completion Times are not met 
the plant must be< 25% RTP within 6 hours. This action ensures 
that the plant is not operated in an applicability range that 
relies on accurate power monitoring from the excore system. Below 
25% RTP ample thermal margin exists to ensure the plant conditions 
meet the safety analysis. 

B 3.2-18 
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• 

BASES 

Excore Power Distribution Monitoring 
B 3.2.5 

SURVEILLANCE SR 3.2.5.1 
REQUIREMENTS 

PALISADES 

This surveillance calls for the verification of measured individual 
excore channel AO when compared to the total core AO measured by 
the incores in ~ 0.02 on a 31 day frequency. This SR is performed 
in conjunction with incore alarm updates on a monthly basis. This 
ensures that the excore system is functional for power monitoring 
if needed during any detector drifting or long term abnormalities 
that would affect the functionality of the excore system for power 
monitoring. 

SR 3.2.5.2 

The calibration of Tq and AO from excore detectors with Tq and AO 
measured from the incores is performed at least every 184 days (6 
months) or when warranted by required actions. This calibration 
ensures that incore averaged axial offset corresponds to excore ASI 
within 2% for each individual excore detector. It also ensures 
that the incore/excore calculated Tq are within alignment 
tolerances of 2%. The SR supports a high degree of confidence that 
the excores can accuretly be used for power monitoring. The 
frequency of 184 days ensures that system is recalibrated 
regardless whether the 2% limit has been reached within 184 days. 

SR 3.2.5.3 

This surveillance requires the performance of a CHANNEL CALIBRATION 
of the Excore Detector Deviation Alarm Channel. The excore 
detector deviation alarm channel compares the reported flux from 
each individual excore to the computed average and determines if 
all detectors are within a 2% deviation. This supports flux tilt 
detection to ensure valid ASI values are being reported. This is 
essential especially when only two ASI alarm channels are operable 
to ensure that significant flux tilts are detected that would 
corrupt the ASI values generated from the functional two excore 
channels. A frequency of 18 months is sufficient to ensure that 
the excore deviation alarm is adequately calibrated for flux tilt 
detection . 

B 3.2-19 
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• 

BASES 

SURVEILLANCE 
REQUIREMENTS 

(continued) 

REFERENCES 

PALISADES 

SR 3.2.5.4 

Excore Power Distribution Monitoring 
B 3.2.5 

This surveillance requires that a CHANNEL CALIBRATION of the excore 
ASI circuitry is performed each 18 months. This SR ensures that 
the appropriate ASI value is generated by the TMM for a particular 
excore reading and that the ASI alarming circuit would actuate when 
the calculated ASI value falls outside of specified upper and lower 
setpoints. This instills a high level of confidence that ASI is 
calculated accuretly and out of tolerance condition would be 
annunciated. A frequency of 18 months is adequate to ensure a high 
degree of system performance during plant operations. 

None 

B 3.2-20 
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CONSUMERS POWER COMPANY 
PALISADES PLANT 

DOCKET 50-255 

STS CONVERSION TECHNICAL SPECIFICATION CHANGE REQUEST 

3.2 POWER DISTRIBUTION LIMITS 

Comparison of Exi~ting and Re¥ised Technical Specifications 



• 
Palisades Tech Spec Requirement List. Corrected through Amendment 170 

A list of the existing Palisades Tech Specs (TS) correlated to Palisades Revised Technical Specifications (RTS). 

First Column; Existing Palisades Tech Spec (TS) number 

Each numbered TS item is listed in the left-most column. Items which contain more than one requirement are listed once for each requirement. 

Second Column; Palisades Revised Tech Spec (RTS) number 

The nearest corresponding numbered RTS item is listed in the second column. If the item does not appear in RTS, it is noted as 'Deleted' or 'Relocated.' 

Deleted is used where an item has been eliminated as a tech spec, ie deleting, iaw GL 84-15, the requirement to test a D.G. when an ECCS pump in the opposite 
train becomes inoperable. 

Relocated is used where an item has been moved to a controlled program or document because it does not meet the "Criteria" of 10 CFR 50.36(2)(c)(ii). 

Where an item is relocated or deleted, the number of the associated RTS section has been added to allow sorting the list by section number. Relocated items, 
such as heavy load restrictions, which are not associated with any particular RTS section are arbitrarily assigned the number 5.0. 

Third Column; TS Item Description 

An abbreviation of the TS requirement appears in the third column. Each item is identified as: LCO, ACTION, SR, Admin, Exception, etc. Some items are implied, rather than 
explicit, ie a LCO is implied when an ACTION exists without a stated LCD. 

Description Key; TS requirement type: 

Safety Limit 
Surveillance Requirement 
Limiting Safety Setting 
Limiting Condition for Operation 
Action 

Administrative Requirement 
Permitted Instrument Bypass 
Defined Term 
Exception to other Requirement 
Descriptive material 
Table 

Forth Column; Classification of Changes: 

Column 3 syntax: 

SL: 
SR: 
LSS: 
LCD: 
ACTN: 

ADMN: 
Byps: 
DEF: 
XCPT: 
DESC: 
TBL: 

Safety limit; Applicable conditions 
Equipment to be tested; Test description; Frequency 
RPS Trip Channel & required setting 
Equipment to be operable; Applicable conditions 
Condition requiring action; Required action; Completion time 

Administrative requirement 
Bypassable component; conditions when bypass permitted 
Name of defined item 
Excepted spec or condition; Applicable conditions 
Subject matter 
Table 

Each change is identified as ADMINISTRATIVE, RELOCATED, MORE RESTRICTIVE, or LESS RESTRICTIVE. 

Fifth Column; Discussion of Changes: 

Each change is discussed briefly. 
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• 
Comparison of existing Palisades Tech Specs and Proposed Palisades Tech Specs. 

TS Number RTS Number 

3.1.l.e 3.2.4 

3.1. l.e. (l)a 3.2.4 A.l 

3.1.l.e.(l)b 3.2.4 A.l 

3.1.1.e. (l)c 3.2.4 B.l 

3 .11 3.2.l 

3 .11.1 3.2 Relocated 

3.11.1.a 3.2 Relocated 

3.11.1.a 3.2 Relocated 

3.11.1.a 3.2 Relocated 

3.11.l.a 3.2 Relocated 

3.11.1.a 3.2 Relocated 

3.11.1.b 3.2 Relocated 

3.11.1.b 3.2.1 

3.11.1 Al 3.2 Relocated 

3. 11.1 A2 3.2.1 B.1.1 

3. 11. l A2 3.2.1 B 

3.11.2 3.2 

3.11.2.a 3 .2 .1.3 

TS requirement description 

LCD: ASI maintained iaw COLR; 

ACTN: ASI not w/in limit; initiate action; 15 min 

ACTN: ASI not w/in limit; Restore w/in 1 hr 

ACTN: ASI >limit >1 hr; Be <70%; 2 hrs 

Power Distribution Instrumentation 

Incore Detectors 

LCD: Min incores; Meas Quad pwr tilt (Tq) 

LCD: Min incores; Meas Radial peaking (Fr) 

LCD: Min incores; Meas LHR 

LCD: Min incores; Determining AO 

LCD: Min incores; Determining APL 

LCD: Min incores; Monitoring LHR 

LCD: Incore alarm operable; Monitoring LHR w/alarms 

ACTN: <min incores; No incore Tq, Fr, LHR, AO, APL 

ACTN: W/O incore alm; Don't use for monitoring LHR 

ACTN: W/O incore alm; Comply w/3.11.2 or 3.23.1 

Excore Power Distribution Monitoring System 

SR: lncore AO Target & APL determined w/in 31 days; 
(for monitoring LHR w/excores) 
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• 
(03/28/96) 

Classification and Description of Changes 

ADMINISTRATIVE: Requirement unchanged. 

ADMINISTRATIVE: RTS does not specify action initiation time, but 
completion time remains unchanged. 

ADMINISTRATIVE: Requirement unchanged. 

MORE RESTRICTIVE: Action simplified & single completion time stipulated. 
RTS requi~ement is more conservative than TS requirement, 
and reflects actual plant operating practice. 

RELOCATED: The incore detectors do not meet the criterion of 

RELOCATED: 

RELOCATED: 

RELOCATED: 

RELOCATED: 

RELOCATED: 

RELOCATED: 

ADMINISTRATIVE: 

RELOCATED 

ADM IN I STRATI VE: 

ADMINISTRATIVE: 

ADM IN I STRATI VE: 

10 CFR 50.36, and the associated requirements have been 
relocated to plant procedures. The Incore detectors are 
used for·monitoring linear heat rate, so certain incore 
related requirements are retained. 

Requirement unchanged. 

Requirement unchanged. 

Requirement unchanged. 

Requirement unchanged. 



• 
Comparison of existing Palisades Tech Specs and Proposed Palisades Tech Specs. 

TS Number 

3.11.2.a 

3.11.2.b 

3.11.2.b 

3.11.2.b 

3.11.2.c 

3.11.2.c 

3.11.2 Al 

3 .11. 2 A2 

3 .11. 2 A3 

3.11.2 A4 

3.17.1.3.b 

3.17.6.15 

3.17.6.16 

RTS Number 

3.2.4.1 
3.2.l B.1.3 

3.2.5.2 

3.2.5.2 

3.2.5.2 

3.2.5.2 

3.2.5.2 

3.2.l B.1.1 

3.2.5 B.l 

3.2.5 C.2.1 

3.2.5 B.l 

3.2.5 D.1/E.l 

3.2.5 A.l 

3.2 Relocated 

TS requirement description 

LCD: Measure AO w/in .05 of target for last 24 hrs;_ 
(for monitoring LHR w/excores) 

LCD: Excore AO cal w/incore; Monitoring LHR w/excores 

LCD: Excore AO cal w/incore; Each TM/LP trip chnl 

LCD: Excore AO cal w/incore; AS! alm 

LCD: Excore Tq cal w/incore; Monitoring LHR w/excores 

LCD: Excore Tq cal w/incore; Monitoring Tq w/excores 

ACTN: Excore monit sys inop; Don't use for LHR 

ACTN: Meas Tq not cal w/incores; Do not use for Tq 

ACTN: Incore/excore AO diff >0.02; Adjust AS! alm; 12 

ACTN: Incore/excore Tq diff >0.02; ca le Tq each 12 hrs 

hrs 

ACTN: 2 Pwr range instruments inoperable; be 70%; 2 hrs 

ACTN: Deviation Alm inop; Calculate Tq each 12 hrs 

ACTN: AS! Alm inop; Restore prior to startup 
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• 
(03/28/96) 

Classification and Description of Changes 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADM IN! STRATI VE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

RELOCATED: 

This measurement is inherent in the determination of AS! 
as required by SR 3.2.4.1 (Verify AS! within limits -
Continuously) and in the action when shifting LHR 
measurement instruments from the incores to the excores as 
required by 3.2.l B.1.3. 

Requirement unchanged. 

Requirement unchanged. 

Requirement unchanged. 

Requirement unchanged. 

Requirement unchanged. 

Requirement unchanged. 

Requirement unchanged. 

Requirement unchanged. 

Requirement unchanged, 

This action is replaced by actions which assure the 
desired protection is retained, or require a power 
reduction to below 25% RTP. The existing Bases (2nd 
paragraph, page B 3.17-8) state that the reason for the 
required power reduction is the loss of the ability to 
detect flux tilts when only two power range NI channels 
are available. With the proposed RTS, if 1 (of 3) 
required AS! monitoring channels (which are fed by the 
power range NI channels) are inoperable, Action 3.2.5 D.l 
directs using the Incore detectors for measurement of LHR. 
The incores provide the ability to detect flux tilts, and 
thereby provide the information which the inoperable Nls 
are unable to provide. If this action cannot be 
completed, (ie the desired flux tilt detection function is 
lost) Action 3.2.5 E.1 requires a power reduction to below 
25%. 

Requirement unchanged. 

This requirement does not meet the criterion of 
10 CFR 50.36. 



• 
Comparison of existing Palisades Tech Specs and Proposed Palisades Tech Specs. 

TS Number RTS Number TS requirement description 

3.17 .6T#l5 3.2.5 LCD: Excore Deviation Alm; >25% power 

3.17.6T#l6 3.2 Relocated LCD: 4 chnls AS! Alarm; >25% power 

3.23 3.2 Power Distribution Limits 

3.23.l 3.2.1 LCD: LHR <COLR limit; >50% RTP 

3.23.l Al 3.2.1 A.l ACTN: >4 incore alms; Reduce LHR in 1 hr or be <50% 

3.23.l A2 3.2.l B.1.3 ACTN: AO >Target; stop using excore for LHR 

3. 23. l A2 3.2.1 B.2.1/.2 ACTN: Alm inop; be <85% w/in 2 hrs & follow A3 

3.23.l A3 3.2.1 B.2.2 ACTN: Incore alm inop for LHR; Manual readings req 

3. 23. l A3 3.2.l C.l ACTN: Manual readings >alm; Follow Action Al 

3.23.l Al 3.2.l c COND: Req action & ass Comp time not met 

3. 23 .1 Al 3.2.1 C.l ACTN: Be <50% RTP; 2 hrs 

3.23.2 3.2.2 LCD: Radial Peaking w/in COLR; >25% RTP 

3.23.2 Al 3.2.2 A/B ACTN: <50% & Fr; limit; HSD w/in 6 hrs 

3.23.2 A2 3.2.2 A.l ACTN: >50% & Fr> limit; Reduce pwr; 6 hrs 

3.23.3 3.2.3 LCD: Tq <5%; W/>25% RTP 

3.23.3 Al 3.2.3 A ACTN: 10% >Tq >5%; do Action a, b, or c 

3. 23. 3 Al. a 3.2 Deleted ACTN: 10% >Tq >5%; fix w/in 2 hrs 

3.23.3 Al.b 3.2.3 A.l ACTN: 10% >Tq >5%; check Fr w/in 2 hrs 
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(03/28/96) 

Classification and Description of Changes 

ADMINISTRATIVE: 

RELOCATED: 

Requirements unchanged. 

This requirement does not meet the criterion of 
10 CFR 50.36. 

MORE RESTRICTIVE: Added Incore Alarm System Operable to ensure it can be 
used for LHR monitoring. 

ADMINISTRATIVE: Requirement unchanged. 

ADMINISTRATIVE: Requirement unchanged. 

ADMINISTRATIVE: Reworded for clarity. 

ADMINISTRATIVE: Requirement unchanged. 

ADMINISTRATIVE: Requirement unchanged. 

ADMINISTRATIVE: Requirement unchanged. 

ADMINISTRATIVE: Requirement unchanged. 

ADMINISTRATIVE: Requirement unchanged. 

LESS CONSERVATIVE: The action has been changed to reduce power to below 
applicability range of 25% RTP. This places the reactor 
in a conservative state with ample thermal margin. 

ADMINISTRATIVE: The action has been changed to reflect the standard. The 
power restriction stated by the equation in 3.23.2 A2 is 
relocated to the COLR. Reducing thermal power to bring 
the combination of thermal power and peaking to within 
limits is outlined in the COLR and calls upon the 
equations stated in the COLR or radial peaking and power 
leve 1. 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMIN ISlRATIVE: 

This is omitted from RTS, correction to within limits is 
always an option. 

Requirement unchanged. 



• 
Comparison of existing Palisades Tech Specs and Proposed Palisades Tech Specs. 

TS Number RTS Number TS requirement description 

3. 23. 3 Al. b 3.2.3 A.1 ACTN: 10% >Tq >5%; check Fr in limit; Each 8 hrs 

3.23.3 Al.c 3.2.3 A.1 ACTN: 10% >Tq >5%; be <85% & check Fr 

3.23.3 Al.c 3.2.3 A.l ACTN: 10% >Tq >5%; check Fr in limit; Each 8 hrs 

3.23.3 A2 3.2.3 B ACTN: Tq >10%; Do Action a or b 

3.23.3 A2.a 3.2 Deleted ACTN: Tq >10%; Fix w/in 2 hrs 

3.23.3 A2.b 3.2.3 B.l ACTN: Tq >10%; Be <50% in 2 hrs 

3.23.3 A2.b 3.2.3 B.2 ACTN: Tq >10%; check Fr in limit; Each 8 hrs 

3.23.3 A3 3.2.3 C.l ACTN: Tq >15%; SD w/in 12 hrs 

4.17.6T#15-cft 3.2.5.2 SR: 1 Excore Deviation Alm; Chnl func test; 18 mo 

4.17.6T#15-cal 3.2.5.2 SR: Excore Deviation Alm; Chnl cal; 18 mo 

4.17.6T#l6-cft 3.2 Relocated SR: 4 chnls ASI Alarm; Chnl func test; 18 mo 

4.17.6T#l6-cal 3.2 Relocated SR: 4 chnls ASI Alarm; Chnl cal; 18 mo 

4 .18 .1 3.2 Relocated Incore Detection System 

4.18.1.1.a 3.2 Relocated SR: Incore Detection Sys; chnl check; 7 days 

4.18.1.1.b 3.2.1.4 SR: Incore Detection Sys; chnl cal; Refueling 

4.18.1.2 3.2.1.4 SR: Datalogger Seq error alm; chnl check; Refueling 
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• 
(03/28/96) 

Classification and Description of Changes 

ADMINISTRATIVE: Requirement unchanged. 

ADMINISTRATIVE: Requirement unchanged. 

ADMINISTRATIVE: Requirement unchanged. 

ADMINISTRATIVE: Requirement unchanged. 

ADMINISTRATIVE: This is excluded from the standard, correction to within 
limits is always an option. 

ADMINISTRATIVE: Requirement unchanged. 

ADMINISTRATIVE: Requirement unchanged. 

LESS RESTRICTIVE: Changed action to be <25% RTP within 12 hrs. This places 
the plant in a conservative condition and takes the plant 
out of the applicability range. 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

RELOCATED: 

RELOCATED: 

RELOCATED: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

Requirement unchanged. CFT is part of Channel 
Calibration. 

Requirement unchanged. 

This requirement does not meet the criterion of 
10 CFR 50.36. 

This requirement does not meet the criterion of 
10 CFR 50.36. 

The incore detectors do not meet the criterion of 10 CFR 
50.36, and the associated requirements have been relocated 
to plant procedures. The Incore detectors are used for 
monitoring linear heat rate, so certain incore related 
requirements are retained. 

Requirement unchanged. 

Requirement unchanged. 



• 
Comparison of existing Palisades Tech Specs and Proposed Palisades Tech Specs_ 

TS Number 

4 .18 .2 

4.18. 2. l.a 

4.18.2.1.a 

4.18.2.1.a 

4.18.2.1.a 

4.18.2.1.b 

4.18.2.1.b 

4.18.2.l.c 

4.18.2.1.c 

4.19.l 

4.19.1.1 

4.19.l.l 

4.19.1.2.a 

4.19.1.2.b 

4.19.1.2.b 

4.19.1.2.c 

4.19.1.2.c 

4.19.1.2.c 

RTS Number 

3.2.l 

3.2.1.3 

3.2.1.3 

3.2.1.3 

3.2.l.3 

3.2.1.3 

3.2.5 D 

3.2.5.2 

3.2.5 b.2 

3.2.l 

3.2.1.2 

3.2.1.2 

3.2.4.1 
3.2.l B.1.3 

3.2.l B.1.3 

3.2.1 B.1.3 

3.2.1 B.1.2 

3.2.1 B.1.3 

3.2.1 B.1.3 

TS requirement description 

Excore Monitoring System 

SR: Target AO; determine using excores; 31 days 

SR: Target AO; determine using incores; 31 days 

SR: APL; determine using excores; 31 days 

SR: APL; determine using incores; 31 days 

SR: AO; compare excore w incore; 31 days 

ACTN: Excore/incore AO diff >2%; Cal excore sys 

SR: Tq; compare excore w incore; 31 days 

ACTN: Excore/incore Tq diff >2%; cal excore sys 

Linear Heat Rates 

SR: Incore alm sys; Set before 50% w excore LHR 

SR: Incore alm sys; set; 7 days w using for LHR 

SR: Excore AO; last day AO OK; B4 using excore LHR 

LCD: Excore Tq <3%; W/using excores LHR 

SR: Excore Tq; check i~ limit; 1 day; W/excore LHR 

LCD: Thermal Power <APL w using excore LHR 

LCD: Thermal Power <10% above pwr w APL 

SR: Thermal Power; verify limits; 1 hr 
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• 
(03/28/96) 

Classification and Description of Changes 

ADMINISTRATIVE: Requirement unchanged. 

ADMINISTRATIVE: Requirement unchanged. 

ADMINISTRATIVE: Requirement unchanged. 

ADMINISTRATIVE: Requirement unchanged. 

ADMINISTRATIVE: RequiremeJ:1t unchanged. 

ADMINISTRATIVE: Requirement unchanged. 

ADMINISTRATIVE: Requirement unchanged. 

ADM! N ISTRATIVE: Requirement unchanged. 

ADMINISTRATIVE: Requirement unchanged. 

Frequency changed to each 31 days in MODE 1. 

ADMINISTRATIVE: This measurement is inherent in the determination of AS! 
as required by SR 3.2.4.l (Verify AS! within limits -
Continuously) and in the action when shifting LHR 
measurement instruments from the incores to the excores as 
required by 3.2.1 B.1.3. · 

ADMINISTRATIVE: Requirement unchanged. 

ADM IN I STRATI VE: Requirement unchanged. 

ADMINISTRATIVE: Requirement unchanged. 

RELOCATED: This requirement is included within the calculation 
methodology for determining the Allowable Power Limit. 
Therefore, it is relocated to the associated engineering 
procedure. 

LESS RESTRICTIVE: APL is verified once per 4 hrs and previously while in 
this condition APL was verified each hour. The slightly 
relaxed SR period still allows ample time to detect 
THERMAL POWER that would be greater than APL. Ample 



• 
Comparison of existing Palisades Tech Specs and Proposed Palisades Tech Specs_ 

TS Number RTS Number TS requirement description 

4.19.1.2.d 3.2.1 8.1.3 LCD: AO <5% from target w using excore LHR 

4.19.1.2.d 3.2.4.l SR: AO; verify w/in limit; Continuously 

4 .19. 2 3.2.2 Radial Peaking Factors 

4.19.2.1.a 3.2.2.l SR: Assembly Fr; verify; Refueling (84 50%) 

4.19.2.1.a 3.2.2.l SR: Int Rod Fr; verify; Refueling (84 50%) 

4.19.2.l.b 3.2.2.1 SR: Assembly Fr; verify w/in limit; Weekly at power 

4.19.2.1.b 3.2.2.1 SR: Int Rod Fr; verify w/in limit; Weekly at power 
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(03/28/96) 

Classification and Description of Changes 

margin exists for LHR to ensure 4 hrs is adequate to 
monitor this parameter. 

ADMINISTRATIVE: Requirement unchanged. 

LESS RESTRICTIVE: Frequency reduced from "continuously" to 15 minutes. This 
is adequate time to safely monitor AS! since any effects 
of Xenon redistribution due to rod insertion, boron 
changes, etc have other immediate indications which would 
flag the possibility of an ASI change. 

ADMINISTRATIVE: LCD 3.23.2 is applicable >25%; SRs must be current prior 
to entering applicability. 

ADMINISTRATIVE: LCD 3.23.2 1s applicable >25%; SRs must be current prior 
to entering applicability. 

ADMINISTRATIVE: Requirement unchanged. 

ADM IN I STRATI VE: Requirement unchanged. 



• 
ATTACHMENT 4 

CONSUMERS POWER COMPANY 
PALISADES PLANT 

DOCKET 50-255 

STS CONVERSION TECHNICAL SPECIFICATION CHANGE REQUEST 

3.2 POWER DISTRIBUTION LIMITS 

STS Pages Marked to Show the Differences Between RTS and STS 



3.2 POWER DISTRIBUTION LIMITS 

3.2.1 Linear Heat Rate {LHR) (Analog) 

LCO 3.2.l 

APPLICABILITY: 

ACTIONS 

CONDITION REQUIRED ACT ION 

A . urn , as de term i n e d by ++A..,..... l+-----1R«-eu..;sc+ttto JH~ e-'-+L-rtHtt-R-tr.tto 
the Incore Detector ~within limits. 
Monitoring System, 
exceeds the limits of 
Figure 3.2.1 I of the 
COLR, as indicated by 
four or more 
coincident incore 
channels. 

LHR, as determined by 
the Excore Detector 
Monitoring System, 
exceeds the limits as 
indicated by the ASI 
outside the power 
dependent control 
limits as specified in 
Figure 3.2.l 2 of the 
WHh 

B. Required Action and 
associated Completion 
Time not met. 

B.l Be in MODE 2. 

CONDITION REQUIRED ACTION 

c EOG STS PAfifS.AillE:s 
::::::;:;:::::::::::;:::;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;: 

3.2-1 

LHR (Analog) 
3. 2 .1 

COMPLETION TIME 

I hour 

6 hours 

COMPLETION TIME 



• CONDITION 

• 

REQUIRED ACT ION 

..,... 
• 

LHR (Analog) 
3. 2 .1 

COMPLETION TIME 

ij::~@::;::g::::::::::••••::::•'Rg$:tn1::9~::::::mt1:~:11.p;•t . . . . . . . . . •?.:]•~2•4•m§ 
·························1~~lli/~~·!:~:~1111s:9,:~g 

:~%¥i/:.:::::\:~g:p,:~:;:········· 

P.:~ 

~::;::g.;•••1=:::.:::::· .. ·•·j~lili~1"!~1!1!i!l!llll!llmg•:i•• 
AND 
~ 

•?.· " b9 4•r$.: 

W.~9. . 

i~lll!~!lll•~11:ii9:9•1•1m 
:;fJHB.ii~%\' 
·:·:·:·:·:·:·:·:·:·:·:·:·:-:-:-:-·-·.·.··· 

3.2-2 



• 

• 

SURVEILLANCE REQUIREMENTS 

LHR (Analog) 
3. 2 .1 

--------------------------------------NOTE-----------------------------------
Either the Excore Detector Monitoring System or the Incore Detector Monitoring 
System shall be used to determine LHR. 

SURVEILLANCE 

~Ill!~~~ 
~-::mi111t•i-ft&1':~ 

§,g:]@.:;::1m~:l:1:]]::1:::ll• .•.. ~.: .. = .. :;·•· .•. ~.··.: .. ::.··.:r:.': .• : .• :.!.': .••. m.h.::.: .• :·:·:r·
0
·:'.'.:·Y.::.n.:.: .. :·:.;:~:~:~:11:~~~~:;::~.1m1:§x%~:@m:J1::§•:]~µ,:r,:91m2.n:l:ni: 

·:·:·:-:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:<·:·:·:·: 

SR 3. 2. 1.1:1,•i--------------t'~!tt++()T-r---r~------
Onl y applicable when the Excore Detector 
Monitoring System is being used to 
determine urn. 

Verify ASI alarm setpoints are within the 
limits specified in Figure 3.2.2 2 (ASI 
9.P.c=.l".<lt..i..119 ... ki.IJl.i..t.?J .... i.~ .... t.h..q .... G.9.~R. 
~§•m:Mr:¥l'!f :tlB::•:•m§::•:::::¥t1 t:•g~ r•=::rn:::n1fi•m•§:s: 

SR 3.2.1.-2@ NOTES 
:·:·:·: 

1. Only applicable ·,Jhen the Incore 
Detector Monitoring System is being 
used to determine LHR. 

2. Not required to be performed below 
20% RTP. 

'Jeri fy i ncore detector local po·n·er 
density alarms satisfy the requirements 
of the core po 01Jer distribution map, which 
shall be updated at least once per 
31 days of accumulated operation in 
MODE 1. 

c ED G STS PALTS.tWJ:ll!:s 3.2-3 
::::::;:;:::::;:::::::::::;:;:;:;:;:;:;:;:;:;:;:;:;:;::: 

FREQUENCY 

31 days 

!:g:•]:~:2:%:r:§: 

31 days 

Rr•1::P::nt:f!.~E•••••IPJ.ii.·•::::gJ.i,R 

1~11~1~:~1~11~~1 .. . . 
~NP 

1·~11~;1~:@1 



• 

• 

LHR (Analog) 
3. 2 .1 

SURVEILLANCE REQUIREMENTS (continued) ==============================:;================ 
SURVEILLANCE 

SR 3. 2. 1.3-§,__: ---------iuffin:H,Tr-Er~c-______ _ 

+-1~. -H10nly applicable when the Incore 
Detector Monitoring System is being 
used to determine LHR. 

2. Not required to be performed below 
20% RTP. 

Verify incore detector local power 
density alarm setpoints are less than or 
equal to the limits specified in the 
Wh-R-.-

Qi~:1:rm:~:n'i:::::',~e:~:~i:::1~:::::in~:::::':]:Mt9.,~%:]:A@.:::::'@§::1=::n~:::::::~1:1 
~x%P::r@:::::::~:n:~u::mr:s2:r1:~::::::~¥:§:f:gm~:: 

3.2-4 

FREQUENCY 

31 days 



I 

• 
• 

L
O

 
I 

N
 

M
 



SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

SR 3.2.2.l NOTE 

Vcri fy the val uc of F~-;-

SR 3.2.2.2 Verify the value of Fxr-;-

SR 3.2.2.3 Vcri fy the value of Tq. 

• 3.2-6 

F~ (Analog) 
~ 

FREQUENCY 

Once prior to 
operation above 
7ml RTP after 
each fuel 
-loading 

MID 

Each 31 days of 
accumulated 
operation in 
MODE 1 

In accordance 
'n'ith the 
Frequency 
requirements of 
SR 3.2.2.1 

In accordance 
with the 
Frequency 
requirements of 
SR 3.2.2.1 



• 

3.2 POWER DISTRIBUTION LIMITS 

LCD 3.2.~~ The calculated value of-+~ ![i~:::::I~inl9l:]:r;t:':-:Shall be within the limits 
specified in the COLR. · · 

APPLICABILITY: 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. NOTE A. l Reduce THERMAL POWER 6 hours 
to bring the Required Actions shall 

be completed if this 
Condition is entered. 

Er g:ffi]\F; not within 
l'imit. 

B. Required Actions and 
associated Completion 
Times not met. 

combination of 
THERMAL POWER and F; 
9,:r;,:::=!ij1~]t o w i th i n 
limits specified in 
the COLR. 

A.2 Withdraw the control 6 hours 
element assemblies 
(CEAs) to or beyond 
the long term steady 
state insertion 
limits of LCO 3.1.7, 
"Regulating Control 
Element Assembly 
(CE/\) Insertion 
Limits," as 
specified in the 
WJ:.R--.-

AfID 6 hours 
A.3 Establish a revised 

upper THERMAL POWER 
limit as specified 
in the COLR. 

B .1 

3.2-7 

6 hours 



• 

• 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

SR 3 . 2. 3-Z. l------------Pd-l-+-l4~------
:·:·:· 

SR 3 2 3 2 

SR 3.2.3.3 

SR 3.2.3.2 and SR 3.2.3.3 shall be 
completed each time SR 3.2.3.1 is 
required. ~shall be determined by using 
the incore detectors to obtain a power 
distribution map with all full length 
CEAs at or above the long term steady 
state insertion limit. 

Verify the val 11e of E,...-

'Jeri fy the value of Tq...-

c EOG STS PAbfSAD]li:s 3.2-8 
·:::::::::::::::::::::::::::::::::::::::;:;:;:;:;:;:;:-: 

FREQUENCY 

Prior to 
oper~tion 
> M5d% RTP after 

·ii:~:~;~;i~H~l l o ad i n g 

AND 

Each 31 days of 
accumulated 
operation in 
MODE 1 

In accordance 
with the 
Frequency 
requirements of 
SR 3.2.3.1 

(continued) 

In accordance 
with the 
Frequency 
requirements of 
SR 3.2.3.1 



• 

3.2 POWER DISTRIBUTION LIMITS 

LCO 3.2.4~j Tq shall bes [0.03] p~ 

~fl (An a 1 0 g) ~Hii~:t!in,i\!:i~gW,i!~::., ~:1::~::~ 
3.2.4~ 

APPLICA8I LITY: MODE 1~: with THER~4AL POWER ) ~·:fw~_§% RTP. 

ACTIONS 

CONDITION 

A. Indicated Tq > [0.03] 
and :"5 0.10. 

p,;u::::·:::m~·,_:=g=:·§~=·::~·µ-~:;:rn:im~~:~:: 

8. Required Action and 
associated Completion 
Time of Condition A 
not met. ]~:;··:M·'·i'~iQI 

A. I 

A.2 

REQUIRED ACTION 

Restore Tq----=W 
:"5 [O. 03]. 

Verify F~ and Ff-a-re 
within the limits of 
LGO 3.2.2, "Total 
Planar Radial 
Peaking Factor 
tr~)," and 
LCO 3.2.3, "Total 
Integrated Radial 
Peaking Factor (F~ 
respectively. 

AWl: ::: . :]::]:::::ei:ri9.:rm::::::§:8'': :ij::*::?.:::;::?M~:: 
···········:(Rw:~:Ki n£frn~£m:9:r·········· 

M~m:~::r12:~1m::P:n:1rn:··· 

COMPLETION TIME 

2 hours 

Once per 8 hours 
thereafter 

8.1 Reduce THERMAL POWER 4 hours 
to s 50% RTP. 

3.2-9 

:~_:_-,fi~:u:ni: 

~~q 

nm=@@:::::::P.:g:r: :=~::::::m:9:9:~:~ 
±h~~:~:i£1ti!·················· 



CONDITION 

C. Indicated 
Tq > G-.-W@,§%. 

• 

T <i (An al 0 g ) :g·4·~1:r:~:1~:lggW,'~:~M m1:m~ 
3 .2.43 

REQUIRED ACT ION 

------------NOTE-----------
A 11 s ubsE!ql1~t11 g_E!ql1JTE:!c:I.. ... . 
Act; on s i§ffig!~MEM::nf::89n9,]Ji;j':9:r: 
~ must be···c:ompTefed if power 
ieduction commenc~~ .. prior to 
restoring Tq s M mi%. 

C.l Verify F~ and Ff-are 
within the limits of 
LCO 3.2.2 and 
LCO 3.2.3, 
respectively. 

G.2 Reduce THERMAL POWER 
to < 50% RTP. 

C. 3 Restore Tii---t-e 

a:e:t@ m&,~%~f gm~. 03
] . 

3.2-10 

COMPLETION TIME 

1 hour 

2 hours 

Prior to 
increasing 
THER~4AL PmJER 

:~::g::::m:94:n:~ 

-------NOTE----
Correct the cause 
of the out of 
1 imit condition 
prior to 
increasing 
THERMAL POWER. 
Subsequent power 
operation above 
50% RTP may 
proceed provided 
that the measured 
Tq is veri_f.j ed 
s [O. 03] S.%. at 
least once ... per 
hour for 
12 hours,---&¥'
until verified at 
95% RTP. 



• SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

f q (An al 8 g) ~,~iBit~:nj:]:~BWiii~rn:m]:!j:·~: 
3 .2.48! 

FREQUENCY 

SR 3.2.4~.l Verify Tq is within ~'~i].9~ limits. 12 hours 

• 

• 3.2-11 



ASI (Analog) 
3.2.-&4, 

• 3.2 POWER DISTRIBUTION LIMITS 

• 

• 

3.2.-&~ Axial Shape Index (ASI) (Analog) 

LCO 3.2.54. 
:·:·:· 

The ASI shall be maintained within the limits specified in 
Figure 3.2.5 1 of the COLR. 

APPLICABILITY: 

ACTIONS 

CONDITION 

A. ASI not within limits. A.I 

B. Required Action and B.l 
associated Completion 
Time not met . 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

REQUIRED ACTION 

Restore ASI to 
within limits. 

COMPLETION TIME 

£if hour-s-
·=·:·:· 

Reduce THERMAL POWER 4 hours 
to < 20% RTP. Bi::l\f 
i?:iP:~.]:g]g;·;i: : : :;:; .;.; .. ;. 

FREQUENCY 

SR 3.2.54,.1 Verify ASI is within limits specified in 
the COLR. 

12 hours 

·-=~ lliHRW 
:-::;:;::::::::::::::::::: 

3.2-12 



~!8!·1i!i :. ,·::::~1~~~i~~i!~:;11,~;:~1~i1.ij!i.: 
ANO. 
~ 

GEOG STS iP@b[SADES 3.2-13 
;:;:;:::::;:;:;:;:;:;:·:·:;:·:::::·:·:·:·:·:···:···:···· 
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• 

Q~ 

-'llJC: 
AND 
~ 

QR 

G:m~:::;:::~:::r::::rj1@,91:::~:r;~::::::t)§:[: ..................... . 
........ ... ......... ·····1=~J~li,il~l,IJ~jj).))9=n!i:m\!\§1:: 

I.NP. 

IM~~:~:~z.rr= P:@£:t::~:n~r::~11£g£\1l!~~---····· .... 
··········1~1'i~ll~~!~~l~!IP:]::e:::::::~m:1::tl:i 

3.2-14 



• $.UiME::NillLANQ!El:]R'tQUl:R:gm~N.ms: 
§w:~~;:~m:~:~~:q:; 

'.HM:\Mh.:.'.t.: .•. :.:.:.:.m.•.:.:.:.:.s.:.:.:.:.: :;:;:;:::::;:::::::;:;:;:;:;:;:: 

c EOG STS rm:rntsl.HJE:s 
;:::;:::::::::::::::;:::::::::::::::::::::;:::;::::::::: 
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ENCLOSURE 1 

CONSUMERS POWER COMPANY 
PALISADES PLANT 

DOCKET 50-255 

TECHNICAL SPECIFICATION CHANGE REQUEST 

PART 2 - SECTION 2.0 
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CONSUMERS POWER COMPANY 
Docket 50-255 

Request for Change to the Technical Specifications 
License DPR-20 

2.0 SAFETY LIMIT CHANGE REQUEST 

March 27, 1996 

It is requested that the Safety Limit requirements of the Technical Specifications 
contained in the Facility Operating License DPR-20, Docket 50-255, issued to 
Consumers Power Company on February 21, 1991, for the Palisades Plant be changed 
as described below: 

I. ARRANGEMENT AND CONTENT OF THIS PART OF THE CHANGE REQUEST: 

This section of the Technical Specification Change Request (TSCR) proposes 
changes to those Palisades Technical Specification requirements addressing 
the reactor core safety limits and the PCS pressure SLs. These changes are 
intended to result in requirements which are appropriate for the Palisades 
plant, but closely emulate those of the Standard Technical Specifications, 
Combustion Engineering Plants, NUREG 1432, Revision 1. 

This discussion and its supporting information frequently refer to three sets 
of Technical Specifications; the following abbreviations are used for clarity 
and brevity: 

TS - The existing Palisades Technical Specifications, 
RTS - The revised Palisades Technical Specifications, 
STS - NUREG 1432, Revision 1. 

Six attachments are provided to assist the reviewer. The numbering and 
content of the attachments is consistent with other parts of the TSCR. 

1. Proposed RTS pages 
2. Bases for the RTS 
3. A line by line comparison of the TS and RTS 
4. STS pages marked to show the differences between RTS and STS 
5. STS Bases pages marked to show differences between RTS and STS Bases. 
6. A line by line comparison of RTS and STS. 

Attachment 3, the line by line comparison of TS and RTS, is presented in a 
tabular format. The first page contains an explanation of the syntax and 
abbreviations used. The table is arranged numerically by TS item number. Each 
requirement in Sections 1 through 4 of TS is listed individually. In some 
cases, where a single numbered TS requirement contains more than one 
requirement, each requirement is listed individually under the same number. 

In each section of the proposed' RTS, new requirements taken from STS have 
been proposed. Since there is no equivalent requirement in TS, these changes 
do not appear in Attachment 3. These changes are considered MORE RESTRICTIVE 
because they add requirements and operating restrictions which do not exist 
in the current Palisades TS. The new requirements do appear in Attachment 6 
where they are identified by an entry of "New" in the third column . 
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Attachment 3 Provides the Following Information for Each TS Requirement: 

Identifying number of TS item, 
Identifying number of closest equivalent RTS item, 
Identification of TS item as LCO, Action, SR, etc., 
A short paraphrase of requirement, 
A description of each proposed change from STS to RTS. 

Classification of change as one of the following categories: 

ADMINISTRATIVE - A change which is editorial in nature, which only involves 
movement of requirements within the TS without affecting their technical 
content, or clarifies existing TS requirements. 

RELOCATED - A change which only moves requirements, not meeting the 
10 CFR 50.36(c)(2)(ii) criteria, from the TS to the FSAR, to the Operating 
Requirements Manual, or to other documents controlled under 10 CFR 50.59. 

MORE RESTRICTIVE - A change which only adds new requirements, or which 
revised an existing requirement resulting in additional operational 
restriction. 

2 

LESS RESTRICTIVE - A change which deletes any existing requirement, or which 
revises any existing requirement resulting in less operational restriction. 

Attachment 6, the line by line comparison of RTS and STS, is also presented 
in a tabular format. The first page contains an explanation of the syntax and 
abbreviations used; the second page contains a list of Palisades terminology 
used in place of the generic STS terminology. The table is arranged 
numerically by RTS item number. Each requirement in Sections 1 through 3 of 
RTS or STS is listed individually. ·Requirements which appear in TS, but not 
in RTS or STS, do not appear in the Attachment 6 listing. 

Attachment 6 Provides the Following Information for Each RTS Requirement: 

Identifying number of RTS requirement, 
Identifying number of equivalent STS requirement, 
Identification of each requirement as LCO, Action, SR, etc., 
Short paraphrase of each requirement, 
A description of each difference between RTS and STS. 

II. TECHNICAL SPECIFICATION CHANGES PROPOSED: 

The TS LCOs and action statements for the reactor core Safety Limits {Sls) 
and PCS pressure Sls appear in Section 2.0. All RTS requirements for the Sls 
appear in proposed Section 2.0. Each proposed change from TS to RTS is 
discussed in the attachments to this section. 

Each chang~ from TS to the proposed RTS is described in Attachment 3 . 
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The Major Changes From TS to RTS Proposed in This Section Are: 

1. The reactor core SLs of Section 2.1.1 include Departure from Nucleate 
Boiling Ratio (DNBR) limits and Linear Heat Rate Limits (LHR) limits. 
Palisades does not currently have a LHR limit for fuel centerline melt. 
This SL was adopted from RTS. It is prudent to incorporate this SL since 
a great deal of the Palisades safety analysis uses this value as a 
bounding LHR value corresponding to fuel centerline melt. Siemens Power 
Corporation (SPC) has stated this is the value used in the Palisades 
safety analysis for LHR and fuel centerline melt. 

2. In each section of the proposed RTS, new requirements taken from STS 
have been proposed. 
these changes do not 
appear in Attachment 
the third column. 

Since there is no equivalent requirement in TS, 
appear in Attachment 3. The new requirements do 
6 where they are i dent i fi ed by an entry of "New" in 

The changes identified as "New" are considered More Restrictive because 
they add requirements and operating restrictions which do not exist in 
the current Palisades TS. 

The Major Difference Between RTS and STS in This Part of the TSCR are: 

1. The main difference that occurs in Section 2.0 is the incorporation of 
three values for DNBR as opposed to a single limit stated in the 
standard. The different values for DNBR corresponding to various DNB 
correlations are retained from the current license. Palisades has three 
different DNBR limits corresponding to different mechanical fuel designs 
and core flow conditions. Palisades only intends to use High Thermal 
Performance (HTP) fuel in future reload designs; however, the DNB values 
for older fuel design fuel will remain in TSs in case any of these fuel 
assemblies would be needed for fluence reduction in the cores periphery. 

III. NO SIGNIFICANT HAZARDS ANALYSIS: 

Each change proposed is classified in Attachment 3 as either ADMINISTRATIVE, 
RELOCATED, MORE RESTRICTIVE, or LESS RESTRICTIVE. Each change proposed for 
Section 2.0 is classified as ADMINISTRATIVE, RELOCATED, or MORE RESTRICTIVE. 

ADMINISTRATIVE changes and RELOCATED changes move requirements, either within 
the TS or to documents controlled under 10 CFR 50.59, or clarify existing TS 
requirements, without affecting their technical content. Since ADMINISTRATIVE 
and RELOCATED changes do not alter the technical content of any requirements, 
they cannot involve a significant increase in the probability or consequences 
of an accident previously evaluated, create the possibility of a new or 
different kind of accident from any previously evaluated, or involve a 
significant reduction in a margin of safety . 
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MORE RESTRICTIVE changes only add new requirements, or revise existing 
requirements to result in additional operational restrictions. Since the TS, 
with all MORE RESTRICTIVE changes incorporated, will still contain all of the 
requirements which existed prior to the changes; MORE RESTRICTIVE changes 
cannot involve a significant increase in the probability or consequences of 
an accident previously evaluated, create the possibility of a new or 
different kind of accident from any previously evaluated, or involve a 
significant reduction in a margin of safety. 

IV. CONCLUSION 

The Palisades Plant Review Committee has reviewed this part of the STS 
conversion Technical Specifications Change Request and has determined that 
proposing this change does not involve an unreviewed safety question. 
Further, the change involves no significant hazards consideration. This 
change has been reviewed by the Nuclear Performance Assessment Department . 
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ATTACHMENT 1 

CONSUMERS POWER COMPANY 
PALISADES PLANT 

DOCKET 50-255 

STS CONVERSION TECHNICAL SPECIFICATION CHANGE REQUEST 

2.0 SAFETY LIMITS (SLs) 

Proposed Technical Specifications Pages 



SLs 
2 .1 

• 2.0 SAFETY LIMITS (Sls) 

2.1 

2 .1.1 

2.1.1.1 

2.1.1.2 

2 .1. 2 

2. 2 .1 

2.2.2 

2.2.2.1 

2. 2. 2. 2 

• PALISADES 

SLs 

Reactor Core SLs 

In Modes 1 and 2, the Departure from Nucleate Boiling Ratio (DNBR) 
shall be maintained at or above the following DNB correlation safety 
limits: 

Correlation 
XNB 
ANFP 
HTP 

Safety Limits 
1.170 
1.154 
1.141 

In MODES 1 and 2, the peak Linear Heat Rate (LHR) (adjusted for fuel 
rod dynamics) shall be maintained at~ 21.0 kW/ft. 

Primary Coolant System (PCS) Pressure SL 

In MODES 1, 2, 3, 4, and 5, the PCS pressure shall be maintained at 
~ 2750 psia. 

If SL 2.1.1.l or SL 2.1.1.2 is violated, restore compliance and be in 
MODE 3 within 1 hour. 

If SL 2.1.2 is violated: 

In MODE 1 or 2, restore compliance and be in MODE 3 within 1 hour. 

In MODE 3, 4, or 5, restore compliance within 5 minutes. 

2.0-1 
Amendment No: 
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ATTACHMENT 2 

CONSUMERS POWER COMPANY 
PALISADES PLANT 

DOCKET 50-255 

STS CONVERSION TECHNICAL SPECIFICATION CHANGE REQUEST 

2.0 SAFETY LIMITS (SLs) 

Bases for the Revised Technical Specifications 
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B 2.0 

B 2.1.1 

BASES 

SAFETY LIMITS (Sls) 

Reactor Core SLs 

Reactor Core SLs 
B 2.1.1 

BACKGROUND GDC 10 (Ref. 1) requires, and these SLs ensure, that specified 
acceptable fuel design limits are not exceeded during steady state 
operation, normal operational transients, and Anticipated 
Operational Occurrences (AOOs). This is accomplished by having a 
Departure from Nucleate Boiling (DNB) design basis, which 
corresponds to a 95% probability at a 95% confidence level 
(95/95 DNB criterion) that DNB will not occur and by requiring that 
fuel centerline temperature stays below the melting temperature. 

The restrictions of this SL prevent overheating of the fuel and 
cladding and possible cladding perforation that would result in the 
release of fission products to the primary coolant. Overheating of 
the fuel is prevented by maintaining the steady state, peak Linear 
Heat Rate (LHR) below the level at which fuel centerline melting 
occurs. Overheating of the fuel cladding is prevented by 
restricting fuel operation to within the nucleate boiling regime, 
where the heat transfer coefficient is large and the cladding 
surface temperature is slightly above the coolant saturation 
temperature. 

Fuel centerline melting occurs when the local LHR, or power 
peaking, in a region of the fuel is high enough to cause the fuel 
centerline temperature to reach the melting point of the fuel. 
Expansion of the pellet upon centerline melting may cause the 
pellet to stress the cladding to the point of failure, allowing an 
uncontrolled release of activity to the primary coolant. 

Operation above the boundary of the nucleate boiling regime could 
result in excessive cladding temperature because of the onset of 
DNB and the resultant sharp reduction in the heat transfer 
coefficient. Inside the steam film, high cladding temperatures are 
reached, and a cladding water (zirconium water) reaction may take 
place. This chemical reaction results in oxidation of the fuel 
cladding to a structurally weaker form. This weaker form may lose 
its integrity, resulting in an uncontrolled release of activity to 
the primary coolant . 

Amendment No: 
• PALISADES B 2.0-1 



• BASES 

BACKGROUND 
(continued) 

APPLICABLE 
SAFETY 
ANALYSES 

Reactor Core SLs 
B 2.1.1 

The Reactor Protective System (RPS), in combination with its LCOs, 
is designed to prevent any anticipated combination of transient 
conditions for Primary Coolant System (PCS) temperature, pressure, 
and THERMAL POWER level that would result in a violation of the 
reactor core SLs. 

The fuel cladding must not sustain damage as a result of normal 
operation and AOOs. The reactor core SLs are established to 
preclude violation of the following fuel design criteria: 

a. There must be at least a 95% probability at a 95% confidence 
level (95/95 DNB criterion) that the hot fuel rod in the core 
does not experience DNB; and 

b. The hot fuel pellet in the core must not experience 
centerline fuel melting. 

LCO 3.2.1, "Linear Heat Rate (LHR), 11 and LCO 3.2.2, 11 Radial 
Peaking Factors, 11 or the assumed initial conditions of the safety 
analyses (as indicated in the FSAR, Ref. 2) provide more 
restrictive limits to ensure that the SLs are not exceeded. 

SAFETY LIMITS SL 2.1.1.1 

• PALISADES 

SL 2.1.1.l ensures that the m1n1mum DNBR is not less than the 
safety analyses limit and that fuel centerline temperature remains 
below melting. 

Palisades uses three DNB correlations: the XNB, ANFP, and HTP 
detailed in References 5 through 10. The XNB correlation is used 
for non-HTP fuel assemblies (assemblies loaded prior to cycle 9), 
when the non-HTP assemblies could have been limiting. The non-HTP 
fuel assemblies are used for vessel fluence reduction and reside on 
the core periphery. The core periphery locations operate at 
relatively low relative power fractions; therefore, they are not 
DNB limiting assemblies. The XNB correlation provides 
administrative justification for using the non-HTP assemblies in 
Palisades low leakage core design. The ANFP and HTP correlations 
are used for Palisades High Thermal Performance (HTP) fuel 
assemblies (assemblies loaded in cycle 9 and later) . 

B 2.0-2 
Amendment No: 



• BASES 

SAFETY LIMITS 
(continued) 

• PALISADES 

Reactor Core SLs 
B 2.1.1 

The HTP correlation can be used when the calculated reactor coolant 
conditions fall within the correlation's applicable coolant 
condition ranges. Outside of the applicable range of the HTP 
correlation, the ANFP correlation can be used. The ANFP 
correlation may be used over a broader range of coolant conditions 
than the HTP correlation. The HTP correlation is an extension of 
the ANFP correlation and incorporates the results of test sections 
designed to represent HTP fuel designs for CE plants. 

The prediction of DNB is a function of several measured parameters. 
The following trip functions and LCOs, limit these measured 
parameters to protect the Palisades reactor from approaching 
conditions that could lead to DNB: 

Parameter 

Core Flow Rate 
Core Power 
PCS Pressure/Core Power 
Core Inlet Temperature 
Axial Shape Index (ASI) 
Assembly Power 

Protection 

Low PCS Flow Trip 
Variable High Power Trip 
TM/LP Trip 
Tinlet LCD 
ASI LCD 
Incore Power Monitoring 
(LHR and Radial Peaking Factor 
LCOs) 

The DNB correlations are used solely as analytical tools to ensure 
that plant conditions will not degrade to the point where DNB could 
be challenged. The limiting axial shapes are used in the XCOBRA
IIIC model to ensure that the minimum DNBR ratio, for conditions 
allowed by the previously mentioned protection mechanisms, is 
greater than the correlation 95/95 safety limit. 

The Reactor Protection System (RPS), in combination with the LCOs, 
is designed to prevent any anticipated combination of transient 
conditions for reactor coolant system temperature, pressure, and 
THERMAL POWER level that would result in a violation of the reactor 
core SLs . 

B 2.0-3 
Amendment No: 



• BASES 

Reactor Core SLs 
B 2.1.1 

SAFETY LIMITS SL 2.1.1.2 
(continued) 

The fuel centerline melt LHR value assumed in the safety analysis 
is 21 kW/ft. Operation ~ 21 kW/ft. maintains the dynamically 
adjusted peak LHR and ensures that fuel centerline melt will not 
occur during normal operating conditions or design AOO's. 

APPLICABILITY SL 2.1.1.1 and 2.1.1.2 only apply in MODES 1 and 2 because these 
are the only MODES in which the reactor is critical. Automatic 
protection functions are required to be OPERABLE during MODES 1 
and 2 to ensure operation within the reactor core SLs. Set points 
for the reactor trip functions are specified in LCO 3.3.1. 

SAFETY LIMIT 
VIOLATIONS 

PALISADES 

The primary safety valves or RPS trip fun ct i ans serve to .prevent 
PCS heatup to the reactor core SL conditions or to initiate a 
reactor trip function which forces the plant into MODE 3. 

In MODES 3, 4, 5, and 6, a reactor core SL is not required, since 
the reactor is not generating significant THERMAL POWER. 

The following violation responses are applicable to the 
reactor core SLs. 

If SL 2.1.1.1 or SL 2.1.1.2 is violated, the requirement to go to 
MODE 3 places the plant in a MODE in which this SL is not 
applicable. 

The allowed Completion Time of 1 hour recognizes the importance of 
bringing the unit to a MODE where this SL is not applicable and 
reduces the probability of fuel damage. 

B 2.0-4 
Amendment No: 



• BASES 

REFERENCES 1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10 . 

• PALISADES 

Reactor Core Sls 
B 2.1.1 

10 CFR 50, Appendix A, GDC 10, 1988 

FSAR, Section 3.3 

10 CFR 50.72 

10 CFR 50.73 

XN-NF-62l(P)(A), Rev 1 

XN-NF-709 

ANF-1224(P)(A), May 1989 

ANF-89-192(P), January 1990 

XN-NF-82-2l(A), Rev 1 

EMF-92-153(P)(A) and Supplement 1, March 1994 

B 2.0-5 
Amendment No: 



• Primary Coolant System (PCS) Pressure SL 
B 2.1.2 

B 2.0 SAFETY LIMITS (Sls) 

B 2.1.2 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY 
ANALYSES 

PALISADES 

Primary Coolant System (PCS) Pressure SL 

The design pressure.of the RCS is 2500 psia. During normal 
operation and AOOs, the PCS pressure is kept from exceeding the 
design pressure by more than 10%, in accordance with Section III of 
the ASME Code (Ref. 2) and by the piping, valve and fitting limit 
(USAS, Section B31.a) of 120% of design pressure. The initial 
hydrostatic test was conducted at 125% of design pressure 
(3125 psia) to verify the integrity of the primary coolant system 
(Ref. 3) .. 

Overpressurization of the PCS could result in a breach of the 
Reactor Coolant Pressure Boundary. If this occurs in conjunction 
with a fuel cladding failure, fission products could enter the 
containment atmosphere, raising concerns relative to limits on 
radioactive releases specified in 10 CFR 100, "Reactor Site 
Criteria" (Ref. 4). 

The PCS primary safety valves, the Main Stream Safety Valves 
(MSSVs), and the High Pressurizer Pressure trip have settings 
established to ensure that the PCS pressure SL will not be 
exceeded. The PCS primary safety valves are sized to prevent 
system pressure from exceeding the design by more than 10%, in 
accordance with Section III of the ASME Code for Nuclear Power 
Plant Components (Ref. 2). The transient that establishes the 
required relief capacity, and hence the valve size requirements and 
lift settings, is a complete loss of external l~ad without a direct 
reactor trip. During the transient, no control actions are assumed 
except that the safety valves on the secondary plant are assumed to 
open when the steam pressure reaches the secondary plant safety 
valve settings, and nominal feedwater supply is maintained. The 
Reactor Protective System (RPS) trip setpoints (LCO 3.3.1, "Reactor 
Protective System (RPS) Instrumentation"), together with the 
settings of the MSSVs (LCO 3.7.1, "Main Steam Safety Valves 
(MSSVs)") and the pressurizer safety valves, provide pressure 
protection for normal operation and AOOs. In particular, the High 
Pressurizer Pressure trip setpoint is specifically set to provide 
protection against overpressurization (Ref. 5). Safety analyses 
for the PCS primary safety valves are performed, using conservative 
assumptions relative to pressure control devices. 

B 2.0-6 
Amendment No: 



BASES 

SAFETY LIMITS 

APPLICABILITY 

SAFETY LIMIT 
VIOLATIONS 

~ PALISADES 

Primary Coolant System (PCS) Pressure SL 
B 2.1.2 

The maximum transient pressure allowable in the PCS pressure vessel 
under the ASME Code, Section III, is 110% of design pressure. The 
maximum transient pressure allowable in the PCS piping, valves, and 
fittings under (Ref. 6), is 120% of design pressure. The most 
limiting of these two allowances is the 110% of design pressure; 
therefore, the SL on maximum allowable RCS pressure is established 
at 2750 psia. 

SL 2.1.2 applies in MODES 1, 2, 3, 4, and 5 because this SL could 
be approached or exceeded in these MODES due to overpressurization 
events. The SL is not applicable in MODE 6 because the reactor 
vessel head closure studs are not fully tensioned, making it 
unlikely that the PCS can be pressurized. 

The following SL violation responses are applicable to the PCS 
pressure SLs. 

2.2.2.1 

If the PCS SL is violated when the reactor is in MODE 1 or 2, the 
requirement is to restore compliance and be in MODE 3 within 1 
hour. 

With PCS pressure greater than the value specified in SL 2.1.2 in 
MODE 1 or 2, the pressure must be reduced to below this value. A 
pressure greater than the value specified in SL 2.1.2 exceeds 110% 
of the PCS design pressure and may challenge system integrity. 

The allowed Completion Time of 1 hour provides the operator time to 
complete the necessary actions to reduce PCS pressure by 
terminating the cause of the pressure increase, removing mass or 
energy from the PCS, or a combination of these actions, and to 
establish MODE 3 conditions. 

B 2.0-7 
Amendment No: 



BASES 

Primary Coolant System (PCS) Pressure SL 
B 2.1.2 

SAFETY LIMIT 2.2.2.2 
VIOLATIONS 

(continued) If the PCS pressure SL is exceeded in MODE 3, 4, or 5, PCS pressure 
must be restored to within the SL value within 5 minutes. 

REFERENCES 

• PALISADES 

Exceeding the PCS pressure SL in MODE 3, 4, or 5 is potentially 
more severe than exceeding this SL in MODE 1 or 2, since the 
reactor vessel temperature may be lower and the vessel material, 
consequently, less ductile. As such, pressure must be reduced to 
less than the SL within 5 minutes. This action does not require 
reducinR MODES, since this would require reducing temperature, 
which would compound the problem by adding thermal gradient 
stresses to the existing pressure stress. 

1. 10 CFR 50, Appendix A, GDC 14, GDC 15, and GDC 28 

2. ASME, Boiler and Pressure Vessel Code, Section III, Article 
NB-7000 

3. ASME, Boiler and Pressure Vessel Code, Section XI, 
Article IWX-5000 

4. 10 CFR 100 

5. FSAR, Section 4.3 

6. ASME, USAS B31.1, Standard Code for Pressure Piping, 1967 

7. 10 CFR 50.72 

8. 10 CFR 50.73 

B 2.0-8 
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CONSUMERS POWER COMPANY 
PALISADES PLANT 

DOCKET 50-255 

STS CONVERSION TECHNICAL SPECIFICATION CHANGE REQUEST 

2.0 SAFETY LIMITS (SLs) 

Comparison of Existing and Revised Technical Specifications 



• • 
Palisades Tech Spec Requirement List. Corrected through Amendment 170 

A list of the existing Palisades Tech Specs (TS) correlated to Palisades Revised Technical Specifications (RTS). 

First Column; Existing Palisades Tech Spec (TS) number 

Each numbered TS item is listed in the left-most column. Items which contain more than one requirement are listed once for each requirement. 

Second Column; Palisades Revised Tech Spec (RTS) number 

The nearest corresponding numbered RTS item is listed in the second column. If the item does not appear in RTS, it is noted as 'Deleted' or 'Relocated.' 

Deleted is used where an item has been eliminated as a tech spec, ie deleting, iaw GL 84-15, the requirement to test a D.G. when an ECCS pump in the opposite 
train becomes inoperable. 

Relocated is used where an item has been moved to a controlled program or document because it does not meet the "Criteria" of 10 CFR 50.36(2)(c)(ii). 

Where an item is relocated or deleted, the number of the associ·ated RTS section has been added to allow sorting the list by section number. Relocated items, 
such as heavy load restrictions, which are not associated with any particular RTS section are arbitrarily assigned the number 5.0. 

Third Column; TS Item Description 

An abbreviation of the TS requirement appears in the third column. Each item is identified as: LCD, ACTION, SR, Admin, Exception, etc. Some items are implied, rather than 
explicit, ie a LCD is implied when an ACTION exists without a stated LCD. 

Description Key; TS requirement type: 

Safety Limit 
Surveillance Requirement 
Limiting Safety Setting 
Limiting Condition for Operation 
Action 

Administrative Requirement 
Permitted Instrument Bypass 
Defined Term 
Exception to other Requirement 
Descriptive material 
Table 

Forth Column; Classification of Changes: 

Column 3 syntax: 

SL: 
SR: 
LSS: 
LCD: 
ACTN: 

ADMN: 
Byps: 
DEF: 
XCPT: 
DESC: 
TBL: 

Safety limit; Applicable conditions 
Equipment to be tested; Test description; Frequency 
RPS Trip Channel & required setting 
Equipment to be operable; Appl~cable conditions 
Condition requiring action; Required action; Completion time 

Administrative requirement 
Bypassable component; conditions when bypass permitted 
Name of defined item 
Excepted spec or condition; Applicable cBnditions 
Subject matter 
Table 

Each change is identified as ADMINISTRATIVE, RELOCATED, MORE RESTRICTIVE, or LESS RESTRICTIVE. 

Fifth Column; Discussion of Changes: 

Each change is discussed briefly. 

1 



• • 
Comparison of existing Palisades Tech Specs and Proposed Palisades Tech Specs. 

TS Number RTS Number TS requirement description 

2.0 2.0, 3.3 Safety Limits and Limiting Safety Settings 

2.1 2 .1.1 SL: DNBR >1.17/1.154/1.141; Hot Standby & Power ops 

2 .1.1 2.0 Deleted ACTN: SL exceeded; SD & no restart w/o NRC, etc 

2.2 2 .1.3 SL: PCS Press <2750; W/ fuel in Rx 

2.2.l 2.0 Deleted ACTN: SL exceeded; SD & no restart w/o NRC, etc 

2.3 3.3 Limiting Safety Settings - RPS 

2.3 3.3.1 LSS: RPS settings iaw Tbl 2.3.1; When RPS req by 3.17.1 

2.3.1 3.3.1 ACTN: Setting not w/in limits; declare inop; Immediately 

2.3.l 3.3.1 TBL: RPS Trip Settings 

2.3.l.l 3.3.1 LSS: Variable Hi power Trip settings 

2.3.l.2 3.3.1 LSS: PCS Flow trip settings 

2.3.1.3 3.3.1 LSS: Hi Pressurizer Press trip setting 

2.3.l.4 3.3.l LSS: TM/LP Trjp settings 

2.3.l.5 3.3.l LSS: SG Lo level trip setting 

2.3.1.6 3.3.1 LSS: SG Lo Press trip setting 

2.3.l.7 3.3.1 LSS: CHP Trip setting 

2 

(03/28/96) 

Classification and Description of Changes 

ADM! NI STRATI VE: Requirement unchanged. 

ADMINISTRATIVE: Requirement redundant to 10 CFR 50.36(c)(l)(i)(A). 

ADMINISTRATIVE: 

ADM! NI STRATI VE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

Requirement unchanged. 

Requirement redundant to 10 CFR 50.36(c)(l)(i)(A). 

Unchanged in intent. The explicit statement is eliminated 
in STS format. Implicit in LCD 3.0.l definition/stated 
in Bases. 

Unchanged in intent. The explicit statement is eliminated 
in STS format. The intent is satisfied by LCD 3.0.2 
wording. 

MORE RESTRICTIVE: Unchanged for 4 PCP operation. Only 4 PCP values listed, 
as 2 or 3 PCP operation is no longer permitted. 

ADMINISTRATIVE: Requirement Unchanged. 

ADMINISTRATIVE: Requirement Unchanged. 

ADMINISTRATIVE: Requirement Unchanged. 

ADMINISTRATIVE: Requirement Unchanged. 

ADMINISTRATIVE: Requirement Unchanged. 

ADMINISTRATIVE: Requirement Unchanged. 

ADMINISTRATIVE: Requirement Unchanged. 
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ATTACHMENT 4 

CONSUMERS POWER COMPANY 
PALISADES PLANT 

DOCKET 50-255 

STS CONVERSION TECHNICAL SPECIFICATION CHANGE REQUEST 

2.0 SAFETY LIMITS (SLs) 

STS Pages Marked to Show the Differences- Between RTS and STS 



SLs (Digital) 
2.1 

• 

2.0 SAFETY LIMITS (SLs) (Digital) 
========= 

• 

2.1 

2 .1.1 

2.1.1.1 

SLs 

Reactor Core SLs 

In MODES 1 and 2, departure from nucleate boiling ratio (DNBR) shall 
be maintained at~ [l.19]. 

-~~ ... ,[~ 
2.1.1.2 

2 .1. 2 

2. 2 .1 

2. 2. 2 

2. 2. 2 .1 

2. 2. 2. 2 

2.2.3 

2.2.4 

2.2.5 

2.2.6 

-:-
In MODES 1 and 2, the peak Linear Heat Rate (LHR) (adjusted for fuel 
rod dynamics) shall be maintained at ~ f21.0f kW/ft. 

Reactor :~~]'~!~!~:y Cool ant System ffif£t m~~:~::,.::::::::Pressure SL 

In MODES 1, 2, 3, 4, and 5, the -Rf-S. [p[C:§ pressure shall be maintained 
::::::::::::::;:;:; 

at ~ f2750+ psia. 

If SL 2.1.1.1 or SL 2.1.1.2 is violated, restore compliance and be in 
MODE 3 within 1 hour. 

If SL 2.1.2 is violated: 

In MODE 1 or 2, restore compliance and be in MODE 3 within 1 hour. 

In MODE 3, 4, or 5, restore compliance within 5 minutes. 

Within 1 hour, notify the NRG Operations Center, in accordance with 
10 cm 50.72. 

Within 24 hours, notify the [Plant Superintendent and Vice 
President Nuclear Operations]. 

Within 30 days of the violation, a Licensee Event Report (LER) shall 
be prepared pursuant to 10 CFR 50.73. The LER shall be submitted to 
the ~JRC and the [Plant Superintendent and Vice President Nuclear 
Operations]. 

Operation of the unit shall not be resumed until authorized by the 

2.0-1 
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ATTACHMENT 5 
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DOCKET 50-255 

STS CONVERSION TECHNICAL SPECIFICATION CHANGE REQUEST 

2.0 SAFETY LIMITS (SLs) 

STS Bases Pages Marked to Show the Differences Between RTS and STS 



• 

• 

Reactor Core SLs (Digital) 
B 2.1.1 

B 2.0 SAFETY LIMITS (Sls) 

B 2.1.1 Reactor Core SLs (Digital) 

BASES 

BACKGROUND GDC 10 (Ref. 1) requires!:~: and t!:Qgl$.lg]:sLs ensure;: that specified 
acceptable fue 1 design limits ·a:-r-e·.·.·.·ii"at exceeded····duri ng steady 
state operation, normal operational transients, and Anticipated 
Operational Occurrences (AOOs). This is accomplished by having 
a Departure from Nucleate Boiling (DNB) design basis, which 
corresponds to a 95% probability at a 95% confidence level 
(95/95 DNB criterion) that DNB will not occur and by requiring 
that fuel centerline temperature stays below the melting 
temperature. 

The restrictions of this SL prevent overheating of the fuel and 
cladding and possible cladding perforation that W9~14.result in 
the release of fission products to the reactor :t.rnfiimMf& 
coo 1 ant. Overheating of the fue 1 is prevented bf."iiia.fnla in i ng 
the steady state, peak Linear Heat Rate (LHR) below the level 
at which fuel centerline melting occurs. Overheating of the 
fuel cladding is prevented by restricting fuel operation to 
within the nucleate boiling regime, where the heat transfer 
coefficient is large and the cladding surface temperature is 
slightly above the coolant saturation temperature. 

Fuel centerline melting occurs when the local LHR, or power 
peaking, in a region of the fuel is high enough to cause the 
fuel centerline temperature to reach the melting point of the 
fuel. Expansion of the pellet upon centerline melting may 
cause the pellet to stress the cladding to the point of 
failure, ~JJ9wtog an uncontrolled release of activity to the 
reactor tPB:1:mlir¥:]coo 1 ant. 

Operation above the boundary of the nucleate boiling regime 
could result in excessive cladding temperature because of the 
onset of QNB and the resultant sharp reduction in the heat 
transfer coefficient. Inside the steam film, high cladding 
temperatures are reached, and a cladding water (zirconium 
water) reaction may take place. This chemical reaction results 
in oxidation of the fuel cladding to a structurally weaker 
form. This weaker form may lose its integrity, resulting in an 
uncontrolled release of activity to the reactor P.'r:J!rn~rM coolant. ····················· 

B 2.0-1 



BASES 

APPLICABLE 
SAFETY 
ANALYSES 

Reactor Core SLs (Digital) 
B 2.1.1 

The Reactor Protective System (RPS), in combination with -t-ft.e-
mt~$1lCOs, is designed to prevent ari.Y.Cirltic:.ipated combination of 
frari,sJE!nt cond it i ans for Reactor p:f:Mi.l.i!.rY:lfoo l ant System 
(Rf.SB-~'$) temperature, pressure, and .... lHE:RMAL POWER level that 
would.fesult in a violation of the reactor core SLs. 

The fuel cladding must not sustain damage as a result of normal 
operation and AOOs. The reactor core SLs are established to 
preclude violation of the following fuel design criteria: 

a. There must be at least a 95% probability at a 95% 
confidence level (95/95 DNB criterion) that the hot fuel 
rod in the core does not experience DNB; and 

b. The hot fuel pellet in the core must not experience 
centerline fuel melting. 

The RPS setpoiAts, LCO 3.3.1, "Reactor Protective System (RPS) 
IAstrumeAtatioA," iA combiAatioA \;ith all the LCOs, are 
desigAed to preveAt aAy aAticipated combiAatioA of traAsieAt 
coAditioAs for RCS temperature, pressure, and THERMAL POWER 
level that would result iA a Departure from Nucleate BoiliAg 
Ratio (DNBR) of less thaA the DNBR limit aAd preclude the 
existence of flow iAstabilities. 

Automatic eAforcemeAt of these reactor core SLs is provided by 
the followiAg fuActioAs: 

a. Pressurizer Pressure High trip; 

b. Pressurizer Pressure LoH trip; 

c. LiAear Power Level High trip; 

d. Steam GeAerator Pressure Low trip; 

e. Local Povwr DeAsity High trip; 

f. DNBR Low trip; 

g. Steam GeAerator Level Lo'vJ trip; 

h. Steam GeAerator Level High trip; 

B 2.0-2 



• BASES 

Reactor Core Sls (Digital) 
B 2.1.1 

i. Reactor Cool ant Fl OH Lm: trip; and 

j. Steam Generator Safety Valves. 

The limitation that the average enthalpy in the hot leg be less 
than or equal to the enthalpy of saturated liquid also ensures 
that the AT measured by instrumentation used in the protection 
system design as a measure of the core power is proportional to 
core power. 

The SL represents a design requirement for establishing the 
protection system trip setpoints identified previo~sly. 
LCO 3. 2 .1, "Li near Heat Rate ( LHR), _11 

..... ~n.9. ~-~QJ.~?..~.±f.l~ .... 11p9parture 
From Nucleate Boiling Ratio (DNBR) f{ij!Q::@fljp~:ijH::i:fifFE~!¢.:t¢fi$., 11 or 
the assumed initial conditions ot the·.·.··5··a"felY···a: .. n .. alYses··ra-s 
indicated in the FSAR, Ref. 2) provide more restrictive limits 
to ensure that the Sls are not exceeded. 

SAFETY LIMITS SL 2.1.1.1 and 2.1.1.2 ensures that the m1n1mum DNBR is not 
less than the safety analyses limit and that fuel centerline 
temperature remains below melting. 

The minimum value of the DNBR during normal operation and 
design basis AOOs is limited to 1.19, based on a statistical 
combination of CE 1 CHF correlation and engineering factor 
uncertainties, and is established as an SL. Additional factors 
such as rod bm: and spacer grid size and placement Hi 11 
determine the limiting safety system settings required to 
ensure that the SL is maintained. Maintaining the dynamically 
adjusted peak LHR to .s 21 kW/ft ensures that fuel centerline 
melt ;Jill not occur during normal operating conditions or 

:~:@j:,~:8:1m:~:~:~:s · 

B 2.0-3 
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~ GEOG STS B 2.0-4 
Rev 1, 

Reactor Core Sls (Digital) 
B 2.1.1 



• BASES 

:Mm:J2m1=;:mu2: 

Reactor Core SLs (Digital) 
B 2.1.1 

1,w1: 

APPLICABILITY SL 2.1.1.1 and 2.1.1.2 only apply in MODES 1 and 2 because 
these are the only MODES in which the reactor is critical. 
Automatic protection functions are required to be OPERABLE 
during MODES 1 and 2 to ensure operation within the reactor 
core SLs. The steam generator safety valves or automatic 
protection actions serve to prevent RCS heatup to the reactor 
core SL conditions or to initiate a reactor trip function, 
which forces the unit into MODE 3. Set points for the reactor 
trip functions are specified in LCO 3.3.1. 

l'1flmJAll•l1~ 
In MODES 3, 4, 5, and 6, applicability i~_'i:iiii!@!~g'rr!,::-9Pit§i]'§.ij:]is 
not required, since the reactor is not generating significant 
THERMAL POWER. 

SAFETY LIMIT The following violation responses are applicable to the reactor 
VIOLATIONS core SLs. 

If SL 2.1.1.1 or SL 2.1.1.? t~ violated, the requirement to go 
to MODE 3 places the tHTi-t- mmi:irit in a MODE in which this SL is 
not applicable. 

B 2.0-5 



BASES 

REFERENCES 

Reactor Core Sls (Digital) 
B 2.1.1 

The allowed Completion Time of 1 hour recognizes the importance 
of bringing the unit to a MODE where this SL is not applicable 
and reduces the probability of fuel damage. 

If SL 2.1.1.1 or SL 2.1.1.2 is violated, the NRG Operations 
Center must be notified within 1 hour, in accordance with 
10 CFR 50.72 (Ref. 3). 

2.2.4 

If SL 2.1.1.1 or SL 2.1.1.2 is violated, the appropriate senior 
management of the nuclear plant and the utility shall be 
notified \lithin 24 hours. This 24 hour period provides time 
for the plant operators and staff to take the appropriate 
immediate action and assess the condition of the unit before 
reporting to the senior management. 

If SL 2.1.1.1 or SL 2.1.1.2 is violated, a Licensee Event 
Report shall be prepared and submitted \1ithin 30 days to the 
NRG in accordance with 10 CFR 50.73 (Ref. 4). A copy of the 
report shall also be provided to the senior management of the 
nuclear plant, and the utility Vice President Nuclear 
Operations. 

If SL 2.1.1.1 or SL 2.1.1.2 is violated, restart of the unit 
shall not commence until authorized by the NRG. This 
requirement ensures the NRG that all necessary reviews, 
analyses, and actions are completed before the unit begins its 
restart to normal operation. 

1. 10 CFR 50, Appendix A, GDC 10, 1988 

2. FSAR, Section ms::~ 

3. 10 CFR 50.72 

4. 10 CFR 50.73 

B 2.0-6 
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BASES 
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Reactor Core Sls (Digital) 
B 2.1.1 

:~:,Q,:_; : . .:iMlfH~:i::t~:i~!~·B:~:::~:~~:]::~:r:~,:]§jg:J~pJ!ij~ffi§n:~::t:~@:iMi:r£:~:]:.~:.@@.I 

GEOG STS RAt::f:SAOi[iS B 2.0-7 
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B 2.0 SAFETY LIMITS (SLs) 

B 2 .1. 2 Reactor Cool ant System (RCS) Pressure SL (Digital) Rn·:!:m~nM:. 099:1.:~n~ 
§M~~~§·m::]8::~~:1:)~~~~~:~·Rm:~~:~:~·r§ :~~1~~ 

BASES 

BACKGROUND The SL on RCS pressure protects the integrity of the RCS 
against ovcrpressurization. In the event of fuel cladding 
failure, fission products arc released into the reactor 
coolant. The RCS then serves as the primary barrier in 
preventing the release of fission products into the atmosphere. 
By establishing an upper limit on RCS pressure, continued RCS 
integrity is ensured. According to 10 GFR 50, Appendix A, 
GOG 14, "Reactor Coolant Pressure Boundary," and GOG 15, 
"Reactor Coolant System Design" (Ref. 1), the Reactor Coolant 
Pressure Boundary (RGPB) design conditions arc not to be 
exceeded during normal operation and Anticipated Ope~ational 
Occurrences (AOOs). Also, according to GOG 28 (Ref. 1), 
"Reactivity Limits," reactivity accidents, including rod 
ejection, do not result in damage to the RGPB greater than 
limited local yielding. 

The design pressure of the R§ ... :RG§j is 2500 psi a. During norm a 1 
operation and AOOs, the Rf-£ PGS pressure is kept from exceeding 
the design pressure by more than 10%, i.11 .... <l.C:.C:.Cll'.'cJAD.C:.~ ... WH:h ........ . 

I ;~ 
a1·r···itcs····"·"C"O"ifl"p"(fri"C"hfS""···a·0-e-·····hyd"r"O""sfafi cal ly tested at 125% of design 
pressure, according to the ASME Gode requirements prior to 
initial operation, when there is no fuel in the core. 
Following inception of unit operation, RCS components shall be 
pressure tested, in accordance with the requirements of ASME 
Code, Section XI (Ref. 3). 

Overpressuri zat ion of the Rt-£ BQ[S could result in a breach of 
the Reactor Cool ant Pressure B"Dlihdary. If this occurs in 
conjunction with a fuel cladding failure, fission products 
could enter the containment atmosphere, raising concerns 
relative to limits on radioactive releases specified in 
10 CFR 100, "Reactor Site Criteria" (Ref. 4). 

B 2.0-8 



• BASES 

~~~H~ABLE .... ~ .. ~f~~y·~:J:V§~:.rn~.~y~)~r a:~~jJ:,~:~XR!::~~~ ~~!~~~~e the H~:~ nH:~:i.:iam 
ANALYSES·>·=:···:=·:·· ... :::P:W¥$,¥l.MH%.iiM!t:::P:rg~$.:Qtg trip have settings established to ensur~ ..... . 
================== ............. =·===·=====·=·=·=·=·=·==·· "·"lhar··rhe"···i:trs:·:]iw~:jffessure SL wi 11 not be exceeded. The R-G£ ,Bi4:$ 

pressurizer iiUt@n~:r& safety valves are sized to prevent system ..... 
pressure from .... e.xce.eding the design by more than 10%, in 
accordance with Section III of the ASME Code for Nuclear Power 
Plant Components (Ref. 2). The transient that establishes the 
required relief capacity, and hence thg yalve size requirements 
and lift settings, is a complete loss Q:@:Jexternal load without 
a direct reactor trip. During the trarisient, no control 
actions are assumed except that the safety valves on the 
secondary plant are assumed to open when the steam pressure 
reaches the secondary plant safety valve settings, and nominal 
feedwater supply is maintained. The Reactor Protective System 
(RPS) trip setpoints (LCO 3.3.1, "Reactor Protective System 
(RPS) Instrumentation"), together with the settings of the 
MSSVs (LCO 3.7.1, "Main Steam Safety Valves (MSSVs)") and the 
pressurizer safety valves, provide pressure ·protection for 

iiir::~m:;m.~~~~::~i:PfiifM~ii1e 
ove.f'i)res.surization (Ref. 5). Saf~Jy analyses forboth .. the 
Pressure High Trip and the R-G£ Bif~ pressurizer pinlm~PY safety 
valves are performed, using conservative assumptfo'ris'r'elative 
to pressure control devices. 

More specifically, no credit is taken for operation of the 
foll ovJi ng: 

a. Pressurizer Power Operated Relief Valves (PORVs); 

b. Stearn Bypass Control System; 

c. Pressurizer Level Control System; or 

d. Pressurizer Pressure Control System. 

B 2.0-9 
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SAFETY LIMITS 

APP LI CAB IL ITV 

SAFETY LIMIT 
VIOLATIONS 

The maximum transi_ent pressure allowable in the Rf.£ :eo:&: 
pressure vessel under the ASME Code, Section III, is ... 110% of 
design PY'~?sure. The maximum transient pressure allowable in 
the Rf.£ :m~:$, piping, valves, and fittings under Y&A&, 
Section ltH.l (Ref. 6), is 120% of design pressure. The most 
limiting of these two allowances is the 110% of design 
pressure; therefore, the SL on maximum allowable RCS pressure 
is established at 2750 psia. 

SL 2.1.2 applies in MODES 1, 2, 3, 4, and 5 because this SL 
could be approached or exceeded in these MODES due to 
overpressurization events. The SL is not appli~~~J~ in MODE 6 
because the reactor vessel head closure bolts §ifiiilsfare not 
f u 11 y ti g n ten e d lt:~n:$.i1fo!n~B , ma k i n g it u n l i ke l y t haY:::::l:he R-&& we=s: 
can be pressuri ied"·:· .............. · ... · .. · 

The following SL violation responses are applicable to the Rf.£ 
!Rffi% pressure SLs. 

2. 2. 2 .1 

If the Rf.£ Pfi~S SL is violated when the reactor is in MODE 1 or 
2, the requYr:e:ment is to restore ~amp l i ance and be in MODE 3 
within 1 hour. 

With Rf.£ RQ$ pressure greater than the value specified in 
SL 2.1.2 fri .. MODE 1 or 2, the pressure !llll~t be reduced to below 
this value. A pressure greater tft.a-t-.. :t.:B:~i.1 the value specified 
in SL 2.1.2 exceeds 110% of the Rf.£ :RG:$··aesign pressure· and may 
cha 11 enge system integrity. . .............. . 

The allowed Completion Time of 1 hour provides the op~r.i:ltor 
time to complete the necessary actions to reduce Rf.£ BO$ 
pressure by terminating the cause of t.h.E; pressure incFease, 
removing mass or energy from the Rf.£ PY.:$., or a combination of 
these actions, and to establish MODE '.f''Conditions. 

2. 2. 2. 2 

If the Rf.£ :p:q:s: pressure SL is exceeded in MODE 3, 4, or 5, Rf.£ 
if,@$ pressur·e·must be restored to within the SL value within 
·5 ilii nutes. 

B 2.0-10 
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Exceeding the Rf.& ppi$. pressure SL in MODE 3, 4, or 5 is 
potentially more se\/'ere than exceeding this SL in MODE 1 or 2, 
since the reactor vessel temperature may be lower and the 
vessel material, consequently, less ductile. As such, pressure 
must be reduced to less than the SL within 5 minutes. This 
action does not require reducing MODES, since this would 
require reducing temperature, which would compound the problem 
by adding thermal gradient stresses to the existing pressure 
stress. 

2.2.3 

If the RCS pressure SL is violated, the NRG Operations Center 
must be notified within 1 hour, in accordance 'n'ith 10 CFR 50.72 
(Ref. 7). 

2.2.4 

If the RCS pressure SL is violated, the appropriate senior 
management of the nuclear plant and the utility shall be 
notified \1ithin 24 hours. This 24 hour period provides time 
for the plant operators and staff to take the appropriate 
immediate action and to assess the condition of the unit before 
reporting to the senior management. 

2.2.5 

If the RCS pressure SL is violated, a Licensee Event Report 
shall be prepared and submitted \1ithin 30 days to the NRG in 
accordance with 10 CFR 50.73 (Ref. 8). A copy of the report 
shall also be provided to the senior management of the nuclear 
plant, and the utility Vice President Nuclear Operations. 

2.2.6 

If the RCS pressure SL is violated, restart of the unit shall 
not commence until authorized by the NRG. This requirement 
ensures the NRG that all necessary reviews, analyses, and 
actions are completed before the unit begins its restart to 
normal operation. 

B 2.0-11 



BASES 

REFERENCES 1. 10 CFR 50, Appendix A, GDC 14, GDC 15, and GDC 28 

2. ASME, Boiler and Pressure Vessel Code, Section III, 
Article NB-7000 

3. ASME, Boiler and Pressure Vessel Code, Section XI, 
Article IWX-5000 

4. 10 CFR 100 

5. FSAR, Section 4M3! 
.::;: .. :·:·:·:·:·:· 

6. ASME, USAS 831.1, Standard Code for Pressure Piping, 1967 

7. 10 CFR 50;72 

8. 10 CFR 50.73 

B 2.0-12 
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ATTACHMENT 6 

CONSUMERS POWER COMPANY 
PALISADES PLANT 

DOCKET 50-255 

STS CONVERSION TECHNICAL SPECIFICATION CHANGE REQUEST 

2.0 SAFETY LIMITS <SLs) 

Comparison of Revised and Standard Technical Specifications 



• 
Palisades Revised Tech Spec Requirement List .. 

A listing of the proposed Palisades Revised Tech Specs (RTS) correlated to the CE Standard Tech Specs (STS). 

First Column; Proposed Palisades Revised Tech Spec (RTS) number 
Each RTS item is listed in the left-most column. 

If a STS item has been omitte~ from RTS, the word 'Omitted' is used. 

Second Column; CE Standard Tech Spec (STS) number 
The corresponding STS item is listed in the second column. 

If a RTS item does not appear in STS, it is noted as 'Added'. 

Third Column; Existing Palisades Tech Spec (TS) number 
The closest TS item is listed in the third column. 

If a RTS item does not appear in TS, it is noted as 'New'. 

Fourth Column; RTS Item Description 
An abbreviation of the RTS item appears in the third column. 

Each item is identified as: LCO, ACTION, SR, ADMIN, Exception, etc. 
In cases where a STS item was omitted from RTS, the description is of the STS item. 

Description Key: RTS requirement type: Column 4 syntax: 
Safety Limit SL: Safety limit; Applicable conditions 
Limiting Condition for Operation 
Condition 

LCD: LCO Description; Applicable conditions 
COND: Description of non-conforming condition 
ACTN: Required action; Completion time Action 

Surveillance Requirement 
Table 

Administrative Requirement 
Defined Term 

SR: Test description; Frequency 
TABL: Title 

ADMN: Administrative requirement 
DEF: Name of defined term 

Fifth Column; Comments and Explanations of Differences between RTS and STS. 
A brief explanation of differences between RTS and STS is provided in the fifth column. 

Other abbreviations used in the listing are: 

NA: 
CFT: 
CHNL: 

Not Applicable 
Channel Functional Test 
Channel 

(03/28/96) 



Palisades RTS Cross Reference to STS. ( 03/28/96). 

RTS Number STS Number TS Number RTS (STS) requirement Description Explanation of Differences 

Global differences between the proposed Palisades Technical Specifications and the Standard Technical Specifications for CE plants, Nureg 1432: 

The following changes are not discussed in the_ explanation of differences for each TS requirement. 

1) 

2) 

3) 

Bracketed values have been replaced with appropriate values for Palisades. Typically, the basis for these values is provided in the bases document. 

Each required action of the form "Perform SR X.X.X.X "has been altered by a parenthetical summary of the SR requirements. This change allows a reader 
to understand the required actions without constantly turning pages to locate the referenced SR. 

Terminology has been changed to reflect Palisades usage: 

"RWT" becomes "SIRWT" 

"CEA" becomes "Control Rod" or "Rod" 

"RCS" becomes "PCS" 

"SIAS" becomes "SIS" 

"AC Vital bus" becomes "Preferred AC bus" 

"PAM!" becomes "AMI" 

"ESFAS" becomes "ESF Instrumentation" 

"DG LOVS" becomes "DG UV Start" 

"Remote Shutdown System" becomes "Alternate Shutdown System" 

"Power Rate of Change-High" becomes "High Startup Rate" 

Safety Injection Refueling Water Tank 

Palisades uses cruciform control rods rather than the 
multifingered "Control Element Assemblies" of later CE plants. 

Palisades terminology is "Primary Coolant System" rather than 
"Reactor Coolant System" 

Palisades terminology is "Safety Injection Signal" rather than 
"Safety Injection Actuation Signal" 

Palisades terminology. 

Accident Monitoring Instrumentation, Palisades t~rminology 

There is no stand-alone ESFAS system cir cabinet at Palisades; 
ESF instruments actuate the ESF functions 

Palisades Terminology 

Palisades Terminology 

Palisades Terminology 



Palisades RTS Cross Reference to STS. 

RTS Number STS Number TS Number 

2.0 2.0 

2.1.l.1 2.1.l.1 2.1 

2.1.l.2 2.1.l.2 New 

2 .1. 2 2 .1. 2 2.2 

2.2.1 2.2.l 6.7 

2.2.2 2.2.2 6.7 

2.2.2.l 2.2.2.1 6.7 

2.2.2.2 2.2.2.2 6.7 

RTS (STS) requirement Description 

SAFETY LIMITS 

SL: DNBR ~ 1.17/1.154/1.141; MODES 1 & 2 

SL: Linear heat rate 5 21 kw/ft; MODES 1 & 2 

SL: PCS pressure 5 2750 psia; MODES 1-5 

ACTN: If SL 2.1.1.1 or SL 2.1.1.2 is violated; 

ACTN: If SL 2 .1. 2 is violated; 

ACTN: SL 2.1.2 violated in MODES 1 or 2; 

ACTN: SL 2.1.2 violated in MODES 3, 4, 5, or 6.Unchanged. 

6 

(03/28/96). 

Explanation of Differences 

The existing Safety Limits were retained. Palisades is 
currently licensed with three DNBR Safety Limits. These Safety 
Limits were approved by Amendment 168 on June 13, 1995. 

Unchanged. 

Unchanged. 

Unchanged. 

Unchanged. 

Unchanged. 



ENCLOSURE 1 

CONSUMERS POWER COMPANY 
PALISADES PLANT 

DOCKET 50-255 

TECHNICAL SPECIFICATION CHANGE REQUEST 

PART 3 - SECTION 3.0 



CONSUMERS POWER COMPANY 
Docket 50-255 

Request for Change to the Technical Specifications 
License DPR-20 

3.0 APPLICABILITY CHANGE REQUEST 

March 27, 1996 

It is requested that Section 3.0, Applicability, and Section 4.0, 
Surveillance Requirements, of the Technical Specifications conta~ned in the 
Facility Operating License DPR-20, Docket 50-255, issued to Consumers Power 
Company on February 21, 1991, for the Palisades Plant be changed as described 
below_: 

I. ARRANGEMENT AND CONTENT OF THIS PART OF THE CHANGE REQUEST: 

This part of the Technical Specification Change Request (TSCR) proposes 
changes to those Palisades Technical Specifications addressing Section 3.0, 
Applicability, and 4.0, Surveillance Requirements. These changes are 
intended to result in requirements which are appropriate for the Palisades 
plant, but closely emulate those of the Standard Technical Specifications,. 
Combustion Engineering Plants, NUREG 1432, Revision 1. 

This discussion and its supporting information frequently refer to three sets 
of Technical Specifications; the following abbreviations are used for clarity 
and brevity: 

TS 
RTS -
STS -

The existing Palisades Technical Specifications, 
The revised Palisades Technical Specifications, 
NUREG 1432, Revision 1. 

Six attachments are provided to assist the reviewer. The numbering and 
content of the attachments is consistent with other parts of the TSCR. 

1. Proposed RTS pages 
2. Bases for the RTS 
3. A line by line comparison of the TS and RTS 
4. STS pages marked to show the differences between RTS and STS 
5. STS Bases pages marked to show differences between RTS and STS Bases. 
6. A line by line comparison of RTS and STS. 

Attachment 3, the line by line comparison of TS and RTS, is presented in a 
tabular format. The first page contains an explanation of the syntax and 
abbreviations used. The table is arranged numerically by TS item number. 
Each requi~ement in Sections 1 through 4 of TS is listed individually. In 
some cases, where a single numbered TS requirement contains more than one 
requirement, each requirement is listed individually under the same number. 
Requirements which appear in RTS or STS, but not in TS, do not appear in the 
Attachment 3 listing; they are addressed in Attachment 6. 

Attachment 3 Provides the Following Information for Each TS Requirement: 

Identifying number of TS item, 
Identifying number of closest equivalent RTS item, 
Identification of TS item as LCO, Action, SR, etc., 
A short paraphrase of requirement, 
A description of each proposed change from TS to RTS. 
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Classification of Change as One of the Following Categories: 

ADMINISTRATIVE - A change which is .editorial in nature, which only involves 
movement of requirements within the TS without affecting their technical 
content, or clarifies existing TS requirements. 

RELOCATED - A change which only moves requirements, not meeting the 
10 CFR 50.36(c)(2)(ii) crit~ria, from the TS to the FSAR, to the Operating 
Requirements Manual, or to other documents controlled under 10 CFR 50.59. 

2 

MORE RESTRICTIVE - A change which only adds new requirements, or which 
revised an existing requirement resulting in additional operational 
restriction. 

LESS RESTRICTIVE - A change which deletes any existing requirement, or which 
revises any existing requirement resulting in less operational restriction. 

Attachment 6, the line by line comparison of RTS and STS, is also presented 
in a tabular format. The first page contains an explanation of the syntax 
and abbreviations used; the second page contains a list of Palisades 
terminology used in place of the generic STS terminology. The table is 
arranged numerically by RTS item number. Each requirement in Sections 1 
through 3 of RTS or STS is listed· individually. Requirements which appear in 
TS, but not in RTS or STS, do not appear in the Attachment 6 listing. 

Attachment 6 Provides the Following Information for Each RTS Requirement: 

Identifying number of RTS requirement, 
Identifying number of equivalent STS requirement, 
Identification of each requirement as LCO, Action, SR, etc., 
Short paraphrase of each requirement, 
A description of each difference between RTS and STS. 

II. TECHNICAL SPECIFICATION CHANGES PROPOSED: 

TS Section 3.0 addresses the applicability and general usage rules for 
Limiting Conditions for Operation; TS Section 4.0 addresses the applicability 
and general usage rules for Surveillance Requirements. These sections are 
combined in RTS and STS as Section 3.0. Each proposed change from TS to RTS 
is discussed in the attachments to this part of the TSCR. 

Each proposed change to a requirement in TS is described in Attachment 3. 

Those pro~ci~ed RTS requirements which have no counterpart in TS are described 
in Attachment 6. These new requirements are identified by the word ttNew'' in 
the third column of Attachment 6. 

The Major Changes From TS to RTS Proposed in This Part of the TSCR are: 

RTS and STS both include LCOs 3.0.6 and 3.0.7 which do not appear in TS. 
LCO 3.0.6 addresses actions to be taken when a required support system 
becomes inoperable; LCO 3.0.7 addresses Test Exception LCOs . 

There are no major differences between RTS and STS in this part of the TSCR. 
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III. NO SIGNIFICANT HAZARDS ANALYSIS: 

IV. 

Each change proposed is classified in Attachment 3 as either ADMINISTRATIVE, 
RELOCATED, MORE RESTRICTIVE, or LESS RESTRICTIVE. Each change proposed for 
Section 3.0 is classified as ADMINISTRATIVE or MORE RESTRICTIVE. 

ADMINISTRATIVE changes move requirements, either within the TS or to 
documents controlled under 10 CFR 50.59, or clarify existing TS requirements, 
without affecting their technical content. Since ADMINISTRATIVE changes do 
not alter the technical content of any requirements, they cannot involve.a 
significant increase in the probability or consequences of an accident 
previously evaluated, create the possibility of a new or different kind of 
accident from any previously evaluated, or involve a significant reduction in 
a margin of safety. 

MORE RESTRICTIVE changes o~ly add new requirements, or revise existing 
requirements to result in additional operational restrictions. Since the TS, 
with all MORE RESTRICTIVE changes incorporated, will still contain all of the 
requirements which existed prior to the changes, MORE RESTRICTIVE changes 
cannot involve a significant increase in the probability or consequences of 
an accident previou~ly evaluated, create the possibility of a new or 
different kind of accident from any previously evaluated, or involve a 
significant reduction in a m~rgin of safety. 

CONCLUSION 

The Palisades Plant Review Committee has reviewed this part of the STS 
conversion Technical Specifications Change Request and has determined that 
proposing this change does not involve .an unreviewed safety question. 
Further, the change involves no significant hazards consideration. This 
change has been reviewed by the Nucleat Performance As~essment Department . 
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ATTACHMENT 1 

CONSUMERS POWER COMPANY 
PALISADES PLANT 

DOCKET 50-255 

STS CONVERSION TECHNICAL SPECIFICATION CHANGE REQUEST 

3.0 APPLICABILITY SECTION 

Proposed Technical Specifications Pages 



• 
LCO Applicability 

3.0 

3. 0 LIMITING CONDITION FOR OPERATION (LCD) APPLICAB·ILITY 

LCO 3.0.l LCOs shall be met during the MODES or other specified conditions 
in the Applicability, except as provided in LCO 3.0.2 and 
LCO 3.0.7. 

LCO 3.0.2 Upon discovery of a failure to meet an LCO, the Required Actions 
of the associated Conditions shall be met, except as provided in 
LCO 3.0.5 and LCO 3.0.6. 

If the LCO is met or is no longer applicable prior to expiration 
of the specified Completion Time(s), completion of the Required 
Action(s) is not required, unless otherwise stated. 

LCO 3.0.3 When an LCO is not met and the associated ACTIONS are not met, an 
associated ACTION is not provided, or if directed by the 
associated ACTIONS, the plant shall be placed in a MODE or other 
specified. condition in which the LCO is not applicable. Action 
shall be initiated within 1 hour to place the plant, as 
applicable, in: 

PALISADES 

a. MODE 3 within 7 hours; 

b. MODE 4 within 31 hours; and 

c. MODE 5 within 37 hours. 

Exceptions to this Specification are stated in the individual 
Specifications. 

Where corrective measures are completed that permit operation in 
accordance with the LCO or ACTIONS, completion of the actions 
required by LCO 3.0.3 is not required. 

LCO 3.0.3 is only applicable in MODES 1, 2, 3, and 4. 

3.0-1 
Amendment No: 
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LCO Applicability 
3.0 

LCO 3.0.4 When an LCO is not met, entry into a MODE or other specified 
condition in the Applicability shall not be made except when the 
associated ACTIONS to be entered permit continued operation in the 
MODE or other specified condition in the Applicability for an 
unlimited period of time. This Specification shall not prevent 
changes in MODES or other specified conditions in the 
Applicability that are required to comply with ACTIONS or that are 
part of a shutdown of the plant. 

Exceptions to this Specification are stated in the individual 
Specifications. These exceptions allow entry into MODES or other 
specified conditions in the Applicability when the associated 
ACTIONS to be entered allow plant operation in the MODE or other 
specified condition in the Applicability only for a limited period 
of ti me. 

LCO 3.0.4 is only applicable for entry into a MODE or other 
specified condition in the Applicability in MODES 1, 2, 3, and 4. 

LCO 3.0.5 Equipment removed from service or declared inoperable to comply 
·with ACTIONS may be returned to service under administrative 
control solely to perform testing required to demonstrate its 
OPERABILITY or the OPERABILITY of other equipment. This is an 
exception to LCO 3.0.2 for the system returned to service under 
administrative control to perform the testing required to 
demonstrate OPERABILITY. 

LCO 3.0.6 When a supported system LCO is not met solely due to a support 
system LCO not being met, the Conditions and Required Actions 
associated with this supported system are not required to be 
entered. Only the support system LCO ACTIONS are required to be 
entered. This is an exception to LCO 3.0.2 for the supported 
system. In this event, additional evaluations and limitations may 
be required in accordance with Specification 5.5.13, "Safety 
Function Determination Program (SFDP)." If a loss of safety 
function is determined to exist by this program, the appropriate 
Conditions and Required Actions of the LCO in which the loss of 
safety function exists are required to be entered. 

PALISADES 

Wh~n a support system's Required Action directs a supported system 
to be declared inoperable or directs entry into Conditions and 
Required Actions for a supported system, the applicable Conditions 
and Required Actions shall be entered in accordance with 
LCO 3.0.2 . 

3.0-2 
Amendment No: 
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LCO Applicability 
3.0 

LCO 3.0.7 Special Test Exception (STE) LCOs allow specified Technical 
Specifications (TS) requirements to be changed to permit 
performance of special tests and operations. Unless otherwise 
specified, all other TS requirements remain unchanged. Compliance 
with STE LCOs is optional. When an STE LCO is desired to be met 
but is not met, the ACTIONS of the STE LCO shall be met. When an 
STE LCO is not desired to be met, entry into a MODE or other 
specified condition in the Applicability shall only be made in 
accordance with the other applicable Specifications . 

PALISADES 3;0-3 
Amendment No: 



• 
SR Applicability 

3.0 

3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY 

SR 3.0.l 

SR 3.0.2 

SRs shall be met during the MODES or other specified conditions in 
the Applicability for individual LCOs, unless otherwise stated in 
the SR. Failure to meet a Surveillance, whether such failure is 
experienced during the performance of the Surveillance or between 
performances of the Surveillance, shall be failure to meet the 
LCO. Failure to perform a Surveillance within the specified 
Frequency shall be failure to meet the LCO except as provided in 
SR 3.0.3. Surveillances do not have to be performed on inoperable 
equipment or variables outside specified limits. 

The specified Frequency for each SR is met if th~ Surveillance is 
performed within 1.25 times the interval specified in the 
Frequency, as measured from the previous performance or as 
measured from the time a specified condition of the Frequency is 
met. 

For Frequencies specified as "once," the above interval extension 
does not apply. 

If a Completion Time requires periodic performance on a "once per 
... " basis, the above Frequency extension applies to each 
performance after the initial performance. 

Exceptions to this Specification are stated in the individual 
Specifications. 

SR 3.0.3 If it is discovered that a Surveillance was not performed within 
its specified Frequency, then compliance with the requirement to 
declare the LCO not met may be delayed, from the time of 
discovery, up to 24 hours or up to the limit of the specified 
Frequency, whichever is less. This delay period is permitted to 
allow performance of the Surveillance. 

PALISADES 

If the Surveillance is not performed within the delay period, the 
LCO must immediately be declared not met, and the applicable 
Condition(s) must be entered. 

When the Surveillance is performed within the delay period and the 
Surveillance is not met, the LCO must immediately be declared not 
met, and the applicable Condition(s) must be entered. 

3.0-4 
Amendment No: 
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SR Applicability 
3.0 

SR 3.0.4 Entry into a MODE or other specified condition in the 
Applicability of an LCO shall not be made unless the LCO's 
Surveillances have been met within their specified Freq~ency. 
This provision shall not prevent entry into MODES or other 
specified conditions in the Applicability that are required to 
comply with ACTIONS or that are part of a shutdown of the plant. 

PALISADES 

LCO 3.0.4 is only applicable for entry into a MODE or other 
specified condition in the Applicability in MODES 1, 2, 3, and 4 . 

3.0-5 
Amendment No: 
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ATTACHMENT 2 

CONSUMERS POWER COMPANY 
PALISADES PLANT 

DOCKET 50-255 

STS CONVERSION TECHNICAL SPECIFICATION CHANGE REQUEST 

3.0 APPLICABILITY SECTION 

Bases for the Revised Technical Specifications 



LCO Applicability 
B 3.0 

B 3.0 LIMITING CONDITION FOR OPERATION {LCO) APPLICABILITY 

BASES 

LCOs 

LCO 3.0.l 

LCO 3.0.2 

._· .... ._-_. 

PALISADES 

LCO 3.0.l through LCO 3.0.7 establish the general 
requirements applicable to all Specifications and apply at 
all times unless otherwise stated. 

LCO 3.0.1 establishes the Applicability statement within 
each individual Specification as the requirement for when 
the LCO is required to be met (i.e., when the plant is in 
the MODES or other specified conditions of the Applicability 
statement of each Specification). 

LCO 3.0.2 establishes that upon discovery of a failure to 
meet an LCO, the associated ACTIONS shall be met. The 
Completion Time of each Required Action for an ACTIONS 
Condition is applicable from the point in time that an 
ACTIONS Condition is entered. The Required Actions 
establish those remedial measures that must be taken within 
specified Completion Times when the requirements of an LCO 
are not met. This Specification establishes that: 

a. Completion of the Required Actions within the 
specified Completion Times constitutes compliance with 
a Specification; and 

b. Completion of the Required Actions is not required 
when an LCO is met within the specified Completion 
Time, unless otherwise specified. 

There are two basic types of Required Actions. The first 
type of Required Action specifies a time limit in which the 
LCO must be met. This time limit is the Completiori Time to 
restore an inoperable system or component to OPERABLE status 
or to restore variables to within specified limits. If this 
type of Required Action is not completed within the 
specified Completion Time, a shutdown may be required to 
place the plant in a MODE or condition in which the 
Specification is not applicable. (Whether stated as a 
Required Action or not, correction of the entered Condition 
is an action that may always be considered upon entering 
ACTIONS.) The second type of Required Action specifies the 
remedial measures that permit continued operation of the 
plant that is not further restricted by the Completion Time. 
In this case, compliance with the Required Actions provides 
an acceptable level of safety for continued operation. 

B 3.0-1 
Amendment No: 



BASES 

LCO 
(continued) 

PALISADES 

LCO Appl~cability 
B 3.0 

Completing the Required Actions is not required when an LCO 
is met or is no longer applicable, unless otherwise stated 
in the individual Specifications. 

The nature of some Required Actions of some Conditions 
necessitates that, once the Condition is entered, the 
Required Actions must be completed even though the 
associated Conditions no longer exist. The individual LCO's 
ACTIONS specify the Required Actions where this is the case. 
An example of this is in LCO 3.4.3, "PCS Pressure and 
Temperature (P/T) Limits." 

The Completion Times of the Required Actions are also 
applicable when a system or component.is removed from 
service intentionally. The reasons for intentionally 
relying on the ACTIONS include, but are not limited to, 
performance of Surveillances, preventive maintenance, 
corrective maintenance, or investigation of operational 
problems. Entering ACTIONS for these reasons must be done 
in a manner that does not compromise safety. Intentional 
entry into ACTIONS should not be made for operational 
convenience. Alternatives that would not result in 
redundant equipment being inoperable should be used instead. 
Doing so limits the time both subsystems/trains of a safety 
function are inoperable and limits the time other conditions 
exist which result in LCO 3.0.3 being entered. Individual 
Specifications may specify a time limit for performing an SR 
when equipment is removed from service or bypassed for 
testing. In this case, the Completion Times of the Required 
Actions are applicable when this time limit expires, if the · 
equipment remains removed from service or bypassed. 

When a change in MODE or other specified condition is 
required to comply with Required Actions, the plant may 
enter a MODE or other specified condition in which another 
Specification becomes applicable. In this case, the 
Completion Times of the associated Required Actions would 
apply from the point in time that the new Specification 
becomes applicable and the ACTIONS Condition(s) are entered. 

B 3.0-2 
Amendment No: 



BASES 

LCO 3.0.3 

I 
'. 

PALISADES 

LCO Applicability 
B 3.0 

LCO 3.0.3 establishes the actions that must be implemented 
when an LCO is not met and: 

a. An associated Required Action and Completion Time is 
not met and no other Condition applies; or 

b. The condition of the plant is not specifically 
addressed by the associated ACTIONS. This means that 
no combination of Conditions stated in the ACTIONS can 
be made that exactly corresponds to the actual 
condition of the plant. Sometimes, possible 
combinations of Conditions are such that entering 
LCO 3.0.3 is warranted; in such cases, the ACTIONS 
specifically state a Condition corresponding to such 
combinations and also that LCO 3.0.3 be entered 
immediately. 

This Specification delineates the time limits for placing 
the plant in a safe MODE or other specified condition when 
operation cannot be maintained within the limits for safe 
operation as defined by the LCO and its ACTIONS. It is not 
intended to be used as an operational convenience that 
permits routine voluntary removal of redundant systems or 
components from service in lieu of other alternatives that 
would not result in redundant systems or components being 
inoperable. 

Upon entering LCO 3.0.3, 1 hour is allowed to prepare for 
an orderly shutdown before initiating a change in plant 
operation. This includes time to permit the operator to 
coordinate the reduction in electrical generation with the 
load dispatcher to ensure the stability and availability of 
the electrical grid. The time limits specified to reach 
lower MODES of operation permit the shutdown to proceed in 
a controlled and orderly manner that is well within the 
specified maximum cooldown rate and within the capabilities 
of the plant, assuming that only the minimum required 
equipment is OPERABLE. This reduces thermal stresses on 
components of the Primary Coolant System and the potential 
for a plant upset that could challenge safety systems under 
conditions to which this Specification applies. The use and 
interpretation of specified times to complete the actions of 
LCO 3.0.3 are consistent with the discussion of Section 1.3, 
"Completion Times." 

B 3.0-3 
Amendment No: 
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BASES 

LCO 
(continued) 

PALISADES 

LCO Applicability 
B 3.0 

A plant shutdown required in accordance with LCO 3.0.3 may 
be terminated and LCO 3.0.3 exited if any of the following 
occurs: 

a. The LCO is now met. 

b. A Condition exists for which the Required Actions have 
now been performed. 

c. ACTIONS exist that do not have expired Completion 
Times. These Completion Times are applicable from the 
point in time that the Condition is initially entered 
and not from the time LCO 3.0.3 is exited. 

The time limits of Specification 3.0.3 allow 37 hours for 
the plant to be in MODE 5 when a shutdown is required during 
MODE 1 operation. If the plant is in a lower MODE of 
operation when a shutdown is required, the time limit for 
reaching the next lower MODE applies. If a lower MODE is 
reached in less time than allowed, however, the total 
allowable time to reach MODE 5, or other applicable MODE, is 
not reduced. For example, if MODE 3 is reached in 2 hours, 
then the time allowed for reaching MODE 4 is the next 
11 hours, because the total time for reaching MODE 4 is not 
reduced from the allowable limit of 13 hours. Therefore, 
if remedial measures are completed that would permit a 
return to MODE 1, a penalty is not incurred by having to 
reach a lower MODE of operation in less than the. total time 
all owed. 

In MODES 1, 2, 3, and 4, LCO 3.0.3 provides actions for 
Conditions not covered in other Specifications. The 
requirements of LCO 3.0.3 do not apply in MODES 5 and 6 
because the plant is already in the most restrictive 
Condition required by LCO 3.0.3 . 

B 3.0-4 
Amendment No: 



BASES 

LCO 
(continued) 

LCO 3.0.4 

PALISADES 

LCO Applicability 
B 3.0 

The requirements of LCO 3.0.3 do not apply in other 
specified conditions of the Applicability (unless in MODE 1, 
2, 3, or 4) because the ACTIONS of individual Specifications 
sufficiently define the remedial measures to be taken. 
Exceptions to LCO 3.0.3 are provided in instances where 
requiring a plant shutdown, in accordance with LCO 3.0.3, 
would not provide appropriate remedial measures for the 
associated condition of the plant. An example of this is in 
LCO 3.7.16, "Fuel Storage Pool Water Level." LCO 3.7.16 has 
an Applicability of "During movement of irradiated fuel 
assemblies in the fuel storage pool." Therefore, this LCO 
can be applicable in any or all MODES. If the LCO and the 
Required Actions of LCO 3.7.16 are not met while in MODE 1, 
2, or 3, there is no safety benefit to be gained by placing 
the plant in a shutdown condition. The Required Action of 
LCO 3.7.16 of "Suspend movement of irradiated fuel 
assemblies in fuel storage pool" is the appropriate Required 
Action to complete in lieu of the actions of LCO 3.0.3. 
These exceptions are addressed in the individual 
Specifications. 

LCO 3.0.4 establishes limitations on changes in MODES or 
other specified conditions in the Applicability when an LCO 
is not met. It precludes placing the plant in a MODE or 
other specified condition stated in that Applicability 
(e.g., Applicability desired to be entered) when the 
following exist: 

a. 

b. 

Plant conditions are such. that the requirements of the 
LCO would not be met in the Applicability desired to 
be entered; and 

Continued noncompliance with the LCO requirements, if 
the Applicability were entered, would result in the 
plant being required to exit the Applicability desired 
to be entered to comply with the Required Actions. 

B 3.0-5 
Amendment No: 
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• 

BASES 

LCO 
(continued) 

PALISADES 

LCO Applicability 
B 3.0 

Compliance with Required Actions that permit continued 
operation of the plant for an unlimited period of time in a 
MODE or other specified condition provides an acceptable 
level of safety for cont~nued operation. This is without 
regard to the status of the plant before or after the MODE 
change. Therefore, in such cases, entry into a MODE or 
other specified condition in the Applicability may be made 
in accordance with the provisions of the Required Actions. 
The provisions of this Specification should not be 
interpreted as endorsing the failure to exercise the good 
practice of restoring systems or components to OPERABLE 
status before entering an associated MODE or other specified 
condition in the Applicability. 

The provisions of LCO 3.0.4 shall not prevent changes in 
MODES or other specified conditions in the Applicability 
that are required to comply with ACTIONS. In addition, the 
provisions of LCO 3.0.4 shall not prevent changes in MODES 
or other specified conditions in the Applicability that 
result from any plant shutdown. 

Exceptions to LCO 3.0.4 are stated in the individual 
Specifications. Exceptions may apply to all the ACTIONS or 
to a specific Required Action of a Specification . 

LCO 3.0.4 is only applicable when entering MODE 4 from 
MODE 5, MODE 3 from MODE 4 or 5, MODE 2 from MODE 3 or 4 or 
5, or MODE 1 from MODE 2. Furthermore, LCO 3.0.4 is 
applicable when entering any other specified condition in 
the Applicability only while operating in MODE 1, 2, 3, 
or 4. The requirements of LCO 3.0.4 do not apply in MODES 4 
and 5 or in other specified conditions of the Applicability 
(unless in MODE 1, 2, 3, or 4) because the ACTIONS of 
individual Specifications sufficiently define the remedial 
measures to be taken. [In some cases (e.g., .. ) these 
ACTIONS provide a Note that states "While this LCO is not 
met, entry into a MODE or other specified condition in the 
Applicability is not permitted, unless required to comply 
with ACTIONS." This Note is a requirement explicitly 
precluding entry into a MODE or other specified condition of 
the Applicability. 

B 3.0-6 
Amendment No: 
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BASES 

LCO 
(continued) 

LCO 3.0.5 

PALISADES 

LCO Applicability 
B 3.0 

Surveillances do not have to be performed on the associated· 
inoperable equipment (or on variables outside the specified 
limits), as permitted by SR 3.0.1. Therefore, changing 
MODES or other specified conditions while in an ACTIONS 
Condition, in compliance with LCO 3.0.4 or where an 
exception to LCO 3.0.4 is stated, is not a violation of 
SR 3.0.l or SR 3.0.4 for those Surveillances that do not 
have to be performed due to the associated inoperable 
equipment. However, SRs must be met to ensure OPERABILITY 
prior to declaring the associated equipment OPERABLE 
(or variable within limits) and restoring compliance with 
the affected LCO. 

LCO 3.0.5 establishes the allowance for restoring equipment 
to service under administrative controls when it has been 
removed from service or declared inoperable to comply with 
ACTIONS. The sole purpose of this Specification is to 
provide an exception to LCO 3.0.2 (e.g., to not comply with 
the applicable Required Action(s)) to allow the performance 
of SRs to demonstrate: 

a. The OPERABILITY of the equipment b~ing returned to 
service; or 

b. The OPERABILITY of other equipment. 

The admin~strative controls ensure the time the equipment is 
returned to service in conflict with the requirements of the 
ACTIONS is limited to the time absolutely necessary to 
perform the allowed SRs. This Specification does not 
provide time to perform any other preventive or corrective 
maintenance. 

An example of demonstrating the OPERABILITY of the equipment 
being returned to service is reopening a containment 
isolation valve that has been closed to comply with Required 
Actions and must be reopened to perform the SRs. 

B 3.0-7 
Amendment No: 



BASES 

LCO 
(continued) 

LCO 3.0.6 

PALISADES 

LCO Applicability 
B 3.0 

An example of demonstrating the OPERABILITY of other 
equipment is taking an inoperable channel or trip system out 
of the tripped condition to prevent the trip function from 
occurring during the performance of an SR on another channel 
in the other trip system. A similar example of 
demonstrating the OPERABILITY of other equipment is taking 
an inoperable channel or trip system out of the tripped 
condition to permit the logic to function and indicate the 
appropriate response during the performance of an SR on 
another channel in the same trip system. 

LCO 3.0.6 establishes an exception to LCO 3.0.2 for support 
systems that have an LCO specified in the Technical 
Specifications (TS). This exceptio~ is provided because 
LCO 3.0.2 would require that the Conditions and Required 
Actions of the associated inoperable supported system LCO be 
entered solely due to the inoperability of the support 
system. This exception is justified because the actions 
that are required to ensure the plant is maintained in a 
safe condition are specified in the support system LCO's 
Required Actions. These Required Actions may include 
entering the supported system's Conditions and Required 
Actions or may specify other Required Actions. 

When a support system is inoperable and there is an LCO 
speciffed for it in the TS, the supported system(s) are 
required to be declared inoperable if determined to be 
inoperable as a result of the support system inoperability. 
However, it is not necessary to enter into the supported 
systems' Conditions and Required Actions unless directed to 
do so by the support system's Required Actions. The 
potential confusion and inconsistency of requirements 
related to the entry into multiple support and supported 
systems' LCOs' Conditions and Required Actions are 
eliminated by providing all the actions that are necessary 
to ensure the plant is maintained in a safe condition in the 
support system's Required Actions. 

B 3.0-8 
Amendment No: 



BASES 

LCO 
(continued) 

LCO 3.0.7 

PALISADES 

LCO Applicability 
B 3;0 

However, there are instances where a support system's 
Required Action may either direct a supported system to be 
declared inoperable or direct entry into Conditions and 
Required Actions for the supported system. This may occur 
immediately or after some specified delay to perform some 
other Required Action. Regardless of whether it is 
immediate or after some delay, when a support system's 
Required Action directs a supported system to be declared 
inoperable or directs entry into Conditions and Required 
Actions for a supported system, the applicable Conditions 
and Required Actions shall be entered in accordance with 
LCO 3.0.2. 

Specification 5.5.13, 11 Safety Function Determination Program 
(SFDP)," ensures loss of safety function is detected and 
appropriate actions are taken. Upon entry into LCO 3.0.6, 
an evaluation shall be made to determine if loss. of safety 
function exists. Additionally, other limitations, remedial 
actions, or compensatory actions may be identified as a 
result of the support system inoperability and corresponding 
exception to entering supported system Conditions and 
Required Actions. The SFDP implements the requirements of 
LCO 3.0.6. 

Cross train checks to identify a loss of safety function for 
those support systems that support multiple and redundant 
safety systems are required. The cross train check verifies 
that the supported systems of the redundant OPERABLE support 
system are OPERABLE, thereby ensuring safety function is 
retained. If this evaluation determines that a loss of 
safety function exists, the appropriate Conditions and 
Required Actions of the LCO in which the loss of safety 
function exists are required to be entered. 

Special tests and operations are required at various times 
over the plant's life to demonstrate performance 
characteristics, to perform maintenance activities, and to 
perform special ·evaluations. Because TS normally preclude 
these tests and operations, Special Test Exceptions (STEs) 
allow specified requirements to be changed or suspended 
under controlled conditions. STEs are included in 
applicable sections of the Specifications. Unless otherwise 
specified, all other TS requirements remain unchanged and in 
effect as applicable. This will ensure that all appropriate 
requirements of the MODE or other specified condition not 
directly associated with or required to be changed or 
suspended to perform the special test or operation will 
remain in effect. 

B 3.0-9 
Amendment No: 



• 

BASES 

LCO 
(continued) 

PALISADES 

LCO Applicability 
B 3.0 

The Applicability of an STE LCO represents a condition not 
necessarily in compliance with the normal requirements of 
the TS. Compliance with STE LCOs is optional. 

A special test may be performed under either the provisions 
of the appropriate STE LCO or the other applicable TS 
requirements. If it is desired to perform the special test 
under the provisions of the STE LCO, the requirements of the 
STE LCO shall be followed. This includes the SRs specified 
in the STE LCO. 

Some of the STE LCOs require that one or more of the LCOs 
for normal operation be met (i.e., meeting the STE LCO 
requires meeting the specified normal LCOs). The 
Applicability, ACTIONS, and SRs of the specified normal 
LCOs, however, are not required to be met in order to meet 
the STE LCO when it is in effect. This means that, upon 
failure to meet a specified normal LCO, the associated 
ACTIONS of the STE LCO apply, in lieu of the ACTIONS of the 
normal LCO. Exceptions to the above do exist. There are 
instances when the Applicability of the specified normal LCO 
must be met, where its ACTIONS must be taken, where certain 
of its Surveillances must be performed, or where all of 
these requirements must be met concurrently with the 
requirements of the STE LCO. 

Unless the SRs of the specified normal LCOs are suspended or 
changed by the special test, those SRs that are necessary to 
meet the specified normal LCOs must be met prior to 
performing the special test. During the conduct of the 
special test, those Surveillances need not be performed 
unless specified by the ACTIONS or SRs of the STE LCO. 

ACTIONS for STE LCOs provide appropriate remedial measures 
upon failure to meet the STE LCO. Upon failure to meet 
these ACTIONS, suspend the performance of the special test 
and enter the ACTIONS for all LCOs that are then not met. 
Entry into LCO 3.0.3 may possibly be required, but this 
determination should not be made by considering only the 
failure to meet the ACTIONS of the STE LCO . 

B 3.0-10 
Amendment No: 



SR Applicability 
B 3.0 

B 3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY 

BASES 

SRs 

SR 3.0.l 

PALISADES 

SR 3.0.1 through SR 3.0.4 establish the general requirements 
applicable to all Specifications and apply at all times, 
unless otherwise stated. 

SR 3.0.1 establishes the requirement that SRs must be met 
during the MODES or other specified conditions in the 
Applicability for which the requirements of the LCO apply, 
unless otherwise specified in the individual SRs. This 
Specification is to ensure that Surveillances are performed 
to verify the OPERABILITY of systems and components, and 
that variables/are within specified limits. Failure to meet 
a Surveillance within the specified Frequency, in accordance 
with SR 3.0.2, constitutes a failure to meet an LCO. 

Systems and components are assumed to be OPERABLE when the 
associated SRs have been met. Nothing in this 
Specification, however, is to be construed as implying that 
systems or components are OPERABLE when: 

a. The systems or components are known to be inoperable, 
although still meeting the SRs; or 

b. The requirements of the Surveillance(s) are known to 
be not met between required Surveillance performances. 

Surveillances do not have to,be performed when the plant is 
in a MODE or other specified condition for which the 
requirements of the associated LCO are not applicable, 
unless otherwise specified. The SRs associated with a 
Special Test Exception (STE) are only applicable when the 
STE is used as an allowable exception to the requirements of 
a Specification. 

Surveillances, including Surveillances invoked by Required 
Actions, do not have to be performed on inoperable equipment 
because the ACTIONS define the remedial measures that apply. 
Surveillances have to be met and performed in accordance 
with SR 3.0.2, prior to returning equipment to OPERABLE 
status. ~ 

B 3.0-11 
Amendment No: 
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BASES 

SR 3.0.l 
(continued) 

SR 3.0.2 

PALISADES 

SR Applicability 
B 3.0 

Upon completion of maintenance, appropriate post maintenance 
testing is required to declare equipment OPERABLE. This 
includes ensuring applicable Surveillances are not failed 
and their most recent performance is in accordance with 
SR 3.0.2. Post maintenance testing may not be possible in 
the current MODE or other specified conditions in the 
Applicability due to the necessary plant parameters not 
having been established. In these situations, the equipment 
may be considered OPERABLE provided testing has been 
satisfactorily completed to the extent possible and the 
equipment is not otherwise believed to be incapable of 
performing its function. This will allow operation to 
proceed to a MODE or other specified condition where other 
necessary post maintenance tests can be completed. 

Some examples of this process are: 

a. 

b. 

Auxiliary Feed Water (AFW) pump turbine maintenance 
during refueling that requires testing at steam 
pressures> 800 psi. However, if other appropriate 
testing is satisfactorily completed, the AFW System 
can be considered OPERABLE. This allows startup and 
other necessary testing to proceed until the plant 
reaches the steam pressure required to perform the 
testing . 

High Pressure Safety Injection (HPSI) maintenance 
during shutdown that requires system functional tests 
at a specified pressure. Provided other appropriate 
testing is satisfactorily completed, startup can 
proceed with HPSI considered OPERABLE. This allows 
operation to reach the specified pressure to complete 
the necessary post maintenance testing. 

SR 3.0.2 establishes the requirements for meeting the 
specified Frequency for Surveillances and any Required 
Action with a Completion Time that requires the periodic 
performance of the Required Action on a "once per ... " 
interval. 

SR 3.0.2 permits a 25% extension of the interval specified 
in the Frequency. This extension facilitates Surveillance 
scheduling and considers plant operating conditions that may 
not be suitable for conducting the Surveillance (e.g., 
transient conditions or other ongoing Surveillance or 
maintenance activities) . 

B 3.0-12 
Amendment No: 
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BASES 

SR 3.0.2 
(continued) 

SR 3.0.3 

PALISADES 

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

SR Applicability 
B 3.0 

The 25% extension does not significantly degrade the 
reliability that results from performing the Surveillance at 
its specified Frequency, This is based on the recognition 
that the most probable result of any particular Surveillance 
being performed i~ the verification of conformance with the 
SRs. The exceptions to SR 3.0.2 are those Surveillances for 
which the 25% extension of the interval specified in the 
Frequency does not apply. These exceptions are stated in 
the individual Specifications. An example of where SR 3.0.2 

·does not apply is a Surveillance with a Frequency of "in 
accordance with 10 CFR 50, Appendix J, as modified by 
approved exemptions." The requirements of regulations take 
precedence over the TS. The TS cannot in and of themselves 
extend a test interval specified in the regulations. 
Therefore, there is a Note in the Frequency stating, 
"SR 3.0.2 is not applicable." 

As stated in SR 3.0.2, the 25% extension also does .not apply 
to the initial portion of a periodic Completion Time that 
requires performance on a "once per ... " basis. The 25% 
extension applies to each performahce after the initial 
performance. The initial performance of the Required 
Action, whether it is a particular Surveillance or some 
other remedial action, is considered a single action with a 
single Completion Time. One reason for not allowing the 25% 
extension to this Completion Time is that such an action 
usually verifies that no loss of function has occurred by 
checking the status of redundant or diverse components or 
accomplishes the function of the inoperable equipment in an 
alternative manner. 

The provisions of SR 3.0.2 are not intended to be used 
repeatedly merely as an operational convenience to extend 
Surveillance intervals (other than those consistent with 
refueling intervals) or periodic Completion Time intervals 
beyond those specified. 

SR 3.0.3 establishes the flexibility to defer declaring 
affected equipment inoperable or an affected variable 
outside the specified limits when a Surveillance has not 
been completed within the specified Frequency. A delay 
period of up to 24 hours or up to the limit of the specified 
Frequency, whichever is less, applies from the point in time 
that it is discovered that the Surveillance has not been 
performed in accordance with SR 3.0.2, and not at the time 
that the specified Frequency was not met . 

B 3.0-13 
Amendment No: 
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BASES 

SR 3.0.3 
(continued) 

PALISADES 

SR Applicability 
B 3.0 

This delay period provides an adequate time to complete 
Surveillances that have been missed. This delay period 
permits the completion of a Surveillance before complying 
with Required Actions or other remedial measures that might 
preclude completion of the Surveillance. 

The basis for this delay period includes consideration of 
plant conditions, adequate planning, availability of 
personnel, the time required to perform the Surveillance, 
the safety significance of the delay in completing the 
required Surveillance, and the recognition that the most 
probable result of any particular Surveillance being 
performed is the verification of conformance with the 
requirements. 

When a Surveillance with a Frequency based not on time 
intervals, but upon specified plant conditions or 
operational situations, is discovered not to have been 
performed when specified,· SR 3.0.3 allows the full delay 
period of 24 hours to perform the Surveillance. 

SR 3.0.3 also provides a time limit for completion of 
Surveillances that become applicable as a consequence of 
MODE changes imposed by Required Actions. 

Failure to comply with specified Frequencies for SRs is 
expected to be an infrequent occurrence. Use of the delay 
period established by SR 3.0.3 is a flexibility which is not 
intended to be used as an operational convenience to extend 
Surveillance intervals. 

If a Surveillance is not completed within the allowed delay 
period, then the equipment is considered inoperable or the 
variable is considered outside the specified limits and the 
Completion Times of the Required Actions for the applicable 
LCO Conditions begin immediately upon expiration of the 
delay period. If .a Surveillance is failed within the delay 
period, then the equipment is inoperable, or the variable is 
outside the specified limits and the Completion Times of the 
Required Actions for the applicable LCO Conditions begin 
immediately upon the failure of the Surveillance. 

Completion of the Surveillance within the delay period 
allowed by this Specification, or within the Completion Time 
of the ACTIONS, restores compliance with SR 3.0.1 . 

B 3.0-14 
Amendment No: 



BASES 

• SR 3.0.4 

• PALISADES 

SR Applicability 
B 3.0 

SR 3.0.4 establishes the requirement that all applicable SRs 
must be met before entry into a MODE or other specified 
Condition in the Applicability. 

This Specification ensures that system and component 
OPERABILITY requirements and variable limit~ are met before 
entry into MODES or other specified conditions in the 
Applicability for which these systems and components ensure 
safe operation of the plant. 

The provisions of this Specification should not be 
interpreted as endorsing the failure to exercise the good 
practice of restoring systems or components to OPERABLE 
status before entering an associated MODE or ·other specified 
condition in the Applicability. 

However, in certain circumstances, failing to meet an SR 
will not result in SR 3.0.4 restricting a MODE change or 
other specified condition change. When a system, subsystem, 
division, component, device, or variable is inoperable or 
outside its specified limits, the associated SR(s) are not 
required to be performed, per SR 3.0.l, which states that 
surveillances do not have to be performed on inoperable 
equipment. When equipment is inoperable, SR 3.0.4 does not 
apply to the associated SR(s) since the requirement for the 
SR(s) to be performed is removed., Therefore, failing to 
perform the Surveillance(s) within the specified Frequency 
does not result in an SR 3.0.4 restriction to changing MODES 
or other specified conditions of the Applicability. 
However, since the LCO is not met in this instance, 
LCO 3.0.4 will govern any restrictions that may (or may not) 
apply to MODE or other specified condition chang~s. 

The provisions of SR 3.0.4 shall not prevent changes in 
MODES or other specified condition~ in the Applicability 
that are required to comply with ACTIONS. In addition, the 
provisions of LCO 3.0.4 shall not prevent changes in MODES 
or other specified conditions in the Applicability that 
result from any plant shutdown . 

B 3.0-15 
Amendment No: 
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SR 3.0.4 
(continued) 

PALISADES 

SR Applicability 
B 3.0 

The precise requirements for performance of SRs are 
specified such that exceptions to SR 3.0.4 are not 
necessary. The specific time frames and conditions 
necessary for meeting the SRs are specified in the 
Frequency, in the Surveillance, or both. This allows 
performance of Surveillances when the prerequisite 
condition(s) specified in a Surveillance procedure require 
entry into the MODE or other specified condition in the 
Applicability of the associated LCO prior to the performance 
or completion of a Surveillance. A Surveillance that could 
not be performed until after entering the LCO Applicability, 
would have its Frequency specified such that it is not "due" 
until the specific conditions needed are met. Alternately, 
the Surveillance may be stated in the form of a Note as not 
required (to be met or performed) until a particular event, 
condition, or time has been reached. Further discussion of 
the specific formats of SRs' annotation is found in 
Section 1.4, Frequency. 

SR 3.0.4 is only applicable when entering MODE 3 from 
MODE 4, Mode 2 from MODE 3 or 4, or MODE 1 from MODE 2. 
Furthermore, SR 3.0.4 is applicable when entering any other 
specified condition in the Applicability only while 
operating in MODE 1, 2, or 3. The requirements of SR 3.0.4 
do not apply in MODES 4 and 5, or in other specified 
conditions of the Applicability (unless in MODE 1, 2, or 3) 
because the ACTIONS of individual Specifications 
sufficiently define the remedial measures to be taken . 

B 3.0-16 
Amendment No: 
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CONSUMERS POWER COMPANY 
PALISADES PLANT 

DOCKET 50-255 

STS CONVERSION TECHNICAL SPECIFICATION CHANGE REQUEST 

3.0 APPLICABILITY SECTION 

Comparison of Existing and Revised Technical Specifications 



• • • 
Palisades Tech Spec Requirement List. Corrected through Amendment 170 

A list of the existing Palisades Tech Specs (TS) correlated to Palisades Revised Technical Specifications (RTS). 

First Column; Existing Palisades Tech Spec (TS) number 

Each numbered TS item is listed in the left-most column. Items which contain more than one requirement are listed once for each requirement. 

Second Column; Palisades Revised Tech Spe·c.(RTS) number 

The nearest corresponding numbered RTS i~em is listed in the second column. If the item does not appear in RTS, it is noted as 'Deleted' or 'Relocated.' 

Deleted is used where an item has been eliminated as a tech spec, ie deleting, iaw·GL 84-15, the requirement to test a D.G. when an ECCS pump in the opposite 
train becomes inoperable. 

Re located is used where an i tern has been moved to a contra 11 ed program or document because it does not meet the "Criteria" of 10 CFR 50. 36 ( 2) ( c) ( i i) . 

Where an item is relocated or deleted, the number of the associated RTS section has been added to allow sorting the list by section number. Relocated items, 
such as heavy load restrictions, which are not associated with any particular RTS section are arbitrarily assigned the number 5.0. 

Third Column; TS· Item Description 

An abbreviation of the TS requirement appears in the third column. Each item is identified as: LCO, ACTION, SR, Admin, Exception, etc. Some items are implied, rather than 
explicit, ie a LCD is implied when an ACTION exists without a stated LCD. 

Description Key; TS requirement type: 

Safety Limit 
Surveillance Requirement 
Limiting Safety Setting 
Limiting Condition for Operation 
Action 

Administrative Requirement 
Permitted Instrument Bypass 
Defined Term 
Exception to other Requirement 
Descriptive material 
Table· 

Forth Column; Classification of Changes: 

Column 3 syntax: 

SL: 
SR: 
LSS: 
LCD: 
ACTN: 

ADMN: 
Byps: 
DEF: 
XCPT: 
DESC: 
TBL: 

Safety limit; Applicable conditions 
Equipment to be tested; Test description; Frequency 
RPS Trip Channel & required setting 
Equipment to be operable; Applicable conditions 
Condition requiring action; Required action; Completion time 

Administrative requirement 
Bypassable component; conditions when bypass permitted 
Name of defined item 
Excepted spec or condition; Applicable conditions 
Subject matter 
Table 

Each change is identified as ADMINISTRATIVE, RELOCATED, MORE RESTRICTIVE, or LESS RESTRICTIVE. 

Fifth Column; Discussion of Changes: 

Each change is discussed briefly. 



Comparison of existing Palisades Tech Specs and Proposed Palisades Tech Specs. 

TS Number RTS Number TS requirement description 

3.0 3.0 (LCOs) Limiting Conditions for Operation 

3.0.l 3.0.l(LCO) LCD: Compliance with LCOs required 

3.0.l 3.0.2(LCD) LCD: Follow Action when not meeting LCD 

3. 0. 2 3.0.2(LCD) LCD: Exit Action when LCO restored 

3.0.3 3.0.3(LCO) ACTN: Required when beyond LCD & Actions 

3.0.3 3.0.3(LCO) ACTN: Initiate action to SD in l hr 

3.0.3.1 3.0.3.a(LCO) ACTN: Be in Hot Standby (<2%) in next 6 ( 7 total ) hrs 

3.0.3.2 3.0.3.b(LCO) ACTN: Be in HSD (subcrit ica l) in next 6 (13 tota 1) hrs 

3.0.3.3 3.0.3.c(LCO) ACTN: Be in CSD (<210"F) in next 24 (37 total) hrs 

3.0.4 3.0.4(LCD) LCD: Limits mode entry unless LCOs met 

2 

(03/28/96) 

Classification and Description of Changes 

ADM! NI STRATI VE: 

ADM! NI STRATI VE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

MORE RESTRICTIVE: 

MORE RESTRICTIVE: 

MORE RESTRICTIVE: 

ADM! NI STRATI VE: 

Changed wording to agree with STS. Very similar; used STS 
wording. 

Changed wording to agree with STS. Very similar; used STS 
wording. 

Changed wording to agree with STS. Very similar; used STS 
wording. 

Changed wording to agree with STS. Very similar; used STS 
wording; Note, however, that the changed definitions for 
operating conditions affects the actual requirements. 
Below the requirements of TS 3.0.3 and RTS 3.0.3 are 
compared step by step below. The requirements are 
essentially unchanged. Actions TS-3.0.3.2 and RTS-3.0.3.b 
are not alike due to the difference in the definitions 
involved. The total time to MODE 5 (formerly Cold 
Shutdown) is unchanged. 

Requirement unchanged. 

Changed to: Be in MODE 3 (Subcritical) in 7 hrs (total). 

Changed to: Be in MODE 4 (<300"F) in 31 hrs (total). 

Changed to: Be in MODE 5 (<200"F) in 37 hrs (total). 

Very similar; used STS wording. 



• 
Comparison of existing Palisades Tech Specs and Proposed Palisades Tech Specs. (03/28/96) 

TS Number RTS Number TS 

4.0 3.0 - (SRs) 

4.0.l 3.0.l(SR) SR: 

4. 0. 2 3.0.2(SR) SR: 

4.0.2 3.0.2(SR) SR: 

4.0.3 3.0.3(SR) SR: 

4.0.4 3.0.4(SR) SR: 

4.0.5 5:5.7 SR: 

requirement description 

Surveillance Requirements 

Sur.v applicability same as LCO 

Surv req frequency 

Max freq extension, l.25x 

Failing SR implies noncompliance w/LCO 

SRs must be current to enter condition 

Surv Req for ASME testing 

in LCO 

3 

Classification and Description of Changes 

ADM! NI STRATI VE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

Very similar; used STS words. 

Very similar; used STS words. 

Very similar; used STS words. 

Very similar; used STS words. 

Very similar; used STS words. 

Moved to program 5.5.7 iaw STS. 

------------------------------------------------
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CONSUMERS POWER COMPANY 
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DOCKET 50-255 

STS CONVERSION TECHNICAL SPECIFICATION CHANGE REQUEST 

3.0 APPLICABILITY SECTION 

STS Pages Marked to Show the Differences Between RTS and STS 



LCO Applicability 
3.0 

3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY 

LCO 3.0.l 

LCO 3.0.2 

LCO 3.0.3 

LCOs shall be met during the MODES or other specified 
conditions in the Applicability, except as provided in 
LCO 3.0.2 and LCO 3.0.7. 

Upon discovery of a failure to meet an LCO, the Required 
Actions of the associated Conditions shall be met, except as 
provided in LCO 3.0.5 and LCO 3.0.6. 

If the LCO is met or is no longer applicable prior to 
expiration of the specified Completion Time(s), completion 
of the Required Action(s) is not required, unless otherwise 
stated. 

When an LCO is not met and the associated ACTIONS are not 
met, an associated ACTION is not PT.O.Yi ded, or if directed by 
the associated ACTIONS, the~ P:rn~n!i shall be placed in a 
MODE or other specified condition .. i~-~hich the LCO is not 
applicable. Action shall be initiated within 1 hour to 
place the~ p~~·r.®., as applicable, in: 

a. MODE 3 within 7 hours; 

b. fMODE 4 within H§.~ hours+; and 

c. MODE 5 within 37 hours. 

Exceptions to this Specification are stated in the 
individual Specifications. 

Where corrective measures are completed that permit 
operation in accordance with the LCO or ACTIONS, completion 
of the actions required by LCO 3.0.3 is not required. 

LCO 3.0.3 is only applicable in MODES 1, 2, 3, and 4. 

3.0-1 



• 
LCO Applicability 

3.0 

3.0 LCO APPLICABILITY 

LCO 3.0.4 

LC0·3.0.5 

When an LCO is not met, entry into a MODE or other specified 
condition in the Applicability shall not be made except when 
the associated ACTIONS to be entered permit continued 
operation in the MODE or other specified condition in the 
Applicability for an unlimited period of time. This 
Specification shall not prevent changes in MODES or other 
specified conditions in the Applicability that are required 
to co~ply with ACTIONS or that are part of a shutdown of the 
ttttt-t a1in&· 
Exceptions to this Specification are stated in the 
individual Specifications. These exceptions allow entry 
into MODES or other specified conditions in the 
Appl icabil i~Y\'/hen the associated ACTIONS to be entered 
a 11 ow ttttt-t j@:~@ti operation in the MODE or other specified 
condition iii" .. fhe Applicability only for a limited period of 
time. 

.. 

· LCO 3.0.4 is only applicable for entry into a MODE or other 
specified condition in the Applicability in MODES 1, 2, 3, 
and 4. 

Reviewers's Note: LCO 3.0.4 has been revised so that changes 
tn MODES or other specified conditions in the Applicability 
that are part of a shutdown of the unit shall not be 
prevented. In addition, LCO 3.0.4 has been revised so that 
it is only applicable for entry into a MODE or other 
specified condition in the Applicability in MODES 1, 2, and 
3. The MODE change restrictions in LCO 3.0.4 Here 
previously applicable in all MODES. Before this version of 
LCO 3.0.4 can be implemented on a plant specific basis, the 
licensee must revi CH the existing technical specifi cati ans 
to determine Hhere specific restrictions on MODE changes or 
Required Actions should be included in individual LCOs to 
justify this change; such an evaluation should be summarized 
in a matrix of all existing LCOs to facilitate NRG staff 
revieH of a conversion to the STS. 

Equipment removed from service or declared inoperable to 
comply with ACTIONS may be returned to service under 
administrative control solely to perform testing required to 
demonstrate its OPERABILITY or the OPERABILITY of other 
equipment. This is an exception to LCO 3.0.2 for the system 
returned to service under administrative control to perform 
the testing required to demonstrate OPERABILITY. 

3.0-2 



LCO Applicability 
3.0 

3.0 LCO APPLICABILITY 

LCO 3.0.6 

LCO 3.0:7 

GEOG STS P.t\llilSAtiES 
::::::::::::::::;:;:;:;:::::::::::::::::::;:;:;:;:·:·:·: 

When a supported system LCO is not met solely due to a 
support system LCO not being met, the Conditions and 
Required Actions associated with this supported system are 
not required to be entered. Only the support system lCO 
ACTIONS are required to be entered. This is an exception to 
LCO 3.0.2 for the supported system. In this event, 
additional evaluations and limitations may be required in 
accordance with Specification 5.5.+-&~~' "Safety Function 
Determination Program (SFDP)." If a·loss of safety function 
is determined to exist by this program, the appropriate 
Conditions and Required Actions of the LCO in which the loss 
of safety function exists are required to be entered. 

When a support system's Required Action directs a supported 
system to be declared inoperable or directs entry into 
Conditions and Required Actions for a supported system, the 
applicable Conditions and Required Actions shall be entered 
in accordance with LCO 3.0.2. 

Special t]est e~xcept ion (STE) LCOs [in each appl i cable LCO 
section] ~llow ipecified Technical Specifications (TS) 
requirements to be changed to permit performance of special 
tests and operations. Unless otherwise specified, all other 
TS requirements remain unchanged. Compliance with STE LCOs 
is optional. When an STE LCO is desired to be met but is 
not met, the ACTIONS of the STE LCO shall be met. When an 
STE LCO is not desired to be met, entry into a MODE or other 
specified condition in the Applicability shall only be made 
in accordance with the other applicable Specifications. 

3.0-3 
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SR Appl i ca bi l ity 
3.0 

3.0 SURVEILLANCE REQUIREMENT {SR) APPLICABILITY 

SR 3.0.l 

SR 3.0.2 

SR 3.0.3 

GEOG STS PAlliTSAfiES ·:·:-:·:·:·:·:·.···:·:····-·.·.·.·.·.·,·.·.·.·.·.·.·.·.· 

SRs shall be met during the MODES or other specified 
conditions in the Applicability for individual LCOs, unless 
otherwise stated in the SR. Failure to meet a Surveillance, 
whether such failure is experienced during the performance 
of the Surveillance or between performances of the 
Surveillance, shall be failure to meet the LCO. Failure to 
perform a Surveillance within the specified Frequency shall 
be failure to meet the LCO except as provided in SR 3.0.3. 
Surveillances do not have to be performed on inoperable 
equipment or variables outside specified limits. 

The specified Frequency for each SR is met if the 
Surveillance is performed within 1.25 times the interval 
specified in the Frequency, as measured from the previous 
performance or as measured from the time a specified 
conditi~n of the Frequency is met. 

For Frequencies specified as "once," the above interval 
extension does not apply. 

If a Completion Time requires periodic performance on a 
"once per . . . " basis, the above Frequency extension 
applies to each performance after the initial performance. 

Exceptions to this Specification are stated in the 
individual Specifications. 

If it is discovered that a Surveillance was not performed 
within its specified Frequency, then compliance with the 
requirement to declare the LCO not met may be delayed, from 
the time of discovery, up to 24 hours or up to the limit of 
the specified Frequency, whichever is. less. This delay 
period is permitted to allow performance of the 
Surveillance. 

If the Surveillance is not performed within the delay 
period, the LCO mus~ immediately be declared not met, and 
the applicable Condition(s) must be entered. 

When the Surveillance is performed within the delay period 
and the Surveillance is not met, the LCO must .immediately be 
declared not met, and the applicable Condition(s) must be 
entered . 

3.0-4 
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SR Applicability 
3.0 

3.0 SR APPLICABILITY 

SR 3.0.4 Entry into a MODE or other specified condition in the 
Applicability of an LCO shall not be made unless the LCO's 
Surveillances have been met within their specified 
Frequency. This provision shall not prevent entry into 
MODES or other specified conditions in the Applicability 
that are required to compJywith ACTIONS or that are part of 
a shutdown of the. tttH-t g]~Qfi· 

LCO 3.0.4 is only applicable for entry into a MODE or other 
specified condition in the Applicability in MODES 1, 2, 3, 
and 4. 

Reviewer's Note: SR 3.0.4 has been revised so that changes 
in MODES or other specified conditions in the Applicability 
that are part of a shutdmm of the unit shall not be 
prevented. In addition, SR 3.0.4 has been revised so that 
it is only applicable for entry into a MODE or other 
specified condition in the Applicability in MODES 1, 2, and 
3. The MODE change restrictions in SR 3.0.4 were previously 
applicable in all MODES. Before this version of SR 3.0.4 · 
can be implemented on a plant specific basis, the licensee 
must review the existing technical specifications to 
determine where specific restrictions on MODE changes or 
Required Actions should be included in individual LGOs to 
justify this change; such an evaluation should be summarized 
in a matrix of all existing LGOs to facilitate NRG staff 
review of a conversion to the STS . 

3.0-5 
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• 
LCO Applicability 

B 3.0 

B 3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY 

BASES 

LCOs 

LCO 3.0.l 

LCO 3.0.2 

GEOG STS PAL@SAflES :-:-:-:-:··;.·.·.•.·.·.·.·.·.·,·.·.··.·.·.·.·,·.· .. · 

LCO 3.0.l through LCO 3.0.7 establish the general 
requirements applicable to all Specifications and apply at 
all times unless otherwise stated. 

LCO 3.0.1 establishes the Applicability statement within 
each individual Specification as the requirement for ~h~n 
the LCO is required to be met (i.e., when the tttri-t pJ?H.t is 
in the MODES or other specified conditions of the ··············· 
Applicability statement of each Specification). 

LCO 3.0.2 establishes that upon discovery of a failure to 
meet an LCO, the associated ACTIONS shall be met. The 
Completion Time of each Required Action for an ACTIONS 
Condition is applicable from the point in time that an 
ACTIONS Condition is entered. The Required Actions 
establish those remedial measures that must be taken within 
specified Completion Times when the requirements of an LCO 
are not met. This Specification establishes that: 

a. Completion of the Required Actions within the 
specified Completion Times constitutes compliance with 
a Specification; and 

b. Completion of the Required Actions is not required 
when an LCO is met within the specified Completion 
Time, unless otherwise specified. 

There are two basic types of Required Actions. The first 
type of Required Action specifies a time limit in which the 
LCO must be met. This time limit is the Completion Time to 
restore an inoperable system or component to OPERABLE status 
or to restore variables to within specified limits. If this 
type of Required Action is not completed within the 
specified Compl~tjpp Time, a shutdown may be required to 
pl ace the tttri-t pj~@t in a MODE or condition in which the 
Specification i~"ririt applicable. (Whether stated as a 
Required Action or not, correction of the entered Condition 
is an action that may always be considered upon entering 

(continued) 

B 3.0-1 



BASES 

LCO 3.0.2 
(continued) 

LCO Applicability 
B 3.0 

ACTIONS.) The second type of Required Action specifies the 
remed.iaLrneasures that permit continued operation of the 
tHT4--t p]gp~ that is not further restricted by the Complet·ion 
Time. Tri this case, compliance with the Required Actions 
provides an acceptable level of safety for continued 
operation. 

Completing the Required Actions is not required when an LCO 
is met or is no longer applicable, unless otherwise stated 
in the individual Specifications. 

The nature of some Required Actions of some Conditions 
necessitates that, once the Condition is entered, the 
Required Actions must be completed even though the 
associated Conditions no longer exist. The individual LCO's 
ACTIONS specify the Required Actions whergJhis is the case. 
An example of this is in LCO 3.4.3, "Rt-£ PPS Pressure and 
Temperature (P/T) Limits." w·w 

The Completion Times of the Required Actions are also 
applicable when a system or component is removed from 
service intentionally. The reasons for intentionally 
relying on the ACTIONS include, but are not limited to, 
performance of Surveillances, preventive maintenance, 
corrective maintenance, or investigation of operational 
problems. Entering ACTIONS for these reasons must be done 
in a manner that does not compromise safety. Intentional 
entry into ACTIONS should not be made for operational 
convenience. Alternatives that would not result in 
redundant equipment being inoperable should be used instead. 
Doing so limits the time both subsystems/trains of a safety 
function are inoperable and limits the time other conditions 
exist which result in LCO 3.0.3 being entered. Individual 
Specifications may specify a time limit for performing an SR 
when equipment is removed from service or bypassed for 
testing. In this case, the Completion Times of the Required 
Actions are applicable when this time limit expires, if the 
equipment remains removed from service or bypassed. 

When a change in MODE or other specified condition i$ .. 
required to comply with Required Actions, the ttfri-t. p]~fi~ may 
enter a MODE or other specified condition in which ·ari'olher 
Specification becomes applicable. In this case, the 
Completion Times of the associated Required Actions would 
apply from the point in time that the new Specification 
becomes applicable and the ACTIONS Condition(s) are entered. 

B 3.0-2 
(continued) 

Rev I, 04/07/95 Aili~hdmeh~. N.9.i. < < 



• BASES (continued) 

LCO 3.0.3 

• GEOG STS P:@EtsAfiES 
:·:·:·:·:·:·:·::;.:-;::.:·::::::·,·,·:·:·:···:·:· 

LCO Applicability 
. B 3. O 

LCO 3.0.3 establishes the actions that must be implemented 
when an LCO is not met and: 

a. An associated Required Action and Completion Time is 
not met and no other Condition applies; or 

b. The condition of the tttH-t PJ~f:l.'f, is not specifically 
addressed by the associatedACTIONS. This means that 
no combination of Conditions stated in the ACTIONS can 
be made that exactly c9rr~~ponds to the actual 
condition of the ttfl-'i4 p]@ij]:. Sometimes, possible 
combinations of ConditTOris are such that entering 
LCO 3.0.3 is warranted; in such cases, the ACTIONS 
specifically state a Condition corresponding to such 
combinations and also that LCO 3.0.3 be entered 
immediately. 

This Specific:a..tion delineates the time limits for placing 
the tttH-t p]~p] in a safe MODE or other specified condition 
when operaliofi cannot be maintained within the limits for 
safe operation as defined by the LCO and its ACTIONS. It is 
not intended to be used as an operational convenience that 
permits routine voluntary removal of redundant systems or 
components from service in lieu of other alternatives that 
would not result in redundant systems or components being 
inoperable. 

Upon entering LCO 3.0.3, 1 hour is allowed to prepare fqr 
an orderly shutdown before initiating a change in tttH-t 1M\Hl:P 
operation. This includes time to permit the operator tb 
coordinate the reduction in electrical generation with the 
load dispatcher to ensure the stability and availability of 
the electrical grid. The time limits specified to reach 
lower MODES of operation permit the shutdown to proceed in 
a controlled and orderly manner that is well within the 
specified maxJmYm cooldown rate and within the capabilities 
of the tttH-t p]:~~tt, assuming that only the minimum required 
equipment is -OPERABLE. Thi.~r~dyces thermal stresses on 
components of the Reactor Brilm~r.Y Coolant System and the 
potential for a pl ant ups er· fhaf could cha 11 enge safety 
systems under conditions to which this Specification 
applies. The use and interpretation of specified times to 
complete the actions of LCO 3.0.3 are consistent with the 
discussion of Section 1.3, Completion Times . 

(continued) 
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BASES 

LCO 3.0.3 
(continued) 

LCO Applicability 
B 3.0 

A ttfl-'i-t. p]~nt' shutdown required in accordance with LCO 3. O • .3 may 
be tefmThated and LCO 3.0.3 exited if any of the following 
occurs: 

a. The LCO is now met. 

b. A Condition exists for which the Required Actions have 
now been performed. 

c. ACTIONS exist that do not have expired Completion 
Times. These Completion Times are applicable from the 
point in time that the Condition is initially entered 
and not from the time LCO 3.0.3 is exited. 

The time l.imits of Specification 3.0.3 allow 37 hours for 
the lliH-t :nmijn] to be in MODE 5 when a ~.hl1.t.<:Jown is required 
during Monrr··operation. If the tm+t- p]''~f@ is in a lower 
MODE of operation when a shutdown is retjUifed, the time 
limit for reaching the next lower MODE applies. If a lower 
MODE is reached in less time than allowed, however, the 
total allowable time to reach MODE 5, or other applicable 
MODE, is not reduced. For example, if MODE 3 is reached in 
2 hours, then the time allowed for reaching MODE 4 is the 
next 11 hours, because the total time for reaching MODE 4 is 
not reduced from the allowable limit of 13 hours. 
Therefore, if remedial measures are completed that would 
permit a return to MODE 1, a penalty is not incurred by 
having to reach a lower MODE of operation in less than the 
total time allowed. 

In MODES 1, 2, 3, and 4, LCO 3.0.3 provides actions for 
Conditions not covered in other Specifications. The 
requirements of L~Q~,0.3 do not apply in MODES 5 and 6 
because the tffi-'i-t- 'pJ.@P.$. is al ready in the most restrictive 
Condition required .. b.YLCO 3.0.3. 

The requirements of LCO 3.0.3 do not apply in other 
specified conditions of the Applicability (unless in MODE 1, 
2, 3, or 4) because the ACTIONS of individual Specifications 
sufficiently define the remedial measures to be taken. 
Exceptions to LCOJ~.9~3 are provided in instances where 
requiring a tffi4-t. ·pff@.nt shutdown, in accordance with 
LCO 3.0.3, would nor··provide appropriate rgmgqial measures 
for the associated condition of ·the lliH-t :PT~i!t.. An example 
of this is in LCO 3.7.16, "Fuel Storage PoolWater Level." 
LCO 3.7.16 has an Applicability of "During movement of 
irradiated fuel 

(continued) 
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LCO 3.0.3 
(continued) 

LCO 3.0.4 

LCO Applicability 
B 3.0 

assemblies in the fuel storage pool." Therefore, this LCO 
can be applicable in any or all MODES. If the LCO and the 
Required Actions of LCO 3.7.16 are not met while in MODE 1, 
2, or 3, there is no safety benefit to be gained by placing 
the tttH-t p]~nt. in a shutdown condition. The Required Action 
of LCO 3. T;T6 of "Suspend movement of irradiated fuel 
assemblies in fuel storage pool" is the appropriate Required 
Action to complete in lieu of the actions of LCO 3.0.3. 
These exceptions are addressed in the individual 
Specifications. 

[

The requirement to be in MODE 4 in 13 hours is pl ant -J 
specifi~ and depends on the ability to cool the pressurizer 
and degas. 

LCO 3.0.4 establishes limitations on changes in MODES or 
other specified conditions in the Applicabi}jty_when an LCO 
is not met. It precludes placing the tttH-t pJ.~@!:\ in a MODE 
or other specified condition stated in that Applicability 
(e.g., Applicability desired to be entered) when the 
following exist: 

a. 

b. 

tttH-t tMaHt condit i ans are such that the requirements 
of the' Ttd would not be met in the App 1 i ca bi 1 ity 
desired to be entered; and 

Continued noncompliance with the LCO requirements, if 
the AppJ.js:abi 1 ity were entered, would result in the 
oo4-t- p]@rj]i' being required to exit the Applicability 
desir~d-t6 be entered to comply with the Required 
Actions. 

Compliance with Requirgg)·\~tions that permit continued 
operation of the oo+t lfl~O.(l!j: for an unlimited period of time 
in a MODE or other speCified condition provides an 
acceptable level of safety for continued qpgr~tion. This is 

~n~~uih~e~~~~ ~ha~~:.st~~~~e~~r~~ei~n!~JI:~~~e~~f~~~r~rinto 
a MODE or other specified condition in the Applicability may 
be made in accordance with the provisions of'the Required 
Actions. The provisions of this Specification should not be 
interpreted as endorsing the failure to exercise the good 
practice of restoring systems or components to OPERABLE 
status before entering an associated MODE or other specified 
condition in the Applicability. 

(continued) 
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BASES 

LCO 3.0.4 
(continued) 

. LCO 3.0.5 

GEOG STS PA@SAUES 
;:·:;:·:::::::::·:::::·:::::::::::;:::::::;:;:;:;:;:;:;: 

LCO Applicability 
B 3.0 

The provisions of LCO 3.0.4 shall not prevent changes in 
MODES or other specified conditions in the Applicability 
that are required to comply with ACTIONS. In addition, the 
provisions of LCO 3.0.4 shall not prevent changes in MODES 
or other specified conc:JJJjons in the Appl i cabi 1 ity that 
result from any tHTt-t p]~fil"t shutdown. 

Exceptions to LCO 3.0.4 are stated in the individual 
Specifications. Exceptions may apply to all the ACTIONS or 
to a specific Required Action of a Specification. 

LCO 3.0.4 is only applicable when entering MODE 4 from MODE 
5, MODE 3 from MODE 4 or 5, MODE 2 from MODE 3 or 4 or 5, or 
MODE 1 from MODE 2. Furthermore, LCO 3.0.4 is applicable 
when entering any other specified condition in the 
Applicability only while operating in MODE 1, 2, 3, or 4 . 
The requirements of LCO 3.0.4 do not apply in MODES 4 and 5 
or in other specified conditions of the Applicability 
(unless in MODE 1, 2, 3, or 4) because the ACTIONS of 
individual Specifications sufficiently define the remedial 
measures to be taken. [In some cases (e.g., .. ) these 
ACTIONS provide a Note that states "While this LCO is not 
met, entry into a MODE or other specified condition in the 
Applicability is not permitted, unless required to comply 
with ACTIONS." This Note is a requirement explicitly 
precluding entry into a MODE or other specified condition of 
the Applicability.] 

Surveillances do not have to be performed on the associated 
inoperable equipment (or on variables outside the specified 
limits), as permitted by SR 3.0.1. Therefore, changing 
MODES or other specified conditions while in an ACTIONS 
C~ndition, in compliance with LCO 3.0.4 or where an 
exception to LCO 3.0.4 is stated, is not a violation of 
SR 3.0.l or SR 3.0.4 for those Surveillances that do not 
have to be performed due to the associated inoperable 
equipment. However, SRs must be met to ensure OPERABILITY 
prior to declaring the associated equipment OPERABLE (or 
variable within limits) and restoring compliance with the 
affected LCO . 

LCO 3.0.5 establishes the allowance for restoring equipment 
to service under administrative controls when it has been 
removed from service or declared inoperable to comply with 

(continued) 
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LCO 3.0.5 
(continued) 

LCO 3.0.6 

c rn c s Ts PADisAfiES 
::::::::;:;:;:;:;:::;:::::::::::::::·:;:·:·:·:····-·.·.· 

LCO Applicability 
B 3.0 

ACTIONS. The sole purpose of this Specification is to 
provide an exception to LCO 3.0.2 (e.g., to not comply with 
the applicable Required Action(s)) to allow the performance 
of SRs to demonstrate: 

a. The OPERABILITY of the equipment being returned to 
service; or 

b. The OPERABILITY of other equipment. 

The administrative controls ensure the time the equipment is 
returned to service in conflict with the requirements of the 
ACTIONS is limited to the time absolutely necessary to 
perform the allowed SRs. This Specification does not 
provide time to perform any other preventive or corrective 
maintenance. 

An example of demonstrating the OPERABILITY of the equipment 
being returned to service is reopening a containment 
isolation valve that has been closed to comply with Required 
Actions and must be reopened to perform the SRs. 

An example of demonstrating the OPERABILITY of other 
equipment is taking an inoperable channel or trip system out 
of the tripped condition to prevent the trip function from 
occurring during the performance of an SR on another channel 
in the other trip system. A similar example of 
demonstrating the OPERABILITY of other equipment is taking 
an inoperable channel or trip system out of the tripped 
condition to permit the logic to function and indicate the 
appropriate response during the performance of an SR on 
another channel in the same trip system. 

LCO 3.0.6 establishes an exception to LCO 3.0.2 for support 
systems that have an LCO specified in the Technical 
Specifications (TS). This exception is provided because 
LCO 3.0.2 would require that the Conditions· and Required 
Actions of the associated inoperable supported system LCO be 
entered solely due to the inoperability of the support 
system. This exception is justified l:Je=.c:ci.µse the actions 
that are required to ensure the ttA-44- 'P:rn~P:t is maintained in 
a safe condition are specified in the si.fpport system LCO's 
Required Actions. These Required Actions may include 
entering the 

(continued) 
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LCO. 3.0.6 
(continued) 

LCO Applicability 
B 3.0 

supported system's Conditions and Required Actions or may 
specify other Required Actions. 

When a support system is inoperable and there is an LCO 
~pecified for it in the TS, the supported system(s) are 
required to be declared inoperable if determined to be 
inoperable as a result of the support system inoperability. 
However, it is not necessary to enter into the supported 
systems' Conditions and Required Actions unless directed to 
do so by the support system's Required Actions. The 
potential confusion and inconsistency of requirements 
related to the entry into multiple support and supported 
systems' LCOs' Conditions and Required Actions are 
eliminated by provi.cijrig all the actions that are necessary 
to ensure the -l:lft-4...t. mm~n~ is maintained in a safe condition 
in the support syst~ffi'~ Required Actions. 

However, there are instances where a support system's 
Required Action may either direct a supported system to be 
declared inoperable or direct entry into Conditions and 
Required Actions for the supported system. This may occur 
immediately or after some specified delay to perform some 
other Required Action. Regardless of whether it is 
immediate or after some delay, when a support system's 
Required Action directs a supported system to be declared 
inoperable or directs entry into Conditions and Required 
Actions for a supported system, the applicable Conditions 
and Required Actions shall be entered in accordance with 
LCO 3.0.2. 

Specification 5.5 . .l-§.!l$., "Safety Function Determination 
Program (SFDP)," ensfffes loss of safety function is detected 
and appropriate actions are taken. Upon entry into LCO 
3.0.6, an evaluation shall be made to determine if loss of 
safety function exists. Additionally, other limitations, 
remedial actions, or compensatory actions may be identified 
as a result of the support system inoperability and 
corresponding exception to entering supported system 
Conditions and Required Actions. The SFDP implements the 
requirements of LCO 3.0.6. 

Cross train checks to identify a loss of safety function for 
those support systems that support multiple and redundant 
safety systems are required. The cross train check verifies 
that the supported systems of the redundant OPERABLE support 
system are OPERABLE, thereby ensuring safety function is 

(continued) 
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LCO 3.0.6 
(continued) 

LCO 3.0.7 

LCO Applicability 
B 3.0 

retained. If this evaluation determines that a loss of 
safety function exists, the appropriate Conditions and 
Required Actions of the LCO in which the loss of safety 
function exists are required to be entered. 

Special tests ~D4Qperations are required at various times 
over the tJ-A-i-t. pJ·~g~J s life to demonstrate performance 
characteristics·; Tb perform maintenance activities, and to 
perform special evaluations. _Because JS normally preclude 
these tests and operations, -s§pecial .:&J'.est e-:gxceptions 
(STEs) allow specified requirements to be changed or 
suspended under controlled conditions. STEs are included in 
applicable sections of the Specifications. Unless otherwise· 
specified, all other TS requirements remain unchanged and in 
effect as applicable. This will ensure that all appropriate 
requirements of the MODE or other specified condition not 
directly associated with or required to be changed or 
suspended to perform the special test or operation will 
remain in effect. 

The Applicability of an STE LCO represents a condition not 
necessarily in compliance with the normal requirements of 
the TS. Compliance with STE LCOs is optional. 

A special test may be performed under either the provisions 
of the appropriate STE LCD or the other applicable TS 
requirements. If it is desired to perform the special test 
under the provisions of the STE LCO, the requirements of the 
STE LCO shall be followed. This includes the SRs specified 
in the STE LCO. 

Some of the STE LCOs require that one or more of the LCOs 
for normal operation be met (i.e., meeting the STE LCO 
requires meeting the specified normal LCOs). The 
Applicability, ACTIONS, and SRs of the specified normal 
LCOs, however, are not required to be met in order to meet 
the STE LCO when it is in effect. This means that, upon 
failure to meet a specified normal LCO, the associated 
ACTIONS of the STE LCO apply, in lieu of the ACTIONS of the 
normal LCO. Exceptions to the above do exist. There are 
instances when the Applicability of the specified normal LCO 
must be met, where its ACTIONS must be taken, where certain 
of its Surveillances must be performed, or where all of 

(continued) 
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LCO Applicability 
B 3.0 

these requirements must be met concurrently with the 
requirements of the STE LCO. 

Unless the SRs of the specified normal LCOs are suspended or 
changed by the special test, those SRs that are necessary to 
meet the specified normal LCOs must be met prior to 
performing the special test. During the conduct of the 
special test, those Surveillances need not be performed 
unless specified by the ACTIONS or SRs of the STE LCO. 

ACTIONS for STE LCOs provide appropriate remedial measures 
upon failure to meet the STE LCO. Upon failure to meet 
these ACTIONS, suspend the performance of the special test 
and enter the ACTIONS for all LCOs that are then not met. 
Entry into LCO 3.0.3 may possibly be required, but this 
determination should not be made by considering only the 
failure to meet the ACTIONS of the STE LCO. 

B 3.0-10 
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B 3.0 SURVEILLANCE REQUIREMENT {SR) APPLICABILITY 

BASES 

SRs 

SR 3.0.l 

c EOG STS PALll:S.AfiE:s :;;:::::::;:::;:::::::::::::::·:·:·:··.·.·.·.·.·.·.·.·.· 

SR 3.0.l through SR 3.0.4 establish the general requirements 
applicable to all Specifications and apply at all times, 
unless otherwise stated. 

SR 3.0.l establishes the requirement that SRs must be met 
during the MODES or other specified conditions in the 
Applicability for which the requirements of the LCO apply, 
unless otherwise specified in· the individual SRs. This 
Specification is to ensure that Surveillances are performed 
to verify th-e OPERABILITY of systems and components, and 
that variables are within specified limits. Failure to meet 
a Surveillance within the specified Frequency, in accordance 
with SR 3.0.2, constitutes a failure to meet an LCO. 

Systems and components are assumed to be OPERABLE when the 
associated SRs have been met. Nothing in this 
Specification, however, is to be construed as implying that 
systems or components are OPERABLE when: 

a. The systems or components are known to be inoperable, 
although still meeting the SRs; or 

b. The requirements of the Surveillance(s) are known to 
be not met between required Surveillance performances. 

~t,J:r..V.~i 11 ances do not have to be performed when the oo4-t 
p,m~:n~ is in a MODE or other specified condition for which 
fhe"·"fequirements of the associated LCO are not applicable, 
urless othgrwise_.specified. The SRs associated with a 
-s§pecial .:&]:est ei~xception (STE) are only applicable when the 
STE is used as ari allowable exception to the requirements of 
a Specification. 

Surveillances, including Surveillances invoked by Required 
Actions, do not have to be performed on inoperable equipment 
because the ACTIONS define the remedial measures that apply. 
Surveillances have to be met and performed in accordance 
with SR 3.0.2, prior to returning equipment to OPERABLE 
status . 

(continued) 
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Upon completion of maintenance, appropriate post maintenance 
testing is required to declare equipment OPERABLE. This 
includes ensuring applicable Surveillances are not failed 
and their most recent performance is in accordance with 
SR 3.0.2. Post maintenance testing may not be possible in 
the current MODE or other specified condjtjprs in the 
Applicability due to the necessary tl-fT4.t pJ~ri:J, parameters not 
having been established. In these situafiOhs, the equipment 
may be considered OPERABLE provided testing has been 
satisfactorily completed to the extent possible and the 
equipment is.not otherwise believed to be incapable of 
performing its function. This will allow operation to 
proceed to a MODE or other specified condition where other 
necessary post maintenance tests can be completed. 

Some examples of this process are: 

a. Auxiliary fteedwater (AFW) pump turbine maintenance 
during refUeling that requires testing at steam 
pressures> 800 psi. However, if other appropriate 
testing is satisfactorily completed, the AFW System 
can be considered OPERABLE. This allows startup and 
other necessary testing to proceed until the plant 
reaches the steam pressure required to perform the · 
testing. 

b. High ~Rressure -s-$afety +:~njection (HPSI) maintenance 
during-shutdown that reqUires system functional tests 
at a specified pressure. Provided other appropriate 
testing is satisfactorily completed, startup can 
proceed with HPSI considered OPERABLE. This allows 
operation to reach the specified pressure to complete 
the necessary post maintenance testing. 

SR 3.0.2 establishes the requirements for meeting the 
specified Frequency for Surveillances and any Required 
Action with a Completion Time that requires the periodic 
performance of the Required Action on a "once per ... " 
interval. 

SR 3.0.2 permits a 25% extension of the interval specified 
in the Frequency. This extension facilitates Surveillance 
scheduling and considers plant operating conditions that may 

(continued) 
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SR 3.0.2 
(continued) 

SR 3.0.3 

SR Applicability 
B 3.0 

not be suitable for conducting the Surveillance (e.g., 
transient conditions or other ongoing Surveillance or 
maintenance activities). 

The 25% extension does not significantly degrade the 
reliability that results from performing the Surveillance at 
its specified Frequency. This is based on the recognition 
that the most probable result of any particular Surveillance 
being performed is the verification of conformance with the 
SRs. The exceptions to SR 3.0.2 are those Surveillances for 
which the 25% extension of the interval specified in the 
Frequency does not apply. These exceptions are stated in 
the individual Specifications. An example of where SR 3.0.2 
does not apply is a Survei 11 ance with a Frequency of "in 
accordance with 10 CFR 50, Appendix J, as modified by 
approved exemptions." The requirements of regulations take 
precedence over the TS. The TS cannot in and of themselves 
extend a test interval specified in the regulations. 
Therefore, there is a Note in the Frequency stating, 
"SR 3. O. 2 is not applicable." 

As stated in SR 3.0.2, the 25% extension also does not apply 
to the initial portion of a periodic Completion Time that 
requires performance on a "once per ... " basis. The 25% 
extension applies to each performance after the initial 
performance. The initial performance of the Requi~ed 
Action, whether it is a particular Surveillance or some 
other remedial action, is considered a single action with a 
single Completion Time. One reason for not allowing the 25% 
extension to this Completion Time is that such an action 
usually verifies that no loss of function has occurred by 
checking the status of redundant or diverse components or 
accomplishes the function of the inoperable equipment in an 
alternative manner. 

The provisions of SR 3.0.2 are not intended to be used 
repeatedly merely as an operational convenience to extend 
Surveillance intervals (other than those consistent with 
refueling intervals) or periodic Completion Time intervals 
beyond those specified. 

SR 3.0.3 establishes the flexibility to defer declaring 
affected equipment inoperable or an affected variable 
outside the specified limits when a Surveillance has not 

(co.ntinued) 
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been ·completed within the specified Frequency. A delay 
period of up to 24 hours or up to the limit of the specified 
Frequency, whichever is less, applies from the point in time 
that it is discovered that the Surveillance has not been 
performed in accordance with SR 3.0.2, and not at the time 
that the specified Frequency was not met. 

This delay period provides an adequate time to complete 
Surveillances that have been missed. This delay period 
permits the completion of a Surveillance before complying 
with Required Actions or other remedial measures that might 
preclude completion of the Surveillance. 

The b<i?Ls for this delay period includes consideration of 
tffi44. ·p]:~p] conditions, adequate planning, availability of 
perso'iiiier;· the time required to perform the Surveillance, 
the safety significance of the delay in completing the 
required Surveillance, and the recognition that the most 
probable result of any particular Surveillance being 
performed is the verification of conformance with the 
requirements. 

When a Surveillance with a Frequency b~~ed not on time 
intervals, but upon specified tl-R-4-t p]@i:l:P conditions or 
operational situations, is discovered"""h6t to have been 
performed when specified, SR 3.0.3 allows the full delay 
period of 24 hours to perform the Surveillance. 

SR 3.0.3 also provides a time limit for completion of 
Surveillances that become .applicable as a consequence of 
MODE changes imposed by Required Actions. 

Failure to comply with specified Frequencies for SRs is 
expected to be an infrequent occurrence. Use of the delay 
period established by SR 3.0.3 is a flexibility which is not 
intended to be used as an operational convenience to extend 
Surveillance intervals. 

If a Surveillance is not completed within the allowed delay 
period, then the equipment is considered inoperable or the 
variable is considered outside the specified limits and the 
Completion Times of the Required Actions for the applicable 
LCO Conditions begin immediately upon expiration of the 
delay period. If a Surveillance is failed within the delay 

(continued) 
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SR Applicability 
B 3.0 

period, then the equipment is inoperable, or the variable is 
outside the specified limits and the Completion Times of the 
Required Actions for the applicable LCO Conditions begin 
immediately upon the failure of the Surveillance. 

Completion of the Surveillance within the delay period 
allowed by this Specification, or within the Completion Time 
of the ACTIONS, restores compliance with SR 3.0.l. 

SR 3.0.4 establishes the requirement that all applicable SRs 
must be met before entry into a MODE or other specified 
Condition in the Applicability. 

This Specification ensures that system and component 
OPERABILITY requirements and variable limits are met before 
entry into MODES or other specified conditions in the 
Applicability for which the?.g __ ?.ystems and components ensure 
safe operation of the tm+t tn:~:nF:· 

The provisions of this Specification should not be 
interpreted as endorsing the failure to exercise the good 
practice of restoring systems or components to OPERABLE 
status before entering an associated MODE or other specified 
condition in the Applicability. 

However, in certain circumstances, failing to meet an SR 
will not result in SR 3.0.4 restricting a MODE change or 
other specified condition change. When a system, subsystem, 
division, component, device, or variable is inoperable or 
outside its specified limits, the associated SR(s) are not 
required to be performed, per SR 3.0.1, which states that 
surveillances do not have to be performed on inoperable 
equipment. When equipment is inoperable, SR 3.0.4 does not 
apply to the associated SR(s) since the requirement for the 
SR(s) to be performed is removed. Therefore, failing to 
perform the Surveillance(s) within the specified Frequency 
does not result in an SR 3.0.4 restriction to changing MODES 
or other specified conditions of the Applicability. 
However, since the LCO is not met in this instance, LCO 
3.0.4 will govern any restrictions that may (or may not) 
apply to MODE or other specified condition changes. 

The provisions of SR 3.0.4 shall not prevent changes in 
MODES or other specified conditions in the Applicability 

(continued) 
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that are required to comply with ACTIONS. In addition, the 
provisions of LCO 3.0.4 shall not prevent changes in MODES 
or other specified co_r:i9Htons in the Applicability that 
result from any tHH-t pff~P.t shutdown. 

The precise requirements for performance of SRs are 
specified such that exceptions to SR 3.0.4 are not 
necessary. The specific time frames and conditions 
necessary for meeting the SRs are specified in the 
Frequency, in the Surveillance, or both. This allows 
performance of Surveillances when the pr~requisite 
condition(s) specified in a Surveillance procedure require 
entry into the MODE or other specified condition in the 
Applicability of the associated LCO prior to the performance 
or completion of a Surveillance. A Surveillance that could 
not be performed until after entering the LCO Applicability, 
would have its Frequency specified such that it is not "due" 
until the specific conditions needed are met. Alternately, 
the Surveillance may be stated in the form of a Note as not 
required (to be met or performed) until a particular event, 
condition, or time has been reached. Further discussion of 
the specific formats of SRs' annotation is found in 
Section 1.4, Frequency. 

SR 3.0.4 is only applicable when entering MODE 3 from MODE 
4, Mode 2 from MODE 3 or 4, or MODE 1 from MODE 2. 
Furthermore, SR 3.0.4 is applicable when entering any other 
specified condition in the Applicability only while 
operating in MODE 1, 2, or 3. The requirements of SR 3.0.4 
do not apply in MODES 4 and 5, or in other specified 
conditions of the Applicability (unless in MODE 1, 2, or 3) 
because the ACTIONS of individual Specifications 
sufficiently define the remedial measures to be taken . 
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Palisades Revised Tech· Spec Requirement List. 

A listing of the proposed Palisades Revised Tech Specs (RTS) correlated to the CE Standard Tech Specs (STS). 

First Column; Proposed Palisades Revised Tech Spec (RTS) number 
Each RTS item is listed in the left-most column. 

If a STS item has been qmH~~fl from RTS, the word 'Omitted' is used. 

Second Column; CE Standard Tech Spec (STS) number 
The corresponding STS item is listed in the second column. 

If a RTS item does not appear in STS, it is noted as 'Added'. 

Third Column; Existing Palisades Tech Spec (TS) number 
The closest TS item is listed in the third column. 

If a RTS item does not appear in TS, it is noted as 'New'. 

Fourth Column; RTS Item Description 
An abbreviation of the RTS item appears in the third column. 

Eac~ item is identified as: LCD, ACTION, SR, ADMIN, Exception, etc. 
In cases where a STS item was omitted from RTS, the description is of the STS item. 

Description Key: RTS requirement type: Column 4 syntax: 
Safety Limit SL: Safety limit; Applicable conditions 
Limiting Condition for Operation 
Condition 

LCD: LCD Description; Applicable conditions 
COND: Description of non-conforming condition 
ACTN: Required action; Completion time Action 

Surveillance Requirement 
Table 

Administrative.Requirement 
Defined Term 

SR: Test description; Frequency 
TABL: Title 

ADMN: Administrative requirement 
DEF: Name of defined term 

Fifth Column; Comments and Explanations of Differences between RTS and STS. 
A brief explanation of differences between RTS and STS is provided in the fifth column. 

Other abbreviations used in the listing are: 

NA: 
CFT: 
CHNL: 

Not Applicable 
Channel Functional Test 
Channel 
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Palisades RTS Cross Reference to STS. (OJ;28/9ti). 

RTS Number STS Number TS Number RTS (STS) requirement Description Explanation of D1ffc:renc;es 

Global differences between the proposed Palisades Technical Specifications and the Standard Technical Specifications for CE plants, Nureg 1~32: 

The fol lowing changes are not discussed ·i_n th~ explanation of differences for each TS requirement. 

1) 

z) 

3) 

Bracketed values have been replaced with appropriate values for Palisades. Typically, the basis for these values is provided in the bases document. 

Each required action of the form "Perform SR X.X.X.X "has been altered by a parenthetical summary of the SR requirements. This change allows a reader 
to understand the required actions without constantly turning pages to locate the referenced SR. 

Terminology has been changed to reflect Palisades usage: 

"RWT" becomes "SIRWT" 

"CEA" becomes "Control Rod" or "Rod" 

·"RCS" becomes "PCS" 

"SIAS" becomes "SIS" 

"AC Vital bus" becomes "Preferred AC bus" 

"PAM!" becomes "AMI" 

"ESFAS" becomes "ESF Instrumentation" 

"DG LDVS" becomes "DG UV Start" 

"Remote Shutdown System" becomes "Alternate Shutdown System" 

"Power Rate of Change-High" becomes "High Startup Rate" 

Safety Injection Refueling Water Tank 

Palisades uses cruciform control rods rather than the 
multifingered "Control Element Assemblies" of later°CE plants. 

Pali sades terminology is "Primary Coolant System" rather than 
"Reactor Coolant System" 

Palisades terminology is "Safety Injection Signal" rather than 
"Safety Injection Actuation Signal" 

Palisades terminology. 

Accident Monitoring Instrumentation, Palisades ter1111nology 

There is no stand-alone ESFAS system or cabinet dl Palisades; 
ESF in~truments actuate the ESF functions 

Palisades Terminology 

Palisades Terminology 

Palisades Terminology 
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Palisades RTS Cross Reference to STS. 

RTS Number STS Number TS Number 

3.0 3.0 

3.0.l 3.0.1 3.0.l 

3.0.2 3.0.2 3.0.l 

3.0.3 3.0.3 3.0.3 

3.0.4 3.0.4 3.0.4 

3.0.5 3.0.5 New 

3.0.6 3.0.6 New 

3. 0. 7 3.0.7 New 

3.0.l 3.0.l 4.0.3 

3.0.2 3.0.2 4.0.2 

3.0.3 3.0.3 4.0.3 

3.0.4 3.0.4 4.0.4 

RTS (STS) requirement Description 

APPLICABILITY SECTION 

LCD: LCOs shall be met except as provided in LCD 3.0.2. 

LCD: Upon failing to meet a LCD the ACTIONS shall be met. 

LCD: SD Required when beyond LCD & ACTIONS; MODES 1,2,3,4 

LCD: Limits MODE entry unless LCOs met 

LCD: Equip declared inop may be operated to show OPERABILITY 

LCO: Equip may be made inoperable for SRs and 

LCO: Special Test Exceptions 

SR: Failure to meet SR or Frequency is failure to meet LCO. 

SR: The Frequency is met if within l.25X interval specified. 

SR: When failed to do SR; may delay for up to 24 Hrs. 

SR: Shall not entry applicability unless the SRs met. 

• 
( 03/28/96). 

Explanation of Differences 

Unchanged. 

Unchanged. 

Changed time to MODE 4 from 13 to 31 hours. Palisades cannot 
degas primary coolant system sufficiently to allow opening 
system for maintenance within 13 hour period, and must have 
elevated pressure/temperature to accomplish degas flow. Time 
to MODE 5 is unchanged. In addition, the word "unit" was 
changed to "plant" as plant specific usage. 

Unchanged. 

Unchanged. 

Unchanged. 

Unchanged. 

Unchanged. 

Unchanged. 

Unchanged. 

Unchanged. 
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ENCLOSURE 1 

CONSUMERS POWER COMPANY 
PALISADES PLANT 

DOCKET 50-255 

TECHNICAL SPECIFICATION CHANGE REQUEST 

PART 4 - SECTION 3. 1 
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CONSUMERS POWER COMPANY 
Docket 50-255 

Request for Change to the Technical Specifications 
License DPR-20 

3.1 REACTIVITY CONTROL SYSTEMS CHANGE REQUEST 

March 28, 1996 

It is requested that the Control Rod System requirements of the Technical 
Specifications contained in the Facility Operating License DPR-20, Docket 50-255, 
issued to Consumers Power Company on February 21, 1991, for the Palisades Plant be 
changed as described below: 

I. ARRANGEMENT AND CONTENT OF THIS PART OF THE CHANGE REQUEST: 

This section of the Technical Specification Change Request (TSCR) proposes 
changes to those Palisades Technical Specification requirements addressing 
the Control Rod Limits. These changes are intended to result in requirements 
which are appropriate for the Palisades plant, but closely emulate those of 
the Standard Technical Specifications, Combustion Engineering Plants, 
NUREG 1432, Revision 1. 

This discussion and its supporting information frequently refer to three sets 
of Technical Specifications; the following abbreviations are used for clarity 
and brevity: 

TS 
RTS -
STS -

The existing Palisades Technical Specifications, 
The revised Palisades Technical Specifications, 
NUREG 1432, Revision 1. 

Six attachments are provided to assist the reviewer. The numbering and 
content of the attachments is consistent with other parts of the TSCR. 

1. Proposed RTS pages 
2. Bases for the RTS 
3. A line by line comparison of the TS and RTS 
4. STS pages marked to show the differences between RTS and STS 
5. STS Bases pages marked to show differences between RTS and STS Bases. 
6. A line by line comparison of RTS and STS. 

Attachment 3, the line by line comparison of TS and RTS, is presented in a 
tabular format. The first page contains an explanation of the syntax and 
abbreviations used. The table is arranged numerically by TS item number. 
Each requirement in Sections 1 through 4 of TS is listed individually. In 
some cases, where a single numbered TS requirement contains more than one 
requirement, each requirement is listed individually under the same number. 
Requirements which appear in RTS or STS, but not in TS, do not appear in the 
Attachment 3 listing. 

Attachment 3 Provides the Following Information for Each TS Requirement: 

Identifying number of TS item, 
Identifying number of closest equivalent RTS item, 
Identification of TS item as LCO, Action, SR, etc., 
A short paraphrase of requirement, 
A description of each proposed change from TS to RTS. 



• 
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Classification of Change as One of the Following Categories: 

ADMINISTRATIVE - A change which is editorial in nature, which only involves 
movement of requirements within the TS without affecting their technical 
content, or clarifies existing TS requirements. 

RELOCATED - A change which only moves requirements, not meeting the 
10 CFR 50.36(c)(2)(ii) criteria, from the TS to the FSAR, to the Operating 
Requirements Manual, or to other documents controlled under 10 CFR 50.59. 

MORE RESTRICTIVE - A change which only adds new requirements, or which 
revised an existing requirement resulting in additional operational 
restriction. 

LESS RESTRICTIVE - A change which deletes any existing r~quirement, or which 
revises any existing requirement resulting in less operational restriction. 

2 

Attachment 6, the line by line comparison of RTS and STS, is also presented 
in a tabular format. The first page contains an explanation of the syntax 
and abbreviations used; the second page contains a list of Palisades 
terminology used in place of the generic STS terminology. The table is 
arranged numerically by RTS item number. Each requirement in Sections 1 
through 3 of RTS or STS is listed individually. Requirements which appear in 
TS, but not in RTS or STS, do not appear in the Attachment 6 listing. 

Attachment 6 Provides the Following Information for Each RTS Requirement: 

Identifying number of RTS requirement, 
Identifying number of equivalent STS requirement, 
Identification of each requirement as LCO, Action, SR, etc., 
Short paraphrase of each requirement, 
A description of each difference between RTS and STS. 

II. TECHNICAL SPECIFICATION CHANGES PROPOSED: 

The TS LCOs and action statements for Control Rod Limits appear in 
Section 3.10; those for Moderator Temperature Coefficient (MTC) and 
Reactivity Balance requirements appear in Section 3.12 and 4.10. The TS 
surveillance requirements appear in TS Section 4. All RTS requirements for 
these LCOs appear in proposed Section 3.1 11 Reactivity Control Systems." Each 
proposed change from TS to RTS is discussed in the attachments to this part 
of the TSCR. 

Each proposed change to a requirement in TS is described in Attachment 3. 

Those proposed RTS requirements which have no counterpart in TS are described 
in Attachment 6. These new requirements are identified by the word "New" in 
the third column of Attachment 6 . 
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The Major Changes From TS to RTS Proposed in This Part of the TSCR are: 

1. Shutdown Margin Requirements (SOM) 

The SOM values stated in the current TS have not changed; however, a 
great deal of extraneous information existed in LCO 3.10.l "Shutdown 
Margin Requirements" which has been moved, eliminated or condensed to 
make the RTS LCOs for SOM much more concise. This warrants some 
discussion on these details. 

3 

The SOM requirement has been split into two LCOs bounded by the 
different applicability ranges. LCO 3.1.1 covers SOM requirements for 3 
and 4 pump operation while in MODE 3 with TAn ~ 525 "F and LCO 3.1.2 
covers SOM requirements for MODE 3 < 525 °F, MODE 4 and MODE 5. The SOM 
values for these different applicability ranges have been retained from 
current TS. Items relating to PCS/Shutdown cooling pump flow 
requirements and electrical disabling of the charging pumps and charging 
pump operational surveillance have been moved to Section 3.4.4 of the 
RTS. This information is much more prudent to be contained in this 
area. These changes brought Palisades version of these LCOs almost 
identical to the Standard with the exception of Palisades retained SOM 
values and 3 vs 4 pump operation. 

3.10.l d in current TS states that boron concentration must be increased 
to account for an untrippable control rod; however, in RTS the 
definition of SOM a stuck or untrippable rod does not have to be 
accounted for if two independent means of rod position indication are 
available (i .e.the PIP and the SPI). The requirement for control rod 
drop times has been moved to 3.1.5.6 in the RTS. RTS LCOs 3.1.1 and 
3.1.2 meet the same intent of current TS and conform to standard to 
allow for a very clear interpretation of SOM requirements under all 
operation conditions. 

RTS 3.1.1 and 3.1.2 have added requirements to verify SOM on a 24 hour 
frequency that is the same as that in the STS. Palisades does not 
currently have a requirement to perform a SOM verification on a routine 
basis. It has been noted in the basis that this can be satisfied by a 
full SOM calculation or verified by data supplied by the fuel vendor in 
the technical data book that already considers the necessary component 
in the SOM calculation. A requirement to verify SOM within two hours 
following a reactor trip or shutdown has been added to 3.1.1 and 3.1.2 
to account for the case where the SR has been performed and a very short 
time later, the plant is tripped or taken off line, and a long time 
period may exist before a SOM verification is required to be performed. 

2. LCO 3.10.3 has been combined with RTS LCO 3.1.6 "Shutdown and Part 
Length Rod Insertion Limits." The Shutdown rod insertion limit has.been 
added from STS along with its associated conditions, required actions 
and completion times. It is prudent to include this LCO since it 
reflects current operational practice at Palisades . 
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Control Rod Operability and Alignment 

TS Section 3.10.4 definitions of Misaligned Rod, Inoperable control rod, 
and Inoperable Part Length rod have not been retained from current TS. 
These definitions are not defined terms in the RTS. The RTS conditions 
and required actions provide a path for the intent of these definitions 
to be retained without defining the terms explicitly. 

TS Section 3.10.4 "Misaligned or inoperable CONTROL ROD or Part-Length 
Rod" has been significantly changed to conform with the STS, while the 
intent and actions have been retained. All of the current requirements 
of 3.10.4 have been retained with the exception of the ejected rod worth 
verification which has been deleted since it is incorporated into the 
SOM verification of 3.10.4 c. 

Two separate conditions of rod misalignment with associated actions have 
been added to reflect the STS; they include rod misalignment ~ 8 inches 
~ 20 inches, and rod misalignment > 20 inches. These conditions are 
supported by subsequent required actions that are a composite of current 
TS requirements and STS actions that were prudent to include to support 
these operational conditions. 

RTS 3.1.5 condition D Rod position deviation alarm inoperable has been 
added from STS. This is a prudent addition since it allows for rod 
position verification within 15 minutes following any rod motion while 
the deviation alarm is inoperable. This assures that the rods remain 
within 8 inches of other rods in the same group and operation with an 
undetected misaligned rod would not occur. 

4. Current TS Section 4.10 "Reactivity Anomalies" has undergone significant 
change, adding the conditions, required actions and completion times 
reflected in STS. The RTS allows for re-evaluation of the core design 
and safety analysis to ensure operation outside of the reactivity 
anomaly limit is bounded by design. These additional changes are more 
restrictive since they require more action to be taken than NRC 
notification stated in current TS. 

5. Regulating Rod Insertion Limits 

Current TS 3.10.5 covers withdrawal sequence, overlap and rod insertion 
limits which have all been retained in RTS. The RTS Section 3.1.7 
"Regulating Rod Insertion Limits" supplies much more detail regarding 
stated conditions, required actions and associated completion times that 
have been adopted by the STS. This allows for a much more concise path 
for operators to follow when one of the above stated limits is outside 
of the COLR specifications . 
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The reference to overlap has been excluded since operating within 
sequence implies overlap shall be met. The RTS requires the PDIL alarm 
circuit to be operable and calls out the required action of verifying 
group positions within 15 minutes following rod motion. This ensures 
operators are aware of PDIL violations while performing rod 
manipulations. Since Palisades only has manual rod control as opposed 
to automatic rod control seen in other plants, the completion time of 15 
minutes following any rod motion with no subsequent follow up is 
adequate to ensure compliance. 

6. RTS 3.1.8 "Special Test Exception (STE) Shutdown Margin and Rod Limits" 
retains all of the exemptions necessary to perform PHYSICS TESTS. 
Current TS 3.10 also uses this exception for rod exercising; however, 
RTS modifies any affected LCO with a note to allow such surveillance. 
RTS 3.1.8 is solely dedicated to PHYSICS TESTS. RTS 3.1.8 supplies more 
restrictive actions that reflect current PHYSICS TESTS procedural 
performance at Palisades and conforms to STS. 

7. In each section of the proposed RTS, new requirements taken from STS 
have been proposed. Since there is no equivalent requirement in TS, 
these changes do not appear in Attachment 3. The new requirements do 
appear in Attachment 6 where they are identified by an entry of "New" or 
"3.0.3" in the third column. 

The changes identified as "New'' are considered MORE RESTRICTIVE because 
they add requirements and operating restrictions which do not exist in 
the current Palisades TS. 

The changes identified as "3.0.3" are considered LESS RESTRICTIVE 
because they extend the time available to restore compliance to the LCO 
(the Allowed Outage Time) beyond that allowed by LCO 3.0.3. In these 
cases, the proposed RTS contain a specific Action where the existing TS 
do not contain any Action for the associated LCO. These instances do 
not involve a loss of safety function, but occur due to the lack of 
structure of Technical Specifications circa 1970. There was not 
necessarily an intent that failure to meet these LCOs would force a 
plant shutdown or an entry into LCO 3.0.3 (the original TS contained no 
equivalent of LCO 3.0.3). 

The Major Differences Between RTS and STS in This Part of the TSCR are: 

1. STS SOM LCO 3.1.l does not account for different SOM limits for 3 and 4 
Primary Coolant Pump operation. Palisades safety analysis supports two 
different SOM values for applicability stated in RTS LCO 3.1.1 for less 
than 4 pump operation. 

2. The applicability for 3.1.1 and 3.1.2 has been changed from STS to 
incorporate current operating practice and support assumptions made in 
the safety analysis. The temperature break point between LCOs 3.1.1 and 
3.1.2 was changed to MODE 3 ~ 525°F as opposed to the standard value of 
200°F. The value used by Palisades is the old Hot shutdown break point 
of 525°F which allows for the two SOM LCOs to be molded around current 
licensed SOM values. 
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3. SR 3.1.1.1 and SR 3.1.2.1 have had a frequency added to the RTS of 2 
hours following a reactor trip or shutdown. This was added to assure 
that if the SR was performed very shortly before the plant tripped or 
shutdown that the SR would be performed much sooner than the required 24 
hours. This frequency did not appear in the STS. 

4. STS LCO 3.1.4 states MTC shall be within limits stated in the COLR. RTS 
has been changed to state the single upper limit for Palisades within 
the LCO. This has been retained from the current license. Palisades 
has only a single MTC positive limit while other plants have an MTC 
curve with a bounding negative endpoint. Palisades has no comparable 
curve to place in the COLR. 

5. STS SR 3.1.4.2 has been deleted from the RTS version. This SR calls for 
mid-cycle MTC testing, and Palisades has retained from its current 
license performing this test during PHYSICS TESTING. This SR is 
unnecessary to ensure MTC is bounded for the duration of the fuel cycle. 
Palisades MTC testing frequency meets ANSI 19.6.1 for PHYSICS TESTING. 
The Beginning of Core (BOC) MTC value is adequate verification of 
nuclear methods for predicting MTC. Determining MTC at BOC, yields the 
greatest challenge to nuclear methods predication due to excessively 
high boron concentration at BOC. The accurate predication of other 
nuclear parameters during the fuel cycle: boron rundown, radial peaking, 
and quadrant tilt ensure nuclear methods are adequate to predict MTC at 
different points in cycle. MTC is a global effect that could not be 
predicted accurately if the localized parameters such as radial peaking 
were not being predicted accurately. Historical data would show missed 
Estimated Critical Positions, missed radial peaks and etc if SR 3.1.4.2 
would be warranted at Palisades. 

6. STS 3.1.5 A3.l and A3.2 have been omitted from RTS. By administrative 
definition, restore to compliance is always an implied option and does 
not need to be stated explicitly in an LCO action statement. 

7. Condition 3.1.5 B and associated action 3.1.5 B.l has been added to RTS 
and does not appear in the STS. This is due to Palisades cruciform rod 
configuration and Palisades ability to operate with one inoperable 
control rod. Adding the statement pertaining to declaring a rod 
inoperable for a specified condition has allowed Palisades to mold the 
various rod configuration related LCOs to conform as close as possible 
to the STS. 

8. Condition 3.1.5 C from the STS has been omitted from Palisades RTS. 

9. 

This is due to the fact Palisades has no rod motion inhibit function. 
This is not an aspect of Palisades CROM system. Primarily this is seen 
in plants using finger type control rods and associated drives. 

Condition 3.1.5 D of Palisades RTS states 1 channel of rod position 
indication inoperable has been added from current licensing base and 
does not appear in the STS. Palisades is unique compared to many other 
plants since it has two independent means of rod position indication 
(i.e. PIP and SPI) while many other plants only have one means of rod 
position indication. 
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10. SR 3.1.5.1 rod position verification continuous frequency interval has 
been omitted from Palisades RTS. It states 15 minutes following any rod 
motion with the follow up frequency being deleted from the STS. The 
follow up frequency from the STS was based on plants that have automatic 
rod control systems while Palisades only has manual control; therefore, 
follow up rod position verification for this condition is unnecessary 
for Palisades. 

11. Action 3.1.5 E.l completion time of Palisades RTS has been changed from 
6 hours in STS to the current TS value of 12 hours. In the event of a 
mispositioned rod, the local peaking factors could be substantially 
elevated in that locality. The much larger reactivity worth and peaking 
influence from a misaligned cruciform blade as opposed to a CEA would 
warrant a slower derate ensuring radial peaking remains within design 
limits and not initiating any core instabilities. 

12. SR 3.1.5.3 CEA motion inhibit verification from the STS has been 
omitted. Palisades has no comparable equipment. 

13. Action 3.1.6 B.2 completion time has been changed from 6 hours to 12 
hours in the STS; see explanation 11. 

14. Condition 3.1.7 A, Regulating rod beyond limit, has been omitted the 
reference to a transient insertion limit stated in STS. Palisades has 
no comparable limit. Palisades has only one PDIL curve located in the 
COLR. 

15. Action 3.1.7 A.2.1 has been deleted from STS; see note 6 for 
explanation. 

16. STS condition 3.1.7 Band 3.1.7 C have been omitted from RTS. These 
conditions reference two different insertion limits, and Palisades only 
has one insertion limit. 

17. STS SR 3.1.7.2 has been omitted from RTS. It calls for the verification 
of the time period with a rod configuration between the transient and 
steady state insertion limits. Palisades does not have two insertion 
limits; therefore, this SR is not applicable to Palisades. 

18. STS figure 3.1.7-1, Rod Insertion Limit, has been deleted from RTS. 
Palisades rod insertion limit figure is contained within the COLR. 

19. RTS STE 3.1.8 has added additional LCOs to be suspended in accordance 
with existing STE 3.10.7. LCOs 3.1.2, 3.1.5 and 3.1.6 have been added 
to support Palisades PHYSICS TESTING. The current TS counterpart LCOs 
are included in TS 3.10.7. 

20. STS 3.1.9 has been omitted from RTS. This LCD has been omitted since 
Palisades PHYSICS TESTING program is performed after each refueling and 
covers both STE 3.1.8 and 3.1.9. STE 3.1.8 has been modified to reflect 
this. STE 3.1.9 is geared toward mid-cycle MTC testing which Palisades 
does not perform per current license . 



III. NO SIGNIFICANT HAZARDS ANALYSIS: 

Each change proposed is classified in Attachment 3 as either ADMINISTRATIVE, 
RELOCATED, MORE RESTRICTIVE, or LESS RESTRICTIVE. 

Analysis of ADMINISTRATIVE. RELOCATED, and MORE RESTRICTIVE Changes: 
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ADMINISTRATIVE changes and RELOCATED changes move requirements, either within 
the TS or to documents controlled under 10 CFR 50.59, or clarify existing TS 
requirements, without affecting their technical content. Since 
ADMINISTRATIVE and RELOCATED changes do not alter the.technical content of 
any requirements, they cannot involve a significant increase in the 
probability or consequences of an accident previously evaluated, create the 
possibility of a new or different kind of accident from any previously 
evaluated, or involve a significant reduction in a margin of safety. 

MORE RESTRICTIVE changes only add new requirements, or revise existing 
requirements to result in additional operational· restrictions. Since the TS, 
with all MORE RESTRICTIVE changes incorporated, will still contain all of the 
requirements which existed prior to the changes; MORE RESTRICTIVE changes 
cannot involve a significant increase in the probability or consequences of 
an accident previously evaluated, create the possibility of a new or 
different kind of accident from any previously evaluated, or involve a 
significant reduction in a margin of safety. 

Analysis of LESS RESTRICTIVE Changes: 

The LESS RESTRICTIVE Changes Proposed in This Part of the TSCR are: 

1. TS Section 4.10 requires in the event of a reactivity anomaly notify AEC 
within 24 hours. This requirement has been deleted since STS allow for 
alternative actions to correct the reactivity anomaly without NRC 
notification. 

2. TS Section 4.10 requires an evaluation to be sent to the AEC within 
30 days. This requirement has not been included in RTS since STS allow 
for alternative actions to correct the anomaly without NRC notification. 

3. The proposed RTS add specific Action for failure to meet an LCO where no 
loss of function occurs, but the existing TS do not contain any. With 
the exsiting TS an entry into LCO 3.0.3 is required. Each of these 
changes is identified by an entry of 11 3.0.3 11 in the third column of 
Attachment 6. These changes are considered LESS RESTRICTIVE because 
they extend the time available to restore compliance to the LCO (the 
Allowed Outage Time) beyond that allowed by LCO 3.0.3. 



Do these LESS RESTRICTIVE changes involve a significant increase in the 
probability or consequences of an accident previously evaluated? 

Changes 1 and 2: 

These changes are LESS RESTRICTIVE only in that they delete administrative 
reporting requirements to inform the NRC of plant condition. This does not 
impact any plant system design or operating conditions, or any operator 
action or plant response to any accident scenario currently evaluated. 
Therefore, these changes do not involve an increase in the probability or 
consequences of an accident previously evaluated. 

Change 3: 
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These changes are LESS RESTRICTIVE only in their allowance of a longer 
Allowed Outage Time (AOT) for inoperable equipment. The proposed times are 
those stipulated in the STS. Changing an AOT alone, does not alter any plant 
design, operating conditions, operating practices, equipment settings, or 
equipment capabilities. Since these items are unchanged, changing an AOT 
would not increase the probability of any accident previously evaluated. 

During the evaluation of potential accidents, the safety analyses assume the 
occurrence of tha most limiting single failure. Typically, this single 
failure is assumed to disable one of the two trains of the equipment 
installed to mitigate an accident. In accordance with this assumption, the 
Technical Specifications allow continued operation with required equipment 
inoperable for limited periods of time (AOTs) only if the assumed level of 
equipment remains operable. Extending an AOT does not change level of safety 
equipment required to be available, and does not allow that level to drop 
below the level assumed to be available in the safety analyses. Therefore, 
changing an AOT cannot increase the consequences of an accident previously 
evaluated. 

Do these LESS RESTRICTIVE changes create the possibility of a new or 
different kind of accident from any previously evaluated? 

Changes 1 and 2: 

These changes are LESS RESTRICTIVE only in that they delete administrative 
reporting requirements to inform the NRC of plant condition. This does not 
impact any plant system design or operating conditions, or any operator 
action or plant response to any accident scenario currently evaluated. 
Therefore, these changes do not create the possibility of a new or different 
kind of accident from any previously evaluated. 

Change 3: 

These changes are LESS RESTRICTIVE only in their allowance of a longer 
Allowed Outage Time (AOT) for inoperable equipment. The proposed times are 
those stipulated in the STS. Changing an AOT alone, cannot alter any plant 
operating conditions, operating practices, equipment settin~s, or equipment 
capabilities. Therefore, changing an AOT cannot create the possibility of a 
new or different kind of accident from any previously evaluated. 
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Do these LESS RESTRICTIVE changes involve a significant reduction in a margin 
of safety? 

Changes 1 and 2: 

These changes are LESS RESTRICTIVE only in that they delete administrative 
reporting requirements to inform the NRC of plant condition. This does not 
impact any plant system design or operating conditions, or any operator 
action or plant response to any accident scenario currently evaluated. 
Therefore, these changes do not change the margin of safety in any way. 

Change 3: 

These changes are LESS RESTRICTIVE only in their allowance of an extension to 
an Allowed Outage Time (AOT) for inoperable equipment. Extending an AOT 
alone, cannot alter any plant operating conditions, operating practices, 
equipment settings, or equipment capabilities. 

An excessive AOT extension could reduce the margin of safety by allowing 
operation for an excessive period with less capability to mitigate an 
accident, or with parameters outside those assumed in the safety analysis. 
An overly restrictive AOT could also reduce the margin of safety by imposing 
unnecessary transients on the plant for minor deviations from the 
requirements of the LCOs. 

The existing AOTs were based on the operating experience available when they 
were added to the TS. Typically this was done during the initial plant 
licensing, circa 1970. In each of these changes where it is proposed that an 
AOT be extended, the time proposed is that stipulated in the STS. The AOTs 
stipulated in the STS are based on a much larger accumulation of operating 
experience and have been judged by the NRC and by the industry to be 
appropriate for typical situations. There are no special features of the 
Palisades plant which would invalidate those judgements for these changes. 
Therefore, operation of the facility in accordance with the requirements 
proposed by these changes does not involve a significant reduction in a 
margin of safety. 

CONCLUSION 

The Palisades Plant Review Committee has reviewed this part of the STS 
conversion Technical Specifications Change Request and has determined that 
proposing this change does not involve an unreviewed safety question. 
Further, the change involves no significant hazards consideration. This 
change has been reviewed by the Nuclear Performance Assessment Department . 
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ATTACHMENT 1 

CONSUMERS POWER COMPANY 
PALISADES PLANT 

DOCKET 50-255 

STS CONVERSION TECHNICAL SPECIFICATION CHANGE REQUEST 

3.1 REACTIVITY CONTROL SYSTEMS 

i 

Proposed Technical Specifications Pages 
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3.1 REACTIVITY CONTROL SYSTEMS 

Shutdown Margin (SDM)-T~. ~ 525°F 
3 .1.1 

3.1.1 Shutdown Margin (SOM)- Tave~ 525°F 

LCO 3.1.1 SOM shall be~ 2% A p with 4 Primary Coolant Pumps operating 
and 3.75% A p SOM with < 4 Primary Coolant Pumps operating. 

APPLICABILITY: MODE 3, with Tave~ 525°F. 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. SOM not within 
limit. 

A. l Initiate boration to 15 minutes 
restore SOM to within 
limit. 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

SR 3.1.1.l Verify SOM is within limit. 

PALISADES 3.1-1 

FREQUENCY 

Within 2 hours 
following a 
reactor shutdown 
or trip. 

24 hours 
thereafter . 

Amendment No: 
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3.1 REACTIVITY CONTROL SYSTEMS 

3.1.2 Shutdown Margin (SOM) - Tave< 525°F 

LCO 3 .1. 2 SOM shall be ~ 3.5% 8 p. 

APPLICABILITY: MODE 3, with Ta~ < 525°F, MODE 4, and 5. 

ACTIONS 

CONDITION 

A. SOM not within 
1 i mi t. 

SURVEILLANCE REQUIREMENTS 

A. l 

REQUIRED ACTION 

Initiate boration to 
restore SOM to within 
1 i mi t. 

SURVEILLANCE 

SR 3.1.2.l Verify SOM is within limit. 

PALISADES 3 .1-2 

SOM Tave < 525 ° F 
3 .1. 2 

COMPLETION TIME 

15 minutes 

FREQUENCY 

Within 2 hours 
following a 
reactor trip or 
shutdown. 

24 hours 
thereafter . 

Amendment No: 



3.1 REACTIVITY CONTROL SYSTEMS 

3.1.3 Reactivity Balance 

Reactivity Balance 
3.1.3 

LCO 3 .1. 3 The core reactivity balance shall be within ± 1% ~ p of 
predicted values. 

APPLICABILITY: MODES 1 and 2. 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Core reactivity A. l Reevaluate core design 72 hours 
balance not within and safety analysis and 
l i mi t. determine that the 

reactor core is 
acceptable for 
continued operation. 

AND 

A.2 Establish appropriate 72 hours 
operating restrictions 
and Surveillance 
Requirements. 

B. Required Action B.l Be in MODE 3. 6 hours 
and associated 
Completion Time 
not met. 

PALISADES 3.1-3 
Amendment No: 
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SURVEILLANCE REQUIREMENTS 

SR 3.1.3.l 

PALISADES 

SURVEILLANCE 

--------------------NOTES-----------------
1. _ The predicted reactivity values may be 

adjusted (normalized) to correspond to 
the measured core reactivity prior to 
exceeding a fuel burnup of 
60 Eff~ctive Full Power Days (EFPD) 
after each refueling. 

2. This Surveillance is not required to 
be performed prior to entry into 
MODE 2. 

Verify overall core reactivity balance is 
within ± 1% ~ p of predicted values. 

3 .1-4 

Reactivity Balance 
3 .1.3 

FREQUENCY 

Prior to entering 
MODE 1 
after each 
refueling. 

AND 

------NOTE-----
Only required 
after initial 
60 EFPD and; 

31 EFPD 
thereafter . 

Amendment No: 



~ 3.1 REACTIVITY CONTROL SYSTEMS 

3.1.4 Moderator Temperature Coeffici~nt (MTC) 

MTC 
3 .1. 4 

LCO 3 .1. 4 The Moderator Temperature Coefficient (MTC) shall be less 
positive than 0.5 x 104 A p/°F. 

APPLICABILITY: MODES 1 and 2. 

ACTIONS 

CONDITION REQUIRED ACTION 

A. MTC not within limit. A.1 Be in MODE 3. 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

SR 3.1.4.l -------------------NOTE-------------------

PALISADES 

This Surveillance is not required tri be 
performed prior to entry into MODE 2. 

Verify MTC is within the specified limit. 

3.1-5 

COMPLETION TIME 

6 hours 

FREQUENCY 

Once prior to 
exceeding 2% RTP 
after each 
refueling. 

Amendment No: 
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3.1 REACTIVITY CONTROL SYSTEMS 

3.1.5 Control Rod Alignment 

Control Rod Alignment 
3 .1. 5 

LCO 3.1.5 Each rod shall be OPERABLE and positioned within 8 inches of 
all other rods in the same group. The rod position deviation 
alarm shall be OPERABLE. 

APPLICABILITY: MODES 1 and 2. 

---------~----------------------------NOTE-----------------------------------
Thi s LCO is not applicable while performing SR 3.1.5.3 (verify rod 
position deviation alarm operating). · 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One control rod A.1 Verify SOM ~ 2% A p. 1 hour 
inoperable. 

OR 

A.2 Initiate boration to 1 hour 
restore SOM to 
~ 2% A p . 

B. One rod misaligned B.1 Declare the 1 hour 
from other rods in misaligned rods 
the same group by inoperable. 
~ 8 inches, but 
~ 20 inches. AND 

B.2.1 Perform SR 3.2.2.1. 2 hours 
(Peaking factor 
verification) 

OR 

B.2.2 Restrict thermal 2 hours 
power ~ 75% RTP. 

(continued) 

PALISADES 3 .1-6 
Amendment No: 



• ACTIONS (continued) 

CONDITION 

c. One control rod C.l 
misaligned from other 
rods in the same 
group by ~ 20 inches. AND 

C.2 

AND 

C.3.1 

C.3.2 

D. Rod position D. l 

• deviation alarm is 
inoperable. 

OR 

1 channel of rod 
position indication 
inoperable. 

E. Two or more control E. l 
rods inoperable. 

OR 

Required Action and 
associated 
Completion Time not 
met . 

• PALISADES 

REQUIRED ACTION 

Declare the rod 
inoperable. 

Verify SOM ~ 2% /J. p. 

Perform SR 3.2.2.1 
(Peaking Factor 
Verification). 

OR 

Restrict THERMAL 
POWER to ~ 50% RTP. 

Perform SR 3.1.5.1. 
(rod position 
verification) 

Be in MODE 3. 

3.1-7 

Control Rod Alignment 
3 .1. 5 

COMPLETION TIME 

1 hour 

1 hour 

4 hours 

4 hours 

Once within 
15 minutes 
foll owing any rod 
motion. 

12 hours 

Amendment No: 



Control Rod Alignment 
3 .1. 5 

• SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3 .1. 5 .1 Verify the indicated position of each rod 12 hours 
s 8 inches of all other rods in the same 
group. 

SR 3 .1. 5. 2 Verify that, each rod's operable position 12 hours 
indication channel indicates within 5 inches 
of each other. 

SR 3 .1. 5. 3 Demonstrate the rod position deviation alarm 92 days 
is OPERABLE. 

SR 3 .1. 5. 4 Verify rod freedom of movement and 92 days 
tripability by moving each full length rod 
that is not fully inserted into the reactor 
core ~ 5 inches in either direction. 

SR 3 .1. 5. 5 Perform a CHANNEL CALIBRATION on each rod 18 months 
position indicator channel. 

• 
SR 3 .1. 5. 6 Verify each rod full lenght drop time is 18 months 

s 2.5. seconds. 

PALISADES 3.1-8 
Amendment No: 
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SD and PL Rod Insertion Limits 

3 .1.6 

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.6 Shutdown and Part Length Rod Insertion Limits 

LCO 3 .1. 6 All shutdown and part length rods shall be withdrawn to 
2 128 inches. 

APPLICABILITY: MODE 1, and 
MODE 2 with any regulating rod withdrawn above 5 inches. 

--------------------------------------NOTE-----------------------------------
This LCO is not applicable while performing SR 3.1.5.4 (Rod Exercising). 

ACTIONS 

CONDITION REQUIRED ACTION 

A. One shutdown or part A. l Verify SOM 2 2% A p. 
length rod not 
within limits. OR 

A.2 Initiate boration to 
restore SOM to 
2 2% A p. 

OR 

A.3 Declare the rod 
inoperable. 

B. Required Action and B.l Be in MODE 3. 
associated 
Completion Time not 
met. 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

SR 3 .1. 6 .1 

PALISADES 

Verify all shutdown and part length rods 
are 2 128 inches. 

3.1-9 

COMPLETION TIME 

1 hour 

1 hour 

1 hour 

12 hours 

FREQUENCY 

12 hours 

Amendment No: 



Regulating Rod Insertion Limits 
3 .1. 7 

~ 3.1 REACTIVITY CONTROL SYSTEMS 

3.1.7 Regulating Rod Insertion Limits 

LCO 3.1.7 The Power Dependent Insertion Limit (POil) alarm circuit shall 
be OPERABLE. The regulating rod groups shall be limited to 
the withdrawal sequence and to the insertion limits specified 
in the COLR. 

APPLICABILITY: MODES 1 and 2. 

--------------------------------------NOTE-----------------------------------
This LCO is not applicable while performing SR 3.1.5.4 (Rod Exercising). 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Regulating groups A.1.1 Verify SOM 
~ 2% A p. 

2 hours 
inserted beyond the 
insertion limit. 

PALISADES 

A.1.2 Initiate boration 
to restore rods 
above insertion 
l i mi t. 

2 hours 

A.2 Reduce THERMAL 2 hours 
POWER to less than 
or equal to the 
fraction of RTP 
allowed by the 
regulating group 
position and 
insertion limits 
specified in the 
COLR. 

3.1-10 

(continued) 

Amendment No: 



• 

• 

Regulating Rod Insertion Limits 
3 .1. 7 

ACTION (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. Regulating groups B.1 Verify SOM 1 hour 
withdrawn out of ~ 2% /1 p. 
sequence. 

OR 

B.2 Restore rods to 1 hour 
within appropriate 
sequence. 

c. PDIL alarm circuit C.l Perform Once within 
inoperable. SR 3 .1. 7 .1. 15 minutes following 

(verify group any rod motion. 
position) 

D. Required Action and D. l i Be in MODE 3. 6 hours 
associated 
Completion Time not 
met. 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.7.1 -------------------NOTE---------------------
This Surveillance is not required to be 
performed prior to entry into MODE 2. 

Verify each regulating group position is 
within its insertion limits. 

SR 3 .1. 7. 2 Verify PDIL al arm circuit is OPERABLE. 
(Setpoint verification only) 

PALISADES 3.1-11 

12 hours 

31 days 

Amendment No: 



• 

• 

3.1 REACTIVITY CONTROL SYSTEMS 

STE - SOM and Rod Limits 
3 .1.8 

3.1.8 Special Test Exception (STE) - Shutdown Margin (SOM) and Rod Limits 

LCO 3 .1. 8 The requirements of LCOs 3.1.1 and 3.1.2 (SHUTDOWN MARGIN) and 
LCOs 3.1.5, 3.1.6, and 3.1.7 (Rod Limits) may be suspended for 
the determination of rod worth, MTC, and SHUTDOWN MARGIN 
provided reactivity equivalent to at least the highest 
estimated rod worth is available for trip in OPERABLE control 
rods. 

APPLICABILITY: MODES 2 and 3 during PHYSICS TESTS. 

--------------------------------------NOTE-----------------------------------
Operation in MODE 3 shall be limited to 6 consecutive hours. 

ACTIONS 

CONDITION 

A. Any full length rod A.I 
not fully inserted 
and less than the 
above shutdown . 
reactivity 
equivalent 
available for trip 
insertion. 

OR 

A 11 full length 
rods inserted and 
the reactor 
subcritical by less 
than the above 
shutdown reactivity 
equivalent. 

PALISADES 

REQUIRED ACTION 

Initiate boration 
to restore 
required shutdown 
reactivity. 

3.1-12 

COMPLETION TIME 

15 minutes 

Amendment No: 



• 

STE - SOM and Rod Limits 
3 .1.8 

SURVEILLANCE REQUIREMENTS 

SR 3 .1. 8 .1 

SR 3 .1. 8. 2 

PALISADES 

SURVEILLANCE 

Verify that the position of each rod not 
fully inserted has sufficient negative 
reactivity addition, to provide adequate SOM. 

Verify that each rod not fully inserted is 
capable of full insertion when tripped from 
at least the 50% withdrawn position. 

3.1-13 ' 

FREQUENCY 

2 hours 

Within 7 days 
prior to 
suspending 
LCOs 3. 1. 1 or 
3 .1. 2 . 

Amendment No: 
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ATTACHMENT 2 

CONSUMERS POWER COMPANY 
PALISADES·PLANT 

DOCKET 50-255 

STS CONVERSION TECHNICAL SPECIFICATION CHANGE REQUEST 

3.1 REACTIVITY CONTROL SYSTEMS 

Bases for the Revised Technical Specifications 



• 

SOM > 525°F 
B 3.1.1 

B 3 .1 REACTIVITY CONTROL SYSTEMS 

B 3.1.1 Shutdown Margin (SOM) T~. ~ 525°F 

BASES 

BACKGROUND 

PALISADES 

The reactivity control systems must be redundant and capable of 
holding the reactor core subcritical when shutdown under cold 
conditions, in accordance with GDC 26 (Ref. 1). Maintenance of the 
SOM ensures that postulated reactivity events will not damage the 
fuel. SOM requirements provide sufficient reactivity margin to 
ensure that acceptable fuel design limits will not be exceeded for 
normal .shutdown and Anticipated Operational Occurrences (AOOs). As 
such, the SOM defines the degree of subcriticality that would be 
obtained immediately following the insertion of all rods, assuming 
the single rod of highest reactivity worth is fully withdrawn. 

The system <lesign requires that two independent reactivity control 
systems be provided, and that one of these systems be capable of 
maintaining the core subcritical under cold conditions. These 
requirements are provided by the use of movable rods and soluble 
boric acid in the Primary Coolant System (PCS). The control rod 
system can compensate for the reactivity effects of the fuel and 
water temperature changes accompanying power level changes over the 
range from full load to no load. In addition, the control rods, 
together with the boration system, provide the SOM during power 
operation and are capable of making the core subcritical rapidly 
enough to prevent exceeding acceptable fuel design limits, assuming 
that the control rod of highest reactivity worth remains fully 
withdrawn. 

The soluble boron system can compensate for fuel depletion during 
operation and all Xenon burnout reactivity changes, and maintain 
the reactor subcritical under cold conditions. 

During power operation, SOM control is ensured by operating with 
the shutdown rods fully withdrawn and the regulating rods within 
the limits of LCO 3.1.7, "Regulating Control Rod Insertion Limits." 
When the plant is in the shutdown and refueling modes, the SOM 
requirements are met by means of adjustments to the PCS boron 
concentration . 

B 3.1-1 
Amendment No: 



• 

• 

BASES 

APPLICABLE 
SAFETY 
ANALYSES 

PALISADES 

SOM > 525°F 
B 3.1.1 

The m1n1mum required SOM is assumed as an initial condition in 
safety analysis. The safety analysis (Ref. 2) establishes a SOM 
that ensures specified acceptable fuel design limits are not 
exceeded for normal operation and AOOs, with the assumption of the 
highest worth rod stuck out following a reactor trip. 

The acceptance criteria for the SOM requirements are that specified 
acceptable fuel design limits are maintained. This is done by 
ensuring that: 

a. The reactor can be made subcritical from all operating 
conditions, transients, and Design Basis Events; 

b. The reactivity transients associated with postulated accident 
conditions are controllable within acceptable limits (Departure 
from Nucleate Boiling Ratio {DNBR}, fuel centerline temperature 
limit AOOs, and~ 200 cal/gm energy deposition for the rod 
ejection accident); and 

c. The reactor will be maintained sufficiently subcritical to 
preclude inadvertent criticality in the shutdown condition. 

The most limiting accident for the SOM requirements are based on 
a Main Steam Line Break (MSLB), as described in the accident 
analysis (Ref. 2). The increased steam flow resulting from a 
pipe break in the main steam system causes an increased energy 
removal from the affected Steam Generator (SG), and consequently 
the PCS. This results in a reduction of the reactor coolant 
temperature. The resultant coolant shrinkage causes a reduction 
in pressure. In the presence of a negative Moderator 
Temperature Coefficlent (MTC) this cooldown causes an increase 
in core reactivity. As PCS temperature decreases, the severity 
of a MSLB decreases until the MODE 5 conditions are reached. 
The most limiting MSLB, with respect to potential fuel damage 
before a reactor trip occurs, is a guillotine break of a main 
steam line inside containment initiated at the end of core life. 
The positive reactivity addition from the moderator temperature 
decrease will terminate when the affected SG boils dry, thus 
terminating PCS heat removal and cooldown. Following the MSLB, 
a post trip return to power may occur, however, no fuel damage 
occurs as a result of the post trip return to power, and THERMAL 
POWER does not violate the Safety Limit (SL) requirement of 
SL 2.1.1 . 

B 3.1-2 
Amendment No: 



APPLICABLE 
SAFETY 
ANALYSES 

SOM > 525°F 
B 3.1.1 

In addition to the limiting MSLB transient, the SOM requirement 
must also protect against: 

(continued) a. Inadvertent boron dilution; (Ref. 3) 

LCO 

PALISADES 

b. An uncontrolled rod withdrawal from a subcritical or low power 
condition; (Ref. 5) 

c. Startup of an inactive loop; and (Ref. 6) 

d. Control rod ejection. (Ref. 7) 

These events are described in detail in the respective FSAR section 
referenced above. 

The MSLB (Ref. 2) and the boron dilution (Ref. 3) accidents are the 
most limiting analyses that establish the SOM value of the LCO. 
For MSLB accidents, if the LCO is violated, the DNBR limit is 
exceeded and 10 CFR 100, "Reactor Site Criteria," limits (Ref. 4) 
may also be exceeded. For the boron dilution accident, if the LCO 
is violated, then the minimum required time assumed for operator 
action to terminate dilution may no longer be applicable. 

The LCO statement contains two different SOM values which account 
for operation with 4 or less than 4 primary coolant pumps 
operating. A 2% p SOM value is applicable for 4 pumps with Ta~~ 
525°F while operation with less than 4 pumps requires 3.75% p SOM 
for this same temperature range. The safety analysis uses these 
SOM values to support accident scenarios that are initiated under 
these conditions. 

SOM is a core physics design condition that can be ensured .through 
rod positioning (regulating and shutdown) and through the soluble 
boron concentration. 

B 3.1-3 
Amendment No: 



SOM > 525°F 
B 3.1.l 

• _BA_s_E_s~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

APPLICABILITY The applicability of this LCO is restricted to MODE 3 with T~. > 
525°F. LCO 3.1.1, SOM requirements of 2% ~p pcm is sufficient to 
support the safety analyses. 

• 

• 

The SOM requirements for all MODES of operation are sufficient to 
meet the assumptions made in the safety analyses discussed above. 
In MODES 1 and 2, the SOM requirement is satisfied by control rod 
positioning (regulating and shutdown) as stipulated by LCO 3.1.6, 
"Control Rod Insertion Limits." It should be noted that if the 
insertion limits stated in LCOs 3.1.6 and 3.1.7 are violated, SOM 
is not automatically compromised. 

ACTIONS A.l 

SURVEILLANCE 
REQUIREMENTS 

PALISADES 

If the SOM requirements are not met, boration must be initiated 
promptly. A Completion Time of 15 minutes is adequate for an 
operator to correctly align and start the required systems and 
components. It is assumed that boration will be continued until 
the SOM requirements are met. 

In the determination of the required combination of boration flow 
rate and boron concentration, there is no unique requirement that 
must be satisfied. Since it is imperative to raise the boron 
concentration of the PCS as soon as possible, the boron 
concentration should be a highly concentrated solution, such as 
that normally found in the boric acid storage tank or the SIRWT. 
The operator should borate with the best source available for the 
plant conditions. 

SR 3.1.1.1 

SOM is verified by performing a current reactivity balance 
calculation or by using technical data generated by Reactor 
Engineering which considers the following reactivity effects: 

a. PCS boron concentration; 

b. Control rod positions; 

c. PCS average temperature; 

d. Fuel burnup based on gross thermal energy generation; 

e. Xenon concentration; and 

f. Isothermal Temperature Coefficient (ITC) . 

B 3.1-4 
Amendment No: 



• BASES 

SOM > 525°F 
B 3.1.1 

SURVEILLANCE Using the ITC accounts for Doppler reactivity in this calculation 
REQUIREMENTS because the reactor is subcritical and the fuel temperature will be 

(continued) changing at the same rate as the PCS. 

REFERENCES 

PALISADES 

Samarium is not considered in the Palisades reactivity balance due 
to the fact that Palisades fuel vendor does not account for 
Samarium in fuel design calculations performed. The vendor assumes 
that the negative reactivity defect due to Samarium is offset by 
the positive reactivity of Plutonium build in. Plutonium build in 
and Samarium are equally competing reactivity effects that are 
accounted for in fuel design calculations performed by the 
Palisades fuel vendor. Therefore, including Samarium into the SOM 
calculation would not be correct. 

The frequency of SOM verification within 2 hours following a 
reactor trip or shutdown circumvents the case where the plant trips 
1 minute after the 24 hour check was performed. This ensures that 
following a trip or shutdown the SOM assumed in the safety analysis 
is verified promptly. 

The frequency of 24 hours is based on the generally slow change in 
required boron concentration, and also allows sufficient time for 
the operator to collect the required data, which includes 
performing a boron concentration analysis, and complete the 
calculation. 

1. 10 CFR 50, Appendix A, GDC 26 

2. FSAR, Section 14 .14 

3. FSAR, Section 14.3 

4. 10 CFR 100 

5. FSAR, Section 14.2 

6. FSAR, Section 14.8 

7. FSAR, Section 14.16 

B 3.1-5 
Amendment No: 



• 

• 

SDM < 525°F 
B 3.1.2 

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.2 Shutdown Margin (SOM)< 525°F 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY 
ANALYSES 

PALISADES 

A detailed BACKGROUND description for B 3.1.2, "Shutdown Margin 
(SDM) T ••• < 525°F" is included in the description of B 3.1.1 Bases. 

The minimum required SOM is assumed as an initial condition in 
safety analysis. The safety analysis (Ref. 2) establishes a SDM 
that ensures specified acceptable fuel design limits are not 
exceeded for normal operation and AOOs with the assumption of the 
highest worth rod stuck out following a reactor trip. 
Specifically, for LCO 3.1.2, the primary safety analysis that 
relies on the SDM limits is the boron dilution analysis. 

The acceptance criteria for the SOM requirements are that the 
specified acceptable fuel design limits are maintained. This is 
done by ensuring that: · 

a. The reactor can be made subcritical from all operating 
conditions, transients, and Design Basis Events; 

b. The reactivity transients associated with postulated accident 
conditions are controllable within acceptable limits (departure 
from nucleate boiling ratio, fuel centerline temperature limits 
for AOOs, and ~ 200 cal/gm energy deposition for the control rod 
ejection ace i dent) ; and 

c. The reactor will be maintained sufficiently subcritical to 
preclude inadvertent criticality in the shutdown condition. 

An inadvertent boron dilution is a moderate frequency incident as 
defined in Reference 2. The core is initially subcritical with all 
rods inserted. A Chemical and Volume Control System malfunction 
occurs, which causes unborated water to be pumped to the PCS via 
three charging pumps. 

The reactivity change rate associated with boron concentration 
changes due to inadvertent dilution is within the capabilities of 
operator recognition and control . 

B 3.1-6 
Amendment No: 



• 

BASES 

LCO 

SOM < 525°F 
B 3.1.2 

The accident analysis has shown that the required SOM is sufficient 
to avoid unacceptable consequences to the fuel or PCS as a result 
of the events addressed above. 

For the boron dilution accident, if the LCO is violated, then the 
minimum required time assumed for operator action to terminate 
dilution may no longer be applicable. 

By definition of SHUTDOWN MARGIN the stuck rod worth can be relaxed 
from the LCO if both the synchro and reed switch position 
indication systems can verify All Rods In (ARI) condition. 

APPLICABILITY In MODE 3 with T00 , < 525°F, and MODES 4, and 5 the SOM requirements 
of LCO 3.1.2 are sufficient to meet the assumptions used in the 
safety analyses. 

ACTIONS A.l 

If the SOM requirements are not met, boration must be initiated 
promptly. A Completion Time of 15 minutes is adequate for an 
operator to correctly align and start the required systems and 
components. It is assumed that boration will be continued until 
the SOM requirements are met. 

In the determination of the required combination of boration flow 
rate and boron concentration, there is no unique requirement that 
must be satisfied. Since it is imperative to raise the boron 
concentration of the PCS as soon as possible, the boron 
concentration should be a highly concentrated solution, such as 
that normally found in the boric acid storage tank or the SIRWT. 
The operator should borate with the best source available for the 
plant conditions. 

SURVEILLANCE SR 3.1.2.1 
REQUIREMENTS 

PALISADES 

A detailed SURVEILLANCE REQUIREMENTS description for B 3.1.2, 
"Shutdown Margin (SOM) T ••• < 525°F" is included in the description 
of B 3.1.1 Bases . 

B 3.1-7 
Amendment No: 



BASES 

REFERENCES 

PALISADES 

1. 10 CFR 50, Appendix A, GDC 26 

2. FSAR, Section 14.3 

B 3.1-8 

SOM < 525°F 
B 3.1.2 

Amendment No: 



• 

• 

Reactivity Balance 
B 3.1.3 

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.3 R~activity Balance 

BASES 

BACKGROUND 

PALISADES 

According to GDC 26, GDC 28, and GDC 29 (Ref. 1), reactivity shall 
be controllable, such that, subcriticality is maintained under cold 
conditions, and acceptable fuel design limits are not exceeded 
during normal operation and anticipated operational occurrences. 
Therefore, reactivity balance is used as a measure of the predicted 
versus measured core reactivity during power operation. The 
periodic confirmation of core reactivity is necessary to ensure 
that Design Basis Accident (OBA) and transient safety analyses 
remain valid. A large reactivity difference could be the result of 
unanticipated changes in fuel, rod worth, or operation at 
conditions not consistent with those assumed in the predictions of 
core reactivity, and could potentially result in a loss of SOM or 
violation of acceptable fuel design limits. Comparing predicted 
versus measured core reactivity validates the nuclear methods used 
in the safety analysis and supports the SOM demonstrations 
(LCO 3.1.1, "SHUTDOWN MARGIN (SOM) Tave~ 525°F") in ensuring the 
reactor can be brought safely to cold, subcritical conditions. 

When the reactor core is critical or in normal power operation, a 
reactivity balance exists and the net reactivity is zero. A 
comparison of predicted and measured reactivity is convenient under 
such a balance, since parameters are being maintained relatively 
stable under steady state power conditions. The positive 
reactivity inherent in the core design is balanced by the negative 
reactivity of the control components, thermal feedback, neutron 
leakage, and materials in the core that absorb neutrons, such as 
burnable absorbers producing zero net reactivity. Excess 
reactivity can be inferred from the critical boron curve, which 
provides an indication of the soluble boron concentration in the 
Primary Coolant System (PCS) versus cycle burnup. Periodic 
measurement of the PCS boron concentration for comparison with the 
predicted value with other variables fixed (such as control rod 
height, temperature, pressure, and power) provides a convenient 
method of ensuring that core reactivity is within design 
expectations, and that the calculational models used to generate 
the safety analysis are adequate. 

In order to achieve the required fuel cycle energy output, the 
uranium enrichment in the new fuel loading and in the fuel 
remaining from the previous cycle, provides excess positive 
reactivity beyond that required to sustain steady state operation 
throughout the cycle. When the reactor is critical at RTP and 
moderator temperature, the excess positive reactivity is 
compensated by burnable absorbers (if any), control rods, whatever 
neutron poisons (mainly xenon and samarium) are present in the 
fuel, and the PCS boron concentration . 

B 3.1-9 
Amendment No: 



• 

BASES 

BACKGROUND 
(continued) 

APPLICABLE 
SAFETY 
ANALYSES 

PALISADES 

Reactivity Balance 
B 3 .1.3 

When the core is producing THERMAL POWER, the fuel is being 
depleted and excess reactivity is decreasing. As the fuel 
depletes, the PCS boron concentration is reduced to decrease 
negative reactivity and maintain constant THERMAL POWER. The 
critical boron curve is based on steady state operation at RTP. 
Therefore, deviations from the predicted critical boron curve may 
indicate deficiencies in the design analysis, deficiencies in the 
calculational models, or abnormal core conditions, and must be 
evaluated. 

Accurate prediction of core reactivity is either an explicit or 
implicit assumption in the accident analysis evaluations. Every 
accident evaluation (Ref. 2) is, therefore, dependent upon accurate 
evaluation of core reactivity. In particular, SOM and reactivity 
transients, such as control rod withdrawal accidents or control rod 
ejection accidents, are very sensitive to accurate prediction of 
core reactivity. These accident analysis evaluations rely on 
computer codes that have been qualified against available test 
data, operating plant data, and analytical benchmarks. Monitoring 
reactivity balance additionally ensures that the nuclear methods 
provide an accurate representation of the core reactivity. 

Design calculations and safety analyses are performed for each fuel 
cycle for the purpose of predetermining reactivity behavior and the 
PCS boron concentration requirements for reactivity control during 
fuel depletion. 

The comparison between measured and predicted initial core 
reactivity provides a normalization for calculational models used 
to predict core reactivity. If the measured and predicted PCS 
boron concentrations for identical core conditions at Beginning Of 
Cycle (BOC) are not within design tolerances, then the assumptions 
used in the reload cycle design analysis or the calculational 
models used to predict soluble boron requirements may not be 
accurate. If reasonable agreement between measured and predicted 
core reactivity exists at BOC, then the prediction may be 
normalized to the measured boron concentration. Thereafter, any 
significant deviations in the measured boron concentration from the 
predicted critical boron curve that develop during fuel depletion 
may be an indication that the calculational model is not adequate 
for core burnups beyond BOC, or that an unexpected change in core 
conditions has occurred . 

B 3.1-10 
Amendment No: 



• 

• 

BASES 

APPLICABLE 
SAFETY 
ANALYSES 

(continued) 

LCO 

Reactivity Balance 
B 3.1.3 

The normalization of predicted PCS boron concentration to the 
measured value is typically performed after reaching RTP following 
startup from a refueling outage, with the control rods in their 
normal positions for power operation. The normalization is 
performed at BOC conditions, so that core reactivity relative to 

·predicted values can be continually monitored and evaluated as core 
conditions change during the cycle. 

The reactivity balance limit is established to ensure plant 
operation is maintained within the assumptions of the safety 
analyses. Large differences between actual and predicted core 
reactivity may indicate that the assumptions of the OBA and 
transient analyses are no longer valid, or that the uncertainties 
in the nuclear design methodology are larger than expected. A 
limit on the reactivity balance of± 1% Ap has been established, 
based on engineering judgment. A ± 1% Ap deviation in reactivity 
from that predicted is larger than expected for normal operation 
and should therefore be evaluated. 

When measured core reactivity is within ±1% Ap of the predicted 
value at steady state thermal conditions, the core is considered to 
be operating within acceptable design limits. Since deviations 
from the limits are normally detected by comparing predicted and 
measured steady state PCS critical boron concentrations, the 
difference between measured and predicted values would be 
approximately 100 ppm (depending on the boron worth) before the 
limit is reached. These values are well within the uncertainty 
limits for analysis of boron concentration samples, so that 
spurious violations of the limit due to uncertainty in measuring 
the PCS boron concentration is unlikely. 

APPLICABILITY The limits on core reactivity must be maintained during MODES 1 

PALISADES 

and 2 because a reactivity balance must exist when the reactor is 
critical or producing THERMAL POWER. As the fuel depletes, core 
conditions are changing, and confirmation of the reactivity balance 
ensures the core is operating as designed. This Specification does 
not apply in MODES 3, 4, and 5 because the reactor is shutdown and 
the reactivity balance is not changing . 

B 3.1-11 
Amendment No: 



BASES 

Reactivity Balance 
B 3.1.3 

APPLICABILITY In MODE 6, fuel loading results in a continually changing core 
(continued) reactivity. Boron concentration requirements (LCO 3.9.1, "Boron 

Concentration") ensure that fuel movements are performed within the 
bounds of the safety analysis. A SOM demonstration is required 
during the first startup following operations that could have 
altered core reactivity (e.g., fuel movement, or control rod 
replacement, or shuffling). 

ACTIONS A.l and A.2 

PALISADES 

Should an anomaly develop between measured and predicted core 
reactivity, an evaluation of the core design and safety analysis 
must be performed. Core conditions are evaluated to determine 
their consistency with input to design calculations. Measured core 
and process parameters are evaluated to determine that they are 
within the bounds of the safety analysis, and safety analysis 
calculational models are reviewed to verify that they are adequate 
for representation of the core conditions. The required Completion 
Time of 72 hours is based on the low probability of a OBA occurrinq 
during this period,, and allows sufficient time to assess the 
physical condition of the reactor and complete the evaluation of 
the core design and safety analysis. 

Following evaluations of the core design and safety analysis, the 
cause of the reactivity anomaly may be resolved. If the cause of 
the reactivity anomaly is a mismatch in core conditions at the time 
of PCS boron concentration sampling, then a recalculation of the 
PCS boron concentration requirements may be performed to 
demonstrate that core reactivity is behaving as expected. If an 
unexpected physical change in the condition of the core has 
occurred, it must be evaluated and corrected, if possible. If the 
cause of the reactivity anomaly is in the calculation technique, 
then the calculational models must be revised to provide more 
accurate predictions. If any of these results are demonstrated, 
and it is concluded that the reactor core is acceptable for 
continued operation, then the boron letdown curve may be 
renormalized, and power operation may continue. If operational 
restrictions or additional SRs are necessary to ensure the reactor 
core is acceptable for continued operation, then they must be 
defined. 

The required Completion Time of 72 hours is adequate for preparing 
whatever operating restrictions or Surveillances that may be 
required to allow continued reactor operation. 

B 3.1-12 
Amendment No: 



• 

BASES 

Reactivity Balance 
B 3.1.3 

ACTIONS B.l 
(continued) 

If the core reactivity cannot be restored to within the 1% ~P 
limit, the plant must be brought to a MODE in which the LCO does 
not apply. To achieve this status, the plant must be brought to at 
lease MODE 3 within 6 hours. If the SOM for MODE 3 is not met, 
then boration required by Action 3.1.l A.I would occur. The 
allowed Completion Time is reasonable, based on operating 
experience, for reaching MODE 3 from full power conditions in an 
orderly manner and without challenging plant systems. 

SURVEILLANCE SR 3.1.3.1 
REQUIREMENTS 

REFERENCES 

PALISADES 

Core reactivity is verified by periodic comparisons of measured and 
predicted PCS boron concentrations. The comparison is made 
considering that other core conditions are fixed or. stable 
including control rod position, moderator temperature, fuel 
temperature, fuel depletion, and xenon concentration. The 
Surveillance is performed prior to entering MODE 1 as an initial 
check on core conditions and design calculations at BOC. The SR is 
modified by three Notes. Note 1 in the Surveillance column 
indicates that the normalization of predicted core reactivity to 
the measured value must take place within the first 60 Effective 
Full Power Days (EFPD) after each refueling. This allows 
sufficient time for core conditions to reach steady state, but 
prevents operation for a large fraction of the fuel cycle without 
establishing a benchmark for the design calculations. The required 
subsequent Frequency of 31 EFPD following the initial 60 EFPD after 
entering MODE 1, is acceptable, based on the slow rate of core 
changes due to fuel depletion and the presence of other indicators 
(e.g., QPTR, etc.) for prompt indication of an anomaly. A second 
Note, ''only required after 60 EFPD," is added to the Frequency 
column to allow this. Note 2 in the Surveillance column indicates 
that the performance of SR 3.1.3.1 is not required prior to 
entering MODE 2. 

This Note is required to allow a MODE 2 entry to verify core 
reactivity, because LCO Applicability is for MODES 1 and 2. 

1. 10 CFR 50, Appendix A, GDC 26, GDC 28, and GDC 29 

2. FSAR, Section 3.3 

B 3.1-13 
Amendment No: 



MR 
B 3.1.4 

• B 3.1 REACTIVITY CONTROL SYSTEMS 

• 

B 3.1.4 Moderator Temperature Coefficient (MTC) 

BASES 

BACKGROUND 

PALISADES 

According to GDC 11 (Ref. 1), the reactor core and its interaction 
with the Primary Coolant System (PCS) must be designed for 
inherently stable power operation, even in the possible event of an 
accident. In particular, the net reactivity feedback in the system 
must compensate for any unintended or rapid reactivity increases. 

The MTC relates a change in core reactivity to a change in primary 
coolant temperature. A positive MTC means that reactivity 
increases with increasing moderator temperature; conversely, a 
negative MTC means that reactivity decreases with increasing 
moderator temperature. The reactor is designed to operate with a 
negative MTC over the largest possible range of fuel cycle 
operation. Therefore, a coolant temperature increase will cause a 
reactivity decrease, so that the coblant temperature tends to 
return toward its initial value. Reactivity increases that cause a 
coolant temperature increase will thus be self limiting, and stable 
power operation will result. The same characteristic is true when 
the MTC is positive and coolant temperature decreases occur. 

MTC values are predicted at selected burnups during the safety 
evaluation analysis and are confirmed to be acceptable by 
measurements. Both initial and reload cores are designed so that 
the Beginning Of Cycle (BOC) MTC is less positive than that allowed 
by the LCO. The actual value of the MTC is dependent on core 
characteristics, such as fuel loading and reactor coolant soluble 
boron concentration. The core design may require additional fixed 
distributed poisons (lumped burnable poison assemblies) to yield an 
MTC at the BOC within the range analyzed in the plant accident 
analysis. The End Of Cycle (EOC) MTC is also limited by the 
requirements of the accident analysis. Fuel cycles that are 
designed to achieve high burnups or that have changes to other 
characteristics are evaluated to ensure that the MTC does not 
exceed the EOC limit . 
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The acceptance criteria for the specified MTC are: 

MTC 
B 3.1.4 

a. The MTC values must remain within the bounds of those used in 
the accident analysis (Ref. 2); and 

b. The MTC must be such that inherently stable power operations 
·result during normal operation and during accidents, such as 
overheating and overcooling events. 

Reference 2 contains analyses of accidents that result in both 
overheating and overcooling of the reactor core. MTC is one of the 
controlling parameters for core reactivity in these accidents. 
Both the most positive value and most negative value of the MTC are 
important to safety, and both values must be bounded. Values used 
in the analyses consider worst case conditions, such as very large 
soluble boron concentrations, to ensure the accident results are 
bounding (Ref. 3). 

Accidents that cause core overheating, either by decreased heat 
removal or increased power production, must be evaluated for 
results when the MTC is positive. Reactivity accidents that cause 
increased power production include the control rod withdrawal 
transient from either zero or full THERMAL POWER. The limiting 
overheating event relative to plant response is based on the 
maximum difference between core power and steam generator heat 
removal during a transient. The most limiting event with respect 
to a positive MTC is a control rod withdrawal accident from zero 
power, also referred to as a startup accident (Ref. 4). 

Accidents that cause core overcooling must be evaluated for results 
when the MTC is most negative. The event that produces the most 
rapid cooldown of the PCS, and is therefore the most limiting event 
with respect to the negative MTC, is a Main Steam Line Break (MLSB) 
event. Following the reactor trip for the postulated EOC SLB 
event, the large moderator temperature reduction combined with the 
large negative MTC may produce reactivity increases that are as 
much as the shutdown reactivity. When this occurs, a substantial 
fraction of core power is produced with all control rods inserted, 
except the most reactive one, which is assumed withdrawn. Even if 
the reactivity increase produces slightly subcritical conditions, a 
large fraction of core power may be produc~d through the effects of 
subcritical neutron multiplication. 

MTC values are bounded in reload safety evaluations assuming steady 
state conditions at BOC . 
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LCO 3.1.4 requires the MTC to be less positive than the 
specified limit of 0.50 x 104 Ap°F to ensure the core safety 
evaluation. MTC is analyzed to determine that its values remain 
within the bounds of the original accident analysis during 
operation. The limit on a positive MTC ensures that core 
overheating accidents will not violate the accident analysis 
assumptions. 

MTC is a core physics parameter determined by the fuel and fuel 
cycle design and cannot be easily controlled once the core 
design is fixed. 

APPLICABILITY In MODE 1, the limits on the MTC must be maintained to ensure that 
any accident initiated from THERMAL POWER operation will not 
violate the design assumptions of the accident analysis. In 
MODE 2, the limits must also be maintained to ensure startup and 
subcritical accidents, such as the uncontrolled control rod 
withdrawal, will not violate the assumptions of the accident 
analysis. In MODES 3, 4, 5, and 6, this LCO is not applicable, 
since no Design Basis Accidents (DBAs) using the MTC as an analysis 
assumption are initiated from these MODES. However, the variation 
of the MTC, with temperature in MODES 3, 4, and 5, for DBAs 
initiated in MODES 1 and 2, is accounted for in the subject 
accident analysis. 

The variation of the MTC, with temperature assumed in the safety 
analysis, is accepted as valid once the BOC measurement is used for 
normalization. 

ACTIONS A.I 

PALISADES 

MTC is a function of the fuel and fuel cycle designs, and cannot be 
controlled directly once the designs have been implemented in the 
core. If MTC exceeds its limits, the reactor must be placed in 
MODE 3. This eliminates the potential for violation of the 
accident analysis bounds. The associated Completion Time of 
6 hours is reasonable, considering the probability of an accident 
occurring during the time period that would require an MTC value 
within the LCO limits, and the time for reaching MODE 3 from full 
power conditions in an orderly manner and without challenging plant 
systems. 
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B 3.1.4 

SURVEILLANCE SR 3.1.4.1 
REQUIREMENTS 

REFERENCES 

PALISADES 

The SR for MTC validation at the beginning of each fuel cycle 
provides adequate values used in the safety analysis. This 
confirms the nuclear methods used for the prediction of both BOC 
and EOC MTC values. This SR is performed in accordance with 
startup physics testing following each refueling outage. The MTC 
changes smoothing from the most positive (least negative) to the 
most negative value during fuel cycle operation as the PCS boron 
concentration is reduced to compensate for fuel depletion. MTC 
values may be extrapolated and compensated to permit direct 
comparison to the specified MTC limits. 

1. 10 CFR 50, Appendix A, GDC 11 

2. FSAR, Section 14.1 and 14.14 

3. FSAR, Section 3.3 

4. FSAR, Section 14.2 
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B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.5 Control Rod Alignment 

BASES 

BACKGROUND 

PALISADES 

The OPERABILITY (e.g., trippability) of the shutdown and regulating 
rod is an initial assumption in all safety analyses that assume 
control rod insertion upon reactor trip. Maximum control rod 
misalignment is an initial assumption in the safety analysis that 
directly affects core power distributions and assumptions of 
available SOM. 

The applicable criteria for these reactivity and power distribution 
design requirements are 10 CFR 50, Appendix A, GDC 10 and GDC 26 
(Ref. 1), and 10 CFR 50.46, "Acceptance Criteria for Emergency Core 
Cooling Systems for Light_ Water Nuclear Power Plants" (Ref. 2). 

Mechanical or electrical failures may cause a control rod to become 
inoperable or to become misaligned from its group. Control rod 
inoperability or misalignment may cause increased power peaking, 
due to the asymmetric reactivity distribution and a reduction in 
the total available control rod worth for reactor shutdown. 
Therefore, control rod alignment and OPERABILITY are related to 
core operation in design power peaking limits and the core design 
requirement of a minimum SOM. 

Limits on control rod alignment and OPERABILITY have been 
established, and all control rod positions are monitored and 
controlled during power operation to ensure that the power 
distribution and reactivity limits defined by the design power 
peaking and SOM limits are preserved. 

Control rods are moved by their Control Rod Drive Mechanisms 
(CRDMs). Each CROM moves its rod 46 inches per minute. 

The control rods are arranged into groups that are radially 
symmetric. Therefore, movement of the control rod groups does not 
introduce radial asymmetries in the core power distribution. The 
shutdown and regulating control rods provide the required 
reactivity worth for immediate reactor shutdown upon a reactor 
trip. The regulating control rods also provide reactivity (power 
level) control during normal operation and transients. 

The axial position of shutdown and regulating rods is indicated by 
two separate and independent systems, which are the Plant Process 
Computer (PPC) synchro based rod position indication system and the 
PPC reed switch based position indication system . 
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PALISADES . 

The PPC synchro based position indication system measures the phase 
angle of a synchro connected to the CROM rack. Full control rod 
travel is less than 1 turn of the synchro. Each control rod has 
its own synchro which is monitored continuously. Accuracy of this 
system is highly precise (± .1 inch). 

The reed switch position indication system provides highly accurate 
rod position, but at a lower precision than the synchros. This 
system is based on a voltage dividing network consisting of a 
series of magnetic reed switches and resistors. The reed switches 
are spaced along a tube with a center to center spacing distance of 
1.5 inches. The resolution of the SPI is ± 2 inches for 
conservatism. 

Control rod misalignment accidents are analyzed in the safety 
analysis (Ref. 3). The accident analysis defines control rod 
misoperation as any event, with the exception of sequential group 
withdrawals, which could result from a single malfunction in the 
reactivity control systems. For example, control rod misalignment 
may be caused by a malfunction of the system, or by operator error. 
A stuck rod may be caused by mechanical jamming. 

The acceptance criteria for addressing control rod 
inoperability/misalignment are that: 

a. There shall be no violations of: 

1. Specified acceptable fuel design limits, or 

2. Primary Coolant System (PCS) pressure boundary integrity; 
and 

b. The core must remain subcritical after accident transients. 

Three types of misalignment are distinguished in the safety 
analysis (Ref. 1). During movement of a group, one control rod may 
stop moving while the other control rods in the group continue. 
This condition may cause excessive power peaking. The second type 
of misalignment occurs if one control rod fails to insert upon a 
reactor trip and remains stuck fully withdrawn. This condition 
requires an evaluation to determine that sufficient reactivity 
worth is held in the remaining control rods to meet the SOM 
requirement with the maximum worth rod stuck fully withdrawn. If a 
control rod is stuck in the fully withdrawn position, its worth is 
added to the SOM requirement, since the safety analysis does not 
take two stuck rods into account. The third type of misalignment 
occurs when one rod drops partially or fully into the reactor core . 
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Control Rod Alignment 
B 3.1.5 

This event causes an initial power reduction followed by a return 
towards the original power, due to positive reactivity feedback 
from the negative moderator temperature coefficient. Increased 
peaking during the power increase may result in excessive local 
Linear Heat Rates (LHRs). 

Misalignment of a control rod between 8 and 20 inches is bounded in 
the safety analysis by the dropped rod event. 

Another type of misalignment occurs if one rod fails to insert upon 
a reactor trip and remains stuck fully wit~drawn. This condition 
is assumed in the evaluation to determine that the required SOM is 
met with the maximum worth control rod also fully withdrawn 
(Ref. 4). Since the control rod drop incidents result in the most 
rapid approach to Specified Acceptable Fuel Design Limits (SAFDLs) 
caused by a rod misoperation, the accident analysis analyzed a 
single full length rod drop. The most rapid approach to the DNBR 
SAFDL may be caused by a single full length rod drop. 

In the case of the full length control rod drop, a prompt decrease 
in core average power and a distortion in radial power are 
initially produced, which when conservatively coupled, results in a 
local power and heat flux increase, and a decrease in DNBR 
parameters. 

The results of the control rod misoperation analysis show that 
during the most limiting misoperation events, no violations of the 
SAFDLs, fuel centerline temperature, or PCS pressure occur. 

The limits on shutdown and regulating control rod alignments ensure 
that the assumptions in the safety analysis will remain valid. The 
requirements on OPERABILITY ensure that upon reactor trip, the 
control rods will be available and will be inserted to provide 
enough negative reactivity to shutdown the reactor. The 
OPERABILITY requirements also ensure that the control rod banks 
maintain the correct power distribution and control rod alignment. 

The requirement is to maintain the control rod alignment to within 
8 inches between any control rod and its group. This assumes a 
total misalignment from fully withdrawn to fully inserted. This 
case bounds the safety analysis for a single rod in any 
intermediate position. 
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ACTIONS 

PALISADES 

Failure to meet the requirements of this LCO may produce 
unacceptable power peaking factors and LHRs, or unacceptable SDMS, 
all of which may constitute initial conditions inconsistent with 
the safety analysis. 

The requirements on control rod OPERABILITY and alignment are 
applicable in MODES 1 and 2 because these are the only MODES in 
which neutron (or fission) power is generated, and the OPERABILITY 
(e.g., trippability) and alignment of control rods have the 
potential to affect the safety of the plant. In MODES 3, 4, 5, 
and 6, the alignment limits do not apply because the control rods 
are fully inserted at or below the Lower Electrical Limit (LEL), 
and the reactor is shutdown and not producing fission power. In 
the shutdown MODES, the OPERABILITY of the shutdown and regulating 
rods has the potential to affect the required SOM, but this effect 
can be compensated for by an increase in the boron concentration of 
the PCS. See LCO 3.1.1, ''SHUTDOWN MARGIN (SDM)-Tave ~ 525°F," for 
SOM in MODES 3, 4, and 5, and LCO 3.9.1, "Boron Concentration," for 
boron concentration requirements during refueling. 

A control rod is considered inoperable if it cannot be moved by its 
operator or if it cannot be tripped. In the event a control rod is 
declared inoperable, a SOM verification shall be performed in 
accordance with ST 3.1.1.1. This will ensure that the core is 
operated within the assumptions made in the safety analysis. A 
time period of 1 hour is adequate to perform this calculation. 

In the event a control rod is declared inoperable, SHUTDOWN MARGIN 
requirements shall be maintained by increasing the boron 
concentration by an amount equivalent in reactivity to the worth of 
the inoperable control rod. The time period of 1 hour is adequate 
to initiate boration to maintain SHUTDOWN MARGIN. 
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ACTIONS B.l, B.2.1, and B.2.2 
(continued) 

PALISADES 

A control rod misaligned by more than 8 inches, but l~ss than 
15 inches shall be declared inoperable within 1 hour if the rod 
cannot be restored within limits. In addition, if the misaligned 
rod is not restored within 1 hour SR 3.2.2.1 shall be performed to 
verify hot channel factors are within design limits. In the event, 
the above actions cannot be met, THERMAL POWER shall be reduced to 
~ 75% RTP within 2 hours. This will ensure that hot channel 
factors are not exceeded. Continued operation with the effected 
rod fully inserted will only be permitted if the hot channel 
factors, SOM and ejected rod worths are satisfied. 

C.l, C.2, and C.3 

A control rod misaligned more than 20 inches from other rods in the 
same group shall be declared inoperable within 1 hour if it cannot 
be restored within limits. In the event, the effected rod is 
declared inoperable, SOM should be verified to within limits. In 
addition, THERMAL POWER shall be restricted to ~ 50% RTP within 
4 hours in the event peaking factors are being violated when 
SR 3.2.2.1 is performed. This will ensure that the hot channel 
factors will not be violated due to a skewed power distribution and 
subsequent power peaking. At ~ 50% RTP ample thermal margin exists . 
to ensure hot channel factors are within design limits and meet the 
assumptions stated in the safety analysis. The time restraints 
specified are adequate to achieve the required actions in a safe 
manner. 

0.1 and E.l 

In the event, the rod position deviation alarm is inoperable or 
1 channel of position indication in inoperable SR 3.1.5.1 shall be 
performed within 15 minutes following rod motion. Thin is adequate 
assurance that the rod configuration will not change since 
Palisades only has manual rod motion as opposed to automatic rod· 
control systems used in other plants. The rod position 
verification will ensure control rods are within limits. This 
ensures the assumptions in the safety analysis have been met. 

If two or more control rods are inoperable or the required action 
and associated completion times are not met, the plant shall be in 
MODE 3 within 12 hours. The time period specified allows the plant 
to derate in a safe manner. The time period to bring the plant to 
MODE 3 is needed to mitigate any potential power peaks due to a 
skewed power distribution brought on by a mispositioned cruciform 
blade and inherent to the plants low leakage core design . 
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SURVEILLANCE SR 3.1.5.l 
REQUIREMENTS 

PALISADES 

Verification that individual control rod positions are within 
8 inches of all other control rods in the group at a 12 hour 
Frequency allows the operator to detect a control rod that is not 
in its expected position. The specified Frequency takes into 
account other control rod position information that is continuously 
available to the operator in the control room, so that during 
control rod movement, deviations can be detected, and protection 
can be provided by the control rod deviation circuits. 

SR 3.1.5.2 

OPERABILITY of at least two control rod position indicator channels 
is required to determine control rod positions, and thereby ensure 
compliance with the control rod alignment and insertion limits. 
The control rod "full in" and "full out" corresponds to the Upper 
electrical limits and the lower electrical limit which provide an 
additional independent means for determining the control rod 
positions when the control rods are at either their fully inserted 
or fully withdrawn positions. 

The 12 hour Frequency takes into consideration other information 
continuously available to the operator in the control room, so that 
during control rod movement, deviations can be detected, and 
protection can be provided by the control rod deviation circuits. 

SR 3.1.5.3 

Demonstrating the control rod deviation circuit is OPERABLE 
verifies the circuit is functional. The 92 day frequency takes 
into account other information continuously available to the 
operator in the control room, so that during control rod movement, 
deviations can be detected, and protection can be provided to 
ensure nuclear design limits are not violated. 

SR 3.1.5.4 

Verifying each control rod is trippable would require that each 
control rod be tripped. In MODES 1 and 2, tripping each control 
rod would result in radial or axial power tilts, or oscillations. 
Therefore, individual control rods are exercised every 92 days to 
provide increased confidence that all control rods continue to be 
trippable, even if they are not regularly tripped. A movement of~ 
5 inches in either direction is adequate to demonstrate motion 
without exceeding the alignment limit when only one control rod is 
being moved. The 92 day Frequency takes into consideration other 
information available to the operator in the control room and other 
surveillances being performed more frequently, which add to the 
determination of OPERABILITY of the control rods. 
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SURVEILLANCE SR 3.1.5.5 
REQUIREMENTS 

(continued) Performance of a CHANNEL CALIBRATION of each position indication 
channel ensures the channel is OPERABLE and capable of indicating 
control rod position over the entire length of the control rod's 
travel. Since the Surveillance must be performed when the reactor 
is shutdown, an 18 month Frequency to be coincident with refueling 
outage was selected. Operating experience has shown that these 
components usually pass this Surveillance when performed at a 
Frequency of once every 18 months. Furthermore, the Frequency 
takes into account other surveillances being performed at shorter 
Frequencies, which determine the OPERABILITY of the control rod 
Indication System. 

REFERENCES 

PALISADES 

SR 3 .1. 5. 6 

Verification of full length control rod drop times determined that 
the maximum control rod drop time permitted is consistent with the 
assumed drop time used in that safety analysis (Ref. 6). Measuring 
drop times prior to reactor criticality, after reactor vessel head 
installation removal, ensures that reactor internals and CRDMs will 
not interfere with control rod motion or drop time and that no 
degradation in these systems has occurred that would adversely 
affect control rod motion or drop time. Individual control rods 
whose drop times are greater than safety analysis assumptions are 
not OPERABLE. This SR is performed prior to criticality, based on 
the need to perform this Surveillance under the conditions that 
apply during a plant outage and because of the potential for an 
unplanned plant transient if the Surveillance were performed with 
the reactor at power. The drop time includes the time span from 
trip signal actuation to 90% rod insertion. 

1. 10 CFR 50, Appendix A, GDC 10 and GDC 26 

2. 10 CFR 50.46 

3. FSAR, Section 14.4 

4. FSAR, Section 14.4.8 

5. FSAR, Section 14.4.9 
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B 3.1.6 Rod Insertion Limits 

BASES 

BACKGROUND 

PALISADES 

The insertion limits of the shutdown control rods are initial 
assumptions in all safety analyses that assume control rod 
insertion upon reactor trip. The insertion limits directly affect 
core power distributions and assumptions of available SOM, ejected 
control rod worth, and initial reactivity insertion rate. 

The applicable criteria for these reactivity and power distribution 
design requirements are 10 CFR 50, Appendix A, GDC 10, "Reactor 
Design," and GDC 26, "Reactivity Limits" (Ref. 1), and 
10 CFR 50.46, "Acceptance Criteria for Emergency Core Cooling 
Systems for Light Water Nuclear Power Reactors" (Ref. 2). Limits 
on shutdown control rod insertion have been established, and all 
control rod positions are monitored and controlled during power 
operation to ensure that the reactivity limits, ejected control rod 
worth, and SOM limits are preserved. 

The shutdown control rods are arranged into groups that are 
radially symmetric. Therefore, movement of the shutdown control 
rods does not introduce radial asymmetries in the core power 
distribution. The shutdown and regulating control rods provide the 
required reactivity worth for immediate reactor shutdown upon a 
reactor trip. 

The design calculations are performed with the assumption that the 
shutdown rods are withdrawn prior to the regulating rods. The 
shutdown control rods can be fully withdrawn without the core going 
critical. This provides available negative reactivity for SOM in 
the event of boration errors. The shutdown control rods are 
controlled manually or automatically by the control room operator. 
During normal plant operation, the shutdown rods are fully 
withdrawn. The shutdown rods must be completely withdrawn from the 
core prior to withdrawing any regulating rods during an approach to 
criticality. The shutdown rods are then left in this position 
until the reactor is shutdown. They affect core power, burnup 
distribution, and add negative reactivity to shutdown the reactor 
upon receipt of a reactor trip signal. 
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Accident analysis assumes that the shutdown control rods are fully 
withdrawn any time the reactor is critical. This ensures that: 

a. The minimum SOM is maintained; and 

b. The potential effects of a control rod ejection accident are 
limited to acceptable limits. 

Control rods are considered fully withdrawn at 128 inches, since 
this position places them in a very insignificant reactivity worth 
region of the integral worth curve for each bank. 

On a reactor trip, all full length control rods (shutdown and 
regulating), except the most reactive control rod, are assumed to 
insert into the core. The shutdown and regulating control rods 
shall be at their insertion limits and available to insert the 
maximum amount of negative reactivity on a reactor trip signal. 
The regulating rods may be partially inserted in the core as 
allowed by LCO 3.1.7, "Regulating Control Rod Insertion Limits." 
The shutdown rod insertion limit is established to ensure that a 
sufficient amount of negative reactivity is available to shutdown 
the reactor and maintain the required SOM (see LCO 3.1.1, "SHUTDOWN 
MARGIN (SOM)- Tave~ 525°F") following a reactor trip from full 
power. The combination of regulating rods and shutdown rods (less 
the most reactive control rod, which is assumed to be fully 
withdrawn) is sufficient to take the reactor from full power 
conditions at rated temperature to zero power, and to maintain the 
required SOM at rated no load temperature (Ref. 3). The shutdown 
rod insertion limit also limits the reactivity worth of an ejected 
shutdown .rod. 

The acceptance criteria for addressing shutdown rods as well as 
regulating rod insertion limits and inoperability or misalignment 
are that: 

a. There be no violation of: 

1. Specified acceptable fuel design limits, or 

2. Primary Coolant System pressure boundary damage; and 

b. The core remains subcritical after accident transients. 

As such, the shutdown rod insertion limits affect the safety 
analyses involving core reactivity, ejected rod worth, and SOM 
(Ref. 3). 
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LCO The shutdown rods must be within their insertion limits any time 
the reactor is critical or approaching criticality. This ensures 
that a sufficient amount of negative reactivity is available to 
shutdown the reactor and maintain the required SOM following a 
reactor trip. 

APPLICABILITY The shutdown rods must be within their insertion limits, with the 
reactor in MODES 1 and 2. The Applicability in MODE 2 begins 
anytime any regulating rod is withdrawn above 5 inches. This 
ensures that a sufficient amount of negative reactivity is 
available to shutdown the reactor and maintain the required SOM 
following a reactor trip. In MODES 1 and 2, if shutdown rods are 
not within their insertion limits, then SOM will be verified by 
performing a reactivity balance calculation (considering the listed 
reactivity effects in Bases Section SR 3.1.1.1). In MODE 3, 4, 5, 
or 6, the shutdown rods are fully inserted in the core and 
contribute to the SOM. Refer to LCOs 3.1.1 and 3.1.2, "SHUTDOWN 
MARGIN (SOM)- Tave~ 525° F," for SOM requirements in MODES 3, 4, 

ACTIONS 

PALISADES 

and 5. LCO 3.9.l, "Boron Concentration," ensures adequate SOM in 
MODE 6. 

This LCO has been modified by a Note indicating the LCO requirement 
is suspended during SR 3.1.5.5. This SR verifies the freedom of 
the control rods to move, and requires the shutdown rods to move 
below the LCO limits, which would normally violate the LCO. 

A.1, A. 2 and A.3 

Prior to entering this condition, the shutdown rods were fully 
withdrawn. If a shutdown rod is then inserted into the core, its 
potential negative reactivity is added to the core as it is 
inserted. If boron concentration is not changed at this time, SOM 
should not change. This, however, is verified within 1 hour, or 
boration is initiated to bring the SOM to within limit, if the 
control rod(s) is not restored to within limits prior to this time. 

In the event one shutdown or part length rod is not within limits 
and other actions have not been performed, the rod shall be 
declared inoperable within 1 hour. This places the condition into 
LCO 3.1.5, "Rod Operability and Alignment" which allows for SOM 
verification of boration. This ensures that the rod is no longer 
credited and safety analysis assumptions are still preserved. 
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When a shutdown or part length rod is not within limits, the rod 
can be declared inoperable within 1 hour time period. This action 
is performed if other options have not been elected. This reflects 
Palisades ability to run with an inoperable control rod. The 1 
hour time period reflects the importance of addressing this 
condition when entered. 

B.l and B.2 

When Required Action cannot be met or completed within the required 
Completion Time, a controlled shutdown should be commenced. The 
allowed Completion Time of 12 hours is reasonable, based on 
operating experience, for reaching MODE 3 from full power 
conditions in an orderly manner and without challenging plant 
systems. Due to Palisades low leakage core design the 12 hour 
Completion Time is required to not initiate any instability in the 
core while deescalating. A misaligned rod could cause a very 
skewed power distribution; therefore, a slower derate would be 
prudent. 

SURVEILLANCE SR 3.1.6.l 
REQUIREMENTS 

REFERENCES 

PALISADES 

Since the shutdown rods are positioned manually by the control room 
operator, verification of shutdown rod position at a Frequency of 
12 hours is adequate to ensure that the shutdown rods are within 
their insertion limits. Also, the 12 hour Frequency takes into 
account other information available to the operator in the control 
room for the purpose of monitoring the status of the shutdown rods. 

1. 10 CFR 50, Appendix A, GDC 10 and GDC 26 

.2. 10 CFR 50.46 

3. FSAR, Section 14.2 
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B 3.1.7 Regulating Rod Insertion Limits 

BASES 

BACKGROUND 

PALISADES 

The insertion limits of the regulating rods are initial assumptions 
in all safety analyses that assume control rod insertion upon 
reactor trip. The insertion limits directly affect core power 
distributions, assumptions of available SOM, and initial reactivity 
insertion rate. The applicable criteria for these reactivity and 
power distribution design requirements are 10 CFR 50, Appendix A, 
GDC 10, "Reactor Design," and GDC 26, "Reactivity Limits" (Ref. 1), 
and 10 CFR 50.46, "Acceptance Criteria for Emergency Core Cooling 
Systems for Light Water Nuclear Power Reactors" (Ref. 2). 

Limits on regulating rod insertion have been established, and all 
control rod positions are monitored and controlled during power 
operation to ensure that the power distribution and reactivity 
limits defined by the design power peaking, ejected control rod 
worth, reactivity insertion rate, and SOM limits are preserved. 

The regulating rod groups operate ·with a predetermined amount of 
position overlap, in order to approximate a linear relation between 
control rod worth and control rod position (integral control rod 
worth). The regulating rod groups are withdrawn and operate in a 
predetermined sequence. The group sequence and overlap limits are 
specified in the COLR. 

The regulating rods are used for precise reactivity control of the 
reactor. The positions of the regulating rods are manually 
controlled. They are capable of changing reactivity very quickly 
(compared to borating or diluting) . 

B 3.1-29 
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• BASES 

BACKGROUND 
(continued) 

• PALISADES 

Regulating Rod Insertion Limits 
B 3.1.7 

The power density at any point in the core must be limited to 
maintain specified acceptable fuel design limits, including limits 
that preserve the criteria specified in 10 CFR 50.46 (Ref. 2). 
Together, LCO 3.1.7, "Regulating Rod Insertion Limits"; LCO 3.2.4, 
" Quadrant POWER TILT (Tq)"; and LCO 3.2.5, "AXIAL SHAPE INDEX 
(ASI)," provide limits on control component operation and on 
monitored process variables to ensure the core operates within the 
linear heat rate (LCO 3.2.1, "Linear Heat Rate (LHR)"); assembly 
radial peaking factor F: LCO 3.2.2, "Assembly Radial Peaking; and 
total integrated radial peaking factor (F~) (LCO 3.2.3, "Total 
Integrated Radial Peaking Factor (F~)") limits in the COLR. 
Operation within the LHR limits given in the COLR prevents power 
peaks that would exceed the Loss Of Coolant Accident (LOCA) limits 
d~ri~ed by the Emer$en~y.Core.Cool~ng System analysis. Operation 
within the F1

A and Fr limits given in the COLR prevents Departure 
from Nucleate Boiling (DNB) during a loss of forced reactor coolant 
flow accident. In addition to the LHR, F~, and F~ limits, certain 
reactivity limits are preserved by regulating rod insertion 
limits. The regulating rod insertion limits also restrict the 
ejected control rod worth to the values assumed in the safety 
analysis and preserve the minimum required SOM in MODES 1 .and 2. 
The ejected rod case is limited to the reactivity worth for the 
highest worth rod ejected from the PDIL limit, thus limiting the 
maximum possible reactivity excursion. 

The establishment of limitinq safety system settinqs and LCOs 
requires that the expected long and- short term behavior of the 
radial peaking factors be determined. The long term behavior 
relates to the variation of the steady state radial peaking factors 
with core burnup and is affected by the amount of control rod 
insertion assumed, the portion of a burnup cycle over which such 
assertion is assumed and the expected power level variation 
throughout the cycle. 

The long term behavior relates to steady state full power 
operation. This condition of operation and resultant radial 
peaking factors are ensured by LCO 3.1.6 and SR 3.2.2.1 radial 
peaking factor verification. This ensures that the core is 
operated within nuclear design limits and verifies assumptions 
assumed in the safety analysis . 
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• BASES 

BACKGROUND 
(continued) 

APPLICABLE 
SAFETY 
ANALYSES 

PALISADES 

Regulating Rod Insertion Limits 
B 3.1.7 

The short term behavior relates to transient perturbations to the 
steady state radial peaking factors. The magnitudes of such 
perturbations depend upon the expected use of control rods during 
transient mitigation. The PDIL curve stated on the COLR dictates 
the acceptable control rod positioning for anticipated power 
maneuvers and transient mitigation within the limits. The PDIL 
limitations stated in the COLR reflect the assumptions made in the 
safety analyses. This ensures that radial peaking is not violated 
during power level maneuvering or transient mitigation. 

The regulating rod insertion and alignment limits are process 
variables that together characterize and control the three 
dimensional power distribution of the reactor core. Additionally, 
the regulating bank insertion limits control the reactivity that 
could be added in the event of a control rod ejection accident, and 
the shutdown and regulating bank insertion limits ensure the 
required SOM is maintained. 

Operation within the subject LCO limits will prevent fuel cladding 
failures that would breach the primary fission product barrier and 
release fission products to the primary coolant in the event of a 
LOCA, loss of flow, ejected control rod, or other accident 
requiring termination by a Reactor Protection System trip function. 

The fuel cladding must not sustain damage as a result of normal 
operation (Condition I) and anticipated operational occurrences 
(Condition II). The acceptance criteria for the regulating rod 
insertion, ASI, and Tq LCOs are such as to preclude core power 
distributions from occurring that would violate the following fuel 
design criteria: 

a. During a large break LOCA, the peak cladding temperature must 
not exceed a limit of 2200°F, 10 CFR 50.46 (Ref. 2); 

b. During a loss of forced reactor coolant flow accident, there 
must be at least a 95% probability at a 95% confidence level 
(the 95/95 DNB criterion) that the hot channel control rod in 
the core does not experience a DNB condition. 

c. During an ejected control rod accident, the fission energy input 
to the fuel must not exceed 200 cal/gm (Ref. 3); and 

d. The control rods must be capable of shutting down the reactor 
with a minimum required SOM, with the highest worth control rod 
stuck fully withdrawn, GDC 26 (Ref. 1). 
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Regulating Rod Insertion Limits 
B 3.1.7 

• _BA_s_E_s~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

• 

APPLICABLE 
SAFETY 
ANALYSES 

(continued) 

LCO 

PALISADES 

Regulating rod position, ASI, and Tq are process variables that 
together characterize and control the three dimensional power 
distribution of the reactor core. 

Fuel cladding damage does not occur when the core is operated 
outside these LCOs during normal operation. However, fuel cladding 
damage could result, should an accident occur with simultaneous 
violation of one or more of these LCOs. Changes in the power 
distribution can cause increased power peaking and corresponding 
increased local LHRs. 

The SOM requirement is ensured by limiting the regulating and 
shutdown rod insertion limits, so that the allowable inserted worth 
of the control rods is such that sufficient reactivity is available 
to shutdown the reactor to hot zero power. SOM assumes the maximum 
worth control rod remains fully withdrawn upon trip (Ref. 4). 

Operation at the insertion limits or ASI limits may approach the 
maximum allowable linear heat generation rate or peaking factor, 
with the allowed Tq present. Operation at the insertion limit may 
also indicate the maximum ejected control rod worth could be equal 
to the limiting value in fuel cycles that have sufficiently high 
ejected control rod worth. 

The regulating and shutdown rod insertion limits ensure that safety 
analyses assumptions for reactivity insertion rate, SOM, ejected 
control rod worth, and power distribution peaking factors are 
preserved. 

The limits on regulating rods sequence, overlap, and physical 
insertion, as defined in the COLR, must be maintained because they 
serve the function of preserving power distribution, ensuring that 
the SOM is maintained, ensuring that ejected control rod worth is 
maintained, and ensuring adequate negative reactivity insertion on 
trip. The overlap between regulating banks provides more uniform 
rates of reactivity insertion and withdrawal and is imposed to 
maintain acceptable power peaking during regulating rod motion. 

The Power Dependent Insertion Limit (PDIL) alarm circuit is 
required to be OPERABLE for notification that the rods are outside 
the required insertion limits. When the PDIL alarm circuit is 
inoperable, the verification of control rod positions is increased 
to ensure improper control rod alignment is identified before 
unacceptable flux distribution occurs . 
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• BASES 

Regulating Rod Insertion Limits 
B 3.1.7 

APPLICABILITY The regulating rod sequence, overlap, and physical insertion limits 
shall be maintained with the reactor in MODES 1 and 2. These 
limits must be maintained, since they preserve the assumed power 
distribution, ejected control rod worth, SOM, and reactivity rate 
insertion assumptions. Applicability in MODES 3, 4, and 5 is not 
required, since neither the power distribution nor ejected control 
rod worth assumptions would be exceeded in these MODES. SOM is 
preserved in MODES 3, 4, and 5 by adjustments to the soluble boron 
concentration. 

ACTIONS 

PALISADES 

This LCO has been modified by a Note indicating the LCO requirement 
is suspended during SR 3.1.5.5. This SR verifies the freedom of 
the control rods to move, and requires the regulating rods to move 
below the LCO limits, which would normally violate the LCO. 

A.1.1, A.1.2, and A.2 

Operation beyond the insertion limit may result in a loss of SOM 
and excessive peaking factors. If the regulating rod insertion 
limits are not met, then SOM must be verified by performing a 
reactivity balance calculation, considering the listed reactivity 
effects in Bases Section SR 3.1.1.l. One hour is sufficient time 
for conducting the c~lculation and commencing boration if the SOM 
is not within limits. The insertion limit should not be violated 
during normal operation; this violation, however, may occur during 
transients when the operator is manually controlling the control 
rod in response to changing plant conditions. When the regulating 
groups are inserted beyond the insertion limits, actions must be 
taken to either withdraw the regulating groups within the limits or 
to reduce THERMAL POWER to less than or equal to that allowed for 
the actual control rod insertion limit. A two hour limit provides 
a reasonable time to accomplish this, allowing the operator to deal 
with current plant conditions while limiting peaking factors to 
acceptable levels. 

Verifying SHUTDOWN MARGIN within 1 hour allows for the ensurance 
that the assumptions made in the safety analysis are maintained. A 
1 hour completion time is an adequate period of time to verify SOM 
is within limits. 

In addition, the out of sequence rods must be restored within 
appropriate sequence within one hour. This places the plant back 
into the configuration assumed by the Palisades safety analysis. 
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• BASES 

Regulating Rod Insertion Limits 
B 3.1.7 

ACTIONS C.l 
(continued) 

The required Completion Time of 2 hours from initial discovery of a 
regulating control rod group outside the limits until its 
restoration to within PDIL, shown on the figures in the COLR, 
allows sufficient time for borated water to enter the Primary 
Coolant System from the chemical addition and makeup systems, and 
to cause the regulating control rods to withdraw to the acceptable 
region. It is reasonable to continue operation for 2 hours after 
it is discovered. This Completion Time is based on limiting the 
potential xenon redistribution, the low probability of an accident, 
and the steps required to complete the action. 

When a Required Action cannot be completed within the required 
Completion Time, a controlled shutdown should be commenced. The 
allowed Completion Time of 6 hours is reasonable, based on 
operating experience, for reaching MODE 3 from full power 
conditions in an orderly manner and without challenging plant 
systems. 

SURVEILLANCE SR 3.1.7.1 
REQUIREMENTS 

PALISADES 

With the PDIL alarm circuit OPERABLE, verification of each 
regulating rod group position every 12 hours is sufficient to 
detect control rod positions that may approach the acceptable 
limits, and to provide the operator with time to undertake the 
Required Action(s) should the sequence or insertion limits be found 
to be exceeded. The 12 hour Frequency also takes into account the 
indication provided by the PDIL alarm circuit and other information 
about control rod group positions available to the operator in the 
control room. 

SR 3.1.7.1 is modified by a Note indicating that entry is allowed 
into MODE 2 without having performed the SR. This is necessary, 
since the unit must be in the applicable MODES in order to perform 
Surveillances that demonstrate the LCO limits are met. 

SR 3 .1. 7. 2 

Demonstrating the PDIL alarm circuit OPERABLE verifies that the 
PDIL alarm circuit is functional. The 31 day Frequency takes into 
account other Surveillances being performed at shorter Frequencies 
that identify improper control rod alignments. 

· B 3.1-34 
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BASES 

REFERENCES 

PALISADES 

Regulating Rod Insertion Limits 
B 3.1.7 

1. 10 CFR 50, Appendix A, GDC 10 and GDC 26 

2. 10 CFR 50.46 

3. FSAR, Section 14.4.2 

4. FSAR, Section 14.4.8 
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STE - SOM 
B 3.1.8 

~ B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.8 Special Test Exception Start-Up Physics Testing (SPT) 

BASES 

BACKGROUND 

PALISADES 

The primary purpose of the SOM STE is to permit relaxation of 
existing LCOs to allow the performance of certain PHYSICS TESTS. 
These tests are constructed to determine the control rod worth and 
SOM. 

Section XI of 10 CFR 50, Appendix B, "Quality Assurance Criteria 
for Nuclear Power Plants and Fuel Processing Plants" (Ref. 1), 
requires that a test program be established to ensure that 
structures, systems, and components will perform satisfactorily in 
service. All functions necessary to ensure that specified design 
conditions are not exceeded during normal operation and anticipated 
operational occurrences must be tested. Testing is required as an 
integral part of the design, fabrication, construction, and 
operation of the power plant. Requirements for notification of the 
NRC, for the purpose of conducting tests and experiments, are 
specified in 10 CFR 50.59, "Changes, Tests, and Experiments" 
(Ref. 2). 

The key objectives of a test program are to (Ref. 3): 

a. Ensure that the facility has been adequately designed; 

b. Validate the analytical models used in design and analysis; 

c. Verify assumptions used for predicting plant response; 

d. Ensure that installation of equipment in the facility has been 
accomplished in accordance with the design; and 

e. Verify that operating and emergency procedures are adequate. 

To accomplish these objectives, testing is required prior to 
initial criticality, after each refueling shutdown, and during 
startup, low power operation, power ascension, and at power 
operation. The PHYSICS TESTS requirements for reload fuel cycles 
ensure that the operating characteristics of the core are 
consistent with the design predictions, and that the core can be 
operated as designed (Ref. 4). 
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• _BA_S_E_S~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

• 

BACKGROUND 
(continued) 

APPLICABLE 
SAFETY 
ANALYSES 

PALISADES 

PHYSICS TESTS procedures are written and approved in accordance 
with established formats. The procedures include all information 
necessary to permit a detailed execution of testing required to 
ensure that the design intent is met. PHYSICS TESTS are performed 
in accordance with these procedures, and test results are approved 
prior to continued power escalation and long term power operation. 
Examples of PHYSICS TESTS include determination of critical boron 
concentration, control rod group worths, reactivity coefficients, 
flux symmetry, and core power distribution. 

It is acceptable to suspend certain LCOs for PHYSICS TESTS because 
fuel damage criteria are not exceeded. Even if an accident occurs 
during PHYSICS TESTS with one or more LCOs suspended, fuel damage 
criteria are preserved because adequate limits on power 
distribution and shutdown capability are maintained during PHYSICS 
TESTS. 

Reference 5 defines the requirements for initial testing of the 
facility, including PHYSICS TESTS. Requirements for reload fuel 
cycle PHYSICS TESTS are defined in ANSI/ANS-19.6.1-1985 (Ref. 4). 
Although these PHYSICS TESTS are generally accomplished within the 
limits of all LCO, conditions may occur when one or more LCOs must 
be suspended to make completion of PHYSICS TESTS possible or 
practical. This is acceptable as long as the fuel design criteria 
are not violated. As long as the Linear Heat Rate (LHR) remains 
within its limit, fuel design criteria are preserved. 

a. LCO 3 .1.1, "SHUTDOWN MARGIN (SOM)- Tave~ 525 ° F"; and 

b. LCO 3 .1. 2, "SHUTDOWN MARGIN ( SDM)-T 525 ° F" · 
ave ' 

and 

c. LCO 3 .1. 5, "Control Rod Alignment"; 

d. LCO 3 .1.6, "SHUTDOWN Rod Insertion Limits"; 

e. LCO 3 .1. 7' "Regulating Rod Insertion Limits." 

Therefore, this LCO places limits on the minimum amount of control 
rod worth required to be available for reactivity control when 
control rod worth measurements are performed. 
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BASES 

APPLICABLE 
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(continued) 

PALISADES 

STE - SOM 
B 3.1.8 

The individual LCOs cited above govern SOM control rod group 
height, insertion, and alignment. Additionally, the LCOs governing 
Primary Coolant System (PCS) flow, reactor inlet temperature, and 
pressurizer pressure contribute to maintaining Departure from 
Nucleate Boiling (DNB) parameter limits. The initial condition 
criteria for accidents sensitive to core power distribution are 
preserved by the LHR and DNB parameter limits. The criteria for 
the Loss Of Coolant Accident (LOCA) are specified in 10 CFR 50.46, 
"Acceptance Criteria for Emergency Core Cooling Systems for Light 
Water Nuclear Power Reactors" (Ref. 6). The criteria for the loss 
of forced reactor coolant flow accident are specified in 
Reference 7. Operation within the LHR limit preserves the LOCA 
criteria; operation within the DNB parameter limits preserves the 
loss of flow criteria. 

SRs are conducted as necessary to ensure that LHR and DNB 
parameters remain within limits during PHYSICS TESTS. Performance 
of these SRs allows PHYSICS TESTS to be conducted without 
decreasing the margin of safety. 

Requiring that shutdown reactivity equivalent to at least the 
highest estimated control rod worth (of those control rods actually 
withdrawn) be available for trip insertion from the OPERABLE 
control rod provides a high degree of assurance that shutdown 
capability is maintained for the most challenging postulated 
accident, a stuck control rod. Since LCO 3.1.1 is suspended, 
however, there is not the same degree of assurance during this test 
that the reactor would always be shut down if the highest worth 
control rod was stuck out and calculational uncertainties or the 
estimated highest control rod worth was not as expected (the single 
failure criterion is not met). This situation is judged 
acceptable, however, because specified acceptable fuel damage 
limits are still met. The risk of experiencing a stuck control rod 
and subsequent criticality is reduced during this PHYSICS TEST 
exception by the requirements to determine control rod positions 
every 2 hours; by the trip of each control rod to be withdrawn 7 
days prior to suspending the SOM; and by ensuring that shutdown 
reactivity is available, equivalent to the reactivity worth of the 
estimated highest worth withdrawn control rod (Ref. 5). 

PHYSICS TESTS include measurement of core parameters or exercise of 
control components that affect process variables. Among the 
process variables involved are total assembly radial peaking total 
pin radial peaking, Tq and ASI, which represent initial condition 
input (power peaking) to the accident analysis. Also involved are 
the shutdown and regulating rods, which affect power peaking and 
are required for shutdown of the reactor. The limits for these 
variables are specified for each fuel cycle in the COLR . 
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(continued) 

STE - SOM 
B 3.1.8 

PHYSICS TESTS meet the criteria for inclusion in the Technical 
Sp~cifications, since the components and process variable LCOs 
suspended during PHYSICS TESTS meet Criteria 1, 2, and 3 of the NRC 
Policy Statement. 

LCO This LCO provides that a m1n1mum amount of control rod worth is 
immediately available for reactivity control when control rod worth 
measurement tests are performed. The STE is required to permit the 
periodic verification of the actual versus predicted core 
reactivity conditions. The SOM requirements of LCOs 3.1.1 , 3.1.2, 
3.1.5, 3.1.6, and 3.1.7 may be suspended. 

APPLICABILITY This LCO is applicable in MODES 2 and 3. Although control rod 
worth testing is conducted in MODE 2, sufficient negative 
reactivity is inserted during the performance of these tests to 
result in temporary entry into MODE 3. Because the intent is to 
immediately return to MODE 2 to continue control rod worth 
measurements, the STE allows limited operation to 6 consecuti·ve 
hours in MODE 3, as indicated by the Note, without having to borate 
to meet the SOM requirements of LCO 3.1.1. 

ACTIONS A.l 

PALISADES 

With any control rod not fully inserted and less than the m1n1mum 
required reactivity equivalent available for insertion, or with all 
control rods inserted and the reactor subcritical by less than the 
reactivity equivalent of the highest worth control rod, restoration 
of the minimum SOM requirements must be accomplished by increasing 
the PCS boron concentration. The required Completion Time of 
15 minutes for initiating boration allows the operator sufficient 
time to align the valves and start the boric acid pumps and is 
consistent with the Completion Time of LCO 3.1.1 . 
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STE - SOM 
B3.l.8 

SURVEILLANCE SR 3.1.8.l 
REQUIREMENTS 

REFERENCES 

PALISADES 

Verification of the position of each partially or fully withdrawn 
full length or part length control rod is necessary to ensure that 
the minimum negative reactivity requirements for insertion on a 
trip are preserved. A 2 hour Frequency is sufficient for the 
operator to verify that each control rod position is within the 
acceptance criteria. 

SR 3 .1. 8. 2 

Prior demonstration that each control rod to be withdrawn from the 
core during PHYSICS TESTS is capable of full insertion, when 
tripped from at least a 50% withdrawn position, ensures that the 
control rod will insert on a trip signal. The 7 day Frequency 
ensures that the control rods are OPERABLE prior to reducing SOM to 
less than the limits of LCO 3.1.1. 

1. 10 CFR 50, Appendix B, Section XI 

2. 10 CFR 50.59 

3. Regulatory Guide 1.68, Revision 2, August 1978 

4. ANSI/ANS-19.6.1-1985, December 13, 1985 

5. FSAR, Chapter 14.4.8 

6. 10 CFR 50.46 

B 3.1-40 
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3.1 REACTIVITY CONTROL SYSTEMS 

Comparison of Existing and Revised Technical Specifications 



• 
Palisades Tech Spec Requirement List. Corrected through Amendment 170 

A list of the existing Palisades Tech Specs (TS) correlated to Palisades Revised Technical Specifications (RTS). 

First Column; Existing Palisades Tech Spec (TS) number 

Each numbered TS item is listed in the left-most column. Items which contain more than one requirement are listed once for each requirement. 

Second Column; Palisades Revised Tech Spec (RTS) number 

The nearest corresponding numbered RTS item is listed in the second column. If the item does not appear in RTS, it is noted as 'Deleted' or 'Relocated.' 

Deleted is used where an item has been eliminated as a tech spec, ie deleting, iaw GL 84-15, the requirement to test a D.G. when an ECCS pump in the opposite 
train becomes inoperable. 

Relocated is used where an i tern has been moved to a contro 11 ed program or document because it does not meet the "Criteria" of 10 CFR 50. 36 ( 2 )( c) (ii) . 

Where an item is relocated or deleted, the number of the associated RTS section has been added to allow sorting the list by section number. Relocated items, 
such as heavy load restrictions, which are not associated with any particular RTS section are arbitrarily assigned the number 5.0. 

Third Column; TS Item Descriptio~ 

An abbreviation of the TS requirement appears in the third column. Each item is identified as: LCD, ACTION, SR, Admin, Exception, etc. Some items are implied, rather than 
explicit, ie a LCD is implied when an ACTION exists without a stated LCD. 

Description Key; TS requirement type: 

Safety Limit 
Surveillance Requirement 
Limiting Safety Setting 
Limiting Condition for Operation 
Action 

Administrative Requirement 
Permitted Instrument Bypass 
Defined Ter.m 
Exception to other Requirement 
Descriptive material 
Table 

Forth Column; Classification of Changes: 

Column 3 syntax: 

SL: 
SR: 
LSS: 
LCO: 
ACTN: 

ADMN: 
Byps: 
DEF: 
XCPT: 
DESC: 
TBL: 

Safety limit; Applicable conditions 
Equipment to be tested; Test description; Frequency 
RPS Trip Channel & required setting 
Equipment to be operable; Applicable conditions 
Condition requiring action; Required action; Completion time 

Administrative requirement 
Bypassable component; conditions when bypass permitted 
Name of defined item 
Excepted spec or condition; Applicable conditions 
Subject matter 
Table 

Each change is identified as ADMINISTRATIVE, RELOCATED, MORE RESTRICTIVE, or LESS RESTRICTIVE. 

Fifth Column; Discussion of Changes: 

Each change is discussed briefly. 

1 



Comparison of existing Palisades Tech Specs and Proposed Palisades Tech Specs. 

TS Number 

3.1.3.c 

3.1.3.d 

3.1.3.e 

3.6.l.c 

3.10.1 

3.10.1.a 

3.10.1.b 

3.10.1.b 

3.10.1.c 

RTS Number 

3.1.2 

3.1 Deleted 

3.1 Deleted 

3.1.2, 3.3.1 
3.6.1, 3.9.1 

3.1.1 & .2 

3.1.1 

3.1.1 

3.1.1 

3.1.2 

TS requirement description 

LCD: Rx subcritical by required amount; <525°F 

LCD: Only 1 rod out w/o bubble & normal lvl 

LCD: No dilution w/o bubble & normal lvl 

LCO: No reactivity addn; w/o integrity 

Shutdown Margin Requirements 

LCD: SOM = 2% >525°F; W/4 PCPs 

LCD: SOM >3.75%; W/<4 PCPs >525°F 

ACTN: <4 PCPs & >525°F; Borate to req SOM 

LCD: Boron >CSD boron; <525°F w/~2810 gpm 

2 

• 
(03/28/96) 

Classification and Description of Changes 

LESS RESTRICTIVE: Using STS requirements. 

LESS RESTRICTIVE: Protection provided by new SOM definition and LCD 3.3.1. 

LESS RESTRICTIVE: SOM requirements are given in LCD 3.1.1 and LCD 3.1.2. 

ADMINISTRATIVE: Proposed RTS do not explicitly prohibit ~ilution or 
multiple rod withdrawal without containment integrity; 
they do, however, contain requirements which accomplish 
the same thing: LCD 3.3.l effectively prohibits withdrawal 
capability of more than one control rod while in 
conditions where containment Operability (integrity is not 
required. LCD 3.3.1 requires the Low Flow trip to be 
operable whenever more than one rod is capable of being 
withdrawn; with less than four pumps operating a low flow 
trip would block all rod withdrawal. Although not a RTS 
requirement, four pumps cannot be operated simultaneously 
until PCS temperature is well above 200°F, where 
containment integrity is required. LCO 3.9.l required 
sufficient boron concentration to maintain K~ <.95 and 
prohibits dilution if this LCO is not met; LCO 3.1.2 
requires a SOM ~3.75% while in MODE 5, and requires 
immediate boration if this LCD is not met. LCD 3.6.l 
requires the containment to be Operable above MODE 5. 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

The SOM value is unchanged with the exception of the 
reference to 4 pump operation is not mentioned since the 
applicability range bounds the SOM value for 4 pump 
operation. 

The SOM value is unchanged <4 pump operation is bounded by 
applicability range specified. This is contained within 
LCD 3.1.2 SOM Tave <525 F. 

Reworded to conform with standard with technical content 
remaining the same. 

The condition of MODE 3 <525°F applies to LCD 3.1.2 RTS. 
This applicability range bounds the SOM value required. 
For this condition the SOM value is 3750 pcm SOM. The 
requirement of being >CSD boron when Tave <525°F is 
incorporated in the additional SOM required in thic 



Comparison of existing Palisades Tech Specs and Proposed Palisades Tech Specs_ 

TS Number RTS Number TS requirement description 

3.10.1.d 3.1 Deleted ACTN: Untrippable rod; Verify SOM 

3.10.1.e 3.1.5.6 LCO: Each rod drop time <2.5 sec 

3 .10. 2 Deleted 

3 .10 .3 3 .1. 6 LCO: PL rods withdrawn 

3.10.3 3 .1. 6 XCPT: 3.10.3 (PL rods out LCO) N/A; Rod exercising 

3.10.4 3 .1. 5 Misaligned or Inop Control Rods 

3.10.4.a 3.1 Deleted DEF: Misaligned rod ( >Bin out) 

3.10.4.b 3.1 Deleted DEF: In op contra l rod 

3.10.4.b 3.1 Deleted DEF: I nop PL rod 

3.10.4.b 3 .1.5 LCO: <2 misaligned or inop rods; When >HSD 

3.10.4.b 3.1.5 E.l ACTN: >l misaligned or inop rod; HSD in 12 hrs 

3.10.4.c 3 .1. 5 B. 2 .1/. 2 ACTN: Misaligned rod; Hot chnl OK or be <75%; 2 hrs 

3.10.4.c 3.1.5 A.l ACTN: Misaligned rod; Verify SOM 

3.10.4.c 3.1 Deleted ACTN: Misaligned rod; Verify ejected rod worths 

3 .10. 5 3 .1. 9 Regulating Group Insertion Limits 

3.10.5.a 3 .1. 7 LCO: Reg rod sequence, overlap, & insertion w/in COLR 

3 

(03/28/96) 

Classification and Description of Changes 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADM! N ISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

applicability range. Therefore, the boron and flow 
requirements stated are not applicable. 

Reactivity consideration pertaining to an inoperable rod 
is accounted for the in RTS definition of SHUTDOWN MARGIN 
Section 1.1. Therefore this statement has been deleted 
since it is no longer applicable. 

This statement remains completely intact from the current 
license in SR 3.1.5.5. 

This LCO is unchanged, it has been incorporated in 
RTS 3.1.6 "Shutdown and Part Length Rod Insertion Limits." 

Changed wording to reflect standard. 

Not a defined term in STS 

Not a defined term in STS 

Not a defined term in STS 

Technical content unchanged, slight change in wording for 
this action. 

Technical content unchanged, slight change in wording for 
this action. 

Changed wording align with RTS. 

Changed wording to align with RTS. 

This requirement has been deleted this worth of the 
misaligned rod is incorporated in the SOM verification of 
3.1.5 A.l. 

Changed wording to reflect the RTS. Overlap is not 
discussed explicitly, but it is an inherent part of the 
rod sequencing. 



Comparison of existing Palisades Tech Specs and Proposed Palisades Tech Specs. 

TS Number RTS Number TS requirement description 

3.10.5.b 3.1.7 B.2 ACTN: Reg rod not w/in limit; Restore; 2 hrs 

3.10.6 3 .1.8 Shutdown Rod Limits 

3.lD.6.a 3 .1. 6 LCD: All SD Rods out before any regulating rods 

3.10.6.b 3.1 Relocated LCD: SD rods not withdrawn w/o bubble 

3.10.6.c 3 .1. 6 LCD: SD rods not below exercise limit until reg rods in 

3 .10. 7 3 .1. 8 XCPT: 3.10.1.a (4 PCP SOM) N/A; Phy Test 

3. lD. 7 3 .1. 7 XCPT: 3. lD. l.a (4 PCP SOM) N/A; Rod exercise 

3.10.7 3 .1.8 XCPT: 3. lD.1.b (<4 PCP SOM) N/A; Phy Test 

3 .10. 7 3.1 Deleted XCPT: 3.10.1.b (<4 PCP SOM) N/A; Rod exercise 

3.10.7 3 .1.8 XCPT: 3.10.3 (PL rods out) N/A; Phy Test 

3.10.7 3 .1.6 XCPT: 3.lD.3 (PL rods out) N/A; Rod exercise 

3.lD.7 3 .1.8 XCPT: 3.10.4.b (Misaligned or inop rod) N/A; Phy Test 

3 .10. 7 3 .1. 5/3 :1. 6 XCPT: 3.lD.4.b (Misaligned or inop rod) N/A; Rod exercise 

3. lD. 7 3 .1.8 XCPT: 3.10.5 (rod insrtn, seq, overlap) N/A; Phy Test 

3.lD.7 3 .1. 5/3 .1. 6 XCPT: 3.lD.5 (rod insrtn, seq, overlap) N/A; Rod ex 

3.10. 7 3 .1.8 XCPT: 3.10.6 (SD rod limits) N/A; Phy Test 

4 

• 
(03/28/96) 

Classification and Description of Changes 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

RELOCATED: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADM IN I STRATI VE: 

ADMINISTRATIVE: 

MORE RESTRICTIVE: 

ADM! NI STRATI VE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

ADM IN I STRATI VE: 

ADMINISTRATIVE: 

ADM! NI STRATI VE: 

Changed wording to reflect standard. 

Requirement unchanged. 

No similar requirement appears in STS. The intent of this 
requirement was to assure that the reactor was not taken 
critical without a bubble in the pressurizer. The initial 
criticality and initial low power physics testing were 
performed at 260"F T.,,. At that temperature it would be 
possible to be in a solid water condition. Proposed RTS 
do not allow criticality below 5DO"F for physics testing 
or below 525"F for normal operation. These newer 
restrictions eliminate the need for this Tech Spec 
requirement. 

Requirement unchanged. 

Changed wording to reflect standard. 

The exception for rod exercises is stated in a note in 
RTS for each applicable LCD that would require such a SR. 

Changed wording to reflect standard. 

Exception was not included in RTS; it is not needed. 

Changed wording to reflect standard. 

The exception for rod exercises is stated in a note in 
RTS for each applicable LCD that would require such a SR. 

Changed wording to reflect standard. 

The e~ception for rod exercises is stated in a note in 
RTS for each applicable LCD that would require such a SR. 

Changed wording to reflect standard. 

The exception for rod exercises is stated in a note in 
RTS for each applicable LCD that would require such a SR. 

Changed wording to reflect standard. 



• 
Comparison of existing Palisades Tech Specs and Proposed Palisades Tecb Specs. (03/28/96) 

TS Number RTS Number 

3. lD. 7 3 .1.6 

3.12 3 .1.4 

3 .12 3 .1. 4 

3.17.6.2 3.1.5 D.l 

3.17.6.18 3.1.7 C.l 

3.17.6T#2 3 .1. 5 

3.17.6T#18 3 .1. 7 

4.2.1.2 3.1.1.1/3.1.2.1 

4.2.2.l 3.1.5.5 

4.2.2.2 3.1.5.4 

4. lD 3 .1. 3 

4.10 3 .1.3 

4. lD 3.1 Deleted 

4. lD 3.1 Deleted 

4.lD 3.1.3.l 

4.17.6T#2-cc 3.1.5.2 

4.17.6T#l3-cft 3.1 Relocated 

4.17.6T#13-cal 3.1 Relocated 

TS requirement description 

XCPT: 3.lD.6 (SD rod limits) N/A; Rod exercise 

Moderator Temperature Coefficient 

LCO: MTC <+D.5E-4; <2% RTP 

Classification and Description of Changes 

ADMINISTRATIVE: 

ADMINISTRATIVE: 

The exception for rod exercises is stated in a note in 
RTS for each applicable LCD that would require such a SR. 

Requirement unchanged. 

ACTN: 1 Rod Pos chnl inop; check rods 15; Min after motion ADMINISTRATIVE: Requirement unchanged. 

ACTN: PDIL Alm inop; check rods; 15; Min after motion 

LCO: 2 chnls Rod Pos; >1 rod capable of withdrawal 

LCD: 2 chnls PDIL Alm; ~Hot Standby 

SR: PCS Boron; 2/wk 

SR: FL Rod Drop; verify drop times; Refueling 

SR: All Rods; exercise; 92 days 

Reactivity Anomalies 

LCD: Critical Boron; Actual w/in 1% of Predicted 

ADMN: Crit/Predicted B ok >1%; notify AEC, 24 hrs 

ADMN: Crit/Predicted B ok >1%; Eval to AEC, 3D days 

SR: Crit Boron; compare w predicted; periodically 

SR: 2 chnls Rod Pos; Chnl Check; 12 hrs 

ADMINISTRATIVE: Requirement unchanged. 

ADMINISTRATIVE: Rod position indication is addressed as a functional part 
of Rod Operability in LCD 3.1.5. 

ADMINISTRATIVE: Requirements unchanged. 

MORE RESTRICTIVE: Frequency changed from twice per week to once per day. 

ADMINISTRATIVE: Requirement unchanged. 

ADMINISTRATIVE: Requirement unchanged. 

ADMI NI STRATI VE: Requirement Unchanged. 

LESS RESTRICTIVE: This reporting requirement was issued as part of the 
original Palisades Tech Specs, circa 1971. Since that 
time lD CFR 5D.72 and 5D.73 have been issued to replace 
"Reporting Requirements" of this type. 

LESS RESTRICTIVE: This reporting requirement was issued as part of the 
original Palisades Tech Specs, circa 1971. Since that 
time lD CFR 5D.72 and 5D.73 have been issued to replace 
"Reporting Requirements" of this type. 

MORE RESTRICTIVE: RTS SR frequency is "31 days". 

ADMINISTRATIVE: Requirement unchanged. 

SR: 2 chnls Rod seq. cont/Alarm; Chnl fnc tst; 18 mo RELOCATED: This requirement does not meet the criterion of 
lD CFR 5D.36. 

SR: 2 chnls Rod sequence control/Alarm; Chnl cal; 18 mo RELOCATED: 

5 

This requirement does not meet the criterion of 
lD CFR 5D.36. 



• • 
Comparison of existing Palisades Tech Specs and Proposed Palisades Tech Specs. (03/28/96) 

TS Number RTS Number TS requirement description Classification and Description of Changes 

4.17.6T#l8-cft 3.1.7.2 SR: 2 chnls PDIL Alm; Chnl func test; 31 days ADM IN I STRATI VE: Requirement unchanged. 

4.17.6T#18-cal 3.1.7.2 SR: 2 chnls PDIL Alm; Chnl cal; 18 mo ADMINISTRATIVE: The PDIL is a computer generated alarm and is not subject 
to drift. A channel functional test is required by SR 
3.1.7.2, which accomplishes the same function. 

4.20 3 .1. 4 Moderator Temperature Coefficient 

4.20.1 3.1.4.1 SR: MTC; verify w/in limit; Refueling (B4 2%) ADMINISTRATIVE: Requirement unchanged. 

6 



• 

ATTACHMENT 4 

CONSUMERS POWER COMPANY 
PALISADES PLANT 

DOCKET 50-255 

STS CONVERSION TECHNICAL S~ECIFICATION CHANGE REQUEST 

3.1 REACTIVITY CONTROL SYSTEMS 

STS Pages Marked to Show the Differences Between RTS and STS 



SOM T nVjJ ) 2 0 0 ° r (An al 0 g) i§hi9i~i9.Jw~t:::::11:m~:1::~fl:~mRM~):i!ti~m::::::~::::::~~-,-~., 

• 3 .1 REACTIVITY CONTROL SYSTEMS 

3.1.l Shutdown Margin (SDM)-+ •• 9 W~W ~ ~B:~8\°F (Analog) 

LCO 3 .1.1 

APPLICABILITY: 

ACTIONS 

CONDITION 

A. SOM not within 
l i mi t. 

A. l 

• SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

SR 3 .1.1.1 

• CEO G STS Bi.tbfSAffirn: 
:·:·:·:·:·:·:·:·:·:·:·:· :-::;.;.;.;:;:;:;.;-;:;:;:;. 

REQUIRED ACTION COMPLETION TIME 

Initiate boration to 15 minutes. 
restore SOM to within 
limit. 

FREQUENCY 

.1:. 
II 
24 hours 
~m:~:t:§:ifil~:iu,:;,: 

3.1-1 



• 

SOM 

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.2 Shutdown Margin (SOM) - +avg ]m ~ 2oo~:::::::~:a:§'°F (Analog) 

ACTIONS 

CONDITION 

A. SOM not within 
l i mi t. 

SURVEILLANCE REQUIREMENTS 

A. l 

REQUIRED ACTION 

Initiate boration to 
restore SOM to within 
l i mi t. 

SURVEILLANCE 

3.1-2 

COMPLETION TIME 

15 minutes\\f 
:·:·:· 

FREQUENCY 

w:]::~:i:l:n: :g.;:::::'11:2::µ,r:§ 

~!l~~lli~~~l~~!~;:;:;:;P:;r 
:§:o:µ,&:99wrg·················· 

AW ti 

24 hours 
:~:n:~r~=~:n~i:rrn 



• 

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.3 Reactivity Balance (Analog) 

Reactivity Balance (Analog) 
3 .1.3 

LCD 3.1.3 The core reactivity balance shall be within ± 1% A*f*-- p of 
predicted values. 

APPLICABILITY: MODES 1 and 2. 

ACTIONS 

CONDITION 

A. Core reactivity A.l 
balance not within 
limit. 

REQUIRED ACTION COMPLETION TIME 

Reevaluate core design 72 hours 
and safety analysis and 
determine that the 
reactor core is 
acceptable for 
continued operation. 

AND 72 hours 

B. Required Action 
and associated 
Completion Time 
not met . 

A.2 Establish appropriate 

.~.h.~.:.§..~;.·~·~·y·~~~.~.i:~ •• ~~:~:~~ s 
B,~@Mmr:gm§:r:~@: :················ · 

B .1 Be in MODE 3. 

3.1-3 

6 hours 



Reactivity Balance (Analog) 
3 .1.3 

• SURVEILLANCE REQUIREMENTS 

SR 3.1.3.l 

• 

SURVEILLANCE 

------------------NOTES-------------------
1. The predicted reactivity values may be 

adjusted (normalized) to correspond to 
the measured core reactivity prior to 
exce~ding a fue] burnµp of ... 
60 etffect i ve +t:u1 l ~Rower aQays 
CsI.P..9.1 ~ .. ft er eaCh fuel 1 oadi il"g 
r§n~:~mlmt~. 

2. This Surveillance is not required to 
be performed prior to entry into 
MODE 2. 

Verify overall core reactivity balance is 
within ± 1% ~~:'!'!'p·:::of predicted values. 

3 .1-4 

FREQUENCY 

AND 

------NOTE-----
On l y ri=.q.~.i..r..t=.cJ 

~ 6t ~ ~ p:~:r,:~;1:~rn 

31 EFPD 
~:~:~:m§im1::i:n 



MTC (Analog) 
3 .1.4 

• 3.1 REACTIVITY CONTROL SYSTEMS 

• 

3.1.4 Moderator Temperature Coefficient (MTC) (Analog) 

LCO 3.1.4 The MTG shall be maintained within the limits specified in the 
GOLR. The maximum positive limit shall be that specified in Figure 
3.1.4 1. 

APPLICABILITY: MODES 1 and 2. 

ACTIONS 

CONDITION REQUIRED ACTION 

A.· MTC not within limits-. A.l Be in MODE 3. 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

SR 3.1.4.1 -------------------NOTE-------------~-----
This Surveillance is not required to be 
performed prior to entry into MODE 2. 

Verify MTC is within the upper ·§jp~@:m~:).::~:~: 
limits specified in the COLR. ····························· 

3.1-5 

COMPLETION TIME 

6 hours 

FREQUENCY 

(continued) 



SR 3.1.4.2 

• 

• 

1. 

2. 

SURVEILLANCE 

beiperformed prior to entry into 
MODE 1 or 2-;-

If the MTG is more negative than the 
COLR limit when extrapolated to the 
end of cycle, SR 3.1.4.2 may be . 
;epeated. Shutdo\1n must occur prior 
to exceeding the minimum ~llowabl? 
boron concentration at which MJ~ ~: 
projected to exceed the lower imi . 

Verify MTG is within the lower limit 
specified in the GOLR. 

3.1-6 

MTC (Analog) 
3 .1.4 

FREQUENCY 

Each fuel cycle 
\1'ithin 
7 effective ful 1 
power days (EFPD) 
of reaching 
40 EFPD core 
burn up 

A-NB 

Each fuel cycle 
\lithin 7 EFPD of 
reaching 2/3 of 
expected core 
burn up 



• 

Figure 3.1.4 1 (page 1 of 1) 

Allowable Positive MTG Limit 

3.1-7 

MTC (Analog) 
3 .1.4 



3.1 REACTIVITY CONTROL SYSTEMS 

3 .1. 5 Control Element Assembly (CEA) 19:~ .. :Al ignment (Analog) 

LCO 3 .1. 5 

APPLICABILITY: MODES 1 and 2 . 

• 

c rnc STS BAUI:M¥0E:S 
:·:·:·:·:=:-::::::::::::: :;:::;:::;:;:;:;:;:;:;:;:;: 

3.1-8 



• 

ACTIONS 

CONDITION 

A. One or more 
regulating GEAs 
trippable and 
misaligned from its 
group by > [7 inchg~]. iiiif"hes] .[E 

One regulating GEA 
trippable and 
misaligned from its 
group by 
> [15 inches]. 

REQUIRED ACTION 

A.I Reduce THERMAL POWER 
to .s 70% RTP. 

A.2.1 Verify SOM is 
~ [4.S]%Ak/k. 

A.2.2 Initiate boration to 
restore SOM to Hithin 
limit. 

A.3.1 Restore the 
misaligned GEA(s) to 
within [7 inches] 
(indicated position) 
of its group. 

A.3.2 Align the remainder 
of the GEAs in the 
group to Hithi n 

COMPLETION TIME 

1 hour 

1 hour 

1 hour 

2 hours 

2 hours 

[7 inches] (indicated 
position) of the 
misaligned GEA(s) 
Hhile maintaining the :[:,:.!I8:9:m 
insertion limit of 
LGO 3 .1. 7, 
"Regulating Control 
Element Assembly 
(GEA) Insertion 
Limits." 

A . i ~~.r1,:1¥:,::::,§,:IM,:]~:::::=:·~m]:~1:;em 

gg 
p;::;::@_:,:,::::::::o:::':: :::-~1nmt=1~:,:~ii:,:::::1:2'ri~1 1::qr,:::::::1:2:... .. 

r~§:E2r~' ::':§Qro:J#9:f:~:::tsm:r~ 
Pk 

3.1-9 



• 

• 

ACTIONS (continued) 

CONDITION 

B. One or more shutdown 
G~~s trippable and 
rod misaligned from 

~:w~!:~·:=:::r1~1~11:111111~:~1~:~:§0019:y:p 
~>b.&~··~::§:::::TnEhes+:~:··· 

~ ~~Q inches+. 

00 

One shutdown CEA 
trippable and 
misaligned from its 
group by 
> [15 inches]. 

REQUIRED ACTION 

B.l Reduce THERMAL POWER 
to .s 70% RTP. 

8.2.1 Verify SOM is 
~ [4. 5]% Ale/I<. 

B.2.2 Initiate boration to 
restore SOM to within 

COMPLETION TIME 

1 hour 

2 hours 

1 i mi t . :g:::::::~9!Jr$. 

ANB 

8.3 

@No 

Restore the 
misaligned CEA(s) to 
within [7 inches] 
(indicated po.§ .. .i...t.jgp) 

l1iifltll'f 
I~~ 

Qg 

~::;:::~mi:::·:::=::]]llll/11~/ll~l~/ll~i~~l/1~// 

3.1-10 

(continued) 



• ACTIONS (continued) 

CONDITION 

c. 

• crnc STS P:@UtMUJ.lfs 
.·.·.·.·.·.···::::::::::::::::::::::;:;::::::::::::::::: 

REQUIRED ACTION 

~N$ 

~.J:;J:@,:[:.]Mir:j::t.~]::1,,~M:::,::~],:g:~]~~];q:*: 

mm 
P:::;::m~rn:::::::::::::::::::1~nrfirm::::::§l!.::::::iM:?.m?.:::;:::~: ···················· ·····:(m:~:~:~mr,:s;:::::::e:~:21P:2:r.········ 

M§:r::tm:~@i&:::J:P::m~rn··· 

QB 

~·:=;:'i''si:?,::::::::::][111111~1~1111111111111~111±.~.~: 
MID 

G.2.1 Restore GEA motion 
inhibit to OPERABLE 
status. 

v. L.. L.. 

AA 

NOTE 
Performance of Required 
Action G.2.2 is allowed 
only when not in 
conflict with Required 
Action A.l, A.3.1, 
A. 3. 2, B .1, B. 3, or D .1. 

Place and maintain the 
GEA drive switch in 
either the "off" or 
"manual" position [, and 
fully ·,d thdravJ all ems 
in groups 3 and q and 
withdraw all G[As in 
group 5 to < 5% 
insertion].· 

3.1-11 

COMPLETION TIME 

1 hour 

[very 4'00: hours
thereaf'fer 

~?f hours 
::::::: 

6 hours 



• 

• 

ACTIONS (continued) 

D. 

E. 

CONDITION 

GEA deviation 
.9. .. 1.r.s.vtt .. JD.Q.P.crabl c . ... 
@:g 

----~ 
Required Action 
associated 

and 

iillfli AOt 

:1:n:9P:~:rgriJ@m·· 

OR 

T•1rn or more GEAs 
misaligned by 
>[15 inches . 

c rn G STS PAUI:SAtlE'S 
::::::::::::::::::::::::::::::::::::;:;:;:;:·:::::·:-:-: 

REQUIRED ACTION 

E .1 Be in MODE 3. 

3.1-12 

COMPLETION TIME 

1 hour 

Every 4 hours 
thereafter 

lll-1~ 
(continued) 



• SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

• 

SR 3.1.5.1 

SR 3 .1. 5. 2 

SR 3.1.5.3 

SR 3 .1. 5. 4 

SR 3.1.5.5 

SR 3. 1. 5. ei§ 

Verify the indicated position of each CEA to 

i&i~,p1ii~iti8i 
Verify that, for each CEA, the OPERABLE CEA 
position indicator channels, reed switch, and 
plant computer CEA position indication 

, ....... 
. ·.·.·.·.·.·.·.·.·.·.·.·.·.·: .. ·.·.·.•,·.·.·.·.·.·.·.·.·.·.·.·.·:·:·:·:·:·:·:·:·:·:·:·:· 

Verify CEA freedom of movement (trippability) 
by moving each individual CEA that is not 
fully inserted into the reactor core 
[5 inches] in either direction. 

Perform a CHANNEL FUNCTIONAL TEST of the reed 

i•lf--~-
s R 3 1 5 -7'6' Ver i f y each ffA- f~lJ.!•1:'"".•1.:.·• .. ••~.·• .. •.· ... n.••.·:n.··::.·· .. n.:.·:.:• .. h ... :.·.·•.· .. •: ... •: . .-.m.·• .. •:.P.·.:.P.:.• .. · .:.::.drop ti me i s . · · ,:,, s [3. l] ?i'? seconds··:··..... ~ 

3.1-13 

FREQUENCY 

12 hours 

12 hours 

92 days 

18 months 

Prior to 
reactor 
criticality, 
after each 
removal of the 
reactor head 1:8 
minih:i• ········ 



• 3.1 REACTIVITY CONTROL SYSTEMS 

APPLICABILITY: ~~~~:~t!d lll:IRP:iii~:Jl!i:~i~l~~:j::·:.~=:~::~~~:ij~~!~:g GEA not ful 
1 
y 

--------------------------------------NOTE-----------------------------------
Th is LCO is not app l i cable while performing SR 3. 1. 5. -&~]!jJ~iRP~i]it~~!rgJ)!j~::1:iQ$.i):. 

ACTIONS 

CONDITION 

A. One or more shutdown 
GEAs not 'tdthin 

fu:ii~:]1.:ll1~!1~11~1~i~g:t 
w:m:±:~::t:m.::rn1:mmi:@::··· · · · · · · ·· · ·· · · 

GEOG STS PADtSl.hilts 
::::::::::::::;:::::::::::::;:;:;:;:;:;:;:;:;:;:;:;:;:;: 

REQUIRED ACTION COMPLETION TIME 

A.1.1 Verify SOM 1 hour 
~ [4.5]% Ak/k. 

A.1.2 Initiate boration to 1 hour 
restore SOM to 
within limit. 

A.2 Restore shutdown 2 hours 
GEA(s) to Hithin 
l i mi t . :~:::[rl2!lm 

~:r:~[][·. : E~in:~:::f.¥t §:QM:[~: :·:g~]~]:~]: 
00 

QR 

~@~::]·]·:.:,::::::::::::::i~ll:i11~1/~:~ll::[n99 

3.1-14 



• 

CONDITION 

B. Required Action and 
associated 
Completion Time not 
met. 

GEOG STS PALmsAfiES 
::::::::::::::::::::::::::::::::::::::;:::::::;::::::::: 

REQUIRED ACTION COMPLETION TIME 

3.1-15 



• SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3 .1. 6 .1 

• 

• 3.1-16 



Reg u l at i n g CEA Insert i on Lim i ts (An al o g) i~!iiyjl:jg~'!~j!Q,9.;ji:,::~g!ifji~:fi!§!it~j]:!gp::;:jj:~:j~,:~.~:,~:§j 

• 3.1 REACTIVITY CONTROL SYSTEMS 

• 

• 

3.1.7 Regulating Control Element Assembly (CEA) ~g~[;!Insertion Limits (Analog) 

LCO 3 .1. 7 The ~gower €1-Qependent +~:nsertion -i-~imit .. JP.DIL) alarm circuit 
shan···be OPERABLE. The···regulating···HA !#'QP.! groups shall be 
limited to the withdrawal sequence and ra·.·.·.·the insertion limits 
specified in the COLR. 

APPLICABILITY: MODES 1 and 2. 

-----------~--------------------------NOTE-----------------------------------

Th is LCO is not applicable while pe.r..f.()T.T!l.i.D.9 .... ~K..? .. ~ .. L .. 5. .. • .. lJ .... I.<?.r during 
re a Ct 0 r p O\'Je r CU t back 0 per at i 0 n] 2rn:~rn:8:::i::~::::::::\:g~uJ:::::::&%~irpj},@mn~i/11 · 
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Regulating cm Insertion Li mi ts (Analog) :@~ijy:~::g~j:}::9~:::::::19'qjjJ::m:n:§:ir~m9~Mj:::~::~-~:~::~:§: 

• =AC=T=I=O=NS======================================;:::================= 

• 

• 

CONDITION 

A. Regulating ff.A 
groups inserted 
beyond the 
transient insertion 
limit. 

REQUIRED ACTION 

A.1.1 Verify SOM .. w.·.·.·.·.·.· 

~ [4.5]% Ak/k.J?.~]A e 
00 

A.1.2 Initiate boration 
to restore SOM to 
within limit. 

ANG 

A. 2 .1 

OR 

Restore regulating 
cm groups to 
within limits. 

~:s:,~::.;:::g ~lli~!l~:llll~~l"lllllll9:n' 
~l~~l~i~ll~11'1'n:§:~fMi:1::mn 

AND 

A.2 Reduce THERMAL 
POWER to less than 
or equal to the 
fraction of RTP 

ii.~:~:~~:~1:~:~::::::~ ~~ u ~ 
i:l"D"s··;·t·1· an-···;iii. d 
insertion limits 
specified in the 
COLR . 

3.1-18 

COMPLETION TIME 

2 hours 



• 

• 

• 

CONDITION 

B. Regulating GEA B.l 
groups inserted 
between the long 
term steady state 
insertion limit and 
the transient BR 
insertion limit for 

REQUIRED ACTION 

Verify short term 
steady state 
insertion limits· 
art not exceeded. 

> 4 h 0 u rs per .,,,.s ..,..,. 2,,__--ttiRe""'Snt~r'+i +'-C +-t -11-t' ni+C'-Fr'f-'-erl-a S'Tie-'-'TS 
24 hour in THERMAL POWER 

il&tr ~ 

COMPLETION TIME 

15 minutes 

G. Regulating GEA G.l Restore regulating 2 hours 
groups inserted 
bet~ween the long 
term steady state 
insertion limit and 
the transient 
insertion limit for 
intervals > 5 
effective full 
power days (Ef PD) 
per 30 HPD 
interval or 
> 14 HPD per 
365 HPD. 

PDIL alarm 
circuit 
inoperable. 

9Q. l 

GEA groups to 
v:ith in l i mits. 

Perform 
SR 3 .1. 7 .1. 
:(:x~tr1::®x''::::s.:n2:9:P:: 
pg:~:]JH!~my············· 
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1 hour 

Once per 4 hours 
thereafter Ohc!$. 

--



• CONDITION REQUIRED ACT ION COMPLETION TIME 

fO. Required Action 
and associated 
Completion Time 
not met. 

fb..1 Be in MODE 3. 6 hours 
·:·:·: :·:·:·: 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

SR 3.1.7.1 -------------------NOTE---------------------
This Surveillance is not required to be 
performed prior to entry into MODE 2. 

Verify each regulating ff.A---group position is 
within its insertion limits. 

FREQUENCY 

12 hours 

SR 3.1.7.2 Verify the accumulated times during which the 24 hours 
regulating CEA groups are inserted beyond the 
steady state insertion limits but Hithin the 
transient insertion limits. 

31 days 

GEOG STS rnmmsADES .:;:;:;:;:::;:;:::·:·:····················· 3.1-20 



• 

• 

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.8 ?.Pt?S:.1 .. ~J.T~.st Exception (STE) - Shutdown Margin (SOM) (Analog) i~Hid. 
R2e::::rn::1 mt:E::§ 

LCO 3. 1. 8 The WM-requirements of Leo:§: 3. 1. 1 !ijn:~::::::~ml:E?. (SHUTDOWN MARG IN 
fWM) ~l!V!J > 200°F," and the.regulatirig··caiifrol element assembly 
(CEA) insertion limits of LCO 3.1.7, "Regulating Control Element 
Assembly (CEA) Insertion Limits," may be suspended for 
measurement of CEA worth and the SOM, provided shutdown 
reactivity equivalent to at least the highest estimated CEA 
worth (of ... th.!3.?.E!. .. Qf:.°-'.? ... C1C:tl:l~l.1Y .. '•~i.thq_r..C1.'li.~.) .... i .. 5. .... C1.'l.C1.i.1 .. ~P.J q .... f<31". ... tti P 
.1 .. n.§.9r..!.J.9..n:::::~n£t :IiMQ:§:: :8::; + \ ?@::9:::;rn::~::~g:,:]fJ.1=cyi!t: :9 i= ~:::~rn:::::: CR9:g.:: 1m::nm:1n~m rn@&::::::i;>,:§:... 
:$.:9:~:P~)j:g~@trr~Ht::::mn:~J9@t~rim:n:~1:1:2:nJi:tfrm:P::m :w~MtP:n ~:::::::m+m~:::::::@omJ§HV±PP:WN 

l~i~~~11:~:~11111~llill\[\~~1~~11~1:~1111~1~:illllf-l~i~l:~:1~~1~11~1:~111111111::1~~:~:111i······ 
m8:9%:················································································································································································ 

APPLICABILITY: MODES 2 and 3 during PHYSICS TESTS. 

--------------------------------------NOTE-----------------------------------
Operation in MODE 3 shall be limited to 6 consecutive hours . 

3.1-21 



ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. ~&.B. ~ '~~:·~·=~:1::§:n9.•~~ A. l Initiate boration 
to restore 
required shutdown 
reactivity. 

15 minutes 

Tils'erted and 1 ess 
than the above 
shutdown reactivity 
equivalent 
available for trip 
insertion. 

OR 

AJ...J.. ... .s.rn.? .. r,1111J::m 
rni@n~rn:tum:g~rn··· Tn·s·e·rleff ... ifrid the 
reactor subcritical 
by less than the 
above shutdown 
reactivity 
equivalent. 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

SR 3.1.8.2 Verify that each f.fA-.r\P.m.r;::not fully inserted 
is capable of full in·s .. e.rfion when tripped 
from at least the 50% withdrawn position. 

3.1-22 

FREQUENCY 

2 hours 

Within f7 days+ 
prior to 
reducing SOM to 
less than the 
limits of 

•L~:µc\:•o~=,•,,,_~.:,_::,,•§:n3:::::~.::,::1ry,::r.i:::91':::: 
,.. P::m 

~::::=:~:::~,,~m 



• 

STE MODES 1 and 2 (Analog) 
~ 

REACTIVITY CONTROL SYSTEMS 3 .1 ) 

t' (STE) MODES 1 and 2 (Analog 3.1.9 Special Test Excep ion 

LCO 3 .1. 9 of PHYSICS TESTS, the requirements of During the performance 

LCO 3 . ! . : , "Cantrel Element As sembl Y ( n\J , (CE') I RS ert i "" LCO 3 .. ' "ShutdO'vm Control Element Assem } n LCO 3 .1. 6, 

Limits"; t 11sseml3ly (GE 11 ) Insertion ,, Regulating Control El emen n " LCO 3 .1. 7, 

Limits"; F t (~ 
2 2 "Total Planar Radial Peaking ~ac ~rt (Fr)"· and 

LCO 3. . ' "T t l Integrated Radial Peaking ac or r ' LCO 3. 2. 3, o a LT ( T _l_!I_ 

4 "AZIMUTHAL P0',4ER Tiq~ LCO 3. 2. , 

may be suspended, provided: 

a. the test pm:er pl ate au' Hh i Ch THERMAL POWER is restricted to 
shall not exceed 85% RTP; and 

13. SOM is > [4.5]% Ak/k. 

APPLICABILITY: MODES 1 and 2 during PHYSICS TESTS. 

ACTIONS 

I\ n. 

CONDITION 

Test power plateau 
exceeded. 

A. l 

REQUIRED ACTION 

Reduce THERMAL 
POWER to less than 
or equal to test 
pO'vwr pl ate au. 

3.1-23 

COMPLETION TIME 

15 minutes 

(continued) 



ACTIONS (continued) 

GONDITION REQUIRED ACTION 

STE MODES 1 and 2 (Analog) 
~ 

COMPLETION TIME 

B. SOM not ·...:ithin B.1 Initiate sol"ation 15 minutes 
limit. to l"estol"e sm4 to 

within limit. 

AN9 

B.2 Sus13enEI PHYS I GS 1 haul" 
TESTS. 

G. Requil"ed Action an El G.l Sus13end PHYS I GS 1 haul" 
associateEI TESTS. 
Gom13letion Time not 
~ AN9 

G.2 Be in M99E 3. 6 hoUl"S 

SURVEILLANGE REQUIREMENTS 

SU RV EI LLANGE FREQUENGY 

SR 3.1.9.l Vel"i fy THERMAL POWER is equal to al" less 1 haul" 
than the test 13owel" 13lateau. 

SR 3.1.9.2 Vel"i fy SOM is > [4 · 5]% Ak/k. 24 hours 



• 

• 

ATTACHMENT 5 

CONSUMERS POWER COMPANY 
PALISADES PLANT 

DOCKET 50-255 

STS CONVERSION TECHNICAL SPECIFICATION CHANGE REQUEST 

3.1 REACTIVITY CONTROL SYSTEMS 

STS Bases Pages Marked to Show·the Differences Between RTS and STS 



• 

• 

SOM ---+llVll > -200~gey° F (Analog) 
B 3.1.l 

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.l Shutdown Margin (SDM)----+avg > 200 Tw~~.:.8!?$°F (/\nalog) 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY 
ANALYSES 

The reactivity control systems must be redundant and capable of 
holding the reactor core subcritical when shutdown under cold 
conditions, in accordance with GDC 26 (Ref. 1). Maintenance of the 
SOM ensures that postulated reactivity events will not damage the 
fuel. SOM requirements provide sufficient reacti~ity margin to 
ensure that acceptabl~ fuel design limits will Dot be exceeded for 
normal shutdown and ail,\nticipated eQperational 9Qccurrences (AOOs). 
As such, the SOM defiries the degre~ of subcriti2ality that would be 
obtained immediately following the insertion of all control element 
assemblies (CEAs) pqqj~, assuming the single HA pgq. of highest 
reactivity worth is fully withdrawn. · 

The system design requires that two independent reactivity control 
systems be provided, and that one of these systems be capable of 
maintaining the core subcritical under cold conditions. These 
requirements are provided by the use of movable ffA-s. 'r9:9.~ ... Cir1cl. 
soluble boric acid _in the Reactor Cool ant System ( RCS)HB61m4'n& 
9991:,~g:t: §Y'§P¥:ffii·(,!BP:i§}. The ffA 89n!t:n9'~:,·r99 S,§ystem can comperlsate 
frir the rea~tivitY effects of the f~el and water temperature 
changes accompanying power level changes 9Y~r1h~ r~nge from full 
load to no. load. In addition, the ffA-s. 9P.i:F!lin:~:mr:::rP.iil$, together with 
the borat ion system, provide the SOM durln~r··pawer· Operation and are 
capable of making the core subcritical rapidly enough to prevent 
exceqdi119..HCi.C:.C:.QPtable fuel damage 9§§19!9.' limits, assuming that the 
~h~~~w~:~m::::'p@,tj. of highest reactivff}i"worth remains fully 

The soluble boron system can compensate for fuel depletion during 
operation and all *Xenon burnout reactivity changes, and maintain 
the reactor subcrit~·cal under cold conditions. 

During power opera.t_iq_ri, SOM control is ensured by operatin-g with ... 
the shutdown HA5- r&O.:$ fully withdrawn and the regulating ffA-5- #99$. 
within the limi.t.s. .. Hol·.··rco 3.1.7, "Regulating Control EJf?lllQ.tlt ....... w. 

Assembly (CEA) R99 Insertion Limits." When the illri-t- P.\Jgrff:. is in 
the shutdown and.refueling modes_,_Jhe SOM requirements ire met by 
means of adjustments to the Rf.£ ~M~ boron concentration. 

The minimum required SOM is assumed as an initial condition in 
safety analysis. The safety analysis (Ref. 2) establishes aft SOM 
that ensures specified acceptable fuel design limits are not 
exceeded for norma} __ pperation and AOOs, with the assumption of the 
highest worth HA t9@ stuck out following a reactor trip . 

B 3.1-1 
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• 

BASES 

SDM---+uvg > ~$?,:§° F (Analog) 
B 3.1.1 

The acceptance criteria for the SOM requirements are that specified 
acceptable fuel design limits are maintained. This is done by 
ensuring that: 

a. The reactor can be made subcritical from all operating 
conditions, transients, and Design Basis Events; 

b. The reactivity transients associated with postulated accident 
conditions are controllable within acceptable limits (aOeparture 
from fTNucleate b~oil ing r:gatio ftPN~R+], fuel centerline 
temperature limit AOOs, arid s ~ZQQ cal/gm energy deposition 
for the HA lfBP ejection ace i dentf;w and 

c. The reactor will be maintained sufficiently subcritical to 
preclude inadvertent criticality in the shutdown condition. 

The most limiting accident for the SOM requirements are based on a 
m@ain -s-§team +pine b~reak (MSLB), as described in the accident 
analysis (Ref. 2). The increased steam flow resulting from a pipe 
break in the main st.earn SY?.tem causes an increased energy removal 
from the affected -s-$team ~Generator (SG), and consequently the Rb.$ 
PCS. This results fn a reduction of the reaC:tor coolant 
femperature. The resultant coolant shrinkage causes a reduction in 
pressure. In.J.h.~.presence of a negative mfitoderator t,jtemperature 
t.yoeffi c i ent lfMffi&J.! t~ i.? cool down causes an increase fo core 
reactivity. As"RG-s :IB;¢.i$ temperature decre.Ci.S.~.s., th~ ... s..~y~ri ty of afT 
MSLB decreases until "the MODE 5 value is :C:O:ndi:faiciris'/ahe reached. 
The most limiting MSLB, with respect to pofenffaT'.fuer' damage 
before a reactor trip occurs, is a guillotine break of a main steam 
line inside containment initiated at the end of core life. The 
positive reactivity addition from the moderator temperature 
decrease will ter~jnate when the affected SG boils dry, thus 
terminating Rb.$ m~~ heat removal and cooldown. Following the MSLB, 
a post trip retufrito power may occur, however, no fuel damage 
occurs as a result of the post trip return to power, and THERMAL 
POWER does not violate the Safety Limit (SL) requirement of 
SL 2.1.1. 

In addition to the limiting MSLB transient, the SOM requirement 
must also protect against: 

a. Inadvertent boron dilution; 1:.~gfiMi!.'e·'tl 

b. An uncontrolled HA fbB withdrawal from a subcritical or low 
power condition; mm~~:*:·.~:): 

c. .?t.<lr.t.YP .. of an inactive reactor cool ant pump ( RCP); and· 'JBB.f!'.;: ~.D~ 
~;,~~tif ;:;:: §'f,i 

d. ffA p'g,fu'~:r~H ::Jf'oQ. ejection. '(B~ln::;:::·lil)i 

c EOG STS 1nmtsAb.ES B 3 .1-2 
:·:··;:::::::::::::::;:::·:;.::::::::::::::::::::::;:·:·· 



BASES 

LCO 

• 

SDM---fllVll > ~~g~° F (Analog) 
B 3.1.1 

Each of these events is discussed below. In the boron dilution 
analysis, the required SOM defines the reactivity difference 
between an initial subcritical boron concentration and the 
corresponding critical boron concentration. These values, in 
conjunction with the configuration of the RCS and the assumed 
dilution flow rate, directly affect the results of the analysis. 
This event is most limiting at the beginning of core life when 
critical boron concentrations are highest. 

The withdrawal of CEAs from subcritical or low power conditions 
adds reactivity to the reactor core, causing both the core power 
level and heat flux to increase with corresponding increases in 
reactor coolant temperatures and pressure. The withdrawal of CEAs 
also produces a time dependent redistribution of core power. 

Depending on the system initial conditions and reactivity insertion 
rate, the uncontrolled CEA withdrawal transient is terminated by 
either a high power trip or a high pressurizer pressure trip. In 
all cases, power level, RCS pressure, linear heat rate, and the 
DNBR do not exceed allowable limits. 

The startup of an inactive RCP \·1ill not result in a "cold 'n'ater" 
criticality, even if the maximum difference in temperature exists 
between the SC and the core. The maximum positive reactivity 
addition that can occur due to an inadvertent RCP start is less 
than half the minimum required SOM. An idle RCP cannot, therefore, 
produce a return to power from the hot standby condition. 

SOM satisfies Criterion 2 of the NRG Policy Statement. 

The MSLB (Ref. 2) and the boron dilution (Ref. 3) accidents are the 
most limiting analyses that establish the SOM value of the LCO. 

~:~:i~~~;~~:~!a~~~~:n!~' a i ;oi~~t~;~ i! ~~~~!~e~h-~~;~;~:g~~-¥~!-~:~m~ig:~Jif o 
e")foe"Cd ·~m:~fflO CFR 100, "Reactor Site Criteria," limits (Ref. 4). 
For the borOn dilution accident, if the LCO is violated, then the 
m1nimum required time assumed for operator action to terminate 
dilution may no longer be applicable. 

SOM is a core physics design condition that can be ensured through 
CEA positioning (regulating and shutdown CEA) and through the 
soluble boron concentration . 

B 3. l-3 
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BASES 

SDM---fllVll > WG~~t F (Pmal og) 
B 3.1.1 

APPLICABILITY In MODES 3 and 4, the SOM requirements are applicable to provide 
sufficient negative reactivity to meet the assumptions of the 
safety analyses discussed above. In MODES 1 and 2, SOM is ensured 
by complying Hi th LCO 3 .1. 6, "ShutdO'tm Control Element Assembly 

·(CEA) Insertion Limits," and LCO 3.1.7. If the insertion limits of 
LCO 3.1.6 or LCO 3.1.7 are not being complied Hith, SOM is not 
automatically violated. The SOM must be calculated by performing a 
reactivity balance calculation (considering the listed reactivity 
effects in Bases Section SR 3.1.1.1). In MODE 5, SOM is addressed 
by LCO 3.1.2, "SHUTDOWN MARGIN (SOM) TllVll s 200°F." In MODE 6, the 
shutdown reactivity requireFRents are given in LCO 3.9.l, "Boron 
Concentration." 

it•r•••~wr•t1,it~· 

ACTIONS A:l 

If the SOM requirements are not met, boration must be initiated 
promptly. A Completion Time of 15 minutes is adequate for an 
operator to correctly align and start the required systems and 
components. It is assumed that boration will be continued until 
the SOM requirements are met. 

In the determination of the required combination of boration flow 
rate and boron concentration, there is no unique requirement that 

B 3.1-4 
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BASES 

SDM--t:l!Vll > ~§?§° F (Analog) 
B 3.1.l 

must be satisfied. Since it is imperative to raise the boron 
concentration of the Rf& PG$ as soon as possible, the boron 
concentration should be a hfghly concentrated solution, such as 
that normally found in the boric acid storage tank or the borated 
· ... ·ater storage tank $:lRWffi. The operator should borate with the best 
source available foFlhe plant conditions. 

In determining the boration flow rate, the time core life must be 
considered. for instance, the most difficult time in core life to 
increase the RCS boron concentration is at the beginning of cycle, 
when the boron concentration may approach or exceed 2000 ppm. 
Assuming that a value of 11l Ak/k must be recovered and a borati on 
flow rate of [ ] gpm, it is possible to increase the boron 
concentration of the RCS by 100 ppm in approximately 35 minutes. 
If a boron worth of 10 pcm/ppm is assumed, this combinatio~ of 
parameters wi 11 increase the SOM by 1% Ak/k. These borati on 
parameters of [ ] gpm and [ ] ppm represent typical values and 
are provided for the purpose of offering a specific example. 

SURVEILLANCE SR 3.1.1.1 
REQUIREMENTS 

~iii~i.iJi;i;i•ij~"iiii£llliiJ~l.~i;ilii~·:r~ 
a. -Rf-£ B@~ boron concentration; 

b . f-fA p:g~!~!gij:::=:,:::r9:q p 0 s i ti 0 n s ; 

c. -Rf-£ ~£'§ average temperature; 

d. Fuel burnup based on gross thermal energy generation; 

e. Xenon concentration; iiqq 
f. Samarium concentration; and 

~TI· Isothermal t,iemperature e§oeffi c i ent (ITC) . 

Using the ITC accounts for Doppler reactivity in this calculation 
because the reactor is subcritical and the fuel temperature will be 
changing at the same rate as the -Rf-£ :~g~. 

·-··jlfllr:!:n 
B 3.1-5 



BASES 

REFERENCES 

SDM---fuvg > -2-0tf§?§°F (Analog) 
B 3.1.1 

th~t'i$h~ hegat+ve r@~-q~J•v•~ty•Rtg.f@q£· :~yg 1!9 samaF'lunFlS B££s~Hr·•B& 

11miii~ii1ii;1i1i•r1!~:: 
•• ,,.11•111111\lli,: 
The frequency of 24 hours is based on the generally slow change in 
required boron concentration, and also allows sufficient time for 
the operator to collect the required data, ·which includes 
performing a boron concentration analysis, and complete the 
calculation. 

1. 10 CFR 50, Appendix A, GDC 26 

2. FSAR, Section f---f:~.4slrt 

3. FSAR, Section f----f@~•!\i)@ 

4. 10 CFR 100 

$~ · :[§~R•i:':,:. ~§s•t,:1 9n·•'•''~4=•P:•g 

§ ~·:••:::r§~R::;:::•:::::§:~!m•:J:•~n:::::m~=l~ 

•r@'i• r~~gH:~~@t199:,.,•:14 ur:a 

B 3.1-6 
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SDM~!!Vll > 200:.5.'~?~°F (Analog) 
B 3.1.2 

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.2 Shutdown Margin (SDM)--+!!Vll::; 200%)9?~°F (Analog) 

BASES 

BACKGROUND The reactivity control systems must be redundant and capable of 
holding the reactor core subcritical when shut down under cold 
conditions, in accordance with GOG 26 (Ref. 1). Maintenance of the 
SOM ensures that postulated reactivity events \Jill not damage the 
fuel. SOM requirements provide sufficient reactivity margin to 
ensure that acceptable fuel design limits \Jill not be exceeded for 
normal shutdown and anticipated operational occurrences (AOOs). As 
such, SOM defines the degree of subcriticality that would be 
obtained immediately following the insertion of all control element 
assemblies (CEAs), assuming the single CEA of highest reactivity 
\wrth is fully wi thdra·,m. 

The system design requires that t\10 independent reactivity control 
systems be provided, and that one of these systems be capable of 
maintaining the core subcritical under cold conditions. These 
requirements arc provided by the use of movable CEAs and soluble 
boric acid in the Reactor Coolant System (RCS). The CEA System can 
compensate for the reactivity effects of the fuel and water 
temperature changes accompanying po\1er level changes over the range 
from full 1 oad to no 1 oad. In addition, the CEAs, together ·,1ith 
the boration system, provide the SOM during po\1er operation and are 
capable of making tl=1c core subcritical· rapidly enough to prevent 
exceeding the acceptable fuel damage limits, assuming that the GEA 
of highest reactivity l/orth remains fully Hithdra~m. 

The soluble boron system can compensate for fuel depletion during 
operation and all xenon burnout reactivity changes, as ·,wll as 
maintain the reactor subcritical under cold conditions. 

During pmwr operation, SDM control is ensured by operating ·,Ji th 
the shutdown CEAs fully withdrawn and the regulating CEAs within 
the limits of LGO 1.1.7, "Regulating Control Element Assembly (GEA) 
Insertion Limits." When the unit is in the shutdmm and refueling 
modes, the SOM requirements are met by means of adjustments to the 
RCS boron concentration. · 

B 3.1-7 



BASES 

APPLICABLE 
SAFETY 

.ANALYSES 

LCO 

SDM~llVll > 200 < 525°F (Analog) 
B 3.1.2 

The m1n1mum required SOM is assumed as an initial condition in 
safety analysis. The safety analysis (Ref. 2) establishes aft SOM 
that ensures specified acceptable fuel design limits are not 
exceeded for norma].gperation and AOOs with the assumption of the 
highest worth ff.A rqg stuck out following a reactor trip. 
Specifically, for MODE 5 gqq::~*:l@g, the primary safety analysis 
that relies on the SOM limTfs fs the boron dilution analysis. 

The acceptance criteria for the SOM requirements are that the 
specified acceptable fuel design limits are maintained. This is 
done by ensuring that: 

a. The reactor can be made subcritical from all operating 
conditions, transients, and Design Basis Events; 

b. The reactivity transients associated with postulated accident 
conditions are controllable within acceptable limits (departure 
from nucleate boiling.ratio, fuel centerline temperature limits 
for AOOs, and ~ ~ .zp:q cal/gm energy deposition for the ff.A 
pqfii!,p~i,:j:::·@;g;g! ejection aCcident); and 

c. The reactor will be maintained sufficiently subcritical to 
preclude inadvertent criticality in the shutdown condition. 

An inadvertent boron dilution is a moderate frequency incident as 
defined in Reference 2. The core is initially subcritical with all 
ffA5- t9a.~ inserted. A Chemical and Vo1ume Control System 
ma l fuhcl:f()t1 occurs, which causes unborated water to be pumped to 
the Rf.$ e&:§ vi a three charging pumps. 

The reactivity change rate associated with boron concentration 
changes due to inadvertent dilution is within the capabilities of 
operator recognition and control. 

The high neutron flux alarm on the startup channel instrumentation 
will alert the operator to the boron dilution with a minimum of 
15 minutes remaining before the core becomes critical. 

SOM satisfies Criterion 2 of the NRG Policy Statement. 

The accident analysis has shown that the required SOM is sufficient 
to avoid unacceptable consequences to the fuel or Rf.$ PG$ as a 
result of the events addressed above. 

B 3 .1-8 
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BASES 

SDM~llVll > ·200 < 525 ° F (Analog) 
B 3.1.2 

The boron dilution (Ref. 2) accident initiated in MODE 5 is the 
most limiting analysis that establishes the SOM value of the LCO. 
For the boron dilution accident, if the LCO is violated, then the 
minimum required time assumed for operator action to terminate 

lliitfliWfllJ•••111,i111~1rth~ 
SOM is a core physics design condition that can be ensured through 
CEA positioning (regulating and shutdown CEAs) and through soluble 
boron concentration. 

APPLICABILITY In MODE 5, the SOM requirements are applicable to provide 
sufficient negative reactivity to meet the assumptions of the 
safety analyses discussed above. In MODES 1 and 2, SOM is ensured 
by complying 'tt'ith LCO 3.1.6, 11 Shutdo'lln Control Element Assembly 
(CEA) Insertion Limits, 11 and LCO 3.1.7. If the insertion limits of 
LCO 3.1.6 or LCO 3.1.7 are not being complied with, SOM is not 
automatically violated. The SOM must be calculated by performing a 
reactivity balance calculation (considering the listed reactivity 
effects in Basds Section SR 3.1.2.1). In MODES 3 and 4, the SOM 
requirements are given in LCO 3.1.1, 11 Sl=!UTOO'IJN MARGIN T[Qll > 200°F. 11 

In MODE 6, the shutdO'tm reactivity requirements are given in 
LCO 3.9.1, 11 Boron Concentration. 11 

~::9::::::M@fJr;,:,, ~:::w11',1:~:: 1:rn1~~~'i.:::::%::::?,?.:~·2,r::rn:::gnP.::: MPfJs§::::::~::~:: ::~nP., 1:::?:::::::~:1.1~ :::,:§ll!f1'''r~94J:n~m~~ft§ 

ACTIONS A.I 

If the SOM requirements are not met, boration must be initiated 
promptly. A Completion Time of 15 minutes is adequate for an 
operator to correctly align and start the required systems and 
components. It is assumed that boration will be continued until 
the SOM requirements are met . 

c EOG STS P:AEts:AbES B 3.1-9 
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In the determination of the required combination of boration flow 
rate and boron concentratiorr, there is no unique requirement that 
must be satisfied. Since it is imperative to raise the bciron 
concentration of the RCS as soon as possible, the boron 
concentration should be a highly concentrated solution, such as 
that normally found in the boric acid storage tank or the borated 
water storagd tank. The operator should borate with the best 
source available for the plant conditions. 

In determining the boration flow rate the time core life must be 
considered. For instance, the most difficult time in core life to 
increase the RCS boron concentration is at the beginning of cycle, 
when the boron concentration may approach or exceed 2000 ppm. 
Assuming that a value of 1% Ak/k must be recovered and a boration 
flow rate of [ ] gpm, it is possible to increase the boron 
concentration of the RCS by 100 ppm in approximately 35 minutes. 
If a boron 1trnrth of 10 pcm/ppm is assumed, this combination of 
parameters '1dll increase the SOM by 1% Ak/k. These boration 
parameters of [ ] gpm and [ ] ppm represent typical values and 

. ill.lflli•Illill~~·ili:I 
1'.rg=::::~§M:::::ri:B.ll,t.Ji!r:~m~,9:~§: .~ri·::::m§f:::.r ·.·.···· ··w · · · · ······· ··········· ···· ·····.· ·····.·.···· 
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SURVEILLANCE SR 3.1.2.1 
REQUIREMENTS 

In MODE 5, the SOM is verified by performing a reactivity balance 
calculation, considering the listed reactivity effects: 

a. RCS boron concentration; 

b. CEA positions; 

c. RCS average temperature; 

d. Fuel burnup based on gross thermal energy generation; 

B 3.1-10 
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e. Xenon concentration; 

f. Saffiariuffi concentration; and 

SDM----=i:l!Vll > 200 < 525°F (Analog) 
B 3.1.2 

g. Isotherffial teffiperature coefficient (ITC). 

Using the ITC accounts for Doppler reactivity in this calculation 
because the reactor is subcritical, and the fuel teffiperature Hill 
be changing at the same rate as that of the RCS. 

The frequency of 21 hours is based on the generally slo~~ change in 
required boron concentration and also allows sufficient time for 
the operator to collect the required data, which includes 
performing a boron concentration analysis, and complete the 
calculation. 

laWRl;BAW8'lllll~lll~11!!2 
.·.·.·.·.·.:-:-:-:-:-:-:-:-:·:·:·:·:·:·:·:·:·:···:-:-:·:;:;:;::::: 

1. 10 CFR 50, Appendix A, GOC 26 

2. FSAR, Section f--+~4\'j~ 
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B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.3 Reactivity Balance (Analog) 

BASES 

BACKGROUND According to GDC 26, GDC 28, and GDC 29 (Ref. 1), reactivity shall 
be controllable, such that, subcriticality is maintained under cold 
conditions, and acceptable fuel design limits are not exceeded 
during normal operation and anticipated operational occurrences. 
Therefore, reactivity balance is used as a measure of the predicted 
versus measured core reactivity during power operation. The 
periodic confirmation of core reactivity is necessary to ensure 
that Design Basis Accident (OBA) and transient safety analyses 
remain valid. A large reactivity difference could be the result of 
unanticipated changes in fuel, control element assembly (CE/\) :fqg 
worth, or operation at conditions not consistent with those assumed 
in the predictions of core reactivity, and could potentially result 
in a loss of SOM or violation of acceptable fuel design limits. 
Comparing predicted versus measured core reactivity validates the 
nuclear methods used in the safety analysis and supports the SOM 
9.~l!lonstrations (LCO 3.1.1, "SHUTDOWN MARGIN (SOM) +;wg > 200Iw~i··g 
S45°F") in ensuring the reactor can be brought safely to cold, 
slihcrit i cal condi ti ans. 

When the reactor core is critical or in normal power operation, a 
reactivity balance exists and the net reactivity is zero. A 
comparison of predicted and measured reactivity is convenient under 
such a balance, since parameters are being maintained relatively 
stable under steady state power conditions. The positive 
reactivity inherent in the core design is balanced by the negative 
reactivity of the control components, thermal feedback, neutron 
leakage, and materials in the core that absorb neutrons, such as 
burnable absorbe~s producing zero net reactivity. Excess 
reactivity can be inferred from the cri(ical boron curve, which 
pro vi des an i ndi cation of the .~s>J~.!?.J~ ... J:>.9.:C.9.D. ~-.9.DS:..~.n.!..r..~tip_n in the 
Reactor Cool ant System (RCS) R¥.Mm@r&]P.gg)::@.0.ti]ii~M$f:i~l!m:::'(ij:Q?.W versus 
cycle burnup. Periodic measureiii"enl" oflhe·w;::s·pcs boron .. 
concentration for comparison \'.I.it~ Jhi=.. predicted value with other 
variables fixed (such as ffA ¢P,ntr9'T:Jrqg height, temperature, 
pressure, and power) pro vi des· a ccinvefrfent method of.ensuring that 
core reactivity is within design expectations, and that the 
c~lculational models used to generate the safety analysis are 
adequate . 

B 3.1-12 
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APPLICABLE 
SAFETY 
ANALYSES 

In order to achieve the required fuel cycle energy output, the 
uranium enrichment in the new fuel loading and in the fuel 
remaining from the previous cycle, provides excess positive 
reactivity beyond that required to sustain steady state operation 
throughout the cycle. When the reactor is critical at RTP and 

. moderator temperature, the excess positive reactiyjty.i~ 
compensated by burnable absorbers (if any), GfAs- ¢!ih-tmrn rqq~, 
whatever neutron poisori~(mainly xenon and samarium}arepresent in 
the fuel, and the -R-G$ RO.$ boron con cent ration. 

When the core is producing THERMAL POWER, the fuel is being 
depleted and exces~ .. reactivity is decreasing. As the fuel 
depletes, the -R-G$ ?~$ boron concentration is reduced to decrease 
negative reactivit.Y.and maintain constant THERMAL POWER. The 
critical boron curve is based on steady state operation at RTP. 
Therefore, deviations from the predicted critical boron curve may 
indicate deficiencies in the design analysis, deficiencies in the 
calculational models, or abnormal core conditions, and must be 
evaluated. 

Accurate prediction of core reactivity is either an explicit or 
implicit assumption in the accident analysis evaluations. Every 
accident evaluation (Ref. 2) is, therefore, dependent upon accurate 
evaluation of core reacti.YitY~ .. lri particular, SOM and reactivity 
transients, such as ff.A ¢.'.96.in£lm:::rP.lll withdrawal ace i dents or ff.A 
§0.htM£11l:n!O.d ejection accldehfs;· .a.re very sensitive to accurate 
prediCffon''of core reactivity. These accident analysis evaluations 
rely on computer codes that have been qualified against available 
test data, operating plant data, and analytical benchmarks. 
Monitoring reactivity balance additionally ensures that the nuclear 
methods provide an accurate representation of the core reactivity. 

Design calculations and safety analyses are performed for each fuel 
cycl~ for the purpose of predetermining reactivity behavior .and the 
R{;.$ m~:$\ boron concentration requirements for reactivity control 
duri'n"g···fue l depletion . 

. GEOG STS PiHMSAOE:S B 3.1-13 
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The comparison between measured and predicted initial core 
reactivity provides a normalization for calculational models used 
to predict core reactivity. If the measured and predicted ~ PCS 

~~04~~~~e(~~~~ i ~~s n:~r a~~~~t~ii:~=n~iji1~~:~~J~~~~·~o~·~q~~~~b.~~~~~J"······ 
then the assumptions used in the· reloaa··c:yc:Te design arialjsiS or 
the calculational models used to predict soluble boron requirements 
may not be accurate. If reasonable agreement between measured and 
predicted core reactivity exists at BOC, then the prediction may be 
normalized to the measured boron concentration. Thereafter, any 
significant deviations in the measured boron concentration from the 
predicted critical boron curve that develop during fuel depletion 
may be an indication that the calculational model is not adequate 
for core burnups beyond BOC, or that an unexpected change in core 
conditions has occurred. 

The normalization of predicted Rf.$ BOS boron concentration to the 
measured value is typically performed after reac.h.ir:i9. RTPfqllowing 
startup from a refueling outage' with the ffAs- qgjj,pppJ, r99:$.: in 
their normal positions for power operation. The··.fr6rmaliiali on is 
performed at BOC conditions, so that core reactivity relative to 
predicted values can be continually monitored and evaluated as core 
conditions change during the cycle. 

The reactivity balance satisfies Criterion 2 of the NRG Policy 
Statement. 

The reactivity balance limit is established to ensure plant 
- operation is maintained within the assumptions of the safety 

analyses. Large differences between actual and predicted core 
reactivity may indicate that the assumptions of the OBA and 
transient analyses are no longer valid, or that the uncertainties 
in the nuclear design methodology are larger .. than expected. A 
limit on the reactivity balance of± 1%.4-kf*P has been established, 
based on engineering judgment. A$. 1% AP de.viation in reactivity 
from that predicted is larger than· ex peeled for normal operation 
and should therefore be evaluated. 

B 3.1-14 
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When measured core reactivity is within $1% ~~p of the predicted 
value at steady state thermal conditions; the car~ is considered to 
be operating within acceptable design limits. Stnce deviations 
from the limit§ are normalJy detected by comparing predicted and 
measured stead.Y state Rf.& B¢.$. critical boron concentrations, the 
difference between measured.and predicted values would be 
approximately 100 ppm (depending on the boron worth) before the 
limit is reached. These values are well within the uncertainty 
limits for analysis of boron concentration samples, so that 
spurious.violations of the limit due to uncertainty in measuring 
the Rf.& gp$ boron concentration -are]§ unlikely. 

APPLICABILITY The limits on core reactivity must be maintained during MODES 1 

ACTIONS 

and 2 because a reactivity balance must exist when the reactor is 
critical or producing THERMAL POWER. As the fuel depletes, core 
conditions are changing, and confirmation of the reactivity balance 
ensures the core is operating as designed. This Specification does 
not apply in MODES 3, 4, and 5 because the reactor is shutdown and 
the reactivity balance is not changing. 

In MODE 6, fuel loading results in a continuaily changing core 
reactivity. Boron concentration requirements (LCO 3.9.1, "Boron 
Concentration 11

) ensure that fuel movements are performed within the 
bounds of the safety analysis. Aft SOM demonstration is required 
during the first startup following operations that could have 
altered core reactivity (e.g., fuel movement, or f.fA '9@n~r9]!.tf@q 
replacement, or shuffling). · ·· ··········· · 

A.l and A.2 

Shou1d an anomaly develop between measured and predicted core 
reactivity, an evaluation of the core design and safety analysis 
must be performed. Core conditions are evaluated to determine 
their consistency with input to design calculations. Measured core 
and process parameters are evaluated to determine that they are 
within the bounds of the safety analysis, and safety analysis 
calculational models are reviewed to verify that they are adequate 
for representation of the core conditions. The required Completion 
Time of 72 hours is based on the low probability of a OBA occurring 
during this period, and allows sufficient time to assess the 
physical condition of the reactor and complete the evaluation of 
the core design and safety analysis. 

B 3.1-15 



• 
BASES 

• 
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B 3 .1:3 

Following evaluations of the core design and safety analysis, the 
cause of the reactivity anomaly may be resolved. If the cause of· 
the reactivity anomaly is a mismatch in core conditions at the time 
of RG-S RP:§ boron concentration sampling, then a recalculation of 
the RG-S m:.s: boron concentration requirements may be performed to 
demonstrafe that core reactivity is behaving as expected. If an 
unexpected physical change in the condition of the core has 
occurred, it must be evaluated and corrected, if possible. If the 
cause of the reactivity anomaly is in the calculation technique, 
then the calculational models must be revised to provide more 
accurate predictions. If any of these results are demonstrated, 
and it is concluded that the reactor core is acceptable for 
continued operation, then the boron letdown curve may be 
renormalized, and power operation may continue. If operational 
restrictions or additional SRs are necessary to ensure the reactor 
core is acceptable for continued operation, then they must be 
defined. 

The required Completion Time of 72 hours is adequate for preparing 
whatever operating restrictions or Surveillances that may be 
required to allow continued reactor operation. 

If the core reactivity cannot be restored to within the 1% ~P 
limit, the plant must be brought to a MODE in which the LCO does 
not apply. To achieve this status, the plant must be brought to at 
lease MODE 3 within 6 hours. If the ?P.Mfgr.MQ.PI.}.js not met, 
then borat ion required by SR 3 .1.1.1 A¢JlilP.h1\§@l.'(l\'ffi.%l would occur. 
The allowed Completion Time is reasonahre·: ..... hased Ofr ... Operating 
experience, for reaching MODE 3 from full power conditions in an 
orderly manner and without challenging plant systems . 
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SURVEILLANCE SR 3.1.3.1 
REQUIREMENTS 

REFERENCES 

Core reactivity is verified by periodic comparisons of measured and 
predicted R-G-S 89$. boron concentrations. The comparison is made 
considering thit other core conditions are fixed or stable 
including HA 9@9tr~J:pgg posiJjgn, moderator temperature, fuel 
temperature, fuel .. deplefl on, '&fiq;fxenon concentration, and samarium 
concentration. The Survei 11 arice· is performed prior to entering 
MODE 1 as an initial check on core conditions and design 
calculations at BOC. The SR is modified by three Notes. Note 1 in 
the Surveillance column indicates that the normalization of 
predicted core reactiyity to the.measured val~e must take place 
within the first 60 €,ijffective .:f[ull f7Rower Ei-Qays (EFPD) after each 
fuel loading r~\f'y~:J)]:pg. This allows sGfficieiit time for core 
conditions to re.a."ch.sleady state, but prevents operation for a 
large fraction of the fuel cycle without establishing a benchmark 
for the design calculations. The required subsequent Frequency of 
31 EFPD following the initial 60 EFPD after entering ·MODE 1, is 
acceptable, based on the slow rate of core changes due to fuel 
depletion and the presence of other indicators (e.g., QPTR, etc.) 
for prompt indication of an anomaly. A second Note, "only required 
after 60 EFPD," is added to the Frequency column to a 11 ow this. 
Note 2 in the Surveillance column indicates that the performance of 
SR 3.1.3.l is not required prior to entering MODE 2. 

This Note is required to allow a MODE 2 entry to verify core 
reactivity, because LCO Applicability is for MODES 1 and 2. 

1. 10 CFR 50, Appendix A, GDC 26, GDC 28, and GDC 29 

2. FSAR, Section -H ~li~~ 
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MTC (Analog) 
B 3.1.4 

B 3.1 REACTIVITY CONTROL SYSTEMS . 

B 3.1.4 Moderator Temperature Coefficient (MTC) (Analog) 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY 
ANALYSES 

According to GDC 11 (Ref. 1), the react.9t.C:()T~.Ci.!1ciits int.~rac:t.ion 
with the Reactor Cool ant System (RCS) Rn1m~rY .. G9P.l~iM'i $y§;jt;g@'{fW:$) 
must be designed for inherently stable .. poweF 6perafi6n: eveniil.fhe 
possible event of an accident. In particular, the net reactivity 
feedback in the system must compensate for any unintended or rapid 
reactivity increases. 

The MTC relates a change in core reactivity to a change in reactor 
P.r}m~r&: cool ant temperature. A pas it i ve MTC means that react i V·ity 
i·ri~f~iies with increasing moderator temperature; conversely, a 
negative MTC means that reactivity decreases with increasing 
moderator temperature. The reactor is designed to operate with a 
negative MTC over the largest possible range of fuel cycle 
operation. Therefore, a coolant temperature increase will cause a 
reactivity decrease, so that the coolant temperature tends to 
return toward its initial value. Reactivity increases that cause a 
coolant temperature increase will thus be self limiting, and stable 
power operation will result. The same characteristic is true when 
the MTC is positive and coolant temperature decreases occur. 

MTC values are predicted at selected burnups during the safety 
evaluation analysis and are confirmed to be acceptable by 
measurements. Both initial and reload cores are designed so that 
the ~aeginning eQf EQycle (BOC) MTC is less positive than that 
allowed by the LtO. ·The actual value of the MTC is dependent on 
core characteristics, such as fuel loading and reactor coolant 
soluble boron concentration. The core design may require 
additional fixed distributed poisons (lumped burnable poison 
assemblies) to yield an MTC at the BOC wi.thin the range analyzed in 
the plant accident analysis. The eijnd eQf Eµycle (EOC) MTC is also 
limited by the requirements of the iccid~nt inalysis. Fuel cycles 
that are designed to achieve high burnups or that have changes to 
other characteristics are evaluated to ensure that the MTC does not 
exceed the EOC limit. 

The· acceptance criteria for the specified MTC are: 

a. The MTC values must remain within the bounds of those used in 
the accident analysis (Ref. 2); and 

b. The MTC must be such that inherently stable power operations 
result during normal operation and during accidents, such as 
overheating and overcooling events . 

GEOG STS PAHtsAo:[S B 3.1-18 
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Reference 2 contains analyses of accidents that result in both 
overheating and overcooling of the reactor core. MTC is one of the 
controlling parameters for core reactivity in these accidents. 
Both the most positive value and most negative value of the MTC are 
important. to safety, and both values must be bounded. Values used 
in the analyses consider worst case conditions, such as very large 
soluble boron concentrations, to ensure the accident results are 
bounding (Ref. 3). 

Accidents that cause core overheating, either by decreased heat 
removal or increased power production, must be evaluated for 
results when the MTC is positive. Reactivity accidents that cause 
i ncreasedHHPOYJE:!tHproduct ion include the control element assernbl y 
fGfA+ i::.f'f:n]tgJ r99 withdrawal transient from either zero or full 
THERMALPOWE::R ... fhe limiting overheating event relative to plant 
response is based on the maximum difference betw~en core power and 
steam generator heat removal during a transient~ I~E:! ~~~t limiting 
event with respect to a positive MTC is a ffA ¢qp]pg]=pqq 
withdrawal accident from zero power, also referred.foas a startup 
accident (Ref. 4). 

Accidents that cause core overcooling must be evaluated for results 
when the MTC is most negatjy~. The event that produces the most 
rapid cool down of the R&S 1($.$., and is therefore the most limiting 
event with respect to the ilegat i ve MTC, is a M~)iij]5-$.team +Gi ne 
~[.1;reak ( ~Mij!$.$.) event. Fo 11 owing the reactor fri p for the 
p·astul ated E::Ot.SLB event, the large moderator temperature reduction 
combined with the large negative MTC may produce reactivity 
increases that are as much as the shutdown reactivity. When this 
occurst ~~µb~t~ntial fraction of core power is produced with all 
GfA5--- #9ntr~U!!i!r~!#;l:§:jinserted, except the most reactive one, which is 
assumed· wffhdr.awfr:···· Even if the reactivity increase produces 
slightly subcritical conditions, a large fraction of core power may 
be produced through the effects of subcritical neutron 
multiplication. 

MTC values are bounded in reload safety evaluations assuming steady 
state conditions at BOC. and EOG. A middle of cycle (MOC) 
measurement is conducted at conditions when the RCS boron 
concentration reaches approximately 300 ppm. The rneasured value 
may be extrapolated to project the EOG value, in order to confirm 
reload design predictions. · 

The MTG satisfies Criterion 2 of the NRG Policy Statement . 
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LCO 3.1.4 requires the MTC to be within specified limits of the 
GOLR to ensure the core operates \lithin the assumptions of the 
accident analysis. During the reload core safety evaluation, the 
MTG is analyzed to determine that its values remain within the 
bounds of the original accident analysis during operation. The 
limit on a positive MTG ensures that core overheating accidents 
\lill not violate the accident analysis assumptions. The negative 
MTG limit forEQG s_pec:;ifi_gcj_ __ i~Jhe __ QQ.k~ grisurE:s_that_core ....... 

4 

l~iMilillt•lt•t•iiai §rj§@r:$$. '.tih@t:@qpg,::Qygrrng~:t1rm: aC:C: i dents wi 11. not• vi 0 l"ate. the 
ac:c:1·aent····a-na1·:y51·5····a.ssuiiipfi or;5·:· 

MTC is a core physics parameter determined by the fuel and fuel 
cycle design and cannot be easily controlled once the core design 
is fixed. During operation, therefore, the LGO can only be ensured 
through mea~urement. The surveillance checks at BOC and MOC on ari 
MTG provide confirmation that the MTG is behaving as anticipated, 
so that the acceptance criteria are met. 

APPLICABILITY In MODE 1, ·the limits on the MTC must be maintained to ensure that 
any accident initiated from THERMAL POWER operation will not 
violate the design assumptions of the accident analysis.· In 
MODE 2, the limits must also be·maintained to ensure startup and 
~y~~r11~~~1 accidents, such as the uncontrolled CEA or group 
P:P:mti.r~@:::::m:!@i withdrawal, will not violate the assumptions of the 
accTdefrf .. aHalysis. In MODES 3, 4, 5, and 6, this LCO is not 
applicable, since no Design Basis Accidents (DBAs) using the MTC as 
an analysis assumption are initiated from these MODES. However, 
the variation of the MTC, with temperature in MODES 3, 4, and 5, 
for DBAs initiated in MODES 1 and 2, is accounted for in the 
subject accident analysis. The variation of the MTG, with 
temperature assumed in the safety analysis, is accepted as valid 
once the BOC and MOC measurements are used for normalization . 
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ACTIONS A.l 

MTC is a function of the fuel and fuel cycle designs, and cannot be 
controlled directly once the designs have been implemented in the 
core. If MTC exceeds its limits, the reactor must be placetj in 
MODE 3. This eliminates the potential for violation of the 
accident analysis bounds. The associated Completion Time of 
6 hours is reasonable, considering the probability of an accident 
occurring during the time period that woul~ require an MTC value 
within the LCO limits, and the time for reaching MODE 3 from full 
power conditions in an orderly manner and without challenging plant 
systems. 

SURVEILLANCE SR 3.1.4.1 and SR 3.1.4.2 
REQUIREMENTS 

The SRs for measurement of the MTG at the beginning and middle of 
each fuel cycle provide for confirmation of the limiting MTG 
values. The MTG changes smoothly from most positive (least 
negative) to most negative value during fuel cycle operation, as 
the RCS boron concentration is reduced to compensate for fuel 
depletion. The requirement for measurement prior to operation 
> 5% RTP satisfies the confirmatory check on the most positive 
(least negative) MTG value. The requirement for measurement, 
within 7 days after reachtng 40 effective full pmwer days and 
% core burnup, satisfies the confirmatory check of the most 
negative MTG value. The measurement is performed at any THERMAL 
POWER, so that the projected EOG MTG may be evaluated before the 
reactor actually reaches the EOG condition. MTG values may be 
extrapolated and compensated to permit direct comparison to the 
specified MTG limits. 

~l~l~i-l!~~~:;.1~~l!li~~1~1:~~i~l~l~l~~'~l~i~l~\lil!11 l~li~ii~•l1•~~~1~1~1~:1111~1~11~~;1~::~~1~1~:~ ... · ...... . 

··•-•&;t~ 
.~ 

SR 3.1.4.2 is modified by a Note that indicates performance is not 
required prior to entering MODE 1 or 2: Although this Surveillance 
is applicable in MODES 1 and 2, the reactor must be critical before 
the Surveillance can be completed. Thrirefore, entry into the 
applicable MODE prior to accomplishing the Surveillance is 
necessary. 
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SR 3.1.4.2 is ffiOdified by a second Note, which indicates that if 
the extrapolated MTG is ffiore negative than the EOG GOLR liffiit, the 
Survei 11 ance ffiay be repeated, and that shutdmm ffiUst occur prior to 
exceeding the ffiiniffiUffi allowable boron concentration at which MTG is 
projected to exceed the lower liffiit. An engineering evaluation is 
perforffied if the extrapolated value of MTG exceeds the 
Specification liffiits. 

1. 10 CFR 50, Appendix A, GDC 11 

2. FSAR, Section f-+'f~oS~--~prj ~4#14 

3. FSAR, Section t-+ 8:H~ 

4. FSAR, Section f-±.t=-$:~:.8g 
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B 3.1.5 Control Element Assembly (CEA) Qpfitr9.U.R9.d Alignment (Analog) 

BASES 

BACKGROUND The OP~BABILITY (e.g., trip~ability) of the shutdown and regulating 
ffAs. "j;iQ\d is an initial. assumption in all safety analyses that 
~:5.s.~111~ ~ ggpp(g')i'pqq:insertion upon reactor trip. Maximum ffA 
¢9nP.r:9Tr99. riifsallgiiriient is an initial assumption in the safety 
ahaTYsfslhat directly affects core power distributions and 
assumptions of available SOM. 

The applicable criteria for these reactivity and power distribution 
design requirements are 10 CFR 50, Appendix A, GDC 10 and GDC 26 
(Ref. 1), and 10 CFR 50.46, 11 Acceptance Criteria for Emergency Core 
Cooling Systems for Light Water Nuclear Power Plants 11 (Ref. 2). 

Mechanical or electrical failures may cause a &EA QQrtitrpJ:ract to 
becom~ Jnoperable or to become misaligned from its group: GEA 
ygij$.:f.9:ff \f:p,j:I i noperabi l i ty or misalignment may cause increased power 
peakfrig;·aue to the asymmetric reactivitydistribution and a 
reduction in the total available ffA- c&ritf:d.l\r&.d:worth for reactor 
shutdown. Therefore, HA- ggfitrfpj: )Jg§! ··afignmenf and OPERABI L ITV 
are related to core operatiOn Th.desTgil power peaking limits and 
the core design requirement of a minimum SOM. 

Limits on &EA q'qnifirP:Ji'j:pg~ alignment and OPERABILITY have been 
established, ana··arr··HA ·ij:Q:n~ram:rrild positions are monitored and 
contra 11 ed during power operaf1on lo ensure that the power 
distribution and reactivity limits defined by the design power 
peaking and SOM limits are preserved. 

&EAs- p·j:)Jj~lfu)qJ)=\))=j1,qq'~ are moved by their €:Qontrol element ggtj·:~prive 
mMechafrfsms··rcrnM¢R0.Ms). Each ff9M- :tlROM moves its crn·one step 
(approximately% ·rFl .. ct:i) at a time, buf al varying rates (steps per 

~!~~!c ~e:~::~:!nto:~r!~e s;!i:!1 
( ~~6~ti) ~f~i::::ii:~:]:~ifi~.~8~§,~j~fu~~~~g,f:. 

TAe CEAs are arranged into groups tt:iat are radially symmctri c. 
Tflercfore, movement of tfle CEAs does not introduce radial 
asymmetries in tfle core power distribution. Tfle st:iutdown and 
regulating CEAs provide the required reactivity worth for immediate 
reactor sflutdown upon a reactor trip. Tt:ie regulating CEAs also 
provide reactivity (power level) control during normal operation 
and transients. Their movement may be automatically controlled by 
the Reactor Regulating System. 

The axial position of sflutdmm and regulating GEAs is indicated by 
two separate and independent systems, wflicfl are tfle Plant Computer 
CEA Position Indication System and the Rded Switch Position 
Indication System . 
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BASES 

APPLICABLE 
SAFETY 
ANALYSES 

~~~~~TI~~~~~g1:)~ sa~~~n~~~{ d!~~ i ~~~{~s ~~e d!~~ ~~~e~ B~bt~~:{Cfbd 
misoperation as any event, with the exception of sequenffalgr6up 
withdrawals, which could result from a single malfunction in the 
reactivity control systems. For example, ff-A- 9.9i:kt#ol:rqq 
misalignment may be caused by a malfunction of fhe tE:bM; GEOMCS 
·~y:~t:~m, or by operator error. A stuck ff-A- rfod. may be. caused by 
mechanical jamming); of the CEA fingers or oflhe gripper. 
Inadvertent ·,1ithdra\1al of a single CEA may be caused by the opening 
of the electrical circuit of the GEOM holding coil for a full 
length or part length CEA. A dropped CEA could be caused by an 
electrical failure in the CEA coil power programmers. 

The acceptance criteria for addressing ff-A- control rod 
inoperability/misalignment are that: 

a. There shall be no ,violations of: 

I: Specified acceptable fuel design limits, or 

2. Reactor @,pi!m~:r5M:tool ant System (R&&pµ:§') pressure boundary 
integritj~ ·~~d ········· 

b. The core must remain subcritical after accident transients . 

Three types of misalignment are distinguished in the safety 

~i~:]::~!~ s s~~~f ~o~~ ~g e~~~ ~g t~~v~~~~; ~ g~~ri~rj9,j-;G~9:~ n £,~~ri?T 
gr.oup continue. This condition may cause ex'Ce"ssTVe .. pOwer 
p~~~.i~.9.'. ... Jbe second type of misalignment occurs if one ffA
§g)jf.;pg:}:]):'H#lf:Ja i ls to insert upon a reactor trip and remains 
sfi.i'ckfullj.withdrawn. This condition requires an evaluation to 
determine that sufficient reactivity worth is held in the 
remaining ffAs- 99!h~f:qJ.:(J@i'a.:$Jto meet the SOM requirement with 
the maximum worth·ttA rid::Jsluck fully withdrawn. If a ffA
gqfi~n!9i]J:jfqp!]i s stuck i n"'fhe· fully withdrawn pas it ion, its worth 
Ts"addea··ro·the SOM requirement, since the safety analysis does 
not take two stuck ffAs- :rr9Q.@::!i nto account. The third type of 
misalignment occurs when orle'bf.A-.- fq~faidrops partially or fully 
into the reactor core; This event·i~uses an initial power 
reduction followed by a return towards the original power, due 
to positive reactivity feedback from the negative moderator 
temperature coefficient. Increased peaking duriDg the power 
increase may result in excessive local fyinear flf!eat ~gates · 
(LHRs) . 
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---- -----

T·,w types of analyses are performed in regard to static CEA 
misalignment (Ref. 4). With CEA banks at their insertion 
limits, one type of analysis considers the case when any one GEA 
is inserted [ ] inches into the core. The second type of 
analysis considers the case of a single CEA ·,1ithdrawn []inches 
from a bank inserted into its insertion limit. Satisfying 
limits on departure from nucleate boiling ratio (DNBR) in both 
of these cases bounds the situation when a GEA is misaligned 

--····iiliii•illl~~l\:ra\D~~9 
Another type of misalignment occurs if one &EA- t\99::,Jails to' 
insert upon a reactor trip and remains stuck fullj ~ithdrawn. 
This condition is assumed in the evaluation to determine that 

~~~o r~~~i~eei ~~~r:~n m(ie~~t~4re ~~~~~u~h~0ill, E@~~~\i~~~ ~~~P 
incidents result inthe most rapid approach to -s-$.peC:fffed 
.frf\cceptable fijuel t!Qesign -lijimits (SAFDLs) caused by a &EA- pqq 
mfsoperation,.Jhe accident analysis analyzed a single full ······. 
length &EA- f:g\Q::%\drop. The most rapid approach to the DNBR SAFDL 
may be causedwby a single full length &EA- pg~ :drop:·; or a GEA 
subgroup drop' depending upon initial cond i f1 ofrs. · .. ·. 

All of the above CEA misoperations will result in an automatic 
reactor trip. In the case of the fuli length GEA drop, a 
prompt decrease in core average pm:er and a distortion in radial 
pm:er are initially produced, Hhich, Hhen conservatively 
coupled, result in a local power and heat flux increase, and a 
decrease in DNBR parameters. 

-·••111:~:: 1:m::::p~~~::::::p:~r~!i:~'§t:§::t········································································································································· 

The results of the &EA- P.9n~1r@:][::l~Mit:':mi soperat ion analysis show 
that during the most limiflii'g .. frifsO"peration events, no violations 
of the SAFDLs, fuel centerline temperature, or Rt-£- ·~£.§·pressure 
occur. 

GEA alignment satisfies Criteria 2 and 3 of the NRG Policy 
Statement . 

GEOG STS PALISADES B 3.1-26 
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LCO The limits on shutdown and regulating ff-A- k'.ontMbl·,r#li§ifalignments 
ensure that the assumptions in the safety aiia1Ysiswl1l remain 
valid. The requjr~lll~~t~ ()rl QPERABILITY ensure that upon reactor 
trip, the ffA5- gprjppq].#Qq§;]will be available and will be inserted 
to provide enoughrlegaffVe reactivity to shutdown the reactor. The 

m~~:~~ E~. ~~q~ ~~e~~~;!c~ l ~~.:~ s ~~~t ;~ ~~t; ~~ ~ c~~11111W?ll 

:~~h ~~qfte~S~~c~!sl0 b~~~~~~ i ~n~h~~g~~i~~~I~~~~~~-~ 1 ~ f~m~~~u~~ 
The FHiniFHuFHHAiisalignment a·ssumed in safetYHanal)isis is [15 inches], 
and in some cases, J::j'!)."§::·~$$4fu@:~ .. fo total mi SC1Jigri111entfro111 JuJl Y 

~~~i~~~~~~~i§~~ ~ ,~~r~-~~:~t-~~~~~ i!~~~~i.i~~tY:,:m~~~~l~~~I~!~~~~~~~~~~-; 
Failure to meet the requirements of this LCO may produce 
unacceptable power peaking factors and LHRs, or unacceptable SDMS, 
all of which may constitute initial conditions inconsistent with 
the safety analysis. 

APPLICABILITY The requirements on HA- §Q]f.UirQ!J\::D~m\oPERABILITY and alignment are 
applicable -in MODES I and 2 heCaUse lhese are the only MODES in 
which neutron (or fission) power is generated,(lf"ld the OPERABILITY 
(e.g., tri ppabi l ity) and alignment of &EAs- :¢9##rii:JJ•:r:cld§ have the 
potential to affect the safety of the plant .. ln.MbbtsJ, 4,5, 
and 6, the alignment limits do not apply because the ffA5- Coiitrb..l 
~i~~l/~/:i•~:~a·i~=!·~~:~•·!n~:~~~~~·~··i~:~,~·~·~·~~J=:~'::::::~·~:~r.~~~~:r•~•~~,i~,~=~·~·~·~~-d·~-~·~·~-~·=·=·=·=·=·=·=·=·=.·=·= 
fission power. In the shutdown ~ MQO:E:S, the OPERABILITY of the 
shutdown and regulating ffAs- .ffgqj$.ljhas···lhe ·.·potential to affect the 
required SOM, but this effect can""be C()f11pensated for by an increase 
in the boron concentration of the -Rf-£ BC.$. See LCO 3 .1.1, 
"SHUTDOWN MARGIN (SOM) - :t11Vl1 > 200::]'~J•ll~::§'?,i,°F," for SOM in MODES 3, 
4' and 5' and LCO 3. 9 .1, II Boron Concenfraflon' II for boron 
concentration requirements during refueling . 
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ACTIONS 

• 

A.LA.2.l "2? "?l ' n .. c, M.~.-, and I\ 3 2 ~ n .. 

A GE0 ~ay become misali . . con~ition, the CEA can §~~~i yet rema~n trippable. In th' 
aElEl mg Ae"at°,. . 5 1 perfor• 1 ts reo · • , , 

1 5 

~ ive reactivity she ldquircu runction of 
If " a reaetor trip be Aeeessary 

one or more rc§ulat· . < [15 inches] b t . lA§ GEAs arc misal i§ncd 8, . 

•isaligAeEl cEA(s)9 ""P is al19AeEl 11itAiA [7 iAeAes] !l~~=p, or tAe 

Xenon rcdistributio . becomes · l · n in the core starts t 
Fig"re 3:;•:·;97:0·,AReEl•ciA' THERMAL POW~Ro::": as :•oA as.a CEA 
El· . ·" ' •A ere ass""' a• a LC , ecor aAce , ·1 tA (:'I;~ b•t i ~" s are •ai Atai "~d' ( R!f 6~1 e~ s "res acceptable ;011er 

inc es]) of the GEAs, ther~ is; or small misali§nments 

a. A small effect on the t' d~ s~r~ buti ens relative ~=e t:ependent ~on§ term po·,.·er 
Limitin§ Safety System Sett'ose used in generatin§ LGOs and ings (LSSS) setpoints· 

b I\ l ' 
. n sma l effect on the available SOM; and 

c I\ l ' · n sma l effect on th · · analysis. e ejected GEA worth used in the accident 

'xi th a ·1 . . . . . arge CEA misalignment (> H 5 . misalignment "'oul d cau d. inches]) ho"e"er th. t=h · · n SC i start' f ' " 
11 

' i S is distortion may, in turn ha~:naos.th~f?ore power distribution 
' v i§ni icant effect on: . 

a. t=he availa8le SOM; 

b. t=he time dependent lon t those used in gene~at· g L~rm po\1er distributions relative to 
ingOs and LSSS setpoints· and 

c. t=he ejected GEA \Jorth used . th ' inc accident analysis. 

t=herefore, this condit' . . . "'h H t · 11 rnn is limited t · c ours for recovery. misali§nment, " e s i allowing ? h . 0 a single CEA · 

In both cases a 2 h . ,our time period · is sufficient to: 

~a~.----±-<Id~e~nBt~i~f~y'-€-ciliau~s~e~o~f-a-a,mw1~·s~aH14i~g~ne~d=l-f::.i;:A~ CEA; 

8· t=ake appropri.ate corrective action to 
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• crnc s1s 

GEA Alignment (Analog) 

c. Minimize the effects of xenon redistribution. 

. . is not available for reactiv!ty tin If a GEA is untr1ppable, it . W'th an untrippable GEn, mee g 
i~sertion durin~ ? reactor t~1~.6 ;~d LGO ~.1.7 does not ensure the insertion 11m1ts of LGO .. 
that adequate SOM exists. In this condition, an additional 
allowance must be made for the \lorth of the affected £EA when 
calculating the available SOM. This is necessary, since the 
OPERABLE GEAs must still mciet the single failure criterion. If 
additional negative reactivity is required to provide the necessary 
SOM, it must be provided by increasing the RCS boron concentration. 
One hour allows sufficient time to perform the SOM calculation and 
JrrJtiate any required boron adjustment to the RCS. 
~um 

AJ2 

B. 1, B. 2. 1 , B. 2. 2. , and B. 3 
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C .1, C. 2. 1, and C. 2. 2 

The CEA motion inhibit permits CEA motion \lithin the requirements 
of LCO 3.1.7, "Regulating Contr9l Element Assembly (CEA) Insertion 
Limits," and prevents regulating CEAs from being misaligned from 
other CEAs in the group. 

Performing SR 3.1.5.l within 1 hour and every 4 hours thereafter, 
is considered acceptable in vie·,, of other information continuously 
available to the operator in the control room. 

With the CEA motion inhibit inoperable, a Completion Time of 
6 hours is allowed for restoring the CEA motion inhibit to OPERABLE 
status, or placing and maintaining the CEA drive switch in either 
the "off" or "manual" position, fully Hithdrawing the CEAs in 
groups 3 and 4; and Hi thdra•1fi Ag all CEAs in group 5 to < 5% 
insertion. 

Placing the CEA drive switch iA the "off" or "manual" position 
ensures the CEAs \lill not move in response to Reactor Regulating 
System automatic motion commands. Withdrawal of the CEAs to the 
positions required in the Required Action C.2.2 ensures that core 
perturbations in local burnup, perking factors, and SOM Hill not be 
more adverse than the Conditions assumed in the safety analyses and 
LCO setpoint determination (Ref. 6) . 

The 6 hour Completion Time takes into account Required Action C.l, 
the protection afforded by the CEA deviation circuits, and other 
information continuously available to the operator in the control 
room, so that during actual CEA motion, deviations can be detected. 

Required Action C.2.2 is modified by a Note indicating that 
performing this Required Action is not required ·,:hen in conflict 
·v.•iJhH~qqµJr9.9.Aqt.ions A.l, A.3.1, A.3.2, 8.1, B.3, or D.l. 
p:u:w~: u.::~=?:*:?::~~~.rq~~ 

8 g9ntr9J.: :r99f mi:ggJ::19.n~~=:·:m9'rg, ~:~~n:::rn?.'P::::rn::n9.:hg§t:r:r9m:: 9'~ni:ir r9~:$ ]:@::,~n~ 
:~11i]9.rP:mt:;§lj~:JJ:::' P:1M::9~'91:~ngii.H:1 r.:9p9::niP:J::i==@~m~:2n1.:::::::u::rP.'&I."r::· J :r::::1:~: rnP.~l'ltH~m 

~11~111~~:~111~~~1~~~:;1~: ~1~~~~!~!6•~~~1~~11:1• ~~1~·11~·1~1~~l~i~~~~~~~~i~··~1~~~1~ ;: ~:ij 
l~lll!ijl~l~:!~~~~li~~li~~l~!l~!~~·~·j~l••~l~~~ll~l~l~~i~l~i~!·~~i••••:1~1~•~·~l~lll~l~~~'.~'n······ 
i~~~ll~~l~l~i•~·!~l~·~·~~~:li~~~l~~··•~~l~l~~~~~:11~1~~l:~l~~lll~l~l~~~l•iii•i~~ii~l~~!i~~i~n :-:~:r~ 
~~11~~~1~:1~i1~·~111~~~1111~1~11~1~~1~~1111•:::1~1~11~1111~11~1~~11~~~1~1~~·~11~~11~:~~1·~1~11~~~ 

1JWmm:r:w 

c EOG STS PAbtSADES B 3.1-30 
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WheR the CEA deviatioR circuit is iRoperable, performiRg 
SR 3.1.5.1, withiR 1 hour aRd every q hours thereafter, eRsures 
improper CEA aligRmeRts are ideRtified before URacceptable flux 
distributioRs occur. The specified CompletioR Times take iRto 
accouRt other iRformatioR coRtiRuously available to the operator in 
the control room, so that during CEA movemeRt, deviations can be 
detected, and the protection provided by the CEA inhibit aRd 
deviation circuit is Rot required. 

If the Required Action or associated CompletioR Time of 
Condition A, ConditioR B, ConditioR G, or CoRditioR D is not met, 
one or more regulating or shutdmm GEAs are URtri ppabl e, or t'.m or 
more CEAs are misaligned by> [15 iRches], the URit is required to 
be brought to MODE 3. By being brought to MODE 3, the unit is 
brought outside its MODE of applicability. CoRtiRued operatioR is 
not all mwd in the case of more than oRe GEA misaligned from aRy 
other GEA iR its group by> [15 inches], or oRe or more GEAs 
untrippable. This is because these cases are indicative of a loss 
of SOM and power distribution, and a loss of safety functioR, 
respectively. 

When a Required ActioR canRot be completed withiR the required 
Completion Ti me, a coRtroll ed shutdmm should be commenced. The 
allowed GompletioR Time of 6 hours is reasoRable, based on 
operatiRg experi eRce, for reaching MODE 3 from full po·,1er 
conditioRs in an orderly maRner and without challengiRg plant 
systems. 

bUl:Jai%lJ' t\Jf 
··················· 
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SURVEILLANCE 
REQUIREMENTS 

SR 3.1.5.1 

Verification that individual ffA- 8&.ntr#:iJ Nici positions are within 
f7---~linches+ (indicated reed s·,~itch.posiffons) of all other HAs--. 
§9i.JtP!91:::pqi@!§:in the group cit<l.J.? .. hour Frequency (ll)ows the ......... . 
qp~f.~tc)fJq detect a---W\-- 9P:n1r9Ji]upq':that is gg[; )Ji ):!!@ @xp§g~~g 

~~~i~::z'~~d:·~~:~~:~~~g t!~e:eiii~~~e~~~~~n~ t~t~=~e~~~.d q~@i~~~m~~~d.The · 
position information that is continuously <l\l.<liJal:>J~Jolhe Operator 
in the control room, so that during---ffA- @P:n~rQ(J::\\r.Q-9\ffmovement, 
deviations can be detected, and protect i oh ·cifri he.pr·avided by the 
ffA- CoffMHM.,P&aJ:motion inhibit and deviation circuits. 

:::::::::::::::::·:·:;:::::::;:;:;:;:;:;:;:::::::;:::::;:·:·:·:·:·:·:·:-·-· 

SR 3 .1. 5. 2 

OPERABILITY of at least two---W\-- :@i:}fitmq]]\hgg!·\\position indicator 
channels is required to determineffA2¢9i.JtM9]:\\itg~;(-positions, and 
thereby ensure compliance with the ~ ·g;ppppgff::rp@.fo l i gnment and 

r~~~~!t\~"-~;~~~Ii~~~!~:~:: 
po.sTt ions. 

The 12 hour Frequency takes into consideration other information 
continuously available to the operator in the control room, so that 

~ ~~i ~~ t ~ c ~~fi~!9~~~~~~-~~ v ~~e~ ~ ~ ~a ~~6£riPT~~6.~Jm~ ~~ :~ t ~~hi ~ ~ ~ 
aftf:i-d e v i at i on c i r cu i t s . .·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.· :-:.:-:-:-:-=·=·=-=·>=·:· 

.. 
SR 3.1.5.3 

Demonstrating the GEA motion inhibit OPERABLE verifies that the GEA 
motion inhibit is functional, even if it is not regularly operated. 
The 31 day Frequency takes into account other information 
continuously available to the operator in the control room, so that 
during GEA movement, deviatioAs caA be detected, and protection can 
be provided by the GEA deviation circuits . 
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REQUIREMENTS 

• 

SR 3.1.5.4 

Demonstrating the HA- t9htf:9lfod}deviation circuitis OPERABLE 
verifies the circuit i sfUnclioriaf. The 3+-QZ day Ffrequency takes 
into account other information continuously i~ailabl~ to the 

~~~~~!~~, i ~e~~:t ~~~~r~:n r~~mde~~ci~tj~ ~~~i~~g~ib~n~~~1 bkptj ·.·.·.· .. ··· ... ·. 
~~~~h~~J@~iJ:.~ig ~EA mo ti on i nhi bit ;Sp gtj~@f:tff· Y:l#§J~~f @g§~~p Jirn}fs 

SR 3 . 1. 5 . 54. 

~~~~ ft~~g. ed,b.:~riig~~g~r~~·~:~~~~~ s i~i ~g~~~ e 1 w~~~ d 2 :ei~~ ~~i ~~a~ach 
~ l ,.~,~~~~··:: r9:~:h:~~T~r~~ s ~ ~~ i: ~ d ~:~ i ~ ~~h-~~2.ii~~~§_.f-! ~~ s, 0 r 
exercisecl ey_e.rY .9.2 days to provide increased C:i:infidifriC:e that all 

· r~i:f~1!!~::t~~~~d~~:~~:Hpm~~~ 1:tr!~~!~:~Mf1'~:i! 
aff~]"nmf:i"r1llimit when only one ffA- ¢.P.ht!fiJl:W\P.d!Jis being moved. The 
92 day Frequency takes into consideraffon·Other information 
available to the operator in the control room and other 
surveillances being performed more frequently, which add to the 
determination of OPERABILITY of the f.fA-5. Bo'ritHO.WhOds. Bet·,1een 
required performances of SR 3 .1. 5. 5, if a''fEAfsf' is. discovered to 
be immovable, but remains trip~able and aligned, the CEA is 
considered to be OPERABLE. At any time, if a CEA(s) is immovable, 
a determination of the trippability (OPERABILITY) of the CEA(s) 
must be made, and appropriate action taken. 

SR 3.l.5.e5 

Performance of a CHANNEL FUNCTIONAL TEST of each reed s\1itch 
position transmitter channel ensures the channel is OPERABLE and 
capable of indicating CEA position over the entire length of the 
CEA's travel. Since this Surveillance must be performed \lhen the 
reactor is shut down, an 18 month Frequency to be coincident ~1ith 
refueling outage was selected. Operating experience has shown that 
these components usually pa~s this Surveillance when performed at a 
F~equency of once every 18 months. Furthermore, the Frequency 
takes into account other surveillances being performed at shorter 
Frequencies, which determine the OPERABILITY of the CEA Reed Switch 
Indication System . 
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l~~l~!~~·~·~·~·~~·~··~···~~i~i~!!l~~·~~·1~1~~1~1~~~·~·~~~~~~~~·~1~~~~·11i~l~~~·~~~·~·~~~g.f .... 
§4}1iv~m11~n#§§ • .lfi~i:D9• P:§rJJ9rm~M! • ?.J.tt $h9rt!Mt tt@gf!#§n£'jit§W w111@n.·.·.··.·.· .. ·. 
1;i.:gtJ~ww1ng ~·n.g.• •PRR!l~~·B+mx 2•1 '11Q~·· s9ii~n&mtn9.9 .~ng,s@F1©r §¥@tgfrt.i 
S R 3 . 1. 5 . -7-6 

Veri fi cation of ffA f-IJJ••J.••::H=!.h9.t.h.:,996trf!J.,,nq~ drop ti mes determined 
that the maximum ffAZ.M~~rP!mJ.:\!!6.1ddrOp .. lTmitpermitted is consistent 
with the assumed drop .. fliiieli"sed····in that safety analysis (Ref.-?-§,). 
Measuring drqp Jilll~~ pr.i or to reactor criticality, after reactor 

~~~s~e~~ol~i§•~~,~·~•·i~·~•~n i ~~~~~!~~ :~~~r~ t~B~:t~B•ff~Bd ~~~~~~a~~ 
drop time<·a:;:;a<'that no degradation in these s'Ystems''has occurrecl 
that would adver.s..~JY .. <:i.fft=c:tffA 9.9.h:#:!d'.\J.::])fQ.'qi motion or drop time. 
Indi vi dual ffA.5- .@9ht•tP:rn•••:r99;$.• whose dr6p Tfiiies are greater than 
safety analysis assGifrplfi:fri~i"are not OPERABLE. This SR is performed 
prior to criticality, based on the need to perform this 
Surveillance under the conditions that apply during a tttH-t- pJiji.1$ 
outage and because of the potential for an unplanned tttH-t- po)iij:lj@ 

.~.~.;;~ .. ~ .. ~ .~.mh•~·~~~,~i••·•·~··~•fu~•i•;··i~•i•ij·~~.§j•i•~i.•···••~•iii·~·.~i.~·~·•••••·i~§~., .•.. ~~.iP:•i•i••i§.~•~•~·······at 
·~P:1t.9.:~.tJ,gn·••••F:•9, ••••~9~··• r.P]9.•••·•~1~m§•@r.F:@2:r.m·· ···· ···· · · · ······· ··· ······ ··············· · ··· ··· · ·· ················ ····· ···· ··· · ········· 

1. 10 CFR 50, Appendix A, GDC 10 and GDC 26 

2. 10 CFR 50.46 

3. FSAR, Section H!!~•:;:4, 

4. FSAR, SectioA [ ] 

~·. FSAR, Section ~·4,•!~!:'=M~ 

~§,. FSAR, Section ~·~·•ffi•1~··\'1~ 

7. FSAR, SectioA [ ] 
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Shutdo·,•n CEA Insertion Li mi ts (Analog) BRP .·!h~grt.19b~b~~f~~ 

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.6 Shutdmm Control Element Asseffibly (CEA) Insertion Liffiits (Analog) ~:Q(l 
tn·sert+.(}D tJm1t.:~ 
BASES 

BACKGROUND 

APPLICABLE 
SAFETY 
ANALYSES 

The insertion limits of the shutdown ffAs- Brihtrol::torls\are initial 
assumpti.ons in al 1 safety analyses that assl!me ~ §9!1tr91 rfi.a 
insertion upon reactor trip. The insertion limits dfrecli,Y affect 
core pow~r distributions and assumptions of available SOM,· ejected 
f.fA- :9,@q]pgJ.·r.9~=!,worth, and initial reactivity insertion rate. 

The applicable criteria for these reactivity and power distribution 
design requirements are 10 CFR 50, Appendix A, GDC 10, ;'Reactor 
Design," and GDC 26, "Reactivity Limits" (Ref. 1), and 
10 CFR 50.46, "Acceptance Criteria for Emergency Core Cooling 
Systems for Light Water Nuclear Power Reactors" (Ref. 2). Limits 
on shutd91.;tn fff.i:.J~:gfuti!m9) .. p'g4 insertion have been established, and 
all ffA m:m:i@~ba?:t~:Jf;fposiTiOns are monitored and controlled during 
power opef~fioii.fciwensure that the reactivity limits, ejected HA 
s§n~n:gJ=::)TI'g@ worth, and SOM limits are preserved. 

The shutdown ffA-s- qgij$.rgJ:=rfgfif.§ are arranged into groups that are 
radially symmetric. Therefore, movement of the shutdown ffA-s-

~~!!·~@~·~:~~:~~b~~~~n ~ot T~~t~~~~~~w~a~~~ 1 r!~~~~~{~~ e~ ~~ijtB~ff=N~~:~ 
provide the required reactivity worth for immediate reaC"fcir .. w . 
shutdown upon a reactor trip. 

The design calcuJ~tions are performed with the assumption that the 
shutdown ffA-s- N@f:§ are withdrawn prior to the regulating ffA-s- hods. 
The shutdown cEAsiP9n¢.:~g'J::,:·::r~m=§ can be fully withdrawn without the'' 
core going criticai'.""·ihfs·"p"rcivides available negative reactiy;ty 
for SOM in the event of boration errors. The shutdown ffA-s- dbhtrBT 
r:9d$: are controlled manually or automatically by the control Foam 
Operator. During normal lliri-t- P.:J~n:t.: operation, the shutdown ffA.5-
r6~$ are fully withdrawn. The shutdown ffA-s- fpq$. must be 
corii'p l ete l y withdrawn from the core prior to wffhdrawi ng any 
regulating ffA?: }.tpg§ during an approach to criticality. The 
shutdown ffA-s- r9~t$"'are then left in this position until the reactor 
is shutdown. rheY affect core power, burnup distribution, and add 
negative r~activity to shutdown the reactor upon receipt of a 
reactor trip signal. 

Accident analysis assumes that the shutdown f.fAs- ¢,Qn£.rQ11::!:f,:Qd.$. are 
fully withdrawn any time the reactor is critical.·· thls."en·s·Ures 
that: 
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Shutdmm CEA Insertion Limits (Analog) Rod i.IQ~~.rt1@Q~S~~f[~~ 

a. The minimum SOM is maintained; and 

b. The potential effects of a HA i;Q.f:itr9l:fip:q ejection accident are 
limited to acceptable limits. ·· w 

m!·:r:I:~ll~~;~i~·~~~i~ii~~ii~~iiii~~it~.~~"~~:', 
t:nt~9..~~m: ~g:futr. SHPM~=: fq@::~~glj P~nK:····················· ······· . ·················· .. 

~~g~l ~~~~~)~ ~~~~pt a~~e c~~~t %~~~:~:€~~~~!!9~~~~1~~~~11ij ~ s~~~d~~~u~~~ 
to insert into the core. The shutdown and.regUlafftigff.A.5. ¢Q.i:itr9l 
:hod@ shall be at their insertion limits and available to inserflhe 
m'a'xTmum amount of neg(lJive reactivity on a reactor trip signal. 
The regulating ffAs. pqp§ may be partially inserted in the core as 
allowed by LCO 3.1.T;w·,,Regulating Control Element Assembly (CEA) 
RP~ Insertion Limits." The shutdown HA fig~ insertion limit is 
e·slabl ished to ensure that a sufficient aiiiOunt of negative 
reactivity is available to shutdown the reactor and maintain the 
req~i-~ed SOM (see LCO 3.1.1, "SHUTDOWN MARGIN (SDM)-+l!Vll }*~:::·~ ,}
~~4§0F") following a reactor t.r.i.p from full power. Thf 

~~~b~~~i i ~~a~~ i ~~gilit8bB£:~r~l~~:w~~~h s~~t~~~~m~oB~~:~f~i ~~s 
withdrawn) is suffi ci enl ye;· fake· the reactor from full power 

·conditions at rated temperature to zero power, and to maintain the 
requi.r.~d SOM at rated no load temperature (Ref. 3). The shutdown 
ff.A hod insertion limit also limits the reactivity worth of an 
ejected shutdown ff.A pg~. 

The acceptance criteria for addressing shutdown ff.A p~).@$ as we 11 as 
regulating ff.A UPP insertion limits and inoperabilitfwOr 
mi sa 1 i gnment are That: 

a. There be no violation of: 

1. Specified acceptable fuel design limits, or 

2. Reactor R~:J:·@~ifM Cool ant System pressure boundary damage; and 

b. The core remains subcritical after accident transients.· 

As such, the shutdown ff.A r\gij insertion limits affect t'fig safety 
analyses involving core reactivity, ejected ff.A roQ worlh, and SOM (Ref. 3). ·.·.·.·.·.·.·.·.·.· 

The shutdm·m CEA insertion limits satisfy Criterion 2 of the NRG 
Policy Statement. 
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BASES 

LCO The shutdown &EA-s- rod$ must be within their insertion limits any 
time the reactor is Critical or approaching criticality. This 
ensures that a sufficient-amount of negative reactivity is 
available to shutdown the reactor and maintain the required SOM 
following a reactor trip. 

APPLICABILITY The shutdown &EA-s- b~ds must be within their insertion limits, with 
the reactor in MODts·l and 2~ The Applicability in MODE 2 begins 

ACTIONS 

~tih~~J-$ ;:H.®.ti~;.:~:~=']:n ~ ~g e~r~~9't~~t n:t s~~~~ ~ i !~~e=~~~,~,1-~~q~~~~t i ve 
reaclfvil.Y" -r5···a.Vai l able to shutdown the reactor and maintain the 
required SOM following a reactor trip. In MODES 1 and 2, if 
shutdown &EA-s- rods are not within their insertion limits, then SOM 
will be verified'.by performing a reactivity balance calculation 
(considering the listed reactivity effects in Bases SecJi_oD 
SR 3.1.1.1). In MODE 3, 4, 5, or 6, the shutdown HA5- fpq§: are 
fully inserted in the core and contribute to the SOM. Refifr to 
LCOs 3.1.1 and 3.1.2, "SHUTDOWN MARGIN (SDM)----fmro .'5 200j::T~v~:rn$=:§:?$1° 
F," for SOM requirements in MODES 3, 4, and 5. Leo 3.9:r;· iif36ron 
Concentration," ensures adequate SOM in MODE 6. 

This LCO has been modified by a Note indicating the LCO requirement 
is suspentj~tj 1~rj~g-~R 3.1.5.5. This SR verifies the freedom of. 
the ffA-s. @@n~tQ!J!@!pgg~ to move, and requires the shutdown ffA-s. ifqg~ 
to move beTow.theTtO limits, which would normally violate theTto. 

A.I.I, A.I.2, and A.2 
A£1:j·!FA=t~:: ~~=~:=· ~:~ ~ 

Prior to entering this conditi()D_, the shutdown ffA-s. ppp§ were fully 
withdrawn. If a shutdown ff.A mJa.f-s+---i s then inserted into the 
core, its potential negative re.activity is added to the core as it 
is inserted. If boron concentration is not changed at this time, 
SOM should not change. This, however, is verified within 1 hour, 
or boration is initiated to bring the SOM to within limit, if the 
~e ~p:n~rel:,::':'rp9;( s) is not restored to within limits prior to this 

If the CEA(s) is not restored to within limits within I hour and 
the SOM is within limit, then an additional I hour is allowed for 
restoring the CEA(s) to within limits. The 2 hour total Completion 
Time allows the operator adequate time to adjust the GEA(s) in an 
orderly manner and is consistent with the required Completion Times 
in LGO 3.I.5, "Control Element Assembly (CEA) Alignment." 

:::::::::::::::::::::::::·:·:·:···:·:·:·· 
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~~l~l~!il ~~~~~~II IJ;l~~~l~i~i~:~:il~i~~l~i~I~ l~l~il~~~~I~~~~~ ~~~i1~~~~~~G~~~~.9.n 

••llti11Allll•illllll'~~~$ 
B . 1 ~ntj: ~wz= 

When Required Action A.I or A.2 cannot be met or completed within 
the required Completion Time, a controlled shutdown should be 
commenced. The allowed Completion Time of&:~!!?. hours is reasonable, 
based on operating experience, for reaching MdDE 3 from full power 

···-••&f1t1 ir49§'n:f:f::········································································································································································ 

SURVEILLANCE SR 3.1.6.l 
REQUIREMENTS 

Verification that the shutdmm CEAs are '11°ithin their insertion 
limits prior to an approach to criticality ensures that when the 
reactor is critical, or being taken critical, the shutdmm CEAs 
\lill be available to shut down the reactor, and the required SOM 
will be maintained following a reactor trip. This SR and Frequency 
ensure that the shutdown CEAs are wi thdrmm before the regulating 
CEAs are withdrawn during a unit startup. 

Since the shutdown f.EA5- :)?p~§.: are positioned manually by the control 
r.oom operator, verifi catl6i1 ·of shutdown ffA [fpg position at a 
f.r~guency of 12 hours is adequate to ensure thal the shutdown f.EA5-
t©.P::$: are within their insertion limits. Also, the 12 hour 
F·r·e·quency takes into account other information available to the 
operator in the control room for the purpose of monitoring the 
status of the shutdown f.EA5- :fMtls. 

::::::::::::::::::::::::: 
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BASES 

REFERENCES 1. 10 CFR 50, Appendix A, GDC 10 and GDC 26 

2. 10 CFR 50.46 

3. FSAR, Section H~4!\4 

• c E 0 G ST s PA.Ets\Ablfs B 3.1-39 
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Regulating &EA~§,~ Insertion Limits (Analog) 
B 3.1.7 

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.7 Regulating Control Element Assembly (CEA) R99. Insertion Limits (Analog) 

BASES 

BACKGROUND The insertion limits of the regulating ffA-s. fQ~'$ are initial 
assumptions in all safety analyses that assuiii"e""™ 99#£!f&J roi:i 
insertion upon reactor trip. The insertion limits dTrect.iY affect 
core power distributions, assumptions of available SOM, and initial 
reactivity insertion rate. The applicable criteria for these 
reactivity and power distribution design requirements are 
10 CFR 50, Appendix A, GDC 10, 11 Reactor Design, 11 and GDC 26, 
11 Reactivity Limits (Ref. 1), and 10 ~FR 50.46, 11 Acceptance 
Criteria for Emergency Core Cooling ~$ystems for Light Water 
Nuclear Power Reactors 11 (Ref. 2). ·. 

Limits on..r~.9l1}C1t.ing &EA !r.q~ insertion have been established, and 
a 11 &EA gqpfafpJ]@Q.q posi Hons are monitored and controlled during 
power ope·r·al16il".T6""ensure that the power distribution and 
reactivity limits defined by the design power peaking, ejected &EA 
~~!~~!~~~~~§ worth, reactivity insertion rate, and SOM limits are 

The regulating &EA pp~ groups operate with a predetermined amount 
of position ove.rl<lP.; In order to appro)(illl(lJe i:i.J_inear relation 
between &EA P.P:nt.M&m?r©::i:t worth and &EA Q.P.nJJ.r&J rP.9 position 
(integral fflf:$.9nfrp]]:r\5d worth). The reglil"afThg HA t9d groups 
are withdrawn and.·a.perale in a predetermined sequence. ·rhe group 
sequence and overlap limits are specified in the COLR. 

The regulating ffA-s. #:Qd$. are used for precise reactivity control of 
the reactor. The posTlTons of the regulating ffA-s. n9~§: are 
manua 11 y contra 11 ed. They are capable of adding qIJ:~i!J§j:ijg 
reactivity very quickly (compared to borating or diluffiig} . 
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Regulating f-fA ggq Insertion Limits (Analog) 
B 3;1.7 

The power density at any point in the core must be limited to 
maintain specified acceptable Juel design limits, including limits 
that preserve the criteria specified in 10 CFR 50.46 (Ref. 2). 
Together, LCO 3.1.7, "Regulating Control EleFAent AsseFAbly (CEA) 
Rqq Insertion Limits"; LCO 3.2.4, "AZIMUTHAL Q.@~qr~nt POWER TILT 
(lq)"; and LCO 3.2.5, "AXIAL SHAPE INDEX (ASI);'' pr6i/ide limits on 
control component operation and on monitored process variables to 
ensure the core operates within the linear heat rate (LCO 3.2.1, 
"Li near Heat Rate ( LHR) 11

); total planar radial peaking factor ( F"~-1-

~'~•~,~1~h,~:~~~~B~~J~i%J.~:i~.J~l.~i:;_;'~J~i~-§~i~~~~-~~i~)f -~~j-j~g-~Jii9~§#~~~~igJ~f~~91 ~1 
integrated radial peakin~ factor (Fr) (LCO 3.2.3, "Total Integrated 
Radial Peaking Factor (Fr)") limits in the COLR. Operation within 
the LHR limits given in the COLR prevents power peaks that would 
exceed the +ijoss ~Qf c.Qool ant -a-Accident (LOCA) limits derived by 
the Emergency Core Cooling System analysis. Operation within the 
Fr*:Y~ and F\ limits given in the COLR prevents 4Qeparture from 
-n-flucleate aeoiling (DNB) during a loss of forced reactor coolant 
flow accident. In addition to the LHR, F~~i' and F\_limits, certain 
reactivity limits are preserved by regulating HA jjpq insertion 
limits. The_t_(;!gUJ(l_ti __ llg HA pqg insertion limits aTsO restrict the 

illlitijjiiii1;,tli,id:y 
The establishment of limiting safety system settings and LCOs 
requires that the expected long and short term behavior of the 
radial peaking factors be determined. The long term behavior 
relates to the variation of the steady state radial pe<lkJng f<l~t9rs 
with core burn up and is affected by the amount of HA ggpjJ¥)qJ@::pqq 
insertion (lS.SLJrn.E:!9.i.the portion Of a burnup cycle over wfi1chsuch 
insertion ~\$.:~g:r\t@P.'h is assumed and the expected power level 
variation fhroiliihOGt the cycle. 
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Regulating ffA .~pg Insertion Limits (Analo·g) 
B 3.1.7 

The 10hg-s-iw-rt term behavior relates to transient perturbations to 
tfte-sleady state radial peaks fg)j pp¥fg~,;:::ppgr~-t}9i@i due to radial 
xenon redistribution. The magAffudC"s of sUCh pErfUrbations depend 
upon the expected use of the CEAs during anticipated power 
reductions and load maneuvering. Analyses are performed, based on 
the expected mode of operation of the Nuclear Steam Supply System 
(base loaded, maneuvering, etc.). From these analyses, CEA 
i nserti ens are determined and a consistent set of radial peaking 
factors defined. The long term steady state and short term 
insertion limits are determined, based upon the assumed mode of 
operation used in the analyses, and provide a means of preserving 
the assumption on CEA insertions used. The long and short term 
insertion limits of LCO 3.1.7 are specified for the plant, 'lfhich 
has been designed primarily for base loaded operation, but has the 
ability to accommodate a limited amount of load maneuvering. J:HHs 

llllllll~•ltil~il•ili~i(l,i:n~ 
m,Mg ·~m9:nt ·: ~grm·.:.~ghi¥,~:flr' 1Jg:,fa).;~@:§:',:t·9::: tr:~n'$:).:~ot'::: m§ntYr~~~ 19n§ rn2 ~fi~ 

llllitl•il~ilil•fiiil•• 
ffiij@~µy~ij~:,::::~m~: : t.:n:~n$:J.:gn:t.:::::ornt::J@:~:t.mP:nt:wmtnmn tog· rn1:m1::t § ; J:. mn§: : emiµ: ......... . 

ili•lliilllilll~•-illP"'11 
The regulating ffA pp~: insertion and alignment limits are process 
variables that together characterize and control the three 
dimensional power distribution of the reactor core. Additionally, 
the regulating bank insertion limits control the reactivity that 
could be added in the event of a HA iiloO:thd:llMod ejection accident, 
and the shutdown and regulating bank ill's'erfi'all' Ti mits ensure the 
required SOM is maintained. 

Operation within the subject LCO limits will prevent fuel cladding 
failures that would breach the primary fission product barrier and 
release fission products to the reactor in1:m:~:r&Lc:()gl~nt in the 
event of a LOCA, lass of fl ow, ejected ffA"-~@Hit.irMHH.M&d, or other 
accident requiring termination by a Reactor ProleC:fTon System trip 
function. 
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Regulating f.fA ~g~ Insertion Limits (Analog) 
B 3.1.7 

The fuel cladding must not sustain damage as a result of normal 
operation (Condition I) and anticipated operational occurrences 
(Condition II). The acceptance criteria for the regulating f.fA rod. 
insertion, ASI, and Tq LCOs are such as to preclude core power 
distributions from occurring that would violate the following fuel 
design criteria: 

a. During a large break LOCA, the peak cladding temperature must 
not exceed a limit of 2200°F, 10 CFR 50.46 (Ref. 2); 

b. During a loss of forced reactor coolant flow accident, there 
must be at least a 95% probability at a 95% confider1c:g Jevel .· 
{the 95/95 DNB criterion) that the hot fuel CEA §fuijrypg]'@oni:hPJ 
[pp in the core does not experience a DNB condition; 

c. During an ejected ffA P.iintWP.l'::rP:B accident, the fission energy 
input to the fuel must'nof.exCeed mt?,gg cal/gm (Ref. 3); and 

d. The ffA5. P.9:nfir9:J:::::rQ:d:$. must be capable of shutting down the 
r.~<3-.C:t<:>r 1t1)Jh a mlnTifrum required SOM, with the highest worth ffA 
99Mt!rP::J:::r9:@ stuck fully withdrawn, GDC 26 (Ref. 1) . 

Regulating ffA pg~ position, ASI, and Tq are process variables that 
together characferize and control the three dimensional power 
distribution of the reactor core. 

Fuel cladding damage does not occur when the core is operated 
outside these LCOs during normal operation. However, fuel cladding 
damage could result, should an accident occur with simultaneous 
violation of one or more of these LCOs. Changes in the power 
distribution can cause increased power peaking and corresponding 
increased local LHRs. · 

The SOM requir.~~ent is ensured by limiting the regulating and 
shutdown f.fA :r;:p:q. insertion limits, so that the allowable inserted 
worth of the HAs- P.P:ntfifJJ:::frP:B§.. is such that sufficient reactivity 
is available to shuldown .. The .. reactor to hot zero power. SOM 
assumes the maxi mum worth f.fA P.P:P:trP.J:\\rP:o remains fully withdrawn upon trip (Ref. 4). ·············· ··············· 

O~eration at the insertion limits or ASI limits may approach the 
m~ximum allowable linear heat generation rate or peaking factor, 
with the allowed Tq present. Operation at the insertion limit may 
also indicate the maximum ejected ffA G:iint.:r9J\\\:@r9:d worth could be 
equal to the limit.Jpgy~Jyg.in fuel cyCles··rhaf.have sufficiently 
high ejected ffA §@jpJ)f;f.l:]!\]\hi@ worth . 
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Regulating ffA ~pg Insertion Limits (Analog) 
B 3.1.7 

The regulating and shutdown ff.A hod insertion limits ensure that 
safety analyses assumptions for rea.ctivity insertion rate, SOM, 
ejected f.fA 99h#f9Jr9P worth, and power distribution peaking 
factors are preseriied d(Ref. 5). 

The regulating CEA insertion l iFRits satisfy Criterion 2 of the NRG 
Policy StateFRent. 

The limits on regulating ffA-s. f'g~§ sequence, overlap, and physical 
insertion, as defined in the COLR; must be maintained because they 
serve the function of preserving power distribution, ensuring that 
the SOM is maintained, ensuring that ejected ffA :9.9rft:r@J .rPa worth 
is maintained, and ensuring adequate negative reacfiiiil:YTnsertion 
on trip. The overlap between regulating banks provides more 
uniform rates of reactivity insertion and withdrawal and is imposed 
to maintain acceptable power peaking during regulating f.fA pp~ motion. ·.·.·.·.·.·.·.·.·. 

The f':Bower a@ependent +~nsertion +~!imit (PDIL) alarm cir,c;yJt is 
requfred to be OPERABLE for notifiCation that the ffA-s. hods: are 
outside the required insertion limits. When the PDIL alarm circuit 
is inoperable, the veri fi cation of &fA -~f9ntr'9:1\ pp~ positions is 
increased to ensure imp roper ff.A ¢.p}}~tf:llHrrdd alf§ilment is 
i dent i fi ed before unacceptable flux disfrfhu·t ion occurs. 

The regulating ffA-- fap~:isequence, overlap, and physical insertion 
limits shall be mainfaTiled with the reactor in MODES 1 and 2. 
These limits must be maintained, ~Jnc:g!bf:!XPX:~?.~TY.~wthe assumed 
power distribution, ejected ffA- ed~¢:ti~i:U¢9f:UN'.itiff::::rit\\ltworth, SOM, 
and reactivity rate insertion assumpffon·s: Applicahll ity in 
MODES 3, 4, and 5 is not requir~ci~ ~iD~~--~either the power 
di stri but ion nor ejected ffA-- 9.!9D.:t.ir9]]!Mi@!]!worth assumptions would 
be exceeded in these MODES. SOM. ls. ·preserved in MODES 3, 4, and 5 
by adjustments to the soluble boron concentration. 

This LCO has been modified by a Note indicating the LCO requirement 
i~ suspend~cJcJYt.i.r19.?R.3.l.5.5. This SR verifies the freedom of 
th~ ~ §gp:t.r@]i]r\gq!~]::to move, and requires the regulating ffA.5-
:rptf.$,i!rto moVeheToW"lhe.LCO limits, which would normally violate the 
lto~··· The Note also allows the LCO to be not applicable duriAg 
reactor pmwr cutback operatioA, ·,1hich iAserts a selected CEA group 
(usually group 5) duriAg loss of load eveAts. 
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Regulating HA g§~ Insertion Limits (Analog) 
B 3.1.7 

A.1.1, A.1.2, ~~~ A.2.1, and A.2.2 

Operation beyond the transient insertion limit may result in a loss 
of SOM and excessive peaking factors. If the regulating HA nod 
insertion limits are not met, then SOM must be verified by 
performing a reactivity balance calculation, considering the listed 
reactivity effects in Bases Section SR 3.1.1.1. One hour is 
sufficient time for conducting the calculation and commencing 
boration if the SOM is not within limits. The transi~nt insertion 
limit should not be violated during normal operation; this 
violation, however, may occur duri119 triil1?ients when the operator 
is manually controlling the ffA.5- Q.@n]i.tg)::rqqffin response to. 
changing plant conditions. When the regliialfng groups are inserted 
beyond the transient insertion limits, actions must be taken to 
either withdraw the regulating groups beyond wM!!ih1# the limits or 
to reduce THERMAL POWER to less than or equal lo That a 11 owed for 
the actual ffA- chfftMiH #Od'H nsert ion limit. Two hours lt.GttWOffoUr 
)Jm)til!provides a:<·re'aso'nahre·::·:time to accomplish this, allowlnglhe< 
operator to deal with current plant conditions while limiting 
peaking factors to acceptable levels. 

B.l and B.2 

If the GEAs are inserted betHeen the long term steady state 
insertion limits and the transient insertion limits for intervals 
> 4 hours per 24 hour period, and the short term steady state 
insertions are exceeded, peaking factors can develop that are of 
immediate concern (Ref. 6). 

Verifying the short term steady state insertion limits are not 
exceeded ensures that the peaking factors that do develop are 
Hit hi n those all mmd for continued operation. Fifteen minutes 
provides adequate time for the operator to verify if the short term 
steady state insertion limits are exceeded. 

Experience has shmm that rapid pmmr increases in areas of the 
core, in Hhich the flux has been depressed, can result in fuel 
damage, as the LHR in those areas rapidly increases. Restricting 
the rate of THERMAL POWER increases to ~ 5% RTP per hour, follo\1ing 
GEA insertion beyond the long term steady state insertion limits, 
ensures the poHer transients experienced by the fuel Hill not 

:_=.~_:.•_il.·i_:._:_i_•·_••:_,:_.i;_:.:.: .. i~--1··.!·l·m·: .•. ·.•·~···J:·l-&f;w 
:::=:-::::::::::: .•••••.•••••••••••.. 
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With the regulating CEAs inserted between the long terrn steady 
state insertion 1 irnit and the transient insertion 1 irnit, and '1Jith 
the core approaching the 5 effective full pmwr days (EFPD) per 
30 EFPD or 14 EFPD per 36~ EFPD lirnits, the core approaches the 
acceptable lirnits placed on operation \lith flux patterns outside 
those assurned in the long terrn burnup assurnptions (Ref. 8). In 
this case, the CEAs rnust be returned to \lithin the long terrn steady 
state insertion lirnits, or the core rnust be placed in a condition 
in \1hich the abnorrnal fuel burnup cannot continue. A Cornpletion 
Tirne of 2 hours is allotted to return the CEAs to \lithin the long 
terrn steady state insertion lirnits. 

The required Co111pJe.J.iqnJime of 2 hours from initial discovery of a 
regulating f.fA i;:P:tit.r9l::M99 group outside the limits until its 
restoration to Wlfhfn.·ffi'(i long terFR steady state 1 iFRits ·~p~g, shown 
on the figures in the COLR, allows sufficient time for b60ated 
water to enter the Reactor Pr1m~l.fy Coolant System from the chemical 
adcjition (Incl makeup systems" and to cause the regulating ffA-s. 
¢6.hiriD'Hlodi to withdraw to the acceptable region. It is 
'reasonahlelo continue operation for 2 hours after it is discovered 
that the 5 day or 14 day EFPD lirnit has been exceeded. This 
Completion Time is based on limiting the potential xenon 
redistribution, the low probability of an accident, and the steps 
required to complete the action. 

When the PDIL alarrn circuit is inoperable, perforrning SR 3.1.7.1 
\lithin 1 hour and once per 4 hours thereafter ensures irnproper CEA 
alignrnents are identified before unacceptable flux distributions 
occur. 

When a Required Action cannot be completed within the required 
Completion Time, a controlled shutdown should be commenced. The 
allowed Completion Time of 6 hours is reasonable, based on 
operating experience, for reaching MODE 3 from full power 
conditions in an orderly manner and without challenging plant 
systems . 
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SURVEILLANCE SR 3.1.7.1 
REQUIREMENTS 

With the PDIL alarm circuit OPERABLE, verification of each 
regulating HA pqtj group position every 12 hours is sufficient to 
detect HA Gi:ihtt:'.9iM::f9{'.t positions that may approach the acceptable 
limits, and To pro\dde the operator with time to undertake the 
Required Action(s) should the sequence or insertion limits be found 
to be exceeded. The 12 hour Frequency also takes into account the 
indicationprqyidecJ .. lJY the PDIL alarm circuit and other information 
~~~u~ 0~0~R~@:~~~-\:igg group positions available to the operator in 

SR 3.1.7.1 is modified by a Note indicating that entry is allowed 
into MODE 2 without having performed the SR. This is necessary, 
since the unit must be in the applicable MODES in order to perform 
Surveillances that demonstrate the LCO limits are met. 

SR 3.1.7.2 

Verification of the accumulated time of CEA group insertion between 
the long term steady state insertion limits and the transient 
insertion limits ensures the cumulative time limits are not 
exceeded. The 24 hour Frequency ensures the operator identifies a 
time limit that is being approached before it is reached. 

SR 3.1.7.aZ 

Demonstrating the PDIL alarm circuit OPERABLE verifies that the 
PDIL alarm circuit is functional. The 31 day Frequency takes into 
account other Surveillances p~JD9.P~r:formed- at shorter Frequencies 
that identify improper ffA s9:n::t:~mmtt99 alignments. 
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1. 10 CFR 50, Appendix A, GDC 10 and GDC 26 

2. 10 CFR 50.46 

3. FSAR, Section [ ], Secti.on [ ], and Section [ H4!4ii? 
4. FSAR, Section ~.4W4.M$. 

5. FSAR, Section [ ] 

6. FSAR, Section [ ] 

7. FSP,R, Section [ ] 

8 . i:;:sAR, Section [ ] 
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B 3.1 REACTIVITY CONTROL SYSTEMS 

~h&~~~~ J;~~~=~ffi·;,~·,·~.~i-~}. Exception (STE) SHUTDOWN MARGIN (SOM) (Analog) §f~ft/MR 

BASES 

BACKGROUND The primary purpose of the SOM STE is to permit relaxation of 
existing LCOs to allow the performance of certain PHYSICS TESTS. 
These tests are constructed to determine the control element 
assembly (CEA) t\9~ worth and SOM. 

Section XI of 10 CFR 50, Appendix B, "Quality Assurance Criteria 
for Nuclear Power Plants and Fuel Processing Plants" (Ref. 1), 
requires that a test program be established to ensure that 
structures, systems, and components will perform satisfactorily in 
service. All functions necessary to ensure that specified design 
conditions are not exceeded during normal operation and anticipated 
operational occurrences must be tested. Testing is required as an 
integral part of the design, fabrication, construction, and 
operation of the power plant. Requirements for notification of the 
NRC, for the purpose of conducting tests and experiments, are 
specified in 10 CFR 50.59, "Changes, Tests, and Experiments" 
(Ref. 2). 

The key objectives of a test program are to (Ref. 3): 

a. Ensure that the facility has been adequately designed; 

b. Validate the analy~ical models used in design and analysis; 

c. Verify assumptions used for predicting plant response; 

d. Ensure that installation of equipment in the facility has been 
accomplished in accordance with the design; and 

e. Verify that operating and emergency procedures are adequate. 

To accomplish these objectives, testing is required prior to 
initial criticality, after each refueling shutdown, and during 
startup, low power operation, power ascension, and at power 
operation. The PHYSICS TESTS requirements for reload fuel cycles 
ensure that the operating characteristics of the core are 
consistent with the design predictions, and that the core can be 
operated as designed (Ref. 4). 
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PHYSICS TESTS procedures are written and approved in accordance 
with established formats. The procedures include all information 
necessary to permit a detailed execution of testing required to 
ensure that the design intent is met. PHYSICS TESTS are performed 
in accordance with these procedures, and test results are approved 
prior to continued power escalation and long term power operation. 
Examples of PHYSICS TESTS include determination of critical boron 
concentration, ffA 99.htrg)::.pQ.q group worths, reactivity 
coefficients, flux s.Ymmelr.Y; and core power distribution. 

It is acceptable to suspend certain LCOs for PHYSICS TESTS because 
fuel damage criteria are not exceeded. Even if an accident occurs· 
during PHYSICS TESTS with one or more LCOs suspended, fuel damage 
criteria are preserved because adequate limits on power 
distribution and shutdown capability are maintained during PHYSICS 
TESTS. 

Reference 5 defines the requirements for initial testing of the 
facility, including PHYSICS TESTS. Requirements for reload fuel 
cycle PHYSICS TESTS are defined in ANSI/ANS-19.6.1-1985 (Ref. 4). 
Although these PHYSICS TESTS are generally accomplished within the 
limits of all LCD£, conditions may occur when one or more LCOs must 
be suspended to make completion of PHYSICS TESTS possible or 
practical. This is acceptable as long as the fuel design criteria 
are not violated. As long as the +:tinear -lt@.eat -idgate (LHR) remains 
within its limit, fuel design criteria are ifreserved. 

In this test, the following LCOs arc suspended: 

a . L co 3 . 1. 1 , 11 s HUTOOWN MARG IN ( s OM )---+l!VlJ--,)- Iw@~ ~'=~-~ ° F" ; and 

faf, 8~9=· Rf ~ ; g::f:.:!::::::;1§~,QmP9'!N:Mrt&B.l:t.~:::··{ ~~Mli!W:~::: =.??~:t: [:;;::~:=: ~i19 

€'H::~~m . ~ ;::W:·,;:e f::::=:.:.ir:s2·n~r9:J:·:::::B:9·2:·=::~:~ 1:~nm~ntim·: 

9::~ ~~9:::: :~,~-:~:·*·:§~: ,.rn:§:BlflwP:qwN.:::·:.~µ9· =::~:.n§~:r;~::]:9n·::::::g~ffi1.:!'~:~;:::~.: 

LCD 3.1.7, "Regulating Control Element /\ssembly (CEA) gpg 
Insertion Limits." 

Therefore, this LCD places limits on the m1n1mum amount of ffA 
£9D~r9!1!:i:,:fPB ..... kv'.9Ttb. rgqu ired to be available for reactivity contra l 
when GEA Cditt.t:O:Ttrdd worth measurements are performed . . ·.·.··:·:·:·:·:·:·:·:·:·:·:·:·:·:·····:·:·:-:-:·:·:·:·:·:·:·:·:·:·:· 
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The individual LCOs cited above govern SOM HA ¢dt\~b9J·jfpp group 
height, insertion, and alignment. Additionally, fhe.TtOs governing 
Reactor Rnim~r¥ Coolant System (Rf-SR¢..$.) flow, reactor inlet 
temperature; arid pressurizer pressure.contribute to maintaining 
4P,eparture from -n-N.ucleate b~oiling (ONB) parameter limits. The 
initial condition criteria for accidents sensitive to core power 
distribution are preserved by thE! LHR and ONB parameter limits. 
The criteria for the +lill.oss eQf eµoolant -a:Accident (LOCA) are 
specified in 10 CFR so:46, "Acceptance Crlteria for Emergency c0ore 
Cooling Systems for Light Water Nuclear Power Reactors'' (Ref. 6). 
The criteria for the loss of forced reactor coolant flow accident 
are specified in Reference 7. Operation within the LHR limit 
preserves the LOCA criteria; operation within the ONB parameter 
limits preserves the loss of flow criteria. 

SRs are conducted as necessary to ensure that LHR and ONB 
parameters remain within limits during PHYSICS TESTS. Performance 
of these SRs allows PHYSICS TESTS to be conducted without 
decreasing the margin of safety. 

Requiring that shutdowr:i.tE!.<3-CJiy_i_tY equivalent to at leas.t.J~e .... 

~~f~~f i ye~; i~tj~:~r:i~e~~~~!~~!~g,!9 f~~r~~i ~ 0 f n;~~~~ o~o~Ri~~i~BJ'ppp~· 
OPERABLE HA :9.P:nth@J'.rqq provides a high degree of assurance that 
shutdown capabTl1T:Y-Ts maintained for the most cha 11 engi ng 
postulated accident, a stuck HA qq:Qfi:pq]j::;::m~a. Since LCO 3.1.1 is 
suspended, however, there is not fhet·saifre degree of assurance 
during this test thatthe reactor would always be shut down if the 
highest worth HA gqij:tr@:J.j:,:,,:r99 was stuck out <lD.c:l. c:aJc:y)ational 
uncertainties or the. estimated highest HA ¢'Qrjppp):p~,m worth was 
not as expected (the single failure criteri Oh r;;····-r;of illet). This 
situation is judged acceptable, however, because specified 
acceptable fuel damage li111Jt? .ar.E!.?Jill met. The risk of 
experiencing a stuck HA :99htf.qJ!::rri?.q and subsequent criticality is 
reduced during this PHYsrcs···rtsr·exCeption by the requirements to 
determine HA gjgpt:rqJ r\g§i positions every 2 hours; by the trip of 
each ff.A :P~mthP:mr!rqg TO ·be with drawn 24 hours !rn!Jg~,¥$ prior to 
suspendingThe.$DM;· and by ensuring that shutd6wn.reactivity is 
available, equivalent to the reactivity worth of the estimated 
highest worth withdrawn HA B.R:P~i!fp:JO!°i'.rgqj](Ref. 5). 
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PHYSICS TESTS include measurement of core parameters or exercise of 
control components that affect process variables. Among the 
process variables involved are total pl an.;:i.rpr.atji aL pc:akipf19 fac:tor, 

~§;~J ':~i"hs:~i~±i~:~;~~~:~g~ e ~ !< iann
9
d ~~cit,0 :n~~~h~Wf J1r-~~1~!1f~ 1~·~\1~~1itiQ 

condiflon inpuf(powe·r p·eaking) to the accident a,palysis. Also 
involved are the shutdown and regulating GfA.5. V)q(js, which affect 
power peaking and are required for shutdown of lhe reactor. The 
limits for these variables are specified for each fuel cycle in the 
COLR. 

PHYSICS TESTS meet the criteria for inclusion in the Technical 
Specifications, since the components and process variable LCOs 
suspended during PHYSICS TESTS meet Criteria 1, 2, and 3 of the NRC 
Policy Statement. 

~~~!d~~~e~~o~~~~~ a~~!t f~r m~~~~~~ v~~~u~~n~~o~h~~n~~~J8~@~rtll,t:#~a is 
worth measurement tests are performed. The STE is requ1red.fo 
permit the periodic verifi~ation of the actual versus predicted 
core reactivity condition$;~ occurring as a result of fuel burnup 
or fuel cycling operati ens. The SOM requ i rementsp qf1C.O§p 3 '. L l~ 

~:~:~:s;'~!]:~~~:~:~i~!i~)\j~E~a; n~~r;~~~e~~=~ ~s of LCO 3 .1. 7 .rn ~]:!iMf~· ~t·t@~rn 

APPLICABILITY This LCO is applicable in MODES 2 and 3. Although ff-A g·~:n:tn9-lr99 
worth testing is conducted in MODE 2, sufficient negati~i- · 
reactivity is inserted during the performance of these tests to 
result in temporary entry into MODE 3. Because the intent is to 
immediately return to MODE 2 to continue ff-A E.O.ntndJ:Wo:d worth 
measurements, the STE allows limited operatio'il.la··~r·cansecutive 
hours in MODE 3, as indicated by the Note, without having to borate 
to meet the SOM requirements of LCO 3.1.1 . 
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ACTIONS A.l 

With any HA ciO:ntt'P.Jir9d not fully inserted and less than the 
minimum requiredreaCf1vity equivalent available for insertion, or 
with all HA-s- ConttolMotM inserted and the reactor subcritical by 
less than the reaCfivilYequivalent of the highest worth HA 
Gdfrj#pff' too, restoration of the mini mum SOM requirements must be 
acC'Ompl1shed by increasing the Rt-&F\Q$. boron concentration. The 
required Completion Time of 15 minl.lfes for initiating boration 
allows the operator sufficient time to align the valves and start 
the boric acid pumps and is consistent with the Completion Time of 
LCO 3 .1.1. 

SURVEILLANCE SR. 3. 1. 8 .1 
REQUIREMENTS 

REFERENCES 

Verification of the position of ~~ch partially or fully withdrawn 
full length or part length ffA ¢''.90\t)f:q]::tr.QP. is necessary to ensure 
that the minimum negative reacti\/if_Y".re.q-Ufrements for insertion on 
a trip are preserved. A 2 hour Fr~qµ~D..C:Y . .is sufficient for the 
~~~~;~~~c~oc~~~~;;a:hat each HA ·q@ry®n~rn:f!gq position is within the 

SR 3.1.8.2 

Prior demon strati on that each ffA Contrd11WiB.d to be withdrawn from 
the core during PHYSICS TESTS is capahle''of.'f'ull insertion, when 
tripp~c:l.fr()_rn ~t. least a 50% withdrawn position, ensures that the 

~q~~~~~P:!:g~~,e~i i~a~ n~~~t~ a§~!~:~i?~-~~~i~:· a r~h~pf~A~~~+ prior to 
reducing SOM to less than the liriiTE oflt(f'.3.1.1. 

1. 10 CFR 50, Appendix B, Section XI 

2. 10 CFR 50.59 

3. Regulatory Guide 1.68, Revision 2, August 1978 

4~ ANSI/ANS-19.6.1-1985, December 13, 1985 

5. FSAR, Chapter f 141-f~'f·~ 

6. 10 CFR 50.46 

·7. FSAR, Chapter [14] 
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B 3 .1 REACTIVITY CONTROL SYSTEMS 

B 3.1.9 Special Test Exceptions (STE) MODES 1 and 2 (Analog) 

BACKGROUND 

GEOG STS 

The primary purpose of these MODES 1 and 2 STEs is to permit 
relaxation of existing LCOs to allo\" the performance of certain 
PHYSICS TESTS. These tests are conducted to .determine specific 
reactor core characteristics. 

Section XI of 10 CFR 50, Appendix B, "Quality Assurance Criteria 
for Nuclear Pm,.er Plants and Fuel Processing Plants" (Ref. 1), 
requires that a test program Be estaBlishes to ensure that 
structures, systems, and components \lill perform satisfactorily in 
service. All functions necessary to ensure that specified sesign 
consitions are not exceedes suring normal operation and anticipated 
operational occurrences must Be tested. Testing is requires as an 
. 1 t f ti.. ,.J • f L.. • t' t t' ,.J integra, par o ~Me ues1gn, .aur1ca ion, cons rue ion, anu 
6peration of the power plant. Requirements for notification of the 
NRG, for the purpose of conducting tests and experiments, are 
specified in 10 CFR 50.59, "Changes, Tests, ans Experiments" 
(Ref. 2). 

The key oBjectives of a test program are to (Ref. 3): 

a. Ensure that the facility has Been asequately designes; 

B. Validate the analytical models used in design and analysis; 

c. Verify assumpti ens uses for p~esi cti ng pl ant response; 

d. Ensure that installation of equipment in the facility has Been 
accoffipl i shes in accorsance ·,1i th design; and 

e. Verify that operating and effiergency procedures are adequate. 

To accoffiplish these oBjectives, testing is required prior to 
initial criticality, after each refueling shutsmm, and suring 
st~rtup, low power operation, power ascension, and at power 
operation. The PHYSICS TESTS requireffients for reload fuel cycles 
e~sure that the operating characteristics of the core are 
consistent \1ith the design presictions, and that the core can Be 
operated as designed (Ref. 4). 

PHYS IGS TESTS procesures are 11ri tten ans approved in accordance 
with estaBlished forffiats. The procedures include all inforffiation 
necessary to perffiit a setailed execution of testing required to 
ensure that sesign intent is ffiet. PHYSICS TESTS arc pcrforfficd in 
accorsance \iith these procesures and test results are approves 
prior to continued po\,.cr escalation and long term power operation . 
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di str, ~ i y ceeff i ci ent s Hen assemBl y ( c E;) 0- CY it i cal 80r0 n 
i "tien. ' "' symmetry / §r•"P 110rths , an core po\1er , 

Examples of PHYSI concentration co~! TESTS include deter . 

It is acceptable to fuel damage cri t .. suspend certain L d"r in§ . a PHYS I CS e f :h a.~e net exceededCDs E~or PHYS I CS TESTS Be ca" se 
criteria are p .1th one er m . ven if an accident 
sh"td0Hreserved Beca"ere LCDs '"spended f occ"rs 

"" capaBi l ity ar~ se the limits on p011er d., "·el damage e maintained d . -·---- - t 
Reference 5 d f" "rin§ PHYSICS TE~TsSr.1bution and 

fa ·1 · e mes tll c1 ity, incl d'e requirement f .. 
cycle PHYSICS¥£~~~ PHYSICS TESTS sR er_1n1tial testin§ f 
Althe"§R th are defi d . · e~"irements f 

0 

the 
li mH;-;f-;~~\ PHYS !CS HSTS ":re lR e ANS !/ANS i9~1i. 1·r9;~1 (ad '"el 
Be s" spended CDs, cend it i ans m ~ "eNll y accomplished , ,Ref: 4) . 
practical to make completi ay occ"r when one - .1th1n the 
are not ,;

01

!:i: is accepta01:"a:f1PHYSICS TESTS p:;,~:fe LCDs •"st 
w1tRin its limet. As lon§ as the i""§ as the foel desi e or. ' , f"el desi§n crit inear Reat rate (LHR)n criteria 
In this test th er1a are preserved remains 

. ' e fell mli ng LCOs . 
LCD 3. I. 4 "Med are s•spended: 

LCO 3.1 s' ttc crater Temperature 
LCD 3. J : e: ,, s~::;•,l. El ement Assemsi~e rf;:; i ent . (MTC) " ; 

· Ins · 0"" Control El e ) , CEn) Alignment"· 
LCD 3. ! l ,,ert10n Limits". ment nssemBly (CEQ) ' 

· , Regulat· ' ~ I . 1 ng Control 
LCD 3. 2. 2 n ~.ert' en Limits" ; Element Ass em Bly 
LCO 3 2 3' "Total Pl anar Radial . . (CEA) 

. ~Total ! ntegrated Rad ~:~long Factor ( F'.,P, 
LCD 3 2 4 "At Peaking Factor ( F"" ·,· 

.. ,IMUTHAL PO'IJER TILT (T~ -+f'" 

Tile safety analysis ~~~ER d"ri ng PHYSICS (~r· 0) pl aces limits e lim~ t:"cl ire bei 1 i ng (~~~)and re~"; res tRe ~H~ll •:•bl e THfRMAL 
· -e po··· 

1 
parameter t an the de 

setpo; nts are-;;:: t ate a" of < 8§% RW" Be maintained wHh:rt"re 
ma1 nta rned ?. [ 4 . 5 ]i/:t '~o en '"re [exp 1 a; ~]'l the associated t: i y " . SOM shall Be p 
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Addi ti en all Y t te:perat" re (T.),. a.nd pre;h e initial eend it i en re 
reaeter in e eter limits. ,, distr1B"ti0n ' 
to maintaining DN=e~:;a:ensitive ta eer~.:~;;:r TAe eriteri\~0 ~6 e riter i a for aee' R and DNB parameter i ee if i ed iA IO CFR . . t' 
preserved ~\::r.~~ aeeident (LOC~)c:~: ~:sling System: f•;h~'f:ss 
tAe less a C . teri a for Emergency 71 . The criteria . er 
,,. eeeptan ee ri Reaeters" (Ref. 1 • s ee if i ed 1A , 

W;ter N"elear ::~e:a;lant fl011 aeei~~~tl~=~t :reserves the .. L~C;he 
sf fereed reae tien within the ter limits preserve Reference 7. o:~ra "it hi n the DNB parame . pera ion " criten a; o · . · 

f flo" criteria. ,,..., 
loss o- '' LCQs that norma1

1
J 

e of the ct ded The TESTS one or mar . . ts may be suspen . 
D"r i ng .. ~Hi~! C~HR and' DNB par~m~:e:r! 1 ~~t advers ell' imp.~~:~~~ their ~=~ :~;; ef /~~Ra:~~ d~~: :::~~:~e;s /r\~::!!!~:, t~R:e a;.~. m~ed as 
h011ever, i LCOs are s "spen e · ters rema1 n ni 
l i mi ts 11h i1 e the that LHR and DNB p aramef these S" rve i 11 a nee s . 
neees s ary ta e~~~;~ CS TESTS. Perfe;m.~n~~a:t deere as i ng the marg'" limits during TESTS to be conducte ni an o·,:s PHYS res 
of safety. 

PHYSICS TESTS inel":~a~e::feet preees,s variaB~e~S!, 11hieh represent 
central eempenentsinvelved are F'.,,-:"~~ :;e aeeident analys~!· 
precess variaBles . "t (pewer peaking) . CEAs, whieh affe 
initial,,e~~d~t~:: ~~~ sh"tdewn and r~m:!~n~f the reaet~ri i~"the 
Also in.e !e d are re~"ired fer sf. d fer eaeh f"el eye e 

· se of arameters or exerci urement of core ~ Among the 

power peaking an .. . bl es are spec1 le limits for these var1a 
WtR. 

PHYSICS TESTS meet tke eempenents and pr I 2 and d ef tke Specification~, s~~~~ICS TESTS meet Cr1ter1a ' ' suspended dun ng 

. . the Technical . ·nclus1on in . bCOs the criteria for l ocess variable 

~lRC 
Policy Statement. 

This LCD perm~ ·gkts and insertien it . 
normal group e1 h as those required o. 

'd of their 't'oned outs1 e f 'ts individual CEA~ tol~:i::s~u:ing the performance o 
P~YSICS TESTS sue 

Measure CEA worth; a. 

factor under t b'lity index and damping 

c . distributions Determine po'lt'er 
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d. Measure rod .shadowi Ag factors; aAd 

STE MODES 1 and 2 (Analog) 
B 3.1.9 

e. Measure tem13erature and 13m1er coeffi ci en ts. 

AdditioAally, it 13ermits the ceAter CEA to be misaligAed duriAg 
PHYSICS TESTS required to determiAe the isothermal temperature 
coefficieAt (ITC), MTG, aAd power coefficieAt. 

The re~uiremeAts of LCO 3.1.4, LCO 3.1.5, LCO 3.1.6, LCO 3.1.7, 
lCO 3.2.2, LCO 3.2.3, and LCO 3.2.4 may be suspended during the 
performaAce of PHYSICS TESTS, provided: 

a. THERMAL POWER is restricted to test power plateau, which shall 
Aot exceed 85% RTP; 

b. SOM shall be ~ [4.5]% Ak/k. 

APPLICABILITY This LCO is applicable in. MODES 1 and 2 because the reactor must be 
critical at various THERMAL POWER 1 evel s to 13erform the PHYSICS 
TESTS described in the LCO section. Limiting the test power 
plateau to < 85% RTP eAsures that LHRs are maintained within 
acceptable limits. 

ACTIONS Ll 

GEOG STS 

If THERMAL POWER exceeds the test power plateau, THERMAL POWER must 
be reduced to restore the additional thermal margin provided by the 
.reduction. The 15 minute Completion Time ensures that prompt 
action shall be taken to reduce THERMAL PmJER to Hi thin acceptable 
limits. 

B.l and B.2 

If the SOM requirement is not met, boration must be initiated 
promptly. A Completion Time of 15 minutes is adequate for an 
operator to correctly align and start the required systems and 
components. The operator should begin boration with the best 
source available for the plant conditions. Boration will be 
continued until the SOM is within limit. 

Suspension of PHYSICS TESTS exceptions requires restoration of each 
of the applicable LCOs to within specification. 

B 3.1 57 Rev 1, 04/07/95 
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b. positioA· ' 
c. RCS average temperature· ' 

d. Fuel burn up 

lOA; 

f. Samarium COACeAtrat' 1 GA; aAd 

g. ITC . 

(AAalog) 
B 3.1.9 

Re" 1 • ' 04/07/95. CEOG STS-~~~~--,---~~~~~--11--3-.+-~~~~~~~~~-"~· B 3.1 58 



REFERENCES 

GEOG STS 

STE MODES 1 and 2 (Analog) 
B 3.1.9 

The Frequency of 24 hours is based on the generally slow change in 
required boron concentration and on the low probability of an 
accident occurring \Ii th out the re qui red SOM. 

1. 10 CFR 50, Appendix B, Section XI. 

2. 10 CFR 50.59. 

3. Regulatory Guide 1.68, Revision 2, August 1978. 

4. ANSI/ANS 19.6.1 1985, December 13, 1985. 

5. FSAR, Chapter [14]. 

6. FSAR, Section [15.3.2.1]. 

7. 10 CFR 50.46. 
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ATTACHMENT 6 

CONSUMERS POWER COMPANY 
PALISADES PLANT 

DOCKET 50-255 

STS CONVERSION TECHNICAL SPECIFICATION CHANGE REQUEST 

3.1 REACTIVITY CONTROL SYSTEMS 

Comparison of Revised and Standard Technical Specifications 



• • 
Palisades Revised Tech Spec Requirement List. 

A listing of the proposed Palisades Revised Tech Specs (RIS) correlated to the CE Standard Tech Sµecs (STS). 

First Column; Proposed Palisades Revised Tech Spec (RTS) number 
Each RTS item is listed in the left-most column. 

If a STS item has been omitted from RTS, the word 'Omitted' is used. 
' '.~ :. -

Second Column; CE Standard Tech Spec (STS) number 
The corresponding STS item is listed in the second column. 

If a RTS i tern does not appear in STS, it is noted as 'Added' . 

Third Column; Existing Palisades Tech Spec (TS) number 
The closest TS item is listed in the third column. 

If a RTS item does not appear in TS, it is noted as 'New'. 

Fourth Column; RTS Item Description 
An abbreviation of the RTS item appears in the third column. 

Each item is identified as: LCD, ACTION, SR, ADMIN, Exception, etc. 
)n cases where a STS item was omitted from RTS, .the description is of the STS item. 

Description Key: RTS requirement type: Column 4 syntax: 
Safety Limit SL: Safety limit; Appli~able conditions 
Limiting Condition for Operation 
Condition 

LCD: LCD Description; Applicable conditions 
COND: Description of non-conforming condition 
ACTN: Required action; Completion time Action 

Surveillance Requirement 
Table 

Administrative Requirement 
Defined Term 

SR: Test description; Frequency 
TABL: Title 

ADMN: Administrative requirement 
DEF: Name of defined term 

Fifth Column; Co1T1Tients and Explanations of Differences between RTS and STS. 
A brief explanation of differences between RTS and STS is provided in the fifth column. 

Other abbreviations used in the listing are: 

NA: 
CFT: 
CHNL: 

Not Applicable 
Channel Functional Test 
Channel 

• 
(OJ/ Ztl/'•ti) 



• • • 
Palisades RTS Cross Reference to STS. (03/28,~10). 

RTS Number STS Number TS Number RTS (STS) requirement Description Explanation ot Differences 

Global differences between the proposed Palisades Technical Specifications and the Standard Technical Specifications for CE plants, Nureg 1432: 

The following changes are not discussed in th~ explanation of differences for each rs requirement. 

1) 

2) 

3) 

Bracketed values have been replaced with appropriate values for Palisades. Typically, the basis for these values is provided in the bases document. 

Each required action of the form "Perform SR X.X.X.X "has been altered by a parenthetical summary of the SR requirements. This change allows a reader 
to understand the required actions without constantly turning pages to locate the referenced SR. 

Terminology has been changed to reflect Palisades usage: 

"RWT" becoines "SIRWT" 

"CEA" becomes "Control Rod" or "Rod" 

"RCS" becomes "PCS" 

"SIAS" becomes "SIS" 

"AC Vital bus" becomes "Preferred AC bus" 

"PAM!" becomes "AMI" 

"ESFAS" becomes "ESF Instrumentation" 

"DG LOVS" becomes "DG UV Start" 

"Remote Shutdown System" becomes "Alternate Shutdown System" 

"Power Rate of Change-High" becomes "High Startup Rate" 

Safety Injection Refueling Water Tank 

Palisades uses cruciform control rods rather thctn tht' 
multifingered "Control Element Assemblies" of later CE plants. 

Palisades terminology is "Primary Coolant System" rather than 
"Reactor Coolant System" 

Palisades terminology is "Safety Injection Sirinal" rather than 
"Safety Injection Actuation Signal" 

Palisades terminology. 

Accident Monitoring Instrumentat10n, Palisades terrn1nology 

There is no stand-alone ESFAS system or cabinet di Pdl1sades; 
ESF instruments actuate the ESF functions 

Palisades Terminology 

Palisades Terminology 

Palisades Terrninolouy 



Palisades RTS Cross Reference to STS. 

RTS Number STS Number TS Number 

3.1 3.1 3 .10 

3 .1.1 3 .1.1 3.10.1.a 

3.1.1 A 3.1.1 A 3.0.3 

3.1.1 A.l 3.1.1 A.l 3.0.3 

3.1.1.1 3.1.1.1 New 

3 .1. 2 3 .1. 2 3.10.b 

3.1.2 A 3 .1.1 A 3.0.3 

3.1.2 A.1 3.1.2 A.l 3. 0. 3 

3.1.2.l 3.1.2.1 New 

3.1.3 3 .1. 3 4 .10 

RTS (STS) requirement Description 

REACTIVITY CONTROL SECTION 

LCO: Shutdown margin ? 2%; MODE 3 ? 525 F 

COND: SOM < limit 

ACTN: Borate to restore SOM; 15 Min. 

SR: Verify SOM; 24 hours 

LCO: SOM shall be? 3.75% MODE 3 < 525, MODE 4, and 5 

COND: SOM< limit 

ACTN: Borate to restore SOM; 15 Min. 

• 
(03/28/96). 

Explanation of Differences 

Several major differences exist between Palisades and the 
"Standard" CE plant which affect this section: Palisades is the 
oldest CE PWR and has different hardware and analyses from the 
newer CE plants; Palisades also uses Siemens Power Corp.(SPC) 
fuel rather than CE fuel. Therefore several of the LCOs, 
Actions, etc in this section differ from RSTS. Actions, 
Completion times, SRs and frequencies were kept as close to the 
RSTS as possible while implementing a different set of 
limitations and requirements. The conditions and actions 
specified reflect current tech specs and operating practice. 

Used Palisades value (2%) and applicability. Palisades Safety 
Analysis assumes 2% SOM as an initial condition therefore; 
Siemens Power Corp. analyzes to this value for this 
applicability range. MODES 1 and 2 SOM requirements are 
assured by LCO 3.1.6 and 3.1.7. Reactivity units changed to 
meet industry standard. 

Unchanged. 

Unchanged. 

Reworded SR to agree with SR 3.1.2.1, which must support 2 
different limits. Wording· of 2 SRs requiring the same task 
should be worded alike. 

Used Palisades bounding value for former< 4 PCP operation. 
This value is an initial assumption to the Palisades safety 
analysis and allows for the maintenance of SL integrity in the 
event of a OBA for stated range of applicability. Reactivity 
units changed to meet industry standard. 

Unchanged. 

Unchanged. 

SR: Verify SOM; Within 2 hours following a RX trip; 24 hours Changed wording to remove SOM limit. Added frequency of 
verifying SOM within 2 hours following a reactor trip or 
shutdown. This added frequency al.lows SOM to be verified 
within 2 hours from a reactor trip. This circumvents the case 
were the reactor trips l minute after the 24 hour surveillance 
was performed and then would not be required to be performed 
for 23 hours and 59 minutes following a reactor trip. 

LCO: Reactivity Balance; MODES 1 & 2 Unchanged. 

8 



• 
Palisades RTS Cross Reference to STS. 

RTS Number STS Number TS Number 

3.1.3 A 3.1.3 A 4 .10 

3.1.3 A.l 3.1.3 A.1 4 .10 

3.1.3 A.2 3.1.3.A.2 4 .10 

3.1.3 B 3.1.3 B 4.10 

3.1.3 B.l 3.1.3 B.l 4 .. 10 

3.1.3.l 3. L3. l 4.10 

3 .1. 4 3 .1.4 3.12 

3.1.4 A 3.1.4 A 3.0.3 

3.1.4 A.l 3'.1.4 A.l 3.0.3 

3.1.4.1 3.1.4.1 4.20.l 

Omitted 3.1.4.2 NA 

3 .1. 5 3 .1. 5 3.10.5 

3.1.5 A New 3.10.4.b 

3.1.5 A.l 3.1.5 A.2.1 3.10.1.d 

3.1.5 A.2 3.1.5 A.2.2 3.10.4.c 

Omitted 3.1.5 A.3.1 3.0.3 

Omitted 3.1.5 A.3.2 3.0.3 

RTS (STS) requirement Description 

COND: Core reactivity balance not w/in limit 

ACTN: Determine Rx OK; 72 hrs 

ACTN: Establish restrictions; 72 hrs 

COND: Required action· & completion time not met 

ACTN: Be in MODE 3; 6 hours 

SR: Verify core reactivity balance OK; 31 days 

LCD: MTC w/in limits stated in the COLR; MODES 1, 

COND: MTC not w/in limits 

ACTN: MODE 3; 6 hours 

SR: Verify MTC w/in limits in COLR. 

SR: (Mid-Cycle MTC Test) 

LCD: Control Rod Operability and Alignment 

COND: One rod inoperable 

ACTN: Verify SOM; 1 hr 

ACTN: Initiate boration to restore SDM; 1 hr 

ACTN: (Restore misaligned rod; 2 hrs) 

ACTN: (Re-Align; 2 hrs) 

9 

and 2 

(03/28/96). 

Explanation of Diffe~ences 

Reworded to agree with LCD. 

Unchanged. 

· Unchanged. 

Unchanged. 

Unchanged. 

Reworded to agree with LCO. 

Added maximum positive value from current license. 

Unchanged. 

Unchanged. 

Retained only 'Prior to MODE 1 operation after each refueling' 
frequency. This frequency meets ANSI standard 19.6.l for 
startup physics testing. The Beginning Of Core (BOC) MTC value 
is an adequate verification of nuclear methods for predicting 
MTC. Determining the BOC MTC yields the greatest challenge to 
nuclear methods prediction due to excessively high boron 
concentrations at BOC. Therefore, the current SR is adequate 
to ensure that the MTC is w\thin design limits throughout the 
fuel cycle. 

See note for SR 3.·1.4.1. 

Used Palisades terms and values; omitted CEA Motion Inhibit, 
which has no equivalent at Palisades since Palisades uses 
cruciform control blades. Conditions and re~uired actions were 
changed to reflect different hardware, analyses, and operating 
practice. 

See· note for LCO 3.1.5 

Unchanged. 

Unchanged. 

It is implied that restoration to a condition that places the 
plant within the limits of the LCO is an option. 

Re-Align is always an option. 



Palisades RTS Cross Reference to STS. 

RTS Number STS Number TS Number 

3.1.58 3.1.5 B 3.10.4.c 

3.1.5 B.l Added 3.10.4.a 

3.1.5 B.2.1 Added 3.10.4.c 

3.1.5 B.2.2 3.1.5 B.l 3.10.4.c 

Omitted 3.1.5 c NA 

3.1.5 c Added 3.10.4.c 

3.1.5.C.1 Added 3.10.4.a 

3.1.5 C.2 Added New 

3.1.5 C.3 Added New 

3.1.5 D 3.1.5 D 3.10.4 

3.1.5 D.l 3.1.5 D.l 3.10.4 

3.1.5 E 3.1.5 E 3.0.3 

Omitted 3.1.5 E NA 

3.1.5 E 3.1.5 E 3.0.3 

3.1.5.E.l 3.1.5 E.l 3.10.4.b 

3.1.5.1 3.1.5.1 New 

3.1.5.2 3.1.5.2 4.1.3.2.a 

RTS (STS) requirement Description 

COND: One rod misaligned 

·. ACTN: Declare rod inoperable; 1 hr 

ACTN: Verify radial peaking factors; 2 hrs 

ACTN: Restrict power s 75%; 2 hrs 

COND: (Motion Inhibit inoperable) 

COND: One rod misaligned by> 20" 

ACTN: Declare the rod inoperable 

ACTN: Verify SOM;· 1 hr 

ACTN: Restrict power s 50%; 4 hrs 

COND: Deviation alarm circuit inoperable 

ACTN: Perform SR 3.1.5.l (Rod Position Verification); 15 Min. 

COND: Two or More control rods inoperable 

COND: (One or more rods Untrippable) 

COND: Required Action not met 

ACTN: MODE 3; 12 hrs 

SR: Check Rod position; 12 hours 

SR: Compare rod pos indicators; 12 hours 

10 

( 03/28/96). 

Explanation of Differences 

See note for LCO 3.1.5 

See note for LCO 3.1.5 

Retained from current license base. See note for LCD 3.1.5 

Unchanged except 75% RTP retained from current license. See 
note for LCO 3.1.5 

No comparable function at Palisades. 

See note for LCO 3.1.5 

See note for LCO 3.1.5 

Verifies SDM with a misaligned rod. 

A rod misaligned greater than 20 inches may be considered a 
dropped rod. Reflects Palisades ability to pick up a dropped 
rod as long as power is restricted. 

Unchanged 

Changed time to 15 minutes following rod motion. This reflects 
Palisades rod movement is only a manual capability. 

Changed to agree· with preceding wording. 

Omitted since untrippable rods are declared inoperable and fall 
into ·condition stated previously. 

Changed to agree with preceding conditions 

The action time of 12 hours in retained. This differs from the 
CE standard due to Palisades inherent low leakage core design. 
In the event a rod is misaligned, the local peaking factors are 
substantially elevated in that locality. The much larger 
reactivity worth and peaking influence from a mispositioned 
cruciform blade as ,opposed to a CEA would warrant a slower 
derate ensuring radial peaking remains in design limits while 
not initiating any core instabilities. 

Used Palisades value; no other changes 

Changed wording to reflect different equipment and terminology; 
used Palisades value; no other changes. 



Palisades RTS· Cross Reference to STS. 

RTS Number 

Omitted 

3.1.5.3 

3.1.5.4 

3.1.5.5 

3.1.5.6 

3 .1. 6 

3.1.6 A 

3.1.6 A.1.1 

3.1.6 A.1.2 

3.1.6 B 

3.1.6.B.1 

3.1.6.B.2 

3. l: 6 .1 

3 .1. 7 

3.1.7 A 

3 .1. 7 A.1.1 

3.1.7 A.1.2 

3 .1. 7 A.2 

STS Number 

3.1.5.3 

3.1.5.4 

3.1.5.5 

3.1.5.6 

3.1.5.7 

3 .1. 6 

3.1:6 A 

3.L6 A.l 

3.1.6.A.l.2 

3.1.68 

Added 

3.1.6.B.1 

3.1.6.l 

3 .1. 7 

3.1.7 A 

3.1.7 A.1.1 

3.1.7 A.1.2 

3.1.7 A.2 

TS Number 

NA 

New 

4.2.2.2 

4.2.2.1 

4.1.3.2.c 

3.10.3/.6 

3.0.3 

3.0.3 

3.0.3 

3.0.3 

3.0.3 

3.0.3 

New 

3.10.5 

3.10.5.a 

3.10.5.a 

3.10.5.a 

3.10.5.a 

• 
RTS (STS) requirement Description 

SR: (CEA Motion Inhibit; 31 days) 

. -~R: Rod pos deviation Alm; 92 days 

SR: Exercise each rod; 92 days 

SR: Rod drop times; 18 months 

SR: Primary rod pos channel cal test; 18 months 

LCO: SD & PL Rod withdrawal; MODES 1 & 2 

COND: SD or PL Rod not within limits 

ACTN: Verify SDM ~ 2%; 1 hour 

ACTN: Initiate boration to restore SDM ~ 2%; 1 hr 

COND: Required action not met 

ACTN: Verify SDM ~ 2% 

ACTN: Be in MODE 3; 12 hours 

SR: Verify SD & PL rod position; 12 hrs & etc 

LCO: Reg rod insertion limits; MODES 1 & 2 

COND: Reg rods beyond limit 

ACTN: Verify SDM ~ 2%; 1 hr 

ACTN: Initiate boration to restore SDM ~ 2%; 1 hr 

ACTN: Reduce Thermal Power to limits stated in the COLR; 2 hr 

j 1 

(03/28/96). 

Explanation of Differences 

No comparable equipment at Palisades. 

Used Palisades terminology and retained surveillance frequency. 

Used Palisades terminology. Palisades has different type rod 
drive mechanisms. 

Used Palisades value; no other changes 

Used Pali sades terms; no other changes 

Added Part Length rods to LCO, there is no counter pa rt in 
RSTS; used Palisades value & terminology. No other changes. 

Added PL rods. 

Unchanged, with the exception of updating the SDM value to 
match Palisades requirements for MODES 1 and 2. 

Unchanged. 

Unchanged. 

Added to verify core reactivity configuration prior to power 
reduction. 

Changed completion time from 6 to 12 hours to ensure safe 
shutdown with a. skewed power distribution. Palisades low 
leakage core design and cruciform blades provide a very steep 
gradient on the radial power distribution. A longer time 
period would be warranted to shutdown from a mispositioned rod 
condition to ensure peaking factors are not violated. 

Unchanged. 

Unchanged. 

Omitted reference to·"transient limit" since Palisades has no 
such limit. 

Unchanged. 

Unchanged. 

Unchanged. 



Palisades RTS Cross Reference to STS. 

RTS Number STS Number TS Number 

Omitted 3.1.7 A.2.1 3.10.5.a 

3.1.7 B Added 3.0.3 

3.1.7 B.l Added 3.0.3 

Omitted 3.1.7 B NA 

Omitted 3.1.7 c NA 

3.1.7 c 3.1.7 D 3.0.3 

3.1.7 C.l 3.1.7 D.l New 

3.1.7 D 3'. l. 7 E 3.0.3 

3.1.7 D.l Added New 

3.1.7 D.2 3.1.7 E.1 3.0.3 

3.1.7.l 3.1.7.1 New 

Omitted 3.1.7.2 NA 

3.1.7.2 3.1.7.3 New 

Omitted 3.1.7-1 NA 

3 .1.8 3 .1.8 3.10.7/.8 

3.l.8A 3.l.8A New 

3.1.8 A.1 3.1.8 A.1 New 

RTS (STS) requirement Description 

ACTN: (Restore rod within 1 imits; 2 hrs) 

COND: Seq or Overlap exceeds limit 

ACTN: Verify SOM ~ 2%; 1 hr 

COND: (Rods between Transient & SS limits) 

COND: (Rods between Transient & SS limits) 

COND: PDIL Alm inoperable 

ACTN: Verify rod group pos; 15 minutes 

COND: Required action not met 

ACTN: Verify SOM; 1 hr 

ACTN: Be in MODE 3; 6 hrs 

SR: Verify reg group position; 12 hrs 

SR: (Verify times between limits; 24 hrs) 

SR: Demonstrate PDIL alm OPERABLE; 31 days 

Figr: (Rod insertion limit figure) 

LCD: Test exemption, SOM MTC & Rods; MODES 2 & 3 

COND: LCD not met 

ACTN: Initiate boration; 15 min 

12 

(03/28/96). 

Explanation of Differences 

Omitted since this is impl1ed that restoring the condition to 
within limits satisfies the LCD. 

RSTS provided no Condition or Action for part of LCD. 

Specified action like that in. 3.1.7 A.l 

Omitted, Palisades has only a single limit 

Omitted, Palisades has only a single limit 

Unchanged. 

SR changed to 15 minutes following any rod motion since 
Palisades only has manual rod manipulation not automatic. 

Reworded to agree with altered Actions. 

Added since if Condition 3.1.7 A is not corrected, SOM is not 
assured. 

Unchanged. 

Unchanged .. 

Palisades does not have a transient limit.· 

Unchanged. 

Palisades single insertion limit is contained within the COLR. 

Added LCD ·3.1.2, 3.1.5, 3.1.6 to be suspended to support 
current startup physics testing program used for Palisades. 

Unchanged. 

Unchanged. 

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



Palisades RTS Cross Reference to STS. 

RTS Number STS Number TS Number RTS 

3.1.8.1 3.1.8.1 New SR: 

3.1.8.2 3.1.8.2 New -. . SR: 

Omitted 3 .1. 9 3.10.7/.8 LCO: 

(STS) requirement Description 

Verify rod position; 2 hrs 

Verify withdrawn rods trippable; w/in 7 days 

(Test exemption, Rods, SDM, Power; MODES 1 & 

13 

2) 

• 
( 03/ 28/96), 

Explanation of Differences 

Unchanged. 

Unchanged. 

This LCD has been omitted since Palisades startup physics 
testing is performed after each refueling and cover~ both STE's 
3.1.8 and 3.1.9. STE 3.1.8 has been modified to incorporate 
this. STE 3.1.9 is geared toward Mid-cycle MTC testing which 
Palisades does not perform per current license. 



• 

• 

ENCLOSURE 1 

CONSUMERS POWER COMPANY 
PALISADES PLANT 

DOCKET 50-255 

TECHNICAL SPECIFICATION CHANGE REQUEST 

PART 5 - SECTION 3.2 
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CONSUMERS POWER COMPANY 
Docket 50-255 

Request for Change to the Technical Specifications 
License DPR-20 

3.2 POWER DISTRIBUTION LIMITS CHANGE REQUEST 

March 27, 1996 

It is requested that the Power Distribution Limits and the Excore Power Monitoring 
Limits of the Technical Specifications contained in the Facility Operating License 
DPR-20, Docket 50-255, issued to Consumers Power Company on February 21, 1991, for 
the Palisades Plant be changed as described below: 

I. ARRANGEMENT AND CONTENT OF THIS PART OF THE CHANGE REQUEST: 

This section of the Technical Specification Change Request (TSCR) proposes 
changes to those Palisades Technical Specification requirements addressing 
Power Distribution Limits and the Excore Power Monitoring Limits. These 
changes are intended to result in requirements which are appropriate for the 
Palisades plant, but closely emulate those of the Standard Technical 
Specifications, Combustion Engineering Plants, NUREG 1432, Revision 1. 

This discussion and its supporting information frequently refer to three sets 
of Technical Specifications; the following abbreviations are used for clarity 
and brevity: 

TS The existing Palisades Technical Specifications, 
RTS The revised Palisades Technical Specifications, 
STS NUREG 1432, Revision 1. 

Six attachments are provided to assist the reviewer. The numbering and 
content of the attachments is consistent with other parts of the TSCR. 

1. Proposed RTS pages 
2. Bases for the RTS 
3. A line by line comparison of the TS and RTS 
4. STS pages marked to show the differences between RTS and STS 
5. STS Bases pages marked to show differences between RTS and STS Bases. 
6. A line by line comparison of RTS and STS. 

Attachment 3, the line by line comparison of TS and RTS, is presented in a 
tabular format. The first page contains an explanation of the syntax and 
abbreviations used. The table is arranged numerically by TS item number. 
Each requirement in Sections 1 through 4 of TS is listed individually. 1 In 
some cases, where a single numbered TS requirement contains more than one 
requirement, each requirement is listed individually under the same number. 
Requirements which appear in RTS or STS, but not in TS, do not appear in the 
Attachment 3 listing. 

Attachment 3 Provides the Following Information for Each TS Requirement: 

Identifying number of TS item, 
Identifying number of closest equivalent RTS item, 
Identification of TS item as LCO, Action, SR, etc., 
A short paraphrase of requirement, 
A description of each proposed change from TS to RTS. 



• 

• 

Classification of Change as One of the Following Categories: 

ADMINISTRATIVE - A change which is editorial in nature, _which only involves 
movement of requirements within the TS without affecting their technical 
content, or clarifies existing TS requirements. 

RELOCATED - A change which only moves requirements, not meeting the 
10 CFR 50.36(c)(2)(ii) criteria, from the TS to the FSAR, to the Operati.ng 
Requirements Manual, or to other documents controlled under 10 CFR 50.59. 

MORE RESTRICTIVE - A change which only adds new requirements, or which 
revised an existing requirement resulting in additional operational 
restriction. 

LESS RESTRICTIVE - A change which deletes any existing requirement, or which 
revises any existing requirement resulting in less operational restriction. 

2 

Attachment 6, the line by line comparison of RTS and STS, is also presented 
in a tabular format. The first page contains an explanation of the syntax 
and abbreviations used; the second page contains a list of Palisades 
terminology used in place of the generic STS terminology. The table is 
arranged numerically by RTS item number. Each requirement in Sections 1 
through 3 of RTS or STS is listed individually. Requirements which appear in 
TS, but not in RTS or STS, do not appear in the Attachment 6 listing. 

Attachment 6 Provides the Following Information for Each RTS Requirement: 

Identifying number of RTS requirement, 
Identifying number of equivalent STS requirement, 
Identification of each requirement as LCO, Action, SR, etc., 
Short paraphrase of each requirement, 
A description of each difference between RTS and STS. 

II. TECHNICAL SPECIFICATION CHANGES PROPOSED: 

The TS LCOs and action statements for Power Distribution Limits and Excore 
Power Monitoring Limits appear in Sections 3.23 and 3.11. The TS 
surveillance requirements appear in TS Section 4. All RTS requirements for 
these LCOs appear in proposed Section 3.2, "Power Distribution Limits." Each 
proposed change from TS to RTS is discussed in the attachments to this part 
of the TSCR. 

Each proposed change to a requirement in TS is described in Attachment 3. 

Those proposed RTS requirements which have no counterpart in TS are described 
in Attachment 6. These new requirements are identified by the word "New" in 
the third column of Attachment 6 . 



• 
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The Major Changes From TS to RTS Proposed in This Part of the TSCR are: 

1. RTS 3.2.1 LCO has required incore alarm system to be operable. This 
more restrictive change was added to RTS LCO 3.2.1 to ensure operability 
for LHR monitoring. This allowed for the structure of the LCO to be 
molded more closely to STS. 

2. RTS added condition 3.2.1 B incore alarm system inoperable. This 
condition sets up a series of conditions that allow for LHR to be 
monitored without the incore system. 

3. Added action 3.2.1 B.1.1 to RTS to verify the excore system is ready for 
LHR monitoring in the event the incores are not available. Thi-s action 
ensures that LHR is monitored at all times and does not exceed limits 
assumed the accident analysis. 

4. Added 3.2.1 B.1.2 to RTS to restrict thermal power to the Allowed Power 
Level (APL). This requirement ensures thermal power is appropriate for 
monitoring LHR with the excore system. This ensures accurate 
predictions of LHR by the excore system. 

5. TS 3.23.3 Ala and A2a have been deleted and are not included in RTS. 

6 . 

These actions call for restoring quadrant power tilt (Tq) within limits. 
Restoration is always an option and does not have to be explicitly 
stated. 

RTS LCO 3.2.4, "Axial Shape Index (ASI)" has been retained from current 
TS and appropriate conditions, required actions and completion times 
were added to support the LCO. 

7. RTS LCO 3.2.5 has been added from current TS 3.11.2. This LCO states 
that three ASI alarm channels shall be operable and the excore deviation 
alarm channel shall be operable. The ASI alarm channels operable 
ensures the excores can adequately monitor LHR and the excore deviation 
alarm operable ensures that the excores can be used to monitor Quadrant 
power tilt adequately. The associated conditions, required actions, 
completion times and surveillance requirements have been added to 
support this LCO. It is prudent to add this LCO to ensure the excore 
system can safely monitor LHR and ~· 

8. In each section of the proposed RTS, new requirements taken from STS 
have been proposed. Since there is no equivalent requirement in TS, 
these changes do not appear in Attachment 3. The new requirements do 
appear in Attachment 6 where they are identified by an entry of "New" or 
"3.0.3" in the third column. 

The changes identified as "New" are considered MORE RESTRICTIVE because 
they add requirements and operating restrictions which do not exist in 
the current Palisades TS. 
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The changes identified as "3.0.3'' are considered LESS RESTRICTIVE 
because they extend the time available to restore compliance to the LCO 
(the Allowed Outage Time) beyond that allowed by LCO 3.0.3. In these 
cases, the proposed RTS contain a specific Action where the existing TS 
do not contain any Action for the associated LCO. These instances do 
not involve a loss of safety function, but occur due to the lack of 
structure of Technical Specifications circa 1970. There was not 
necessarily an intent that failure to meet these LCOs would force a 
plant shutdown or an entry into LCO 3.0.3 (the original TS contained no 
equivalent of LCO 3.0.3). 

The Major Differences Between RTS and STS in This Part of the TSCR are: 

1. 3.2.1 B added to RTS incore alarm system inoperable was added to support 
the LHR LCO. This condition and associated, required actions, 
completion times and surveillance were added to ensure that the incore 
alarm system is operable for LHR monitoring. 

2. Added SR 3.2.1.1 to RTS to verify incore alarm system is functioning for 
LHR monitoring. This SR ensures that the Incore system is operable on a 
12 hour frequency and ensures continuous monitoring of LHR. 

3. Added SR 3.2.1.2 to RTS to verify LHR is within limits. In reality LHR 
is monitored continuously and the moment LHR is outside of limits the 
incore system will alarm. However, a 12 hour frequency is added to 
support the LCO for normal LHR monitoring or monitoring by one of the 
other options stated in the LCO. This allows for the use of other LHR 
monitoring methods that are not continuous monitoring as an extra 
precaution. 

4. Added SR 3.2.1.4 to RTS to verify APL, Quadrant power tilt, and target 
Axial Offset (AO) on a monthly basis. This SR was added to support the 
use of the excore system in the event it is needed for LHR monitoring. 

5. Added SR 3.2.1.5 to RTS to perform a CHANNEL CALIBRATION on each incore 
alarm signal on an 18 month frequency. This ensures that the incore 
alarm system signal is translating into accurate flux reading for LHR 
monitoring. · 

6. Omitted STS SR 3.1.2 which demonstrate local power density alarms. This 
is not applicable to Palisades. Palisades does not have a comparable 
parameter to measure that is illustrated in this SR. 

7. Omitted STS action 3.2.3 A.2 which says withdraw CEAs above long term 
insertion limit. Palisades has no comparable limit or requirement. 

8. Omitted STS action 3.2.3 A.3 which states establish a revised upper 
thermal power li~it. Palisades has no comparable limit or requirement. 

9. Omitted LCO 3.2.3 and associated conditions, required actions, 
completion times and surveillance. This LCO pertains to planar radial 
peaking Fq which is not a monitored parameter at Palisades. 



• 
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10. STS 3.2.4 C.3 has been omitted from RTS. This action allows for 
restoring quadrant tilt prior to power increase. Restoration to 
compliance is always an option that does not have to be explicitly 
stated. 

III. NO SIGNIFICANT HAZARDS ANALYSIS: 

Each change proposed is classified in Attachment 3 as either 
ADMINISTRATIVE, RELOCATED, MORE RESTRICTIVE, or LESS RESTRICTIVE. 

Analysis of ADMINISTRATIVE, RELOCATED, and MORE RESTRICTIVE Changes: 

5 

ADMINISTRATIVE changes and RELOCATED changes move requirements, either 
within the TS or to documents controlled under 10 CFR 50.59, or 
clarifying existing TS requirements, without affecting their technical 
content. Since ADMINISTRATIVE and RELOCATED changes do not alter the 
technical content of any requirements, they cannot involve a significant 
increase in the probability or consequences of an accident previously 
evaluated, create the possibility of a new or different kind of accident 
from any previously evaluated, or involve a significant reduction in a 
margin of safety. 

MORE RESTRICTIVE changes only add new requirements, or revise existing 
requirements to result in additional operationa1 restrictions. Since 
the TS, with all MORE RESTRICTIVE changes incorporated, will still 
contain all of the requirements which existed prior to the changes, MORE 
RESTRICTIVE changes cannot involve a significant increase in the 
probability or consequences of an accident previously evaluated, create 
the possibility of a new or different kind of accident from any 
previously evaluated, or involve a significant reduction in a margin of 
safety. 

Analysis of LESS RESTRICTIVE Changes: 

The LESS RESTRICTIVE Changes Proposed in This Part of the TSCR are: 

1. While using the excores to monitor LHR, the Current TS states APL 
to be calculated every hour. RTS 3.2.1 B.1.3 allows for the 
Allowable Power Level (APL) to be calculated once per 4 hours. 

2. RTS 3.2.2, "Radial Peaking Factors" surveillance period has been 
extended from 7 days to 31 days in the STS. This encompasses both 
assembly and total radial peaking factors. 

3. RTS 3.2.1.3, "Update Incore Alarm Setpoints" surveillance frequency 
has been extended from TS 7 days to STS 31 days. This entails the 
incore alarms are adjusted to the measured power distribution. 

4. RTS 3.2.5.1 requires the verification of AO within 5% of target 
every 15 minutes while the excore system is used to monitor LHR. 
This SR has been relaxed from TS 4.19.l.2d frequency of 
continuously . 
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5. The proposed RTS add specific Action for failure to meet an LCO 
where no loss of function occurs, but the existing TS do not 
contain any. With the exsiting TS an entry into LCO 3.0.3 is 
required. Each of these changes is identified by an entry of 
"3.0.3" in the third column of Attachment 6. These changes are 
considered LESS RESTRICTIVE because they extend the time available 
to restore compliance to the LCO (the Allowed Outage Time) beyond 
that allowed by LCO 3.0.3. 

6 

Do these LESS RESTRICTIVE changes involve a significant increase in the 
probability or consequences of an accident previously evaluated? 

Changes 1, 2, 3, 4, and 5: 

These changes are LESS RESTRICTIVE only in their allowance of a longer 
Allowed Outage Time (AOT) for inoperable equipment or a longer 
surveillance testing interval. The proposed times are those stipulated 
in the STS. Changing an AOT or a surveillance interval, alone, does not 
alter any plant design, operating conditions, operating practices, 
equipment settings, or equipment capabilities. Since these items are 
unchanged, changing an AOT or a surveillance interval would not increase 
the probability of any accident previously evaluated. 

During the evaluation of potential accidents, the safety analyses assume 
the occurrence of the most limiting single failure. Typically, this 
single failure is assumed to disable one of the two trains of the 
equipment installed to mitigate an accident. In accordance with this 
assumption, the Technical Specifications allow continued operation with 
required equipment inoperable for limited periods of time (AOTs) only if 
the assumed level of equipment remains operable. Extending an AOT does 
not change level of safety equipment required to be available, and does 
not allow that level to drop below the level assumed to be available in 
the safety analyses. Therefore, changing an AOT cannot increase the 
consequences of an accident previously evaluated. 

Excessively extending a surveillance interval could affect the 
probability that a piece of equipment will function properly upon 
demand. An overly restrictive surveillance interval could also affect 
the ability of the equipment to mitigate an accident by imposing 
unnecessary testing wear, equipment manipulations, and system transients 
on the plant, and thereby affect the consequences of an accident. The 
existing surveillance intervals were based on the operating experience 
available when they were added to the TS. Typically, this was done 
during the initial plant licensing, circa 1970. In each of these 
changes where it is proposed that a surveillance interval be extended, 
the time proposed is that stipulated in the STS. The surveillance 
intervals stipulated in the STS are based on a much larger accumulation 
of operating experience and have been judged by the NRC and by the 
industry to be appropriate for typical situations. There are no special 
features of the Palisades plant which would invalidate those judgements 
for these changes. Therefore, operation of the facility in accordance 
with the requirements proposed by these changes does not involve a 
significant increase in the probability of an accident previously 
evaluated. 

___ J 



Do these LESS RESTRICTIVE changes create the possibility of a new or 
different kind of accident from any previously evaluated? 

Changes 1, 2, 3, 4, and 5: 

These changes are LESS RESTRICTIVE only in their allowance of a longer 
Allowed Outage Time (AOT) for inoperable equipment or a longer 
surveillance testing interval. The proposed times are those stipulated 
in the STS. Changing an AOT or surveillance interval, alone, cannot 
alter any plant operating conditions, operating practices, equipment 
settings, or equipment capabilities. Therefore, changing an AOT or a 
surveillance interval cannot create the possibility of a new or 
different kind of accident from any previously evaluated. 

Do these LESS RESTRICTIVE changes involve a significant reduction in a 
margin of safety? 

Changes 1, 2, 3, 4, and 5: 

7 

These changes are LESS RESTRICTIVE only in their allowance of an 
extension to an Allowed Outage Time (AOT) for inoperable equipment or to 
a surveillance testing interval. Extending an AOT or a surveillance 
interval, alone, cannot alter any plant operating conditions, operating 
practices, equipment settings, or equipment capabilities. 

An excessive AOT extension could reduce the margin of safety by allowing 
operation for an excessive period with less capability to mitigate an 
accident, or with parameters outside those assumed in the safety 
analysis. An overly restrictive AOT could also reduce the margin of 
safety by imposing unnecessary transients on the plant for minor 
deviations from the requirements of the LCOs. Similarly, an excessive 
surveillance interval extension could reduce the margin of safety by 
reducing assurance that required equipment will function as designed or 
that parameters are within the required limits. An overly restrictive 
surveillance interval could also reduce the margin of safety by imposing 
unnecessary testing wear, equipment manipulations, and system transients 
on the plant. 

The existing AOTs and surveillance intervals were based on the operating 
experience available when they were added to the TS. Typically this was 
done during the initial plant licensing, circa 1970. In each of these 
changes where it is proposed that an AOT or surveillance interval be 
extended, the time proposed is that stipulated in the STS. The AOTs and 
surveillance intervals stipulated in the STS are based on a much larger 
accumulation of operating experience and have been judged by the NRC and 
by the industry to be appropriate for typical situations. There are no 
special features of the Palisades plant which would invalidate those 
judgements for these changes. Therefore, operation of the facility in 
accordance with the requirements proposed by these changes does not 
involve a significant reduction in a margin of safety. 



• 

8 

IV. CONCLUSION 

The Palisades Plant Review Committee has reviewed this part of the STS 
conversion Technical Specifications Change Request and has determined 
that proposing this change does not involve an unreviewed safety 
question. Further, the change involves no significant hazards 
consideration. This change has been reviewed by the Nuclear Performance 
Assessment Department . 
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ATTACHMENT 1 

CONSUMERS POWER COMPANY 
PALISADES PLANT 

DOCKET 50-255 

STS CONVERSION TECHNICAL SPECIFICATION CHANGE REQUEST 

3.2 POWER DISTRIBUTION LIMITS 

Proposed Technical Specifications Pages 



LHR 
3. 2 .1 

~ 3.2 POWER DISTRIBUTION LIMITS 

3.2.1 Linear Heat Rate (LHR) 

LCO 3.2.1 LHR shall not exceed the limits specified in the COLR and 
the Incore Alarm System shall be operable. 

APPLICABILITY: MODE 1, ~ 50% RTP. 

ACTIONS 

CONDITION 

A. LHR, as determined by A.1 
the Incore Monitoring 
System not within 
limits. 

PALISADES 

REQUIRED ACTION 

Restore LHR to 
within limits. 

3.2-1 

COMPLETION TIME 

1 hour 

(continued) 

Amendment No: 



LHR 
3. 2 .1 

• ACTION (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. Incore Alarm System B .1.1 Verify excore system 2 hours 
Inoperable. is OPERABLE for LHR 

monitoring. 

AND 

B .1. 2 Restrict THERMAL 2 hours 
POWER to the excore 
Allowable Power 
Level (APL). 

AND 

B.1.3 Verify the following 2 hours 
parameters: Tq ~ 3% 

AND THERMAL POWER ~ APL 
and ASI within ± .05 ' 

of target. Once per 4 hours, 
thereafter 

OR 

B. 2 .1 Restrict THERMAL 2 hours 
POWER to < 85% RTP. 

AND 

B.2.2 Verify LHR within 2 hours 
limits using manual 
incore readings. AND 

Once per 4 hours, 
thereafter 

c. Required Action and c .1 Be < 50% RTP. 2 hours 
associated Completion 
Time not met . 

• PALISADES 3.2-2 
Amendment No: 



SURVEILLANCE REQUIREMENTS 

LHR 
3.2.1 

-------~------------------------------NOTE-----------------------------------
Either the Excore Monitoring System or the Incore Monitoring System shall be 
used to determine LHR. 

SURVEILLANCE FREQUENCY 

----------------------------NOTE-----------------------
This SR is only applicable while using the excore system 
to monitor LHR. 
-------------------------------------------------------

SR 3. 2 .1.1 Verify measured ASI is within 0.05 of 15 minutes 
target ASI for at least 3 of 4, 2 of 3, 
or 2 of 2 operable channels. 

SR 3.2.1.2 Verify Incore Alarm System is functioning 12 hours 
to monitor LHR. 

SR 3. 2 .1. 3 Verify LHR is within limits. 12 hours 

SR 3. 2 .1. 4 Update incore alarm setpoints. Prior to 50% RTP 
following 
refueling. 

AND 

31 days 
- thereafter 

SR 3. 2 .1. 5 Determine APL, Tq and Target AO using the 31 days 
excore and incore system. 

SR 3. 2 .1. 6 Perform a CHANNEL CALIBRATION on each 18 months 
incore alarm signal. 

PALISADES 3.2-3 
Amendment No: 
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3.2 POWER DISTRIBUTION LIMITS 

3.2.2 Radial Peaking Factors F: and F: 

Radial Peaking 
3.2.2 

LCO 3.2.2 The value of F: and F: shall be within the limits 
specified in the COLR. 

APPLICABILITY: MODE 1, ~ 25% RTP. 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. F,A or F; not within A. l Reduce THERMAL POWER 6 hours 
limit. to bring the 

combination of 
THERMAL POWER and F; 
or F,A to within 
limits specified in 
the COLR. 

B. Required Actions and B.1 Be < 25% RTP. 6 hours 
associated Completion 
Times not met . 

PALISADES 3.2-4 
Amendment No: 



• SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

Radial Peaking 
3.2.2 

FREQUENCY 

SR 3.2.2.l Verify the value of Fr\ FrA within limits. Prior to 
operation 

• 

• PALISADES 3.2-5 

> 50% RTP after 
each refueling. 

Each 31 days of 
accumulated 
operation in 
MODE 1 . 

Amendment No: 



• 3.2 POWER DISTRIBUTION LIMITS. 

3.2.3 Quadrant Power Tilt 

LCO 3.2.3 Tq shall be ~ 5% 

APPLICABILITY: MODE 1, ~ 25% RTP. 

ACTIONS 

CONDITION 

A. Tq > 5% but ~ 10%. A. l 

B. Tq > 10%. B.l 

AND 

B.2 

• PALISADES 

REQUIRED ACTION 

Perform SR 3.2.2.1 
(Peaking factor 
verification). 

Reduce THERMAL POWER 
to ~ 50% RTP. 

Perform SR 3.2.2.1 
(Peaking factor 
verification). 

3.2-6 

Quadrant Power Tilt 
3.2.3 

COMPLETION TIME 

2 hours 

AND 

Once per 8 hours 
thereafter 

4 hours 

4 hours 

AND 

Once per 8 hours 
thereafter 

(continued) 

Amendment No: 



• 

• 

• 

CONDITION 

C. Tq > 15%. 

OR 

Required Action and 
associated completion 
time not met. 

SURVEILLANCE REQUIREMENTS 

REQUIRED ACTION 

------------NOTE----------
Al l subsequent Required 
Actions stated in Condition 
B must be completed if power 
reduction commences prior to 
restoring Tq ~ 15%. 

c .1 Be< 25% RTP. 

SURVEILLANCE 

SR 3.2.3.l Verify Tq is below limits. 

PALISADES 3.2-7 

Quadrant Power Tilt 
3.2.3 

COMPLETION TIME 

12 hours 

------NOTE-----
Correct the cause 
of the out of 
limit condition 
prior to 
increasing 
THERMAL POWER. 
Subsequent power 
operation above 
50% RTP may 
proceed provided 
that the measured 
Tq is verified 
~ 3% at least 
once per hour for 
12 hours. 

FREQUENCY 

12 hours 

Amendment No: 



ASI 
3.2.4 

• 3.2 POWER DISTRIBUTION LIMITS 

• 

• 

3.2.4 Axial Shape Index (ASI) 

LCO 3.2.4 The ASI shall be maintained within the limits specified 
in the COLR. 

APPLICABILITY: MODE 1, z 25% RTP. 

ACTIONS 

CONDITION REQUIRED ACTION 

A. ASI not within limits. A. l Restore ASI to 
within limits. 

B. Required Action and B.l Be < 25% RTP. 
associated Completion 
Time not met . 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

SR 3.2.4.1 Verify ASI is within limits. 

PALISADES 3.2-8 

COMPLETION TIME 

1 hour 

4 hours 

FREQUENCY 

Continuously, 
while using the 
incore alarm 
system to monitor 
LHR . 

Amendment No: 



• 

• 

3.2 POWER DISTRIBUTION LIMITS 

3.2.5 Excore Power Distribution Monitoring 

Power Monitoring 
3.2.5 

LCO 3.2.5 Three Axial Shape Index (ASI) Monitoring Channels and the 
Excore Deviation Alarm Channel shall be OPERABLE. 

APPLICABILITY: MODE 1 ~ 25% RTP, when Excore Power Range Channels are used to 
monitor Linear Heat Rate (LHR) or Quadrant Power Tilt (Tq). 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Excore Detector A.1 Calculate Tq. Once per 12 hours 
Deviation Alarm 
Channel inoperable. 

B. Excore Tq deviating B.1 Calculate Tq using Once per 12 hours 
from Incore Tq by Incore detectors. 
~ 2%. 

AND 

B.2 Perform SR 3.2.5.2 7 days 
(Excore AIS cal) 

(continued) 

PALISADES 3.2-9 
Amendment No: 



ACTIONS (continued) 

CONDITION 

c. ASI deviating from C.l 
AO by > 0.02 under 
steady state 
operating 
conditions. OR 

C.2.1 

C.2.2 

OR 

C.3.1 

C.3.2 

D. 1 required ASI D. l 
monitoring channel 
inoperable. 

E. Required action E. l 
associated 
Completion Time not 
met . 

• PALISADES 

REQUIRED ACTION 

Perform SR 3.2.5.1 
(Incore/Excore 
calibration). 

Adjust the ASI alarm 
setpoint to 
compensate for the 
deviation. 

AND 

Adjust the TM/LP 
trip function to 
compensate for the 
deviation. 

Declare ASI 
monitoring channel 
inoperable. 

AND 

Declare affected 
TM/LP RPS Trip Units 
inoperable. 

Initiate LHR 
monitoring with the 
Incore Alarm System. 

Be< 25% RTP. 

3.2-10 

Power Monitoring 
3.2.5 

COMPLETION TIME 

12 hours 

12 hours 

12 hours 

12 hours 

12 hours 

1 hour 

6 hours 

Amendment No: 



• 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

Power Monitoring 
3.2.5 

FREQUENCY 

SR 3.2.5.l Verify individual e,xcore channel measured 31 days 
AO when compared to total core AO measured 
by the incores is s 0.02. 

SR 3. 2. 5. 2 Calibrate Tq and AO from Excore with Tq and 184 days 
AO measured from Incores for each channel 
of TM/LP trip and the ASI alarm. 

SR 3.2.5.3 Perform a CHANNEL CALIBRATION of the Excore 18 months 
Detector Deviation Alarm Channel. 

SR 3.2.5.4 Perform a CHANNEL CALIBRATION of the Excore 18 months 
ASI circuitry . 

PALISADES 3.2-11 
Amendment No: 
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ATTACHMENT 4 

CONSUMERS POWER COMPANY 
PALISADES PLANT 

DOCKET -50-255 

STS CONVERSION TECHNICAL SPECIFICATION CHANGE REQUEST 

3.3 INSTRUMENTATION PART 

STS Pages Marked to Show the Differences Between RTS and STS 



• 3.3 INSTRUMENTATION 

RPS Instrumentation - Operating 
3.3.1 

3.3.1 REACTOR PROTECTIVE SYSTEM (RPS) INSTRUMENTATION Operating {Analog) 

LCO 3.3.1 Four RPS trip units and associated instrument and bypass removal channels 
for each Function in Table 3.3.1-1 shall be OPERABLE. 

APPLICABILITY: 

ACTIONS 

-----------------------------------------------------------------------N 0 TE-----------------------------------------------------------
Separate Condition entry is allowed for each RPS trip or bypass removal Function. 

CONDITION 

A. One or more Functions with 
one RPS trip unit or 
associated instrument 
channel inoperable, except 

~i¥.i:®=~:~~ii~::9~:::~1~1rr19e 
(mwore ohannel not 
oalibrated vvith inoore · 
detectors). 

REQUIRED ACTION 

A.1 Place affected trip 
unit in bypass or trip. 

A.2.1 Restore ohannel to 
OPERABLE status. 

,--
I QR 
+ I A.2.2 Plaoe affeoted trip 
I unit in trip. 

_J__ 

3.3-1 

COMPLETION TIME 

[4 8] hours 

48 hours 

I 
I 

: 
I 

I 
I 

(continued) 



• ACTIONS (continued) 

CONDITION 

B. One or more Functions with 
two RPS trip units or 
associated instrument 
channels inoperable except 

~1~1111~1~1:1••••~~~1.f'.~r#§•P:: 
Condition G (excore channel 

REQUIRED ACTION 

RPS Instrumentation - Operating 
3.3.1 

COMPLETION TIME 

----------------------N 0 TE---------------------
L C 0 3.0.4 is not applicable. 

B.1 Place one trip unit in bypass and 1 hour 
place the other trip unit in trip. 

not calibrated with incore AND 
detectors). 

C. One or more Functions with 
one or more pov.wr range 
excore channels not 
calibrated with the incore 
detectors. 

B.2 Restore one trip unit to 
OPERABLE status. 

§@J.:I:5.'=~~9r~=:,#r!P' 99\( ~8 jtH=:tt;~§k§ 
§~~~Y§i 
Perform SR 3.3.1.3. 

G.2 Restrict THERMAL PO\'VER to 
< 90% of the maximum 
allowed THERMAL POWER 
kweh 

3.3-2 

Z:~~y§ [4 81 hours 

24 hours 

(continued) 
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ACTIONS (continued) 

CONDITION 

D. One or more Funstions 'Nith 
one automatis bypass 

REQUIRED ACTION 

RPS Instrumentation - Operating 
3.3.1 

COMPLETION TIME 

1 hour 

removal shannel inoperable. ~f4R 

ceoG sTs eA.rns@ttes ............. ·.·.·.·.·.·.·.·.·.···:·:·:·.:::.:-·-·.·. 

D.1 Disable bypass shannel. 

D.2.1 Piasa affested trip units 
in bypass or trip. 

APJ.D. 
D.2.2.1 Restore bypass removal 

shannel and affested trip units 
to OPER/\Ble status. 

,----
/ .QB 
+ I D.2.2.2 

Piasa affested trip 
I units in trip. 

_L__ 

3.3-3 

1 hour 

[4 81 hours 

4 8 hours 

(continued) 
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ACTIONS 

CONDITION 

E. One or more Functions with 
g#~ twe-or two automatic 
bypass removal channels 
inoperable. 

RPS Instrumentation - Operating 
3.3.1 

REQUIRED ACTION 

NOTE 
LCO 3.0.4 is not applisable. 

E.1 Disable bypass ehannels. 

11~rn!9¥~'@1J~' 2Yi?~§@tl!inq!f:9n 

~fl&:? :1111~1~1~r=lll~~1~~11~~~199*~~ 

E.2.1 

+ 
I 
+ 

~P:P:rfiP:r!~~§:,::9g,ry,~1~1mij:;: · · · · · · · 
Plase one affested 

trip unit in bypass 
and plase the other 
in trip for cash 
affested trip 
Funstion. 

I E.2.2 Restore one bypass 
I shannel and the 

I assosiated trip unit 
to OPERABLE status 
for cash affested 
trip Funstion. 

3.3-4 

COMPLETION TIME 

1 hour 

1 hour 

1 hour 

[4 81 hours 

(continued) 



• 
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ACTIONS 

CONDITION 

F. Required Action and F.1 
associated Completion Time 
not met . 

GEOG STS RAMSAO.ES. ·.·.···.··.·.··.·.·.·.·.·.··:···········:·:·····:··· 

REQUIRED ACTION 

Be in MODE 3. 

3.3-5 

RPS Instrumentation - Operating 
3.3.1 

COMPLETION TIME 

6 hours 



• 

• 

RPS Instrumentation - Operating 
3.3.1 

SURVEILLANCE REQUIREMENTS 

-----------------------------------------------------------------------N 0 TE-----------------------------------------------------------
Refer to Table 3.3.1-1 to determine which SR shall be performed for each RPS Function. 

SR 3.3.1.1 

SR 3.3.1.2 

SR 3.3.1.3 

SURVEILLANCE 

Perform a CHANNEL CHECK of each RPS instrument 

~-~-~.r1.r1.~_l ___ except Loss of Load ~P.f.!::[§~:::§9.fu!~infilg@j 
Er~§~9t~:~ 

-------------------------------------N 0 TES-----------------------------
1 . Not required to be performed until 1 2 hours after 

THERMAL POWER is :~jj[j[lj§[i, > [201% RTP. 

FREQUENCY 

12 hours 

2. The daily oalibration may be suspended during 24 hours 
PHYSICS TESTS, provided the oalibration is 
performed upon reaohing eaoh major test po'rver 
plateau and prior to prooeeding to the next major 
test povi,·er plateau. 

Perform calibration (heat balance only) and adjust the 
excore power range and ti T power channels to agree 
with calorimetric calculation if the absolute difference 
is ~ [1.5]%. 

NOTE 
Not required to be performed until 12 hours after 
THERMAL POWER is > [201% RTP. 

Calibrate the power range exoore ohannels using the 
inoore detesters. 

(continued) 

GEOG STS e@ms@ttES 3.3-6 
·.·.·.:-:-:-·-·-:-·-·.:-:-:-:-:-·-:.:-:·:-·-·.·.·.·.·.·. 
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• 

RPS Instrumentation - Operating 
3.3.1 

SURVEILLANCE REQUIREMENTS (continued) 

SR 3.3.1.4 

SR 3.3.1.5 

SR 3.3.1.6 

SR 3.3.1.7 

SR ;J.;3.1.8 

SR ;J.;3.1.9 

SURVEILLANCE 

Perform a CHAN~JEL rUNCTIONAL n:ST of eaoh RPS 
ohannel mwept Loss of Load and Power Rate of 
Change. 

NOTE 
Neutron detesters are exoluded from CHANNEL 
CALIBRATION. 

Perform a CHAN~JEL CALIBRATION on exoore power 
range ohannels. 

Perform a CHANNEL FUNCTIONAL TEST of each Hi 
p~~:i]g{Mffl..~]~!i!:Power Rate of Change Channel and ~;ch 
Loss of Load Functional Unit. 

ll(rll~l~l1111i~i.![~f.(~f i11~111~~11111? 
li9$f.!!:M#E 
Perform a CHANNEL rU~JCTIOW\L TEST on eaoh 
automatio bypass removal funotion. 

Perform a CHAN~JEL CALIBRATION of eaoh RPS 
instrument ohannel, inoluding 13ypass removal 
funotions. 

Verify RPS RESPmJSE TIME is within limits. 

3.3-7 

FREQUENCY 

[92] days 

Once within 7 days 
prior to each 
reactor startup 

Onoe within 
92 days prior to 
eaoh reaotor 
startup 

(continued) 

[181 months 

[18] months on a 
STAGGERED TEST 
-BASlS 



FUNCTION 

1. Variable High Power Trip 

1/)\ :::l'ii>.'l:SGfA:telii\l 
q_ p;~~~Yri~~; ii;~~SYre Mi§R 

wt> ww:~ilo%#W1 
5. G aniaiiimeiii Presme Mi§il 

• GEOG STS e@tts@b.ES ····:···:·:··-·.·.·.·.·.·.·.·.·.·.·.·.:.·-:-:-·-·.·.·.·. 

Table 3.3.1· 1 (page 1 of 2) · 
Reactor Protective System Instrumentation 

3.3-8 

SURVEILLANCE 
REQUIREMENTS 

SR 3.3.1.1 
SR 3.3.1.2 
SR 3.3.1.3 
SR 3.3.1.4 
Sil :l,:l 1 5 

~M%M\t 
SR :l :l 1 Q 

SR :l.:l.1.Q 

SR 3.3.1.1 
SR 3.3.1.6 
SR 3.3.1.7 
Sil :l:l 1.Q 

SR 3.3.1.1 

~~<?.!MW 
sif·:i:i M 
SR 3.3.1.7 
SR :l:l 1 Q 

SR :l.:l.1.Q 

SR 3.3.1.1 
~Ei(~;~:t~: 
SR :l.:l.1.4 

Mr~;~mr: 
SR :l.:l.1.8 
SR :l,:l,1.Q 

SR 3.3.1.1 

~Rm:@mM= 
SR :l :l 1 4 

§Ri:@~mr: 
s~ a.:i.1.8 
SR :l.:l.1.Q 

RPS Instrumentation - Operating 
. 3.3.1 

ALLOWABLE VALUE 

:§(J~f{@W#:M%W@Wr~rnf,;,W: 
@wfwmm@m'Srn~~~rnw rfoi 
:>.MU.~;~w::mm 

< [101% RH' absus sYrrnRt TlmlMOl 
PQWl!R bYt net < [:JOI% RTP nsr 

> [107]% RH' 

< :l.ll ~pmJ'M 

~ 95% 

:~g~~;~~& 
< [24 QQI psi a 

~k~MgW: 
< [4.Q] psi§ 

(continued) 



• 
la. Steam GeRerater ,o, beYel bew 

7h. Steam GeRerater B be¥el bew 

• 3.3-9 

SR 3.3.1.1 

~m%M% 
SR 3.3.1.4 
SR 3.3.1.7 
SR 3.3.1.Q 
Sl1 331Q 

iill!\l~Ji.l~il\ 
Sl1 3 3 11 
SR 3.3.1.4 
Sl1 3.3.1.Q 
SR 3.3.1.Q 

Sl1 3 3,1.1 
SR 3.:l.1.4 
Sil 3,3,1.Q 
Sil 3.3.1.9 

Sil 33 1.1 
SR 3.3.1.2 
Sil 3 31 3 
SR 3.3.1.4 
Sil 3 31 5 
SR 3.3.1.7 
SR 3,3,1.Q 
SR 3.3.1.Q · 

RPS Instrumentation - Operating 
3.3.1 

#MMM1~ 
2 [985] ~sia 

2 [24 7]% 

> [24.7]% 

tigYFB 3 3 l 3 

(continued) 



• 
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FUNCTION 

Qa. Thermal Mar§iA/bew Pressure (TM,'bP) 

Qh. Steam Generater f?ressYre fliftertrrn;e(I 

Table 3.3.1·1 (page 2 of 2) 
Reactor Protective System Instrumentation 

SURVEILLANCE 
REQUIREMENTS 

SR U.1.1 
SR 3 31 :l 
SR 3.3.1.3 
SR :i.:i.1.4 
SR :l.:l.Ui 
SR :i.:i 1 7 

[SR 3.3.1.Qj 
SR 3 31 g 

SR 331.1 
SR :l.3.H 
SR :l:l 1Q 

SR 3.3.1.Q 

RPS Instrumentation - Operating 
3.3.1 

ALLOWABLE VALUE 

~i§YFBS 3.:J.11 
oA~ J 3 1 :l 

< [1:llil psi~ 

10. Loss of Load (tYrhiAe step valve seAtre@it.@t@ oil 
pressure)(b) ··· ······ ····· SR 3.3.1.6 

SR 3.3.1.7 > [QQQj psi§ 
SR :l :l.1.Q 

GEOG STS PAUSAOES ·.·.·.·.·.·.·.·.·.·.:-:-:-·.·.•.·.·.•.•.·,·.·.·.·.·.·.·. 3.3-10 



• (a) Trip may be bypassed when THERMAL POWER JS < 1X1040/o RTP or > 13% RTP. 
Bypass shall be automatically removed when THERMAL POWER is ~ 1X1040/o RTP and ~ 13% RTP. 

RPS Instrumentation - Operating 
3.3.1 

W~ J::~~)MWMi~\MilM1~M1M:@Mi:@i 

if:@W~mr~ mM@'@i@:tM@~JMt~i~!W%Ri~~WM:Y@:tif@ i# IM:~i~@(@:foM¥.~~@HffifaiWWtiiiiii M\h@@W 

!:!MSMi?MtM!l. tMm@n::r:w~w:w;~?,§:::?:\M!tiH@@ 

9MP:iMMl.Mf.J::MmMf:i.:::::tMMWQ~~gg '~'mMF5'!ffg:~M 

9~ :f rn:~0~~~11,rn pmg~;J:::rnwwii:rn~;f.£gf¥Mi§\: '#:mg;~~ 

J:tH@i~~~wmvft:~o.:n.iw$ 

J.~:s::M~~!@§!:P.~\i\\Ml:~@l~:~rn~@)~~~i@MW@%:fi 

(ill TFips may be bypassed '"ReR nirn~Ub PQIA!rn is < m 41% Qypass sllall Be autematisally Feme"ed "'ReR nmmn POlftlrn is > m 41% IHP 
l:luFiAg testiRg pYFBYaRI le bGQ ~.4.17, RGg beeps Test ~xseptieAS, tFips may be bypassed Belew 9% RTP. Bypass shall be autematisally Feme\•ed WRBR 
nmlM Ab POIAlrn is > 5% IHP 

(sl TFip may be bypassed "'ReR steam geRerater pressure is < [7Q5j psig. Q•1pass sllall be autematisally reme"ed "'ReR steam geRerater pressure is 
> [7913] psig. 

(di TFip may be ilypassed wheR TH~RMAb PO'A'~R is < [113]% RTP. B.,.pass sllall be autematisally Feme•,•ed wlleA THrnMAb J?f;JIA!Hl is > [113l% RTP. 

3 .3-11 



• 
RPS Logic and Trip Initiation 

3.3.2 

3.3 INSTRUMENTATION 

%M~M?:l Reactor Protective System (RPS) Logic and Trip Initiation (/\nalog) 
3.3.3 

LCO 3.3.2 Six channels of RPS Matrix Logic, four channels of RPS Initiation Logic, ffitH:t 
channels of reactor trip cirouit breakers HHGBs), and t.M(g fffi:lf channels of 
Manual Trip shall be OPERABLE. 

APPLICABILITY: MODES 1 and 2, 

~~i~~1~1~:9i~iiti~j\111~1r.~1:1:~111111~1111~1~[~lll!~:1~1lp~~l~:::gf 
ti=mY.!f§i!tltM:g§,g!:;yg;m. with anv RTGBs closed and any control element 
assemblies capable of being withdrawn. 

ACTIONS 

CONDITION REQUIRED ACTION 

A. ----------------NOTE--------------- A.1 Restore channel to OPERABLE 
This action also applies 
when three Matrix Logic 
channels are inoperable due 
to a common power source 
failure de-energizing three 
matrix power supplies. 

One Matrix Logic channel 
inoperable. 

NOTE 
RTGBs associated with one 
inoperable channel may be 
closed for up to 1 hour for 
the performance of an RPS 
CH/\~J~JEL FUNCTIONAL 
Tes+. 

B. One channel of Manual 
Trip, RTGBs, or Initiation 
Logic inoperable in MODE 1 
or 2. 

PALISADES TS 

status. 

B.1 Open the affected RTCBs. 

3 .3-12 

COMPLETION TIME 

48 hours 

1 hour 

Draft Rev 4, 02/21 /96 



ACTIONS (continued) 

CONDITION 

%; = :::gr.i::en~:r:r:~i ::Pt:®~·r9.~1: mm~ 
!f@p@t?.81~2 

C. Non: 
RTCBs assosiated with one 
inoperable shannel may be 
slosed for up to 1 hour for 
the performanse of an RPS 
CHA~JNEL FUNCTIO~JAL 
+es+,. 

One shannel of Manual Trip, 
RTCBs, or Initiation Logie 
inoperable in MODE 3, 4, 
ef-&.. 

D. Two shannels of RTCBs or 
Initiation Logie affecting the 
same trip leg inoperable. 

PALISADES TS 

REQUIRED ACTION 

C.1 Open all RTCBs. 

g~:l::::n~~H@::@gp:g:::§:~ 

AND 
~ 

RPS Logic and Trip Initiation 
3.3.2 

COMPLETION TIME 

4 8 hours 

P:~;@:r< J:fin%:r.r~:Jn~:ntwnm:~m~um~:11t.. §:::~9l!r§ 
Bi~I§£9=IB!:!::m9g,H~:::9~P:1~9!@ 
et=::,!;Wnt~: wi1t!At@wtw 

fil:::t~eY.r§ 
Immediately 

D.1 Open the affeoted RTCBs. 

3.3-13 Draft Rev 4, 02/21 /96 
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RPS Logic and Trip Initiation 
3.3.2 

ACTIONS (continued) 

CONDITION REQUIRED ACTION 

E. Required Astion and E.1 Be in MODE 3. 
assosiated Completion Time 
of Condition /\, B, or D not AN-Q 

fRBt.:. 

E.2 Open all RTCBs. 

One or more Funstions with 
two or more Manual Trip, 
Matri)c Logis, Initiation 
Logis, or RTCB shannels 
inoperable for reasons other 
than Condition l\ or D. 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

&:s:f:&s&8?i.m:c:::::f::::·]Jt.r~rr9rm::~:::&m:a:Mm:s!MmW:N:&wi.P:N:t£MHti~nr:1@r~~2tr::6:es. 
~9Q!i@snffe:iJry~~~ 

SR 3.3.3.1 

SR 3.3.~?-2 

-,--
I SR 3.3.3.3 

PALISADES TS 

Perform a CHAmJEL FUNCTIONAL TEST on eash RPS 
Logic shannel and ~TCB shannel. 

Perform a CHANNEL FUNCTIONAL TEST on each RPS 
Manual Trip channel. 

Perform a CHANNEL FUNCTIONAL TEST, 
including separate verifisation of the 
undervoltage and shunt trips, on eash 
RTCB . 

3.3-14 

COMPLETION TIME 

6 hours 

6 hours 

FREQUENCY 

92 days 

Once within 7 days 
prior to each 
reactor startup 

[18] months I 
I 

: 
I 

I 

I 

Draft Rev 4, 02/21 /96 · 
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SURVEILLANCE REQUIREMENTS (continued) 
3.3 INSTRUMENTATION 

g;:q.:;:;Hgn9!6mgr§~J§~1~1v:=e§ijf£!.r§§.::::t§.§:w[::1:11§~r9:m§ntijfi.9.M: 
3.3.4 Engineered Safety Features Aotuation System (ESFAS) Instrumentation 

(Analog) 

ESF Instrumentation 
3.3.3 

J)QQ]::$M%$ LCO 3.3.4 Four g§g ESFAS trip units and associated instrument and bypass removal 
channels 

for each Function in ]~pj,~:ff~!:§i$.@\: ~1 shall be OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3 

ACTIONS: 

-----------------------------------------------------------------N 0 TE------------------------------------------------------------------
Separate Condition entry is allowed for each !U~[[ ESFAS trip or bypass removal Function. 

CONDITION 

A.t:::::::::::w:fil;§::::P.:~Hn9r~rr9=n9~19n~>w1rh 
er:§:;:~§itf®1:~::ypjf: Bf .. 
associ:ated::thstliiment 
Bhir:n~i:::~e9e~r~~!~i-=~x$~P:t 
§:!BY:Mid§¥i:F 

---r--
1 A. One Containment 

/\otuation Signal 
(CS/\S) trip unit or 
assooiated instrument 

I inoperable. 
__L____ 

/ 

PALISADES TS 

REQUIRED ACTION 

A.1 Place affected \bi'$lii6iif' --tF$ 
Bffit-.in @1·~ byp;=~~''..,,,,,.,,.,.,,.,.,.,. 

3.3-15 

COMPLETION TIME 

(continued) 

Draft Rev 3, 12/27/95 
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SURVEILLANCE REQUIREMENTS (continued) 

CONDITION 

B. One or more Functions with 
£.WAii eHe tl$t ESF/\S trip 
Gnits or associated 
instrument channels (mcsept 
CSAS) inoperable, ~~~~lPt 
2:!ft~mrn:1~¥~rn ················ 

@:1:t:r:::2:2~:::§:1m1m::JJ~?.¥i§!:::~•sm 
Jggp~t~R!!~ 

C. One or more Funstions with 
t>.o,ro ESF/\S trip units or 
assooiated instrument 
channels (exsept CS/\S) 
inoperable. 

PALISADES TS 

REQUIRED ACTION 

B.1 Place pg~ affested bistable tfi.t3 
~ in bypass or trip. 

~~¥ Restore 8n~::~rm==4:m~:::~9 
~ channel OPERABLE status. 

B.2.1 Restore shannel to 
OPERABLE status. 

,--
I QB 
+ 
/ B.2.2 Plase affested trip 
I unit in trip. 

------------------------N 0 TE--------------------
LCO 3.0.4 is not applicable. 

9:rn:::::1iir.r.«=::1~:@~:1,gm1:w.§¥§i 

G.1 Place one trip unit in bvpass and 
place the other trip unit in trip. 

AND 

C.2 Restore gffiijq@~i. one trip unit to 
OPERABLE status. 

3.3-16 

ESF Instrumentation 
3.3.3 

COMPLETION TIME 

1 hour 

[4 8] hours 

48 hours 

--------r 
+ 
+ 
I 
+ 

__J_ 

(continued) 

Draft Rev 3, 12/27 /95 
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SURVEILLANCE REQUIREMENTS (continued) 

CONDITION 

D. One or more Functions with 
one gflt,@;g automatic 
bypass removal channels 
inoperable. 

8-~- Required Action and 
associated Completion 
Time not met. 

PALISADES TS 

REQUIRED ACTION 

D.1 Disable bypass shannels. 

R~rr!Px~m!ti~:::9¥P:~§:§:~:r Y.ns1~2n 

D.2.1 Plase affested trip units in 
bypass or trip. 

D.2.2.1 Restore bypass removal 
shannel and affested trip 
units to OPERABLE status. 

,---
I QB 
+ 
I D.2.2.2 

Plase affested trip 
I units in trip . 
..l_ 

£=;m f-:.+ Be in MODE 3. 

lHZ -F.2- Be in MODE 4 
'.·>'.·'.·:·:·:·'.· 

3.3-17 

ESF Instrumentation 
3.3.3 

COMPLETION TIME 

[4 8] hours 

48 hours 

6 hours 

----,-
+ 
+ 
I 
+ 

__J_ 

3bdi&.ufs [121 hours 
:·:·:·:·:·:·'.·'.·'.·'.·:·:···:·'.·'.·:·:·:·'.·'.·: 

(continued) 

Draft Rev 3, 1 2/27 /95 
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ESF Instrumentation 
3.3.3 

SURVEILLANCE REQUIREMENTS (continued) 

CONDITION 

E. One or more Functions with 
two automatio bypass 
removal ohannels 
inoperable. 

PALISADES TS 

REQUIRED ACTION COMPLETION TIME 

~JOTE 

LCO 3.0.4 is not applioable. 

E.1 Disable bypass ohannels. 

E.2.1 Plaoe one affeoted trip unit +-OOttt: 
in bypass and place the 

,---
I Mill 
+ I E.2.2 

other in trip for eaoh 
affeoted ES FAS Fu notion. 

Restore one bypass 
ohannel and the 
assooiated trip unit 
to OPERABLE status 
for eaoh affeoted 
trip Funotion. 

3.3-18 

48 hours 

----,-
+ 
+ 
I 
+ 
+ 
+ 
+ 
+ 

__l_ 

Draft Rev 3, 12/27 /95 
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SURVEILLANCE REQUIREMENTS 

8Bft8%U8%t 
SR 3.3.4.1 

?r{=:::::R::sR:sR::s;?; 
SR 3.3.4 .2 

SR 3.3.4 .3 

$ff\H~\:i,R:f:9%1\ 
SR 3.3.4 .4 

SR 3.3.4 .5 

PALISADES TS 

SURVEILLANCE 

Perform a CHANNEL FUNCTIONAL TEST of each !S:S# 
.ESFAS instrument channel ~®.p~pt:'piffW'.ITT:\4.~&~i sw.tt:ches:···· ················································· 

.·.·.·.·.·. ·.·.·,·.·.·.-.· ... ·.·.· 

Perform a CHA~J~JEL FU~JCTIONAL TEST 
on cash automatis bypass removal funstion. 

Perform a CHANNEL CALIBRATION of each 'ESE 
.·:·:·.-:·:·:·:-:-: 

:-:-:-:-:-:-:-:-;-: 

ESFAS instrument channel, including bypass removal 
functions. 

Verify ESF RESPO~JSE TIMR is within limits. 

3 .3-19 

ESF Instrumentation 
3.3.3 

FREQUENCY 

12 hours 

92 days 

Onse within 92 
days prior to cash 
roaster startup 

18 months 

[18] months on a 
STAGGERED TEST 
.gASJS 

Draft Rev 3, 12/27 /95 



• Table 3.3.3· 1 
Engineered Safety Features Instrumentation 

FUNCTION 

1. Safety Injection ~ Signal m\~~ 

a. GeRtaiRmeRt PressYre Migh 
~\ih Pressurizer Pressure • Low(a) 

2. M@~\~iMWWW:M#:W%$i~M1!£%)i 
GeAtaiRmeRt Spray AstYatieA ~ 

a. Containment Pressure · Hi, WMW@ 

3. Containment mw:~~i\!@MW@) lselatieA 0 stYalieR SigRal 

a. Containment ~i~~AiiMiiifo\l't'~l PressYre Mi~h ·.·.·.·.·.·.·.y.·.·.·.·.·.·.·.·.·.·.·.·.·.:···:·:······ 

h. GeRtaiRmeRt RaaiatieR Migh 

1~ ::}sfo~iii:':Gfoe~~iw:~@WN~Wi:~J~tt?:I 
4 i4~i~ ·s1~~j;; i~~i~ii~ils1§~~1 

a. M~ Steam Generator Pressure · Low (b) 

• PALISADES TS 3.3-20 

SURVEILLANCE 
REQUIREMENTS 

SR 3.3.3.1 
SR 3.3.3.2 

sintttMf:sll 3 3 3 4 
·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:· 

SR 3.3.4.1 
SR 3.3.3.2 

$&:~;sJ;M::sR :J.:J.:JA 
. . .. ii.it.i:i.4.9 

SR 3.3.3.1 
SR 3.3.3.2 

sii:=s;@;:fsR u:iA .,.,.,.,.,.,.,.,.,s,1r·=·1:i 4 9 

SR :J.:J.4.1 
Sil :l d 4:1 
SR :J.:l.4.4 
Sil :i,:i,4,9 

SR 3.3.3.1 
SR 3.3.3.2 
SR 3.3.4.3 
SR 3.:J.:J.4 
Sil 3,3,4,i; 

m::m;mrn 
Sf\?~~~i!li~ 
§MW~%~ . 

ESF Instrumentation 
3.3.3 

ALLOWABLE 
VALUE 

:%tlMMW~ 
< 11 Q.QI psia 

:w=mn:Mw~::1w:~~rn 
< [lQ.Qj psia 

:~/MJil#i 
:;··nil:iii ·~sia 

< 12x BaskgreYASI 

:~?M~Wl~ 
> [4Q91 psia 

Draft Rev 3, 12/27/95 
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• 

• 

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

FUNCTION 

~:&. Aux Feedwater Actuation Signal (AFASJ 

a. "A" Steam Generator Level · Low 

b. "B" Steam Generator Level · Low 

s. Steam GeAerater PressYre l:liffereAse Mi§h 
(A > 81 er (8 > M 

iP~- Recirculation Actuation Signal (RAS) 

Mmr::::rnmwrw~~~l&M@WiWM!: 
a. RefyeliA§ Water l=aAk bevel bew 

(al Pressurizer Pressure - Low may be manually bypassed when pressurizer pressure is < 1700 psia. 
The bypass shall be automatically removed whenever pressurizer pressure is 2': 1700 psia. 

(bl SIP.S is alse re~Yired as a permissi"e te iRitiate 69RlaiRmBRt spray.! 

SURVEILLANCE 
REQUIREMENTS 

SR 3.3.3.1 
SR 3.3.3.2 

511@:tM:~rn :i :i 4.4 
:·:·:-:·.·.·.·.·.·.·.·: 

SR :U.4.li 

SR 3.3.3.1 
SR 3.3.3.2 

~lj@~%~~RU4.4.4 
SR :l :l 4.!i 

Sil :l :l 4 1 
SR :u.4.2 
SR :l :l.4 4 
SR :i.:JA.li 

~@~!~%~ 
[SR :l:lUJ 
SR d.:J.4.2 
Sil :l:l4.4° 
SR :i.:i.u 

ESF Instrumentation 
3.3.3 

ALLOWABLE 
VALUE 

:§ifg~:~w~ 
> [41i.7J % 

@rnM?W: 
> [41i.7J % 

< [4Q :ll psid 

:~::2tfaM::;gr2t%tii~ 
illMM~OOJksiiiWfMMi 
·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·: 

[ > 24 iRshes a Rd < :JQJ 
iAshes abe»'e taAk bettem 

(sl Steam GeRerater Pressure be11• may be maRYally bypassed "'ReR steam §eRerater pressYre is < [7Qlil psia Tile b11pass shall be aYtematisally reme><ed 
wheRe 01er steam §eRerater pressYre is > (7Qli] psia. 

(di Qnly the Main Steam lselatieR Si§nal (MSIS) FYnstien aAEI the Steam Generater PressYre bew and Gentainment Pressure Mi§h si§nals are net re~YireEI te 
be QPERP.8b~ '"Ren all assesiateEI values iselateEI by tile MSIS ~Ynstien are sleseEI and [Ele astiuated] 

PALISADES TS 3.3-21 Draft Rev 3, 12/27 /95 
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3.3 INSTRUMENTATION 

ESF Logic and Manual Initiation 
3.3.4 

3.3.5 Engineered Safety Features Actuation System (ESFAS) Logie and Manual 
Trip (Analog) 

LCO 3.3.4 Two !SR ESrAS Manual Initiation and two !SE ESrAS Actuation Logic 
chan~~=1;= shall be OPERABLE for each 9.§!f ES°F'AS Function specified in 

Table P,ii!P:i!4M% 3.3.5 1 

APPLICABILITY: 

ACTIONS 

-----------------------------------------------------------------------NOTE-----------------------------------------------------------
Separate Condition entry is allowed for each Function. 

CONDITION REQUIRED ACTION 

A. One or more Functions with A.1 Restore channel to OPERABLE 
one IVfaHGalHffiiHatlrih status. 

:·:·:·:·:·:·:·:·:-:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·: 

Awciliary Feedwater 
Actuation Signal (AFAS) 
Manual Trip or Actuation 
Logic channel inoperable. 

B. Required Action and B.1 Be in MODE 3. 
associated Completion Time 
of Condition A not met. AND 

B.2 Be in MODE 4 

G. One or more Functions v.·ith G.1 Restore channel to OPERABLE 
one Manual Trip or status. 
Actuation Logie channel 
inoperable mceept ArAS . 

PALISADES TS 3.3-22 

COMPLETION TIME 

48 hours 

6 hours 

48 hours 

(continued) 

Draft Rev 4, 02/23/96 
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ACTIONS (continued) 

CONDITION REQUIRED ACTION 

D. Required /\stion and D.1 Be in MODE d. 
assosiated Completion Time 
of Condition C not met. ANG 

D.2 Be in MODE 6. 

PALISADES TS 3.3-23 

ESF Logic and Manual Initiation 
3.3.4 

COMPLETION TIME · 

6 hours 

d6 hours 

Draft Rev 4, 02/23/96 
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ESF Logic and Manual Initiation 
3.3.4 

SURVEILLANCE REQUIREMENTS 

SR 3.3.5.1 
8tfi:::9g~@1:rn:: 

SURVEILLANCE 

NOTES 
1 . Testing of Actuation Logic shall include 

verification of the proper operation of each 
initiation relay. 

2. Relays associated with plant equipment that 
cannot be operated during plant operation are 
only required to be tested during each MODE 5 
entry mcceeding 24 hours unless tested during 
the previous 6 months. 

Perform a CHANNEL FUNCTIONAL TEST on the #itA!R 
E:SFAS Logic channels 

9.sJ::&.A~WH{frt:cr= ]ffl~rr?:rm::J:\::::&m?~~w:P:m:swtftv!!P~&R=:wFw!rn?n:::::::tr:§::::eis 
HB~18:j\\j?,tffi:~1:::~29==:gt:jJ:~rQ~DP:Y::~MN¥~Mfi#ns~1:g\1,M9i§iijQ 
§i.fim~~]$.9.rn!tm~rn: 

stmrnwue: sR 3.3.5.2 
:-:·:·:·:·:·:·:·:·:-:-:-:-:-·-·-:·:-:-:-:·:·:·:·:· 

PALISADES TS 

Perform a CHANNEL FUNCTIONAL TEST 
on each €:$!%ESF/\S Manual !!M~l!~~@n ~ 
channel. 

3.3-24 

FREQUENCY 

92 days 

18 months 

Draft Rev 4, 02/23/96 



Table 3i(t4h~ 
·'.·:········-:.:·:··· 

ESF Logic and Manual Initiation 
3.3.4 

Engineered Safety Features AsrnatiBA SysteFH Logic and Manual Channel A~~lisaaility 

FUNCTION 

1. Safety Injection P.stYatiBA Signal (SIS) 

W :::M~n~@@W~!@HW 

W :J@iMMif:WM~ 
a:::::: \Containment HfR~iiiallW'!CHRtlselatieA AstuatiBA SioAal 

····.:·:·:.:.:·:·:.:·:·:·:··-:·:·:-:-:-······· 

g:f:MMWi.WW@M 

~!: t@:l.Wt.MtMtW@ 

M '':'M~MW:§IT.i@W:@t 

M .. !J§~fifWiM.rWM 

Mt MMMtMhMJ.MUW 

f :tff:A§W~1kWM~ 

(a) manual initiation achieved by individual component controls 

PALISADES TS 3.3-25 

AA$¥~4 

$~@?@% 

§~§)?:W~ 

~N@%M 

stf3~3iii:A 
.·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:· 

§~m!~W~ 

sits;swr 
.·.:·:·:·:·:·:·:·····:·"·'.·'.·:··· 

~~·@~;1;~ 

§~%~AA 

Draft Rev 4, 02/23/96 
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DG UV Start 
~ 

3.3 INSTRUMENTATION 

~.;~;~: .:'wi~§~t::&.:~e#:rn~~f::::!@~~::::= J£h~efervottage Stan l@&:=s.tM'.il 
3.3.6 Diesel Generator !DGl ·t055··9f\i8itacie.S:i:art (L6Vsr1/\nalogl 

LCO 3.3.5 i~~lf.~f.~tl~~lll~lll~iil~1~~111\!i'l~i,11i.ltll.ti111;r§:::ijn~:@§.§,R:R1:~~§9 
[Four] channels of Loss of Voltage Function and [four] channels of Degraded 
Voltage Function auto initiation instrumentation per DG shall be OPERABLE. 

APPLICABILITY: Modes 1, 2, 3, and 4 
~n~r:::=~§§9%1~~§~::::91::1§rn~9M.r~9 .. ~e:rn~::::q:esft~§s~:;::: by Leo 3.8.2, "/\C 
Sources Shutdown." 

ACTIONS 

· Separate Condition entry is allo'Ned for each Function. 

CONDITION 

A. One or more Functions with 

. one 2:t::rrNrn~:::§~n§.:9:t~:::gr::;g@f!g 
channels per DG inoperable. 

REQUIRED ACTION 

Place channel in bypass or trip. 

A.2.1 Restore channel to 
OPERABLE status. 

,---
I QB 

+ I /\.2.2 Place the channel in 
I trip. 

_!__ 

PALISADES TS 3.3 26 

COMPLETION TIME 

i,:mm§fi~~~~!x 
-1--RffiH' 

[qa] hours 

48 hours 

Draft Rev 3, 12/27/95 



DG UV Start 

• 8. GAe er R'lere FctAetieAs 
twe 6AaAAels 

witl=l 8.1 ~:ter_ applieable CeAditieAs aAd 
per DG 

iAeperable. 
qct1red AetieAs fer tl=l 

1 Re ctr 

as ·· e --see1ated DG . 
by DG -~~l: ~ade 1Aeperab-le vs IAStrctR'leAtatieA. 

GR 

8.2.1 NG:+E 
LCG 3.~H is Aet 
applieable. 

Plaee eAe 6AOAAel iA 
bypass aAd tl=le etl=ler 
6AaAAel iA trip. 

1 Re ctr 
AN-9 

8.2.2 Restere eAe el=laAAel te 
OPERABLE statcts. 

E4 8l AectFS 

• C. 0Ae er R'lere l=ctAetieAs witl=l C.1 Restere all 
R'tere tl=laA twe 6AaAAels 

bctt t'"'°'e el=laAAels te 
OPERABLE statcts. 

1 Re ctr 

iAeperable. 

D. Reqctired AetieA aRd D.1 :Ater_ applieable CeAditieAs aAd 
asseeiated CeR'tpletieA :+iR'le 

IR'IR'lediately 
eqct1red AetieAs fer tl=le 

Aet R'tet. asseeiated gG R'lade . b" DG tAoperable 
1 LOl'S · -- If"- IAStrctR'leAtatieA. 

PALISADES TS 3.3 27 Draft ~ev 3, 12/27/95 
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SURVEILLANCE REQUIREMENTS 

SR 3.3.5.1 

--r--
1 SR 3.3.6.1 

SR 3.3.6.2 

SR 3.3.6.3 

PALISADES TS 

SURVEILLANCE 

ffl§rr~mm :&r!:~N:NF:Q:=:w\fflsi:§11t\®!PN,::wlt!Yl~\%te?!n~ 
f!i~!~M&~Rl~r:g~:@~§:::as:a:o11a:w.s.~ 

~:;::,:, ]\:::::::88\~*:;:i8f\:·M8!f~g~,:::fw99.!~9iMJ~~@:@Mi :@:~r9898~; 
*111119Mlffl.§:fH~!?¥!flii.m: 

J§.J~H:?:@~§911li.t.§=@it:Mti99fM9!t~W:::?ni'.! 

:£i::':}gg=::~~s§nf.i~rnx· ~:m~::vM#E 

~;r:r:rr:m:§Qr~2~9:::¥:2!t:?.&~n~v~s%i:i:W::::i.iiir:mL1MW:&:P#@irMF 
m1rr@rn~m~v:::An 

J@.if P:i?:::~~siMI~~:; 

Perform Cl-IANNEL CHECK. 

Perform CHA~JNEL FUNCTlmJAL TEST. 

Perform GHAPJPJEL GALIBR/\TION with setpoint 
Allowable Values as follows: 

a. Degraded Voltage Function > [31 80] V and 
< [32201 v 

Time delay: > [ l seconds and < [ ] seconds at 
[ l V; and 

b. Loss of Voltage Function > [31801 V and 
< [32201 v 

Time delay: > [ l seconds and < [ l seconds at 
f+V-:. 

3.3 28 

DG UV Start 
~ 

FREQUENCY 

-----, 
12 hours I 

[921 days 

[181 months 

Draft Rev 3, 1 2/27/95 
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3.3 INSTRUMENTATION 

3. 3 .f? =:::::::,R~tl!~1.in~::::@2n~~1nm~rr:.::m1ijti'::f!~~1:?~l2n11:9H5.l=~mi!~~1!29 
7 Containment Purge Isolation Signal (CPIS) (Analog) 

Refueling CHR Init 
3.3.6 

Lco 3 .3 .§::::: r:::::]:::::::=:::tt]rn1Mr~H::=:R£ty~1,im.~fi98.:R::::sm~ilil~J§::ri:~:?n::::~~::ji:ege:§!f~}7 
[Four] CPIS sontainment radiation monitor shannels and one CPIS 
automatis Astuation Logie and one Manual Trip train shall be 
OPERABLE. 

APPLICABILITY: During CORE ALTERATIONS, 
During movement of irradiated fuel assemblies within containment. 

ACTIONS 

CONDITION 

A .:::::::::rr~1r:~::::~r:rnw1~::::B::~19~~'=nQBi:ms 
sn~:!tr!:!§::::::m:e:e~r~~~~;:::: 
One radiation monitor 
shannel inoperable. 

PALISADES TS 

REQUIRED ACTION 

!M 
A.1 Plase the attested shannel in 

tfifh 

A-:b 1 Suspend CORE 
ALTERATIONS. 

A.:b2 Suspend movement of 
irradiated fuel assemblies 
within containment. 

3.3-29 

COMPLETION TIME 

4 hours 

Immediately 

Immediately 

Draft Rev 2, 02/14/96 
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ACTIONS 

CONDITION 

B. One required Manual Trip or 
automatio Aotuation Logia 
train inoperable. 

SURVEILLANCE REQUIREMENTS 

REQUIRED ACTION 

8.1 Plaoe and maintain oontdinment 
purge and exhaust valves in 
olosed position. 

SURVEILLANCE 

s R 3. 3 .:P:M:J 'r:::1r::::::e~rrP:rrrf::¥.E:@mtiiNm:i21fo:w.rnM~1~;:::9m::§~sJ.Hr§~P.~!!n:a:::@mf:lt 
Afu~Jtr:lJm 

7.1 Perform a CHANNEL CHECK on eaoh oontainment 
radiation monitor ohannel. 

srr:-r@P.::;:~m?...::r:r ::rr:::: :e~mmm:~:rn;m~NN:P:!HmWNID.viPN:fiig+~P:rrri?n §~P:n 
r@t9.§WMK&rt11:::2n?!1!1§E 

Refueling CHR Init 
3.3.6 

COMPLETION TIME 

Immediately 

(oontinued) 

FREQUENCY 

24n1aurs 
·:·:·:.:·:·:···:·:·:·:.:·:·:·:·:·:·:·:·:·:·: 

12 hours 

;?J]qijy§ 
[92] days 

.,.-.... 
SR 3.3.7.2 

PALISADES TS 

Perform a CHANNEL fUNCTIONAL TEST on each 
containment radiation monitor channel. 

Verify CPIS high radiation setpoint Allowable Value is 
< [220 mR/hrJ. 

(oontinued) 

3.3-30 Draft Rev 2, 02/14/96 
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Refueling CHR Init 
3.3.6 

SURVEILLANCE REQUIREMENTS (continued) 

SR :3.:3.7.:3 

SR :3.:3.7.5 

SR :3.:3.7.6 

PALISADES TS 

SURVEILLANCE 

Perform a CHANNEL CALIBRATION on each 
containmentff~f@~j\rjQ radiation monitor channel. 

~JOTE 

Testing of Astuation Logis shall inslude verifioation of 
the proper operation of cash initiation relay. 

Perform a CHA~J~JEL fU~JCTlmJAL TEST on cash CPIS 
Astuation Logie shannel. 

FREQUENCY 

18 months 

[:31] days 

Perform a CHA~JflJEL fUNCTIONAL TEST on cash CPIS Manual Trip shannel. 
[18] months 

Verify CPIS response time of cash sontainment radiation shannel is within 

[18] months on a STAGGERED TEST BASIS 

3.3-31 Draft Rev 2, 02/14/96 



• 3.3 INSTRUMENTATION 

q:i8ii:£::::3.3.11 Post Accident Monitoring {AAM} Instrumentation (Analog) 

Accident Monitoring 
3.3.7 

Lc o @M~:~:1: d. d .11 rn~~-::~eef:~~9~::::mgD1tW:f1:r:ij::::1r:§rr9m~P:1~"9r.:m;rn:::~@?~::=:Fµn2t~9:n:::1n:::rn~,~-i~@~.;~M11:rn: 
§f\~!~:::p#,:::@f:'.§.A$.§ij§'i 
The PAM instrumentation for eash Funstion in Table 3 .3 .11 1 shall be 
OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3. 

ACTIONS 

-----------------------------------------------------------------NOTES----------------------------------------------------------------
1. LCO 3.0.4 is not applicable. 

2. Separate Condition entry is allowed for each Function. 

CONDITION 

A. One or more Functions with 
one required channel 
inoperable. 

' ~;:::::::::::::::11111r,~~1~~1111111111r::::;'!i 
!!i@IM~riB!Mi 
Requires /\otion ans 
assooiates Completion Time 
of Gonsition /\ not met. 

PALISADES. TS 

REQUIRED ACTION· 

A.1 Restore required channel to 
OPERABLE status. 

i:IM:lffl.!:!~9r~I9m~::;9ij:!n11i~m~s 
9BsBff:§§g:@]~J.~@:S 
Initiate aotion in aooorsanoe 
with Speoifioation 5.6.8. 

3.3-32 

COMPLETION TIME 

4~:m:2:9:@ 
lmmesiatley 

{continued) 

Draft Rev 4, 02/15/96 
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ACTIONS (continued) 

CONDITION 

i'.'JOTE 
Not applioable to hydrogen 
monitor channels. 

9=;:: :: ::''B~99lr~~,::~2~1,e,fil:::@,n~: .................. . 

-·-One or more Functions •,a1ith 
two required ohannels 
inoperable. 

~, .. ~ 
Tvvo hydrogen monitor 
ohannels inoperable. 

... 
E. Required Aotion and 

assooiated Completion Time 
of Condition C or D not 
met-:-

PALISADES TS 

REQUIRED ACTION 

c.t11rs.M:mnw@p1Ma~ 
Restore one ohannel to 
OPERABLE status 

mu:::t:ll~ll~\11~ti~~r~iif lf.~lr9g 
~B.~m~:r~:rnw::mJB.P:i.: 
Restore one hydrogen monitor 
ohannel to OPERABLE status. 

AND 
~ 

E.1 Enter the Condition referenoed 
in Table 3.3.11 1 for the 
ohannel. 

3.3-33 

Accident Monitoring 
3.3.7 

COMPLETION TIME 

i.rom~9~~~#l¥ 7 ~ 
~ 

Immediately 

Draft Rev 4, 02/15/96 
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F. /\s required by Required 
/\ction e.1 and referenced 
in Table 3.3.11 1. 

,--
I G. /\s required by 
I Required Aotion e.1 
I and referenced in 
I Table 3.3.11 1. 

__L_ 

PALISADES TS 

F.1 Be in MODe 3. 

F.2 Be in MO De 4. 

G.1 Initiate aotion in aooordanoe 
with Speoifioation 6.6.8. 

3.3-34 

Accident Monitoring 
3.3.7 

6 hours 

12 hours 

----,-
Immediately I 

+ 
+ 
+ 

__J_ 

Draft Rev 4, 02/15/96 
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SURVEILLANCE REQUIREMENTS 

SR 3.3.7.1 3.3.11.1 

SR 3.3.7.23.3.11.2 
1 . 

SURVEILLANCE 

Perform CHANNEL CHECK for each required 
instrumentation channel ~X~1'.~P.td1.itiY:~ 
pg§~t.lfin:;that is normally c;·118rciTie·a:· ..... 

---------------------------------N 0 TE--------------------------
Neutron detesters are excluded from CH/\NNeL 
C/\LIBRATION. 

Perform CHANNEL CALIBRATION. 

PALISADES TS 3.3-35 

Accident Monitoring 
3.3.7 

FREQUENCY 

31 days 

W8tE-+8l months 
.;.:.;.:-:·:-:·'.· 

Draft Rev 4, 02/15/96 
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AMt?tM iWi~~]t,~~@::@WMMUmMi~WM 
w .. tt£§t:w1~~::m~w:@wt~~:m1MMMi~ 
M MY\Mi\@MMii~~ 

=M:::trnMWi.iiWWNMtwmr:::rnm 

1mt.::W\M::M@~::ri@@f!~Wn@ 

J;/:'£MWi1lM@:~AW#.Mi~@~~ 

~n::rnM~@mf§@~M\1'.Miffil~M 

@tMWMiMM@f:M~@m:::wmirr~ 

1:m:r:wm~::M@~::tM\*-!:l!W@nMm~ 

Mi : ·wiMrnM@Mt::~~rnW~l 
1?: :tWM~i:fiMM:t#:W§~J®W 

1.ttttmfa%B.MW:Mt:~1ut:~mm 

f lMMtt.:lttffMi.~@WfiMMt~unrnm@Kr 

T~tifo'S.~::i'.1'.t 

Ms@MIM~M@~~::fo~fo@Mi@@ 

~ 

?. 

~ 

~ 

~ 

;::; rns.1~~:~::~::1~~1~:::~~$M@JM@t:WM{@~i@:c@N!~ffi\ilit? mw.~~ 

!~ffMif:~@@!Mii@i~@@t: ~Mi@Ml 

twt rnww@rmw@i1i.miMM®.Mmw1 
Mit :::NW::@lm!Mi.fu\@WIMM®.Wi.li@i~ 
1@'.H/J@W~~MtWiiW@MIW:H:i:@Mi.~M 

w> ~MliWW#.\iW@iMMm@®.::~wt :::: 

PALISADES TS 3.3-43 

Accident Monitoring 
3.3.7 

Draft Rev 4, 02/1 5/96 
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2. RaaGtar GaalaRI S•1steRl Wat beg TaRlperatYre 

a. ReaGter GeelaRI SysteRl Geld beg TeRlpeFatYre 

ReaGtar GaalaRt S•1steRl PressYre (wide raRgel 

Ii. RaaGter Vessel 'Nater bevel 

9 GeRtaiRRleRt SYRl~ Water be"al l"'ide raRge) 

7. GeRtaiRRleRt Pressure (wide raR§e) 

CeRtaiRRlBRI lselatieR "alue PesitieR 

Q GeRtaiRRleRI 0 rea RadiatieR (high raRgel 

rn. GeRtainRleAt M'(dregeA MeRitere 

11 Pressuriler be"el 

12. SteaRl GeAerater Water bevel (wide raAge) 

13 CeRdeRsate Sterage TaRk be11el 

1 t Gere hit TeRlperature QyadraRt [1] 

1 Ii Cere hit TeRlperature QuadraRt [2] 

19. Gere Exit TeRlperature Quadrant [J] 

17. Cere Exit TeRlperature QuadraRI [q] 

18. Auxiliary teeewater Flew 

Table :l.:l.11 1 !page 1 al 1) 
Past 0 GGidaRt MaRitariR§ IRstrnRlBRtatiaR 

2 per peRetratieR fley• 

~ 
2, 

2 per steaRl geAerater 

Accident Monitoring 
3.3.7 

GQNglTIQNS 11mRrnGrn 
rnoM Rrnumrn 

.O.GTION g_1 

f. 

f. 

f. 

f. 

f. 

i;. 

f. 

(a) Net re~uired fer iselatien valves whese assesiated penetratien is iselatee h'( at least eAe slesed aAd ee asti·:ated auteRlatis val·1e, slesed RlaAual val•1e, hliRe 
flaRge, er shesk "al"e with fie"' threugh the ualHe sesured 

Ill) ORI'/ eRe pesitieR iRdisatieR shaRRel is re~uired fer peRelratieR fie"' paths mith eRI'( eRe iRslalled seRlrel reeRl iRdisatieR shaRRel 

Is) 0 shaRRel seRsists ef l"'e er Rlere sere exit therf!leseuples, 

Nete:Tahle J.:l.11 1 shall Ile aRleRded fer eash unit as nesessaF'( te list: 

(1) all Regulater'( Guide 1.Q7, Type .~ iASIFYRlBAls, and 
{2) all Regulatery llYide 1,Q7, Categery I. ReR Type o, iRslFYRleRls spesified iR the YRit's RegYlatery GYide 1 Q7, Safety E><alYatieR Reper!. 

PALISADES TS 3.3-44 Draft Rev 4, 02/15/96 
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3.3 INSTRUMENTATION 

8W~ii?' :;t~;!~~@n~~~ &n4t.9~;;&g:::9y:§~~nt: 
3. 3 .1 2 Remote Shutdown System (Analog) 

Alternate Shutdown System 
3.3.8 

lllil~l:t,~::::snY12~»:ruP:v§1~m::::r!ilm&mi?m~=::1n':m~:21~1s:;9;:~t::1::::~n~!1·=m~ 

The Remote Shutdown Svstem Functions in Table 3.3.12 1 shall be 
OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3. 

ACTIONS 
------------------------~----------------------------------------NOTES----------------------------------------------------------------

1. LCO§ §i@J:;§::j\~\p§\:)3.0.4 ~mi: ts not applicable. 

2. Separate Condition entry is allowed for each Function. 

CONDITION 

A. One or more required 
C.@f:itigj@ Functions 
··:·:·:·:·:·:·:·:· .. 
inoperable. 

REQUIRED ACTION 

.,.~~ 
~~! pPERl:}§!f.§j:!§~~t.Wfi 

iii:g::::::::m:~~~lr§Bin~nn~!:::19:::W:~sm:e;1?s~ 
status'~' ·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:· 

8. Required Action and B.1 Be in MODE 3. 
associated Completion Time 
not met. 

B.2 Be in MODE 4 

PALISADES TS 3.3-45 

COMPLETION TIME 

6 hours 

30 hours 

Draft Rev 4, 02/19/96 
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Alternate Shutdown System 
3.3.8 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

SR\t{;$.j)$ff3.3.12.1 Perform CHANNEL CHECK for each required 
...••. : .. i nstru m entati on lHi.nP.t!i#n::;~ thtm@iDM\\4.Jn m~·p;1~;;9:;,:9;ey,~ . ··································································· 

ohannel that is normally energized. 

SR 3d%8:'.23.3.12.2 
·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:· 

Verify ·eaoh required oontrol oirouit and transfer switoh 
is oapable of performing the intended funotion. 

~lll~IJ,lililif f~l::1r.111~111~~lillf' :§:rn::?:@:@~: 
NOTE 

Neutron detesters are exoluded from the CH/\N~JEL 
Cl\Ll BRAT! 0 ~J. 

Perform CHANNEL CALIBRATION for eaoh required 
instrumentation ohannel. 

SR p\$,i§i\ff 3. 
3 

.
1 2

. 
4 l~lll~llilliilllii~~~ll1111l[~[lll~lil~gry 
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Perform CHANNEL FU~JCTIONAL TEST of the 
reaotor trip oirouit breaker open/olosed 
indioation . 

3.3-46 

FREQUENCY 

Ir 
[18] months 

18 months 

18 months 
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Alternate Shutdown System 
3.3.8 

REtiUifiro: 
MiM@M 
·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·: 

f 
·:·: 

1 
·:·: 

Draft Rev 4, 02/1 9/96 



• 

• 

Tallie :J.:J.121 !page 1 el 1) 
Remele SRYlilewR System IRstrYmeRlatieR aRil GeRtrels 

Alternate Shutdown System 
3.3.8 

TRis table is fer illYstratieR pYrpeses eRly It eees Rel attempt te eRsempass e"ery FYRstieR Ysee at every YRit, BYt eees seRtaiR the types ef FYRstieRs semmeRI'/ 
fooii!I, 

F11 NbTIQN/INSrnUmNT 
QR GQNTRQb PARP.M~HR 

1. Reastivity Ga Rt rel 

a. beg Pewer 
NeYtreR FIYx 

NeYtreR FIYX 

s. Reaster Trip GirsYil 
Qreaker PesitieR 

d. MaRYal Reaster Trip 

2 Reaster GeelaRt S•/stem PressYre GeRtrer 

ProssYrizer Pressyro 
&f 

RGS %ee RaRge ProssYre 

ll. PressYrizer Pemor Qperatoe 
Relief '!al•o'e GeRtrel aRil 
Qlesk Hal"o GeRtrel 

l:lesay lleat Remeval •,•ia Steam GeRerators 

Reaster GeelaRt . 
Met beg Tempera!Yre 

ll. Reaster GeelaRt 
Gale beg TemperatYre 

s. AYxiliary FeeG"'ater GeRtrols 

d. Steam GeRerater PressYro 

Steam lloRerater be"el 
&f 

Ayxiliary Fooe"'ater Fle•v 

I. GeRileRsate Sterage TaRk bo"oi 

Reaster GeelaRt System IRVORtery GeRtrel 

a: PressYrizor bo"el 

ll. Roaster GeelaRt GhargiRQ PYmp GeRtrols 
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~ 

NblMB~R Gr Ql'JISIQNS 

11 per trip llreakerl 

(1, soRtrels mYst Ile fer pe""er eporatoe rolief 
val•1e aRil lllosl1 •1alves eR same liRel 

Ii' por leepl 

[1 por loop) 

11 por stoam geReraterl 
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3.3 INSTRUMENTATION 

Neutron Flux Monitoring Channels 
3.3.9 

8i8i~: N:~}lftri?d EmR:m2nrn2:m·m: sH.~D.D.~@::: 
3.3.13 [Logarithmio] Power Monitoring Channels (/\nalog) 

tea rn~)9:;~:: , : : ::: ::::-::::rr:mw8@;Jif:mm~:i.~n;wwi,i~µ~tiin :mvxnniiniMmtHiiUn~MWn§9.1111@t@rmn:1M: 
QR:§~ABtEili 

LGO 3.3.13 Two ohannels of [logarithmie] po'Ner level monitoring instrumentation shall be 
OPER/\BLE. 

APPLICABILITY: 

ACTIONS 

002999:::9:;[~n~m~MP.Wwgmtn8tmiM~Hnffe.rfr@rtUwi?i1~r2tJ12r;r:%?:P.~21:~m21 
wmJt.1t~:w:mf: 
MODES 3, 4, and 5, ''°"'ith the reaetor trip eireuit breakers open or Control 
Element Assembly (GE/\) Drive System not eapable" of CEA withdravval. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more channels 
inoperable. 

PALISADES TS 

A. 1 Suspend all operations involving 
positive reactivity additions . 

A.2 Perform SOM verification in 
accordance with SR 3. 1 . 1 . 1 , M 

~:~:illlllllliJil~ll~!~~!if ,~::~:;:~:~8t:~:~ 
or··sR 3.1.2.1, if TllVlT < 200°F 

3.3-49 

Immediately 

4 hours 

Once per 1 2 hours 
thereafter 

Draft Rev 4, 02/19/96 
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Neutron Flux Monitoring Channels 
3.3.9 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

$ffii!:\8ii[g{~::i'J,:: SR 3. 3 .1 2 .1 .P..~r.~<:Jr.f!l.~f:l'.'.~.f\J.~~ _C::H ECK gry ~~%~::i~~qy\fifJ 
mi3=!9.Jr9!tt:f!4.X.M?:h~DD.~F 

SR 3.3.13.3 

PALISADES TS 

Perform CHA~J~JEL FUNCTIONAL TEST. 

NOTE 
Neutron detectors arc mccludcd from Cl-IA~JNR 
CALIBRATION . 

Perform Cl-IA~JNR C/\Ll8RATION. 

3.3-50 

FREQUENCY 

12 hours 

M:l,!i!M!lP.918$-ffrn 
6ays 

[18] months 

Draft Rev 4, 02/19/96 
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SFP Radiation Monitoring 
3.3.10 
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SFP Radiation Monitoring 
3.3.10 
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ENCLOSURE 1 

CONSUMERS POWER COMPANY 
PALISADES PLANT 

DOCKET 50-255 

...... ··· 
TECHNICAL SPECIFICATION CHANGE REQUEST 

PART 6 - SECTION 3.3 



~ March 27, 1996 

CONSUMERS POWER COMPANY 
Docket 50-255 

Request for Change to the Technical Specifications 
License DPR-20 

3.3 INSTRUMENTATION SECTION CHANGE REQUEST 

It is requested that the Instrumentation Systems requirements of the Technical 
Specifications contained in the Facility Operating License DPR-20, 
Docket 50-255, issued to Consumers Power Company on February 21, 1991, for the 
Palisades Plant be changed as described below: 

I. ARRANGEMENT AND CONTENT OF THIS PART OF THE CHANGE REQUEST: 

This section of the Technical Specification Change Request (TSCR) proposes 
changes to those Palisades Technical Specification requirements addressing 
the Instrumentation Systems components. These changes are intended to 
result in requirements which are appropriate for the Palisades plant, but 
closely emulate those of the Standard Technical Specifications, Combustion 
Engineering Plants, NUREG 1432, Revision 1. 

This discussion and its supporting information frequently refer to three 
sets of Technical Specifications; the following abbreviations are used for 
clarity and brevity: 

TS 
RTS -
STS -

The existing Palisades Technical Specifications, 
The revised Palisades Technical Specifications, 
NUREG 1432, Revision 1. 

Six attachments are provided to assist the reviewer. The numbering and 
content of the attachments is consistent with other parts of the TSCR. 

1. Proposed RTS pages 
2. Bases for the RTS 
3. A line by line comparison of the TS and RTS 
4. STS pages marked to show the differences between RTS and STS 
5. STS Bases pages marked to show differences between RTS and STS Bases. 
6. A line by line comparison of RTS and STS. 

Attachment 3, the line by line comparison of TS and RTS, is presented in a 
tabular format. The first page contains an explanation of the syntax and 
abbreviations used. The table is arranged numerically by TS item number. 
Each requirement in Sections 1 through 4 of TS is listed individually. In 
some cases, where a single numbered TS requirement contains more than one 
requirement, each requirement is listed individually under the ~ame number. 
Requirements which appear in RTS or STS, but not in TS, do not appear in 
the Attachment 3 listing. 
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Attachment 3 Provides the Following Information for Each TS Requirement: 

Identifying number of TS item, 
Identifying number of closest equivalent RTS item, 
Identification of TS item as LCD, Action, SR, etc., 
A short paraphrase of requirement, 
A description of each proposed change from TS to RTS. 

Classification of Change as One of the Following Categories: 

2 

ADMINISTRATIVE - A change which is editorial in nature, which only involves 
movement of requirements within the TS without affecting their technical 
content, or clarifies existing TS requirements. 

RELOCATED - A change which only moves requirements, not meeting the 
10 CFR 50.36(c)(2)(ii) criteria, from the TS to the FSAR, to the Operating 
Requirements Manual, or to other documents controlled under 10 CFR 50.59. 

MORE RESTRICTIVE - A change which only adds new requirements, or which 
revised an existing requirement resulting in additional operational 
restriction. 

LESS RESTRICTIVE - A change which deletes any existing requirement, or 
which revises any existing requirement resulting in less operational 
restriction. 

Attachment 6, the line by line comparison of RTS and STS, is also presented 
in a tabular format. The first page contains an explanation of the syntax 
and abbreviations used; the second page contains a list of Palisades 
terminology used in place of the generic STS terminology. The table is 
arranged numerically by RTS item number. Each requirement in Sections 1 
through 3 of RTS or STS is listed individually. Requirements which appear 
in TS, but not in RTS or STS, do not appear in the Attachment 6 listing. 

Attachment 6 Provides the Following Information for Each RTS Requirement: 

Identifying number of RTS requirement, 
Identifying number of equivalent STS requirement, 
Identification of each requirement as LCO, Action, SR, etc., 
Short paraphrase of each requirement, 
A description of each proposed change from RTS to STS . 
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II. TECHNICAL SPECIFICATION CHANGES PROPOSED: 

The TS LCOs and action statements for the RPS Instrumentation settings 
(LSSS) appear in Section 2.3. Those for the ESF Instrumentation are in 
Section 3.16. The LCOs for the RPS, ESF Instrumentation, Accident 
Monitoring, Remote Shutdown, and a variety of miscellaneous instrumentation 
are in Section 3.17. The TS surveillance requirements appear in TS 
Section 4. All RTS requirements for the RPS Instrumentation, ESF 
Instrumentation, DG UV Start Instrumentation, Accident Monitoring 
Instrumentation, Remote Shutdown Instrumentation, and some miscellaneous 
instrumentation (Refueling CHR, Neutron Flux Monitoring, Spent Fuel Pool 
Monitoring) appear in proposed Section 3.3. Each proposed change from TS 
to RTS is discussed in the attachments to this part of the TSCR. 

Each proposed change to a requirement in TS is described in Attachment 3. 

Those proposed RTS requirements which have no counterpart in TS are 
described in Attachment 6. These new requirements are identified by the 
word "New" in the third column of Attachment 6. 

The Major Changes From TS to RTS Proposed in This Part of the TSCR are: 

1. Some of the requirements for the miscellaneous instrumentation of TS 
Section 3.17.6 have been relocated. Others have been retained in the 
Instrument chapter (RTS Section 3.3), or moved to other RTS sections. 
There are very few cases in which other instrumentation in TS 3.17 has 
been relocated. 

2. Current TS 3.17.3 requires that the CHP, CHR, and SGLP functions be 
operable when above cold shutdown. In the RTS, the requirements for 
MODE 4 operability have been eliminated, and these functions are only 
required in MODES 1, 2, and 3, as in the other ESF functions required 
by TS Section 3.17.2. In the case of SGLP, the bypass permissive 
below 550 psi makes this function unnecessary in the lower modes. In 
the case of CHP and CHR, the STS bases statement that accidents are 
slow to develop in the lower modes is valid here. The ability to 
manually actuate in MODE 4 is retained, but only by virtue of 
individual component actuation per LCO 3.6.3, "Containment Isolation 
Valves." 

3. The CHANNEL FUNCTIONAL TEST interval in the RPS and ESF Instrument 
chapters has been changed from 31 days to 92 days, in accordance with 
the justification provided in "NRC evaluation of CEOG Topical Report 
CEN-327, RPS/ESFAS Extended Test Interval Evaluation" dated November 6 
1989. By the time of RTS implementation, Palisades will have reviewed 
instrument drift information for each instrument channel involved over 
a 2 year period. Records of this review, including as-found and 
as-left values and other supporting data covering the period will be 
available for audit . 
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4. In each section of the proposed RTS, new requirements taken from STS 
have been proposed. Since there is no equivalent requirement in TS, 
these changes do not appear in Attachment 3. The new requirements do 
appear in Attachment 6 where they are identified by an entry of "New" 
in the third column. 

The changes identified as "New" are considered MORE RESTRICTIVE 
because they add requirements and operating restrictions which do not 
exist in the current Palisades TS. 

The Major Differences Between RTS and STS in This Part of the TSCR are: 

1. RTS LCO 3.3.l addresses RPS instrumentation in MODES 1, 2, 3, 4, and 
5, with more than one Control Rod capable of being withdrawn, and 
requires all RPS functions to be OPERABLE. In STS, LCO 3.3.1 
addresses MODE 1 and 2 operation, requiring all RPS functions. STS 
LCO 3.3.2 addresses the lower modes, requiring only Rate of change of 
power - High trip protection. The more restrictive RTS requirements 
are retained from existing TS, and RTS Section 3.3.1 roughly 
encompasses STS LCOs 3.3.l and 3.3.2. 

2. RTS LCO 3.3.2 (RPS Logic) is a~alogous to STS LCO 3.3.3 

3. RTS LCO 3.3.3 and 3.3.4 (ESF Instrumentation/Logic) are analogous to 
STS LCOs 3.3.4 and 3.3.5, respectively. 

4. RTS LCO 3.3.5 (DG UV Start) is analogous to RTS LCO 3.3.6 (DG LOVS). 

5. RTS LCO 3.3.6 (Refueling CHR) has no STS counterpart, though CPIS 
(STS LCO 3.3.7) was the closest, and used as the model. 

6. 

7. 

8. 

9. 

10. 

There is no Palisades equivalent of STS LCO 3 .'3. 8, CRIS. 

There is no Palisades equivalent of STS LCO 3.3.9, CVCS Isolation. 

There is no Palisades equivalent of STS LCO 3.3.10, SBFAS. 

RTS LCO 3.3.7, Accident Monitoring, is equivalent to STS LCO 3.3.11. 

RTS LCO 3.3.8 Alternate Shutdown is equivalent to STS LCO 3.3.12. 

11. RTS LCO 3.3.9 (Neutron Flux Monitoring) is equivalent to STS 
LCO 3.3.13. 

12. RTS LCO 3.3.10, Spent Fuel Pool Monitoring, has no STS equivalent . 

4 



III. NO SIGNIFICANT HAZARDS ANALYSIS: 

Each change proposed is classified in Attachment 3 as either 
ADMINISTRATIVE, RELOCATED, MORE RESTRICTIVE, or LESS RESTRICTIVE. 

Analysis of ADMINISTRATIVE. RELOCATED, and MORE RESTRICTIVE Changes: 

5 

ADMINISTRATIVE changes and RELOCATED changes move requirements, either 
within the TS or to documents controlled under 10 CFR 50.59, or clarifying 
existing TS requirements, without affecting their technical content. Since 
ADMINISTRATIVE and RELOCATED changes do not alter the technical content of 
any requirements, they cannot involve a significant increase in the 
probability or consequences of an accident previously evaluated, create the 
possibility of a new or different kind of accident from any previously 
evaluated, or involve a significant reduction in a margin of safety. 

MORE RESTRICTIVE changes only add new requirements, or revise existing 
requirements to result in additional operational restrictions. Since the 
TS, with all MORE RESTRICTIVE changes incorporated, will still contain all 
of the requirements which existed prior to the changes, MORE RESTRICTIVE 
changes cannot involve a significant increase in the probability or 
consequences of an accident previously evaluated, create the possibility of 
a new or different kind of accident from any previously evaluated, or 
involve a significant reduction in a margin of safety. 

Analysis of LESS RESTRICTIVE Changes: 

The LESS RESTRICTIVE Changes Proposed in This Part of the TSCR are: 

1. TS LCO 3.17.3 (Instrumentation Requirements for Isolation Functions) 
requires both automatic and manual initiation capability for the Steam 
Generator Low Pressure (SGLP), Containment High Pressure (CHP), and 
Containment High Radiation (CHR) isolation functions be Operable when 
in the equivalent of MODES 1, 2, 3, and 4 (above Cold Shutdown). 
Proposed RTS LCOs 3.3.3 (Automatic Initiation) and 3.3.4 (Manual 
Initiation) require these functions to be operable in MODES 1, 2, and 
3. SGLP closes the Main Steam Isolation Valves and Feedwater 
Regulating Valves to isolate the steam generators; CHP switches 
control room ventilation to the emergency mode, initiates Safety 
Injection, Containment Spray, and closure of containment isolation 
valves; CHR switches control room ventilation to the emergency mode 
and initiates closure of containment isolation valves. 

The change of applicability for the automatic initiation 
instrumentation is in agreement with the applicability in equivalent 
STS LCOs 3.3.4 and 3.3.5. In MODE 4, which was omitted from the 
applicability, PCS temperature is less than 300°F and saturation 
pressure is less than 67 psia. With these relatively low pressures 
and temperatures, the probability of an accident and the consequent 
energy release are both quite low. Automatic isolation of the 
containment is not necessary. 
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The change in applicability does not actually affect the operability 
requirements for manual initiation of SGLP or CHP. There is no single 
control (i.e., pushbutton or switch) which would manually initiate 
either SGLP or CHP. Manual initiation of these functions can only be 
achieved by individually actuating the manual control for each 
affected component. Manual control operability is considered part of 
the component operability, and is required, for isolation components, 
by LCO 3.6.3, "Containment Isolation Valves. 11 

The proposed change in applicability does reduce the requirement for 
manual initiation of CHR. Manual initiation of CHR can be 
accomplished by actuation of a single push button in each channel, 
which was·installed for the purposes of testing the circuitry. Since 
the low event probability and low system energy content allows time 
for isolating the containment, and the capability to manually actuate 
each containment isolation valve is required by LCO 3.6.3, the 
operability of the CHR initiation pushbuttons is not required in 
MODE 4. 

2. .Tables 4.17.1, 4.17.2, and 4.17.3, CHANNEL FUNCTIONAL TEST specified 
at 31 day intervals has been changed to 92 days in STS Sections 3.3.1, 
through 3.3.4, in accordance with 11 NRC evaluation of CEOG Topical 
Report CEN-327, RPS/ESFAS Extended Test Interval Evaluation," November 
6, 1989. 

Do these LESS RESTRICTIVE changes involve a significant increase in the 
probability or consequences of an accident previously evaluated? 

Change 1: 

Change 1 is LESS RESTRICTIVE in the sense that there is no required 
automatic CHP, CHR, or SGLP in MODE 4 in the RTS, whereas it is required in 
the TS. In the case of the SGLP function, it is permissible to manually 
bypass this function when below 550 psi, where it is not needed. This 
corresponds to a temperature above 300 °F, the distinction between MODE 3 
and 4. In the case of CHP and CHR, manual actuation is still possible, 
since containment isolation valve operability is required by LCO 3.6.3, 
"Containment Isolation Valves. 11 

Change 2: 

Change 2 is LWSS RESTRICTIVE only in its allowance of a longer Allowed 
Outage Time (AOT) for inoperable equipment,or a longer surveillance testing 
interval. The proposed times are those stipulated in the STS. Changing an 
AOT or a surveillance interval, alone, does not alter any plant design, 
operating conditions, operating practices, equipment settings, or equipment. 
capabilities. Since these items are unchanged, changing an AOT or a 
surveillance interval would not increase the probability of any accident 
previously evaluated . 
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During the evaluation of potential accidents, the safety analyses assume 
the occurrence of the most limiting single failure. Typically, this single 
failure is assumed to disable one of the two trains of the equipment 
installed to mitigate an accident. In accordance with this assumption, the 
Technical Specifications allow continued operation with required equipment 
inoperable for limited periods of time (AOTs) only if the assumed level of 
equipment remains operable. Extending an AOT does not change level of 
safety equipment required to be available, and does not allow that level to 
drop below the level assumed to be available in the safety analyses. 
Therefore, changing an AOT cannot increase the consequences of an accident 
previously evaluated. 

Excessively extending a surveillance interval could affect the probability 
that a piece of equipment will function properly upon demand. An overly 
restrictive surveillance interval could also affect the ability of the 
equipment to mitigate an accident by imposing unnecessary testing wear, 
equipment manipulations, and system transients on the plant, and thereby 
affect the consequences of an accident. The existing surveillance 
intervals were based on the operating experience available when they were 
added to the TS. Typically, this was done during the initial plant 
licensing, circa 1970. In each of these changes where it is proposed that 
a surveillance interval be extended, the time proposed is that stipulated 
in the STS. The surveillance intervals stipulated in the STS are based on 
a much larger accumulation of operating experience and have been judged by 
the NRC and by the industry to be appropriate for typical situations. 
There are no special features of the Palisades plant which would invalidate 
those judgements for these changes. Therefore, operation of the facility 
in accordance with the requirements proposed by change 2 does not involve a 
significant increase in the probability of an accident previously 
evaluated. 

Do these LESS RESTRICTIVE changes create the possibility of a new or 
different kind of accident from any previously evaluated? 

Change 1: 

Change 1 does not create the possibility of a new or different kind of 
accident from that previously evaluated because it only affects the 
conditions under which certain instrumentation, used to mitigate an 
accident, is required to be operable. Change 1 does not affect the design, 
operating conditions, or operating methods of any plant equipment whose 
failure could initiate an accident . 
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Change 2: 

Change 2 is LESS RESTRICTIVE only in its allowance of a longer Allowed 
Outage Time (AOT) for inoperable equipment or a longer surveillance testing 
interval. The proposed times are those stipulated in the STS. Changing an 
AOT or surveillance interval, alone, cannot alter any plant operating 
conditions, operating practices, equipment settings, or equipment 
capabilities. Therefore, changing an AOT or a surveillance interval cannot 
create the possibility of a new or different kind of accident from any 
previously evaluated. 

Do these LESS RESTRICTIVE changes involve a significant reduction in a 
margin of safety? 

Change 1: 

Change 1 does not involve a significant reduction in a margin of safety 
because the Anticipated Operation Occurrences, transients, or accidents 
which might require a SGLP, CHP, or CHR isolation function are unlikely to 
occur with the plant in MODE 4. In MODE 4 the steam pressure is less than 
67 psia, and the SGLP signal, set at 500 psig, would be blocked. The low 
PCS and main steam pressures make occurrence of an event requiring 
containment isolation very improbable. Therefore, the proposed change in 
SGLP, CHP, and CHR operability would not result in a significant reduction 
in the margin of safety. 

Change 2: 

Change 2 is LESS RESTRICTIVE only in its allowance of an extension to an 
Allowed Outage Time (AOT) for inoperable equipment or to a surveillance 
testing interval. Extending an AOT or a surveillance interval, alone, 
cannot alter any plant operating conditions, operating practices, equipment 
settings, or equipment capabilities. 

An excessive AOT extension could reduce the margin of safety by allowing 
operation for an excessive period with less capability to mitigate an 
accident, or with parameters outside those assumed in the safety analysis. 
An overly restrictive AOT could also reduce the margin of safety by 
imposing unnecessary transients on the plant for minor deviations from the 
requirements of the LCOs. Similarly, an excessive surveillance interval 
extension could reduce the margin of safety by reducing assurance that 
required equipment will function as designed, or that parameters are within 
the required limits. An overly restrictive surveillance interval could 
also reduce the margin of safety by imposing unnecessary testing wear, 
equipment manipulations, and system transients on the plant. 
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The existing AOTs and surveillance intervals were based on the operating 
experience available when they were added to the TS. Typically this was 
done during the initial plant licensing, circa 1970. In each of these 
changes where it is proposed that an AOT or surveillance interval be 
extended, the time proposed is that stipulated in the STS. The AOTs and 
surveillance intervals stipulated in the STS are based on a much larger 
accumulation of operating experience and have been judged by the NRC and by 
the industry to be appropriate for typical situations. There are no 
special features of the Palisades plant which would invalidate those 
judgements for these changes. Therefore, operation of the facility in 
accordance with the requirements proposed by Change 2 does not involve a 
significant reduction in a margin of safety. 

IV. CONCLUSION 

The Palisades Plant Review Committee has reviewed this part of the STS 
conversion Technical Specifications Change Request and has determined that 
proposing this change does not involve an unreviewed safety question. 
Further, the change involves no significant hazards consideration. This 
change has been reviewed by the Nuclear Performance Assessment Department . 
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3.3 INSTRUMENTATION 

3.3.l Reactor Protective System (RPS) Instrumentation 

RPS Instrumentation 
3. 3 .1 

LCO 3.3.1 Four RPS trip units and associated instrument and bypass 
removal channels for each Function in Table 3.3.1-1 shall be 
OPERABLE. 

APP LI CAB IL ITV: MODES 1 and 2, 
MODES 3, 4, and 5, when more than one Control Rod is capable 
of being withdrawn and PCS boron concentration is less than 
that required by the COLR for LCO 3.9.1. 

ACTIONS 
--------------------------------------NOTE-----------------------------------
Separate Condition entry is allowed for each RPS trip or bypass removal 
Function. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more Functions A.l 
with one RPS trip 

Place affected trip 
unit in trip. 

7 Days 

B. 

unit or associated 
instrument channel 
inoperable, except 
for Condition C (Hi 
Startup Rate or Loss 
of Load). 

One or more Functions 
with two RPS trip 
units or associated 
instrument channels 
inoperable except for 
Condition D (Hi 
Startup Rate or Loss 
of Load). 

PALISADES 

------------NOTE-----------
LCO 3.0.4 is not applicable. 

B.l Place one trip unit 
in trip. 

1 hour 

B.2 Restore one trip unit 7 days 
to OPERABLE status. 

3.3-1 

(continued) 

Amendment No: 
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ACTIONS (continued) 

CONDITION 

C. One Loss of Load or 
Hi Startup Rate trip 
unit or associated 
instrument channel 
inoperable. 

D. Two Loss of Load or 
two Hi Startup Rate 
trip units or 
associated instrument 
channels inoperable. 

REQUIRED ACT ION 

-----------NOTE------------
LCO 3.0.4 is not applicable. 

C.l Restore trip unit to 
OPERABLE status. 

------------NOTE------------
LCO 3.0.4 is not applicable. 

D.l Place one affected 
trip unit in trip. 

AND 

D.2 Restore one trip unit 
to OPERABLE status. 

E. One or more Functions E .1 
with one or two 

Remove the bypass 
function. 

automatic bypass 
removal channels OR 
inoperable. 

RPS Instrumentation 
3.3.1 

COMPLETION TIME 

Prior to entering 
MODE 2 fo 11 owing 
MODE 5 entry. 

1 hour 

Prior to entering 
MODE 2 following 
MODE 5 entry . 

1 hour 

E.2 Declare the affected 1 hour 
trip units 
inoperable, and enter 
the appropriate 
Condition. 

(continued) 

PALISADES 3.3-2 
Amendment No: 



• ACTIONS 

CONDITION 

F. Required Action and F .1 
associated Completion 
Time not met. AND 

F. 2 .1 

OR 

F.2.2 

G. Control room G .1 
temperature > 90°F . 

• PALISADES 

REQUIRED ACTION 

Be in MODE 3. 

Ensure that no more 
than one Control Rod 
is capable of being 
withdrawn. 

Ensure PCS boron 
concentration is at 
least that required 
by the COLR for 
LCO 3. 9 .1. 

Enter LCO 3.0.3 

3.3-3 

RPS Instrumentation 
3.3.1 

COMPLETION TIME 

6 hours 

6 hours 

6 hours 

Immediately 

Amendment No: 



• SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

SR 3.3.1.l Perform a CHANNEL CHECK of each RPS 
instrument channel except Loss of Load and 
Hi Containment Pressure. 

SR 3. 3 .1. 2 --------------------NOTES-----------------
Not required to be performed until 12 hours 
after THERMAL POWER is z 15% RTP. 
------------------------------------------

Perform calibration (heat balance only) and 
adjust the excore power range and AT power 
channels to agree with calorimetric 
calculation if the absolute difference is 
z 2%. 

SR 3. 3 .1. 3 Perform a CHANNEL FUNCTIONAL TEST of each 
RPS channel except Loss of Load and Hi 

• 
Startup Rate . 

SR 3. 3 .1. 4 Calibrate the Excore Power Range Channels 
with a test signal. 

SR 3. 3 .1. 5 Verify constants in each Thermal Margin 
Monitor. 

SR 3. 3 .1. 6 Perform a CHANNEL FUNCTIONAL TEST of each 
Hi Startup Rate and each Loss of Load 
Functional Unit. 

SR 3.3.1.7 Perform a CHANNEL CALIBRATION of each RPS 
instrument channel, including bypass 
removal functions. 

SR 3.3.1.8 Verify control room temperature is ~ 90°F. 

• PALISADES 3.3-4 

RPS Instrumentation 
3. 3 .1 

FREQUENCY 

12 hours 

24 hours 

92 days 

31 days 

92 days 

Once within 
7 days prior to 
each reactor 
startup. 

18 months 

12 hours 

Amendment No: 
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• 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

(a) 

(b) 

N/A 

RPS Instrumentation 
3.3.1 

Table 3.3.1-1 (page 1 of 2) 
Reactor Protective System Instrumentation 

SURVEILLANCE ALLO\IABLE 
FUNCTION REQUIREMENTS VALUE 

Variable High Power Trip SR 3.3.1.1 ~ 15% RTP above current 
SR 3.3.1.2 THERMAL POWER with a 
SR 3.3.1.3 minimum of ~ 30% RTP and a 
SR 3.3.1.4 maximum of ~ 106.5% RTP 
SR 3.3.1. 7 

Hi Startup Rate1~ SR3.3.1.1 N/A 
SR 3.3.1.6 
SR 3.3.1.7 

Low PCS Flow SR 3.3.1.1 2: 95% 
SR 3.3.1.3 
SR 3.3.1.7 

Low SG-A Level SR 3 .3. 1. 1 2: 25.9% 
SR 3.3.1.3 
SR 3.3.1. 7 

Low SG-B Level SR 3.3.1.1 2: 25.9% 
SR 3.3.1.3 
SR 3.3.1.7 

Low SG-A Pressure SR 3.3.1.1 2: 500 psia 
SR 3.3.1.3 
SR 3.3.1.7 

Low SG-B Pressure SR 3.3.1.1 2: 500 psia 
SR 3.3.1.3 
SR 3.3.1.7 

High Pressurizer Pressure SR 3 .3 .1 .1 $ 2255 psi a 
SR 3.3.1.3 . SR 3.3.1. 7 

Thermal Margin/Low Pressure (TM/LP) SR 3.3.1.1 Setpoint equation on 
- SR 3.3.1.3 fol lowing page 

SR 3.3.1.5 
SR 3.3.1. 7 

Loss of Load (auto stop oil pressure)~ SR 3.3.1.6 N/A 
SR3.3.1.7 

Containment High Pressure SR 3.3.1.3 $ 3.70 psig 
SR 3.3.1. 7 

Trip may be bypassed when THERMAL POWER is < 1 x 104% RTP or > 13% RTP. 
Bypass shall be automatically removed when THERMAL POWER is 2: 1 x 104% RTP and$ 13% RTP. 

Trip may be bypassed and is not required to be OPERABLE when THERMAL POWER is < 17% RTP. 
Bypass shall be automatically removed when THERMAL POWER is 2: 17% RTP. 

No specific allowable valve required . 

PALISADES 3.3-5 
Amendment No: 
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RPS Instrumentation 
3.3.l 

Table 3.3.1-1 (page 2 of 2) 
Reactor Protective System Instrumentation 

The pressure setpoint for the Thermal Margin/Low Pressure Trip, Ptrip, is the 
higher of two values, Pmin and Pvar, both in psia: 

Pmin = 1750 
Pvar = 2012(QA)(QR,) + 17.0(T.) - 9493 

where: 

QA= -0.720(ASI) + 1.028; when -0.628 ~ ASI < -0.100 

QA= -0.333(ASI) + 1.067; when -0.100 ~ ASI < +0.200 

QA= +0.375(ASI) + 0.925; when +0.200 ~ ASI < +0.565 

ASI Measured ASI when Q ~ 0.0625 
ASI 0.0 when Q < 0.0625 

QR1 = 0.412(Q) + 0.588; when Q ~ 1.0 
QR1 = Q when Q > 1. O 

Q = (THERMAL POWER)/(RATED THERMAL POWER) 
Tc= Maximum primary coolant inlet temperature, °F. 

ASI, Tc, and Q are the existing values as measured by the associated 
instrument channel . 

PALISADES 3.3-6 
Amendment No: 
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3.3 INSTRUMENTATION 

RPS Logic and Trip Initiation 
3.3.2 

3.3.2 Reactor Protective System (RPS) Logic and Trip Initiation 

LCO 3.3.2 Six channels of RPS Matrix Logic, four channels of RPS 
Initiation Logic, and two channels of Manual Trip shall be 
OPERABLE. 

APPLICABILITY: MODES 1 and 2, 
MODES 3, 4, and 5, when more than one CONTROL ROD is capable 
of being withdrawn and PCS boron concentration is less than 
that required by LCO 3.9.1. 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. ---------NOTE------- A. l Restore channel to 48 hours 
This action also OPERABLE status. 
applies when three 
Matrix Logic channels 
are inoperable due to 
a common power source 
failure de-energizing 
three matrix power 
supplies. 
--------------------

One Matrix Logic 
channel inoperable. 

B. One channel of B.l De-energize affected 1 hour 
Initiation Logic clutch power 
inoperable. supplies. 

c. One channel of Manual C.l Restore channel to Prior to entering 
Trip inoperable. OPERABLE status. MODE 2 following 

MODE 3 entry. 

(continued) 

PALISADES 3.3-7 
Amendment No: 



RPS Logic and Trip Initiation 
3.3.2 

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

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

D.2.1 Ensure that no more 6 hours 

OR 

than one Control Rod 
is capable of being 
withdrawn. 

D.2.2 Ensure PCR boron 
concentration is at 
least that required 
by the COLR for 
LCO 3.9.1 

SURVEILLANCE REQUIREMENTS 

SR 3.3.2.1 

SR 3.3.2.2 · 

PALISADES 

SURVEILLANCE 

Perform a CHANNEL FUNCTIONAL TEST on each 
RPS Logic channel. 

Perform a CHANNEL FUNCTIONAL TEST on each 
RPS Manual Trip channel. 

3.3-8 

6 hours 

FREQUENCY 

92 days 

Once within 
7 days prior to 
each reactor 
startup. 

Amendment No: 
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3.3 INSTRUMENTATION 

3.3.3 Engineered Safety Features (ESF) Instrumentation 

ESF Instrumentation 
3.3.3 

LCO 3.3.3 Four ESF bistables and associated instrument and bypass 
removal channels for each Function in Table 3.3.3-1 shall be 
OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3 

ACTIONS: 
--------------------------------------NOTE-----------------------------------
Separate Condition entry is allowed for each ESF bistable trip or bypass 
removal Function. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One SIRWT Level switch -----------NOTE------------
inoperable. LCO 3.0.4 is not applicable. 

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

A. l Bypass the SIRWT 8 hours 
Level Switch. 

AND 

A.2 Restore channel to 7 days 
OPERABLE status. 

B. One or more functions B.l Place affected 7 days 
with one ESF bistable bistable 
or associated in trip. 
instrument channel 
inoperable, except 
SIRWT level. 

(continued) 

PALISADES 3.3-9 
Amendment No: 



• CONDITION REQUIRED ACTION 

ESF Instrumentation 
3.3.3 

COMPLETION TIME 

C. One or more Functions ------------NOTE-----------
with two ESF bistables LCO 3.0.4 is not applicable. 
or associated 
instrument channels 
inoperable, except 
SIRWT level. 

D. One or more Functions 
with one or two 
automatic bypass 
removal channels 
inoperable. 

E. Required Action and 
associated Completion 
Time not met. 

PALISADES 

C.l Place one bistable 
in trip. 

8 hours 

C. 2 Restore one bistable 7 days 
to OPERABLE status. 

D .1 

OR 

D.2 

E.l 

AND 

E. 2 

Remove the bypass. 8 hours 

Declare the affected 8 hours 
Logic Channel 
inoperable and enter 
the appropriate 
Condition. 

Be in MODE 3. 6 hours 

Be in MODE 4. 30 hours 

·------

3.3-10 
Amendment No: 
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ESF Instrumentation 
3.3.3 

SURVEILLANCE REQUIREMENTS 

SR 3.3.3.l 

SR 3.3.3.2 

SR 3.3.3.3 

PALISADES 

SURVEILLANCE FREQUENCY 

Perform a CHANNEL CHECK of each ESF 12 hours 
instrument channel except RAS SIRWT Level 
Switches and CHP Containment Pressure 
Switches. 

Perform a CHANNEL FUNCTIONAL TEST of each 92 days 
ESF instrument channel except SIRWT Level 
Switches. 

Perform a CHANNEL CALIBRATION of each ESF 18 months 
instrument channel, including bypass 
removal functions . 

3.3-11 
Amendment No: 
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1. 

2. 

3. 

4. 

5. 

6. 

Table 3.3.3-1 

ESF Instrumentation 
3.3.3 

Engineered Safety Features Instrumentation 

SURVEILLANCE ALLO\IABLE 
FUNCTION REQUIREMENTS VALUE 

Safety Injection Signal (SIS) 

a. Pressurizer Pressure - Low1'
1 SR 3.3.3.1 ~ 1593 psi a 

SR 3.3.3.2 
SR 3.3.3.3 

Containment High Pressure Signal(CHP) 

a. Containment Pressure - Hi, left train SR 3.3.3.2 '.: 3. 7 and ~ 4.4 psig 
SR 3.3.3.3 

b. Containment Pressure - Hi, right train SR 3.3.3.2 '.: 3.7 and ~ 4.4 psig 
SR 3.3.3.3 

Containment High Radiation (CHR) 

a. Containment Area Radiation - Hi SR 3.3.3. 1 ~ 20 R/hr 
SR 3.3.3.2 
SR 3.3.3.3 

Steam Generator Low Pressure (SGLP) 

a. "A" Steam Generator Pressure - Low lbJ SR 3.3.3.1 ~ 500 psi a 
SR 3.3.3.2 
SR 3.3.3.3 

b. 11 8 11 Steam Generator Pressure - Low lbl SR 3.3.3.1 ~ 500 psi a 
SR 3.3.3.2 
SR 3.3.3.3 

Aux Feedwater Actuation Signal (AFAS) 

a. "A" Steam Generator Level - Low SR 3.3.3.1 ~ 25.9 % 
SR 3.3.3.2 
SR 3.3.3.3 

b. 11 8 11 Steam Generator Level - Low SR 3.3.3.1 ~ 25.9 % 
SR 3.3.3.2 
SR 3.3.3.3 

Recirculation Actuation Signal (RAS) 

a. SIRWT Level Switches - Low SR 3.3.3.3 ~ 21 and ~ 27 inches above 
SIRWT floor 

(a) Pressurizer Pressure - Low may be manually bypassed when pressurizer pressure is~ 1700 psia. 
The bypass shall be automatically removed whenever pressurizer pressure is> 1700 psia. 

(b) Steam Generator Pressure - Low may be manually bypassed when steam generator pressure is < 550 psia. 
The bypass shall be automatically removed whenever steam generator pressure is~ 550 psia . 

PALISADES 3.3-12 
Amendment No: 
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3.3 INSTRUMENTATION 

ESF Logic and Manual Initiation 
3.3.4 

3.3.4 Engineered Safety Features (ESF) Logic and Manual Initiation 

LCO 3.3.4 Two ESF Manual Initiation and two ESF Actuation Logic 
channels shall be OPERABLE for each ESF Function specified 
in Table 3.3.4-1. 

APPLICABILITY: MODES 1, 2, and 3. 

ACTIONS 
--------------------------------------NOTE-----------------------------------
Separate Condition entry is allowed for each Function. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more Functions A. l Restore channel to 48 hours 
with one Manual OPERABLE status. 
Initiation or 
Actuation Logic 
channel inoperable. 

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

B.2 Be in MODE 4. 30 hours 

PALISADES 3.3-13 
Amendment No: 



ESF Logic and Manual Initiation 
3.3.4 

SURVEILLANCE REQUIREMENTS 

SR 3.3.4.1 

SR 3.3.4.2 

SR 3.3.4.3 

SR 3.3.4.4 

PALISADES 

SURVEILLANCE FREQUENCY 

Perform a CHANNEL FUNCTIONAL TEST on the 92 days 
AFAS Logic channels. 

Perform a CHANNEL FUNCTIONAL TEST on the 92 days 
SIS Logic normal and emergency power 
functions using simulated signal. 

Perform a CHANNEL FUNCTIONAL TEST on each 18 months 
ESF Manual Initiation channel. 

Perform a CHANNEL FUNCTIONAL TEST on each 18 months 
ESF logic channel to verify all automatic 
actuation and automatic resetting of Low 
Pressure Bypasses. 

3.3-14 
Amendment No: 
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• 

Table 3.3.4-1 

ESF Logic and Manual Initiation 
3.3.4 

Engineered Safety Features Logic and Manual Channel 

SURVEILLANCE 
FUNCTION REQUIREMENTS 

1. Safety Injection Signal (SIS) 

a. Manual Initiation SR 3.3.4.3 

SR 3.3.4.2 
b. SIS Logic Trains SR 3.3.4.4 

(Initiation, Actuation, and 
Low Pressure Bypass auto reset) 

c. CHP Signal SIS Initiation SR 3.3.4.4 
(SP Relay Output) 

2. Containment High Pressure Signal (CHP) 

a. Manual I nit i ati on1
'
1 SR 3.3.4.3 

b. CHP Logic Trains 
SR 3.3.4.4 

3. Containment Hi Radiation (CHR) 

a. Manual Initiation SR 3.3.4.3 

b. CHR Logic Trains SR 3.3.4.4 

4. Steam Generator Low Pressure (SGLP) 

a. Manual Ini ti ati on1~ SR 3.3.4.3 

b. SGLP Logic Trains SR 3.3.4.4 

5. Aux Feedwater Actuation Signal (AFAS) 

a. Manual Ini ti ati on1
'
1 SR 3.3.4.3 

b. AFAS Logic Trains SR 3.3.4.1 

6. Recirculation Actuation Signal (RAS) 

a. Manual Ini ti ati on1
'
1 SR 3.3.4.3 

b. RAS Logic Trains SR 3.3.4.4 

(a) Manual Initiation may be achieved by individual component controls . 

PALISADES 3.3-15 
Amendment No: 



DG - UV Start 
3.3.5 

• 3.3 INSTRUMENTATION 

• 

• 

3.3.5 Diesel Generator (DG) - Undervoltage Start (UV START) 

LCO 3.3.5 Three Loss of Voltage and Three Degraded Voltage sensors and 
associated auto start logic channels shall be OPERABLE for 
each DG. 

APPLICABILITY: When associated DG is required to be OPERABLE. 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more Functions A.l 
with one or more 

Declare the affected Immediately 
DG Inoperable and 

sensors or logic enter the appropriate 
channels per DG Condition. 
inoperable . 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.3.5.l Perform CHANNEL CALIBRATION with setpoint 18 months 
Allowable Values as follows: 

PALISADES 

a. Loss of Voltage Function c 1860 V 
dropout; and time delays of: 

~ 8.15 seconds at 1400 Volts; and 

~ 4.2 seconds at 930 Volts. 

b. Degraded Voltage Function c 2184 
Volts and time delay of: 

~ o.8 seconds . 

3.3-16 
Amendment No: 



3.3 INSTRUMENTATION 

Refueling CHR Init 
3.3.6 

3.3.6 Refueling Containment High Radiation (CHR) Initiation 

LCO 3.3.6 Two Refueling CHR channels shall be OPERABLE. 

APPLICABILITY: During CORE ALTERATIONS, 
During movement of irradiated fuel assemblies within 
containment. 

ACTIONS 

CONDITION 

A. One or Two Refueling A.I 
CHR channels 
inoperable. 

A.2 

PALISADES 

REQUIRED ACTION 

Suspend CORE 
ALTERATIONS. 

Suspend movement of 
irradiated fuel 
assemblies within 
containment. 

3.3-17 

COMPLETION TIME 

Immediately 

Immediately 

Amendment No: 
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------ - ----

Refueling CHR Init 
3.3.6 

SURVEILLANCE REQUIREMENTS 

SR 3.3.6.l 

SR 3.3.6.2 

SR 3.3.6.3 

SR 3.3.6.4 

PALISADES 

SURVEILLANCE FREQUENCY 

Perform a CHANNEL CHECK on each refueling 24 hours 
CHR channel. 

Perform a CHANNEL FUNCTIONAL TEST on each 31 days 
refueling CHR channel. 

Verify Containment refueling Radiation 
Monitor Channel - high radiation setpoint 
is s 15 mRem/hr above background. 

Perform a CHANNEL CALIBRATION on each 18 months 
containment refueling radiation monitor 
channel. 

Perform a CHANNEL FUNCTIONAL TEST on each 18 months 
manual CHR action channel. 

3.3-18 
Amendment No: 



3.3 INSTRUMENTATION 

3.3.7 Accident Monitoring Instrumentation 

Accident Monitoring 
3.3.7 

LCD 3.3.7 The accident monitoring instrumentation for each Function in 
Table 3.3.7-1 shall be OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3. 

ACTIONS 
--------------------------------------NOTES----------------------------------
1. LCO 3.0.4 is not applicable. 

2. Separate Condition entry is allowed for each Function. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more Functions A.1 Restore required 7 days 
with one required channel to OPERABLE 
channel inoperable. status. 

B. One or more Functions B.1 Restore one channel 48 hours 
with two required to OPERABLE status. 
channels inoperable. 

C. Required Action and C.l Be in MODE 3. 6 hours 
associated Completion 
Time of Condition A AND 
not met for Functions 
1 through 15. C.2 Be in MODE 4. 30 hours 

OR 

Required Action and 
associated Completion 
Time of Condition B 
not met for Functions 
1 through 19. 

(continued) 

PALISADES 3.3-19 
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• 

• 

ACTIONS (continued) 

CONDITION 

D. Required Action and D.1 
associated Completion 
Time of Condition A 
not met for Functions 
16 through 21. 

Required Action and 
associated Completion 
Time of Condition B 
not met for Functions 
20 or 21. 

SURVEILLANCE REQUIREMENTS 

AND 

D.2 

SURVEILLANCE 

REQUIRED ACTION 

Initiate action in 
accordance with 
Specification 5.6.7 
(Report to NRC). 

Restore channel to 
OPERABLE status. 

SR 3.3.7.1 Perform CHANNEL CHECK for each required 
instrumentation channel. 

SR 3.3.7.2 

PALISADES 

------------------NOTE------------------
Cal ibrate Core Exit Thermocouple 
circuitry by substituting a known voltage 
for thermocouple voltage. 

Perform CHANNEL CALIBRATION on each 
required instrumentation channel . 

3.3-20 

Accident Monitoring 
3.3.7 

COMPLETION TIME 

Immediately 

Prior to entering 
MODE 2 following 
the next MODE 6 
entry. 

FREQUENCY 

31 days 

18 months 

Amendment No: 
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• 

• 

Table 3.3.7-1 
Accident Monitoring Instrumentation 

FUNCTION 

1 . PCS Wide Range Hot Leg Temperature 

2. PCS Wide Range Cold Leg Temperature 

3. Wide Range Flux 

4. Containment Floor Water Level 

5. Subcooled Margin Monitor 

6. Wide Range Pressurizer Level 

7. Containment H2 Concentration 

8. Condensate Storage Tank Level 

9. Wide Range Pressurizer Pressure 

10. Wide Range Containment Pressure 

11 . Wide Range 11A11 SG Level 

12. Wide Range 11311 SG Level 

13. Narrow Range 11A11 SG Pressure 

14. Narrow Range 11g11 SG Pressure 

15. Position Indication for each Containment Isolation Valve 

16. Core Exit Thermocouples - Quadrant 1 

17. Core Exit Thermocouples - Quadrant 2 

18. Core Exit Thermocouples - Quadrant 3 

19. Core Exit Thermocouples - Quadrant 4 

20. Reactor Vessel Level Monitoring Sys. 

21. High Range Containment Radiation 

Accident Monitoring 
3.3.7 

REQUIRED 
CHANNELS 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

1/val ve1
" 

4 

4 

4 

4 

2 

2 

(a) Not required for isolation valves whose associated penetration is isolated by at least one closed and 
de-activated automatic valve, closed manual valve, blind flange, or check valve, with flow through the 
valve secured . 

PALISADES 3.3-21 
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3.3 INSTRUMENTATION 

3.3.8 Alternate Shutdown System 

Alternate Shutdown System 
3.3.8 

LCO 3.3.8 The Alternate Shutdown System Functions in Table 3.3.8-1 
shall be OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3. 

ACTIONS 
--------------------------------------NOTES----------------------------------
1. LCOs 3.0.3 and 3.0.4 are not applicable. 

2. Separate Condition entry is allowed for each Function. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A. l Provide equivalent 7 days 
Channels inoperable. shutdown capability. 

AND 

A.2 Restore Channel to 60 days 
OPERABLE status. 

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

B.2 Be in MODE 4. 30 hours 

PALISADES 3.3-22 
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• 

Alternate Shutdown System 
3.3.8 

SURVEILLANCE REQUIREMENTS 

SR 3.3.8.l 

SR 3.3.8.2 

SR 3.3.8.3 

SR 3.3.8.4 

SR 3.3.8.5 

PALISADES 

SURVEILLANCE 

Perform CHANNEL CHECK for each required 
instrumentation Function 2 through 12 in 
Table 3.3.8-1. 

Perform a CHANNEL CHECK of Function 1 in 
Table 3.3.8-1 (Neutron Flux). 

Perform a CHANNEL CHECK of Functions 13 and 
14 in Table 3.3.8-1. (P-88 flow to SGs) 

Perform a CHANNEL FUNCTIONAL TEST on 
Functions 13 through 18 in Table 3.3.8-1. 

Perform CHANNEL CALIBRATION for each 
required instrumentation channel of 
Functions 1 through 15 in Table 3.3.8-1 . 

3.3-23 

FREQUENCY 

92 days 

Once within 7 
days prior to 
each Reactor 
Startup 

18 months 

18 months 

18 months 

Amendment No: 
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Table 3.3.8-1 

Alternate Shutdown System 
3.3.8 

Alternate Shutdown System Instrumentation and Controls 

FUNCTION/INSTRUMENT SURVEILLANCE REQUIRED 
OR CONTROL PARAMETER REQUIREMENTS CHANNELS 

1. Neutron Flux SR 3.3.8.2 1 
SR 3.3.8.5 

2. Pressurizer Pressure SR 3.3.8.1 1 
SR 3.3.8.5 

3. Pressurizer Level SR 3.3.8.1 1 
SR 3.3.8.5 

4. PCS #1 Hot Leg Temperature SR 3.3.8.l .1 
SR 3.3.8.5 

5. PCS #2 Hot Leg Temperature SR 3.3.8.1 1 
SR 3.3.8.5 

6. PCS #1 Cold Leg Temperature SR 3.3.8.1 1 
SR 3.3.8.5 

7. PCS #2 Cold Leg Temperature SR 3.3.8.1 1 
SR 3.3.8.5 

8. "A" SG Pressure SR 3.3.8.1 1 
SR 3.3.8.5 

9. "8" SG Pressure SR 3.3.8.l 1 
SR 3.3.8.5 

10. "A" SG Level SR 3.3.8.1 1 
SR 3.3.8.5 

11. "8" SG Level SR 3.3.8.1 1 
SR 3.3.8.5 

12. S IRW Tank Level SR 3.3.8.1 1 
SR 3.3.8.5 

13. AFW Pump P-88 Flow to "A" SG SR 3.3.8.3 1 
SR 3.3.8.4 
SR 3.3.8.5 

14. AFW Pump P-88 Flow to "8" SG SR 3.3.8.3 1 
SR 3.3.8.4 
SR 3.3.8.5 

15. AFW Pump P-88 Suction Pressure Alarm SR 3.3.8.4 1 
SR 3.3.8.5 

16. AFW Pump P-8B Steam Valve Control SR 3.3.8.4 1 

17. AFW Flow Control "A" SG SR 3.3.8.4 1 

18. AFW Flow Control "B" SG SR 3.3.8.4 1 

PALISADES 3.3-24 
Amendment No: 
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Neutron Flux Monitoring Channels 
3.3.9 

• 3.3 INSTRUMENTATION 

• 

• 

3.3.9 Neutron Flux Monitoring Channels 

LCO 3.3.9 Two channels of Neutron Flux monitoring instrumentation shall 
be OPERABLE. 

APPLICABILITY: MODES 3, 4, and 5 with no more than one Control Rod capable of 
withdrawal. 

ACTIONS 

CONDITION 

A. One or more channels 
inoperable. 

SURVEILLANCE REQUIREMENTS 

A. l 

AND 

A.2 

SURVEILLANCE 

REQUIRED ACTION 

Suspend all 
operations involving 
positive reactivity 
additions. 

Perform SOM 
verification in 
accordance with 
SR 3 .1.1. 1, if 
Tavg > 525°F, or 
SR 3 .1. 2 .1, if 
Tavg :<;; 525° F. 

SR 3.3.9.l Perform CHANNEL CHECK on each required 
neutron flux channel. 

SR 3.3.9.2 

PALISADES 

Perform CHANNEL CALIBRATION on each 
required neutron flux channel . 

3.3-25 

COMPLETION TIME 

Immediately 

4 hours 

Once per 
12 hours 
thereafter 

FREQUENCY 

12 hours 

18 months 

Amendment No: 
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3.3 INSTRUMENTATION 

3.3.10 Spent Fuel Pool Radiation Monitor 

SFP Radiation Monitor 
3.3.10 

LCO 3.3.10 Two Spent Fuel Pool (SFP) Radiation Monitors shall be OPERABLE. 

APPLICABILITY: Whenever fuel is in the SFP area. 

--------------------------------------NOTE-----------------------------------
LCOs 3.0.3 and 3.0.4 are not Applicable 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or Two Spent Fuel A. I 
Pool Radiation 

Suspend fuel movement Immediately 
in the SFP area. 

Monitors inoperable. 

A.2.1 Restore Monitors to 
Operable Status. 

A.2.2 Provide equivalent 
monitoring 
capability. 

72 hours 

72 hours· 

SURVEILLANCE REQUIREMENTS 

SR 3.3.10.l 

SR 3.3.10.2 

SR 3.3.10.3 

PALISADES 

SURVEILLANCE FREQUENCY 

Perform a CHANNEL CHECK on each SFP 24 hours 
Radiation Monitoring channel. 

Perform a CHANNEL FUNCTIONAL TEST on each 31 days 
SFP Radiation Monitoring channel. 

Perform a CHANNEL CALIBRATION on each SFP 18 months 
Radiation Monitoring channel . 

3.3-26 
Amendment No: 
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ATTACHMENT 2 

CONSUMERS POWER COMPANY 
PALI SADES PLANT 

DOCKET 50-255 

STS CONVERSION TECHNICAL SPECIFICATION CHANGE REQUEST 

3.3 INSTRUMENTATION PART 

Bases for the Revised Technical Specifications 



• 

RPS Instrumentation 
B 3.3.l 

B 3.3 INSTRUMENTATION 

B 3.3.l Reactor Protective System (RPS) Instrumentation 

BASES 

BACKGROUND 

PALISADES 

The RPS initiates a reactor trip to protect against violating the 
core specified acceptable fuel design limits and breaching the 
reactor coolant pressure boundary during Anticipated Operational 
Occurrences (AOOs). By tripping the reactor, the RPS also assists 
the Engineered Safety Features systems in mitigating accidents. 

The protection and monitoring systems have been designed to ensure 
safe operation of the reactor. This is achieved by specifying 
Limiting Safety System Settings (LSSS) in terms of parameters 
directly monitored by the RPS, as well as LCOs on other reactor 
system parameters and equipment performance. 

The LSSS, defined in this Specification as the Allowable Value; in 
conjunction with the LCOs, establish the threshold for protective 
system action to prevent exceeding acceptable limits during Design 
Basis Accidents (DBAs). 

During AOOs, which are those events expected to occur one or more 
times during the plant life, the acceptable limits are: 

• The Departure from Nucleate Boiling Ratio (DNBR) shall be 
maintained above the Safety Limit (SL) value to prevent 
departure from nucleate boiling; 

• Fuel centerline melting shall not occur; and 

• The Primary Coolant System (PCS) pressure SL of 2750 psia 
shall not be exceeded. 

-Maintaining the parameters within the above values ensures that the 
offsite dose will be within the 10 CFR 50 (Ref. 1) and 10 CFR 100 
(Ref. 2) criteria during AOOs. 

Accidents are events that are analyzed even though they are not 
expected to occur during the plant life. The acceptable limit 
during accidents is that the offsite dose shall be maintained 
within an acceptable fraction of 10 CFR 100 (Ref. 2) limits. 
Different accident categories allow a different fraction of these 
limits based on probability of occurrence. Meeting the acceptable 
dose limit for an accident category is considered having acceptable 
consequences for that event . 

B 3.3-1 
Amendment No: 
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BASES 

RPS Instrumentation 
B 3.3.l 

BACKGROUND The RPS is segmented into three interconnected modules. These 
(continued) modules are: 

PALISADES 

• Measurement channels; 

• Bistable trip units; and 

• RPS Logic 

This LCO addresses measurement channels and bistable trip units.· 
It also addresses the automatic bypass removal feature for those 
trips with operating bypasses. The RPS Logic is addressed in 
LCO 3. 3. 2, "Reactor Protective System (RPS) Logic and Trip 
Initiation." 

The role of each of these modules in the RPS, including those 
associated with the logic, is discussed below. 

Measurement Channels 

Measurement channels, consisting of field transmitters or process 
sensors and associated instrumentation, provide a measurable 
electronic signal based upon the physical characteristics of the 
parameter being measured. 

The excore nuclear instrumentation (wide range and power range) and 
the thermal margin monitor are considered components in the 
measurement channels. 

The wide range Nuclear Instruments (Nis) provide a Hi Startup Rate 
Trip. There are only two wide range NI channels. The wide range 
channel signal processing electronics is physically mounted in RPS 
cabinet channels C (NI-003) and D (NI-004). Separate bistables 
mounted within the Channel C wide range channel drawer supply High 
Startup Rate trip signals to RPS channels A and C. Separate 
bistables mounted within the Channel D wide range channel drawer 
provide High Startup Rate trip signals to RPS channels B and D. 

Two RPS trips use a power level designated as Q pow~r as an input. 
Q power is the higher of NI power from the power range NI drawer 
and primary calorimetric power (~T power) based on PCS hot leg and 
cold leg temperatures. Trips using Q power as an input include the 
Variable High Power Trip (VHPT) and the Thermal Margin/Low Pressure 
(TM/LP) trips, both of which employ the thermal margin monitor for 
trip generation. 

The thermal margin monitor provides the complex signal processing 
necessary to calculate the TM/LP trip setpoint, VHPT trip setpoint 
and trip comparison, and Q power calculation . 

B 3.3-2 
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BASES 

BACKGROUND 
(continued) 

PALISADES 

RPS Instrumentation 
B 3.3.1 

The excore power range Nis (NI 005 through NI 008) and the thermal . 
margin monitors are mounted in the RPS cabinet, with one channel of 
each in each of the four RPS bays. 

With the exception of the wide range Nis, which employ two 
channels, and Loss of Load, which employs a single pressure sensor, 
four identical measurement channels with electrical and physical 
separation are provided for each parameter used in the direct 
generation of trip·signals. These are designated channels A 
through D. Measurement channels provide input to one or more RPS 
bi stables within the same RPS channel. In addition, some 
measurement channels are used as inputs to Engineered Safety 
Features System (ESF) bistables, and most provide indication in the 
control room. 

When a channel monitoring a parameter exceeds a predetermined 
setpoint, indicating an unsafe condition, the bistable monitoring 
the parameter in that channel will trip. Tripping two or more 
channels of bistables monitoring the same parameter de-energizes 
Matrix Logic, which in turn de-energizes the Initiation Logic. 
This causes all four DC clutch power supplies to de-energize, 
interrupting power to the control rod drive mechanism DC clutches, 
allowing the full length control rods.to insert into the core . 

Three of the four m~asurement and bistable channels are necessary 
to meet the redundancy and testability of GDC 21 in 10 CFR 50, 
Appendix A (Ref. 1). The fourth channel provides additional 
flexibility by allowing one channel to be removed from service 
(trip channel bypass) for maintenance or testing while still 
maintaining a minimum 2-out-of-3 logic. Thus, even with a channel 
inoperable, no single additional failure in the RPS can either 
cause an inadvertent trip or prevent a required trip from 
occurring. 

Since no single failure will either cause or prevent a protective 
system actuation, this arrangement meets the requirements of 
IEEE 279-1971 (Ref. 3). 

In the case of wide range power and loss of load, where fewer than 
four sensor channels are employed, the reactor trips provided are 
not required by the plant Safety Analysis. As such, they need not 
meet the above criteria. In these cases, however, the sensor 
channels provide trip input signals to all -four RPS channels. 

B 3.3-3 
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BACKGROUND 
(continued) 

PALISADES 

RPS Instrumentation 
B 3.3.1 

Most of the RPS trips are generated by comparing a single 
measurement to a fixed bistable setpoint. Certain Functions, 
however, make use of more than one measurement to provide a trip. 
The following trips use multiple measurement channel i~puts: 

• Variable High Power Trip (VHPT) 

The VHPT uses Q power as its only input. Q power is the 
higher of NI power and AT power. It has a trip setpoint that 
tracks power levels downward so that it is always within a 
fixed increment above current power, subject to a minimum 
value. 

On power increases, the trip setpoint remains fixed unless 
manually reset, at which point it increases to the new 
setpoint, a fixed increment above Q power at the time of 
reset, subject to a maximum value. Thus, during power 
escalation, the trip setpoint must be repeatedly reset to 
avoid a reactor trip. 

• Thermal Margin/Low Pressure (TM/LP) 

Q power is only one of several inputs to the TM/LP trip. 
Other inputs include internal ASI and cold leg temperature 
based on the higher of two cold leg resistance temperature 
detectors. The TM/LP trip setpoint is a complex function of 
these inputs and represents a minimum acceptable PCS pressure 
to be compared to actual PCS pressure in the TM/LP trip unit. 

Bistable Trip Units 

Bistable trip units, mounted in the RPS cabinet, receive an analog 
input from the measurement channels, compare the analog input to 
trip setpoints, and provide contact output to the Matrix Logic. 
They also provide local trip indication and remote annunciation. 

There are four channels of bistable trip units, designated 
A through D, for each RPS Function, one for each measurement 
channel. Bistable output relays de-energize when a trip occurs. 

The contacts from these bistable relays are arranged into six 
coincidence matrices, comprising the Matrix Logic. If bistables 
monitoring the same parameter in at least two channels trip, the 
Matrix Logic will generate a reactor trip (2-out-of-4 logic). 

B 3.3-4 
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BASES 

BACKGROUND 
(continued) 

PALISADES 

RPS Instrumentation 
B 3.3.1 

Four of the RPS trip Function measurement channels provide contact 
outputs to the RPS, so the comparison of an analog input to a trip 
setpoint is not necessary. In these cases, the bistable trip unit 
is replaced with an auxiliary trip unit. The auxiliary trip units 
provide contact multiplication so the single input contact opening 
can provide multiple contact outputs to the coincidence logic as 
well as trip indication and annunciation. 

Trips employing auxiliary trip units include the Variable High 
Power Trip, which receives contact inputs from the thermal margin 
monitors; the High Startup Rate trip which employs contact inputs 
from bistables mounted in the two wide range drawers; the Loss of 
Load trip which receives contact inputs from one of two auxiliary 
relays which are operated by a single relay sensing turbine EHC 
auto stop oil pressure; and the Containment High Pressure (CHP) 
trip, which employs CHP pressure switch contacts. 

All RPS trips, with the exception of the Loss of Load and CHP trip, 
generate a pretrip alarm as the trip setpoint is approached. 

The trip setpoints used in the bistable trip units are based on the 
analytical limits stated in Reference 4. The selection of these 
trip setpoints is such that adequate protection is provided when 
all sensor and processing time delays are taken into account. To 
allow for calibration tolerances, instrumentation uncertainties, 
and instrument drift, Allowable Values specified in Table 3.3.1-1, 
in the accompanying LCO, are conservatively adjusted with respect 
to the analytical limits. A detailed description of the 
methodology used to calculate the trip setpoints, including their 
explicit uncertainties, is provided in the CPCo EGAD "Setpoint 
Methodology" (Ref. 6). The nominal trip setpoint entered into the 
bistable is normally still more conservative than that specified by 
the Allowable Value, to account for changes in random measurement 
errors detectable by a CHANNEL FUNCTIONAL TEST. One example of 
such a change in measurement error is drift during the interval 
between surveillances. A channel is inoperable if its actual 
setpoint is not within its required Allowable Value. 

Setpoints in accordance with the Allowable Value will ensure that 
SLs of Chapter 2.0 are not violated during AOOs and the 
consequences of DBAs will be acceptable, providing the plant is 
operated from within the LCOs at the onset of the AOO or OBA and 
the equipment functions as designed. 

Note that in the accompanying LCO 3~3.1, the Allowable Values of 
Table 3.3.1-1 are the LSSS . 

B 3.3-5 
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RPS Instrumentation 
B 3.3,l 

BACKGROUND RPS Logic 
(continued) 

PALISADES 

The RPS Logic, addressed in LCO 3.3.2, consists of both Matrix and 
Initiation Logic and employs a scheme that provides a reactor trip 
when bistables in any 2-out-of-4 channels sense the same input 
parameter trip. This is called a 2-out-of-4 trip logic. This 
logic and th~ clutch power supply configuration are shown in FSAR 
Figure 7-1 (Ref. 9). 

Bistable relay contact outputs from the four channels are 
configured into six logic matrices. Each logic matrix checks for a 
coincident trip in the same parameter in two bistable channels. 
The matrices are designated the AB, AC, AD, BC, BO, and CD matrices 
to reflect the bistable channels being monitored. Each logic 
matrix contains four normally energized matrix relays. When a 
coincidence is detected, consisting of a trip in the same Function 
in the two channels being monitored by the logic matrix, all four 
matrix relays de-energize. 

The matrix relay contacts are arranged into trip paths, with one of 
the four matrix relays in each matrix opening a contact in one of 
the four .trip paths. 

The trip paths thus have six contacts in series, one from each 
matrix, and perform a logical OR function, de-energizing the M 
contactors if any one or more ~f the six logic matrices indicate a 
coincidence condition. 

De-energizing the M contactors removes AC power to the four clutch 
power supply inputs. Contacts from M Contactors Ml and M2 are in 
series with each other and in the AC power supply path to clutch 
power supplies PSI and PS3. M3 and M4 are similarly arranged with 
respect to clutch power supplies PS2 and PS4. Approximately half 
of the control rods receive clutch power from auctioneered clutch 
power supplies 1 and 2. The remaining control rods receive clutch 
power from auctioneered clutch power supplies 3 and 4. 

Manual reactor trip capability is afforded by two main control 
board-mounted pushbuttons. One of these (C0-1) opens contacts in 
series with each of the four trip paths, de-energizing all M 
contactors. The other pushbutton (C0-2) opens circuit breakers 
which provide AC input power to the M contractor contacts and 
downstream clutch power supplies. Thus depressing either 
pushbutton will cause a reactor trip by diverse means. 

When a coincidence occurs in two RPS channels, all four matrix 
relays in the affected matrix de-energize. This in turn 
de-energizes all four M contactors, which interrupt AC input power 
to the four clutch power supplies, allowing the control rods to 
insert by gravity. 

B 3.3-6 
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PALISADES 

RPS Instrumentation 
B 3.3.l 

Matrix Logic refers to the matrix power supplies, trip channel 
bypass contacts, and interconnecting matrix wiring between bistable 
and auxiliary trip units, up to but not including the matrix 
relays. Contacts in the bistable and auxiliary trip units are 
excluded from the Matrix Logic definition, since they are addressed 
as part of the measurement channel. 

The Initiation Logic consists of the matrix relays and their 
associated contacts, all interconnecting wiring, C0-1 manual trip 
contacts, and M contactors. 

Neither the clutch power supplies nor the AC input power source to 
these supplies is considered as Safety Related, and are not subject 
to Technical Specifications, other than as addressed by the RPS 
Logic and Trip Initiation Specification, LCO 3.3.2. Operation may 
continue with one or two selective clutch power supplies 
de-energized. · 

It is possible to change the 2-out-of-4 RPS Logic to a 2-out-of-3 
logic for a given input parameter in one channel at a time by trip 
channel bypassing select portions of the Matrix Logic. Trip 
channel bypassing a bistable effectively shorts the bistable relay 
contacts in the three matrices associated with that channel. Thus, 
the bistables will function normally, producing normal trip 
indication and annunciation, but a reactor trip will not occur 
unless two additional channels indicate a trip condition. Trip 
channel bypassing can be simultaneously performed on any number of 
parameters in any number of channels, providing each parameter is 
bypassed in only one channel at a time. A bypass key interlock 
prevents simultaneous trip channel bypassing of the same parameter 
in more than one channel. Trip channel bypassing is normally 
employed during maintenance or testing. 

In addition to the trip channel bypasses, there are also operating 
bypasses on select RPS trips. Some of these bypasses are enabled 
manually, others automatically, in all four RPS channels when plant 
conditions do not warrant the specific trip protection. All 
operating bypasses are automatically removed when enabling bypass 
conditions are no longer satisfied. Trips with operating bypasses 
include the High Startup Rate, Low PCS flow, Low SG Pressure, TM/LP 
and Loss of Load. The Loss of Load trip and High Startup Rate trip 
operating bypasses are automatically enabled and disabled. 

Several instrument channels provide more than one required 
function. Table B 3.3.1-1 provides a listing of these channels and 
the specifications which they affect . 

B 3.3-7 
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Table B 3.3.1-1 

RPS Instrumentation 
B 3.3.l 

Instruments Affecting Multiple Specifications 

Required Instrument channels 

Source Range NI 01/03 & 02/04 Count Rate Signal 
Source Range NI 01/03 & 02/04 Count Rate Signal 
Source Range NI-01/03 & 02/04 Count Rate Indication @ C-150 

Wide Range NI-01/03 & 02/04 Flux level 10·4 interlock 
Wide Range NI-01/03 & 02/04 Start-up Rate 
Wide Range NI-01/03 & 02/04 Flux Level Indication 
Wide Range NI-01/03 & 02/04 Flux Level Indication 

Power Range NI-05 - 08, Power level signal 
Power Range NI-05 - 08, Power level signal 
Power Range NI-05 - 08, Q-power 
Power Range NI-05 - 08, ASI 
Power Range NI-05 - 08, ASI 
Power Range NI-05 - 08, ASI 
Power Range NI-05 & 06; 15% interlock 
Power Range NI-05 & 06; 15% interlock 

PCS TC, Temperature signal 
PCS TC, Temperature indication 
PCS TC, Q-power 

PCS TH, Temperature indication 
PCS TH, Q-power 

Pressurizer Pressure PI-0102 A, 8, C, D Pressure signal 
Pressu~izer Pressure PI-OlOl A, B, C, D Pressure signal 

- Pressurizer Pressure PI-0110, Pressure indication 

Steam Generator Level LI-0751 & 0752 A, B, C, D Level Signal 
Steam Generator Level LI-0751 & 0752 A, B, C, D Level Signal 
Steam Generator Level LI-0751A, 0752A Level indication 

Affected 
Specifications 

3.9.2 
3.3.9 

3.3.8 #1 

3. 3. 1 #2' 3' 6' 7' & 9 
3.3.l #2 

3.3.9 
3.3.7 #3 

3 .1. 7 
3.2.5 

3.3.l #1 & 9 
3.3.l #1 & 9 

3.2.5 
3.2.4 

3.3.l #2 & 10 
3.2.5 

3.3.l #9 
3.3.7 #6 & 7 
3.3.l #1 & 9 

3.3.7 #1 
3.3.l #1 & 9 

3.3.l #8 & 9 
3.3.3 #1.a 

3.3.6 #2 

3.3.1 #4 & 5 
3.3.3 #5 a & b 
3.3.7 #10 & 11 

Steam Generator Pressure PI 0751 & 0752 A, B, C, D Pressure Signal 
Steam Generator Pressure PI 0751 & 0752 A, B, C, D Pressure Signal 
Steam Generator Pressure PI 0751 & 0752 A, B, C, D Pressure Signal 
Steam Generator Pressure (WR) PI-0757 & 0758 A, B Pressure Signal 

3.3.l #6 & 7 
3.3.3 #4 a & b 
3.3.6 #13 & 14 

3.3.7 #8 & 9 

Contain~ent Pressure PS-1801, 2, 3, & 4, switch output 
Containment Pressure PS-1801, 2A, 3, & 4A, switch output 
Containment Pressure PS-1801A, 2, 3A, & 4, switch output 

PALISADES B 3.3-8 

3.3.l #11 
3.3.3 #2.a 
3.3.3 #2.b 
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SAFETY 
ANALYSES 

PALISADES 

RPS Instrumentation 
B 3.3.1 

Each of the analyzed accidents and transients can be detected by 
one or more RPS Functions. The accident analysis contained in 
Reference 4 takes credit for most RPS trip Functions. The High 
Startup Rate and Loss of Load Functions, which are not specifically 
credited in the accident analysis are part of the NRC approved 
licensing basis for the plant. The High Startup Rate and Loss of 
Load trip are purely equipment protective, and their use minimizes 
the potential for equipment damage. 

The specific safety analyses applicable to each protective Function 
are identified below: 

1. Variable High Power Trip (VHPT) 

2. 

The VHPT provides reactor core protection against positive 
reactivity excursions. The Safety Analysis assumes that this 
trip is OPERABLE to terminate excessive positive reactivity 
insertions during power operation and while shutdown. 

Hi Startup Rate 

The High Startup Rate trip is used to trip {he reactor when 
excore wide range power indicates an excessive rate of change. 
The High Startup Rate trip minimizes transients for events 
such as a continuous control rod withdrawal or a boron 
dilution event from low power levels. The trip may be 
bypassed when THERMAL POWER is < 1 x lo·~ RTP, when poor 
counting statistics may lead to erroneous indication. It is 
also bypassed at > 13% RTP, where moderator temperature 
coefficient and fuel temperature coefficient make high rate of 
change of power unlikely. In MODES 3, 4, and 5 when no more 
than one control rod is capable of being withdrawn, the High 
Startup Rate trip is not required to be OPERABLE; however, the 
indication and alarm functions of both channels is required by 
LCO 3.3.8, "Neutron Flux Monitoring Channels," to be OPERABLE. 
LCO 3.3.8 ensures the wide range channels are available to 
detect and alert the operator to a boron dilution event. 

There are only two wide range drawers, -with each supplying 
contact input to auxiliary trip units in two RPS channels. 

3. Low PCS Fl ow 

The Low PCS Flow trip provides protection during events which 
suddenly reduce the PCS flow rate during power operation, such 
as loss of power to, or seizure of, a Primary Coolant Pump. 

B 3.3-9 
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PALISADES 

RPS Instrumentation 
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4,5. Low Steam Generator A and B Level 

The low steam generator level trips are provided to trip the 
reactor in the event of excessive steam demand and loss of 
feedwater events. 

6,7. Low SG Pressure 

The Low Steam Generator Pressure trips provide protection 
against excessive rates of heat extraction from the steam 
generators which result in a rapid uncontrolled cooldown of 
the PCS. These trips are needed to shutdown the reactor and 
assist the ESF System in the event of a steam or feedwater 
line break. 

8. High Pressurizer Pressure 

9. 

The High Pressurizer Pressure trip, in conjunction with 
pressurizer safety valves and main steam safety valves, 
provides protection against over pressure conditions in the 
Primary Coolant System (PCS) when at operating temperature. 
The safety analyses assume the High Pressurizer Pressure trip 
is OPERABLE during accidents and transients which suddenly 
reduce PCS cooling (Loss of Load, MSIV closure, etc) or which 
suddenly increase reactor power (Rod Ejection) . 

Thermal Margin/Low Pressure (TM/LP) 

The TM/LP trip is provided to prevent reactor operation when 
the Departure from Nucleate Boiling Ratio (DNBR) is 
insufficient. The TM/LP trip protects against slow reactivity 
or t~mperature increases, and against pressure decreases. 

The trip is initiated whenever the PCS pressure signal drops 
below a minimum value (Pmin) or a computed value (Pvar) as 
described below, whichever is higher. 

The TM/LP trip uses Q Power, ASI, and Tc as inputs. 

Q Power, is the higher of core thermal power (~T Power) or 
nuclear power. ~T power uses hot leg and cold leg RTDs as 
inputs. Nuclear power uses-the power range nuclear 
instruments as inputs. Both the ~T and Excore Power signals 
have provisions for calibration by calorimetric calculations . 
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ASI, AXIAL SHAPE INDEX, is calculated from the upper and lower 
power range excore detector signals, as explained in the 
definition section. The signal is corrected for the 
difference between the flux at the core periphery and the flux 
at the detectors. 

Tc, cold leg temperature, is the higher of the two cold leg 
signals. 

The TM/LP trip setpoint is a complex function of these inputs 
and represents a minimum acceptable PCS Pressure for the 
existing temperature and power conditions. It is compared to 
actual PCS Pressure in the TM/LP Trip Unit. 

10. Loss of Load 

The Loss of Load trip is provided to prevent lifting the 
pressurizer and main steam safety valves in the event of a 
turbine generator trip while at power .. The trip is equipment 
protective. The safety analyses do not assume that this trip 
functions during any accident or transient. The Loss of Load 
trip uses a single pressure switch in the turbine Auto Stop 
Oil circuit to sense a turbine trip for input to all four RPS 
auxiliary trip units. 

11. Containment High Pressure 

The Containment High Pressure trip provides a backup reactor 
trip in the event of a Loss of Coolant Accident, Main Steam 
Line Break, or Main Feedwater Line Break. The High . 
Containment Pressure trip shares sensors with the Containment 
High Pressure sensing logic for Safety Injection, Containment 
Isolation, and Containment Spray. Each of these sensors has a 
single bellows which actuates two micro switches. One micro 
switch on each of four sensors provides an input to the RPS. 

Interlocks/Bypasses 

The bypasses and their Allowable Values are addressed in footnotes 
to Table 3.3.1-1. 

The RPS operating bypasses are: 

a. High Startup Rate bypass. The High Startup Rate trip is 
automatically bypassed at < 1 X 10·4% RTP, as sensed by wide 
range NI bistables, and at > 13% RTP by the power range NI 
Level 1 bistable . 
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One other bypass is provided fn the RPS ~esign, but it cannot be 
used when the RPS is required to be operable. The Zero Power Mode 
Bypass (ZPMB) is manually actuated. Manual actuation is enabled 
when both wide range NI channels are below 10·43, and the bypass is 
automatically removed when either channel is above that set point. 
The ZPMB disables the TM/LP, Low SG Pressure, and PCS low flow 
trips. This bypass allows control rod testing when PCS pressure, 
flow, or temperature is too low to allow resetting the trips. The 
Low Flow trip provides protection against the occurrence of a 
control rod withdrawal accident occurring when less than four 
primary coolant pumps are in service. That accident has only been 
analyzed under four pump flow. If only one control rod is capable 
of withdrawal, or is PCS boron concentration assures criticality 
cannot occur even with all rods withdrawn (as required by 
LCD 3.9.1) the RPS is not required to be OPERABLE. The SHUTDOWN 
MARGIN requirements of LCOs 3.1.1 and 3.1.2 assure that criticality 
will not occur upon withdrawal of a single control rod. 

The wide range flux level indication actuates bistables which 
actuate the permissive signal for the Zero Power Mode Bypass (for 
the TM/LP, Low PCS Flow, and Low SG Pressure tr1ps), and bypass the 
startup rate trip. Wide range channel NI-03 provides the bypass 
permissive for RPS channels "A" and "C"; NI-04, for "B" and "D". 
A separate bistable trip unit is provided for each RPS channel. 

The same bi stables that provide the Zero Power Mode Bypass 
permissive also automatically bypass the High Startup Rate trips 
below the setpoint and enable them above. When at very low power 
levels, the nuclear instrument signals are not steady; if the 
Startup Rate trips were not bypassed, spurious trips could occur 
during start up operations. 

The High Startup Rate trip is automatically bypassed when power 
range indicated power exceeds a nominal 15% RATED POWER. Allowing 
for bistable hyster~sis this bypass may be as low as 13%. The trip 
is not useful above that power level since reactivity insertions at 
power would induce an immediate change in power level and 
eventually be terminated by the VHPT without attaining any 
significant startup rate. This bypass is automatically removed 
when the associated power range indication decreases below the 
bistable setpoint. 
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Power range NI-05 provides the bistable for RPS channel "A", NI-06 
for "B", NI-07 for "C", and NI-08 for "D". These same power range 
bistable amplifiers also bypass the Loss of Load trip below the 
setpoint and enable the ASI alarm function above the setpoint. In 
addition, these bistables in Nl-05 and Nl-06 bypass the Turbine 
Trip on Generator Trip function below setpoint. 

The LCO requires all instrumentation performing an RPS Function to 
be OPERABLE. Failure of any required portion of the instrument 
channel renders the affected channel(s) inoperable and reduces the 
reliability of the affected Functions. The specific criteria for 
determining channel OPERABILITY differ slightly between Functions. 
These criteria are discussed on a Function by Function basis below. 

Actions allow maintenance (trip channel) bypass of individual 
channels, but the bypass key used to bypass a single channel cannot 
be simultaneously used to bypass that same parameter in other 
channels. This interlock prevents operation with a second ·channel 
in the same Function bypassed. The unit is restricted to 7 days in 
a trip channel bypass or otherwise untripped condition before 
either restoring the Function to four channel operation (2-out-of-4 
logic) or placing the channel in trip (l-out-of-3 logic) . 

Only the Allowable Values are specified for each RPS trip Function 
in the LCO. Nominal trip setpoints are specified in the setpoint 
calculations. The nominal setpoints are selected to ensure the 
setpoints measured by CHANNEL FUNCTIONAL TESTS do not exceed the 
Allowable Value if the bistable is performing as required. 
Operation with a trip setpoint less conservative than the nominal 
trip setpoint, but within its Allowable Value, is acceptable, 
provided that operation and testing are consistent with the 
assumptions of the setpoint calculations. Each Allowable Value 
specified is more conservative than the analytical limit assumed in 
the safety analysis in order to account for instrument 
uncertainties appropriate to the trip Function. These 
uncertainties are defined in Reference· 6. 

The following Bases for each trip Function identify the above RPS 
trip Function criteria items that are applicable to establish the 
trip Function OPERABILITY. 
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This LCO requires that all four channels of all trip functions be 
OPERABLE when in MODES 1 and 2, and in MODES 3, 4, and 5 whenever 
more than one control rod is capable of being withdrawn. 
Exceptions are noted in the individual LCO bases below: 

1. Variable High Power Trip (VHPT) 

The Allowable Value is high enough to provide an operating 
envelope that prevents unnecessary Variable High Power trips 
during normal plant operations. The Allowable Value is low 
enough for the system to function adequately during reactivity 
addition events. 

The VHPT is designed to limit maximum reactor power to its 
maximum design and to terminate power excursions initiating at 
lower powers without power reaching this full power limit. 
During a plant startup, the VHPT trip setpoint .is initially at 
its minimum value, 30%. It remains fixed until manually 
reset, at which point it increases to s 15% above existing Q 
Power. 

The power increase may then continue until the new setpoint is 
approached at which time the VHPT setpoint is again manually 
reset to 15% above the existing Q Power. This pattern 
continues until the VHPT setpoint reaches its maximum setting 
of 106.5%. Thus, during power escalation, the VHPT trip 
setpoint is never·more than 15% above existing power. This 
limits the magnitude of any inadvertent reactivity insertion 
or power increase. On a power decrease, the VHPT trip 
setpoint automatically tracks power levels downwards so that 
it is always a nominal 15% above the existing power. 

During normal plant operation a VHPT is initiated when the 
reactor power level reaches its maximum value of 106.5% RTP. 
Adding to this the possible variation in trip point due to 
calibration and instrument errors, the maximum actual steady 
state power at which a trip would be actuated is 115%, which 
was used for the purpose of safety analysis. 

2. High Startup Rate 

This LCO requires four channels of High Startup Rate to be 
OPERABLE. 

The high startup rate trip serves as a backup to the 
administratively enforced startup rate. limit. The Function is 
not credited in the accident analyses; therefore, an Allowable 
Value for the trip cannot be derived from analytical limits 
and is not specified . 
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The four channels of High Startup Rate RPS trips are derived 
from two wide range NI signal processing drawers. Thus, a 
failure in one wide range channel may render two RPS channels 
inoperable. ·It is acceptable to continue operation under this 
condition becau~e the High Startup Rate trip is not required 
by the Safety Analysis. 

Low PCS Flow 

A reactor trip is provided to protect the core against DNB 
should the coolant flow suddenly decrease significantly. 

This trip is set high enough to maintain fuel integrity during 
a loss of flow condition. The setting is low enough to allow 
for normal operating fluctuations from offsite power. 

Flow in each of the four coolant loops is determined from 
pressure drop from inlet to outlet of the steam generators. 
The total flow through the reactor core is determined, for the 
RPS flow channels, by summing the loop pressure drops across 
the steam generators and correlating this pressure sum with 
the sum of steam generator differential pressures which exists 
at 100% flow (four pump operation at full power T.v.). Full 
PCS flow is that flow which exists at RATED POWER, at full 
power T~, with four pumps operating. 

The Low Flow Trip setting of 95% insures that the reactor 
cannot operate when the flow rate is less than 93% of the 
nominal value considering instrument errors. 

The trip may be manually bypassed, for testing, when the 
reactor is shutdown and only one rod is capable of withdrawal. 
This bypass is part of the ZPMB circuitry, which also bypasses 
the TM/LP and SG Pressure-Low trips. Use of this bypass is 
restricted to those situations in which no more than one 
control rod is capable of withdrawal in order that the RPS 
continue to provid~ lower mode protection in the event of a 
control rod withdrawal with fewer than four PCPs operating. 

4,5. Low Steam Generator Level 

The Allowable Value assures that there will be sufficient 
water inventory in the steam generator at the time of trip to 
allow a safe and orderly plant shutdown and to prevent steam 
generator dryout assuming minimum auxiliary feedwater 
capacity . 
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The 25.9% narrow range minimum setting listed in Table 3.3.1-1 
assures that the heat transfer surface (tubes) is covered with 
water when the reactor is critical. The 25.9% indicated level 
corresponds to the location of the feed ring, at 46.7" above 
the lower instrument tap. The narrow range instrument spans 
18 0 " fo r i t s 1 0 0% range . 

Each steam generator level is sensed by measuring the 
differential pressure between the top and bottom of the 
downcomer annulus in the steam generator. These trips share 
four level sensing channels on each steam generator with the 
Auxiliary Feedwater Actuition Signal. 

6,7. Low Steam Generator Pressure 

The Allowable Value of 500 psia is sufficiently below the 
rated load operating point of 739 psia so as not to interfere 
with normal operation, but still high enough to provide the 
required protection in the event of excessively high steam 
flow. This setting was used in the accident analysis. 

Since excessive steam demand causes the PCS to cool down, 
resulting in positive reactivity addition to the core, a 
reactor trip is required to offset that effect . 

The trip may be manually bypassed, for testing, when the 
reactor is shutdown and only one rod is capable of withdrawal. 
This bypass is part of the ZPMB circuitry, which also bypasses 
the TM/LP and Low Flow trips. Use of this bypass is 
restricted to those situations in which no more than one 
control rod is capable of withdrawal in order that the RPS 
continue to provide lower mode protection in the event of a 
control rod withdrawal with fewer than four PCPs operating. 

The SG pressure channels are shared with the Steam Generator 
Low Pressure signals which isolate the steam and feedwater 
lines. 

The safety analysis includes a ± 22 psi uncertainty allowance . 
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The Allowable Value is set high enough to allow for pressure 
intreases in the PCS during normal operation (i.e., plant 
transients) not indicative of an abnormal condition. The 
setting is below the lift setpoint of the pressurizer safety 
valves and low enough to initiate a reactor trip when an 
abnormal condition is indi~ated. 

The High Pressurizer pressure trip shares four safety grade 
instrument channels with the TM/LP trip and the low 
pressurizer pressure Safety Injection Signal. 

The safety analysis includes a ± 22 psi uncertainty allowance. 

9. Thermal Margin/Low Pressure (TM/LP) 

PALISADES 

The TM/LP trip system monitors core power, reactor coolant 
maximum inlet temperature, (Tc), core coolant system pressure 
and axial shape index~ The Low Pressure Trip limit ( Pv.,) is 
calculated using the equations given in Table 3.3.1-1. 

The calculated limit (Pv.,) is then compared to a fixed 
Low Pressure Trip limit (P~"). The auctioneered highest 
of these signals becomes the trip limit (P1rip). Ptrip is 
compared to the measured PCS pressure and a trip signal 
is generated when the measured pressure for that channel 
i s l e s s th an or e q u al to P trip . A pre -tr i p al a rm i s al s o 
generated when P is less than or equal to the pre-trip 
s et t i n g P trip + f1 P . 

The TM/LP trip set points are derived from the 4-pump 
operation core thermal limits through application of 
appropriate allowances for measurement uncertainties and 
processing errors. A pressure allowance of 165 psi is assumed 
to account for instrument drift in both power and inlet 
temperatures, calorimetric power measurement, inlet 
temperature measurement, and primary system pressure 
measurement. Uncertainties accounted for that are not a part 
of the 165 psi term include allowances for assembly power 
tilt, fuel pellet manufacturing tolerances, core flow 
measurement uncertainty and core bypass flow, inlet 
temperature measurement time delays, and ASI measurement. 
Each of these allowances and uncertainties is included in the 
development of the TM/LP trip set point used in the accident 
analysis . 
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The trip may be manually bypassed, for testing, when the 
reactor is shutdown and only one rod is capable of withdrawal. 
This bypass is part of the ZPMB circuitry, which also bypasses 
the Low Flow and SG Pressure-Low trips. Use of this bypass is 
restricted to those situations in which no more than one 
control rod is capable of withdrawal in order that the RPS 
continue to provide lower mode protection in the event of a 
control rod withdrawal with fewer than four PCPs operating. 

Loss of Load 

The LCO requires four Loss of Load trip channels to be 
OPERABLE in MODE 1, above 17% power. 

The Loss of Load trip is automatfcally disabled when power is 
below a nominal 15% RATED POWER, or 17% ~ower allowing for 
bistable hysteresis, to allow startup and shutdown of the 
turbine generator. At low power the transient from a turbine 
trip would not cause safety valve operation. The Loss of load 
trip is automatically enabled and bypassed by the same power 
range bi.stable amplifiers that disable and enable the High 
Startup Rate trip. When power range channel NI-005 exceeds 
the setpoint, Loss of Load channels "A" and "C" are 
automatically enabled and High Startup Rate channels "A" 
and"C" are automatically disabled. Power range NI-006 
bistable controls RPS channels "B" and "D" trips similarly. 

The discrepancy between the nominal bypass power level of 
< 15% and the >17% power APPLICABILITY statement in 
Table 3.3.1-1 accounts for bistable hysteresis. 

The Loss of Load trip uses a single pressure switch in the 
turbine Auto Stop Oil circuit to sense a turbine trip for 
input to all four RPS auxiliary trip units. The Function is 
not credited in the accident analyses; therefore, an Allowable 
Value for the trip cannot be derived from analytical limits 
and is not specified. 

11. Containment High Pressure 

The Allowable Value is high enough to allow for small pressure 
increases in containment expected during normal operation 
(i.e., plant heatup) that are not indicative of an abnormal 
condition. The High Containment Pressure trip provides a 
backup reactor trip in the event of a Loss of Coolant 
Accident, Main Steam Line Break, or Main Feedwater Line Break. 
The High Containment Pressure trip shares sensors with the 
Containment High Pressure sensing logic for Safety Injection, 
Containment Isolation, and Containment Spray . 
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APPLICABILITY 

ACTIONS 

PALISADES 

The LCO on bypass permissive removal channels requires that the 
automatic bypass removal feature of all four operating bypass 
channels be OPERABLE for each RPS Function with an operating bypass 
in the MODES addressed in the specific LCO for each Function. All 
four bypass removal channels must be OPERABLE to ensure that none 
of the four RPS channels are inadvertently bypassed. 

The LCO applies to the bypass removal feature only. If the bypass 
enable Function is failed so as to prevent entering a bypass 
condition, operation may continue. 

The interlock Allowable Values are based on analysis requirements 
for the bypassed functions. These are discussed above as part of 
the LCO discussion for the affected Functions. 

This LCO is applicable in MODES 1 and 2, and in MODES 3, 4, and 5 
when more than one control rod is capable of withdrawal and PCS 
boron concentration is less than that required by LCO 3.9.1. Loss 
of Load is only applicable in MODE 1 because it may be 
automatically bypassed at < 17% RTP, where it is no longer needed . 

The trips are designed to take the reactor subcritical, maintaining 
the SLs during AOOs and assisting the ESF in providing acceptable 
consequences during accidents. 

If no more than one control rod can be withdrawn the RPS function 
is already fulfilled (the safety analyses and the SHUTDOWN MARGIN 
definition both use the assumption that the highest worth withdrawn 
control rod will fail to insert on a trip) and the safety analyses 
assumptions and SHUTDOWN MARGIN requirements will be met without 
the RPS trip function. 

The most common causes of channel inoperability are outright 
failure or drift of the bistable or process module sufficient to 
exceed the tolerance allowed by the plant specific setpoint 
analysis. Typically, the drift is found to be small and results in 
a delay of actuation rather than a total loss of function. This 
determination is generally made during the performance of a CHANNEL 
FUNCTIONAL TEST when the process instrument is set up for 
adjustment to bring it to within specification. If the trip 
setpoint is less conservative than the Allowable Value in 
Table 3.3.1-1, the channel is declared inoperable immediately, and 
the appropriate Condition(s) must be entered immediately . 
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In the event a channel's trip setpoint is found nonconservative 
with respect to the Allowable Value, or the transmitter, instrument 
loop, signal processing electronics, or RPS bistable trip unit is 
found inoperable, then all affected Functions provided by that 
channel must be declared inoperable, and the plant must enter the 
Condition for the particular protection Function affected. 

When the number of inoperable channels in a trip Function exceeds 
that specified in any related Condition associated with the same 
trip Function, then the plant is outside the safety analysis. 
Therefore, LCO 3.0.3 is immediately entered if applicable in the 
current MODE of operation. 

A Note has been added to the ACTIONS to clarify the application of 
the Completion Time rules. The Conditions of this Specification 
may be entered independently for each Function. The Completion 
Times of each inoperable Function will be tracked separately for 
each Function, starting from the time the Condition was entered. 

Condition A applies to the failure of a ~ingle channel in any RPS 
automatic trip Function, except High Startup Rate or Loss of Load. 
RPS coincidence logic is normally 2-out-of-4. 

This action does not apply to the High Startup Rate or Loss of Load 
trips because the safety analyses take no credit for the 
functioning of these trips, they are installed for equipment 
protection only. In addition, there are fewer than four instrument 
channels for these functions, so that a single failure may defeat 
the Function in multiple RPS channels. 

If one RPS bistable trip unit or associated instrument channel is 
inoperable, startup or power operation is allowed to continue. 
Though not explicitly required, the inoperable channel should be 
bypassed or tripped. If it is neither bypassed nor tripped, 

·leaving the inoperable trip function in an untripped condition, 
then the operator must be careful not to inadvertently bypass the 
same Function in another channel. The provision of four trip 
channels allows one-c~ijonel to be bypassed (removed from service) 
during operations, placi~~ the RPS in 2-out-of-3 coincidence logic. 
It is preferable to place an inoperable channel in bypass rather 
than trip, since no additional random failure of a single channel 
can either spuriously trip the reactor or prevent it from tripping. 

The failed channel is restored to OPERABLE status or is placed in 
trip within 7 days. Restoring the channel to OPERABLE status 
restores the full capability of the Function . 
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Required Action A.l places the Function in a l-out-of-3 
configuration. In this configuration, common cause failure of 
dependent channels cannot prevent trip. 

The Completion Time of 7 days is based on operating experience, 
which has demonstrated that a random failure of a second channel 
occurring during the 7 day period is a low probability event. 

B.l and B.2 

Condition B applies to the failure of two channels in any RPS_ 
automatic trip Function except High Startup Rate or Loss of Ldad. 

Condition B does not apply to the High Startup Rate or Loss of Load 
trips. The safety analyses take no credit for the functioning of 
these trips; they are installed for equipment protection only. If 
Condition B were applicable to these non-safety grade trips, 
failure of one Startup Rate instrument during power operation, for 
instance, would limit plant operation to 7 days even though the 
trips are automatically bypassed. In addition, there are fewer 
than four instrument channels for these functions, so that a single 
failure may defeat the Function in multiple RPS channels. Post 
maintenance CHANNEL FUNCTIONAL TESTS of the inoperable channel 
would likely result in a reactor trip if performed at power. 

The Required Action is modified by a Note stating that LCO 3.0.4 is 
not applicable. The Note was added to allow the changing of MODES 
even th6ugh two channels are inoperable, with one channel. tripped. 
MODE changes in this configuration are allowed to permit 
maintenance and testing on one of the inoperable channels. In this 
configuration, the protection system is in a l-out-of-2 logic, and 
the probability of a common cause failure affecting both of the 
OPERABLE channels during the 7 days permitted is remote. 

Required Action B.l provides for placing one inoperable channel in 
trip within the Completion Time of 1 hour. Though not explicitly 
required, the other inoperable channel should be bypassed. If it 
is not bypassed, leaving one inoperable trip function in an 
untripped condition, then the operator must be car~ful not to 
inadvertently bypass the same Function in another channel. This 
could defeat three of the four RPS channels, rendering the RPS 
inoperable . 
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This Completion Time is sufficient to allow the operator to take 
all appropriate actions for the failed channels while ensuring that 
the risk involved in operating with the failed channels is 
acceptable. With one channel of protective instrumentation 
bypassed or inoperable in an untripped condition, the RPS. is in a 
2-out-of-3 logic; but with another channel failed, the RPS may be 
operating in a 2-out-of-2 logic. This is outside the assumptions 
made in the analyses and should be corrected. To correct the 
problem, the second channel is placed in trip. This places the RPS 
in a l-out-of-2 logic. If any of the other OPERABLE channels 
receives a trip signal, the reactor will trip. 

One channel should be restored to OPERABLE status within 7 days for 
reasons similar to those stated under Condition A. After one 
channel is restored to OPERABLE status, the provisions of 
Condition A still apply to the remaining inoperable channel. 
Therefore, the channel that is still inoperable after completion of 
Required Action B.2 must be placed in trip if more than 7 days have 
elapsed since the initial channel failure. 

Condition C applies to the failure of a single Loss of Load or High 
Startup Rate trip unit or associated instrument channel. RPS 
coincidence logic is normally 2-out-of-4. 

The Required Action is modified by a Note stating that LCO 3.0.4 is 
not applicable. The Note was added to allow the changing of MODES 
even though one channel is inoperable. MODE changes in this 
configuration are allowed to permit maintenance and testing on one 
of the inoperable channels. In this configuration, the protection 
system may be in a l-out-of-3 or 2-out-of-3 logic. 

If one channel fails it must be restored to OPERABLE status prior 
to entering MODE 2 following the next MODE 5 entry. If the plant 
is in MODE 5 at the time the channel becomes inoperable, then the 
failed channel must be restored to OPERABLE status prior to 
startup. The Completion Time is based on the fact that the safety 
analyses take no credit for the functioning of these trips. In 
addition, there are fewer than four instrument channels for these 
functions, so that Post maintenance CHANNEL FUNCTIONAL TESTS of the 
inoperable channel would likely result in a reactor trip if 
performed at power . 
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Condition D applies to two Loss of Load or two High Startup Rate 
trip units or associated instrument channels inoperable. 

The Required Action is modified by a Note stating that LCO 3.0.4 is 
not applicable. The Note was added to allow the changing of MODES 
even though two channels are inoperable, with one channel tripped. 
MODE changes in this configuration are allowed to permit 
maintenance and testing on one of the inoperable channels. In this 
configuration, the protection system is in a l-out-of-2 logic, and 
the probability of a common cause failure affecting both of the 
OPERABLE channels during the 7 days permitted is remote. 

Required Action D.l provides for placing one inoperable channel in 
trip within the Completion Time of 1 hour. Though not explicitly 
required, the other inoperable channel should be bypassed. If it 
is not bypassed, leaving one inoperable trip function in an 
untripped condition, then the operator must be careful not to 
inadvertently bypass the same Function in another channel. This 
could defeat three of the four RPS channels, rendering the RPS 
inoperable. 

This Completion Time is sufficient to allow the operator to take 
all appropriate actions for the failed channels while ensuring that 
the risk involved in operating with the failed channels is 
acceptable. With one channel bypassed or inoperable in an 
untripped condition, the RPS is in a 2-out-of-3 logic; but with 
another channel failed, the RPS may be operating in a 2-out-of-2 
logic. This should be corrected. To correct the problem, the 
second channel is placed in trip. This places the RPS in a 
l-out-of-2 logic. If any of the other OPERABLE channels receives a 
trip signal, the reactor will trip. 

One channel should be restored to OPERABLE status prior to entering 
MODE 2 following MODE 5 entry for reasons similar to those stated 
under Condition C. After one channel is restored to OPERABLE 
status, the provisions of Condition C still apply to the remaining 
inoperable channel. Therefore, the channel that is still 
inoperable after completion of Required Action D.2 must also be 
restored to OPERABLE before startup . 
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B 3.3.1 

ACTIONS E.l, and E.2 
(continued) 

PALISADES 

Condition E applies to one or two automatic bypass removal channels 
inoperable. If the bypass removal channel for any operating bypass 
cannot be restored to OPERABLE status, the associated RPS channel 
may be considered OPERABLE only if the bypass is not in effect. 
Otherwise, the affected RPS channels must be declared inoperable, 
and the bypass either removed or the bypass removal channel 
repaired. This is addressed by requiring entry into the 
appropriate CONDITION for the channels rendered inoperable by the 
bypass channel failure. 

The Required Action is modified by a Note stating that LCO 3.0.4 is 
not applicable. The Note was added to allow the changing of MODES 
even though two channels are inoperable, with one channel bypassed 
and one tripped. MODE changes in this configuration are allowed to 
permit maintenance and testing on one of the inoperable channels. 

F. l, F. 2. 1, and F. 2. 2 

Condition F is entered when the Required Action and associated 
Completion Time of Condition A, B, C, D, or E are not met.· 

If the Required Actions associated with these Conditions cannot be 
completed within the required Completion Times, the reactor must be 
brought to a MODE in which the Required Actions do not apply. The 
Required Action F.l allowed Completion Time of 6 hours to be in 
MODE 3 is reasonable, based on operating experience, for reaching 
the required MODE from full power conditions in an orderly manner 
and without challenging plant systems. 

Required Actions F.2.1 and F.2.2 allow 6 hours to ensure that no 
more than one control rod is capable of being withdrawn or to 
ensure PCS boron is at least that required in the COLR for 
LCO 3.9.1. This completion time is reasonable to place the plant 
in a MODE where the Required Actions do not apply. 

If the control room temperature exceeds 90"F, all Thermal Margin 
Monitor channels become inoperable due to exceeding their 
temperature qualification limit. Therefore, LCO 3.0.3 must be 
entered immediately . 
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RPS Instrumentation 
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The SRs for any particular RPS Function are found in the SR column 
of Table 3.3.1-1 for that Function. Most Functions are subject to 
CHANNEL CHECK, CHANNEL FUNCTIONAL TEST, and CHANNEL CALIBRATION. 

SR 3.3.1.1 

Performance of the CHANNEL CHECK once every 12 hours ensures that 
gross failure of instrumentation has not occurred. A CHANNEL CHECK 
is normally a comparison of the parameter indicated on one channel 
to a similar parameter on other channels. It is based on the 
assumption that instrument channels monitoring the same parameter 
should read approximately the same value. Significant deviations 
between the two instrument channels could be an indication of 
excessive instrument drift in one of the channels or of something 
even more serious. A CHANNEL CHECK will detect gross channel 
failure; thus, it is key to verifying that the instrumentation 
continues to operate properly between each CHANNEL CALIBRATION. 

Agreement criteria are determined by the plant staff based on a 
combination of the channel instrument uncertainties, including 
indication and readability. If a channel is outside the criteria, 
it may be an indication that the transmitter or the signal 
processing equipment has drifted outside its limits. 

The Containment Pressure and Loss of Load channels are pressure 
switch actuated; they have no associated control room indicator and 
do not require a CHANNEL CHECK. 

The RPS input channels consist of the following instruments: 

Power Range Nuclear Power and Axial Shape Index 
~T Power and associated PCS temperature channels. 
Start Up Rate and Wide Range Power 
Pressurizer Pressure 
Primary Coolant System Flow 
Turbine Generator Auto Stop Oil Pressure 
Steam Generator Level 
Steam Generator Pressure 
Containment Pressure 

A CHANNEL CHECK is also required each 12 hours for the TM/LP 
calculated setpoint indicator channels . 
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PALISADES 

RPS Instrumentation 
B 3.3.1 

The Frequency, about once every shift, is based on operating 
experienc~ that demonstrates the rarity of channel failure. Since 
the probability of two random failures in redundant channels in any 
12 hour period is extremely low, the CHANNEL CHECK minimizes the 
chance of loss of protective function due to failure of redundant 
channels. The CHANNEL CHECK supplements less formal, but more 
frequent, checks of channel OPERABILITY during normal operational 
use of the displays associated with the LCO required channels. 

SR 3.3.1.2 

A daily calibration (heat balance) is performed when THERMAL POWER 
is~ 15%. The daily calibration shall consist of adjusting the 
"nuclear power calibrate" potentiometers to agree with the 
calorimetric calculation if the absolute difference is > 2.0%. 
The "llT power calibrate" potentiometers are then used to null the 
"nuclear power-llT power" indicators on the RPS Reactor Power 
Calibration and Indication panel. Performance of the daily 
calibration ensures that the two inputs to the Q power measurement 
are indicating accurately with respect to the much more accurate 
secondary calorimetric calculation. 

The Frequency of 24 hours is based on plant operating experience 
and takes into account indications and alarms located in the 
control room to detect deviations in channel outputs. 

The Frequency is modified by a Note indicating this Surveillance. 
must be performed within 12 hours after THERMAL POWER is ~ 15% RTP. 
The secondary calorimetric is inaccurate at lower power levels. 
The 12 hours allows time for plant stabilization, data taking, and 
instrument calibration. 

SR 3.3.1.3 

A CHANNEL FUNCTIONAL TEST is performed on each RPS instrument 
channel, except Loss of Load and Power Rate of Change, every 
92 days to ensure the entire channel will perform its intended 
function when needed. 

In addition to power supply tests, The RPS CHANNEL FUNCTIONAL TEST 
consists of three overlapping tests as described in Reference 7. 
These tests verify that the RPS is capable of performing its 
intended function, from bistable input through the de-energization 
of the clutch power supplies. They include: 
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SURVEILLANCE Bistable Tests 
REQUIREMENTS 

(continued) The bistable setpoint must be found to trip within the Allowable 
Values specified in the LCO and left set consistent with the 
assumptions of the plant specific setpoint analysis (Ref. 5). 

PALISADES 

A test signal is superimposed on the input in one channel at a time 
to verify that the bistable trips within the specified tolerance 
around the setpoint. This is done with the affected RPS channel 
trip channel bypassed. Any setpoint adjustment shall be consistent 
with the assumptions of the current plant specific setpoint 
analysis. 

The as found and as left values must also be recorded and reviewed 
for consistency with the assumptions of the Frequency extension 
analysis. The requirements for this review are outlined in 
Reference 8. 

Matrix Logic Tests 

Matrix Logic tests are addressed in LCO 3.3.2. This test is 
performed one matrix at a time. It verifies that a coincidence in 
the two input channels for each Function removes power from the 
matrix relays. During testing, power is applied to the matrix 
relay test coils and prevents the matrix relay contacts from 
assuming their de-energized state. This test will detect any short 
circuits around the bistable contacts in the coincidence logic, 
such as may be caused by faulty bistable relay or trip channel 
bypass contacts. 

Trip Path Tests 

Trip Path (Initiation Logic) tests are addressed in LCO 3.3.2. 
These tests are similar to the Matrix Logic tests, except that test 
power is withheld from one matrix relay at a time, allowing the 
initiation circuit to de-energize, de-energizing selected clutch 
power supplies. 

The Frequency of 92 days is based on the reliability analysis 
presented in topical report CEN-327, "RPS/ESFAS Extended Test 
Interval Evaluation" (Ref. 8) . 
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SURVEILLANCE SR 3.3.1.4 
REQUIREMENTS 

(continued) A calibration of the excore nuclear instrumentation power range 
channels using the internal test circuitry must be performed every 
31 days. The internal test circuitry excludes the detectors from 
calibration, but ensures that the channels are reading accurately 
and within tolerance. The Surveillance verifies that the channel 
responds to a calibrated internal test signal within the necessary 
range and accuracy. This leaves the channel adjusted to account 
for instrument drift between successive calibrations to ensure that 
the channel remains operational between successive tests. 

PALISADES 

The as found and as left values must also be recorded and reviewed 
for consistency with the assumptions of the frequency extension 
analysis. The requirements for this review are outlined in 
Reference 8. 

The neutron detectors are excluded from calibration because they 
are passive devices with minimal drift and because of the 
difficulty of simulating a meaningful signal. Slow changes in 
detector sensitivity are compensated for by performing the daily 
calorimetric calibration (SR 3.3.1.2). In addition, associated 
control room indications are continuously monitored by the 
operators. 

The Frequency of 31 days is acceptable, based on plant operating 
experience, and takes into account indications and alarms available 
to the operator in the control room. 

SR 3.3.1.5 

The constants in each thermal margin monitor must be verified every 
92 days. This test verifies that the programmable constants used 
to calculate the setpoints generated by the digital circuitry of 
the TMM are correct. It is nearly equivalent to a CHANNEL 
FUNCTIONAL TEST on an analog circuit. Because the.constants are 
entered digitally, there is no setpoint drift. For this reason, a 
92 day frequency is adequate. 
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SURVEILLANCE SR 3.3.l.6 
REQUIREMENTS 

(continued) A CHANNEL FUNCTIONAL TEST on the Loss of Load, and High Startup 
Rate channels is performed prior to a reactor startup to ensure the 
entire channel will perform its intended function if requir.ed. 

PALISADES 

The High Startup Rate Trip is actuated by either of the Wide Range 
Nuclear Instrument Startup Rate channels. NI-01/03 sends a trip 
signal to RPS channels "A" and "C"; NI-02/04 to "B" and "D". Since 
each Startup Rate channel would cause a trip on two RPS channels, 
the Startup Rate Trip is not tested when the reactor is critical. 
The High Startup Rate trip Function is required during startup 
operation and is bypassed when shut down or above a nominal 
15% RTP, (13% allowing for bistable hysteresis). 

The four Loss of Load Trip channels are all actuated by a single 
pressure switch monitoring Turbine Auto Stop Oil pressure. It is 
not testable with the reactor critical. 

Operating experience has shown that these components usually pass 
the Surveillance when performed at a Frequency of once per 7 days 
prior 'to each reactor startup. 

SR 3.3.1.7 

SR 3.3.1.7 is the performance of a CHANNEL CALIBRATION on the RPS 
measurement channels every 18 months. 

CHANNEL CALIBRATION is a complete check of the instrument channel 
including the sensor. The Surveillance verifies that the channel 
responds to a measured parameter within the necessary range and 
accuracy. CHANNEL CALIBRATION leaves the channel adjusted to 
account for instrument drift between successive calibrations to 
ensure that the channel remains operational between successive 
tests. CHANNEL CALIBRATIONS must be performed consistent with the 
setpoint analysis. 

The as found and as left values must also be recorded and reviewed 
for consistency with the assumptions of the frequency extension 
analysis. The requirements for this review are outlined in 
Reference 8. 

The Frequency is based upon the assumption of an 18 month 
calibration interval for the determination of the magnitude of 
equipment drift . 
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SURVEILLANCE The RPS input channels consist of the following instruments: 
REQUIREMENTS 

(continued) Power Range Nuclear Power and Axial Shape Index 
~T Power and associated PCS temperature channels. 
Start Up Rate and Wide Range Power 

REFERENCES 

PALISADES 

Pressurizer Pressure 
Primary Coolant System Flow 
Turbine Generator Auto Stop Oil Pressure 
Steam Generator Level 
Steam Generator Pressure 
Containment Pressure 

As part of the CHANNEL CALIBRATION of the Wide Range Nuclear 
Instrumentation, the automatic removal of the Zero Power Mode 
Bypass of Low PCS Flow, TM/LP, and Low SG Pressure trips, and of 
the automatic bypassing of the Loss of Load and High Startup Rate 
trips should be verified to assure that these trips are avail~ble 
when required. 

The neutron detectors are excluded from CHANNEL CALIBRATION because 
they are passive devices with minimal drift and because of the 
difficulty of simulating a meaningful signal. Slow changes in 
detector sensitivity are compensated for by performing the daily 
calorimetric calibration (SR 3.3.1.2). 

SR 3. 3 .1. 8 

This SR verifies that the control room temperature is within the 
temperature limits for the most restrictive component, the Thermal 
Margin Monitor. The 12 hour frequency is appropriate based on 
engineering judgement and past operation experience. 

1. 

2. 

3. 

4. 
5. 

6. 

7. 

8. 

9. 

10. 

10 CFR 50, Appendix A, GDC 21 
10 CFR 100 
IEEE Standard 279-1971, April 5, 1972 
FSAR, Chapter 14 
10 CFR 50.49 
CPCo EGAD "Setpoint Methodology" 
FSAR, Section 7.2 
CEN-327, June 2, 1986, including Supplement 1, March 3, 1989 
FSAR Figure 7-1 
SER, d~ted 03/28/90 "Reactor Protection System UQgrade -
Ther~q! Ma~gin Monitor Audit Confirmatory 1tem - ·1emperature 
Qual1t1cat1on 
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B 3.3.2 Reactor Protective System (RPS) Logic and Trip Initiation 

BASES 

BACKGROUND 

PALISADES 

The RPS initiates a reactor trip to protect against violating the 
core specified acceptable fuel design limits and reactor coolant 
pressure boundary integrity during Anticipated Operational 
Occurrences (AOOs). By tripping the reactor, the RPS also assists 
the Engineered Safety Features (ESF) systems in mitigating 
accidents. 

The protection and monitoring systems have been designed to ensure 
safe operation of the reactor. This is achieved by specifying 
Limiting Safety System Settings (LSSS) in terms of parameters 
directly monitored by the RPS, as well as LCOs on other reactor 
system parameters and equipment performance. 

The LSSS, defined in this Specification as the Allowable Value, in 
conjunction with the LCOs, establish the threshold for protective 
system action to prevent exceeding acceptable limits during Design 
Basis Accidents. 

During AOOs, which are those events expected to occur one or more 
times during the plant life, the acceptable limits are: 

• The departure from nucleate boiling ratio shall be maintained 
above the Safety Limit (SL) value to prevent departure from 
nucleate boiling; 

• Fuel centerline melting shall not occur; and 

• The Reactor Coolant System pressure SL of 2750 psia shall not 
be exceeded. 

Maintaining the parameters within the above values ensures that the 
offsite dose will be within the 10 CFR 50 (Ref. 1) and 10 CFR 100 
(Ref. 2) criteria during AOOs. 

Accidents are events that are analyzed even though they are not 
expected to occur during the plant life. The acceptable limit 
during accidents is that the offsite dose shall be maintained 
within an acceptable fra~tion of 10 CFR 100 (Ref. 2) limits. 
Different accident categories allow a different fraction of these 
limits based on probability of occurrence. 

Meeting the acceptable dose limit for an accident category is 
considered having acceptable consequences for that event . 
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The RPS is segmented into three interconnected modules. 
modules are: 

These 

• Measurement channels; 

• Bistable trip units; and 

• RPS Logic; 

This LCO addresses the RPS Logic, including Manual Trip capability. 
LCO 3.3.l, "Reactor Protective System (RPS) Instrumentation" 
provides a description of the role of this equipment in the RPS. 
This is summarized below: 

RPS Logic 

The RPS Logic consists of both Matrix and Initiation Logic and 
employs a scheme that provides a reactor trip when bistables in any 
2-out-of-4 channels sense the same input parameter trip. This is 
called a 2-out-of-4 trip logic. This logic and the clutch power 
supply configuration are shown in FSAR Figure 7-1 (Ref. 5). 

Bistable relay contact outputs from the four channels are 
configured into six logic matrices. Ea~h logic matrix checks for a 
coincident trip in the same parameter in two bistable channels. 
The matrices are designated the AB, AC, AD, BC, BO, and CD matrices 
to reflect the bistable channels being monitored. Each logic 
matrix contains four normally energized matrix relays. When a 
coincide~ce is detected, consisting of a trip in the same Function 
in the two channels being monitored by the logic matrix, all four 
matrix relays de-energize. 

The matrix relay contacts are arranged irtto trip paths, with one of 
the four matrix relays in each matrix opening contacts in one of 
the four trip paths. Each trip path provides power to one of the 
four normally energized clutch power supply "M contactors" (Ml, M2, 
M3, and M4). 

The trip paths thus have six contacts in series from ~ach matrix, 
and perform a logical OR function, de-energizing the M contactors 
i.f any one or more of the six logic matrices indicate a coincidence 
condition . 
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De-energizing the M contactors removes AC power to the four clutch 
power supply inputs. Contacts from M Contactors Ml and M2 are in 
series with each other and in the AC power supply path to clutch 
power supplies PSI and PS3. M3 and M4 are similarly arranged with 
respect to clutch power supplies PS2 and PS4. Approximately half 
of the control rods receive power from auctioneered clutch power 
supplies 1 and 2. The remaining control rods receive clutch power 
from auctioneered clutch power supplies 3 and 4. 

Manual reactor trip capability is afforded by two main control 
board-mounted pushbuttons. One of these (C0-1) opens contacts in 
series with each of the four trip paths, de-energizing all M 
contactors. The other pushbutton (C0-2) opens circuit breakers 
which provide AC input power to the M contractor contacts and 
downstream clutch power supplies. Thus depressing either 
pushbutton will cause a reactor trip. When a coincidence occurs in 
two RPS channels, all four matrix relays in the affected matrix 
de-energize. This in turn de-energizes all four M contactors, 
which interrupt AC input power to the four clutch power supplies, 
allowing the control rods to insert by gravity. 

Matrix Logic refers to the matrix power supplies, trip channel 
bypass contacts, and interconnecting matrix wiring between bistable 
and auxiliary trip units, up to but not including the matrix 
relays. Contacts in the bistable and auxiliary trip units are 
excluded from the Matrix Logic definition, since they are addressed 

· as part of the measurement channel. 

The Initiation Logic consists of the matrix relays and their 
associated contacts, all interconnecting wiring, C0-1 manual trip 
contacts, and M contactors. 

Manual Trip circuitry includes both manual reactor trip pushbuttons 
C0-1 and C0-2, and the interconnecting wiring necessary to effect 
de-energization of the clutch power supplies. 

Neither the clutch power supplies nor the AC input power source to 
these supplies is considered as Safety Related other than as 
addressed by this LCO. Operation may continue with one or two 
selective clutch power supplies de-energized . 
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It is possible to change the 2-out-of-4 RPS Logic to a 2-out-of-3 
logic for a given input parameter in one channel at a time by trip 
channel bypassing select portions of the matrix logic. Trip 
channel bypassing a bistable effectively shorts the bistable relay 
contacts in the three matrices associated with that channel. Thus, 
the bistables will function normally, producing normal trip 
indication and annunciation, but a reactor trip will not occur 
unless two additional channels indicate a trip condition. Trip 
channel bypassing can be simultaneously performed on any number of 
parameters in any number of channels, providing each parameter is 
bypassed in only one channel at a time. A bypass key interlock 
prevents simultaneous trip channel bypassing of the same parameter 
in more than one channel. Trip channel bypassing is normally 
employed during maintenance or testing. 

Functional testing of the entire RPS, from bistable input through 
the de-energization of individual sets of clutch power supplies can 
be performed either at power or shutdown and is normally performed 
on a quarterly basis. FSAR, Section 7.2 (Ref. 3), explains RPS 
testing in more detail. 

Reactor Protective System (RPS) Logic 

The RPS Logic provides for automatic trip initiation to maintain 
the SLs during AOOs and assist th·e ESF systems in ensuring 
acceptable consequences during accidents. All transients and 
accidents that call for a reactor trip assume the RPS Logic is 
functioning as designed. 

Manual Trip 

There are no accident analyses that take credit for the Manual 
Trip; however, the Manual Trip is part of the RPS circuitry. It is 
used by the operator to shut down the reactor whenever any 
parameter is rapidly trending toward its trip setpoint. A Manual 
Trip accomplishes the same results as any one of the automatic trip 
Functions . 
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Reactor Protective System (RPS) Logic 

RPS Logic and Trip Initiation 
B 3.3.2 

Failures of individual bistable relays and their contacts are 
addressed .in LCO 3.3.1. This Specification addresses failures of 
the Matrix Logic not addressed jn the above, such as the failure of 
matrix relay power supplies or the failure of the trip channel 
bypass contact in the bypass condition. 

Loss of a single vital bus will de-energize one of the two power 
supplies in each of three matrices. Because of power supply 
auctioneering, all four matrix relays will remain energized in each 
affected matrix. This de-energization of up to three matrix power 
supplies due to a single failure is to be treated as a single 
channel failure. 

Each of the four Initiation Logic channels de-energizes one set of 
clutch power supplies if any of the six coincidence matrices 
de-energize their associated matrix relays. They thus perform a 
logical OR function. Initiation Logic channels 1 and 2 receive AC 
power from Vital bus 3. Initiation Logic channels 3 and 4 receive 
AC input power from Vital bus 4. Because of clutch power supply 
output auctioneering, it is possible to de-energize either input 
bus without de-energizing control rod clutches. 

1. Matrix Logic 

This LCO requires six channels of Matrix Logic to be OPERABLE 
in MODES 1 and 2, and in MODES 3, 4, and 5 when more than one 
control rod is capable of being withdrawn. 

2. Initiation Logic 

This LCO requires four channels of Initiation Logic to be 
OPERABLE in MODES 1 and 2, and in MODES 3, 4, and 5 when more 
than one control rod is capable of being withdrawn. 

3. Manual Trip 

The LCO requires both Manual Trip channels to be OPERABLE in 
MODES 1 and 2, and in MODES 3, 4, and 5 when more than one 
control rod is capable of being withdrawn. 

Two independent pushbuttons are provided. Each pushbutton is 
considered a channel. Depressing either pushbutton interrupts 
power to all four clutch power supplies, tripping the reactor . 
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' APPLICABILITY The RPS Matrix Logic and Manual Trip are required to be OPERABLE in 

ACTIONS 

PALISADES 

MODES 1 and 2, and in MODES 3, 4, and 5 when more than one control 
rod is capable of being withdrawn from the core and PCS boron 
concentration is less than that required by LCO 3.9.1. This 
ensures the reactor can be tripped when necessary, but allows for 
maintenance and testing when the reactor trip is not needed .. 

In MODES 3, 4, and 5 with no more than one control rod capable of 
withdrawal, or when PCS boron concentration is at least that 
required by LCO 3.9.1, these Functions do not have to be OPERABLE. 
However, two wide range neutron flux monitoring channels must be 
OPERABLE to ensure proper indication of neutron population and to 
indicate a boron dilution event. This is addressed in LCO 3.3.9, 
"Neutron Flux Monitoring Channels. 11 

When the number of inoperable channels in a trip Function exceeds 
that specified in any related Condition associated with the same 
trip Function, "then the plant is outside the safety analysis. 
Therefore, LCO 3.0.3 is immediately entered if applicable in the 
current MODE of operation. 

Condition A applies if one Matrix Logic channel is inoperable in 
any applicable MODE. Loss of a single vital instrument bus will 
de-energize one of the two matrix power supplies in up to three 
matrices. This is considered a single matrix failure. The 
auctioneered matrix relays will remain energized. The above 
statement is supported by a Note under Condition A. 

The channel must be restored to OPERABLE status within 48 hours. 
The Completion Time of 48 hours provides the operator time to take 
appropriate actions and still ensures that any risk involved in 
operating with a failed channel is acceptable. Operating 
experience has demonstrated that the probability of a random 
failure of ~ second Matrix Logic channel is low during any given 
48 hour interval. If the channel cannot be restored to OPERABLE 
status within 48 hours, Condition D is entered. 

Condition B applies to one Initiation Logic channel inoperable in 
all applicable MODES. These Required Actions require de-energizing 
the affected clutch power supplies. This removes the need for the 
affected channel by performing its associated safety function. 
With the clutch power supplies associated with one initiation logic 
cha~nel de-energized, the remaining two clutch power supplies 
prevent control rod clutches from de-energizing. 

B 3.3-36 
Amendment No: 



• 

• 

BASES 

ACTIONS 
(continued) 

PALISADES 

RPS Logic and Trip Initiation 
B 3.3.2 

The rema1n1ng clutch power supplies are in a l-out-of-2 logic with 
respect to the remaining initiation logic channels in the clutch 
power supply path. This meets redundancy requirements, but testing 
on the OPERABLE channels cannot be performed without causing a 
reactor trip. Loss of AC power to the two trip paths· associated 
with a single pair of clutch power supplies is not considered a 
trip path failure, as the associated clutch power supplies will 
de-energize. 

R~quired Action B.l provides for de-energizing the affected clutch 
power supplies associated with the inoperable channel within a 
Completion Time of 1 hour. This Required Action is conservative, 
since the redundant initiation logic channel associated with the 
same set of clutch power supplies will de-energize the affected 
clutch power supplies if required during the one hour allowed. 

Ll 

Condition C applies to the failure of one manual reactor trip 
channel. With one manual reactor trip channel inoperable, 
operation may continue until the reactor is shut down for other 
reasons. Repair during operation is not required because one 
OPERABLE channel is all that is required for safe operation. No 
safety analyses assume operation of the Manual trip. In addition, 
the Manual Trip channels are not testable without actually causing 
a reactor trip, so even if the difficulty were corrected, the post 
maintenance testing necessary to declare the channel OPERABLE could 
not be completed during operation. 

D. 1, D. 2. 1, and D. 2. 2 

Condition D is entered if Required Actions associated with 
Condition A, B, or C are not met within the required Completion 
Time, or if more than one Manual Trip, Matrix Logic, or Initiation 
Logic channel is inoperable. 

If the Required Actions associated with these Conditions cannot be 
completed within the required Completion Times, the reactor must be 
brought to a MODE in which the Required Actions do not apply. The 
Required Action D.l allowed Completion Time of 6 hours to be in 
MODE 3 is reasonable, based on operating experience, for reaching 
the required MODE from full power conditions in an orderly manner 
and without challenging plant systems. 

Required Actions D.2.1 and D.2.2 allow 6 hours to ensure that no 
more than one control rod is capable of being withdrawn or to 
ensure PCS boron ·is at least that required in the COLR for 
LCO 3.9.1. This completion time is reasonable to place the plant 
in a MODE where the Required Actions do not apply . 
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SURVEILLANCE SR 3.3.2.1 
REQUIREMENTS 

PALISADES 

A CHANNEL FUNCTIONAL TEST on each RPS Logic channel is performed 
every 92 days to ensure the entire channel will perform its 
intended function when needed. 

In addition to power supply tests, the RPS CHANNEL FUNCTIONAL TEST 
consists of three overlapping tests as described in Reference 3. 
These tests verify that the RPS is capable of performing its 
intended function, from bistable input through the de-energizing of 
the clutch power supplies. The first test, the bistable test, is 
addressed by SR 3.3.l.3 in LCO 3.3.l. 

This SR addresses the two tests associated with the RPS Logic: 
Matrix Logic and Initiation Logic (Trip Path). 

Matrix Logic Tests 

These tests are performed one matrix at a time. They verify that a 
coincidence in the two input channels for each Function removes 
power from the matrix relays. During testing, power is applied to 
the matrix relay test coils and prevents the matrix relay contacts 
from assuming their de-energized state. The Matrix Logic tests 
will detect any short circuits around the bistable contacts in the 
coincidence logic such as may be caused by faulty bistable relay or 
trip channel bypass contacts. 

Trip Path Tests 

These tests are similar to the Matrix Logic tests, except that test 
power is withheld from one matrix relay a_t a time, allowing the 
initiation circuit to de-energize, de-energizing the affected set 
of clutch power supplies. 

The Frequency of 92 days is based on the reliability analysis 
presented in topical report CEN-327, "RPS/ESFAS Extended Test 
Interval Evaluation" (Ref. 4). 

SR 3.3.2.2 

A CHANNEL FUNCTIONAL TEST on the Manual Trip channels is performed 
prior to a reactor startup to ensure the entire channel will 
perform its intended function if required. The Manual Trip 
Function can only be tested when the plant is shutdown. The 
simplicity of this circuitry and the absence of drift concern makes 
this Frequency adequate. Additionally, operating experience has 
shown that these components usually pass the Surveillance when 
performed once within 7 days prior to each reactor startup . 
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B 3.3 INSTRUMENTATION 

B 3.3.3 Engineered Safety Features Instrumentation (ESFI) 

BASES 

BACKGROUND 

PALISADES 

The ESF Instrumentation initiates necessary safety systems, based 
upon the values of selected unit parameters, to protect against 
violating core design limits and the Primary Coolant System (PCS) 
pressure boundary and to mitigate accidents. 

The ESFI contains devices and circuitry that generate the following 
signals when the monitored variables reach levels that are 
indicative of conditions requiring protective action. Also listed 
are the inputs to each ESFI Actuation Signal: 

1. Safety Injection Actuation Signal (SIS); 

a. Containment High Pressure (CHP) 

b. Pressurizer Pressure - Low 

2. Containment High pressure; 

a. Containment Pressure - High - Left Train 

b. Containment Pressure - High - Right Train 

3. Containment High Radiation (CHR) 

a. Containment Area Radiation - Hi 

4. Steam Generator Low Pressure (SGLP) 

a. "A" SG Pressure - Low 

b. "B" SG Pressure - Low 

5. Auxiliary Feedwater Actuation 

a. "A" SG Level - Low 

b. "B" SG Level - Low 

6. Recirculation Actuation Signal (RAS); 

a. Safety Injection Refueling Water Tank (SIRWT) Level - Low 
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In the above list of actuation signals, the CHP and SIRWT Level 
signals are derived from pressure and level switches. 

Equipment actuated by each of the above signals is identified in 
the FSAR Section 7.3 (Ref. 1). 

The ESF circuitry, with the exception of Recirculation Actuation 
Signal (RAS), employs 2-out-of-4 logic. Four independent 
measurement channels are provided for each function used to 
generate ESF actuation signals. When any two channels of the same 
function reach their setpoint, actuating relays are energized 
which, in turn, initiate the protective actions. Two separate and 
redundant trains of actuating relays, each powered from separate 
power supplies, are utilized. These separate relay trains operate 
redundant trains of ESF equipment. 

RAS logic consists of output contacts of the relays actuated by the 
SIRWT level switches arranged in a "l-out-of-2 taken twice" logic. 
The contacts are arranged so that at least one low level signal 
powered from each station battery is required to initiate RAS. 
Loss of a single battery, therefore, cannot either cause or prevent 
RAS initiation. 

Measurement Channels 

Measurement channels, consisting of field transmitters or process 
sensors and associated instrumentation, provide a measurable 
electronic signal based upon the physical characteristics of the 
parameter being measured. 

Four identical measurement channels are provided for each parameter 
used in the generation of trip signals. These are designated 
Channels A through D. Measurement channels provide input to ESF 
bistable trip units within the same ESFI channel. In addition, 
some measurement channels are also be used as inputs to Reactor 
Protective System (RPS) bistables, and most provide indication in 
the control room. Measurement channels used as an input to the RPS 
or ESFI are not used for control Functions. Those ESFI sensors 
shared with the RPS are identified in Table B 3.3.1-1. 

When a channel monitoring a parameter indicates an unsafe 
condition, the bistable monitoring the parameter in that channel 
will trip. In the case of SIRWT and CHP, the sensors are latching 
auxiliary relays from level and pressure switches respectively, 
which do not develop an analog input to separate bistable. 
Tripping two or more channels of bistables monitoring the same 
parameter will actuate both trains of Actuation Logic of the 
associated Engineered Safety Features (ESF) equipment . 
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Three of the four measurement and bistable channels are necessary 
to meet the redundancy and testability of GDC 21 in Appendix A to 
10 CFR 50 (Ref. 2). The fourth channel provides additional 
flexibility by allowing one channel to be removed from service in a 
bypass condition for maintenance or testing while still maintaining 
a minimum 2-out-of-3 logic. There are, ·however, no built-in 
provisions for channel bypasses in the ESFI design. 

Since no single failure will either cause or prevent a protective 
system actuation and no protective channel feeds a control channel, 
this arrangement meets the requirements of IEEE Standard 279-1971 
(Ref.-4). 

Bi stables 

Bistables receive an analog input from the measurement channels, 
compare the analog input to trip setpoints, and provide contact 
output to the Actuation Logic. They also provide local trip 
indication and remote annunciation. 

There are four channels of bistables, designated A through D, for 
each ESF Function, one for each measurement channel. 

The trip setpoints and Allowable Values used in the bistables are 
based on the analytical limits stated in Reference 5. The 
selection of these trip setpoints is such that adequate protection 
is provided when all sensor and processing time delays are taken 
into account. To allow for calibration tolerances, and 
instrumentation uncertainties, Allowable Values specified in 
Table 3.3.3-1, in the accompanying LCO, are conservatively adjusted 
with respect to the analytical limits. A detailed description of 
the method used to calculate the trip setpoints, including their 
explicit uncertainties, is provided in the CPCo EGAD "Setpoint 
Methodology" (Ref. 7). The actual nominal trip setpoint entered 
into the bistable is normally still more conservative than that 
specified by the Allowable Value to account for changes in random 
measurement errors detectable by a CHANNEL FUNCTIONAL TEST and 
CHANNEL CALIBRATION . If the measured setpoint does not exceed the 
Allowable Value, the bistable is considered OPERABLE. 

Setpoints in accordance with the Allowable Value will ensure that 
Safety Limits of Chapter 2.0, "SAFETY LIMITS (SLs)," are not 
violated during Anticipated Operational Occurrences (AOOs) and that· 
the consequences of Design Basis Accidents (DBAs) will be 
acceptable, providing the plant is operated from within the LCOs at 
the onset of the AOO or OBA and the equipment functions as 
designed . 
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APPLICABLE 
SAFETY 
ANALYSES 

PALISADES 

Each of the six ESF actuating signals in Table 3.3.3-1 operates two 
trains of actuating relays. Each train is capable of initiating a 
safeguards equipment load group to meet the minimum requirements to 
provide all functions necessary to operate the system associated 
with the plant's capability to cope with abnormal events. 

The logic circuitry includes bypass provisions such that the SGLP 
function may be bypassed if 3-out-of-4 SG pressure channels are 
below a bypass permissive setpoint. Similarly, the SIS on 
Pressurizer Pressure - Low may be bypassed when 3-out-of-4 channels 
are below a permissive setpoint. · 

Each of the analyzed accidents can be detected by one or more ESF 
Functions. One of the ESF Functions is the primary actuation 
signal for that accident. An ESFI Function may be the primary 
actuation signal for more than one type of accident. An ESFI 
Function may also be a secondary, or backup, actuation signal for 
one or more other accidents. Functions such as Manual Initiation, 
not specifically credited in the accident analysis, serve as 
backups to Functions and are part of the NRC approved licensing 
basis for the plant. 

ESF Instrumentation protective Functions are as follows: 

1. Safety Injection Signal 

The SIS ensures acceptable consequences during Loss Of Coolant 
Accident (LOCA) events, including steam generator tube 
rupture, and Main Steam Line Breaks (MSLBs) or Feedwater Line 
Breaks (FWLBs) (inside containment). To provide the required 
protection, SIS is actuated by manual initiation, by a CHP 
signal, or by 2-out-of-4 Pressurizer Pressure channels 
decreasing below the setpoint. SIS initiates the following 
actions: 

a) Start HPSI & LPSI pumps 

b) Enable Containment Spray Pump Start on CHP 

c) Initiate Safety Injection Valve operations 

Each Manual Actuation channel consists of one pushbutton which 
directly starts the SIS actuation logic for the associated 
train . 

B 3.3-43 
Amendment No: 



• 

• 

BASES 

APPLICABLE 
SAFETY 
ANALYSES 

(continued) 

PALISADES 

ESF Instrumentation 
B 3.3.3 

The pressurizer pressure instrument channels which provide 
input to SIS are the same channels which provide an input to 
the RPS. The RPS receives an analog signal from each 
Pressurizer Pressure channel; each SIS initiation logic train· 
receives a binary signal from a group of four relays, each 
actuated by a bistable in one of the four instrument channels. 
The contacts of these relays are wired into a 2-out-of-4 
logic. It is the output of this pressurizer pressure 
2-out-of-4 logic circuit that is blocked during plant 
cooldowns. A'similar arrangement of bistables and relays 
provide the pressurizer pressure-low block permissive signal 
when three of the four pressurizer pressure - low bypass 
btstables are below the bypass setpoint. The initiation and 
block circuits are illustrated in ReferencelO. 

Each SIS logic train is also actuated by a contact pair on one 
of the CHP initiation relays for the associated CHP train. 

Each train of SIS actuation logic consists of a group of "SIS" 
relays which energize and seal in when the initiation logic is 
satisfied. These SIS relays actuate alarms and control 
functions. One of the control functions selects between an 
immediate actuation circuit, if offsite power is available, 
and a time sequenced actuation circuit, if only diesel power 
is available. These actuation circuits initiate motor 
operated valve opening and pump starting. The SIS actuation 
logic is illustrated in Reference 10. 

3. Containment High Pressure Signal 

The CHP signal closes all containment isolation valves not 
required for ESF operation, ensuring acceptable consequences 
during LOCAs and MSLBs or FWLBs (inside containment). 

CHP is actuated by 2-out-of-4 pressure switches for the 
associated train reaching their setpoints. CHP initiates the 
following actions: 

a) Containment Spray 

b) Safety Injection Signal 

c) Main Feedwater Isolation 

d) Main Steam Line Isolation 

e) Control Room HVAC Emergency Mode 

f) Close Containment Isolation Valves 
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Eight containment pressure channels are provided. Each 
channel consists of one pressure sensing bellows which 
actuates two micro - switches. Four of these sixteen micro -
switches provide input to the RPS; the remainder are divided 
into two circuits of 2-out-of-4 logic for the CHP logic 
trains. 

Each CHP logic train consists of an arrangement of six micro -
switch contacts and a test relay which energize a group of 
"SP" relays when the 2-out-of-4 logic is satisfied. The CHP 
logic is illustrated in Reference 11. 

In performing the Containment Isolation Function, either a CHP 
or a CHR will isolate the same containment isolation valves, 
except that CHR does not close Component Cooling line valves. 

4. Containment High Radiation Signal 

CHR is actuated by manual action or, during normal operation, 
by 2-out-of-4 radiation monitors setpoints. During refueling 
operations the CHR actuation is manually switched to actuate 
on l-of-2 low range radiation monitors at a much lower 
setpoint. CHR initiates the following actions: 

a) Control Room HVAC Emergency Mode 

b) Close Containment Isolation Valves 

c) Block automatic starting of ECCS pump room sump pumps 

The containment area radiation monitors which actuate CHR each 
de-energize an output relay upon reaching their setpoint. The 
output contacts of these relays are arranged into two trains 
of 2-out-of-4 logic. Two manual controls each de-energize two 
of these relays, initiating both trains of CHR. When either 
train of 2-out-of-4 logic is satisfied, a group of "SR" relays 
energize to initiate CHR actions. 

One containment radiation monitor is located adjacent to each 
containment air cooler where radioiodines would condense along 
with water vapor in the event of minor breaches of primary 
system integrity. Radiation monitor locations in lower level 
containment will respond to an abnormal accumulation of 
radioactive coolant, such as from a ruptured letdown line, or 
Primary Drain Tank leakage. CHR logic is depicted in 
Reference 12. 

During refueling operations, separate switch-selectable 
radiation monitors initiate CHR, as addressed by LCO 3.3.6 . 
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The SGLP ensures acceptable consequences during an MSLB or 
FWLB by isolating the steam generator if it indicates a low 
steam generator pressure. The SGLP, concurrent with or 
following a reactor trip, minimizes the rate of heat 
extraction and subsequent cooldown of the PCS during these 
events. 

One SGLP circuit is provided for each SG. Each SGLP circuit 
is actuated by 2-out-of-4 pressure channels on the associated 
SG reaching their setpoint. SGLP initiates the following 
actions: · 

a) Close the associated Feedwater Regulating valve and its 
bypass. 

b) Close both Main Steam Isolation Valves. 

The SG pressure instrument channels which provide input to 
SGLP are the same channels which provide an input to the RPS. 
Both the SGLP logic and the RPS receive analog signals from 
the instrument channel, and both have their own bistables to 
initiate actuation on low pressure . 

Each SGLP logic is made up of output contacts from four 
pressure bistables from the associated steam generator. When 
the logic circuit is satisfied, two relays are energized to 
actuate steam and feedwater line isolation. The SGLP logic is 
depicted in Reference 13 

Recirculation Actuation Signal 

At the end of the injection phase of a LOCA, the SIRWT will be 
nearly empty. Continued cooling must be provided by the ECCS 
to remove decay heat. The source of water for the ECCS pumps 
is automatically switched to the· containment recirculation 
sump. Switchover from SIRWT to the containment sump must 
occur before the SIRWT empties to prevent damage to the ECCS 
pumps and a loss of core cooling capability. For si~ilar 
reasons, switchover must not occur before there is sufficient 
water in the containment sump to support pump suction. 
Furthermore, early switchover must not occur to ensure 
sufficient borated water is injected from the SIRWT to ensure 
the reactor remains shut down in the recirculation mode. A 
SIRWT Level - Low signal initiates the RAS . 
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RAS is actuated by manually actuating the circuit "Test" 
switch or by two of the four level sensors in the SIRWT 
reaching their setpoints. RAS initiates the following· 
actions: 

a) Trip LPSI pumps (this trip can be manually bypassed) 

b) Switch HPSI & Spray suction from SIRWT to Containment 
Sump 

c) Adjust cooling water to Shutdown Cooling Heat Exchangers 

d) Closes the SIRWT Recirc CVs. 

The four SIRWT level sensors each de-energize two relays, one 
per logic train, when tank level reaches the setpoint. Each 
channel of level sensor and associated output relays is 
powered from a different Preferred AC bus. Two Preferred AC 
buses are powered, through inverters, from each station 
battery. The manual RAS control for each train de-energizes 
two of these relays, initiating RAS through the logic train. 

Each train of RAS logic consists of the output contacts of the 
relays actuated by the level switches arranged in a 
"l-out-of-2 taken twice" logic. The contacts are arranged so 
that at least one low level signal powered from each station 
battery is required to initiate RAS. Loss of a single 
battery, therefore, cannot either cause or prevent RAS 
initiation. When the logic is satisfied, two DC relays are 
energized to initiate RAS actions and alarms. The RAS logic 
is illustrated in Reference 3. 

The RAS signal is actuated by separate se~sors from those 
which provide tank level indication. The allowable range of 
21'' to 27" above the tank floor corresponds to 1.1% to 3.3% 
indicated level. Typically the actual setting is near the 
midpoint of the allowable range. 

Each RAS Train actuates the valves in the injection and spray 
pump suction lines for the associated train switching the 
water supply from the SIRW tank to the containment sump for a 
recirculation mode of operation. The time required to reach 
the RAS setpoint depends on the initiating event. Following 
a OBA, RAS would occur after a period of approximately 
20 minutes. The setpoint was chosen to provide adequate water 
in the containment sump for HPSI pump net positive suction 
head following an accident, but prevent the pumps from running 
dry during the 60 second switchover . 
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An AFAS initiates feedwater flow to both steam generators if a 
low level is indicated in either steam generator. 

The AFAS maintains a steam generator heat sink during the 
following events: 

• MSLB; 

• FWLB; 

• Inadvertent opening of a steam generator atmospheric dump 
valve; and 

• Loss of feedwater. 

AFAS is actuated by manual action or by 2-out-of-4 level 
sensors on either steam generator reaching their setpoints. 
Manual actuation of Auxiliary Feedwater may be accomplished 
through pushbutton actuation of each AFAS channel or by use of 
individual pump and valve controls. Each AFAS channel starts 
the associated AFW pump(s) and opens the associated flow 
control valves. 

The steam generator level instrument channels which provide 
input to AFAS are the same channels which provide an input to 
the RPS. Both the AFAS cabinets and the RPS receive analog 
signals from the instrument channel, and both have their own 
bi stables to initiate actuation on low level. · 

Each AFAS train contains a 2-out-of-4 logic for each steam 
generator. One AFAS logic train actuates motor driven AFW 
pump P-8A and turbine driven pump P-88 and the associated flow 
control valves; the other actuates motor driven pump P-8C and 
the associated valves. Each train provides flow to both steam 
generators. The AFAS logic uses solid state logic circuits . 
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The LCO requires all channel components necessary to provide an ESF 
actuation to be OPERABLE. 

The Bases for the LCO on ESF Functions are: 

1. Safety Injection Signal 

a. Pressurizer Pressure - Low 

This LCO requires four channels of SIAS Pressurizer 
Pressure - Low to be OPERABLE in MODES 1, 2, and 3. 

The setpoint was chosen so as to be low enough to avoid 
actuation during plant operating transients, but to be 
high enough to be quickly actuated by a Loss of Coolant 
Accident (LOCA) or Main Steam Line Break (MSLB). The 
settings include an uncertainty allowance of -22 psia and 
are the settings assumed in the Loss of Coolant Accident 
analysis. 

The Pressurizer - Low signal for each SIS train can be 
blocked when 3-out-of-4 channels indicate below 
1700 psia. This block prevents undesired actuation of 
SIS during a Qormal plant cooldown. The block signal is 
automatically removed when 2-out-of-4 channels exceed the 
setpoint, in accordance with the bypass philosophy of 
removing bypasses when the enabling conditions are no 
longer satisfied. 

This LCO requires four channels of the bypass permissive 
removal fof SIS Pressurizer Pressure - Low to be OPERABLE 
in MODES 1, 2, and 3. 

The bypass permissive channels consist of four sensor 
subsystems and two actuation subsystems. This LCO 
applies to failures in the four sensor subsystems, 
including sensors, bistables, and associated equipment. 
Failures in the actuation subsystems, including the 
manual bypass switches, are considered Actuation Logic 
failures and are addressed in LCO 3.3.4. 

This LCO applies to the bypass removal feature only. If 
·the bypass enable Function is failed so as to prevent 

entering a bypass condition, operation may continue. 

The block permissive is set low enough so as not to be 
enabled during normal plant operation, but high enough to 
allow blocking prior to reaching the trip setpoint . 
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This LCO requires four channels of CHP Containment Pressure -
High to be OPERABLE for each of the two trains in MODES l, 2, 
and 3. 

The setpoint was chosen so as to be high enough to avoid 
actuation by containment temperature or atmospheric pressure 
changes, but low enough to be quickly actuated by a LOCA or a 
MSLB in the containment. 

3. Containment High Radiation Signal 

This LCO requires four channels of CHR to be OPERABLE in 
.MODES 1, 2, and 3. 

The setpoint is based on the maximum primary coolant leakage 
to the containment atmosphere allowed by Specification 3.1.5 
and the maximum activity allowed by Specification 3.1.4. 
N16 concentration reaches equilibrium in containment 
atmosphere due to its short half-life, but other activity was 
assumed to build up. At the end of a 24-hour leakage period 
the dose rate is approximately 20 R/h as seen by the area 
monitors. A large leak could cause the area dose rate to 
quickly exceed the 20 R/h setting and initiate CHR. 

4. Steam Generator Pressure - Low 

This LCO requires four channels of Steam Generator Pressure -
Low Instrumentation for each steam generator to be OPERABLE in 
MODES 1, 2, and 3. 

The setpoint was chosen to be low enough to avoid actuation 
during plant operation, but be close enough to full power 
operating pressure to be actuated quickly in the event of a 
MSLB. The setting of includes a -22 psi uncertainty allowance 
and was the setting used in the FSAR Section 14 analysis. 

The SGLP signal from each steam generator may be blocked when 
3-of-the-4 steam pressure channels indicate below 550 psia. 
This block prevents undesired actuation during a normal plant 
cooldown. The block signal is automatically removed when 
steam pressure exceeds the setpoint. 

Each SGLP logic is made up of output contacts from four 
pressure bistables from the associated steam generator. When 
the logi( circuit is satisfied, two relays are energized to 
actuate steam and feedwater line isolation. A similar logic 
circuit is provided for each block circuit . 
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The block is automatically removed when the steam pressure 
exceeds 550 psig, in accordance with the bypass phflosophy of 
removing bypasses when the enabling conditions are no longer 
satisfied. 

This LCO applies to failures in the foui sensor subsystems, 
including sensors, bistables, and associated equipment. 
Failures in the actuation subsystems, including the manual 
bypass switches, are considered Actuation Logic failures and 
are addressed in LCO 3.3.4. 

This LCO applies to the bypass removal feature only. If the 
bypass enable Function is failed so as to prevent entering a 
bypass condition, operation may continue. 

The block permissive is set low enough so as not to be enabled 
during normal plant operation, but high enough to allow 
blocking prior to reaching the trip setpoint. 

5. Auxiliary Feedwater Actuation Signal 

The AFAS logic actuates Auxiliary Feedwater (AFW) to both 
steam generators on low 1 eve l in either SG . 

The Auxiliary Feedwater Actuation Signal (AFAS) is initiated 
by 2-out-of-4 low level signals occurring for either steam 
generator, as sensed by narrow range level transmitters. The 
setpoint is the same as that for Reactor Trip. The allowable 
value was chosen to assure that Auxiliary Feedwater Flow would 
be initiated while the steam generator could still act as a 
heat sink and steam source, and to assure that a reactor trip 
would not occur on low level without the actuation of 
Auxiliary Feedwater. 

This LCO requires four channels for each steam generator of 
Steam Generator Level - Low to be OPERABLE in MODES 1, 2, 
and 3 . 
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a. Safety Injection Refuel inq Water Tank Level - Low 

This LCO requires four channels of SIRWT Level - Low to 
be OPERABLE in MODES 1, 2, and 3. 

The RAS signal is actuated by separate sensors from those 
which provide tank level indication. The allowable range 
of 21" to 27" above the tank floor corresponds to 1.1% to 
3.3% indicated level. Typically the actual setting is 
near the midpoint of the allowable range. 

The upper limit on the Allowable Value for this trip is 
set low enough to ensure RAS does not initiate before 
sufficient water is transferred to the containment sump. 
Premature recirculation could impair the reactivity 
control Function of .safety injection by limiting the 
amount of boron injection. 

Premature recirculation could also damage or disable the 
recirculation system if recirculation begins before the 
sump has enough water to prevent air containment in the 
suction. The lower limit on the SIRWT Level - Low trip 
Allowable Value is high enough to transfer suction to the 
containment sump prior to emptying the SIRWT. 

Four SIRWT level sensors are arranged to provide two 
independent Recirculation Actuation Signals. Each low 
level sensors is powered from a separate Preferred AC 
bus; thus two are ultimately powered from each station 
battery. Each Recirculation Actuation Signal (RAS) 
circuit is wired with the contacts from the pair of level 
sensors powered from the same battery in parallel. These 
two parallel circuits are wired in series, producing a 
"l-out-of-2 taken twice" logic. RAS for each train is 
actuated by either switch from the left battery sensing 
low level concurrently with either switch from the right 
battery . 
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APPLICABILITY All ESF Instrumentation Functions are required to be OPERABLE in 
MODES 1, 2, and 3. In MODES 1, 2, and 3 there is sufficient energy 
in the primary and secondary systems to warrant automatic ESF 
System responses to: 

PALISADES 

• Close the main steam isolation valves to preclude a positive 
reactivity addition; 

• Actuate AFW to preclude the loss of the steam generators as a 
heat sink (in the event the normal feedwater system is not 
available); 

• Actuate ESF systems to prevent or limit the release of fission 
product radioactivity to the environment by isolating 
containment and limiting the containment pressure from 
exceeding the containment design pressure during a design 
basis LOCA or MSLB; and 

• Actuate ESF systems to ensure sufficient borated inventory to 
permit adequate core cooling and reactivity control during a 
design basis LOCA or MSLB accident. 

In MODES 4, 5, and 6, automatic actuation of ESF Instrumentation 
Functions is not required because adequate time is available for 
plant operators to evaluate plant conditions and respond by 
manually operating the ESF components, if required. In LCO 3.6.3, 
containment isolation vales must remain OPERABLE IN mode 4. It is 
thus possible to initiate CHP and CHR manually, on a component 
basis, in MODE 4. LCO 3.3.6 addresses automatic Refueling CHR 
isolation during core alterations or during movement of irradiated 
fuel . 

In MODES 5 and 6, ESF Instrumentation initiated systems are either 
reconfigured or disabled for shutdown cooling operation. Accidents 
in these MODES are slow to develop and would be mitigated by manual 
operation of individual components . 
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The most common cause of channel inoperability is outright failure 
or drift of the bistable or process module sufficient to exceed the 
tolerance allowed by the plant specific setpoint analysis. 

Typically, the drift is small and results in a delay of actuation 
rather than a total loss of function. Determination of setpoint 
drift is generally made during the performance of a CHANNEL 
FUNCTIONAL TEST when the process instrument is set up for 
adjustment to bring it to within specification. If the actual trip 
setpoint is not within the Allowable Value in Table 3.3.3-1, the 
channel is inoperable and the appropriate Condition(s) are entered. 

In the event a channel's trip setpoint is found nonconservative 
with respect to the Allowable Value in Table 3.3.3-1, or the 
sensor, instrument loop, signal processing electronics, or ESF 
Instrumentation bistable is found inoperable, then all affected 
Functions provided by that channel must be declared inoperable and 
the plant must enter the Condition statement for the particular 
protection Function affected. 

When the number of inoperable channels in a trip Function exceeds 
those specified in any related Condition associated with the same 
trip Function, then the plant is outside the safety analysis. 
Therefore, LCO 3.0.3 should be immediately entered if applicable in 
the current MOOE of operation. 

A Note has been added to clarify the application of the Completion 
Time rules. The Conditions of this Specification may be entered 
independently for each Function in Table 3.3.3-1. Completion Times 
for each inoperable channel of a Function will be tracked 
separately. 

A.l and A.2 

Condition A applies to one SIRWT Low Level channel inoperable. The 
SIRWT low level circuitry is arranged in a "l-out-of-2 taken twice" 
logic rather than the more frequently used 2-out-of-4 logic. 
Therefore, Required Action A.l differs from other ESF functions. 
With a bypassed SIRWT low level channel, an additional failure 
might disable automatic RAS, but would not initiate a premature 
RAS. With a tripped channel, an additional failure could cause a 
premature RAS, but would not disable the automatic RAS. 

Since considerable time is available after initiation of SIS until 
RAS is required and there is quite a tolerance on the time when RAS 
must be initiated, and since a premature RAS could damage all the 
ESF pumps, it is preferable to bypass an inoperable channel and 
risk loss of automatic RAS than to trip a channel and risk a 
premature RAS. 
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Eight hours is allowed for this action since it must be 
by circuit modification. 

Action A.2 requires that the inoperable channel must be repaired 
within 7 days to limit the time the unit is operated with an 
inoperable channel. 

Condition B applies to the failure of a single channel of one or 
more input parameters in the following ESFI Functions: 

1. Safety Injection Signal 
Pressurizer Pressure - Low 

2. Containment High Pressure 

3. Containment High Radiation 

4. Steam Generator Low Pressure 

5. Auxiliary Feedwater Actuation Signal 
Steam Generator Level - Low 

ESF coincidence logic is normally 2-out-of-4. If one ESF 
Instrumentation channel is inoperable, startup or power operation 
is allowed to continue as long as action is taken to restore the 
design level of redundancy. 

If one ESF Instrumentation channel is inoperable, startup or power 
operation is allowed to continue, providing the inoperable channel 
is placed in trip within 7 days (Required Action B.l). The 
provision of four trip channels allows one channel to be failed in 
a non-trip condition or optionally bypassed up to the 7 day 
Completion Time allotted to place the channel in Trip, although 
except for AFAS there are no installed design provisions for this 
bypass function. Operating with one failed channel in a non-trip 
condition or bypassed (removed from service) during operations, 
placing the ESFI in 2-out-of-3 coincidence logi.c. 

If the failed channel cannot be restored to OPERABLE status in 
7 days, the associated bistable is placed in a tripped condition. 
This places the function in a l-out-of-3 configuration. In this 
configuration, common cause failure of the dependent channel cannot 
prevent ESF actuation. The 7 day Completion Time is based upon 
operating experience, which has demonstrated that a random failure 
of a second channel occurring during the 7 day period is a low 
probability event . 
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Condition C applies to the failure of two channels in any of the 
ESFI functions addressed by Condition B: 

With two inoperable channels, one channeJ should be placed in trip 
within the 8 hour Completion Time. Eight hours is allowed for this 
action since it must be accomplished by a circuit modification, or 
by removing power from a circuit component. 

With one channel of protective instrumentation bypassed or failed 
in a non-trip condition, the ESF Function is in 2-out-of-3 logic, 
but with another channel failed the ESFI may be operating with a 
2-out-of-2 logic. This is outside the assumptiQns made in the 
analyses and should be corrected. To correct the problem, the 
second channel is placed in trip. This places the ESFI in a 
l-out-of-2 logic. If any of the other OPERABLE channels receives a 
trip signal, ESFI actuation will occur. 

One of the failed channels should be restored to OPERABLE status 
within 7 days, for reasons similar to those for Condition B. After 
one channel is restored to OPERABLE status, the provisions of 
Condition B still apply to the remaining inoperable channel. 
Therefore, the channel that is still inoperable after completion of 
Required Action C.2 must be placed in trip if more than 7 days has 
elapsed since the initial channel failure. 

The Required Action is modified by a Note stating that LCO 3.0.4 is 
not applicable. The Note was added to allow the changing of MODES 
even though two channels are inoperable, with one channel tripped. 
MODE changes in this configuration are allowed, to permit 
maintenance and testing on one of the inoperable channels. In this 
configuration, the protection system is in a l-out-of-2 logic, and 
the probability of a common cause failure affecting both of the 
OPERABLE channels during the 7 days permitted is remote. 

D.l and D2 

Condition D applies to the failure of one or two bypass r~moval 
channels. 

The bypass removal channels consist of four sensor subsystems and 
two actuation subsystems. Condition D applies to failures in orie 
or two of the four sensor subsystems, including sensors, bistables, 
and associated equipment. Failures in the actuation subsystems, 
including the manual bypass pushbuttons, are considered Actuation 
Logic failures and are addressed in LCO 3.3.4 . 
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In Condition D, it is permissible to continue operation with one 
bypass permissive removal channel failed, providing the bypass is 
disabled (Required Action 0.1). Since the bypass Function must be 
manually enabled, the bypass permissive Function will not by itself 
cause an undesired bypass insertion, even if multiple sensor 
channels fail. Because the bypass pushbutton seals in the bypass 
function when depressed, once inserted, bypass removal can only be 
accomplished by removing a fuse or some similar time consuming 
action. 

If the bypass removal feature in the inoperable channel cannot be 
defeated, actions to address the inoperability of the affected 
automatic trip channel must be taken. Required Action D.2 requires 
declaring the affected Actuation Logic Trains inoperable, and 
entering the appropriate Condition. If the bypass removal feature 
cannot be removed, then the affected ESF function (Low Pressure SIS 
input or SGLP) is inoperable. LCO 3.3.4 addresses Logic Channel 
inoperability. The 8 hour Completion Time is permitted due to the 
absence of installed bypass defeat capability, requiring the need 
for equipment modifications. 

E.l and E.2 

If the Required Actions and associated Completion Times of 
Condition A, B, C, or D, are not met, the plant must be brought to 
a MODE in which the LCO does not apply. To achieve this status, 
the plant must be brought to at least MODE 3 within 6 hours and to 
MODE 4 within 30 hours. The allowed Completion Times are 
reasonable, based on operating experience, to reach the required 
plant conditions from full power conditions in an orderly manner 
and without challenging plant systems. 

The SRs for any particular ESF Function are found in the SRs column 
of Table 3.3.3-1 for that Function. Most functions are subject to 
CHANNEL CHECK, CHANNEL FUNCTIONAL TEST, and CHANNEL CALIBRATION. 

SR 3.3.3.l 

A CHANNEL CHECK is performed each 12 hours on each ESF input 
channel which is provided with an indicator to provide a 
qualitative assurance that the channel is working properly and that 
its readings are within limits. The CHP Signal and SIRWT level 
channels have no associated control room indicator, and are not 
channel checked. 
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Performance of the CHANNEL CHECK once every 12 hours ensures that a 
gross failure of instrumentation has not occurred. A CHANNEL CHECK 
is normally a comparison of the parameter indicated on one channel 
to a similar parameter on other channels. It is based on the 
assumption that instrument channels monitoring the same parameter 
should read approximately the same value. Significant deviations 
between instrument channels could be an indication of excessive 
instrument drift in one of the channels or of something even more 
serious. CHANNEL CHECK will detect gross channel failure; thus, it 
is key to verifying the instrumentation continues to operate 
properly between each CHANNEL CALIBRATION. 

Agreement criteria are determined by the plant staff based on a 
combination of the channel instrument uncertainties, including 
indication and readability. If a channel is outside the criteria, 
it may be an indication that the sensor or the signal processing 
equipment has drifted outside its limit. If the channels are 
within the criteria, it is an indication that the channels are 
OPERABLE. If the channels are normally off scale during times when 
Surveillance is required, the CHANNEL CHECK will only verify that 
they are off scale in the same direction. Offscale low current 
loop channels are verified to be reading at the bottom of the range 
and not failed downscale . 

The Frequency of about once every shift is based on operating 
experience that demonstrates channel failure is rare. Since the 
probability of two random failures in redundant channels in any 
12 hour period is extremely low, the CHANNEL CHECK minimizes the 
chance of loss of protective function due to failure of redundant 
channels. The CHANNEL CHECK supplements less formal, but more 
frequent, checks of CHANNEL OPERABILITY during normal operational 
use of displays associated with the LCO required channels. 

SR 3.3.3.2 

A CHANNEL FUNCTIONAL TEST is performed every 92 days to ensure the 
entire channel will perform its intended function when needed. 

This test is required to be performed each 92 days on ESF input 
channels provided with on-line testing capability. It is not 
required for the SIRWT Level channels since they have no built in 
test capability. The CHANNEL FUNCTIONAL TEST for SIRWT Level 
channels is performed each 18 months as part of the required 
CHANNEL CALIBRATION. 

The CHANNEL FUNCTIONAL TEST tests the individual sensor subsystems 
using an analog test input to each bistable . 
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A test signal is superimposed on the input in one channel at a time 
to verify that the bistable trips within the specified tolerance 
around the setpoint. Any setpoint adjustment shall be consistent 
with the assumptions of the current setpoint analysis. · 

The as found and as left values must also be recorded and reviewed 
for consistency with the assumptions of the surveillance interval 
extension analysis. The requirements for this review are outlined 
in Reference 9. 

SR 3.3.3.3 

CHANNEL CALIBRATION is a complete check of the instrument channel, 
including the sensor. The Surveillance verifies that the channel 
responds to a measured parameter within the necessary range and 
accuracy. CHANNEL CALIBRATION leaves the channel adjusted to 
account for instrument drift between successive calibrations to 
ensure that the channel remains operational between successive 
surveillances. CHANNEL CALIBRATIONS must be performed consistent 
with the setpoint analysis. 

The as found and as left values must also be recorded and reviewed 
for consistency with the assumptions of the extension analysis. 
The requirements for this review are outlined in Reference 9 . 

The Frequency is based upon the assumption of an 18 month 
calibration interval for the determination of the magnitude of 
equipment drift in the setpoint analysis. 
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