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Crystal River Nuclear Plant 
Docket No. 50-302 
Operating License No. DPR-72 
 

 
Progress Energy Florida, Inc. 
Crystal River Nuclear Plant 
15760 W. Powerline Street 
Crystal River, FL  34428 

Ref: 10 CFR 50.90 
 

June 15. 2011 
3F0611-02 
 
U.S. Nuclear Regulatory Commission 
Attn:  Document Control Desk 
Washington, DC  20555-0001 
 
Subject: Crystal River Unit 3 – License Amendment Request #309, Revision 0, 
 Extended Power Uprate 
 
Dear Sir: 
 
Florida Power Corporation (FPC), doing business as Progress Energy Florida, Inc., requests a 
revision to the Crystal River Unit 3 (CR-3) Operating License (OL) and Improved Technical 
Specifications (ITS) in accordance with 10 CFR 50.90.  Approval of License Amendment 
Request (LAR) #309, Revision 0, would increase the unit’s rated thermal power level from 2609 
megawatts (MWt) to 3014 MWt.  As such, this power uprate is considered an Extended Power 
Uprate (EPU). 
 
The planned application was the topic of public meetings between the NRC and CR-3 personnel 
on April 23, 2007 (Accession Number ML071990372), September 14, 2007 (Accession Number 
ML080510384), May 19, 2008 (Accession Number ML081410862), April 1, 2009 (Accession 
Number ML090910729), June 7, 2010 (Accession Number ML101680383), and April; 21, 2011 
(Accession Number ML11123A042). 
 
The information provided in this LAR follows the content guidance in the NRC’s Office of 
Nuclear Reactor Regulation Review Standard (RS)-001, “Review Standard for Extended Power 
Uprates,” Revision 0, to the extent that the review standard is consistent with the design basis of 
the plant.  Where differences exist between the CR-3 plant-specific licensing basis and RS-001, 
the differences are described and evaluations provided consistent with the licensing basis of the 
plant.  In addition, technical information beyond the specific guidance of RS-001 is provided and 
identified as such in the attached CR-3 EPU Technical Report (TR).  Also, Requests for 
Additional Information (RAIs) and other Operational Experiences regarding power uprates for 
other plants were reviewed for applicability and CR-3 specific information related to many of 
those RAIs are included in the CR-3 EPU TR. 
 
FPC requests approval of changes to the CR-3 licensing basis required to support plant operation 
at the EPU power level.  These changes consist of the following: 
 

• Credit the use of the Inadequate Core Cooling Mitigation System, Fast Cooldown 
System, and atmospheric dump valves to assist the Emergency Core Cooling System 
during a small break Loss of Coolant Accident (LOCA); 
 

• Credit the new Low Pressure Coolant Injection (LPI) System Hot Leg Injection line as 
the primary method of boron precipitation mitigation during a LOCA, thereby 
eliminating the need for the two active methods currently credited.  This will remove 
current CR-3 License Condition 2.C (11); 
 

• Credit the use of the new LPI cross tie to mitigate a core flood tank (CFT) line break 
accident; 
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• Credit the use of soluble boron in the spent fuel pool to preclude spent fuel pool 
criticality accidents as allowed by 10 CFR 50.68(b)(4); and.  
 

• The feedwater line break acceptance criterion for the Reactor Coolant System pressure is 
being revised to be consistent with the criterion from NUREG-0800, Standard Review 
Plan, Section 15.2.8. 

 
FPC has evaluated the proposed changes in accordance with the requirements of 10 CFR 
50.91(a)(1) against the standards of 10 CFR 50.92(c) and has determined this LAR involves no 
significant hazards.  Attachments to this letter contain information supporting the proposed 
change and these attachments are described below. 
 
Attachment 1, “Description of Proposed Change, Background, Justification for the Request, 
Determination of No Significant Hazards Considerations,” contains a listing, including a brief 
discussion of the justification, of the proposed changes to the CR-3 OL and ITS.  Also included 
is a justification of the additional EPU related CR-3 license basis changes, No Significant 
Hazards Consideration, and environmental consideration. 
 
Attachment 2, “Operating License and Improved Technical Specification Changes (Markup),” 
provides a markup of the CR-3 OL and ITS indicating the proposed changes. 
 
Attachment 3, “Operating License and Improved Technical Specification Changes (Revision Bar 
Format),” provides a clean-typed copy of the proposed CR-3 OL and ITS changes and includes a 
revision bar in the right margin indicating the proposed changes. 
 
Attachment 4, “Improved Technical Specification Bases Changes (Markup) - For Information 
Only,” provides a markup of the draft proposed CR-3 ITS Bases pages identified for revision as 
a result of EPU evaluations and analyses.  These pages are being submitted for information only 
and do not require review and approval by the NRC. 
 
Attachment 5, “Crystal Unit 3 Extended Power Uprate Technical Report (Proprietary),” contains 
an integrated summary of the results of the safety analysis and evaluations performed 
specifically for the CR-3 EPU, and is consistent with the guidelines of RS-001.  Attachment 5 
contains information which is proprietary to AREVA NP, Inc. (AREVA). 
 
Attachment 6, “Affidavit for Withholding Proprietary Information from Public Disclosure,” 
provides an affidavit by which AREVA requests the proprietary information contained in 
Attachment 5 be withheld from public disclosure in accordance with 10 CFR 2.390(a)(4). 
 
Attachment 7, “Crystal Unit 3 Extended Power Uprate Technical Report (Non-Proprietary),” 
provides a non-proprietary version of the CR-3 EPU TR with proprietary information withheld. 
 
Attachment 8, “Sample Instrumentation Setpoint Calculation,” provides a calculation 
demonstrating the use of the setpoint methodology used for new setpoints associated with the 
EPU.  The associated channel calibration surveillance requirement is addressed in Attachments 2 
and 3, and incorporates the requirements of TSTF-493, Revision 4, “Clarify Application of 
Setpoint Methodology for LSSS Functions” (Option A). 
 
Attachment 9, “Supplemental Environmental Report,” contains the CR-3 EPU environmental 
assessment.  FPC has performed an assessment of environmental impacts of the proposed EPU 
from 2609 MWt to 3014 MWt.  Sufficient information is provided to evaluate the environmental 
impact of the power uprate in accordance with the requirements of 10 CFR 51.  The 
environmental impacts of the EPU are described, and where appropriate, are compared to those 
previously identified by the U.S. Atomic Energy Commission in the 1973 Final Environmental 
Statement (FES) related to the issuance of the operating license for CR-3.  The comparisons 
show that the conclusions in the FES remain valid for operation at 3014 MWt. 
 
Attachment 10, “List of Regulatory Commitments,” provides a list of new regulatory 
commitments identified in support of the CR-3 EPU amendment. 
 







 
 
 
 
 
 
 
 
 

PROGRESS ENERGY FLORIDA, INC. 
 

CRYSTAL RIVER UNIT 3 
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LICENSE AMENDMENT REQUEST #309, REVISION 0 
 

ATTACHMENT 1 
 
 
 
 

DESCRIPTION OF PROPOSED CHANGE, BACKGROUND, 
JUSTIFICATION FOR THE REQUEST, DETERMINATION OF 

NO SIGNIFICANT HAZARDS CONSIDERATIONS 
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DESCRIPTION OF PROPOSED CHANGE, BACKGROUND, JUSTIFICATION FOR 
THE REQUEST, DETERMINATION OF NO SIGNIFICANT HAZARDS 

CONSIDERATIONS 
 

1.0 DESCRIPTION OF PROPOSED CHANGE 

The proposed License Amendment Request (LAR) would revise the Crystal River Unit 3 (CR-3) 
Operating License (OL) and Improved Technical Specifications (ITS) to increase core power 
from 2609 megawatts thermal (MWt) to 3014 MWt.  The requested change constitutes an 
Extended Power Uprate (EPU) and is requested to provide greater unit electrical generating 
capability.   

2.0 PROPOSED CHANGE 

Table 1 below presents the proposed changes to the current CR-3 OL and ITS requirements 
related to this EPU license amendment request and a brief discussion of the basis for the 
changes.  The OL and ITS changes are identified in Attachment 2, “Operating License and 
Improved Technical Specification Changes (Markup),” and Attachment 3, “Operating License 
and Improved Technical Specification Changes (Revision Bar Format)”.  ITS Bases changes are 
provided for information only, in Attachment 4, “Improved Technical Specification Bases 
Changes (Markup)”.  Where indicated below, additional justification is provided in the CR-3 
EPU Technical Report (TR) (Attachments 5 and 7).   

Additionally, minor editorial and typographical corrections are presented in Table 2 and 
identified as administrative with an “A” in the ITS Changes Markup (Attachment 2).  These 
changes have been made to obtain consistency with NUREG-1430, "Standard Technical 
Specifications - Babcock and Wilcox Plants,” and TSTF-GG-05-01, “Writer’s Guide for Plant-
Specific Improved Technical Specifications.” 
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Table 1 

CR-3 Operating License and Technical Specification Technical Changes 

OL/ITS Section Description of Change Basis of Change 

OL License Condition 
2.C.(1)  

Revising core power level value 
to the EPU value; 3014 
Megawatts.  Additionally, 
deleting unnecessary 
parenthetical statement, “100 
percent of rated core power 
level.” 

The results of the analyses and evaluations 
performed and discussed in the CR-3 EPU 
TR demonstrate that the proposed increase 
in power can be safely and acceptably 
achieved by satisfying applicable 
acceptance criteria, provided the regulatory 
commitments in Attachment 10 are 
completed as stated. 

OL License Condition 
2.C.(11) 

Deleting CR-3 OL License 
Condition 2.C.(11). 

During LOCA transients at EPU 
conditions, boron may become 
concentrated in the reactor core due to 
boiling in the reactor vessel. Under certain 
temperature and concentration conditions, 
boron could precipitate out of solution, 
potentially reducing core heat transfer.  OL 
Condition 2.C.(11) was approved in 1998 
to assure the active methodologies for 
mitigating a boron precipitation condition 
(Dump-to Sump and Auxiliary Pressurizer 
Spray) were working effectively and that 
appropriate flow would be present in those 
lines.  The LPI cross-tie and hot leg 
injection line will be installed to ensure 
that a portion of the LPI flow is injected 
into the hot leg and onto the core resulting 
in improved mixing and boron 
concentration control in the core as 
summarized in TR Appendix E, “Major 
Plant Modifications.”  As such, the 
requirement to maintain the 
OPERABILITY of the system of 
thermocouples on the Decay Heat Removal 
System drop line and the auxiliary 
pressurizer spray lines is no longer 
required.  
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Table 1 

CR-3 Operating License and Technical Specification Technical Changes 

OL/ITS Section Description of Change Basis of Change 

ITS Section 1.1, 
Definitions - DOSE 
EQUIVALENT I-131 

Revising DOSE 
EQUIVALENT I-131 
definition to eliminate the 
reference to thyroid dose 
conversion factors as listed in 
ICRP 30 and revise wording to 
reference CEDE dose 
conversion factors per EPA 
Federal Guidance Report No. 
11.  EPU definition is modified 
as shown below.  Revised 
wording is indicated in italics. 

DOSE EQUIVALENT I-131 
shall be that concentration of 
I-131 (microcuries per gram) 
that alone would produce the 
same dose when inhaled as 
the combined activities of 
iodine isotopes I-131, I-132, 
I-133, I-134, and I-135 
actually present. The 
determination of DOSE 
EQUIVALENT I-131 shall be 
performed using Committed 
Effective Dose Equivalent 
(CEDE) dose conversion 
factors from Table 2.1 of EPA 
Federal Guidance Report No. 
11, 1988, "Limiting Values of 
Radionuclide Intake and Air 
Concentration and Dose 
Conversion Factors for 
Inhalation, Submersion, and 
Ingestion." 

As stated in TR Section 2.9.2, 
“Radiological Consequence Analyses,” 
DOSE EQUIVALENT I-131 dose 
conversion factors (DCFs) for inhalation 
were extracted from EPA Federal 
Guidance Report (FGR) No. 11 and the 
DCFs are unchanged from those approved 
in CR-3 License Amendment 199 
regarding Alternate Source Term (AST) 
and Control Room Emergency Ventilation 
System dated September 17, 2001.  The 
NRC concluded in the NRC SE issuing 
Amendment 199 that CR-3 complies with 
the requirements of 10 CFR 50.67 and that 
the licensing action is considered a full 
implementation of AST.  The change to the 
definition of DOSE EQUIVALENT I-131 
is being made to be consistent with the 
AST requirements.  This change does not 
represent a technical change to the CR-3 
licensing basis in accordance with the NRC 
SE issuing CR-3 License Amendment 199 
and is made to obtain consistency with the 
DOSE EQUIVALENT I-131 DCFs used in 
the EPU dose analyses. 

ITS Section 1.1, 
Definitions – 
EFFECTIVE FULL 
POWER DAY (EFPD) 

Modifying the MWt value from 
2609 MWt to 3014 MWt and 
modifying the MWhr from 
62616 to 72,336. 

The proposed license amendment request 
increases the authorized maximum power 
level from 2609 MWt to 3014 MWt.  
Therefore, EFPDs will be calculated based 
on the new EPU power level.  EFPD will 
continue to be calculated in the same 
manner as previously described.  As a 
result, ITS Surveillance Frequencies based 
on EFPDs will continue to be performed 
consistent with current intervals. 
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Table 1 

CR-3 Operating License and Technical Specification Technical Changes 

OL/ITS Section Description of Change Basis of Change 

ITS Section 1.1, 
Definitions - RATED 
THERMAL POWER 
(RTP) 

Revising core power value to 
the EPU value; 3014 MWt. 

The results of the analyses and evaluations 
performed and discussed in the CR-3 EPU 
TR demonstrate that the proposed increase 
in power can be safely and acceptably 
achieved by satisfying applicable 
acceptance criteria. 

ITS Figure 2.1.1-1 
Reactor Coolant System 
DNB Safety Limits 

Replace current Figure with 
new EPU Figure. 

The new SL Figure matches the pressure 
temperature limits calculated by the DNB 
analyses at EPU conditions as summarized 
in TR Section 2.8.3, “Thermal and 
Hydraulic Design.” 

The new figure continues to ensure that the 
pressure/temperature operating region will 
preclude the reactor from exceeding a 
safety limit when operating up to EPU 
power.   
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Table 1 

CR-3 Operating License and Technical Specification Technical Changes 

OL/ITS Section Description of Change Basis of Change 

ITS 3.1.1, SHUTDOWN 
MARGIN (SDM) 

Revise the LCO to relocate the 
minimum limit of 1.0 % �k/k to 
the COLR. 

Although the specific SDM value in 
MODES 3, 4, and 5 is not changing during 
EPU conditions, the cycle-specific value of 
LCO 3.1.1 is being removed from ITS and 
controlled in the COLR.  During EPU 
conditions, the SDM requirement in ITS 
3.1.4, 3.1.5, and 3.2.1 is increased from 
1.0 % �k/k to 1.3% �k/k.  The increase in 
shutdown margin was required for the 
mitigation of the steam line break event to 
prevent post-trip return to criticality.  The 
change to ITS 3.1.1 is being made to 
provide a consistent presentation with ITS 
3.1.4, 3.1.5, and 3.2.1 as provided in 
NUREG-1430.  The removal of the cycle-
specific SDM limit from the ITS to the 
COLR is acceptable because SDM limits 
are developed under NRC-approved 
methodologies which ensure that the safety 
limits are met.  These NRC-approved 
methodologies and associated SDM limit 
will continue to be adequately controlled in 
the COLR under the requirements provided 
in ITS 5.6.2.18, "CORE OPERATING 
LIMITS REPORT (COLR)." Additionally, 
the wording of LCO 3.1.1 already requires 
SDM to be within the limits specified in 
the COLR.  As such, the SDM value(s) 
specified in the COLR will continue at 
EPU conditions to ensure that the reactor is 
or would be subcritical from any plant 
condition in MODES 3, 4, and 5 assuming 
all control rods are fully inserted except for 
the single control rod of highest reactivity 
worth, which is assumed to be fully 
withdrawn. 
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Table 1 

CR-3 Operating License and Technical Specification Technical Changes 

OL/ITS Section Description of Change Basis of Change 

ITS 3.1.3, Moderator 
Temperature Coefficient 
(MTC)  

Revise the maximum positive 
MTC limit when < 95% RTP 
from � 0.9E-4 �k/k/°F to 
� 0.75E-4 �k/k/°F. 

During EPU conditions, the most limiting 
core overheating event, rod withdrawal 
accident from zero power (also referred to 
as a startup accident), assumes a maximum 
positive MTC of 0.75 E-4 �k/k/°F as 
summarized in TR Section 2.8.5.4.1, 
“Uncontrolled Rod Withdrawal from a 
Subcritical or Low-Power Startup 
Condition.” 

ITS 3.1.4, Control Rod 
Group Alignment Limits 

Revise Required Actions 
A.2.1.1, C.1.1, and D.1.1 to 
eliminate the SDM value and 
verify SDM is, “within limits 
specified in the COLR.” 

The minimum SDM requirement assumed 
to ensure that the reactor can be made 
subcritical from EPU operating conditions 
during the main steam line break accident, 
is increased from 1.0 % �k/k to 1.3% �k/k;  
refer to EPU TR Sections 2.8.5.0, Non-
LOCA Analysis Introduction,” and 
2.8.5.1.2, “Steam System Piping Failures 
Inside and Outside Containment.”  
However, these changes are being made 
consistent with a similar change to LCO 
3.1.1 and NUREG-1430, which specifies 
the limits in the COLR.  The SDM value(s) 
specified in the COLR will continue at 
EPU conditions to ensure that the reactor is 
or can be made subcritical from any plant 
condition in MODES 1 and 2 assuming all 
control rods are fully inserted except the 
single highest reactivity worth control rod 
is fully withdrawn.  Consistent with the 
current ITS, the SDM value(s) specified in 
the COLR will continue to assume the fuel 
and moderator temperatures are changed to 
the post-trip Reactor Coolant System 
(RCS) average temperature. 
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Table 1 

CR-3 Operating License and Technical Specification Technical Changes 

OL/ITS Section Description of Change Basis of Change 

ITS 3.1.5, Safety Rod 
Insertion Limits 

Revise Required Actions 
A.2.1.1 and B.1.1 to eliminate 
the SDM value and verify SDM 
is, “within limits specified in 
the COLR.”  

The minimum SDM requirement assumed 
to ensure that the reactor can be made 
subcritical from EPU operating conditions 
during the main steam line break accident, 
is increased from 1.0 % �k/k to 1.3% �k/k.  
Refer to EPU TR Sections 2.8.2, Nuclear 
Design, and 2.8.5.1.2, Steam System 
Piping Failures Inside and Outside 
Containment.  However, these changes are 
being made consistent with a similar 
change to LCO 3.1.1, which relocates the 
specific SDM value to the COLR, and 
consistent with NUREG-1430.  The SDM 
value(s) specified in the COLR will 
continue at EPU conditions to ensure that 
the reactor is or can be made subcritical 
from any plant condition in MODES 1 and 
2 assuming all control rods are fully 
inserted except the single highest reactivity 
worth control rod is fully withdrawn. 
Consistent with the current ITS, the SDM 
value(s) specified in the COLR will 
continue to assume the fuel and moderator 
temperatures are changed to the post-trip 
RCS average temperature. 

ITS 3.1.8, PHYSICS 
TESTS Exception – 
MODE 1 

Revise LCO 3.1.8.d 
requirement to eliminate the 
SDM value and require SDM 
is, “within limits specified the 
COLR.” 

Also revise SR 3.1.8.4 to 
eliminate the SDM value and 
verify SDM is, “within limits 
specified in the COLR.” 

The minimum SDM requirement assumed 
to ensure that the reactor can be made 
subcritical from EPU operating conditions 
during the main steam line break accident, 
is increased from 1.0 % �k/k to 1.3% �k/k.  
Refer to EPU TR Sections 2.8.2, Nuclear 
Design, and 2.8.5.1.2, Steam System 
Piping Failures Inside and Outside 
Containment.  However, these changes are 
being made consistent with the relocation 
of the specific SDM value to the COLR in 
ITS 3.1.4, ITS 3.1.5, and ITS 3.2.1. 
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Table 1 

CR-3 Operating License and Technical Specification Technical Changes 

OL/ITS Section Description of Change Basis of Change 

ITS 3.1.9, PHYSICS 
TESTS Exception – 
MODE 2 

Revise LCO 3.1.9.c 
requirement to eliminate the 
SDM value and require SDM 
is, “within limits specified in 
the COLR.” 

Also revise SR 3.1.9.3 to 
eliminate the SDM value and 
verify SDM is, “within limits 
specified in the COLR.” 

The minimum SDM requirement assumed 
to ensure that the reactor can be made 
subcritical from EPU operating conditions 
during the main steam line break accident, 
is increased from 1.0 % �k/k to 1.3% �k/k.  
Refer to EPU TR Sections 2.8.2, Nuclear 
Design, and 2.8.5.1.2, Steam System 
Piping Failures Inside and Outside 
Containment.  However, these changes are 
being made consistent with the relocation 
of the specific SDM value to the COLR in 
ITS 3.1.4, ITS 3.1.5, and ITS 3.2.1. 

ITS 3.2.1, Regulating 
Rod Insertion Limits 

Revise Required Action C.1 to 
eliminate the SDM value and 
initiate boration to restore SDM 
to, “within limits.” 

Also revise SR 3.2.1.3 to 
eliminate the SDM value and 
verify SDM is, “within limits 
specified in the COLR.” 

 

The minimum SDM requirement assumed 
to ensure that the reactor can be made 
subcritical from EPU operating conditions 
during the main steam line break accident, 
is increased from 1.0 % �k/k to 1.3% �k/k.  
Refer to EPU TR Sections 2.8.2, Nuclear 
Design, and 2.8.5.1.2, Steam System 
Piping Failures Inside and Outside 
Containment. However, these changes are 
being made consistent with a similar 
change to LCO 3.1.1, which relocates the 
specific SDM value to the COLR, and 
consistent with NUREG-1430.  The SDM 
value(s) specified in the COLR will 
continue at EPU conditions to ensure that 
the reactor is or can be made subcritical 
from any plant condition in MODES 1 and 
2 assuming all control rods are fully 
inserted except the single highest reactivity 
worth control rod is fully withdrawn.  
Consistent with the current ITS, the SDM 
value(s) specified in the COLR will 
continue to assume the fuel and moderator 
temperatures are changed to the post-trip 
RCS average temperature. 
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Table 1 

CR-3 Operating License and Technical Specification Technical Changes 

OL/ITS Section Description of Change Basis of Change 

ITS 3.3.1, Reactor 
Protection System (RPS) 

Modified Required Action J.1 
from “� 2568 MWth” to 
“< 2965 MWt.”  

Since CR-3 License Amendment 228 was 
implemented, the secondary heat balance is 
calculated using high accuracy 
instrumentation with a 0.4% uncertainty.  
However, without the high accuracy 
instrumentation, the secondary heat 
balance uncertainty is 2.0%, which is larger 
than the analysis assumptions; 1.6% larger 
uncertainty.  As such, Required Action J.1 
is modified to reduce THERMAL POWER 
1.6% RTP (2965 MWt) to preserve EPU 
core power analysis assumption (112% 
RTP) as identified in EPU TR Section 
2.8.5.0, “Non-LOCA Analyses 
Introduction.” 

ITS 3.3.9, Source Range 
Neutron Flux 

Revise Required Action B.4 to 
eliminate the SDM value and 
initiate boration to restore SDM 
to, “within limits specified in 
the COLR.” 

Although the specified value of 1.0 % �k/k 
is not changing as a result of EPU for the 
source range neutron flux instrumentation, 
this change to ITS 3.3.9 Required Action 
B.4 is being made consistent with a similar 
change to LCO 3.1.1, which relocates the 
specific SDM value to the COLR, and 
consistent with NUREG-1430. 

ITS 3.3.17, Post 
Accident Monitoring 
(PAM) Instrumentation 

Modifying Table 3.3.17-1, 
Function 12,  Not Used, to add 
the HPI Flow Margin Function.  
The new Function requires two 
channels to be OPERABLE in 
MODES 1, 2, and 3.  
Additionally, applicable 
ACTIONS and SRs are also 
added. 

As summarized in EPU TR Appendix E, 
“Major Plant Modifications,” the HPI Flow 
Margin channels are used by the operator 
in conjunction with other existing PAM 
parameters (e.g., degrees of subcooling) to 
ensure automatic actuation of the Fast 
Cooldown System (FCS) during a small 
break (SB) LOCA upon detecting a 
sustained loss of subcooling margin and 
inadequate HPI System flow.  The HPI 
Flow Margin Function meets Regulatory 
Guide 1.97 Category 1 criteria.  Refer 
below to Section 4.0, “Justification For 
Change,” and to Attachment 4, “Improved 
Technical Specification Bases Changes 
(Markup)” for additional information 
regarding the basis for the HPI Flow 
Margin Function. 
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Table 1 

CR-3 Operating License and Technical Specification Technical Changes 

OL/ITS Section Description of Change Basis of Change 

ITS 3.3.19, Inadequate 
Core Cooling 
Monitoring System 
(ICCMS) 
Instrumentation 

Adding a new Technical 
Specification; ITS 3.3.19, 
Inadequate Core Cooling 
Monitoring System (ICCMS) 
Instrumentation.  The ICCMS 
Instrumentation Technical 
Specification requires channels 
for each Function listed in 
Table 3.3.19-1 to be 
OPERABLE as applicable in 
Table 3.3.19-1.  Appropriate 
ACTIONS and SRs have been 
added. 

Automatic opening of both ADVs is 
required for RCS fast cooldown during a 
SBLOCA with sustained loss of subcooling 
margin and inadequate HPI System flow to 
ensure 10 CFR 50.46 criteria are met with 
core power > 2609 MWt.  Therefore, the 
ICCMS instrumentation channels required 
to automatically initiate the FCS must be 
OPERABLE when operating at a power 
level > 2609 MWt.   

Additionally, in certain spectrum of 
LOCAs, the reactor coolant pumps (RCPs) 
are assumed to be tripped and Steam 
Generator (OTSG) secondary side water 
level raised to the inadequate subcooling 
margin (ISCM) level following a sustained 
loss of subcooling margin.   

Refer below to Section 4.0, “Justification 
For Change,” for a detailed summary 
regarding the basis for this change. 

Refer to EPU TR Section 2.8.5.6.3, 
“Emergency Core Cooling System and 
Loss of Coolant Accidents,” for summary 
of the LOCA assumptions. 

Also, refer to Attachment 4, “Improved 
Technical Specification Bases Changes 
(Markup)” for additional information 
regarding the basis for the ITS ACTIONS 
and SRs. 
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Table 1 

CR-3 Operating License and Technical Specification Technical Changes 

OL/ITS Section Description of Change Basis of Change 

ITS 3.3.20, Inadequate 
Core Cooling 
Monitoring System 
(ICCMS) Automatic 
Actuation Logic 

Adding a new Technical 
Specification; ITS 3.3.20, 
Inadequate Core Cooling 
Monitoring System (ICCMS) 
Automatic Actuation Logic.  
The ICCMS Automatic 
Actuation Logic Technical 
Specification requires two 
trains for each Function listed 
in Table 3.3.20-1 to be 
OPERABLE as applicable in 
Table 3.3.20-1.  Appropriate 
ACTIONS and SRs have been 
added. 

Automatic opening of both ADVs is 
required for RCS fast cooldown during a 
SBLOCA with sustained loss of subcooling 
margin and inadequate HPI System flow to 
ensure 10 CFR 50.46 criteria are met with 
core power > 2609 MWt (approximately 
86.5% of EPU power).  Therefore, the 
ICCMS actuation logic required to 
automatically initiate the FCS must be 
OPERABLE when operating at a power 
level > 2609 MWt.   

Additionally, in certain spectrum of 
LOCAs, the RCPs are assumed to be 
tripped and OTSG secondary side water 
level raised to the ISCM level following a 
sustained loss of subcooling margin.   

Refer below to Section 4.0, “Justification 
For Change,” for a detailed summary 
regarding the basis for this change. 

Refer to EPU TR Section 2.8.5.6.3, 
“Emergency Core Cooling System and 
Loss of Coolant Accidents,” for summary 
of the LOCA assumptions. 

Also, refer to Attachment 4, “Improved 
Technical Specification Bases Changes 
(Markup)” for additional information 
regarding the basis for the ITS ACTIONS 
and SRs. 

ITS 3.4.1, RCS Pressure, 
Temperature, and Flow 
Departure From 
Nucleate Boiling (DNB) 
Limits 

SR 3.4.1.2 and SR 3.4.1.3: 
Increase temperature limit to 
611.2°F in SR 3.4.1.2 and 
increasing RCS total flow rate 
for four RCP operation to 139.4 
E6 lb/hr and three RCP 
operation to 104.2 E6 lb/hr in 
SR 3.4.1.3. 

RCS total flow rate and RCS hot leg 
temperature limits have been modified to 
ensure DNBR criteria are met at EPU 
conditions in the event of a DNB-limited 
transient as summarized in EPU TR 
Section 2.8.3, “Thermal and Hydraulic 
Design.” 
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Table 1 

CR-3 Operating License and Technical Specification Technical Changes 

OL/ITS Section Description of Change Basis of Change 

ITS 3.4.13, RCS 
Pressure Isolation Valve 
(PIV) Leakage 

Modifying the leakage criteria 
in LCO 3.4.13 and SR 3.4.13.1.  
Revised wording is in strikeout 
and italics:   

“Leakage from each RCS PIV 
shall be < 5 gpm within limits 
and Automatic Closure and 
Interlock System (ACIS) shall 
be OPERABLE.” 

Verify equivalent leakage from 
each RCS PIV is within limit 
equivalent to � 0.5 gpm per 
nominal inch of valve size up to 
a maximum of 5 gpm at an RCS 
pressure of 2155 psig. 

As described in EPU TR Appendix E, 
“Major Plant Modifications,” a line will be 
installed from the proposed LPI System 
cross-connect to the decay heat drop line to 
allow direct LPI-hot leg injection.  This 
flow path will mitigate boron precipitation.  
Two check valves will be installed to 
prevent reverse flow into the LPI headers 
and provide an ASME Section XI 
boundary between RCS Loop B hot leg and 
the LPI System boron precipitation 
connection.  As such, these valves are 
considered RCS pressure isolation valves 
and requirements are added to verify the 
leakage of these valves.  Since these valves 
are smaller than the existing PIVs and, 
therefore the leakage acceptance criteria is 
less than 5 gpm, the proposed wording of 
the LCO and SR is modified to reflect 
ASME Section XI requirements and to be 
consistent with NUREG 1430. 

ITS 3.4.15, RCS 
Specific Activity; 

SR 3.4.15.2, and Figure 3.4.15-
1; and Conditions A and B: 

Modifying DOSE 
EQUIVALENT I-131 (DEI-
131) limit from 1.0 μCi/gm to 
0.25 μCi/gm in SR 3.4.15.2.  
Also, modifying Condition A to 
be consistent with this change.  
Additionally, eliminating ITS 
Figure 3.4.15-1 and providing a 
maximum accident limit of 
15 μCi/gm in ITS Required 
Action A.1 and Condition B. 

The changes to the DEI-131 limits 
specified in ITS 3.4.15 are being made to 
be conservative with respect to the initial 
RCS specific activity assumptions of 
0.35 μCi/gm and 21 μCi/gm as 
summarized in EPU TR Section 2.9.2, 
“Radiological Consequences Analyses.”  
Refer to EPU TR Section 2.9.2 for a 
summary of offsite and control radiological 
dose results at EPU conditions   

In addition, ITS Figure 3.4.15-1 is being 
deleted.  The proposed maximum accident 
DEI-131 limit will no longer vary with 
power.  The maximum accident DEI-131 
limit is based on accident analyses cases 
that assume 60 times the initial value due 
to an iodine spike caused by a reactor or an 
RCS transient prior to the accident. 
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Table 1 

CR-3 Operating License and Technical Specification Technical Changes 

OL/ITS Section Description of Change Basis of Change 

ITS 3.5.1, Core Flood 
Tanks (CFTs) 

SR 3.5.1.4: 

Raising the lower boron 
concentration limit of 
2270 ppm to 2600 ppm.   

The minimum boron concentration 
requirement is being increased to ensure 
that the reactor, under EPU conditions, will 
remain subcritical during the reflood stage 
of a large break LOCA as summarized in 
EPU TR Section 2.8.2, “Nuclear Design.” 

ITS 3.5.2, Emergency 
Core Cooling System 
(ECCS) - Operating 

Adding SR 3.5.2.8 to require; 

“Verify the following valves in 
the LPI flow path are locked, 
sealed or otherwise secured in 
the correct position:   

a. DHV-500; 
b. DHV-501;  
c. DHV-600; and 
d. DHV-601.” 

 

The Frequency of the new SR is 
24 months. 

As described in EPU TR Section 2.8.5.6.3 
“Emergency Core Cooling System and 
Loss of Coolant Accidents,” certain spectra 
of LOCAs assume LPI flow via the LPI 
cross-tie line.  To ensure the LPI cross-tie 
line flow path is available, this change is 
made to ensure the proper LPI valve lineup 
for ECCS OPERABILITY.  The 24 month 
Frequency is based on the need to perform 
this Surveillance under the conditions that 
apply during a plant outage and the 
potential for an unplanned transient if the 
Surveillance were performed with the 
reactor at power. 

ITS 3.5.4, Borated Water 
Storage Tank (BWST) 

SR 3.5.4.3: 

Raising the lower boron 
concentration limit of 
2270 ppm to 2600 ppm.   

The minimum boron concentration 
requirement is being increased to ensure 
that, following a LOCA at EPU conditions, 
with a minimum BWST level, the reactor 
will remain subcritical in the cold 
shutdown condition following mixing of 
the BWST and RCS water volumes as 
summarized in EPU TR Section 2.8.2, 
“Nuclear Design.” 

ITS 3.6.4, Containment 
Pressure 

LCO 3.6.4 and SR 3.6.4.1: 

Lowering the initial 
containment positive pressure 
limit of +3.0 psig to +1.5 psig.  

To ensure adequate margin to peak 
pressure and temperature acceptance 
criteria at EPU conditions during a LOCA, 
the initial containment pressure assumed in 
the containment overpressure analyses is 
lowered to + 16.2 psia (+1.5 psig) as 
summarized in EPU TR Section 2.6.1, 
“Primary Containment Functional Design.” 
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Table 1 

CR-3 Operating License and Technical Specification Technical Changes 

OL/ITS Section Description of Change Basis of Change 

ITS 3.7.5, Emergency 
Feedwater (EFW) 
System 

Adding a new SR; SR 3.7.5.7. 

The new SR requires a 
performance of a CHANNEL 
CALIBRATION of the required 
EFW pump flow 
instrumentation every 24 
months. 

As summarized in EPU TR Appendix E, 
“Major Plant Modifications,” EFW flow 
requirements are increased roughly 
proportion to decay heat at EPU 
conditions.  The current EFW flow 
requirement for Loss of Feedwater is 275 
gpm per OTSG.  At EPU conditions, the 
EFW flow requirement increases to 330 
gpm per OTSG.  In order to increase the 
flow sufficiently the EFW pump low flow 
instrumentation will be modified to 
automatically isolate recirculation flow 
when the EFW pumps are automatically 
actuated and flow reaches an appropriate 
range.  Refer to Section 2.8.5.2.3, “Loss of 
Normal Feedwater,” for summary of the 
LOFW assumptions.   

SR 3.7.5.7 is added to ensure the EFW 
pump minimum flow instruments open the 
associated EFW pump recirculation line 
isolation valves to provide pump low flow 
protection and close the associated EFW 
pump recirculation line isolation valves in 
time to ensure adequate EFW discharge 
flow to the OTSGs as assumed in the safety 
analysis.  The Frequency is based on the 
assumption of a 24 month calibration 
interval in the determination of the 
magnitude of equipment drift in the EFW 
pump low flow instrumentation 
calculations. 
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Table 1 

CR-3 Operating License and Technical Specification Technical Changes 

OL/ITS Section Description of Change Basis of Change 

ITS 3.7.14, Spent Fuel 
Pool Boron 
Concentration 

Applicability and Required 
Actions: 

Modifying Applicability to 
state: “When fuel assemblies 
are stored in the spent fuel 
pool.” 

Also, eliminating Required 
Action A.2.2 and renumbering 
Required Action A.2.1 to A.2. 

As summarized in EPU TR Section 
2.8.6.2., “Spent Fuel Storage,” the spent 
fuel storage criticality analyses indicate the 
limiting boron concentration assumptions 
of 203 ppm for normal conditions and 571 
ppm for accident conditions in Pool B are 
required to meet the criticality design 
requirements.  Therefore, this change is 
made to require spent fuel pool boron 
concentration to be maintained within the 
limit at all times while fuel assemblies are 
stored in the spent fuel pool to ensure both 
CR-3 fuel storage pools remain subcritical 
under all CR-3 licensing basis conditions.  
Required Action A.2.2 is being eliminated 
and Required Action A.2.1 renumbered to 
A.2 to reflect the change to the 
Applicability. 

ITS 3.7.19, Diesel 
Driven EFW (DD-EFW) 
Pump Fuel Oil, Lube Oil 
and Starting Air 

Condition A and SR 3.7.19.1: 

Modifying Condition A, DD-
EFW supply tank volume 
values from 9,480 and 8,335 to 
9800 and 8600, respectively.  
Modifying SR 3.7.19.1 volume 
value associated with the DD-
EFW supply tank from 9,480 to 
9800. 

To ensure there is adequate inventory of 
fuel oil in the DD-EFW supply tank to 
support operation of the DD-EFW pump 
for 7 days and 6 days, assuming no offsite 
power and 10 CFR 50 Appendix K decay 
heat removal EFW flow requirements 
during EPU conditions, the DD-EFW 
supply tank volume values are increased as 
summarized in EPU TR Section 2.5.4.5, 
“Emergency Feedwater System.” 
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Table 1 

CR-3 Operating License and Technical Specification Technical Changes 

OL/ITS Section Description of Change Basis of Change 

ITS 3.7.20, Fast 
Cooldown System (FCS) 

Adding a new Technical 
Specification; ITS 3.7.20, Fast 
Cooldown System (FCS).  The 
FCS Technical Specification 
requires the FCS to be 
OPERABLE when THERMAL 
POWER > 2609 MWt.  
Appropriate ACTIONS and 
SRs have been added. 

Automatic opening of both ADVs is 
required for RCS fast cooldown during a 
SBLOCA with sustained loss of subcooling 
margin and inadequate HPI flow to ensure 
10 CFR 50.46 criteria are met with core 
power > 2609 MWt (approximately 
86.5% of EPU power).  Therefore, the FCS 
function of the ADVs must be OPERABLE 
when operating at a power level 
> 2609 MWt.  Refer to EPU TR Section 
2.8.5.6.3, “Emergency Core Cooling 
System and Loss of Coolant Accidents,” 
for summary of the SBLOCA assumptions. 

Refer below to Section 4.0, “Justification 
For Change,” for a detailed summary 
regarding the basis for this change. 

Also, refer to Attachment 4, “Improved 
Technical Specification Bases Changes 
(Markup)” for additional information 
regarding the basis for the ITS ACTIONS 
and SRs.  

ITS 4.3.1, Criticality Revising as following: 

ITS 4.3.1.1.b - Modifying keff 
� 0.95 to keff < 1.0; 

Adding ITS 4.3.1.1.c - Keff � 
0.95 if flooded with borated 
water at a soluble boron 
concentration of 141 ppm in the 
A pool and 203 ppm in the B 
pool, which includes an 
allowance for uncertainties as 
described in Section 9.6 of the 
FSAR; and 

Renumbering ITS 4.3.1.1.c and 
4.3.1.1.d to ITS 4.3.1.1.d and 
4.3.1.1.e, respectively. 

As summarized in EPU TR Section 
2.8.6.2., “Spent Fuel Storage,” the spent 
fuel storage criticality analyses indicate 
that to maintain keff � 0.95 under normal 
conditions, boron concentration must be at 
least 141 ppm in Pool A and 203 ppm in 
Pool B, including uncertainty as allowed 
per CR-3 FSAR Section 9.6.  Additionally, 
if fully flooded with unborated water, spent 
fuel storage criticality analyses indicate 
keff will remain below 1.0, including 
uncertainty as allowed per CR-3 FSAR 
Section 9.6.  Therefore, these changes are 
made to reflect the EPU fuel storage 
criticality safety analyses.  Also, ITS 
4.3.1.1.c and 4.3.1.1.d  are renumbered to 
ITS 4.3.1.1.d and 4.3.1.1.e, respectively to 
reflect the addition of ITS 4.3.1.1.c. 
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Table 1 

CR-3 Operating License and Technical Specification Technical Changes 

OL/ITS Section Description of Change Basis of Change 

ITS 5.7.2, Special 
Reports   

Modifying first sentence of ITS 
5.7.2.a. 

Revised wording is in strikeout 
and italics:   

When a Special Report is 
required by Condition B or F of 
LCO 3.3.17, "Post Accident 
Monitoring (PAM) 
Instrumentation," ;" required by 
Condition C of LCO 3.3.19, 
"Inadequate Core Cooling 
Monitoring System (ICCMS) 
Instrumentation; " or required 
by Condition C of LCO 3.3.20, 
"Inadequate Core Cooling 
Monitoring System (ICCMS) 
Automatic Actuation Logic;" a 
report shall be submitted within 
the following 14 days. 

New specifications related to ICCMS are 
being added as a result of EPU; ITS 3.3.19 
and ITS 3.3.20.  The ACTIONS require 
initiating action in accordance with 
Specification 5.7.2.a.  This change is made 
to refer to the specific Required Actions in 
ITS 3.3.19 and ITS 3.3.20 consistent with 
the current ITS 5.7.2.a presentation. 
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Table 2 

CR-3 Operating License and Technical Specification Administrative Changes 

OL/ITS Section Description of Change Basis of Change 

ITS Table Of Contents Delete ITS Table Of Contents 
(TOC). 

The ITS TOC does not provide 
any technical information and 
revisions to the ITS TOC have no 
impact on operational safety.  As 
such, the ITS TOC will be 
removed from the ITS.  
Revisions to the TOC will made 
using CR-3 administrative 
processes. 

This change does not result in a 
technical change and is 
administrative in nature. 

ITS 3.1.1, SHUTDOWN 
MARGIN (SDM) 

Revise the wording of the LCO 
and SR. The LCO and SR are 
revised as indicated below.  
Revised wording is in strikeout 
and italics.  

LCO states: 

“The SDM shall be greater than 
or equal to the within limits 
specified in the COLR.” 

SR states: 

“Verify SDM is greater than or 
equal to the within limits 
specified in the COLR.” 

The changes to ITS 3.1.1 are 
being made to provide consistent 
presentation as provided in 
NUREG-1430.  The removal of 
the cycle-specific SDM limit 
from the ITS to the COLR is 
discussed in Table 1, CR-3 
Operating License and Technical 
Specification Changes.” These 
changes do not result in a 
technical change and are 
administrative in nature. 

ITS 3.1.3, Moderator 
Temperature Coefficient (MTC) 

LCO 3.1.3: 

Deleted space between �k in two 
places. 

In this proposed EPU license 
amendment request, this change 
is made to correct a format error.  
This change does not result in a 
technical change and is 
administrative in nature. 

ITS 3.3.1, Reactor Protection 
System (RPS) Instrumentation 

SR 3.3.1.2: 

Correcting typographical error; 
Deleting “1” on Note 2. 

In this proposed EPU license 
amendment request, this change 
is made to correct a 
typographical error.  This change 
does not result in a technical 
change and is administrative in 
nature. 
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Table 2 

CR-3 Operating License and Technical Specification Administrative Changes 

OL/ITS Section Description of Change Basis of Change 

ITS 3.3.17, Post Accident 
Monitoring (PAM) 
Instrumentation 

SR 3.3.17.2 Notes: 

Reformatted and numbered the 
Notes of SR 3.3.17.2. 

In this proposed EPU license 
amendment request, this 
presentation preference is made 
to obtain consistency with 
NUREG-1430.  This change does 
not result in a technical change 
and is administrative in nature. 

ITS 3.5.1 Core Flood Tanks 
(CFTs) 

Adding a line to separate 
Condition A from Condition B, 
adding a period after last word in 
Required Actions A.1, B.1, and 
SR 3.5.1.2. 

In this proposed EPU license 
amendment request, these 
changes are made to correct 
typographical errors.  The 
changes do not result in a 
technical change and are 
administrative in nature. 

ITS 3.5.2, Emergency Core 
Cooling System (ECCS) 

SR 3.5.2.6: 

Added “and” to list of LPI 
throttle valves. 

In this proposed EPU license 
amendment request, this change 
is made to obtain consistency 
with SR 3.5.2.5, NUREG-1430, 
and the ITS Writer’s Guide.  This 
change does not result in a 
technical change and is 
administrative in nature. 

ITS 3.5.4, Borated Water Storage 
Tank (BWST) 

Adding a close parenthesis 
symbol after BWST. 

In this proposed EPU license 
amendment request, this change 
is made to correct a 
typographical error.  This change 
does not result in a technical 
change and is administrative in 
nature. 

ITS 3.7.1, Main Steam Safety 
Valves (MSSVs)  

Table 3.7.1-1: 

Adding a period between the 
seven and the one instead of a 
hyphen in the Table number. 

In this proposed EPU license 
amendment request, this change 
is made to correct a 
typographical error.  This change 
does not result in a technical 
change and is administrative in 
nature. 



U. S. Nuclear Regulatory Commission Attachment 1 
3F0611-02 Page 20 of 35 
 

 
 
 

Table 2 

CR-3 Operating License and Technical Specification Administrative Changes 

OL/ITS Section Description of Change Basis of Change 

ITS 3.7.5, Emergency Feedwater 
(EFW) System 

Making formatting corrections;  

Adding a line space; and  

Capitalizing the word “Mode” 
(MODE) in ACTION C. 

In this proposed EPU license 
amendment request, this change 
is made to obtain consistency 
with NUREG-1430 and the ITS 
Writer’s Guide.  This change 
does not result in a technical 
change and is administrative in 
nature. 

ITS 3.7.14, Spent Fuel Pool 
Boron Concentration  

LCO 3.7.14; 

Adding a space between the 
greater than symbol and the 1925 
ppm value. 

In this proposed EPU license 
amendment request, this change 
is made to correct a 
typographical error.  This change 
does not result in a technical 
change and is administrative in 
nature. 

ITS 3.7.19, Diesel Driven EFW 
(DD-EFW) Pump Fuel Oil, Lube 
Oil and Starting Air 

Making formatting corrections:  

Modifying words “Diesel Driven 
EFW” to “DD-EFW” in Header 
title; 

Adding line spaces in three 
places; and  

Adding hanging indent to 
Applicability statement. 

In this proposed EPU license 
amendment request, this change 
is made to obtain consistency 
with NUREG-1430 and the ITS 
Writer’s Guide.  This change 
does not result in a technical 
change and is administrative in 
nature. 

 

In summary, CR-3 has reviewed the OL and ITS and has determined that only the OL and ITS 
revisions described in Table 1 above are required to properly control plant operations and 
configuration under EPU conditions.  Plant documents will be revised, as necessary, after 
approval of this LAR.  Markups of the proposed OL and ITS pages are provided in Attachment 2 
and revised (Revision Bar) pages are provided in Attachment 3.  A copy of the proposed markup 
of the ITS Bases is provided in Attachment 4 and is provided for information only. 

Additional license basis changes are requested in support of this EPU submittal.  These requests 
consist of the following changes: 

• Credit the use of the ICCMS, FCS, and ADVs to assist the ECCS during a SBLOCA; 
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• Credit the new LPI System HLI line as the primary method of boron precipitation 
mitigation during a LOCA, thereby eliminating the need for the two active methods 
currently credited and allowing deletion of CR-3 OL License Condition 2.C.11;  

• Credit the use of the LPI System cross-tie line in the mitigation of a core flood tank 
(CFT) line break accident;  

• Credit the use of soluble boron in the spent fuel pool to preclude spent fuel pool 
criticality accidents as allowed by 10 CFR 50.68(b)(4); and 

• Revise the RCS pressure acceptance criterion for feedwater line break (FWLB) accident 
consistent with the criterion in NUREG-0800, “Standard Review Plan” (SRP), Section 
15.2.8, “Feedwater System Pipe Break Inside And Outside Containment (PWR),” 
Revision 2 (March 2007). 

3.0 BACKGROUND 

CR-3 proposes to operate the reactor at 3014 MWt, an approximate 15.5% increase from the 
current authorized OL reactor core power level.  CR-3 has defined this power increase as an EPU 
consistent with the guidance of the Office of Nuclear Reactor Regulation’s Review Standard 
(RS)-001, “Review Standard for Extended Power Uprates,” Revision 0. 

Florida Power Corporation (FPC) has evaluated the proposed EPU for the applicable systems, 
structures, components, and safety analyses at CR-3 in accordance with the guidance of RS-001.  
The results of these evaluations are described in the CR-3 EPU TR (Attachments 5 and 7).  The 
EPU TR provides the technical details that support the requested OL and ITS changes and, in 
concert with the other attachments, provide a comprehensive evaluation of the effects of the 
proposed EPU on CR-3 plant operation. 

4.0  JUSTIFICATION FOR THE CHANGE 

The acceptability for each proposed OL and ITS change is addressed in Tables 1 and 2 in Section 
2.0 above.  Additional details and justification are provided below for the additional licensing 
basis items.  The EPU TR summarizes the evaluations performed to assure acceptable unit 
operation at EPU conditions and is therefore referenced throughout this section as additional 
technical justification for the EPU related changes.  Additional detail is also provided for the 
plant modifications in EPU TR Appendix E, “Major Plant Modifications.” 

4.1 ICCMS, ADVs and FCS 

CR-3 requests approval to credit the use the ICCMS and the FCS function of the ADVs to assure 
adequate core cooling during a SBLOCA at EPU conditions.  The FCS is assumed in the 
SBLOCA analyses to open both ADVs to depressurize the secondary plant and ultimately the 
RCS which will allow ECCS to provide adequate core cooling in the event of a single failure of 
an HPI train as summarized in EPU TR Section 2.8.5.6.3, “ECCS and Loss of Coolant 
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Accidents,” and TR Appendix E.  A new ICCMS will provide instrumentation to automatically 
initiate the FCS and provide indication to ensure the ICCMS actions are performed.   

The ICCMS will also automatically trip the RCPs and send a signal to the Emergency Feedwater 
Initiation and Control (EFIC) System which will raise OTSG secondary side level to the 
inadequate subcooling margin (ISCM) level to support certain spectrum of LOCAs as 
summarized in EPU TR Section 2.8.5.6.3.  The automatic actions to trip the RCPs and adjust the 
EFIC System to the ISCM level setting replace the current actions performed by the operator, 
thus reducing the reliance on manual operator action for event mitigation. 

The FCS function of the ADVs will assure that CR-3 is capable of mitigating the effects of a 
SBLOCA at EPU conditions.  Preliminary analysis indicated that for the range of SBLOCA 
events, the HPI System flow, using single failure considerations, is not sufficient for core cooling 
in the early stages of an accident.  Additionally, the initial pressure in the RCS remains too high 
for the CFTs to provide adequate flow to the core.  Inadequate HPI System flow would result in 
elevated peak clad temperatures and oxidation levels prior to achieving RCS conditions where 
sufficient core cooling can be provided.   

The FCS will automatically actuate safety-related ADVs to rapidly reduce secondary pressure in 
the Main Steam System which increases primary-to-secondary heat transfer thereby decreasing 
temperature and pressure in the RCS.  The intent of this plant modification is to rapidly reduce 
the RCS pressure to below the CFT discharge pressure which would increase ECCS flow to the 
reactor vessel and maintain the fuel within limits.  LOCA analyses at EPU conditions assume 
both HPI pumps with adequate flow or one HPI pump and two ADVs are available to ensure 
sufficient core cooling.   

The FCS will initiate within 10 minutes of the onset of sustained loss of sub-cooling margin and 
inadequate HPI flow.  By rapidly reducing and controlling the secondary pressure in the OTSG, 
the RCS pressure has been analytically demonstrated to decrease sufficiently to allow timely 
addition of CFT liquid and additional flow from the HPI System to begin injecting into the core.  
The analysis performed for this event shows that the results are acceptable and all 10 CFR 50.46 
acceptance criteria are satisfied.  Enclosure 2 of EPU TR Appendix E provides specific 
information related to the ADVs and FCS plant modification.   

The ICCMS monitors specific parameters; HPI System flow, RCS pressure, and core exit 
thermocouples (CETs) to determine core degrees of subcooling and to determine if a loss of 
subcooling margin (SCM) exists.  Additionally, the total HPI flow is compared to a generated 
curve of minimum HPI flow versus RCS pressure to determine inadequate HPI flow.   

Following a sustained loss of SCM and inadequate HPI flow, ICCMS initiates FCS within 
10 minutes which automatically opens both ADVs to ensure sufficient core cooling during a 
SBLOCA.  Additionally, upon a sustained loss of SCM, the ICCMS will automatically trip the 
RCPs within one minute and within 10 minutes send a signal to the Emergency Feedwater 
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Initiation and Control (EFIC) System which will raise OTSG secondary side level to the ISCM 
level.  These automatic actions replace the current actions performed by the operator, thus 
reducing the reliance on manual operator action for event mitigation.  Enclosure 3 of EPU TR 
Appendix E provides specific information related to the ICCMS plant modification. 

ITS 3.3.17, “Post Accident Monitoring (PAM) Instrumentation,” will be revised to include an 
additional instrument function (HPI Flow Margin) which, along with existing PAM instruments, 
will provide operators with indication necessary to ensure FCS initiates when required.  The new 
ICCMS will provide redundant displays consistent with the criteria of Regulatory Guide 1.97.  
The ICCMS computes HPI flow margin, degrees of subcooling, and will provide operators with 
a fully qualified, safety related method of monitoring these parameters and determining 
inadequate HPI flow and a loss of subcooling margin, thereby ensuring initiation of the FCS in a 
timely manner.  

Refer to Attachment 4, “Improved Technical Specification Bases Changes (Markup),” for further 
basis information related to revisions to ITS 3.3.17.  

ITS 3.3.19, “Inadequate Core Cooling Monitoring System (ICCMS) Instrumentation,” and 
ITS 3.3.20, “Inadequate Core Cooling Monitoring System (ICCMS),” will be added to address 
the requirements related to the automatic initiation of FCS, RCP trip, and OTSG ISCM level 
setpoint adjustment.  

Regarding proposed ITS 3.3.19 and ITS 3.3.20: 

• Applicability of the FCS instrument functions and logic is consistent with current 
licensed power level (2609 MWt) to support the FCS function of the ADVs.  The 
Applicability is considered acceptable since with power at or below 2609 MWt, the 
ECCS can provide sufficient core cooling during a LOCA assuming a single failure of 
one HPI subsystem without the need for the FCS function of the ADVs. 

• Applicability of the RCP Trip and OTSG ISCM Level Setpoint Actuation instrument 
functions and logic is consistent with the Applicability of ITS 3.3.17.  These automatic 
functions are intended to reduce the reliance on manual operator action and therefore, the 
Applicability is considered acceptable since it is equivalent to the Applicability of the 
current indication requirements necessary to perform these actions manually. 

• Appropriate ITS ACTIONS are provided to address inoperability the ICCMS 
instrumentation and logic.  The proposed Required Actions and Completion Times are 
consistent with the current licensing basis ACTIONS, which rely on PAM 
instrumentation for credited manual operator actions for these same and similar functions.  
ITS 3.3.17, which provide PAM instrument requirements needed to support current 
credited manual operator actions, will continue to require a plant shutdown if required 
PAM instrumentation is not available to perform these manual actions.  Also, proposed 
ITS 3.3.17, which provides an additional PAM instrument requirement to support manual 
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actuation of FCS, will require a power reduction to a level where the FCS function of the 
ADVs is no longer required if the PAM instrument is not available to manually actuate 
the FCS. 

o With one or more required channels or logic trains inoperable, the inoperable 
equipment must be restored to OPERABLE status within 30 days.  The 30 day 
Completion Time takes into account the provisions to support manual actuation of 
the FCS, RCP trip, and OTSG ISCM Setpoint adjustment.  The 30 day 
Completion Time is also considered acceptable based on maintaining FCS 
actuation capability and the low probability of an event requiring the ICCMS 
during this time period.   

o For the RCP Trip and OTSG ISCM Level Setpoint Actuation instrument 
functions and logic, if an associated channel or logic train is not restored to 
OPERABLE status within the allowed Completion Time, action must be initiated 
in accordance with Specification 5.7.2, “Special Reports,” to submit a special 
report to the NRC within 14 days.  The special report will discuss the preplanned 
alternate method of monitoring, the cause of the inoperability, and provide a 
schedule for restoring the ICCMS instruments and logic to OPERABLE status.  
This proposed Required Action is considered acceptable since the CR-3 current 
licensing basis credits manual operator action for RCP trip and OTSG ISCM 
Setpoint adjustment.  ITS 3.3.17, which provide PAM instrument requirements 
needed to support the current credited manual operator actions, will continue to 
require a plant shutdown if appropriate PAM instrumentation is not available to 
perform these manual actions.   

o For the FCS Actuation instrument functions and logic, if an associated channel or 
logic is not restored to OPERABLE status within the allowed Completion Time or 
automatic FCS actuation capability is not maintained, the FCS function of the 
ADVs will be immediately declared inoperable and action taken in accordance 
with the requirements of ITS 3.7.20.  

• Appropriate SRs are provided to ensure the ICCMS instruments and logic trains are 
capable of performing their intended safety function.  CHANNEL CHECK, CHANNEL 
FUNCTIONAL TEST, and CHANNEL CALIBRATION tests are provided to verify the 
functionality of the ICCMS instrumentation and automatic actuation logic.  Additional 
automatic actuation logic CHANNEL FUNCTIONAL TESTS are added to verify RCP 
breaker actuation and OTSG ISCM level setpoint actuation every refueling interval since 
these end devices have no other Technical Specification testing requirements.  ADV 
actuation testing is performed in accordance with surveillances specified in ITS 3.7.20. 

Refer to Attachment 4, “Improved Technical Specification Bases Changes (Markup),” for further 
basis information related to proposed ITS 3.3.19 and ITS 3.3.20. 



U. S. Nuclear Regulatory Commission Attachment 1 
3F0611-02 Page 25 of 35 
 

 
 
 

ITS 3.7.20, “Fast Cooldown System (FCS),” will be added to address the requirements for the 
FCS function of the safety related ADVs.  

Regarding proposed ITS 3.7.20: 

• Applicability of proposed ITS 3.7.20 is consistent with current licensed power level 
(2609 MWt) to support the FCS function of the ADVs.  The Applicability is considered 
acceptable since with power at or below 2609 MWt, the ECCS can provide sufficient 
core cooling during a LOCA assuming a single failure of one HPI subsystem without the 
need for the FCS function of the ADVs. 

• Appropriate ITS ACTIONS are provided in ITS 3.7.20 to address inoperability of the 
FCS function of the ADVs and the impact on SBLOCA event mitigation.   

o With the FCS inoperable due to inoperable backup air supply, 7 days is provided 
to restore the inoperable backup air supply to OPERABLE status.  The 7 day 
Completion Time is consistent with Completion Times in NUREG-1430 for 
similar levels of system degradation and is acceptable based on multiple sources 
of air that can provide the ADVs. 

o With the FCS function inoperable for reasons other than backup air supply, 
72 hours is provided to restore the FCS to OPERABLE status provided both HPI 
subsystems are OPERABLE.   

� The 72 hour Completion Time is consistent with a single failure 
Completion Time of one ECCS train inoperable per ITS 3.5.2, “ECCS- 
Operating,” and is considered a reasonable time to repair the inoperable 
FCS components.   

� If either HPI subsystems is determined to be inoperable or the FCS is not 
restored with the required Completion Time, one hour is provided to 
reduce power to at or below 2609 MWt.  The Required Action to reduce 
power to the pre-EPU license power level provides an appropriate 
compensatory measure since below this power the FCS is not required to 
mitigate a SBLOCA; one HPI train is capable of mitigating the SBLOCA.  
The one hour Completion Time will ensure prompt action is taken to 
reduce power where FCS is no longer required for ECCS to perform its 
function during a SBLOCA and is consistent with the one hour provided 
in LCO 3.0.3 for loss of safety function conditions. 
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• Appropriate SRs are provided to ensure the ADVs and FCS are capable of performing 
their intended safety function in the event of a SBLOCA.  The periodic verification of the 
Backup Air System pressure and volume is added to ensure the ADVs can maintain at 
least four hours of operation.  A CHANNEL CALIBRATION test is provided to verify 
the functionality of the FCS automatic actuation circuitry and calibration of the FCS 
OTSG modulating controller.  Two SRs are added to verify the capability and capacity of 
the FCS backup battery system.  An additional SR is added to verify that on actual or 
simulated actuation signal, the ADVs will open and cycle as required. 

Refer to Attachment 4, “Improved Technical Specification Bases Changes (Markup),” for further 
basis information related to proposed ITS 3.7.20.    

4.2 Boron Precipitation Mitigation 

CR-3 requests approval to credit the LPI System HLI line to prevent boron precipitation in the 
reactor vessel during design basis accidents at EPU conditions thereby eliminating the need for 
the current active boron precipitation mitigation methodologies required in the CR-3 OL.   

Existing boron precipitation mitigation methodologies at CR-3 consist of two approved, active 
techniques that provide sufficient liquid movement through the reactor core to preclude boric 
acid from precipitating out of solution and potentially clogging flow passages in the fuel or 
settling on the fuel rods causing a decrease in heat transfer.  The most likely occurrence of boron 
precipitation is during the recirculation phase of an accident when the level in the reactor vessel 
is below the top of the fuel and boiling is in process.  The current licensing and design bases 
methodologies to preclude this condition are: the Dump-to-Sump of RCS fluid from the hot leg 
to the Reactor Building sump using the Decay Heat Removal (DHR) System drop line; and hot 
leg injection via the auxiliary pressurizer spray line.  These methodologies allow for additional 
flow through the reactor core that would preclude the precipitation or plating out of the boron.  
As stated in the Crystal River Unit 3 Issuance of Exemption from the Requirements of 10 CFR 
Part 50, Appendix K, Section l.D.1, dated October 29, 1998, the NRC acknowledged that the 
reactor vessel vent valves may not be effective in preventing boron precipitation for specific 
break locations.  Due to specific vulnerabilities associated with these active methods, a single 
failure criterion exemption was granted to CR-3.  Additionally, evaluation has shown that these 
methods cannot be expanded to provide sufficient flow at EPU conditions to adequately preclude 
boron precipitation. 

The current exemption related to boron precipitation mitigation methods is associated with the 
active failure of a single Engineered Safeguards motor control center (MCC) that supplies 
electrical power to both active methods of preventing boron precipitation.  At EPU conditions, 
prevention of boron precipitation during LOCAs will be accomplished through the use of the LPI 
System HLI line and CR-3 will no longer require the existing single failure criterion exemption.  
Existing procedural guidance requires that the boron precipitation mitigation function occur after 
a certain boron concentration in the core is reached.  The procedure directs that boron 
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concentration be sampled after the ECCS pump suction swap to the sump is complete and 
adequate core cooling is not occurring.  The currently credited method of determining boron 
concentration is the Post Accident Sampling System Boronometer.  Should the boronometer be 
unavailable, manual sampling and analysis is also credited.   

The new HLI actuation will not be based on core boron concentration and precludes the need for 
continued use of the boronometer.  CR-3 will discontinue reliance on the boronometer once use 
of the new HLI line is approved and implemented. 

The new HLI line provides a flow path for boron precipitation control, thus assuring compliance 
with the long term core cooling acceptance criterion by providing a flow path to inject a portion 
of LPI System flow into the DHR System drop line.  The HLI line is normally closed, but will be 
opened by the operators during the transition to the sump recirculation, which will be prior to the 
occurrence of significant boron concentration in the core.  The HLI line is hydraulically designed 
to provide sufficient flow to prevent boron precipitation for the entire spectrum of LOCA break 
sizes.  For large break LOCAs, the HLI flow exceeds the core boiloff shortly after its initiation.   

The excess HLI flow that is not boiled off by the core decay heat dilutes the core boron 
concentration via reverse core flow prior to the core reaching concentrations that could 
precipitate.  For SBLOCAs, the RCS pressure could be above the LPI pump shutoff head or in 
the range where the HLI flow does not match core boiloff.  However, at these elevated RCS 
pressures, the solubility limit is above the maximum boron concentration that the core could 
achieve.  The HLI flow will increase as RCS pressure decreases such that the flow matches the 
core boiloff rate and provide a boron dilution flow prior to reaching the solubility limit.  The HLI 
line design meets the single failure criterion of CR-3 FSAR Criterion 1.4.38.  Therefore, the 
existing single failure criterion exemption is no longer necessary and may be removed from the 
CR-3 license basis.   

EPU TR Section 2.8.5.6.3 provides additional discussion related to boron precipitation 
mitigation.  Enclosure 1 of the CR-3 EPU TR Appendix E provides specific information related 
to the LPI System cross-tie line modification, including the HLI line design. 

ITS Section 3.4.13, “RCS PIV Leakage,” will be revised to address the new series check valves 
in the HLI line used to provide pressure isolation between high and low pressure systems.  These 
valves are smaller than the current PIVs required in LCO 3.4.13, and as such, the guidance in 
NUREG 1430 will be incorporated for the LCO and surveillance acceptance criteria related to 
leakage through the valves.  Refer to Attachment 4, “Improved Technical Specification Bases 
Changes (Markup),” for further information related to proposed changes to ITS 3.4.13.   

4.3 Core Flood Line Break Mitigation 

CR-3 requests approval to credit the use of the LPI System cross-tie line in the mitigation of a 
CFT line break accident.   
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During a CFT line break accident coincident with a LOOP assuming one emergency diesel 
generator (EDG) fails to start, one ECCS train associated with the failed EDG will not be 
available for coolant injection.  The remaining LPI subsystem, powered by the operating EDG, 
may be unavailable for coolant injection if aligned to the broken CFT line.  As a consequence, 
only one HPI subsystem and one CFT will be available to provide ECCS flow into the RCS.  At 
pre-EPU conditions, the intact CFT flow and HPI flow are adequate to meet the 10CFR50.46 
acceptance criteria.  However, at EPU conditions, the increased core decay heat power increases 
the core boil off rates, slowing the RCS depressurization rate and slightly reducing the ECCS 
flow.  As a consequence, one HPI subsystem and the inventory of one CFT are not adequate to 
mitigate a CFT line break accident.  The LPI System cross-tie line modification ensures the 
availability of some LPI flow for the larger CFT line breaks by providing a passive LPI 
crossflow path and  the CFT line break analyses at EPU conditions continue to demonstrate 
compliance with 10 CFR 50.46.  EPU TR Section 2.8.5.6.3 provides additional discussion 
related to CFT line break mitigation.  Enclosure 1 of the CR-3 EPU TR Appendix E provides 
specific information related to the LPI System cross-tie line modification. 

ITS Section 3.5.2, “Emergency Core Cooling Systems (ECCS) – Operating,” and associated 
Bases will be revised to add ECCS OPERABILITY requirements associated with the LPI cross-
tie line, including an SR to ensure the proper LPI cross-tie line valve lineup.  Refer to Attachment 4, 
“Improved Technical Specification Bases Changes (Markup),” for further information related to 
proposed changes to ITS 3.5.2. 

4.4 Credit Soluble Boron in Spent Fuel Pool 

CR-3 requests approval to credit the use of soluble boron in the spent fuel pool to preclude spent 
fuel pool criticality accidents as allowed by 10 CFR 50.68(b)(4). 

At pre-EPU conditions, the spent fuel storage criticality analysis does not credit soluble boron 
when fuel assemblies are loaded in a specific pattern.  The reactivity of the fuel racks alone is 
adequate to preserve the assumptions of the pre-EPU criticality analysis.  However, at EPU 
conditions spent fuel storage criticality analyses rely on crediting sufficient boron concentrations.   

EPU TR Section 2.8.6.2, “Spent Fuel Storage,” provides additional discussion related to the 
impact on the spent fuel storage criticality analysis as a result of EPU. 

ITS Section 3.7.14, “Spent Fuel Pool Boron Concentration,” will be revised to be applicable 
whenever fuel assemblies are stored in the spent fuel pool and ITS 4.3.1, “Criticality,” will be 
revised to reflect the keff criteria of 10 CFR 50.68(b)(4).  Refer to Attachment 4, “Improved 
Technical Specification Bases Changes (Markup),” for further basis information related to 
proposed changes to ITS 3.7.14.  . 
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4.5 Revise RCS Pressure Acceptance Criterion for FWLB Accident 

CR-3 requests approval to of the RCS pressure acceptance criterion for the feedwater line break 
(FWLB) accident to be consistent with the criterion in SRP, Section 15.2.8, Revision 2. 

The FWLB is considered a limiting fault event per the CR-3 FSAR, Section 14.2.2.9.2.  The 
FSAR acceptance criteria for this limiting fault include an RCS pressure criterion of 110% of 
design pressure (2750 psig).  For EPU conditions, CR-3 requests revising the FWLB accident 
acceptance criterion to reflect an RCS pressure limit of 120% of design pressure (3000 psig).  
This is consistent with acceptance criteria specified in SRP, Section 15.2.8 for the FWLB event.  
EPU TR Section 2.8.5.2.4, “Feedwater System Pipe Breaks Inside and Outside Containment,” 
provides further discussion related to revising the FWLB accident RCS pressure acceptance 
criterion and the associated plant impact as a result of EPU. 

4.6 Conclusion 

The CR-3 EPU has been evaluated for impact on the plant and the OL.  With implementation of 
plant modifications described in the EPU TR, analyses demonstrate that the plant will maintain 
the capability for safe operation and the mitigation of postulated accident scenarios at EPU 
conditions.  The proposed Technical Specification changes will assure that the plant and its SSC 
remain within acceptable limits at all times.  Procedure changes and training will be 
implemented prior to plant startup under EPU conditions and will assure that plant personnel are 
capable of operating the plant and responding to abnormal or emergency conditions. 
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5.0 NO SIGNIFICANT HAZARDS CONSIDERATION  

Florida Power Corporation (FPC) has evaluated the proposed License Amendment Request 
(LAR) against the criteria of 10 CFR 50.92(c) to determine if any significant hazards 
consideration is involved.  FPC has concluded that this proposed LAR does not involve a 
significant hazards consideration.  The following is a discussion of how each of the 10 CFR 
50.92(c) criteria is satisfied.  

(1) Does not involve a significant increase in the probability or consequences of an accident 
previously evaluated?    

The impacts of the proposed Extended Power Uprate (EPU) on plant systems, structures, 
and components (SSCs) were reviewed with respect to SSC design capability, and it was 
determined that following completion of plant changes to support the EPU, no SSC 
would exceed its design conditions or limits.  Evaluations supporting those conclusions 
were performed and demonstrate that the equipment reliability and structural integrity 
will not be adversely affected by EPU.  Control system studies demonstrated that plant 
response to operational transients under EPU conditions does not significantly increase 
reactor trip frequency, so there will be no significant increase in the frequency of SSC 
challenges caused by a reactor trip.  The EPU does not create new failure modes for 
existing SSCs and eliminates the need for a single failure exemption currently in the 
Crystal River Unit 3 (CR-3) licensing basis for boron precipitation mitigation.  A new 
potential inter-system loss-of-coolant accident (LOCA) mechanism is created by the 
installation of the HLI flow path, but the probability of an inter-system LOCA occurring 
has not significantly increased.  Additionally, new pressure isolation valves installed in 
series between reactor coolant system (RCS) high and low pressure piping will minimize 
the likelihood of an inter-system LOCA.  ASME Boiler and Pressure Vessel Code 
requirements for procurement, installation, and testing of the new pressure isolation 
valves will be followed.  Also, a new potential steam line break mechanism is created by 
the inadvertent opening of both Atmospheric Dump Valves (ADVs) simultaneously. A 
new Inadequate Core Cooling Monitoring System (ICCMS) and Fast Cooldown System 
(FCS) are being installed which will automatically open both ADVs to support a small 
break LOCA in the event of a single failure in the Emergency Core Cooling System 
(ECCS).  Modifications to ADVs and procurement, installation, testing and operation of 
the ICCMS and FCS will ensure that the potential inadvertent opening of both ADVs is 
minimized. Also, any adverse consequences of inadvertent opening both ADVs are 
bounded by the consequences of the main steam line break accident.   

The fission product barriers; fuel cladding, RCS pressure boundary, and the containment 
building, remain fully capable of performing their design functions.  The spectrum of 
previously analyzed postulated accidents and transients was evaluated, and effects on the 
fuel, the RCS pressure boundary, and the containment were determined.  Specific 
accident scenarios (small break LOCA, locked reactor coolant pump rotor, and rod 
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ejection accident) have been determined to potentially cause cladding rupture under EPU 
conditions in limited amounts, but the quantity of the failures and the consequences are 
bounded by the large break LOCA analysis.  The fuel remains within the acceptance 
criteria of 10 CFR 50.46, the RCS pressure will not increase for normal operation as a 
result of EPU, and accident conditions remain within the ASME Boiler and Pressure 
Vessel Code limits as well as SSC design limits.  Analysis has also confirmed that during 
the worst case accident (large break LOCA), the containment building remains within its 
design limit.  These analyses were performed and demonstrate that existing RCS pressure 
boundary and containment limits are met and the effects on the fuel are such that dose 
consequences meet existing criteria at EPU conditions.  

With the exception of the steam generator tube rupture (SGTR) accident, the EPU 
analyses have been performed using conservative methodologies, as specified in 
Regulatory Guide 1.183, “Alternative Radiological Source Term for Evaluating Design 
Basis Accidents at Nuclear Power Reactors.”  The SGTR analyses were performed using 
current licensing basis methodologies.  Safety margins have been evaluated and margin 
has been retained to ensure that the analyses adequately bound the postulated limiting 
event scenarios.  These analyses indicate increased doses for certain analyzed accidents.  
Various factors contribute to these increases.  Several actions have been taken to limit the 
increased consequences.   Modifications to the Low Pressure Injection (LPI) and ADV 
systems are being made to ensure that the consequences of previously evaluated accidents 
are not significantly increased.  Specifically, these modifications will enhance the plant 
response capabilities to a small break LOCA and improve the method for boron 
precipitation mitigation.  The proposed amendment reduces the maximum allowed RCS 
specific activity.  The limits on specific activity ensure that the doses remain within the 
regulatory limits during analyzed transients and accidents. The maximum allowed 
operating containment pressure is being reduced from 3.0 psig to 1.5 psig; thereby 
ensuring that maximum peak containment internal pressure does not exceed limits in the 
event of a design basis accident. 

The revised accident analyses demonstrate that the plant site and the dose-mitigating 
Engineered Safety Features remain acceptable with respect to the radiological 
consequences of postulated DBAs since the calculated total effective dose equivalent 
(TEDE) at the exclusion area boundary (EAB), at the low population zone (LPZ) outer 
boundary, and in the control room meet the exposure guideline values specified in 10 
CFR Part 50.67 "Alternative source term,".  Therefore, the consequences of analyzed 
accidents are not significantly impacted by the proposed EPU. 

Based on the above, the proposed change does not involve a significant increase in the 
probability or consequences of an accident previously evaluated. 
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(2) Does not create the possibility of a new or different kind of accident from any accident 
previously evaluated?    

Equipment that could be affected by EPU has been evaluated. No new operating mode, or 
accident scenario was identified.  The LPI, HLI, and ADV systems will be modified and 
an ICCMS and FCS will be installed to better respond to accident and non-accident 
conditions.  The full spectrum of accident considerations has been evaluated and no new 
or different kind of accident has been identified.  The limiting accident remains the large 
break LOCA and analysis results are acceptable under EPU conditions.  EPU uses 
developed technology and applies it within capabilities of existing or modified plant 
safety-related equipment in accordance with the regulatory criteria (including NRC 
approved codes, standards and methods).  Modifications to existing SSCs and installation 
of new SSCs are designed in accordance with regulatory criteria to minimize equipment 
failures.  Potential equipment failures of new or modified SSCs have been evaluated and 
postulated failures are equivalent or bounded by existing equipment failures or effects of 
these equipment failures are bounded by previously evaluated accidents.  No new 
accidents or event precursors have been identified. 

The Technical Specification (TS) revisions required to implement EPU continue to assure 
that the plant is operated within the limits established for safe operation of the plant.  
Additionally, the limits in the TS reflect the initial conditions for the safety analyses 
performed to demonstrate the plant can mitigate the effects of accidents and ensure public 
safety by maintaining offsite doses within the limits in 10 CFR 50.67.  The revisions have 
been assessed and it was determined that the proposed change will not introduce a 
different accident than that previously evaluated.   

Based on the above, the proposed changes do not create the possibility of a new or 
different kind of accident from any accident previously evaluated. 

(3)  Does not involve a significant reduction in a margin of safety?    

Structural evaluations performed at EPU conditions demonstrated that calculated loads on 
affected SSCs after modification, if necessary, remain within their design allowable for 
all design basis event categories.  ASME Code requirements continue to be met. 

Fuel performance evaluations were performed using parameter values appropriate for a 
reload core operating at EPU conditions.  Those evaluations demonstrate that fuel 
performance acceptance criteria continue to be met.  Core reload evaluation processes 
ensure that the planned fuel load in the first reactor core to be operated at the increased 
power level, will meet applicable regulatory criteria. 

LOCA and non-LOCA safety analyses were performed under EPU conditions.  ECCS 
performance was shown to meet the criteria of 10 CFR 50.46.  Small break LOCA, 
locked rotor, and rod ejection scenarios may, under EPU conditions, have some potential 
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of resulting in a limited amount of fuel cladding failure, but the analyses conclude that 
the plant remains within the acceptance criteria of 10 CFR 50.46.  Large break LOCA 
scenarios also satisfy the criteria of 10 CFR 50.46 under EPU conditions, and the large 
break LOCA remains the most limiting accident at EPU conditions.  LOCA analyses 
indicate a small reduction in margin (< 5%) related to maximum local clad oxidation and 
hydrogen generation at EPU conditions and a slight improvement in peak clad 
temperature margin based on minor changes in LOCA design inputs and modifications 
that will enhance the plant response capabilities to LOCAs and improve the method for 
boron precipitation mitigation.  The non-LOCA events identified in the CR-3 Final 
Safety Analysis Report were shown to meet existing acceptance criteria.     

The containment building response to mass and energy releases was evaluated under EPU 
conditions.  The evaluations indicated that temperature and pressure limits were met. 

No plant changes associated with the EPU reduce the degree of component or system 
redundancy.  The small break LOCA response will require two High Pressure Injection 
(HPI) pumps injecting.  In the event of inadequate HPI and loss sub-cooling margin 
(SCM), secondary depressurization will be achieved via a new ICCMS and FCS, which 
includes automatic actuation of the ADVs, thereby assuring that the reactor core receives 
the necessary ECCS flow to minimize core damage and satisfy the requirements of 10 
CFR 50.46.  The features required to automatically open ADVs during a small break 
LOCA are incorporated into proposed TS 3.3.19, “Inadequate Core Cooling Monitoring 
System (ICCMS) Instrumentation,” and TS 3.3.20, “Inadequate Core Cooling Monitoring 
System (ICCMS),” and TS 3.7.20, “Fast Cooldown System (FCS).”  The ICCMS and 
FCS are configured and supported such that a single failure will not prevent completion 
of the ECCS safety function.   

To support this enhancement, operators will be provided indication of subcooling margin 
and HPI System flow adequacy to ensure actuation of the FCS.  A new safety related 
display system will be available to determine when insufficient subcooling margin is 
available and HPI System flow is inadequate.  Additional modifications will, upon 
indication of loss of subcooling margin, automatically trip the RCPs and raise steam 
generator secondary side level to the inadequate subcooling margin level.  These 
automatic actions replace the current actions performed by the operator, thus reducing the 
reliance on manual operator action for event mitigation.  

Operator training programs will be revised in accordance with the industry standard 
systematic approach to training process and appropriate training will be provided on all 
plant modifications, administrative/technical requirement changes, Technical 
Specification revisions, and procedure revisions.  The CR-3 simulator will be updated 
and tested in sufficient time to provide effective reinforcement of procedure and plant 
physical changes as well as build proficiency with required manual operator actions.  
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Based on the above, the proposed change does not involve a significant reduction in a 
margin of safety. 

Based on the above, CR-3 concludes that the proposed LAR presents a no significant hazards 
consideration under the standards set forth in 10 CFR 50.92(c), and, accordingly, a finding of "no 
significant hazards consideration" is justified. 

6.0 ENVIRONMENTAL IMPACT EVALUATION  

The environmental considerations evaluation is contained in Attachment 9, “Supplemental 
Environmental Report Extended Power Uprate.”  It concludes that the EPU will not result in a 
significant change in non-radiological impacts on land use, water use, waste discharges, 
terrestrial and aquatic biota, transmission facilities, or social and economic factors, and will have 
no non-radiological impacts other than those evaluated in the Supplemental Environmental 
Report.  The Supplemental Environmental Report further concludes that the EPU will not 
introduce any new radiological release pathways, will not result in a significant increase in 
occupational or public radiation exposures, and will not result in significant additional fuel cycle 
environmental impacts.   

Therefore, the proposed amendment does not involve a significant change in the types or 
significant increase in the amounts of any effluent that may be released offsite nor does it involve 
a significant increase in individual or cumulative occupational radiation exposure. 

7.0 APPLICABLE REGULATORY REQUIREMENTS/CRITERIA 

The proposed changes have been evaluated to determine whether applicable regulations and 
requirements continue to be met. 

CR-3 has determined that the proposed changes do not require any exemptions or relief from 
regulatory requirements and do not adversely affect conformance with any regulatory 
requirements differently than described in the CR-3 Final Safety Analysis Report.  The 
exemption to 10 CFR 50 Appendix K, Item I.D.1, requirements for single failure considerations 
is being deleted due to a modification to the plant that will adequately provide the boron 
precipitation mitigation function and is designed to remain functional even with a single failure 
condition. 
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This LAR will not reduce the effectiveness of the safety related systems, structures, or 
components and will not require the plant to operate outside of analyzed limits.  Therefore, based 
on the considerations discussed above:  

1) There is reasonable assurance that the health and safety of the public will not be 
endangered by operation in the proposed manner; 

2) Such activities will be conducted in compliance with the Commission’s regulations; and 

3) Issuance of the amendment will not be inimical to the common defense and security or to 
the health and safety of the public. 
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1.1 Definitions  (continued) 

CONTROL RODS CONTROL RODS shall be all full length safety and 
regulating rods that are used to shut down the 
reactor and control power level during maneuvering 
operations.  

CORE ALTERATION CORE ALTERATION shall be the movement of any fuel, 
sources, or other reactivity control components, 
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. 

CORE OPERATING LIMITS The COLR is the unit specific document that 
REPORT (COLR) provides cycle specific parameter limits for the 

current reload cycle.  These cycle specific limits 
shall be determined for each reload cycle in 
accordance with Specification 5.6.2.18.  Plant 
operation within these limits is addressed in 
individual Specifications. 

DOSE EQUIVALENT I-131 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 International Committee on 
Radiation Protection (ICRP) 30, Supplement to Part 
1, page 192-212, Table titled, "Committed Dose 
Equivalent in Target Organs or Tissues per Intake 
of Unit Activity." 

� - AVERAGE � shall be the average (weighted in proportion 
DISINTEGRATION ENERGY 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 non-iodine activity in 
the coolant. 

EFFECTIVE FULL POWER EFPD shall be the ratio of the number of hours 
DAY (EFPD) of production of a given THERMAL POWER to 

24 hours, multiplied by the ratio of the given 
THERMAL POWER to the RTP.  One EFPD is equivalent 
to the thermal energy produced by operating the 

1 s

per

when inhaled as the combined 
activities of iodine isotopes

and I 135 actually present.   Insert DEI 131-1



Insert DEI 131-1 

The determination of DOSE EQUIVALENT I-131 shall be performed using Committed Effective 
Dose Equivalent (CEDE) dose conversion factors from Table 2.1 of EPA Federal Guidance 
Report No. 11, 1988, "Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion." 
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Crystal River Unit 3 1.1-4 Amendment No. 228

1.1 Definitions 

EFFECTIVE FULL POWER reactor core at RTP for one full day. (One EFPD is 
DAY (EFPD) 2609 MWt times 24 hours or 62616 MWhr.) 
 (continued) 

EMERGENCY FEEDWATER The EFIC RESPONSE TIME shall be that time 
INITIATION AND CONTROL interval from when the monitored parameter 
(EFIC) RESPONSE TIME exceeds its EFIC actuation setpoint at the channel 

sensor until the emergency feedwater equipment is 
capable of performing its safety function (i.e., 
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. 

ENGINEERED SAFETY The ESF RESPONSE TIME shall be that time interval 
FEATURE (ESF) RESPONSE from when the monitored parameter exceeds its ESF 
TIME actuation setpoint at the channel sensor until the 

ESF equipment is capable of 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. 

LEAKAGE LEAKAGE shall be: 

 a. Identified LEAKAGE

  1. LEAKAGE, such as that from pump seals or 
valve packing, that is captured and 
conducted to collection systems or a sump 
or collecting tank; or 

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

3014 72,336



Definitions 
1.1 

(continued) 

Crystal River Unit 3 1.1-6 Amendment No. 228

1.1 Definitions 

PHYSICS TESTS These tests are: 
 (continued) 
 a. Described in Chapter 13, "Initial Tests and 

Operation" of the FSAR; 

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

 c. Otherwise approved by the Nuclear Regulatory 
Commission. 

PRESSURE AND The PTLR is the unit specific document that 
TEMPERATURE LIMITS provides the reactor vessel pressure and 
REPORT (PTLR) temperature limits, including heatup and cooldown 

rates, for the current reactor vessel fluence 
period.  These pressure and temperature limits 
shall be determined for each fluence period in 
accordance with Specification 5.6.2.19.  Plant 
operation within these operating limits is 
addressed in LCO 3.4.3, "RCS Pressure and 
Temperature Limits." 

QUADRANT POWER TILT QPT shall be defined by the following equation and 
(QPT) is expressed as a percentage. 

RATED THERMAL POWER RTP shall be a total reactor core heat transfer 
(RTP) rate to the reactor coolant of 2609 MWt. 

REACTOR PROTECTION The RPS RESPONSE TIME shall be that time interval 
SYSTEM (RPS) RESPONSE from when the monitored parameter exceeds its RPS 
TIME trip setpoint at the channel sensor until 

electrical power is interrupted at the control rod 
drive trip breakers.  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. 

SHUTDOWN MARGIN (SDM) SDM shall be the instantaneous amount of 
 reactivity by which the reactor is subcritical or 

�
�

�
�
�

�
= 1-  

Quadrants allofPowerAverage
Quadrant Core  AnyIn Power 100  QPT

9 MM
3014
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Reactor Coolant System DNB Safety Limits 

  

Insert Figure 2.1.1-1
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Figure 2.1.1-1 (page 1 of 1) 
Reactor Coolant System Departure From Nucleate Boiling Safety Limits 
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SDM 
3.1.1 

Crystal River Unit 3 3.1-1 Amendment No. 149 

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.1 SHUTDOWN MARGIN (SDM) 

LCO 3.1.1 The SDM shall be greater than or equal to the limit 
specified in the COLR. The minimum limit shall be 
≥ 1.0% Δk/k. 

APPLICABILITY: MODES 3, 4, and 5. 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. SDM not within limit. A.1 Initiate boration to
restore SDM to within 
limit. 

15 minutes 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.1.1 Verify SDM is greater than or equal to the 
limit specified in the COLR. 

24 hours 

swithin

within

tt

sA

A

A



MTC 
3.1.3 

Crystal River Unit 3 3.1-4 Amendment No. 149 

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.3 Moderator Temperature Coefficient (MTC) 

LCO 3.1.3 The MTC shall be maintained within the limits specified in 
the COLR.  The maximum positive limit shall be ≤ 0.0 Δ k/k/°F
at ≥ 95% RTP and ≤ 0.9 E-4 Δ k/k/°F at < 95% RTP. 

APPLICABILITY: MODES 1 and 2. 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. MTC not within limits. A.1 Be in MODE 3. 6 hours 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.3.1 Verify MTC is within the upper limit 
specified in the COLR. 

Prior to 
entering MODE 1 
after each fuel 
loading 

(continued) 

0.75

Delete space. Delete space.

A A



CONTROL ROD Group Alignment Limits 
3.1.4 

Crystal River Unit 3 3.1-6 Amendment No. 149 

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.4 CONTROL ROD Group Alignment Limits 

LCO 3.1.4 Each CONTROL ROD shall be OPERABLE and aligned to within 
6.5% of its group average height. 

APPLICABILITY: MODES 1 and 2. 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One trippable CONTROL 
ROD inoperable, or not 
aligned to within 6.5% 
of its group average 
height, or both. 

A.1 Align all CONTROL 
RODS in the group to 
within 6.5% of the 
group average height, 
while maintaining the 
rod insertion, group 
sequence, and group 
overlap limits in 
accordance with 
LCO 3.2.1, 
"Regulating Rod 
Insertion Limits." 

OR

A.2.1.1 Verify SDM is 
≥ 1% Δk/k. 

 OR

A.2.1.2 Initiate boration to 
restore SDM to within 
limit. 

 AND

1 hour 

1 hour 

AND

Once per 
12 hours 
thereafter 

1 hour 

(continued)

within limits specified 
in the COLR.



CONTROL ROD Group Alignment Limits 
3.1.4 

Crystal River Unit 3 3.1-7 Amendment No. 149 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. (continued) A.2.2 Reduce THERMAL POWER 
to ≤ 60% of the 
ALLOWABLE THERMAL 
POWER. 

 AND

A.2.3 Reduce the nuclear 
overpower trip 
setpoint to ≤ 70% of 
the ALLOWABLE THERMAL 
POWER. 

 AND

A.2.4 Verify the potential 
ejected rod worth is 
within the 
assumptions of the 
rod ejection 
analysis. 

 AND

A.2.5 Perform SR 3.2.5.1. 

2 hours 

10 hours 

72 hours 

72 hours 

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

B.1 Be in MODE 3. 6 hours 

C. More than one 
trippable CONTROL ROD 
inoperable, or not 
aligned within 6.5% of 
its group average 
height, or both. 

C.1.1 Verify SDM is 
≥ 1% Δk/k. 

 OR

1 hour 

(continued)

within limits specified 
in the COLR.



CONTROL ROD Group Alignment Limits 
3.1.4 

Crystal River Unit 3 3.1-8 Amendment No. 149 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. (continued) C.1.2 Initiate boration to 
restore SDM to within 
limit. 

AND

C.2 Be in MODE 3. 

1 hour 

6 hours 

D. One or more CONTROL 
RODS untrippable. 

D.1.1 Verify SDM is 
≥ 1% Δk/k. 

 OR

D.1.2 Initiate boration to 
restore SDM to within 
limit. 

AND

D.2 Be in MODE 3. 

1 hour 

1 hour 

6 hours 

within limits specified 
in the COLR.



Safety Rod Insertion Limits 
3.1.5 

Crystal River Unit 3 3.1-10 Amendment No. 149 

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.5 Safety Rod Insertion Limits 

LCO 3.1.5 Each safety rod shall be fully withdrawn. 

APPLICABILITY: MODES 1 and 2. 

 -------------------------NOTE------------------------------ 
 This LCO is not applicable while performing SR 3.1.4.2. 
 ----------------------------------------------------------- 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One safety rod not 
fully withdrawn. 

A.1 Withdraw the rod 
fully. 

OR

A.2.1.1 Verify SDM is 
≥ 1% Δk/k. 

 OR

A.2.1.2 Initiate boration to 
restore SDM to within 
limit. 

 AND

A.2.2 Declare the rod 
inoperable. 

1 hour 

1 hour 

1 hour 

1 hour 

(continued) 

within limits specified 
in the COLR.



Safety Rod Insertion Limits 
3.1.5 

Crystal River Unit 3 3.1-11 Amendment No. 149 

ACTIONS  (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B More than one safety 
rod not fully 
withdrawn. 

B.1.1 Verify SDM is 
≥ 1% Δk/k. 

 OR

B.1.2 Initiate boration to 
restore SDM to within 
limit. 

AND

B.2  Be in MODE 3 

1 hour 

1 hour 

6 hours 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.5.1 Verify each safety rod is fully withdrawn. 12 hours 

within limits specified 
in the COLR.



PHYSICS TESTS Exceptions – MODE 1 
3.1.8 

Crystal River Unit 3 3.1-17 Amendment No. 149 

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.8 PHYSICS TESTS Exception – MODE 1 

LCO 3.1.8 During the performance of PHYSICS TESTS, the requirements of 

 LCO 3.1.4, "CONTROL ROD Alignment Limits"; 
 LCO 3.1.5, "Safety Rod Insertion Limits"; 
 LCO 3.1.6, "AXIAL POWER SHAPING ROD (APSR) Alignment 

Limits"; 
 LCO 3.2.1, "Regulating Rod Insertion Limits," for the 

restricted operation region only; 
 LCO 3.2.3, "AXIAL POWER IMBALANCE Operating Limits"; and 
 LCO 3.2.4, "QUADRANT POWER TILT (QPT)" 

 may be suspended, provided: 

a. THERMAL POWER is maintained ≤ 85% RTP; 

b. Reactor trip setpoints on the nuclear overpower channels 
are set ≤ 10% RTP higher than the THERMAL POWER at which 
the test is performed, with a maximum setting of 90% 
RTP; 

c. F
Q
(Z) and 

N
H

F
Δ

 are maintained with the limits specified 

in the COLR; and 

d. SDM is ≥ 1.0% Δk/k. 

APPLICABILITY: MODE 1 during PHYSICS TESTS. 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. SDM not within limit. A.1 Initiate boration to 
restore SDM to within 
limit. 

AND

A.2 Suspend PHYSICS TESTS 
exceptions. 

15 minutes 

1 hour 

(continued) 

kk
within limits specified in the COLR.



PHYSICS TESTS Exceptions – MODE 1 
3.1.8 

Crystal River Unit 3 3.1-19 Amendment No. 149 

SURVEILLANCE REQUIREMENTS  (continued) 

SURVEILLANCE FREQUENCY 

SR 3.1.8.4 Verify SDM is ≥ 1.0% Δk/k. 24 hours 

within limits specified in the COLR.



PHYSICS TESTS Exceptions – MODE 2 
3.1.9 

Crystal River Unit 3 3.1-20 Amendment No. 149 

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.9 PHYSICS TESTS Exceptions – MODE 2 

LCO 3.1.9 During performance of PHYSICS TESTS, the requirements of 

 LCO 3.1.3, "Moderator Temperature Coefficient (MTC)"; 
 LCO 3.1.4, "CONTROL ROD Group Alignment Limits"; 
 LCO 3.1.5, "Safety Rod Insertion Limits"; 
 LCO 3.1.6, "AXIAL POWER SHAPING ROD (APSR) Alignment 

Limits"; 
 LCO 3.2.1, "Regulating Rod Insertion Limits," for the 

restricted operation region only; and 
 LCO 3.4.2, "RCS Minimum Temperature for Criticality" 

 may be suspended, provided: 

a. THERMAL POWER is ≤ 5% RTP; 

b. Reactor trip setpoints on the nuclear overpower channels 
are set to ≤ 25% RTP; and 

c. SDM is ≥ 1.0% Δk/k. 

APPLICABILITY: MODE 2 during PHYSICS TESTS. 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. THERMAL POWER not 
within limit. 

A.1 Open control rod 
drive trip breakers. 

Immediately 

(continued) 

within limits specified in the COLR.



PHYSICS TESTS Exceptions – MODE 2 
3.1.9 

Crystal River Unit 3 3.1-21 Amendment No. 149 

ACTIONS  (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. SDM not within limit. B.1 Initiate boration to 
restore SDM to within 
limit. 

AND

B.2 Suspend PHYSICS TESTS 
exceptions 

15 minutes 

1 hour 

C. Nuclear overpower trip 
setpoint not within 
limit. 

C.1 Suspend PHYSICS TESTS 
exceptions. 

1 hour 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.9.1 Verify THERMAL POWER is ≤ 5% RTP. 1 hour 

SR 3.1.9.2 Verify nuclear overpower trip setpoint is 
≤ 25% RTP. 

8 hours 

SR 3.1.9.3 Verify SDM is ≥ 1.0% Δk/k. 24 hours 

within limits specified in the COLR.



Regulating Rod Insertion Limits 
3.2.1

Crystal River Unit 3 3.2-2 Amendment No. 149 

ACTIONS  (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. Regulating rod groups 
inserted in  
unacceptable 
operational region. 

C.1 Initiate boration to
restore SDM to 
� 1% �k/k.

AND

C.2.1 Restore regulating 
rod groups to within
restricted operating
region. 

 OR

C.2.2 Reduce THERMAL POWER
to less than or equal
to the THERMAL POWER 
allowed by the 
regulating rod group 
insertion limits. 

15 minutes 

2 hours 

2 hours 

D. Required Action and 
associated Completion 
Time of Condition C 
not met. 

D.1 Be in MODE 3.  6 hours 

within limits.



Regulating Rod Insertion Limits 
3.2.1 

Crystal River Unit 3 3.2-3 Amendment No. 149 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.2.1.1 Verify regulating rod groups are within the 
sequence and overlap limits as specified in 
the COLR. 

4 hours when 
the CONTROL ROD 
drive sequence 
alarm is 
inoperable 

AND

12 hours when 
the CONTROL ROD 
drive sequence 
alarm is 
OPERABLE 

SR 3.2.1.2 Verify regulating rod groups meet the  
insertion limits as specified in the COLR 

4 hours when 
the regulating 
rod insertion 
limit alarm is 
inoperable 

AND

12 hours when 
the regulating 
rod insertion 
limit alarm is 
OPERABLE 

SR 3.2.1.3 Verify SDM � 1% �k/k. Within 4 hours 
prior to 
achieving 
criticality is within limits specified in the COLR.



RPS Instrumentation 
3.3.1 

Crystal River Unit 3 3.3-2 Amendment No. 228 

 
 
ACTIONS  (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 
  
F. As required by 

Required Action D.1 
and referenced in 
Table 3.3.1-1 or by 
Required Action E.2. 

 

F.1 Be in MODE 3.
 
AND 
 
F.2 Open all CONTROL ROD 

drive (CRD) trip 
breakers. 

 

6 hours
 
 
 
6 hours 
 

  
G. As required by 

Required Action D.1 
and referenced in 
Table 3.3.1-1. 

 

G.1 Open all CRD trip
breakers. 

 

6 hours
 

  
H.  As required by 

Required Action D.1 
and referenced in 
Table 3.3.1-1. 

 

H.1 Reduce THERMAL POWER 
< 45% RTP. 

 

6 hours
 

  
I. As required by 

Required Action D.1 
and referenced in 
Table 3.3.1-1. 

 

I.1 Reduce THERMAL POWER 
< 20% RTP. 

 

6 hours
 

  
J. Secondary heat balance 

not based on required 
high accuracy 
instrumentation. 

 
 
 
 
 
 
 

J.1 Reduce THERMAL POWER 
to <2568 MW

th
 

 
AND 
 
J.2 Reduce Nuclear 

Overpower – High 
Setpoint to < 103.3% 
RTP. 

 

12 hours
  
  
  
  
  
48 hours  
  
  
  
  

    
K. Required Action and 

associated Completion 
Time of Condition J 
not met. 

K.1 Be in MODE 3.
 
AND 
 
K.2 Open all Control Rod 

drive (CRD) trip  
breakers. 

6 hours
  
  
  
6 hours  

  
 

< 2965 MWt.



RPS Instrumentation 
3.3.1 
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SURVEILLANCE REQUIREMENTS 
 
------------------------------------NOTE –---------------------------------- 
Refer to Table 3.3.1-1 to determine which SRs apply to each RPS Function. 
---------------------------------------------------------------------------- 
 

SURVEILLANCE FREQUENCY 
  
SR 3.3.1.1 Perform CHANNEL CHECK. 
 

12 hours 

  
SR 3.3.1.2 -----------------NOTES----------------------- 

1. Not required to be performed until 24 
hours after THERMAL POWER is ≥ 15% RTP. 

1.2. High accuracy instrumentation is 
required to be utilized when performing 
calorimetric secondary heat balance 
comparison unless Condition J has been 
entered. 

 --------------------------------------------- 
 
 Verify calorimetric secondary heat balance is 

≤ 2% RTP greater than power range channel 
output. Adjust power range channel output 
if calorimetric exceeds power range channel 
output by > 2% RTP. 

 

 
 
 
 
 
 
 
 
 
 
 
24 hours 

  
SR 3.3.1.3 -----------------NOTE------------------------ 
 Not required to be performed until 24 hours 

after THERMAL POWER (TP) is ≥ 30% RTP. 
 --------------------------------------------- 
 
 Compare out of core measured AXIAL POWER 

IMBALANCE (API
0
) to incore measured AXIAL 

POWER IMBALANCE (API
1
) as follows: 

 
 (RTP/TP)(API

O
 - API

1
) = imbalance error 

 
 Perform CHANNEL CALIBRATION if the absolute 

value of the imbalance error is ≥ 2.5% RTP. 
 

 
 
 
 
 
31 days 

  
SR 3.3.1.4 Perform CHANNEL FUNCTIONAL TEST. 45 days on a 

STAGGERED TEST
BASIS 
 

(continued) 

A



Source Range Neutron Flux 
3.3.9 

Crystal River Unit 3 3.3-23 Amendment No. 152 

ACTIONS 
CONDITION REQUIRED ACTION COMPLETION TIME 

   
B. (continued) B.4 Verify SDM is 

≥ 1% Δk/k. 
 

1 hour 
 
AND 
 
Once per 
12 hours 
thereafter 
 

  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 
  
SR 3.3.9.1 Perform CHANNEL CHECK. 
 

12 hours 

  
  
SR 3.3.9.2 ------------------NOTE----------------------- 
 Neutron detectors are excluded from CHANNEL 

CALIBRATION. 
 --------------------------------------------- 
 
 Perform CHANNEL CALIBRATION. 
 

 
 
 
 
 
24 months 

  
SR 3.3.9.3 Verify at least one decade overlap with 

intermediate range neutron flux channels. 
 

Once each 
reactor startup 
prior to source 
range counts 
exceeding 
106 cps if not 
performed 
within the 
previous 7 days 
 

within limits specified in 
the COLR.



PAM Instrumentation 
3.3.17 

Crystal River Unit 3 3.3-39 Amendment No. 149 

 
 
ACTIONS  (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 
   
D. Required Action and 

associated Completion 
Time of Condition C 
not met. 

 

D.1 Enter the Condition 
referenced in 
Table 3.3.17-1 for 
the Function. 

 

Immediately 
 

   
E. As required by  

Required Action D.1 
and referenced in 
Table 3.3.17-1. 

 

E.1 Be in MODE 3. 
 
AND 
 
E.2 Be in MODE 4. 
 

6 hours 
 
 
 
12 hours 
 

   
F. As required by 

Required Action D.1 
and referenced in 
Table 3.3.17-1. 

 

F.1 Initiate action in 
accordance with 
Specification 
5.7.2.a. 

 

Immediately 

Insert ITS 3.3.17-1



 
 

Insert 3.3.17-1 
 
 
   
G. As required by Required 

Action D.1 and 
referenced in Table 
3.3.17-1. 

 

G.1 Reduce THERMAL 
 POWER ��������	
. 
 

1 hour  
 
 

   
 
 



PAM Instrumentation 
3.3.17 

Crystal River Unit 3 3.3-40 Amendment No. 216 

 
 
SURVEILLANCE REQUIREMENTS 
 
----------------------------------NOTE-------------------------------------- 
These SRs apply to each PAM instrumentation Function in Table 3.3.17-1. 
---------------------------------------------------------------------------- 
 

SURVEILLANCE FREQUENCY 
  
SR 3.3.17.1 --------------------NOTE--------------------- 
 Not required for Function 4. 
 --------------------------------------------- 
 
 Perform CHANNEL CHECK for each required 

instrumentation channel that is normally 
energized. 

 

 
 
 
 
31 days 

  
SR 3.3.17.2 ------------------NOTE ---------------------- 
 Neutron detectors are excluded from CHANNEL 

CALIBRATION. 
 --------------------------------------------- 
 
 ------------------NOTE ---------------------- 
 Not required for Functions 23 and 25. 
 --------------------------------------------- 
 
 Perform CHANNEL CALIBRATION. 
 

 
 
 
 
 
 
 
 
 
24 months 

  
SR 3.3.17.3 ------------------NOTE -------------------- 
 Only required for Functions 23 and 25. 
 ------------------------------------------- 
 
 Perform CHANNEL FUNCTIONAL TEST. 

 
 
 
 
24 months 

  

S

1.

2.

A

A

A



PAM Instrumentation 
3.3.17 

Crystal River Unit 3 3.3-41 Amendment No. 216 

 
 

Table 3.3.17-1 (page 1 of 1) 
Post Accident Monitoring Instrumentation 

 

FUNCTION REQUIRED CHANNELS 

CONDITIONS 
REFERENCED FROM 

REQUIRED ACTION D.1 

1. Wide Range Neutron Flux 2 E 

2. RCS Hot Leg Temperature 2 E 

3. RCS Pressure (Wide Range) 2 E 

4. Reactor Coolant Inventory 2 F 

5. Borated Water Storage Tank Level 2 E 

6. High Pressure Injection Flow 2 per injection line E 

7. Containment Sump Water Level (Flood Level) 2 E 

8. Containment Pressure (Expected Post-Accident 
 Range) 

2 E 

9. Containment Pressure (Wide Range) 2 E 

10. Containment Isolation Valve Position 2 per penetration(a)(b) E 

11. Containment Area Radiation (High Range) 2 F 

12. Not Used   

13. Pressurizer Level 2 E 

14. Steam Generator Water Level (Start-up Range) 2 per OTSG E 

15. Steam Generator Water Level (Operating Range) 2 per OTSG E 

16. Steam Generator Pressure 2 per OTSG E 

17. Emergency Feedwater Tank Level 2 E 

18a. Core Exit Temperature (Thermocouple)  2 thermocouples per 
core quadrant 

E 

18b. Core Exit Temperature (Recorder) 2 E 

19. Emergency Feedwater Flow 2 per OTSG E 

20. Low Pressure Injection Flow 2 E 

21. Degrees of Subcooling 2 E 

22. Emergency Diesel Generator kW Indication 2(c) E 

23.  LPI Pump Run Status 2 E 

24.  DHV-42 and DHV-43 Open Position 2 E 

25.  HPI Pump Run Status 2 E 

26.  RCS Pressure (Low Range) 2 E 

 
(a) Only one position indication is required for penetrations with one Control Room indicator. 
 
(b) Not required for isolation valves whose associated penetration is isolated by at least one closed and 

deactivated automatic valve, closed manual valve, blind flange, or check valve with flow through the 
valve secured. 

 
(c) One indicator per EDG. 
 
 
 

2 G
HPI Flow Margin

(HPI)



Remote Shutdown System 
3.3.18 

Crystal River Unit 3 3.3-44 Amendment No. 196 

 
 

Table 3.3.18-1 (page 1 of 1) 
Remote Shutdown System Instrumentation 

 

FUNCTION/INSTRUMENT 
REQUIRED 

NUMBER OF CHANNELS
 
1. Reactivity Control  

 a. Reactor Trip Breaker (RTB) Position 1 per trip breaker 

 
 b.  Source Range Neutron Flux 1
 
2. Reactor Coolant System (RCS) Pressure 
 Control 

 

 a. RCS Wide Range Pressure 1 

 
3. RCS Temperature Control via Steam Generators (OTSGs)  

 
 a. Reactor Coolant Hot Leg Temperature 1 per loop 

 
 b. Reactor Coolant Cold Leg Temperature 1 per loop 

 
 c. OTSG Pressure 1 per OTSG 

 
 d. OTSG Level 1 Low Range and 1 High Range 

per OTSG 

 
 e. Emergency Feedwater Flow 1 per OTSG 

 
 f. Emergency Feedwater Tank Level 1 

 
4. RCS Inventory Control  

 
 a. Pressurizer Level 1
 
 b.  High Pressure Injection Flow 1 per injection line 

 
 

Insert ICCMS: Next Page



ICCMS Instrumentation  
3.3.19 

Crystal River Unit 3 3.3-45 Amendment No.  

 
 
3.3 INSTRUMENTATION 
 
3.3.19 Inadequate Core Cooling Monitoring System (ICCMS) Instrumentation 
 
 
LCO 3.3.19 The ICCMS instrumentation channels for each Function in 

Table 3.3.19-1 shall be OPERABLE. 
 
 
 
APPLICABILITY: According to Table 3.3.19-1. 
 
 
ACTIONS 
--------------------------------NOTES--------------------------------------- 
1. Separate Condition entry is allowed for each Function. 
 
2. Enter applicable Conditions and Required Actions of LCO 3.3.17, 

“Post Accident Monitoring (PAM) Instrumentation,” when required PAM 
channel(s) are inoperable. 

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

CONDITION REQUIRED ACTION COMPLETION TIME 
   
A. One or more required 

channels inoperable. 
 

A.1 Restore required 
channel to OPERABLE 
status. 

 

30 days 
 
 

   
B.  Required Action and 

associated Completion 
Time of Condition A 
not met. 

 
 OR 
 
 Fast Cooldown System 

(FCS) actuation 
capability not 
maintained. 

 

B.1 Enter the Condition 
referenced in 
Table 3.3.19-1 for 
the Function. 

Immediately 

  (continued)
 
 
 
 
 
 
 
 

Insert ICCMS



ICCMS Instrumentation  
3.3.19 
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ACTIONS  (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 
   
C.  As required by 

Required Action B.1 
and referenced in 
Table 3.3.19-1. 

 

C.1 Initiate action in 
accordance with 
Specification 
5.7.2.a. 

Immediately 

   
D. As required by 

Required Action B.1 
and referenced in 
Table 3.3.19-1. 

  

D.1 Declare FCS 
inoperable. 

 

Immediately 

 
 
 
SURVEILLANCE REQUIREMENTS 
-------------------------------NOTE----------------------------------------- 
Refer to Table 3.3.19-1 to determine which SRs apply for each ICCMS 
Instrumentation Function. 
---------------------------------------------------------------------------- 

SURVEILLANCE FREQUENCY 
  
SR  3.3.19.1 Perform CHANNEL CHECK. 
 

12 hours 

  
SR  3.3.19.2 Perform CHANNEL FUNCTIONAL TEST. 
 

92 days 

 (continued)
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ICCMS Instrumentation  
3.3.19 

Crystal River Unit 3 3.3-47 Amendment No.  

 
 
SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 
  
SR  3.3.19.3 -----------------NOTES------------------ 

1.�If the as-found channel setpoint is 
conservative, but outside its predefined 
as-found acceptance 
criteria band, then the channel should be 
evaluated to verify that it is functioning 
as required before returning the channel 
to service.  If the as-found instrument 
channel is not conservative, the channel 
shall be declared inoperable. 
 

2.�The instrument channel shall be reset to 
within, or more conservative than, the 
pre-established as-left tolerance: 
otherwise the channel shall not be 
returned to OPERABLE status. The 
pre-established tolerance and methodology 
used to determine the predefined as-found 
and as-left acceptance criteria are 
specified in the FSAR. 

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

Perform CHANNEL CALIBRATION. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
24 months 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Insert ICCMS



ICCMS Instrumentation  
3.3.19 

Crystal River Unit 3 3.3-48 Amendment No.  

 
 

Table 3.3.19-1 (page 1 of 2) 
Inadequate Core Cooling Monitoring System (ICCMS) Instrumentation 

 

 

FUNCTION 

APPLICABLE 
MODES OR 
OTHER 

SPECIFIED 
CONDITIONS 

CONDITION 
REFERENCED 

FROM 
REQUIRED 

ACTION B.1 

REQUIRED 
CHANNELS 
PER ICCMS 
INITIATION 
CHANNEL 

SURVEILLANCE 
REQUIREMENTS 

   
   
1. Fast Cooldown System Actuation     
a.� High Pressure Injection (HPI) 

Flow 
 

(a) D 4 SR 3.3.19.1 
SR 3.3.19.2 
SR 3.3.19.3 

 
b. Reactor Coolant Pressure – Low 

Range 
 

(a) D 1 SR 3.3.19.1 
SR 3.3.19.2 
SR 3.3.19.3 

 
c. Reactor Coolant Pressure – Wide 

Range  
(a) D 1 SR 3.3.19.1 

SR 3.3.19.2 
SR 3.3.19.3 

 
d. Core Exit Thermocouples (CETs) 
 

(a) D 1 per 
quadrant 

SR 3.3.19.1 
SR 3.3.19.2 
SR 3.3.19.3 

 
e. Loss of Subcooling Margin 

 
(a) D 1 SR 3.3.19.1 

SR 3.3.19.2 
SR 3.3.19.3 

 
f. Inadequate HPI Flow 

 
(a) D 1 SR 3.3.19.1 

SR 3.3.19.2 
SR 3.3.19.3 

 
g. Reactor Trip Status (a) D 6 SR 3.3.19.2 

 
  
2. Reactor Coolant Pump (RCP)Trip      

a. Reactor Coolant Pressure – Low 
Range 

 

1, 2, 3 C 1 SR 3.3.19.1 
SR 3.3.19.2 
SR 3.3.19.3 

 
b. Reactor Coolant Pressure – Wide 

Range  
1, 2, 3 C 1 SR 3.3.19.1 

SR 3.3.19.2 
SR 3.3.19.3 

 
c. CETs 
 

1, 2, 3 C 1 per 
quadrant 

SR 3.3.19.1 
SR 3.3.19.2 
SR 3.3.19.3 

 
    (continued) 

(a) THERMAL POWER > 2609 MWt. 
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ICCMS Instrumentation  
3.3.19 

Crystal River Unit 3 3.3-49 Amendment No.  

 
 

Table 3.3.19-1 (page 2 of 2) 
Inadequate Core Cooling Monitoring System (ICCMS) Instrumentation 

 
   

 

FUNCTION 

APPLICABLE 
MODES OR 
OTHER 

SPECIFIED 
CONDITIONS 

CONDITION 
REFERENCED 

FROM 
REQUIRED 

ACTION B.1 

REQUIRED 
CHANNELS 
PER ICCMS 
INITIATION 
CHANNEL 

SURVEILLANCE 
REQUIREMENTS 

   
2. RCP Trip (continued)     

d. Loss of Subcooling Margin 
 

1, 2, 3 C 1 SR 3.3.19.1 
SR 3.3.19.2 
SR 3.3.19.3 

 
e. Reactor Trip Status 1, 2, 3 C 6 SR 3.3.19.2 

 
  
3. Steam Generator Inadequate 

Subcooling Margin Level Setpoint 
Actuation 

    

a. Reactor Coolant Pressure – Low 
Range 

 

1, 2, 3 C 1 SR 3.3.19.1 
SR 3.3.19.2 
SR 3.3.19.3 

 
b. Reactor Coolant Pressure – Wide 

Range  
1, 2, 3 C 1 SR 3.3.19.1 

SR 3.3.19.2 
SR 3.3.19.3 

 
c. CETs 
 

1, 2, 3 C 1 per 
quadrant 

SR 3.3.19.1 
SR 3.3.19.2 
SR 3.3.19.3 

 
d. Loss of Subcooling Margin 

 
1, 2, 3 C 1 SR 3.3.19.1 

SR 3.3.19.2 
SR 3.3.19.3 

 
e. Reactor Trip Status 1, 2, 3 C 6 SR 3.3.19.2 

 
     

(a) THERMAL POWER > 2609 MWt. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Insert ICCMS



ICCMS Automatic Actuation Logic  
3.3.20 

Crystal River Unit 3 3.3-50 Amendment No.  

 
 
3.3 INSTRUMENTATION 
 
3.3.20 Inadequate Core Cooling Monitoring System (ICCMS) Automatic 

Actuation Logic 
 
 
LCO  3.3.20 Two ICCMS automatic actuation logic trains for each 

Function listed in Table 3.3.20-1 shall be OPERABLE. 
 
 
 
APPLICABILITY: According to Table 3.3.20-1. 
 
 
ACTIONS 
----------------------------------NOTE-------------------------------------- 
Separate Condition entry is allowed for each Function. 
---------------------------------------------------------------------------- 
 

CONDITION REQUIRED ACTION COMPLETION TIME 
   
A. One or more 

Functions with one 
or more automatic 
actuation logic 
trains inoperable. 

 

A.1 Restore automatic 
actuation logic 
train to OPERABLE 
status. 

 

30 days 
 

   
B. Required Action and 

associated 
Completion Time of 
Condition A not met. 

 
OR 

  
Fast Cooldown System 
(FCS) actuation 
capability not 
maintained. 

 

B.1 Enter the Condition 
referenced in 
Table 3.3.20-1 for 
the Function. 

 

Immediately 
 

  (continued) 
 
 
 
 
 
 
 
 

Insert ICCMS



ICCMS Automatic Actuation Logic  
3.3.20 

Crystal River Unit 3 3.3-51 Amendment No.  

 
ACTIONS  (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 
   
C. As required by 

Required Action B.1 
and referenced in 
Table 3.3.20-1. 

 

C.1 Initiate action in 
accordance with 
Specification 
5.7.2.a. 

 

Immediately 

   
D. As required by 

Required Action B.1 
and referenced in 
Table 3.3.20-1. 

  

D.1 Declare FCS 
inoperable. 

 
 

Immediately 
 
 

 
 
 
SURVEILLANCE REQUIREMENTS 
----------------------------------NOTE-------------------------------------- 
Refer to Table 3.3.20-1 to determine which SRs apply for each ICCMS 
automatic actuation logic Function. 
---------------------------------------------------------------------------- 

SURVEILLANCE FREQUENCY 
  
SR  3.3.20.1 Perform CHANNEL FUNCTIONAL TEST. 
 

92 days on a 
STAGGERED TEST 
BASIS 
 

  
SR  3.3.20.2 Perform automatic actuation logic CHANNEL 

FUNCTIONAL TEST including reactor coolant 
pump breaker actuation. 

 

24 months  
 

  
SR  3.3.20.3 Perform automatic actuation logic CHANNEL 

FUNCTIONAL TEST including steam generator 
inadequate subcooling margin level setpoint 
actuation. 

 

24 months  
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ICCMS Automatic Actuation Logic  
3.3.20 

Crystal River Unit 3 3.3-52 Amendment No.  

 
 

Table 3.3.20-1 (page 1 of 1) 
Inadequate Core Cooling Monitoring System Automatic Actuation Logic 

 

 

FUNCTION 

APPLICABLE MODES 
OR OTHER 
SPECIFIED 
CONDITIONS 

CONDITION 
REFERENCED FROM 
REQUIRED ACTION 

B.1 
SURVEILLANCE 
REQUIREMENTS 

  

1. Fast Cooldown System Actuation (a) D SR 3.3.20.1 
  
2. Reactor Coolant Pump Trip  1, 2, 3 C SR 3.3.20.1 

SR 3.3.20.2 
  
3. Steam Generator Inadequate 

Subcooling Margin Level Setpoint 
Actuation 

1, 2, 3 C SR 3.3.20.1 
SR 3.3.20.3 

    
    

(a) THERMAL POWER > 2609 MWt. 
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RCS Pressure, Temperature, and Flow DNB Limits 
3.4.1 

Crystal River Unit 3 3.4-2 Amendment No. 204 

 
 
SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

 
SR 3.4.1.1 -------------------NOTE-------------------- 
 With three RCPs operating, the limit is 

applied to the loop with two RCPs in 
operation. 

 ------------------------------------------- 
 
 Verify RCS loop pressure meets the RCS loop 

pressure limits specified in the COLR. 
 

 
 
 
 
 
 
 
12 hours 

 
SR 3.4.1.2 -------------------NOTE-------------------- 
 With three RCPs operating, the limit is 

applied to the loop with two RCPs in 
operation. 

 ------------------------------------------- 
 
 Verify RCS hot leg temperature meets the 

RCS hot leg temperature limit specified in 
the COLR, AND is � 605.8�F. 

 

 
 
 
 
 
 
 
12 hours 

 
SR 3.4.1.3 Verify RCS total flow rate meets the RCS 

total flow rate limits specified in the  
COLR, AND is � 133.5 E6 lb/hr with four RCPs 
operating or � 99.7 E6 lb/hr with three   
RCPs operating. 

 

 
12 hours 

 
SR 3.4.1.4 -------------------NOTE-------------------- 
 Only required to be performed when stable 

thermal conditions are established > 90% of 
ALLOWABLE THERMAL POWER. 

 ------------------------------------------- 
 
 Verify RCS total flow rate is within limit 

by measurement. 
 

 
 
 
 
 
 
 
24 months 

611.2

139.4

104.2



RCS PIV Leakage 
3.4.13 

Crystal River Unit 3 3.4-24 Amendment No. 149 

 
 
3.4 REACTOR COOLANT SYSTEM (RCS) 
 
3.4.13 RCS Pressure Isolation Valve (PIV) Leakage 
 
 
LCO 3.4.13 Leakage from each RCS PIV shall be < 5 gpm and the Automatic 

Closure and Interlock System (ACIS) shall be OPERABLE. 
 
 
 
APPLICABILITY: MODES 1, 2, and 3, 
 MODE 4, except valves in the decay heat removal (DHR) flow 

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

 
 
 
ACTIONS 
 
--------------------------------NOTES--------------------------------- 
1. Separate Condition entry is allowed for each flow path. 
 
2. Enter applicable Conditions and Required Actions for systems made 

inoperable by an inoperable PIV. 
---------------------------------------------------------------------- 
 

CONDITION REQUIRED ACTION COMPLETION TIME 
 
A. One or more flow paths 

with leakage from one 
or more RCS PIVs not 
within limit. 

 

 
------------NOTE------------- 
Each valve used to satisfy 
Required Action A.1 and 
Required Action A.2 must have 
been verified to meet 
SR 3.4.13.1 and be on the  
high pressure portion of the 
system. 
----------------------------- 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

(continued)

within limits



RCS PIV Leakage 
3.4.13 

 

Crystal River Unit 3 3.4-26 Amendment No. 149 

 
 
SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 
 
SR 3.4.13.1 -----------------NOTE---------------------- 
 Not required to be performed in MODES 3 

and 4. 
 ------------------------------------------- 
 
 Verify equivalent leakage from each RCS PIV 

is within limit at an RCS pressure of 2155 
psig.  

 
 
 
 
 
 
In accordance 
with the 
Inservice 
Testing Program 
 
AND 
 
Prior to 
entering MODE 2 
whenever the 
unit has been 
in MODE 5 for 
7 days or more, 
if leakage 
testing has not 
been performed 
in the previous 
9 months 
 

 
SR 3.4.13.2 Verify ACIS prevents the valves from being 

opened with a simulated or actual RCS 
pressure signal of 284 psig (nominal). 

 
24 months 
 
 
 

 
SR 3.4.13.3 Verify ACIS causes the valves to close 

automatically with a simulated or actual 
RCS pressure signal of 284 psig (nominal). 

 

 
24 months 
 
 
 

equivalent to < 0.5 gpm per nominal inch of valve size up to a 
maximum of 5 gpm



RCS Specific Activity 
3.4.15 

Crystal River Unit 3 3.4-30 Amendment No. 215 

 
 
3.4 REACTOR COOLANT SYSTEM (RCS) 
 
3.4.15 RCS Specific Activity 
 
 
LCO  3.4.15 The specific activity of the reactor coolant shall be within 

limits. 
 
 
 
APPLICABILITY: MODES 1 and 2, 
 MODE 3 with RCS average temperature (Tavg) � 500�F. 
 
 
 
ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 
 
A. DOSE EQUIVALENT I-131 

> 1.0 µCi/gm. 
 

 
------------NOTE------------ 
LCO 3.0.4.c is applicable. 
---------------------------- 
 
A.1 Verify DOSE 

EQUIVALENT I-131 
within the acceptable 
region of 
Figure 3.4.15-1. 

 
AND 
 
A.2 Restore DOSE 

 EQUIVALENT I-131 to 
within limit. 

 

 
 
 
 
 
Once per 4 hours 
 
 
 
 
 
 
 
48 hours 

 
B. Required Action and 

associated Completion 
Time of Condition A 
not met. 

 
 OR 
 
 DOSE EQUIVALENT I-131 

in the unacceptable 
region of Figure 
3.4.15-1. 

 

 
B.1 Be in MODE 3 with 

Tavg < 500�F. 

 
6 hours 

  (continued)

0.25

< 15 μCi/gm.

> 15 μCi/gm.



RCS Specific Activity 
3.4.15 

Crystal River Unit 3 3.4-31 Amendment No. 149 

 
 
ACTIONS  (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 
 
C. Gross specific 

activity of the 
coolant not within 
limit. 

 

 
C.1 Perform SR 3.4.15.2. 
 
AND 
 
C.2 Be in MODE 3 with 

Tavg < 500�F. 
 

 
4 hours 
 
 
 
6 hours 

 
 
 
SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

 
SR 3.4.15.1 Verify reactor coolant gross specific 

activity � 100/� µCi/gm. 
 

 
7 days 

 
SR 3.4.15.2 -------------------NOTE---------------- 
 Only required to be performed in MODE 1. 
 --------------------------------------- 
 
 Verify reactor coolant DOSE EQUIVALENT 

I-131 specific activity � 1.0 µCi/gm. 
 

 
 
 
 
 
14 days 
 
AND 
 
Between 2 and 
6 hours after  
THERMAL POWER 
change of � 15% 
RTP within a 
1 hour period 
 

 (continued)

0.25



RCS Specific Activity 
3.4.15 

Crystal River Unit 3 3.4-33 Amendment No. 149 
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CFTs 
3.5.1 

Crystal River Unit 3 3.5-1 Amendment No. 149 

 
 
3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 
 
3.5.1 Core Flood Tanks (CFTs) 
 
 
LCO 3.5.1 Two CFTs shall be OPERABLE. 
 
 
 
APPLICABILITY: MODES 1 and 2, 
 MODES 3 with Reactor Coolant System (RCS) pressure 
 > 750 psig. 
 
 
 
ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 
 
A. CFT inoperable due to 

boron concentration 
not within limits. 

 

 
A.1 Restore boron 

concentration to 
within limits 

 
72 hours 

 
B. CFT inoperable for 

reasons other than 
Condition A. 

 
OR 

 
 Two CFTs inoperable. 
 

 
B.1 Restore CFT(s) to 

OPERABLE status 

 
1 hour 

 
C. Required Action and 

associated Completion 
Time not met. 

 
C.1 Be in MODE 3. 
 
AND 
 
C.2 Reduce RCS pressure 

to ≤ 750 psig. 
 

 
6 hours 
 
 
 
12 hours 

 
 

A

.

.

A

A



CFTs 
3.5.1 

Crystal River Unit 3 3.5-2 Amendment No. 149 

 
 
SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 
 
SR 3.5.1.1 Verify each CFT isolation valve is fully 

open. 
 

 
12 hours 

 
SR 3.5.1.2 Verify borated water volume in each CFT is  

≥ 7255 gallons and ≤ 8005 gallons 
 

 
12 hours 

 
SR 3.5.1.3 Verify nitrogen cover pressure in each CFT 

is ≥ 577 psia and ≤ 653 psia. 
 

 
12 hours 

 
SR 3.5.1.4 Verify boron concentration in each CFT is  

≥ 2270 ppm and ≤ 3500 ppm. 

 
31 days 
 
AND 
 
-----NOTE------ 
Only required 
to be performed 
for affected 
CFT 
--------------- 
 
Once within 
6 hours after 
each solution 
volume 
increase of  
≥ 80 gallons 
that is not the 
result of 
addition from 
the borated 
water storage 
tank 
 

(continued) 

2600

. A



ECCS — Operating 
3.5.2 

Crystal River Unit 3 3.5-6 Amendment No. 149 

 
 
SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

 
SR 3.5.2.6 Verify the flow controllers for the 

following LPI throttle valves operate 
properly: 

 
 a. DHV-110 
 b. DHV-111 
 

 
24 months 
 
 
 
 
 
 

 
SR 3.5.2.7 Verify, by visual inspection, each ECCS 

train reactor building emergency sump 
suction inlet is not restricted by debris 
and suction inlet trash racks and screens 
show no evidence of structural distress or 
abnormal corrosion. 

 

 
24 months 

SR 3.5.2.8  Verify the following valves in the LPI flow path 
are locked, sealed or otherwise secured in the correct 
position: 
a.   DHV-500, 
b.   DHV-501, 
c.   DHV-600, and 
d.   DHV-601. 

24 months

, and

.
A



BWST 
3.5.4 

Crystal River Unit 3 3.5-9 Amendment No. 149 

 
 
3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 
 
3.5.4 Borated Water Storage Tank (BWST 
 
 
LCO 3.5.4 The BWST shall be OPERABLE. 
 
 
 
APPLICABILITY: MODES 1, 2, 3, and 4. 
 
 
 
ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

 
A. BWST boron 

concentration not 
within limits. 

 
 OR 
 
 BWST water temperature 

not within limits. 
 

 
A.1 Restore BWST to 

OPERABLE status. 

 
8 hours 

 
B. BWST inoperable for 

reasons other than 
Condition A. 

 

 
B.1 Restore BWST to 

OPERABLE status. 
 

 
1 hour 

 
C. Required Action and 

associated Completion 
Time not met. 

 

 
C.1 Be in MODE 3. 
 
AND 
 
C.2 Be in MODE 5. 
 

 
6 hours 
 
 
 
36 hours 

 

) A



BWST 
3.5.4 

Crystal River Unit 3 3.5-10 Amendment No. 149 

 
 
SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

 
SR  3.5.4.1 -------------------NOTE-------------------- 
 Only required to be performed when ambient 

air temperature is < 40°F or > 100°F. 
 ------------------------------------------- 
 
 Verify BWST borated water temperature is 

≥ 40°F and ≤ 100°F. 
 

 
 
 
 
 
 
24 hours 

 
SR  3.5.4.2 Verify BWST borated water volume is 

≥ 415,200 gallons and ≤ 449,000 gallons. 
 

 
7 days 

 
SR  3.5.4.3 Verify BWST boron concentration is 

≥ 2270 ppm and ≤ 3000 ppm. 
 

 
31 days 
 
AND 
 
Once within 12 
hours after 
each solution 
volume increase 
of > 4000 
gallons 
 

 

2600



Containment Pressure 
3.6.4 

Crystal River Unit 3 3.6-15 Amendment No. 149 

3.6 CONTAINMENT SYSTEMS 

3.6.4 Containment Pressure 

LCO  3.6.4 Containment pressure shall be ≥ -2.0 psig and ≤ +3.0 psig. 
 
 
 
APPLICABILITY: MODES 1, 2, 3, and 4. 
 
 
 
ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Containment pressure 
not within limits. 

 
A.1 Restore containment 

pressure to within 
limits. 

 

 
1 hour 

B. Required Action and 
associated Completion 
Time not met. 

 
B.1 Be in MODE 3. 
 
AND 
 
B.2 Be in MODE 5. 
 

 
6 hours 
 
 
 
36 hours 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.6.4.1 Verify containment pressure is > -2.0 psig 
and < +3.0 psig. 

 

 
12 hours 

+

+1.5

+1.5



EFW System 
3.7.5 

Crystal River Unit 3 3.7-10 Amendment No. 231 

ACTIONS (continued) 
CONDITION REQUIRED ACTION COMPLETION TIME 

   
C. Required Action and 

associated Completion 
Time of Condition A or 
B not met. 

 

C.1 Be in Mode 3. 
 
AND 
 
C.2 Be in Mode 4. 
 

6 hours 
 
 
 
12 hours 

   
D. Two EFW trains 

inoperable. 
 

D.1 Initiate action to 
restore one EFW train 
to OPERABLE status. 

 

Immediately 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 
  
SR 3.7.5.1 Verify each EFW manual, power operated, and 

automatic valve in each water flow path, in  
both steam supply flow paths to the turbine 
driven pump, and starting air and fuel oil 
flow path for the diesel driven EFW pump  
that is not locked, sealed, or otherwise 
secured in position, is in the correct 
position. 

 

45 days 
 

  
SR 3.7.5.2  ---------------NOTE------------------------- 
 Not required to be performed for the  
 turbine driven EFW pump, until 24 hours 
 after entering MODE 3. 
 --------------------------------------------- 
 
 Verify the developed head of each EFW pump  

at the flow test point is greater than or 
equal to the required developed head. 

 

 
 
 
 
 
 
In accordance 
with the 
Inservice 
Testing 
Program 
 

(continued) 

. . 
MODE

44
MODE

A

Insert Line SpaceA



EFW System 
3.7.5 

Crystal River Unit 3 3.7-11 Amendment No. 182 
 

 
 
SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 
  
SR 3.7.5.3  -----------------NOTE------------------------ 
 Not required to be performed until 24 hours 

after entering MODE 3. 
 --------------------------------------------- 
 
 Verify each EFW automatic valve that is not 

locked, sealed, or otherwise secured in 
position, actuates to the correct position  
on an actual or simulated actuation signal. 

 

 
 
 
 
 
24 months 
 

  
SR 3.7.5.4  -----------------NOTE------------------------ 

Not required to be performed until 24 hours 
after entering MODE 3. 

 --------------------------------------------- 
 
 Verify each EFW pump starts automatically 

on an actual or simulated actuation signal. 
 

 
 
 
 
 
24 months 

  
SR 3.7.5.5 Verify proper alignment of the EFW flow 

paths by verifying flow from the EFW tank  
to each steam generator. 

 

Prior to 
entering MODE 2 
whenever plant 
has been in 
MODE 5 or 6 for 
> 30 days 
 

  
SR 3.7.5.6 Verify adequate battery terminal voltage. 
 

7 days 
 

 
 

Insert 3.7.5-1



  
 

  
 
 

 
Insert 3.7.5-1 

 
 
  
SR 3.7.5.7  Perform CHANNEL CALIBRATION of required EFW 

pump flow instrumentation. 
24 months 

  
 

 

 
 
 
 
 



Spent Fuel Pool Boron Concentration 
  3.7.14 

Crystal River Unit 3 3.7-28 Amendment No. 193 

 
 
3.7 PLANT SYSTEMS 
 
3.7.14 Spent Fuel Pool Boron Concentration 
 
 
LCO. 3.7.14 The spent fuel pool boron concentration shall be ≥1925 ppm. 
 
 
 
APPLICABILITY: When fuel assemblies are stored in the spent fuel pool and a 

spent fuel pool verification has not been performed since 
the last movement of fuel assemblies in the spent fuel pool. 

 
 
ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 
   
A. Spent fuel pool boron 

concentration not 
within limit. 

 

------------NOTE------------ 
LCO 3.0.3 is not applicable. 
---------------------------- 
 
A.1 Suspend movement of 

fuel assemblies in 
the spent fuel pool. 

 
AND 
 
A.2.1 Initiate action to 

restore spent fuel 
pool boron 
concentration to 
within limit. 

 
 OR 
 
A.2.2 Verify by 

administrative means 
a Storage Pool A and 
Storage Pool B 
spent fuel pool 
verification has been 
performed since the 
last movement of fuel 
assemblies in  
the spent fuel pool. 

 

 
 
 
 
Immediately 
 
 
 
 
 
Immediately 
 
 
 
 
 
 
 
Immediately 
 
 

Add space.A



Diesel Driven EFW Pump Fuel Oil, Lube Oil and Starting Air 
3.7.19 

Crystal River Unit 3 3.7-39 Amendment No. 215 

3.7 PLANT SYSTEMS 
 
3.7.19 Diesel Driven EFW (DD-EFW) Pump Fuel Oil, Lube Oil and Starting Air 
 
LCO 3.7.19 The stored diesel fuel oil, lube oil, and starting air 

subsystems shall be within limits for the DD-EFW Pump. 
 
APPLICABILITY: When the associated DD-EFW Pump is required to be 
 OPERABLE. 
 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 
   
A. DD-EFW Pump fuel oil 

supply tank  
level < 9,480 gal and 
> 8,335 gal in the 
storage tank. 

 

A.1 Restore fuel oil level 
to within limits.  

48 hours 

   
B. With stored DD-EFW Pump

diesel lube oil 
inventory < 207 gal and 
> 178 gal. 

 

B.1 Restore stored lube 
oil inventory to 
within limits. 

48 hours 

   
C. DD-EFW Pump with  

stored fuel oil total 
particulates not 
within limits. 

 

C.1 Restore fuel oil total 
particulates to within 
limits. 

7 days 

   
D. DD-EFW Pump with new 

fuel oil properties 
not within limits. 

 

D.1 Restore stored fuel 
oil properties to 
within limits. 

30 days 

   
E. DD-EFW Pump with 

starting air receiver 
pressure < 177 psig 
and > 150 psig. 

 

E.1 Restore starting air 
receiver pressure to 
within limits. 

48 hours 

 (continued) 
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Diesel Driven EFW Pump Fuel Oil, Lube Oil and Starting Air 
3.7.19 

Crystal River Unit 3 3.7-40 Amendment No. 215 

ACTIONS (continued) 
CONDITION REQUIRED ACTION COMPLETION TIME 

   
F. Required ACTION and 

associated Completion 
Time not met.  

 
    OR  
 
 For DD-EFW Pump fuel 

oil, lube oil or      
starting air          
subsystems not within 
limits for reasons    
other than Conditions 
A, B, C, D or E.  

 

F.1 Declare DD-EFW Pump 
inoperable. 

Immediately 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 
  
SR 3.7.19.1 Verify DD-EFW Pump fuel oil storage tank 

contains > 9,480 gal of fuel.  
 

31 days 

  
SR 3.7.19.2 Verify DD-EFW Pump stored lube oil inventory 

is > 207 gal. 
 

31 days 

  
SR 3.7.19.3 Verify DD-EFW Pump fuel oil properties of new 

and stored fuel oil are tested in accordance 
with, and maintained within the limits of the 
Diesel Fuel Oil Testing program. 

In accordance 
with the 
Diesel Fuel 
Oil Testing 
Program 

  
  
SR 3.7.19.4 Verify DD-EFW Pump starting air receiver 

pressure is > 177 psig. 
 

31 days 

0 0 
9800

n 
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FCS 
3.7.20 

Crystal River Unit 3 3.7-41 Amendment No.  
 

 
 
 
3.7 PLANT SYSTEMS 
 
3.7.20 Fast Cooldown System (FCS) 
 
 
LCO 3.7.20 FCS shall be OPERABLE. 
 
 
 
APPLICABILITY: THERMAL POWER > 2609 MWt. 
 
 
ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

   
A. FCS inoperable due to 

inoperable backup air 
supply. 

A.1 Restore backup air 
supply to OPERABLE 
status. 

7 days 

   
   
B.�FCS inoperable for 

reasons other than 
Condition A. 

 

B.1 Verify by 
administrative means 
both high pressure 
injection subsystems 
OPERABLE. 

 
AND 
 
B.2 Restore FCS to OPERABLE 

status. 

Immediately 
 
 
 
 
 
 
 
72 hours 

   
   
C. Required Action and 

associated Completion 
Time not met. 

C.1 Reduce THERMAL 
 POWER � 2609 MWt. 
 
 

1 hour 
 
 

   
  
 
 
 
 
 
 
 
 
 

Insert ITS 3.7.20
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SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

  
SR 3.7.20.1 Verify backup air supply pressure and volume 

for each atmospheric dump valve (ADV) are 
within limits. 

7 days 

  
  
SR 3.7.20.2 Verify each required FCS pressure controller 

battery terminal voltage is adequate. 
7 days 

  
  
SR 3.7.20.3 Perform FCS pressure controller CHANNEL 

CALIBRATION. 
24 months 

  
  
SR 3.7.20.4 Verify the capacity of each required FCS 

pressure controller battery is adequate to 
supply the required duty cycle when subjected 
to a battery service test. 

24 months 

  
  
SR 3.7.20.5 Verify each ADV actuates on an actual or 

simulated FCS actuation signal. 
24 months 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Insert ITS 3.7.20



Design Features 
  4.0 

(continued) 

Crystal River Unit 3 4.0-2 Amendment No. 193 

4.0 DESIGN FEATURES 

4.3 Fuel Storage 

 4.3.1 Criticality 
 
  4.3.1.1 The spent fuel storage racks are designed and shall be 

maintained with: 
 
 a. Fuel assemblies having a maximum U-235 enrichment of 

5.0 weight percent; 
 
 b. k

eff
 � 0.95 if fully flooded with unborated water, 

which includes an allowance for uncertainties as 
described in Section 9.6 of the FSAR; 

 
 c. A nominal 9.11 inch center to center distance between 

fuel assemblies placed in the B pool;  

 d. A nominal 10.5 inch center to center distance between 
fuel assemblies placed in the A pool.  

  4.3.1.2 The new fuel storage racks are designed and shall be 
maintained with: 

 a. Fuel assemblies having a maximum U-235 enrichment of 
5.0 weight percent; 

 
 b. k

eff
 � 0.95 is fully flooded with unborated water, 

which includes an allowance for uncertainties as 
described in Section 9.6 of the FSAR; 

 
 c. k

eff
 � 0.98 if moderated by aqueous foam, which 

includes an allowance for uncertainties as described 
in Section 9.6 of the FSAR; and 

 
 d. A nominal 21.125 inch center to center distance 

between fuel assemblies placed in the storage racks.

< 1.0

 

 

c. Keffff � 0.95 if flooded
with borated water at a
soluble boron
concentratio pp
in the A pool and 203
ppm in the B pool, which
includes an  allowance fof r 
uncertainties as 
described in Section 9.6
of the FSAR;

d.  and

e.



Reporting Requirements 
5.7 

(continued) 
 
Crystal River Unit 3 5.0-28 Amendment No. 223
 

 
 
5.7 Reporting Requirements 
 
 
5.7.1.2 Not Used 
 
5.7.2 Special Reports 
 
 Special Reports shall be submitted in accordance with 10 CFR 50.4 

within the time period specified for each report. 
 
 The following Special Reports shall be submitted: 
 
 a. When a Special Report is required by Condition B or F of 

LCO 3.3.17, "Post Accident Monitoring (PAM) 
Instrumentation," a report shall be submitted within the 
following 14 days.  The report shall outline the preplanned 
alternate method of monitoring, the cause of the 
inoperability, and the plans and schedule for restoring the 
instrumentation channels of the Function to OPERABLE status. 

 
b. Any abnormal degradation of the containment structure found 

during the inspection performed in accordance with ITS 
5.6.2.8 shall be reported to the NRC within 30 days of the 
current surveillance completion.  The abnormal degradation 
shall be defined as findings such as delamination of the 
dome concrete, widespread corrosion of the liner plate, 
corrosion of prestressing elements (wires, strands, bars) or 
anchorage components extending to more than two tendons and 
group tendons force trends not meeting the requirements of 
10CFR50.55a(b)(2)(ix)(B).  The report shall include the 
description of degradation, operability determination, root 
cause determination and the corrective actions. 

 
c. A report shall be submitted within 180 days after the 

initial entry into MODE 4 following completion of an 
inspection performed in accordance with the Specification 
5.6.2.10, Steam Generator (OTSG) Program.  The report shall 
include: 

 
1. The scope of inspections performed on each OTSG, 
 
2. Active degradation mechanisms found, 
 
3. Nondestructive examination techniques utilized for each 

degradation mechanism, 
 
4. Location, orientation (if linear), and measured sizes 

(if available) of service induced indications, 

;" required by 
Condition C of LCO 
3.3.19, "Inadequate 
Core Cooling 
Monitoring System 
(ICCMS) 
Instrumentation; " 
or required by 
Condition C of LCO 
3.3.20, "Inadequate 
Core Cooling 
Monitoring System 
(ICCMS) Automatic 
Actuation Logic;"
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Definitions 
1.1 

(continued) 
 
Crystal River Unit 3 1.1-3 Amendment No.  
 

 
 
1.1 Definitions  (continued) 
 
  
CONTROL RODS CONTROL RODS shall be all full length safety and 

regulating rods that are used to shut down the 
reactor and control power level during maneuvering 
operations.  

 
CORE ALTERATION CORE ALTERATION shall be the movement of any fuel, 

sources, or other reactivity control components, 
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. 

 
CORE OPERATING LIMITS The COLR is the unit specific document that 
REPORT (COLR) provides cycle specific parameter limits for the 

current reload cycle.  These cycle specific limits 
shall be determined for each reload cycle in 
accordance with Specification 5.6.2.18.  Plant 
operation within these limits is addressed in 
individual Specifications. 

 
DOSE EQUIVALENT I-131 DOSE EQUIVALENT I-131 shall be that concentration 

of I-131 (microcuries per gram) that alone would 
produce the same dose when inhaled as the combined 
activities of iodine isotopes I-131, I-132, I-133, 
I-134, and I-135 actually present.  The 
determination of DOSE EQUIVALENT I-131 shall be 
performed using Committed Effective Dose 
Equivalent (CEDE) dose conversion factors from 
Table 2.1 of EPA Federal Guidance Report No. 11, 
1988, "Limiting Values of Radionuclide Intake and 
Air Concentration and Dose Conversion Factors for 
Inhalation, Submersion, and Ingestion."  

 
� - AVERAGE � shall be the average (weighted in proportion 
DISINTEGRATION ENERGY 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 non-iodine activity in 
the coolant. 

 
EFFECTIVE FULL POWER EFPD shall be the ratio of the number of hours 
DAY (EFPD) of production of a given THERMAL POWER to 

24 hours, multiplied by the ratio of the given 
THERMAL POWER to the RTP.  One EFPD is equivalent 

 



Definitions 
1.1 

(continued) 
 
Crystal River Unit 3 1.1-4 Amendment No.  
 

 
 
1.1 Definitions  
 
EFFECTIVE FULL POWER to the thermal energy produced by operating the 
DAY (EFPD) reactor core at RTP for one full day. (One EFPD 
 (continued) is 3014 MWt times 24 hours or 72,336 MWhr.) 
 
EMERGENCY FEEDWATER The EFIC RESPONSE TIME shall be that time 
INITIATION AND CONTROL interval from when the monitored parameter 
(EFIC) RESPONSE TIME exceeds its EFIC actuation setpoint at the channel 

sensor until the emergency feedwater equipment is 
capable of performing its safety function (i.e., 
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. 

 
ENGINEERED SAFETY The ESF RESPONSE TIME shall be that time interval 
FEATURE (ESF) RESPONSE from when the monitored parameter exceeds its ESF 
TIME actuation setpoint at the channel sensor until the 

ESF equipment is capable of 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. 

 
LEAKAGE LEAKAGE shall be: 
 
 a. Identified LEAKAGE 
 
  1. LEAKAGE, such as that from pump seals or 

valve packing, that is captured and 
conducted to collection systems or a sump 
or collecting tank; or 

 
  2. LEAKAGE into the containment atmosphere 

from sources that are both specifically 
located and quantified and known not to 
interfere with the operation of leakage 
detection systems and not to be pressure 
boundary LEAKAGE; or
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1.1 

(continued) 
 
Crystal River Unit 3 1.1-6 Amendment No.  
 

 
 
1.1 Definitions  
 
PHYSICS TESTS These tests are: 
 (continued) 
 a. Described in Chapter 13, "Initial Tests and 

Operation" of the FSAR; 
 
 b. Authorized under the provisions of 

10 CFR 50.59; or 
 
 c. Otherwise approved by the Nuclear Regulatory 

Commission. 
 
PRESSURE AND The PTLR is the unit specific document that 
TEMPERATURE LIMITS provides the reactor vessel pressure and 
REPORT (PTLR) temperature limits, including heatup and cooldown 

rates, for the current reactor vessel fluence 
period.  These pressure and temperature limits 
shall be determined for each fluence period in 
accordance with Specification 5.6.2.19.  Plant 
operation within these operating limits is 
addressed in LCO 3.4.3, "RCS Pressure and 
Temperature Limits." 

 
QUADRANT POWER TILT QPT shall be defined by the following equation and 
(QPT) is expressed as a percentage. 

 
 
RATED THERMAL POWER RTP shall be a total reactor core heat transfer 
(RTP) rate to the reactor coolant of 3014 MWt. 
 
REACTOR PROTECTION The RPS RESPONSE TIME shall be that time interval 
SYSTEM (RPS) RESPONSE from when the monitored parameter exceeds its RPS 
TIME trip setpoint at the channel sensor until 

electrical power is interrupted at the control rod 
drive trip breakers.  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. 

 
SHUTDOWN MARGIN (SDM) SDM shall be the instantaneous amount of 
 reactivity by which the reactor is subcritical or 
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Figure 2.1.1-1 (page 1 of 1) 
Reactor Coolant System Departure From Nucleate Boiling Safety Limits 
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SDM 
3.1.1 
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3.1 REACTIVITY CONTROL SYSTEMS 
 
3.1.1 SHUTDOWN MARGIN (SDM) 
 
 
LCO 3.1.1 The SDM shall be within limits specified in the COLR.  
  
 
 
APPLICABILITY: MODES 3, 4, and 5. 
 
 
 
ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

 
A. SDM not within limit. 

 
A.1 Initiate boration to 

restore SDM to within 
limit. 

 

 
15 minutes 

 
 
 
 
SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 
 
SR 3.1.1.1 Verify SDM is within limits specified in 

the COLR. 
 

 
24 hours 

 
 
 
 
 
 



MTC 
3.1.3 

Crystal River Unit 3 3.1-4 Amendment No.  

 
 
3.1 REACTIVITY CONTROL SYSTEMS 
 
3.1.3 Moderator Temperature Coefficient (MTC) 
 
 
LCO 3.1.3 The MTC shall be maintained within the limits specified in 

the COLR.  The maximum positive limit shall be ≤ 0.0 Δk/k/°F at 
≥ 95% RTP and ≤ 0.75 E-4 Δk/k/°F at < 95% RTP. 

 
 
 
APPLICABILITY: MODES 1 and 2. 
 
 
 
ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

 
A.�MTC not within limits. 
 

 
A.1 Be in MODE 3. 

 
6 hours 

 
 
 
 
SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 
 
SR 3.1.3.1 Verify MTC is within the upper limit 

specified in the COLR. 

 
Prior to 
entering MODE 1 
after each fuel 
loading 
 

(continued) 
 



CONTROL ROD Group Alignment Limits 
3.1.4 

Crystal River Unit 3 3.1-6 Amendment No.  

 
 
3.1 REACTIVITY CONTROL SYSTEMS 
 
3.1.4 CONTROL ROD Group Alignment Limits 
 
 
LCO 3.1.4 Each CONTROL ROD shall be OPERABLE and aligned to within 

6.5% of its group average height. 
 
 
 
APPLICABILITY: MODES 1 and 2. 
 
 
 
ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

 
A. One trippable CONTROL 

ROD inoperable, or not 
aligned to within 6.5% 
of its group average 
height, or both. 

 
A.1 Align all CONTROL 

RODS in the group to 
within 6.5% of the 
group average height, 
while maintaining the 
rod insertion, group 
sequence, and group 
overlap limits in 
accordance with 
LCO 3.2.1, 
"Regulating Rod 
Insertion Limits." 

 
OR 
 
A.2.1.1 Verify SDM is 

within limits 
specified in the 
COLR. 

 
 
 
 OR 
 
A.2.1.2 Initiate boration to 

restore SDM to within 
limit. 

 
 AND 
 

 
1 hour 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 hour 
 
AND 
 
Once per 
12 hours 
thereafter 
 
 
1 hour 
 
 
 
 

(continued)



CONTROL ROD Group Alignment Limits 
3.1.4 

Crystal River Unit 3 3.1-7 Amendment No.  

 
 
ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

 
A. (continued) 

 
A.2.2 Reduce THERMAL POWER 

to ≤ 60% of the 
ALLOWABLE THERMAL 
POWER. 

 
 AND 
 
A.2.3 Reduce the nuclear 

overpower trip 
setpoint to ≤ 70% of 
the ALLOWABLE THERMAL 
POWER. 

 
 AND 
 
A.2.4 Verify the potential 

ejected rod worth is 
within the 
assumptions of the 
rod ejection 
analysis. 

 
 AND 
 
A.2.5 Perform SR 3.2.5.1. 
 

 
2 hours 
 
 
 
 
 
 
10 hours 
 
 
 
 
 
 
 
72 hours 
 
 
 
 
 
 
 
 
72 hours 

 
B.�Required Action and 

associated Completion 
Time for Condition A 
not met. 

 

 
B.1 Be in MODE 3. 

 
6 hours 

 
C.�More than one 

trippable CONTROL ROD 
inoperable, or not 
aligned within 6.5% of 
its group average 
height, or both. 

 

 
C.1.1 Verify SDM is 

within limits 
specified in the 
COLR. 

 
 OR 

 
1 hour 
 
 
 
 
 
 

(continued)



CONTROL ROD Group Alignment Limits 
3.1.4 

Crystal River Unit 3 3.1-8 Amendment No.  

 
 
ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

 
C. (continued) 

 
C.1.2 Initiate boration to 

restore SDM to within 
limit. 

 
AND 
 
C.2 Be in MODE 3. 
 

 
1 hour 
 
 
 
 
 
6 hours 

 
D. One or more CONTROL 

RODS untrippable. 

 
D.1.1 Verify SDM is 

within limits 
specified in the 
COLR. 

 
 OR 
 
D.1.2 Initiate boration to 

restore SDM to within 
limit. 

 
AND 
 
D.2 Be in MODE 3. 
 

 
1 hour 
 
 
 
 
 
 
1 hour 
 
 
 
 
 
6 hours 
 



Safety Rod Insertion Limits 
3.1.5 

Crystal River Unit 3 3.1-10 Amendment No.  

 
 
3.1 REACTIVITY CONTROL SYSTEMS 
 
3.1.5 Safety Rod Insertion Limits 
 
 
LCO 3.1.5 Each safety rod shall be fully withdrawn. 
 
 
 
APPLICABILITY: MODES 1 and 2. 
 
 -------------------------NOTE------------------------------ 
 This LCO is not applicable while performing SR 3.1.4.2. 
 ----------------------------------------------------------- 
 
 
 
ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

 
A. One safety rod not 

fully withdrawn. 

 
A.1 Withdraw the rod 

fully. 
 
OR 
 
A.2.1.1 Verify SDM is 

within limits 
specified in the 
COLR. 

 
 OR 
 
A.2.1.2 Initiate boration to 

restore SDM to within 
limit. 

 
 AND 
 
A.2.2 Declare the rod 

inoperable. 
 

 
1 hour 
 
 
 
 
1 hour 
 
 
 
 
 
 
1 hour 
 
 
 
 
 
1 hour 

(continued) 
 



Safety Rod Insertion Limits 
3.1.5 

Crystal River Unit 3 3.1-11 Amendment No.  

 
 
ACTIONS  (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

 
B� More than one safety 

rod not fully 
withdrawn. 

 

 
B.1.1 Verify SDM is 

within limits 
specified in the 
COLR. 

 
 OR 
 
B.1.2 Initiate boration to 

restore SDM to within 
limit. 

 
AND 
 
B.2 Be in MODE 3 
 

 
1 hour 
 
 
 
 
 
 
1 hour 
 
 
 
 
 
6 hours 

 
 
 
SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 
 
SR 3.1.5.1 Verify each safety rod is fully withdrawn. 

 
12 hours 
 

 
 
 



PHYSICS TESTS Exceptions – MODE 1 
3.1.8 

Crystal River Unit 3 3.1-17 Amendment No.  

 
 
3.1 REACTIVITY CONTROL SYSTEMS 
 
3.1.8 PHYSICS TESTS Exception – MODE 1 
 
 
LCO 3.1.8 During the performance of PHYSICS TESTS, the requirements of 
 
 LCO 3.1.4, "CONTROL ROD Alignment Limits"; 
 LCO 3.1.5, "Safety Rod Insertion Limits"; 
 LCO 3.1.6, "AXIAL POWER SHAPING ROD (APSR) Alignment 

Limits"; 
 LCO 3.2.1, "Regulating Rod Insertion Limits," for the 

restricted operation region only; 
 LCO 3.2.3, "AXIAL POWER IMBALANCE Operating Limits"; and 
 LCO 3.2.4, "QUADRANT POWER TILT (QPT)" 
 
 may be suspended, provided: 
 

a.� THERMAL POWER is maintained ≤ 85% RTP; 
 

b.� Reactor trip setpoints on the nuclear overpower channels 
are set ≤ 10% RTP higher than the THERMAL POWER at which 
the test is performed, with a maximum setting of 90% 
RTP; 

c.� F
Q
(Z) and N

H
F

Δ
 are maintained with the limits specified 

in the COLR; and 
 

d.� SDM is within limits specified in the COLR. 
 
 
APPLICABILITY: MODE 1 during PHYSICS TESTS. 
 
 
ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

 
A. SDM not within limit. 

 
A.1 Initiate boration to 

restore SDM to within 
limit. 

 
AND 
 
A.2 Suspend PHYSICS TESTS 

exceptions. 
 

 
15 minutes 
 
 
 
 
 
1 hour 

(continued) 
 



PHYSICS TESTS Exceptions – MODE 1 
3.1.8 

Crystal River Unit 3 3.1-19 Amendment No.  

 
 
SURVEILLANCE REQUIREMENTS  (continued) 

SURVEILLANCE FREQUENCY 
 
SR 3.1.8.4 Verify SDM is within limits specified in 

the COLR. 
 

 
24 hours 



PHYSICS TESTS Exceptions – MODE 2 
3.1.9 

Crystal River Unit 3 3.1-20 Amendment No.  

 
 
3.1 REACTIVITY CONTROL SYSTEMS 
 
3.1.9 PHYSICS TESTS Exceptions – MODE 2 
 
 
LCO 3.1.9 During performance of PHYSICS TESTS, the requirements of 
 
 LCO 3.1.3, "Moderator Temperature Coefficient (MTC)"; 
 LCO 3.1.4, "CONTROL ROD Group Alignment Limits"; 
 LCO 3.1.5, "Safety Rod Insertion Limits"; 
 LCO 3.1.6, "AXIAL POWER SHAPING ROD (APSR) Alignment 

Limits"; 
 LCO 3.2.1, "Regulating Rod Insertion Limits," for the 

restricted operation region only; and 
 LCO 3.4.2, "RCS Minimum Temperature for Criticality" 
 
 may be suspended, provided: 
 

a.� THERMAL POWER is ≤ 5% RTP; 
 

b.� Reactor trip setpoints on the nuclear overpower channels 
are set to ≤ 25% RTP; and 

 
 

c.� SDM is within limits specified in the COLR. 
 
 
 
APPLICABILITY: MODE 2 during PHYSICS TESTS. 
 
 
 
ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

 
A.�THERMAL POWER not 

within limit. 
 

 
A.1 Open control rod 

drive trip breakers. 

 
Immediately 

(continued) 
 
 
 
 



PHYSICS TESTS Exceptions – MODE 2 
3.1.9 

Crystal River Unit 3 3.1-21 Amendment No.  

 
 
ACTIONS  (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

 
B. SDM not within limit. 

 
B.1 Initiate boration to 

restore SDM to within 
limit. 

 
AND 
 
B.2 Suspend PHYSICS TESTS 

exceptions 
 

 
15 minutes 
 
 
 
 
 
1 hour 

 
C. Nuclear overpower trip 

setpoint not within 
limit. 

 

 
C.1 Suspend PHYSICS TESTS 

exceptions. 

 
1 hour 

 
 
 
SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 
 
SR 3.1.9.1 Verify THERMAL POWER is ≤ 5% RTP. 
 

 
1 hour 

 
SR 3.1.9.2 Verify nuclear overpower trip setpoint is 

≤ 25% RTP. 
 

 
8 hours 

 
SR 3.1.9.3 Verify SDM is within limits specified in 

the COLR. 
 

 
24 hours 



Regulating Rod Insertion Limits 
3.2.1 

Crystal River Unit 3 3.2-2 Amendment No.  

 
 
ACTIONS  (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

 
C.�Regulating rod groups 

inserted in  
unacceptable 
operational region. 

 

 
C.1 Initiate boration to

restore SDM to 
within limits. 

 
AND 
 
C.2.1 Restore regulating 

rod groups to within
restricted operating
region. 

 
 OR 
 
C.2.2 Reduce THERMAL POWER

to less than or equal 
to the THERMAL POWER 
allowed by the 
regulating rod group 
insertion limits. 

 

 
15 minutes 
 
 
 
 
 
2 hours 
 
 
 
 
 
 
2 hours 

 
D.�Required Action and 

associated Completion 
Time of Condition C 
not met. 

 

 
D.1 Be in MODE 3. 

 
6 hours 

 
 
 
 
 



Regulating Rod Insertion Limits 
3.2.1

Crystal River Unit 3 3.2-3 Amendment No.  

 
 
SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

 
SR 3.2.1.1 Verify regulating rod groups are within the  

sequence and overlap limits as specified in 
the COLR. 

 
4 hours when 
the CONTROL ROD 
drive sequence 
alarm is 
inoperable 
 
AND 
 
12 hours when 
the CONTROL ROD 
drive sequence 
alarm is 
OPERABLE 
 

 
SR 3.2.1.2 Verify regulating rod groups meet the  

insertion limits as specified in the COLR 

 
4 hours when 
the regulating 
rod insertion 
limit alarm is 
inoperable 
 
AND 
 
12 hours when 
the regulating 
rod insertion 
limit alarm is 
OPERABLE 
 

 
SR 3.2.1.3 Verify SDM is within limits specified in 

the COLR. 

 
Within 4 hours 
prior to 
achieving 
criticality 
 

 
 
 



RPS Instrumentation 
3.3.1 

Crystal River Unit 3 3.3-2 Amendment No.  

 
 
ACTIONS  (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 
  
F. As required by 

Required Action D.1 
and referenced in 
Table 3.3.1-1 or by 
Required Action E.2. 

 

F.1 Be in MODE 3.
 
AND 
 
F.2 Open all CONTROL ROD 

drive (CRD) trip 
breakers. 

 

6 hours
 
 
 
6 hours 
 

  
G. As required by 

Required Action D.1 
and referenced in 
Table 3.3.1-1. 

 

G.1 Open all CRD trip
breakers. 

 

6 hours
 

  
H.  As required by 

Required Action D.1 
and referenced in 
Table 3.3.1-1. 

 

H.1 Reduce THERMAL POWER 
< 45% RTP. 

 

6 hours
 

  
I. As required by 

Required Action D.1 
and referenced in 
Table 3.3.1-1. 

 

I.1 Reduce THERMAL POWER 
< 20% RTP. 

 

6 hours
 

  
J.� Secondary heat balance 

not based on required 
high accuracy 
instrumentation. 

 
 
 
 
 
 
 

J.1 Reduce THERMAL POWER 
to < 2965 MWt. 

 
AND 
 
J.2 Reduce Nuclear 

Overpower – High 
Setpoint to < 103.3% 
RTP. 

 

12 hours
  
  
  
  
  
48 hours   

    
K.� Required Action and 

associated Completion 
Time of Condition J 
not met. 

K.1 Be in MODE 3.
 
AND 
 
K.2 Open all Control Rod 

drive (CRD) trip  
breakers. 

6 hours 
  
  
  
6 hours  

  
 



RPS Instrumentation 
3.3.1 

Crystal River Unit 3 3.3-3 Amendment No.  

 
 
SURVEILLANCE REQUIREMENTS 
 
------------------------------------NOTE –---------------------------------- 
Refer to Table 3.3.1-1 to determine which SRs apply to each RPS Function. 
---------------------------------------------------------------------------- 
 

SURVEILLANCE FREQUENCY 
  
SR 3.3.1.1 Perform CHANNEL CHECK. 
 

12 hours 

  
SR 3.3.1.2 -----------------NOTES----------------------- 

1.� Not required to be performed until 24 
hours after THERMAL POWER is ≥ 15% RTP. 

2.� High accuracy instrumentation is 
required to be utilized when performing 
calorimetric secondary heat balance 
comparison unless Condition J has been 
entered. 

 --------------------------------------------- 
 
 Verify calorimetric secondary heat balance is 

≤ 2% RTP greater than power range channel 
output. Adjust power range channel output 
if calorimetric exceeds power range channel 
output by > 2% RTP. 

 

 
 
 
 
 
 
 
 
 
 
 
24 hours 

  
SR 3.3.1.3 -----------------NOTE------------------------ 
 Not required to be performed until 24 hours 

after THERMAL POWER (TP) is ≥ 30% RTP. 
 --------------------------------------------- 
 
 Compare out of core measured AXIAL POWER 

IMBALANCE (API
0
) to incore measured AXIAL 

POWER IMBALANCE (API
1
) as follows: 

 
 (RTP/TP)(API

O
 - API

1
) = imbalance error 

 
 Perform CHANNEL CALIBRATION if the absolute 

value of the imbalance error is ≥ 2.5% RTP. 
 

 
 
 
 
 
31 days 

  
SR 3.3.1.4 Perform CHANNEL FUNCTIONAL TEST. 45 days on a 

STAGGERED TEST
BASIS 
 

(continued) 



Source Range Neutron Flux 
3.3.9 

Crystal River Unit 3 3.3-23 Amendment No.  

 
 
ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 
   
B. (continued) B.4 Verify SDM is 

within limits 
specified in  
the COLR. 

 

1 hour 
 
AND 
 
Once per 
12 hours 
thereafter 
 

  
 
 
 
 
SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 
  
SR 3.3.9.1 Perform CHANNEL CHECK. 
 

12 hours 

  
  
SR 3.3.9.2 ------------------NOTE----------------------- 
 Neutron detectors are excluded from CHANNEL 

CALIBRATION. 
 --------------------------------------------- 
 
 Perform CHANNEL CALIBRATION. 
 

 
 
 
 
 
24 months 

  
SR 3.3.9.3 Verify at least one decade overlap with 

intermediate range neutron flux channels. 
 

Once each 
reactor startup 
prior to source 
range counts 
exceeding 
106 cps if not 
performed 
within the 
previous 7 days 
 

 
 



PAM Instrumentation 
3.3.17 

Crystal River Unit 3 3.3-39 Amendment No.  

 
 
ACTIONS  (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 
   
D. Required Action and 

associated Completion 
Time of Condition C 
not met. 

 

D.1 Enter the Condition 
referenced in 
Table 3.3.17-1 for 
the Function. 

 

Immediately 
 

   
E. As required by  

Required Action D.1 
and referenced in 
Table 3.3.17-1. 

 

E.1 Be in MODE 3. 
 
AND 
 
E.2 Be in MODE 4. 
 

6 hours 
 
 
 
12  hours 
 

   
F. As required by 

Required Action D.1 
and referenced in 
Table 3.3.17-1. 

 

F.1 Initiate action in 
accordance with 
Specification 
5.7.2.a. 

 

Immediately 

   
G. As required by 

Required Action D.1 
and referenced in 
Table 3.3.17-1. 

G.1 Reduce THERMAL POWER 
< 2609 MWt. 

 

1 hour 

   
 
 



PAM Instrumentation 
3.3.17 

Crystal River Unit 3 3.3-40 Amendment No.  

 
 
SURVEILLANCE REQUIREMENTS 
 
----------------------------------NOTE-------------------------------------- 
These SRs apply to each PAM instrumentation Function in Table 3.3.17-1. 
---------------------------------------------------------------------------- 
 

SURVEILLANCE FREQUENCY 
  
SR 3.3.17.1 --------------------NOTE--------------------- 
 Not required for Function 4. 
 --------------------------------------------- 
 
 Perform CHANNEL CHECK for each required 

instrumentation channel that is normally 
energized. 

 

 
 
 
 
31 days 

  
SR 3.3.17.2 ------------------NOTES---------------------- 
 1. Neutron detectors are excluded from 

CHANNEL CALIBRATION. 
 
 2. Not required for Functions 23 and 25. 
 --------------------------------------------- 
 
 Perform CHANNEL CALIBRATION. 
 

 
 
 
 
 
 
 
24 months 

  
SR 3.3.17.3 ------------------NOTE -------------------- 
 Only required for Functions 23 and 25. 
 ------------------------------------------- 
 
 Perform CHANNEL FUNCTIONAL TEST. 

 
 
 
 
24 months 

  



PAM Instrumentation 
3.3.17 

Crystal River Unit 3 3.3-41 Amendment No.  

 
 

Table 3.3.17-1 (page 1 of 1) 
Post Accident Monitoring Instrumentation 

 

FUNCTION REQUIRED CHANNELS 

CONDITIONS 
REFERENCED FROM 

REQUIRED ACTION D.1 

1. Wide Range Neutron Flux 2 E 

2. RCS Hot Leg Temperature 2 E 

3. RCS Pressure (Wide Range) 2 E 

4. Reactor Coolant Inventory 2 F 

5. Borated Water Storage Tank Level 2 E 

6. High Pressure Injection (HPI) Flow 2 per injection line E 

7. Containment Sump Water Level (Flood Level) 2 E 

8. Containment Pressure (Expected Post-Accident 
 Range) 

2 E 

9. Containment Pressure (Wide Range) 2 E 

10. Containment Isolation Valve Position 2 per penetration(a)(b) E 

11. Containment Area Radiation (High Range) 2 F 

12. HPI Flow Margin 2 G 

13. Pressurizer Level 2 E 

14. Steam Generator Water Level (Start-up Range) 2 per OTSG E 

15. Steam Generator Water Level (Operating Range) 2 per OTSG E 

16. Steam Generator Pressure 2 per OTSG E 

17. Emergency Feedwater Tank Level 2 E 

18a. Core Exit Temperature (Thermocouple)  2 thermocouples per 
core quadrant 

E 

18b. Core Exit Temperature (Recorder) 2 E 

19. Emergency Feedwater Flow 2 per OTSG E 

20. Low Pressure Injection Flow 2 E 

21. Degrees of Subcooling 2 E 

22. Emergency Diesel Generator kW Indication 2(c) E 

23.  LPI Pump Run Status 2 E 

24.  DHV-42 and DHV-43 Open Position 2 E 

25.  HPI Pump Run Status 2 E 

26.  RCS Pressure (Low Range) 2 E 

 
(a) Only one position indication is required for penetrations with one Control Room indicator. 
 
(b) Not required for isolation valves whose associated penetration is isolated by at least one closed and 

deactivated automatic valve, closed manual valve, blind flange, or check valve with flow through the 
valve secured. 

 
(c)� One indicator per EDG. 
 
 
 



ICCMS Instrumentation  
3.3.19 

Crystal River Unit 3 3.3-45 Amendment No.  

 
 
3.3 INSTRUMENTATION 
 
3.3.19 Inadequate Core Cooling Monitoring System (ICCMS) Instrumentation 
 
 
LCO 3.3.19 The ICCMS instrumentation channels for each Function in 

Table 3.3.19-1 shall be OPERABLE. 
 
 
 
APPLICABILITY: According to Table 3.3.19-1. 
 
 
ACTIONS 
--------------------------------NOTES--------------------------------------- 
1. Separate Condition entry is allowed for each Function. 
 
2. Enter applicable Conditions and Required Actions of LCO 3.3.17, 

“Post Accident Monitoring (PAM) Instrumentation,” when required PAM 
channel(s) are inoperable. 

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

CONDITION REQUIRED ACTION COMPLETION TIME 
   
A. One or more required 

channels inoperable. 
 

A.1 Restore required 
channel to OPERABLE 
status. 

 

30 days 
 
 

   
B.  Required Action and 

associated Completion 
Time of Condition A 
not met. 

 
 OR 
 
 Fast Cooldown System 

(FCS) actuation 
capability not 
maintained. 

 

B.1 Enter the Condition 
referenced in 
Table 3.3.19-1 for 
the Function. 

Immediately 

  (continued)
 
 
 
 
 
 
 
 



ICCMS Instrumentation  
3.3.19 

Crystal River Unit 3 3.3-46 Amendment No.  

 
 
ACTIONS  (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 
   
C.  As required by 

Required Action B.1 
and referenced in 
Table 3.3.19-1. 

 

C.1 Initiate action in 
accordance with 
Specification 
5.7.2.a. 

Immediately 

   
D. As required by 

Required Action B.1 
and referenced in 
Table 3.3.19-1. 

  

D.1 Declare FCS 
inoperable. 

 

Immediately 

 
 
 
SURVEILLANCE REQUIREMENTS 
-------------------------------NOTE----------------------------------------- 
Refer to Table 3.3.19-1 to determine which SRs apply for each ICCMS 
Instrumentation Function. 
---------------------------------------------------------------------------- 

SURVEILLANCE FREQUENCY 
  
SR  3.3.19.1 Perform CHANNEL CHECK. 
 

12 hours 

  
SR  3.3.19.2 Perform CHANNEL FUNCTIONAL TEST. 
 

92 days 

 (continued)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ICCMS Instrumentation  
3.3.19 

Crystal River Unit 3 3.3-47 Amendment No.  

 
 
SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 
  
SR  3.3.19.3 -----------------NOTES------------------ 

1.�If the as-found channel setpoint is 
conservative, but outside its predefined 
as-found acceptance 
criteria band, then the channel should be 
evaluated to verify that it is functioning 
as required before returning the channel 
to service.  If the as-found instrument 
channel is not conservative, the channel 
shall be declared inoperable. 
 

2.�The instrument channel shall be reset to 
within, or more conservative than, the 
pre-established as-left tolerance: 
otherwise the channel shall not be 
returned to OPERABLE status. The 
pre-established tolerance and methodology 
used to determine the predefined as-found 
and as-left acceptance criteria are 
specified in the FSAR. 

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

Perform CHANNEL CALIBRATION. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
24 months 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ICCMS Instrumentation  
3.3.19 

Crystal River Unit 3 3.3-48 Amendment No.  

 
 

Table 3.3.19-1 (page 1 of 2) 
Inadequate Core Cooling Monitoring System (ICCMS) Instrumentation 

 

 

FUNCTION 

APPLICABLE 
MODES OR 
OTHER 

SPECIFIED 
CONDITIONS 

CONDITION 
REFERENCED 

FROM 
REQUIRED 

ACTION B.1 

REQUIRED 
CHANNELS 
PER ICCMS 
INITIATION 
CHANNEL 

SURVEILLANCE 
REQUIREMENTS 

   
   
1. Fast Cooldown System Actuation     
a.� High Pressure Injection (HPI) 

Flow 
 

(a) D 4 SR 3.3.19.1 
SR 3.3.19.2 
SR 3.3.19.3 

 
b. Reactor Coolant Pressure – Low 

Range 
 

(a) D 1 SR 3.3.19.1 
SR 3.3.19.2 
SR 3.3.19.3 

 
c. Reactor Coolant Pressure – Wide 

Range  
(a) D 1 SR 3.3.19.1 

SR 3.3.19.2 
SR 3.3.19.3 

 
d. Core Exit Thermocouples (CETs) 
 

(a) D 1 per 
quadrant 

SR 3.3.19.1 
SR 3.3.19.2 
SR 3.3.19.3 

 
e. Loss of Subcooling Margin 

 
(a) D 1 SR 3.3.19.1 

SR 3.3.19.2 
SR 3.3.19.3 

 
f. Inadequate HPI Flow 

 
(a) D 1 SR 3.3.19.1 

SR 3.3.19.2 
SR 3.3.19.3 

 
g. Reactor Trip Status (a) D 6 SR 3.3.19.2 

 
  
2. Reactor Coolant Pump (RCP)Trip      

a. Reactor Coolant Pressure – Low 
Range 

 

1, 2, 3 C 1 SR 3.3.19.1 
SR 3.3.19.2 
SR 3.3.19.3 

 
b. Reactor Coolant Pressure – Wide 

Range  
1, 2, 3 C 1 SR 3.3.19.1 

SR 3.3.19.2 
SR 3.3.19.3 

 
c. CETs 
 

1, 2, 3 C 1 per 
quadrant 

SR 3.3.19.1 
SR 3.3.19.2 
SR 3.3.19.3 

 
    (continued) 

(a) THERMAL POWER > 2609 MWt. 
 
 
 
 
 
 
 
 
 



ICCMS Instrumentation  
3.3.19 

Crystal River Unit 3 3.3-49 Amendment No.  

 
 

Table 3.3.19-1 (page 2 of 2) 
Inadequate Core Cooling Monitoring System (ICCMS) Instrumentation 

 
   

 

FUNCTION 

APPLICABLE 
MODES OR 
OTHER 

SPECIFIED 
CONDITIONS 

CONDITION 
REFERENCED 

FROM 
REQUIRED 

ACTION B.1 

REQUIRED 
CHANNELS 
PER ICCMS 
INITIATION 
CHANNEL 

SURVEILLANCE 
REQUIREMENTS 

   
2. RCP Trip (continued)     

d. Loss of Subcooling Margin 
 

1, 2, 3 C 1 SR 3.3.19.1 
SR 3.3.19.2 
SR 3.3.19.3 

 
e. Reactor Trip Status 1, 2, 3 C 6 SR 3.3.19.2 

 
  
3. Steam Generator Inadequate 

Subcooling Margin Level Setpoint 
Actuation 

    

a. Reactor Coolant Pressure – Low 
Range 

 

1, 2, 3 C 1 SR 3.3.19.1 
SR 3.3.19.2 
SR 3.3.19.3 

 

b. Reactor Coolant Pressure – Wide 
Range  

1, 2, 3 C 1 SR 3.3.19.1 
SR 3.3.19.2 
SR 3.3.19.3 

 
c. CETs 
 

1, 2, 3 C 1 per 
quadrant 

SR 3.3.19.1 
SR 3.3.19.2 
SR 3.3.19.3 

 
d. Loss of Subcooling Margin 

 
1, 2, 3 C 1 SR 3.3.19.1 

SR 3.3.19.2 
SR 3.3.19.3 

 
e. Reactor Trip Status 1, 2, 3 C 6 SR 3.3.19.2 

 
     

(a) THERMAL POWER > 2609 MWt. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ICCMS Automatic Actuation Logic  
3.3.20 

Crystal River Unit 3 3.3-50 Amendment No.  

 
 
3.3 INSTRUMENTATION 
 
3.3.20 Inadequate Core Cooling Monitoring System (ICCMS) Automatic 

Actuation Logic 
 
 
LCO  3.3.20 Two ICCMS automatic actuation logic trains for each 

Function listed in Table 3.3.20-1 shall be OPERABLE. 
 
 
 
APPLICABILITY: According to Table 3.3.20-1. 
 
 
ACTIONS 
----------------------------------NOTE-------------------------------------- 
Separate Condition entry is allowed for each Function. 
---------------------------------------------------------------------------- 
 

CONDITION REQUIRED ACTION COMPLETION TIME 
   
A. One or more 

Functions with one 
or more automatic 
actuation logic 
trains inoperable. 

 

A.1 Restore automatic 
actuation logic 
train to OPERABLE 
status. 

 

30 days 
 

   
B. Required Action and 

associated 
Completion Time of 
Condition A not met. 

 
OR 

  
Fast Cooldown System 
(FCS) actuation 
capability not 
maintained. 

 

B.1 Enter the Condition 
referenced in 
Table 3.3.20-1 for 
the Function. 

 

Immediately 
 

  (continued) 
 
 
 
 
 
 
 
 



ICCMS Automatic Actuation Logic  
3.3.20 

Crystal River Unit 3 3.3-51 Amendment No.  

 
ACTIONS  (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 
   
C. As required by 

Required Action B.1 
and referenced in 
Table 3.3.20-1. 

 

C.1 Initiate action in 
accordance with 
Specification 
5.7.2.a. 

 

Immediately 

   
D. As required by 

Required Action B.1 
and referenced in 
Table 3.3.20-1. 

  

D.1 Declare FCS 
inoperable. 

 
 

Immediately 
 
 

 
 
 
SURVEILLANCE REQUIREMENTS 
----------------------------------NOTE-------------------------------------- 
Refer to Table 3.3.20-1 to determine which SRs apply for each ICCMS 
automatic actuation logic Function. 
---------------------------------------------------------------------------- 

SURVEILLANCE FREQUENCY 
  
SR  3.3.20.1 Perform CHANNEL FUNCTIONAL TEST. 
 

92 days on a 
STAGGERED TEST 
BASIS 
 

  
SR  3.3.20.2 Perform automatic actuation logic CHANNEL 

FUNCTIONAL TEST including reactor coolant 
pump breaker actuation. 

 

24 months  
 

  
SR  3.3.20.3 Perform automatic actuation logic CHANNEL 

FUNCTIONAL TEST including steam generator 
inadequate subcooling margin level setpoint 
actuation. 

 

24 months  
 

 
 
 
 
 
 
 
 
 
 



ICCMS Automatic Actuation Logic  
3.3.20 

Crystal River Unit 3 3.3-52 Amendment No.  

 
 

Table 3.3.20-1 (page 1 of 1) 
Inadequate Core Cooling Monitoring System Automatic Actuation Logic 

 

 

FUNCTION 

APPLICABLE MODES 
OR OTHER 
SPECIFIED 
CONDITIONS 

CONDITION 
REFERENCED FROM 
REQUIRED ACTION 

B.1 
SURVEILLANCE 
REQUIREMENTS 

  

1. Fast Cooldown System Actuation (a) D SR 3.3.20.1 
  
2. Reactor Coolant Pump Trip  1, 2, 3 C SR 3.3.20.1 

SR 3.3.20.2 
  
3. Steam Generator Inadequate 

Subcooling Margin Level Setpoint 
Actuation 

1, 2, 3 C SR 3.3.20.1 
SR 3.3.20.3 

    
    

(a) THERMAL POWER > 2609 MWt. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



RCS Pressure, Temperature, and Flow DNB Limits 
3.4.1 

Crystal River Unit 3 3.4-2 Amendment No.  

 
 
SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

 
SR 3.4.1.1 -------------------NOTE-------------------- 
 With three RCPs operating, the limit is 

applied to the loop with two RCPs in 
operation. 

 ------------------------------------------- 
 
 Verify RCS loop pressure meets the RCS loop 

pressure limits specified in the COLR. 
 

 
 
 
 
 
 
 
12 hours 

 
SR 3.4.1.2 -------------------NOTE-------------------- 
 With three RCPs operating, the limit is 

applied to the loop with two RCPs in 
operation. 

 ------------------------------------------- 
 
 Verify RCS hot leg temperature ≤ 611.2°F. 
 

 
 
 
 
 
 
 
12 hours 

 
SR 3.4.1.3 Verify RCS total flow rate ≥ 139.4 E6 lb/hr 

with four RCPs operating or ≥ 104.2 E6 lb/hr 
with three RCPs operating. 

 

 
12 hours 

 
SR 3.4.1.4 -------------------NOTE-------------------- 
 Only required to be performed when stable 

thermal conditions are established > 90% of 
ALLOWABLE THERMAL POWER. 

 ------------------------------------------- 
 
 Verify RCS total flow rate is within limit 

by measurement. 
 

 
 
 
 
 
 
 
24 months 



RCS PIV Leakage 
3.4.13 

Crystal River Unit 3 3.4-24 Amendment No.  

 
 
3.4 REACTOR COOLANT SYSTEM (RCS) 
 
3.4.13 RCS Pressure Isolation Valve (PIV) Leakage 
 
 
LCO 3.4.13 Leakage from each RCS PIV shall be within limits and the 

Automatic Closure and Interlock System (ACIS) shall be 
OPERABLE. 

 
 
 
APPLICABILITY: MODES 1, 2, and 3, 
 MODE 4, except valves in the decay heat removal (DHR) flow  
 path when in, or during the transition to or from the 

DHR mode of operation. 
 
 
 
ACTIONS 
 
--------------------------------NOTES--------------------------------- 
1. Separate Condition entry is allowed for each flow path. 
 
2. Enter applicable Conditions and Required Actions for systems made 

inoperable by an inoperable PIV. 
---------------------------------------------------------------------- 
 

CONDITION REQUIRED ACTION COMPLETION TIME 
 
A. One or more flow paths 

with leakage from one 
or more RCS PIVs not 
within limit. 

 

 
------------NOTE------------- 
Each valve used to satisfy 
Required Action A.1 and 
Required Action A.2 must have 
been verified to meet 
SR 3.4.13.1 and be on the  
high pressure portion of the 
system. 
----------------------------- 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

(continued)



RCS PIV Leakage 
3.4.13 

Crystal River Unit 3 3.4-26 Amendment No.  

 
 
SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 
 
SR 3.4.13.1 -----------------NOTE---------------------- 
 Not required to be performed in MODES 3 

and 4. 
 ------------------------------------------- 
 
 Verify leakage from each RCS PIV is 

equivalent to < 0.5 gpm per nominal inch of 
valve size up to a maximum of 5 gpm at an 
RCS pressure of 2155 psig.  

 
 
 
 
 
 
In accordance 
with the 
Inservice 
Testing Program 
 
AND 
 
Prior to 
entering MODE 2 
whenever the 
unit has been 
in MODE 5 for 
7 days or more, 
if leakage 
testing has not 
been performed 
in the previous 
9 months 
 

 
SR 3.4.13.2 Verify ACIS prevents the valves from being 

opened with a simulated or actual RCS 
pressure signal of 284 psig (nominal). 

 
24 months 
 
 
 

 
SR 3.4.13.3 Verify ACIS causes the valves to close 

automatically with a simulated or actual 
RCS pressure signal of 284 psig (nominal). 

 

 
24 months 
 
 
 



RCS Specific Activity 
3.4.15 
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3.4 REACTOR COOLANT SYSTEM (RCS) 
 
3.4.15 RCS Specific Activity 
 
 
LCO  3.4.15 The specific activity of the reactor coolant shall be within 

limits. 
 
 
 
APPLICABILITY: MODES 1 and 2, 
 MODE 3 with RCS average temperature (T

avg
) ≥ 500°F. 

 
 
 
ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 
 
A. DOSE EQUIVALENT I-131 

> 0.25 �Ci/gm. 
 

 
------------NOTE------------ 
LCO 3.0.4.c is applicable. 
---------------------------- 
 
A.1 Verify DOSE 

EQUIVALENT I-131  
< 15 �Ci/gm. 

 
AND 
 
A.2 Restore DOSE 

 EQUIVALENT I-131 to 
within limit. 

 

 
 
 
 
 
Once per 4 hours 
 
 
 
 
 
48 hours 

 
B. Required Action and 

associated Completion 
Time of Condition A 
not met. 

 
 OR 
 
 DOSE EQUIVALENT I-131 

> 15 �Ci/gm. 
 

 
B.1 Be in MODE 3 with 

T
avg
 < 500°F. 

 
6 hours 

  (continued)



RCS Specific Activity 
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ACTIONS  (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 
 
C. Gross specific 

activity of the 
coolant not within 
limit. 

 

 
C.1 Perform SR 3.4.15.2. 
 
AND 
 
C.2 Be in MODE 3 with 

T
avg
 < 500°F. 

 

 
4 hours 
 
 
 
6 hours 

 
 
 
SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

 
SR 3.4.15.1 Verify reactor coolant gross specific 

activity ≤ 100/� �Ci/gm. 
 

 
7 days 

 
SR 3.4.15.2 -------------------NOTE---------------- 
 Only required to be performed in MODE 1. 
 --------------------------------------- 
 
 Verify reactor coolant DOSE EQUIVALENT 

I-131 specific activity ≤ 0.25 �Ci/gm. 
 

 
 
 
 
 
14 days 
 
AND 
 
Between 2 and 
6 hours after  
THERMAL POWER 
change of ≥ 15% 
RTP within a 
1 hour period 
 

 (continued)
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CFTs 
3.5.1 

Crystal River Unit 3 3.5-1 Amendment No.  

 
 
3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 
 
3.5.1 Core Flood Tanks (CFTs) 
 
 
LCO 3.5.1 Two CFTs shall be OPERABLE. 
 
 
 
APPLICABILITY: MODES 1 and 2, 
 MODES 3 with Reactor Coolant System (RCS) pressure 
 > 750 psig. 
 
 
 
ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

 
A. CFT inoperable due to 

boron concentration 
not within limits. 

 

 
A.1 Restore boron 

concentration to 
within limits. 

 
72 hours 

 
B.�CFT inoperable for 

reasons other than 
Condition A. 

 
OR 

 
 Two CFTs inoperable. 
 

 
B.1 Restore CFT(s) to 

OPERABLE status. 

 
1 hour 

 
C. Required Action and 

associated Completion 
Time not met. 

 
C.1 Be in MODE 3. 
 
AND 
 
C.2 Reduce RCS pressure 

to ≤ 750 psig. 
 

 
6 hours 
 
 
 
12 hours 

 
 



CFTs 
3.5.1 
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SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 
 
SR 3.5.1.1 Verify each CFT isolation valve is fully 

open. 
 

 
12 hours 

 
SR 3.5.1.2 Verify borated water volume in each CFT is  

≥ 7255 gallons and ≤ 8005 gallons. 
 

 
12 hours 

 
SR 3.5.1.3 Verify nitrogen cover pressure in each CFT 

is ≥ 577 psia and ≤ 653 psia. 
 

 
12 hours 

 
SR 3.5.1.4 Verify boron concentration in each CFT is  

≥ 2600 ppm and ≤ 3500 ppm. 

 
31 days 
 
AND 
 
-----NOTE------ 
Only required 
to be performed 
for affected 
CFT 
--------------- 
 
Once within 
6 hours after 
each solution 
volume 
increase of  
≥ 80 gallons 
that is not the 
result of 
addition from 
the borated 
water storage 
tank 
 

(continued) 
 

 



ECCS — Operating 
3.5.2 
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SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

 
SR 3.5.2.6 Verify the flow controllers for the 

following LPI throttle valves operate 
properly: 

 
 a. DHV-110, and 
 b. DHV-111. 
 

 
24 months 
 
 
 
 
 
 

 
SR 3.5.2.7 Verify, by visual inspection, each ECCS 

train reactor building emergency sump 
suction inlet is not restricted by debris 
and suction inlet trash racks and screens 
show no evidence of structural distress or 
abnormal corrosion. 

 

 
24 months 

 
SR 3.5.2.8 Verify the following valves in the LPI flow 

path are locked, sealed or otherwise 
secured in the correct position: 

 
 a. DHV-500, 
 b. DHV-501, 
 c. DHV-600, and 
 d. DHV-601. 
 

 
24 months 



BWST 
3.5.4 

Crystal River Unit 3 3.5-9 Amendment No.  

 
 
3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 
 
3.5.4 Borated Water Storage Tank (BWST) 
 
 
LCO 3.5.4 The BWST shall be OPERABLE. 
 
 
 
APPLICABILITY: MODES 1, 2, 3, and 4. 
 
 
 
ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

 
A. BWST boron 

concentration not 
within limits. 

 
 OR 
 
 BWST water temperature 

not within limits. 
 

 
A.1 Restore BWST to 

OPERABLE status. 

 
8 hours 

 
B. BWST inoperable for 

reasons other than 
Condition A. 

 

 
B.1 Restore BWST to 

OPERABLE status. 
 

 
1 hour 

 
C. Required Action and 

associated Completion 
Time not met. 

 

 
C.1 Be in MODE 3. 
 
AND 
 
C.2 Be in MODE 5. 
 

 
6 hours 
 
 
 
36 hours 

 



BWST 
3.5.4 
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SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

 
SR  3.5.4.1 -------------------NOTE-------------------- 
 Only required to be performed when ambient 

air temperature is < 40°F or > 100°F. 
 ------------------------------------------- 
 
 Verify BWST borated water temperature is 

≥ 40°F and ≤ 100°F. 
 

 
 
 
 
 
 
24 hours 

 
SR  3.5.4.2 Verify BWST borated water volume is 

≥ 415,200 gallons and ≤ 449,000 gallons. 
 

 
7 days 

 
SR  3.5.4.3 Verify BWST boron concentration is 

≥ 2600 ppm and ≤ 3000 ppm. 
 

 
31 days 
 
AND 
 
Once within 12 
hours after 
each solution 
volume increase 
of > 4000 
gallons 
 

 



Containment Pressure 
3.6.4 

Crystal River Unit 3 3.6-15 Amendment No.  

 
 
3.6 CONTAINMENT SYSTEMS 
 
3.6.4 Containment Pressure 
 
 
LCO  3.6.4 Containment pressure shall be ≥ -2.0 psig and ≤ +1.5 psig. 
 
 
 
APPLICABILITY: MODES 1, 2, 3, and 4. 
 
 
 
ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 
 
A. Containment pressure 

not within limits. 
 

 
A.1 Restore containment 

pressure to within 
limits. 

 

 
1 hour 

 
B. Required Action and 

associated Completion 
Time not met. 

 

 
B.1 Be in MODE 3. 
 
AND 
 
B.2 Be in MODE 5. 
 

 
6 hours 
 
 
 
36 hours 

 
 
 
SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 
 
SR 3.6.4.1 Verify containment pressure is > -2.0 psig 

and < +1.5 psig. 
 

 
12 hours 



EFW System 
3.7.5 

Crystal River Unit 3 3.7-10 Amendment No.  

 
 
ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 
   
C. Required Action and 

associated Completion 
Time of Condition A or 
B not met. 

 

C.1 Be in MODE 3. 
 
AND 
 
C.2 Be in MODE 4. 
 

6 hours 
 
 
 
12 hours 

   
D. Two EFW trains 

inoperable. 
 

D.1 Initiate action to 
restore one EFW train 
to OPERABLE status. 

 

Immediately 

 
 
 
SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 
  
SR 3.7.5.1 Verify each EFW manual, power operated, and 

automatic valve in each water flow path, in  
both steam supply flow paths to the turbine 
driven pump, and starting air and fuel oil 
flow path for the diesel driven EFW pump  
that is not locked, sealed, or otherwise 
secured in position, is in the correct 
position. 

 

45 days 
 

  
SR 3.7.5.2  ---------------NOTE------------------------- 
 Not required to be performed for the  
 turbine driven EFW pump, until 24 hours 
 after entering MODE 3. 
 --------------------------------------------- 
 
 Verify the developed head of each EFW pump  

at the flow test point is greater than or 
equal to the required developed head. 

 

 
 
 
 
 
 
In accordance 
with the 
Inservice 
Testing 
Program 
 

(continued) 
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SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 
  
SR 3.7.5.3  -----------------NOTE------------------------ 
 Not required to be performed until 24 hours 

after entering MODE 3. 
 --------------------------------------------- 
 
 Verify each EFW automatic valve that is not 

locked, sealed, or otherwise secured in 
position, actuates to the correct position  
on an actual or simulated actuation signal. 

 

 
 
 
 
 
24 months 
 

  
SR 3.7.5.4  -----------------NOTE------------------------ 

Not required to be performed until 24 hours 
after entering MODE 3. 

 --------------------------------------------- 
 
 Verify each EFW pump starts automatically 

on an actual or simulated actuation signal. 
 

 
 
 
 
 
24 months 

  
SR 3.7.5.5 Verify proper alignment of the EFW flow 

paths by verifying flow from the EFW tank  
to each steam generator. 

 

Prior to 
entering MODE 2 
whenever plant 
has been in 
MODE 5 or 6 for 
> 30 days 
 

  
SR 3.7.5.6 Verify adequate battery terminal voltage. 
 

7 days 
 

  
SR 3.7.5.7 Perform CHANNEL CALIBRATION of required EFW 

pump flow instrumentation. 
 

24 months 

 
 



Spent Fuel Pool Boron Concentration 
  3.7.14 

Crystal River Unit 3 3.7-28 Amendment No.  

 
 
3.7 PLANT SYSTEMS 
 
3.7.14 Spent Fuel Pool Boron Concentration 
 
 
LCO. 3.7.14 The spent fuel pool boron concentration shall be  

≥ 1925 ppm. 
 
 
APPLICABILITY: When fuel assemblies are stored in the spent fuel pool.  
 
 
ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 
   
A. Spent fuel pool boron 

concentration not 
within limit. 

 

------------NOTE------------ 
LCO 3.0.3 is not applicable. 
---------------------------- 
 
A.1 Suspend movement of 

fuel assemblies in 
the spent fuel pool. 

 
AND 
 
A.2 Initiate action to 

restore spent fuel 
pool boron 
concentration to 
within limit. 

 
 

 
 
 
 
Immediately 
 
 
 
 
 
Immediately 
 



DD-EFW Pump Fuel Oil, Lube Oil and Starting Air 
3.7.19 

Crystal River Unit 3 3.7-39 Amendment No.  

 
 
3.7 PLANT SYSTEMS 
 
3.7.19 Diesel Driven EFW (DD-EFW) Pump Fuel Oil, Lube Oil and Starting Air 
 
 
LCO 3.7.19 The stored diesel fuel oil, lube oil, and starting air 

subsystems shall be within limits for the DD-EFW Pump. 
 
 
 
APPLICABILITY: When the associated DD-EFW Pump is required to be 

   OPERABLE. 
 
 
ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 
   
A. DD-EFW Pump fuel oil 

supply tank  
level < 9800 gal and 
> 8600 gal in the 
storage tank. 

 

A.1 Restore fuel oil level 
to within limits.  

48 hours 

   
B. With stored DD-EFW Pump

Diesel lube oil 
inventory < 207 gal and 
> 178 gal. 

 

B.1 Restore stored lube 
oil inventory to 
within limits. 

48 hours 

   
C. DD-EFW Pump with  

stored fuel oil total 
particulates not 
within limits. 

 

C.1 Restore fuel oil total 
particulates to within 
limits. 

7 days 

   
D. DD-EFW Pump with new 

fuel oil properties 
not within limits. 

 

D.1 Restore stored fuel 
oil properties to 
within limits. 

30 days 

   
E. DD-EFW Pump with 

starting air receiver 
pressure < 177 psig 
and > 150 psig. 

 

E.1 Restore starting air 
receiver pressure to 
within limits. 

48 hours 

 (continued) 
 



DD-EFW Pump Fuel Oil, Lube Oil and Starting Air 
3.7.19 
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ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 
   
F.� Required ACTION and 

associated Completion 
Time not met.  

 
    OR  
 
 For DD-EFW Pump fuel 

oil, lube oil or 
starting air 
subsystems not within 
limits for reasons 
other than Conditions 
A, B, C, D or E.  

 

F.1 Declare DD-EFW Pump 
inoperable. 

Immediately 

 
 
 
SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 
  
SR 3.7.19.1 Verify DD-EFW Pump fuel oil storage tank 

contains > 9800 gal of fuel.  
 

31 days 

  
SR 3.7.19.2 Verify DD-EFW Pump stored lube oil inventory 

is > 207 gal. 
 

31 days 

  
SR 3.7.19.3 Verify DD-EFW Pump fuel oil properties of new 

and stored fuel oil are tested in accordance 
with, and maintained within the limits of the 
Diesel Fuel Oil Testing program. 

In accordance 
with the 
Diesel Fuel 
Oil Testing 
Program 

  
  
SR 3.7.19.4 Verify DD-EFW Pump starting air receiver 

pressure is > 177 psig. 
 

31 days 

 



FCS 
3.7.20 
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3.7 PLANT SYSTEMS 
 
3.7.20 Fast Cooldown System (FCS) 
 
 
LCO 3.7.20 FCS shall be OPERABLE. 
 
 
 
APPLICABILITY: THERMAL POWER > 2609 MWt. 
 
 
ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

   
A. FCS inoperable due to 

inoperable backup air 
supply. 

A.1 Restore backup air 
supply to OPERABLE 
status. 

7 days 

   
   
B.�FCS inoperable for 

reasons other than 
Condition A. 

 

B.1 Verify by 
administrative means 
both high pressure 
injection subsystems 
OPERABLE. 

 
AND 
 
B.2 Restore FCS to OPERABLE 

status. 

Immediately 
 
 
 
 
 
 
 
72 hours 

   
   
C. Required Action and 

associated Completion 
Time not met. 

C.1 Reduce THERMAL 
 POWER � 2609 MWt. 
 
 

1 hour 
 
 

   
  
 
 
 
 
 
 
 
 
 



FCS 
3.7.20 
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SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

  
SR 3.7.20.1 Verify backup air supply pressure and volume 

for each atmospheric dump valve (ADV) are 
within limits. 

7 days 

  
  
SR 3.7.20.2 Verify each required FCS pressure controller 

battery terminal voltage is adequate. 
7 days 

  
  
SR 3.7.20.3 Perform FCS pressure controller CHANNEL 

CALIBRATION. 
24 months 

  
  
SR 3.7.20.4 Verify the capacity of each required FCS 

pressure controller battery is adequate to 
supply the required duty cycle when subjected 
to a battery service test. 

24 months 

  
  
SR 3.7.20.5 Verify each ADV actuates on an actual or 

simulated FCS actuation signal. 
24 months 
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4.0 DESIGN FEATURES 
 
 
4.3 Fuel Storage 
 
 4.3.1 Criticality 
 
  4.3.1.1 The spent fuel storage racks are designed and shall be 

maintained with: 
 
 a. Fuel assemblies having a maximum U-235 enrichment of 

5.0 weight percent; 
 
 b. k

eff
 < 1.0 if fully flooded with unborated water, 

which includes an allowance for uncertainties as 
described in Section 9.6 of the FSAR; 

 
 c. K

eff
 < 0.95 if flooded with borated water at a soluble 

boron concentration of 141 ppm in the A pool and 
203 ppm in the B pool, which includes an allowance 
for uncertainties as described in Section 9.6 of the 
FSAR; 

 
 d. A nominal 9.11 inch center to center distance between 

fuel assemblies placed in the B pool; and 
 
 e. A nominal 10.5 inch center to center distance between 

fuel assemblies placed in the A pool.  
 
 
 
  4.3.1.2 The new fuel storage racks are designed and shall be 

maintained with: 
 
 a. Fuel assemblies having a maximum U-235 enrichment of 

5.0 weight percent; 
 
 b. k

eff
 ≤ 0.95 is fully flooded with unborated water, 

which includes an allowance for uncertainties as 
described in Section 9.6 of the FSAR; 

 
 c. k

eff
 ≤ 0.98 if moderated by aqueous foam, which 

includes an allowance for uncertainties as described 
in Section 9.6 of the FSAR; and 

 
 d. A nominal 21.125 inch center to center distance 

between fuel assemblies placed in the storage racks. 
 



Reporting Requirements 
5.7 
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5.6� Reporting Requirements 
 
 
5.7.1.2 Not Used 
 
5.7.2 Special Reports 
 
 Special Reports shall be submitted in accordance with 10 CFR 50.4 

within the time period specified for each report. 
 
 The following Special Reports shall be submitted: 
 
 a. When a Special Report is required by Condition B or F of 

LCO 3.3.17, "Post Accident Monitoring (PAM) 
Instrumentation;" required by Condition C of LCO 3.3.19, 
"Inadequate Core Cooling Monitoring System (ICCMS) 
Instrumentation;" or required by Condition C of LCO 3.3.20, 
"Inadequate Core Cooling Monitoring System (ICCMS) Automatic 
Actuation Logic;" a report shall be submitted within the 
following 14 days.  The report shall outline the preplanned 
alternate method of monitoring, the cause of the 
inoperability, and the plans and schedule for restoring the 
instrumentation channels of the Function to OPERABLE status. 

 
b.� Any abnormal degradation of the containment structure found 

during the inspection performed in accordance with ITS 
5.6.2.8 shall be reported to the NRC within 30 days of the 
current surveillance completion.  The abnormal degradation 
shall be defined as findings such as delamination of the 
dome concrete, widespread corrosion of the liner plate, 
corrosion of prestressing elements (wires, strands, bars) or 
anchorage components extending to more than two tendons and 
group tendons force trends not meeting the requirements of 
10CFR50.55a(b)(2)(ix)(B).  The report shall include the 
description of degradation, operability determination, root 
cause determination and the corrective actions. 

 
c. A report shall be submitted within 180 days after the 

initial entry into MODE 4 following completion of an 
inspection performed in accordance with the Specification 
5.6.2.10, Steam Generator (OTSG) Program.  The report shall 
include: 

 
1. The scope of inspections performed on each OTSG, 
 
2. Active degradation mechanisms found, 
 
3. Nondestructive examination techniques utilized for each 

degradation mechanism, 
 
4. Location, orientation (if linear), and measured sizes 

(if available) of service induced indications, 
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Reactor Core SLs 
B 2.1.1 

(continued) 
 
Crystal River Unit 3 B 2.0-3 Revision No. 34 
 

 
 
BASES 
 
 
APPLICABLE The RPS setpoints (Ref. 2), in combination with the DNB  
SAFETY ANALYSES operating limits LCO (LCO 3.4.1), are designed to prevent 

any anticipated combination of transient conditions for 
Reactor Coolant System (RCS) temperature, pressure, and 
THERMAL POWER level that would result in a departure from 
nucleate boiling ratio (DNBR) of less than the DNBR limit 
and preclude the existence of flow instabilities. 

 
 Automatic enforcement of these reactor core SLs is provided 

by the following: 
 
 a. RCS High Pressure trip; 
 
 b. RCS Low Pressure trip; 
 
 c. Nuclear Overpower trip; 
 
 d. RCS Variable Low Pressure trip; 
 
 e. Reactor Coolant Pump to Power trip; and 
 
 f. Nuclear Overpower RCS Flow and AXIAL POWER IMBALANCE 

trip. 
 
 The SL represents a design requirement for establishing the 

RPS trip setpoints identified previously. 
 
 Safety Limits that preclude fuel cladding failure are 

required to be included in the Technical Specifications 
pursuant to 10 CFR 50.36 (Ref. 5). 

 
 
 
SAFETY LIMITS SL 2.1.1.1, SL 2.1.1.2, and SL 2.1.1.3 ensure that the 

minimum DNBR is not less than the safety analyses limit and 
that fuel centerline temperature stays below the melting 
point, or the average enthalpy in the hot leg is less than 
or equal to the enthalpy of saturated liquid, or the exit 
quality is within the limits defined by the DNBR 
correlation. In addition, SL 2.1.1.3 addresses the 
pressure/temperature operating region that keeps the reactor 
from reaching an SL when operating up to design power. 

 
 

Monitor 
(RCPPM)

Measured



Reactor Core SLs 
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(continued) 
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BASES  (continued) 
 
 
SAFETY LIMITS Examination of the limit curve in Figure 2.1.1-1 reveals 

that the temperatures corresponding to the pressures vary 
between 20 and 30°F below the saturation temperature of the 
coolant at that pressure, thus ensuring an even greater 
margin to DNB. 

 
 The fuel centerline melt and DNBR SLs are not directly 

monitorable by installed plant instrumentation. Instead,  
the SLs are preserved by monitoring the process variable 
AXIAL POWER IMBALANCE to ensure that the core operates 
within the fuel design criteria. With AXIAL POWER IMBALANCE 
within the protective limits, fuel centerline temperature 
and DNBR are also within limits. AXIAL POWER IMBALANCE 
protective limits are provided in the COLR. 

 
 The AXIAL POWER IMBALANCE protective limits are preserved by 

their corresponding RPS setpoints in LCO 3.3.1, "Reactor 
Protection System (RPS) Instrumentation," as specified in 
the COLR. The trip setpoints are derived by adjusting the 
measurement system independent AXIAL POWER IMBALANCE 
protective limit given in the COLR to allow for measurement 
system observability (the fact there are a finite number of 
detectors) and instrumentation errors. The AXIAL POWER 
IMBALANCE protective limits are separate and distinct from 
the AXIAL POWER IMBALANCE operating limits defined by  
LCO 3.2.3, "AXIAL POWER IMBALANCE Operating Limits." The 
AXIAL POWER IMBALANCE operating limits in LCO 3.2.3, also 
specified in the COLR, preserve initial conditions of the 
safety analyses but are not reactor core SLs. 

 
 RCS pressure, temperature and flow DNB operating limits are 

defined by LCO 3.4.1. 
 
 
 
APPLICABILITY SL 2.1.1.1, SL 2.1.1.2, and SL 2.1.1.3 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 automatic protection actions  
serve to prevent RCS heatup to reactor core SL conditions by 
initiating a reactor trip which forces the plant into  
MODE 3. Setpoints for the reactor trip functions are 
specified in LCO 3.3.1. 

25
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B 3.1.1 

(continued) 
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BASES  (continued) 
 
 
APPLICABLE The minimum required SDM is assumed as an initial condition 
SAFETY ANALYSES in safety analysis.  The safety analysis (Ref. 2) 

establishes an SDM that ensures specified acceptable fuel 
design limits are not exceeded for normal operation and 
AOOs, with assumption of the highest worth rod stuck out 
following a reactor trip. 

 
 The acceptance criteria for SDM requirements are established 

to ensure specified acceptable fuel design limits are 
maintained.  The SDM requirements must ensure 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 with acceptable 
limits (departure from nucleate boiling ratio (DNBR), 
fuel centerline temperature limits for AOOs, and 
� 280 cal/gm fuel enthalpy 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 SDM requirements is based 

on an MSLB, as described in the accident analysis (Ref. 2). 
 
 In addition to the limiting MSLB transient, the SDM 

requirement was an initial condition assumption in the 
analysis of the following: 

 
 a. Inadvertent boron dilution; 
 
 b. An uncontrolled rod withdrawal from a subcritical or 

low power condition; 
 
 c. Rod ejection; and 
 
 d. Return to criticality if an MSLB occurs during high 

steam generator level operations in MODE 3, 4, or 5. 
 
 To compensate for the potential heat removal associated with 

an MSLB accident when high steam generator levels exist 
 

limits

within



SDM 
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BASES 
 
 
APPLICABLE during secondary system chemistry control and steam 
SAFETY ANALYSIS generator cleaning, the initial SDM in the core must be 
 (continued) adjusted.  The basis for the SDM shutdown requirement when 

high steam generator levels exist is the heat removal 
potential in the secondary system fluid and the negative 
reactivity added via MTC.  At any given initial primary 
system temperature and its associated secondary system 
pressure, the secondary system liquid levels can be equated 
to a final primary system temperature assuming the entire 
mass is boiled.  The resulting RCS temperature determines 
the required SDM. 

 
 SDM satisfies Criterion 2 of the NRC Policy Statement. 
 
 
 
LCO SDM requirements assume the highest worth rod is stuck in 

the fully withdrawn position to account for a postulated 
untrippable rod prior to reactor shutdown. 

 
 A figure in the COLR, or boration of the RCS to SDM 

requirements for 73�F is used to define the SDM when high 
steam generator levels exist during secondary system 
chemistry control and steam generator cleaning in MODES 3, 
4, and 5.  This represents a series of initial conditions 
that ensure the core will remain subcritical following an 
MSLB accident initiated from those conditions.  Boration of 
the RCS to 1% � k/k SDM for 73�F is required by plant 
cooldown procedure prior to bypass of EFIC actuation on low 
steam generator pressure. 

 
 
 
APPLICABILITY In MODES 3, 4, and 5, the SDM requirements ensure sufficient 

negative reactivity to meet the assumptions of the safety 
analysis discussed above.  In MODES 1 and 2, SDM is ensured 
by complying with LCO 3.1.5 and LCO 3.2.1.  In MODE 6, the 
shutdown reactivity requirements are given in LCO 3.9.1, 
"Boron Concentration." 

 
 
 
ACTIONS A.1 
 
 If the SDM 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 to restore SDM will be continued until the SDM 
requirements are met.  If the SDM is less than the limit 
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BASES 
 
 
ACTIONS A.1  (continued) 
  
 for the steam generator level and RCS temperature specified 

in the COLR or 1% � k/k, RCS boration must be continued 
until the applicable limit is 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 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 storage tank. 
The operator should borate with the best source available 
given the existing plant conditions. 

 
 In determining the boration flow rate, the time in 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.  For example, pumping a boric 
acid solution with 11,600 ppm boron at 10 gpm will result in 
the addition of 1% � k/k negative reactivity in 
approximately 120 minutes at typical BOC conditions.  
Slightly shorter times can be achieved when the same 
negative reactivity addition is made later in the fuel cycle 
when the initial RCS boron concentration is lower.  Other 
flowrates and boric acid supply concentrations can be used 
to provide equivalent results.  

 
 
 
SURVEILLANCE  SR  3.1.1.1 
REQUIREMENTS  
 The SDM is verified by performing a reactivity balance 

calculation, considering the following reactivity effects: 
 
 a. RCS boron concentration; 
 
 b. Regulating rod position; 
 
 c. RCS average temperature; 
 
 d. Fuel burnup based on gross thermal energy generation; 
 
 e. Xenon concentration; and 
 
 f. Samarium concentration. 

2300

180
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APPLICABLE MTC values are bounded in reload safety evaluations, 
SAFETY ANALYSES assuming steady state conditions at BOC and EOC.  A near EOC 
 (continued) measurement is conducted at conditions when the RCS boron 

concentration reaches approximately 300 ppm.  The measured 
value is extrapolated to project the EOC value, or the 
Surveillance repeated, in order to confirm reload design 
predictions. 

 
 MTC satisfies Criterion 2 of the NRC Policy Statement. 
 
 
 
LCO LCO 3.1.3 requires the MTC to be within specified limits in 

the COLR to ensure the core operates within the assumptions 
of the accident analysis.  During the reload core safety 
evaluation, the MTC is analyzed to determine that its values 
remain within the bounds of the original accident analysis 
during operation.  The LCO establishes a maximum positive 
value that can not be exceeded.  The limit of +0.9E-4 
�k/k/�F on positive MTC, when THERMAL POWER is < 95% RTP, 
ensures that core overheating accidents will not violate the 
accident analysis assumptions.  The requirement for a 
negative MTC, when THERMAL POWER is � 95% RTP, ensures that 
steady state core operation will be stable at higher power 
levels.  The negative MTC limit for EOC specified in the 
COLR ensures that core overcooling 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 during operation.  Therefore, the LCO 
can only be ensured through measurement.  The BOC and EOC 
surveillance checks on MTC provide confirmation that the MTC 
is behaving as anticipated, and the acceptance criteria of 
the reload safety analysis are met. 

 
 
 
APPLICABILITY In MODE 1, the limits on 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 that startup and subcritical accidents, such as the 
uncontrolled CONTROL ROD assembly or group 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 

+0.75
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APPLICABILITY in the boron concentration of the RCS.  See LCO 3.1.1, 
 (continued) "SHUTDOWN MARGIN (SDM)," for SDM in MODES 3, 4, and 5, and 

LCO 3.9.1, "Boron Concentration," which ensures SDM 
 during refueling. 
 
 
 
ACTIONS A.1 
 
 Alignment of the inoperable or misaligned CONTROL ROD may be 

accomplished by either moving the single CONTROL ROD to the 
group, or by moving the remainder of the group to the 
position of the single inoperable or misaligned CONTROL ROD. 
Either action can be used to restore the CONTROL RODS to a 
radially symmetric pattern.  However, this must be done 
without violating the CONTROL ROD group sequence, overlap, 
and insertion limits of LCO 3.2.1, "Regulating Rod Insertion 
Limits," given in the COLR.  This may necessitate THERMAL 
POWER must also be reduced, to maintain compliance with the 
insertion limits of LCO 3.2.1.  The Completion Time of 
1 hour is acceptable because local xenon redistribution 
during this short interval will not cause a significant 
increase in LHR.  Moving the remainder of the group to meet 
Required Action A.1 is not allowed if a safety rod is 
misaligned, since the limits of LCO 3.1.5, "Safety Rod 
Insertion Limits," would be violated. 

 
 
 A.2.1.1 and A.2.1.2 
 
 If realignment of the CONTROL ROD to the group average or 

alignment of the group to the misaligned CONTROL ROD cannot 
be completed within 1 hour, SDM must be evaluated.  Ensuring 
the SDM meets the minimum requirement within 1 hour is 
adequate to determine that further degradation of the SDM is 
not occurring. 

 
 If SDM is < 1% � k/k, RCS boration must occur as described 

in the Bases for Specification 3.1.1.  Increasing the RCS 
boron concentration will restore SDM to within limit and is 
necessary since the CONTROL ROD may remain misaligned and 
not be providing its normal negative reactivity on tripping. 
The Completion Time of 1 hour to initiate boration is 
reasonable, based on the time required for potential xenon 
redistribution, the low probability of an accident 
occurring, and the steps required to complete the action.  
This allows the operator sufficient time for aligning the 
chosen boration source injection.  Boration will continue 
until the required SDM is restored.

not within the 
limits specified 
in the COLR,
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ACTIONS A.2.2, A.2.3, A.2.4, and A.2.5 
 (continued) 
 Reduction of THERMAL POWER to � 60% of the ALLOWABLE THERMAL 

POWER ensures that local LHR, due to a misaligned rod, will 
not cause the core design criteria to be exceeded.  The 
Completion Time of 2 hours allows the operator sufficient 
time for reducing THERMAL POWER. 

 
 Reduction of the nuclear overpower trip setpoint to � 70% of 

the ALLOWABLE THERMAL POWER, after THERMAL POWER has been 
reduced to 60% of the ALLOWABLE THERMAL POWER, maintains 
both core protection and an operating margin at reduced 
power similar to that at RTP.  The Completion Time of 
10 hours allows a minimum of 8 additional hours after 
completion of the THERMAL POWER reduction in Required 
Action A.2.2 to adjust the trip setpoint. 

 
 The existing CONTROL ROD configuration must be evaluated to 

verify the potential ejected rod worth is within the 
assumption of the rod ejection analysis.  The rod worths 
assumed for this accident are 0.65% �k/k at RTP or 1.00% 
�k/k at zero power (Ref. 5).  This evaluation may require a 
computer calculation of the maximum ejected rod worth based 
on nonstandard configurations of the CONTROL ROD groups.  
The evaluation must determine the ejected rod worth for the 
remainder of the fuel cycle to ensure a valid evaluation.  
Should fuel cycle conditions at some later time become more 
bounding than those at the time of the rod misalignment this 
verification should be reviewed to ensure its continued 
validity.  The Completion Time of 72 hours is acceptable 
because LHRs are limited by the THERMAL POWER reduction and 
sufficient time is provided to perform the required 
evaluation. 

 
 Performance of SR 3.2.5.1 provides a determination of the 

power peaking factors using the Incore Detector System.  

Verification of FQ(Z) and 
N

H
F
�
 from an incore power 

distribution map ensures that excessive local LHRs will not 
occur due to CONTROL ROD misalignment.  This is necessary 
because the assumption that all CONTROL RODS are aligned 
(used to determine the regulating rod insertion, AXIAL POWER 
IMBALANCE, and QPT limits and bound power peaking limits) is 
not valid when the CONTROL RODS are not aligned. The 
Completion Time of 72 hours is acceptable because LHRs are 
limited by the THERMAL POWER reduction.  The Frequency also 
allows adequate time to obtain an incore power distribution 
map.

described in Reference 5.
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ACTIONS B.1 
 (continued) 
 With the Required Action and associated Completion Time for 

Condition A not met, the plant must be placed in a MODE in 
which the LCO does not apply.  To achieve this status, the 
plant must be placed in at least MODE 3 within 6 hours.  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. 

 
 
 C.1.1, C.1.2, and C.2 
 
 More than one trippable CONTROL ROD inoperable or not 

aligned within 6.5% of their group average position, or 
both, may potentially violate the minimum SDM requirement. 
Therefore, SDM must be evaluated.  Ensuring the SDM meets 
the minimum requirement within 1 hour allows the operator 
adequate time to determine the SDM. 

 
 If SDM is < 1% � k/k, RCS boration must occur as described 

in Bases Section 3.1.1.  Increasing the RCS boron 
concentration provides negative reactivity.  The Completion 
Time of 1 hour for initiating boration is reasonable, based 
on the time required for potential xenon redistribution, the 
low probability of an accident occurring, and the steps 
required to complete the action.  This allows the operator 
sufficient time for aligning the chosen boration source and 
beginning injection.  Boration will continue until the 
required SDM is restored. 

 
 Continued operation of the reactor in this condition may 

cause the misalignment to increase, as the regulating rods 
insert or withdraw to control reactivity.  If the CONTROL 
ROD misalignment increases, local power peaking may also 
increase, and local LHRs will also increase if the reactor 
continues operation at THERMAL POWER.  The SDM is decreased 
when one or more CONTROL RODS become inoperable at a given 
THERMAL POWER level, or if one or more CONTROL RODS become 
misaligned by insertion from the group average position. 

 
 Therefore, it is prudent to place the reactor in MODE 3. 

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. 

not within the 
limits specified 
in the COLR,
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APPLICABLE This is acceptable as long as the fuel design criteria are 
SAFETY ANALYSES not violated.  When one or more of the limits specified in: 
 (continued) 
 LCO 3.1.4, "CONTROL ROD Group Alignment Limits"; 
 LCO 3.1.5, "Safety Rod Insertion Limits"; 
 LCO 3.1.6, "AXIAL POWER SHAPING ROD (APSR) Alignment 
 Limits"; 
 LCO 3.2.1, "Regulating Rod Insertion Limits," for the 
   restricted operation region only; 
 LCO 3.2.3, "AXIAL POWER IMBALANCE Operating Limits"; or 
 LCO 3.2.4, "QUADRANT POWER TILT (QPT)" 
 
 are suspended for PHYSICS TESTS, the fuel design criteria 

are preserved by maintaining the nuclear hot channel factors 
within their limits, maintaining ejected rod worth within 
limits by restricting regulating rod insertion to within the 
acceptable operating region or the restricted operating 
region, by limiting maximum THERMAL POWER, resetting the 
nuclear overpower trip setpoint and by maintaining SDM 

� 1.0% �k/k.  Therefore, surveillance of FQ(Z), N

H
F
�
, and SDM 

is required to verify that their limits are not exceeded.  
The limits for the nuclear hot channel factors are specified 
in the COLR.  Refer to the Bases for LCO 3.2.5 for a 

complete discussion of FQ(Z) and 
N

H
F
�
.  During PHYSICS TESTS, 

one or more of the LCOs that normally preserve the FQ(Z) and 
N

H
F
�
 limits may be suspended.  However, the results of the 

safety analysis are not adversely impacted if verification 

that FQ(Z) and 
N

H
F
�
 are within their limits is obtained, 

while one or more of the LCOs is suspended.  Therefore, SRs 

are placed on FQ(Z) and 
N

H
F
�
 during MODE 1 PHYSICS TESTS to 

verify that these factors remain within their limits.  
Periodic verification of these factors allows PHYSICS TESTS 
to be conducted while continuing to maintain the design 
criteria. 

 
 PHYSICS TESTS include measurement of core nuclear parameters 

and exercise of control components that affect process 
variables.  Among the process variables involved are AXIAL 
POWER IMBALANCE and QPT, which represent initial condition 
input (power peaking) for the accident analysis.  Also 
involved are the movable control components, i.e., the 
regulating rods and the APSRs, which affect power peaking 
and shutdown of the reactor.  The limits for these variables 
are specified for each fuel cycle in the COLR.

within the limits 
specified in the 
COLR.
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APPLICABLE PHYSICS TESTS satisfy Criteria 2 and 3 of the NRC Policy 
SAFETY ANALYSES Statement. 
 (continued) 
 
 
 
LCO This LCO permits individual CONTROL RODS to be positioned 

outside of their specified group alignment and withdrawal 
limits and to be assigned to other than specified CONTROL 
ROD groups, and permits AXIAL POWER IMBALANCE and QPT limits 
to be exceeded during the performance of PHYSICS TESTS.  In 
addition, this LCO permits verification of the fundamental 
core characteristics and nuclear instrumentation operation. 

 
 The requirements of LCO 3.1.4, LCO 3.1.5, LCO 3.1.6, 

LCO 3.2.1 (for the restricted operation region only), 
LCO 3.2.3, and LCO 3.2.4 may be suspended during the 
performance of MODE 1 PHYSICS TESTS provided: 

 
 a. THERMAL POWER is maintained � 85% RTP; 
 
 b. Nuclear overpower trip setpoint on the nuclear power 

range channels is � 10% RTP higher 
  than the THERMAL POWER at which the test is performed, 

with a maximum setting of 90% RTP; 
 

 c. FQ(Z) and 
N

H
F
�
 are maintained within the limits 

specified in the COLR; and 
 
 d. SDM is maintained � 1.0% �k/k. 
 
 Operation with THERMAL POWER � 85% RTP during PHYSICS TESTS 

provides an acceptable thermal margin when one or more of 
the applicable LCOs is out of specification.  Eighty-five 
percent RTP is consistent with the maximum power level for 
conducting the intermediate core power distribution test 
specified in Reference 1.  The nuclear overpower trip 
setpoint is reduced so that a similar margin exists between 
the steady state condition and trip setpoint as exists 
during normal operation at RTP. 

 

within the limits 
specified in the 
COLR
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APPLICABLE  LCO 3.4.2, "RCS Minimum Temperature for Criticality." 
SAFETY ANALYSES  
 (continued) Even if an accident occurs during PHYSICS TESTS with one or 
 more LCOs suspended, fuel damage criteria are preserved 

because the limits on THERMAL POWER and shutdown capability 
are maintained during the PHYSICS TESTS. 

 
 Shutdown capability is preserved by limiting maximum 

obtainable THERMAL POWER and maintaining adequate SDM, while 
invoking MODE 2 PHYSICS TESTS exceptions.   

 
 PHYSICS TESTS include measurement of core nuclear parameters 

or exercise of control components that affect process 
variables. 

 
 PHYSICS TESTS satisfy Criteria 2 and 3 of the NRC Policy 

Statement. 
 
 
 
LCO This LCO permits individual CONTROL RODS to be positioned 

outside of their specified group alignment and withdrawal 
limits and to be assigned to other than specified CONTROL 
ROD groups during the performance of PHYSICS TESTS.  In 
addition, this LCO permits verification of the fundamental 
core characteristics. 

 
 This LCO also allows suspension of LCO 3.1.3, LCO 3.1.4, 

LCO 3.1.5, LCO 3.1.6, LCO 3.2.1, and LCO 3.4.2, provided: 
 
 a. THERMAL POWER is � 5% RTP; 
 
 b. Nuclear overpower trip setpoints on the nuclear power 

range channels are set to � 25% RTP; and 
 
 c. SDM is maintained � 1.0% �k/k. 
 
 
 
APPLICABILITY This LCO is applicable in MODE 2 when the reactor is either 

sub-critical or THERMAL POWER is � 5% RTP.  This LCO is 
applicable for initial criticality or low power testing, as 
defined by Regulatory Guide 1.68 (Ref. 4).  In MODE 1,  

 

within the limits 
specified in the 
COLR



Regulating Rod Insertion Limits 
B 3.2.1 

(continued)

Crystal River Unit 3 B 3.2-2 Revision No. 45

BASES

BACKGROUND LCO 3.2.1, "Regulating Rod Insertion Limits," LCO 3.2.2, 
 (continued) "AXIAL POWER SHAPING ROD (APSR) Insertion Limits," 

LCO 3.2.3, "AXIAL POWER IMBALANCE Operating Limits," and 
LCO 3.2.4, "QUADRANT POWER TILT (QPT)," provide limits on 
control component operation and on monitored process 
variables to ensure that the core operates within the F

Q
(Z)

and N

H
F
�
 limits in the COLR.  Operation within the F

Q
(Z)

limits given in the COLR prevents power peaks that would 
exceed the loss of coolant accident (LOCA) limits derived 
from the analysis of the Emergency Core Cooling Systems 

(ECCS).  Operation within the N

H
F
�
limits given in the COLR 

prevents departure from nucleate boiling (DNB) during a loss
of forced reactor coolant flow accident.  In addition to the

F
Q
(Z) and N

H
F
�
limits, certain reactivity limits are met 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 maintain 
the minimum required SDM in MODES 1 and 2. 

 This LCO is required to minimize fuel cladding failures that
breach the primary fission product barrier and release 
fission products into the reactor coolant in the event of a 
LOCA, loss of flow accident, ejected rod accident, or other 
postulated accidents requiring termination by a Reactor 
Protection System trip function. 

APPLICABLE The fuel cladding must not sustain damage as a result of 
SAFETY ANALYSES normal operation (Condition I) or anticipated operational 

occurrences (Condition II).  The LCOs governing regulating 
rod insertion, APSR position, AXIAL POWER IMBALANCE, and QPT
preclude core power distributions that violate the following
fuel design criteria: 

 a. During a large break LOCA, the peak cladding 
temperature must not exceed 2200�F (Ref. 2); 

 b. During a loss of forced reactor coolant 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 (Refs. 7 and 8); and 

 c. During an ejected rod accident, the fuel enthalpy must 
not exceed 280 cal/gm (Ref. 3).

coolability limits for the 
fuel cladding must not be 
exceeded.
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BASES

APPLICABLE The fuel cladding must not sustain damage as a result of 
SAFETY ANALYSES normal operation (Condition I) or anticipated operational 

occurrences (Condition II).  Acceptance criteria for the 
safety and regulating rod insertion, APSR position, AXIAL 
POWER IMBALANCE, and QPT LCOs preclude core power 
distributions that violate the following fuel design 
criteria:

 a. During a large break LOCA, the peak cladding 
temperature must not exceed 2200°F (Ref. 2); 

 b. During a loss of forced reactor coolant 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 (Refs. 4 and 5); and 

 c. During an ejected rod accident, the fuel enthalpy must 
not exceed 280 cal/gm (Ref. 3). 

 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 simultaneously with violation of one or more 
of these LCOs.  This potential for fuel cladding damage 
exists because changes in the power distribution can cause 
increased power peaking and corresponding increased local 
linear heat rates. 

 Operation at the APSR insertion limits may approach the 
maximum allowable linear heat generation rate or peaking 
factor with the allowed QPT present. 

 The APSR insertion limits satisfy Criterion 2 of the NRC 
Policy Statement. 

LCO The limits on APSR physical insertion as defined in the COLR
must be maintained because they serve the function of 
controlling the power distribution within an acceptable 
range.

 Measurement system-independent limits for APSR insertion are 
provided in the COLR.  Measurement system-dependent maximum 
allowable setpoints are derived by adjustment of the 
measurement system-independent limits to allow for THERMAL 
POWER level uncertainty and rod position errors.

coolability limits for the 
fuel cladding must not be 
exceeded.
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BASES 

APPLICABLE 4. RCS Low Pressure  (continued) 
SAFETY ANALYSES, 
LCO, and  conditions necessary for DNB. The RCS Low Pressure 
APPLICABILITY  setpoint Allowable Value is selected to ensure that a 
 reactor trip occurs before RCS pressure is reduced 

below the lowest point at which the RCS Variable Low
Pressure trip is analyzed. The RCS Low Pressure trip 
provides protection for Primary system 
depressurization events and is credited in the 
accident analysis calculations for small break loss of 
coolant accidents (SBLOCAs). Consequently, harsh RB 
conditions created as a result of SBLOCAs can 
potentially affect performance of the RCS pressure 
sensors and transmitters. Therefore, degraded 
environmental conditions are considered in the 
Allowable Value determination. 

 
 5. RCS Variable Low Pressure  
 

The RCS Variable Low Pressure trip, in conjunction 
with the RCS High Outlet Temperature and RCS Low  
Pressure trips, provide protection for the DNBR SL. 
The Allowable Value is selected such that a trip is 
initiated whenever RCS pressure and temperature  
approach the conditions necessary for DNB. The RCS 
Variable Low Pressure trip provides a varying low 
pressure trip based on the RCS High Outlet Temperature 
within the range specified by the RCS High Outlet 
Temperature and RCS Low Pressure trips. 

 
 The RCS Variable Low Pressure trip is not credited in 

the safety analysis; therefore, determination of the 
setpoint Allowable Value does not account for errors 
induced by a harsh RB environment. 

 
6. Reactor Building High Pressure  

 
 The Reactor Building High Pressure trip provides an 

early indication of a high energy line break (HELB) 
inside the RB. By detecting changes in the RB 
pressure, the RPS can provide a reactor trip before 
the other RCS parameters have varied significantly; 

 thus, minimizing accident consequences. This trip
Function also provides a backup to RPS trip strings 
exposed to an RB HELB environment.  

 

h f l i ;for  the Control Rod 
Ejection Accident;
however t

 
since the trip will actuate 
prior to 
environmental conditions 
are reached
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ACTIONS H.1 
 (continued) 
 If the Required Action and associated Completion Time of 

Condition A or B are not met and Table 3.3.1-1 directs entry 
into Condition H, the plant must be placed in a MODE in 
which the specified RPS trip Function is not required to be 
OPERABLE. To achieve this status, THERMAL POWER must be 
reduced < 45% RTP. The allowed Completion Time of 6 hours  
is reasonable, based on operating experience, to reach  
45% RTP from full power conditions in an orderly manner 
without challenging plant systems. 

 
 I.1 
 
 If the Required Action and associated Completion Time of 

Condition A or B are not met and Table 3.3.1-1 directs entry 
into Condition I, the plant must be placed in a MODE in 
which the specified RPS trip Function is not required to be 
OPERABLE. To achieve this status, THERMAL POWER must be 
reduced < 20% RTP. The allowed Completion Time of 6 hours  
is reasonable, based on operating experience, to reach 
20% RTP from full power conditions in an orderly manner 
without challenging plant systems. 

 
 J.1 and J.2 
 
 If the required high accuracy secondary heat balance 

instrumentation is not available, neither the Nuclear 
Overpower – High Setpoint Allowable Value of 104.9% RTP in 
Table 3.3.1-1, nor a nominal power level of 2609 MWt will 
support extended operation.  The Nuclear Overpower – High 
Setpoint and the appropriate reactor power ensure actuation 
of the RPS prior to the power level assumed in the accident 
analysis.  Therefore, Condition J must be entered.  
Condition J reduces reactor thermal power to 2568 MWt within 
12 hours and requires the selection of an In-Plant Setpoint 
associated with an Allowable Value of 103.3% RTP.   

 
 The Allowable Values for the Nuclear Overpower - High 

Setpoint are given in Table 3.3.1-1 for 2609 MWt and 2568 
MWt. 

 
The 12 hour and 48 hour timeframes are adequate because the 
overpower trip is not directly dependent on the high 
accuracy secondary heat balance instrumentation.  The 
secondary heat balance is used to assure the nuclear 
instrumentation is adjusted as needed to the appropriate 
thermal power level every 24 hours per SR 3.3.1.2.  Failure  

 

3014

3014 2965

2965
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BASES  
 
APPLICABLE 11. Shutdown Bypass RCS High Pressure  (continued) 
SAFETY ANALYSES, 
LCO, and 7. Reactor Coolant Pump Over/Under Power; and 
APPLICABILITY 
 8. Nuclear Overpower RCS Flow and Measured AXIAL 

POWER IMBALANCE. 
 
 Functions 1, 4, 5, 7, and 8 may be bypassed in MODE 2 or  

below (higher numerical MODE) when RCS pressure is below 
1820 psig, provided the Shutdown Bypass RCS High Pressure  
and the Nuclear Overpower-Low setpoint trip are placed in 
operation. Under these conditions, the Shutdown Bypass RCS 
High Pressure trip and the Nuclear Overpower-Low setpoint 
trip prevent conditions from reaching a point where 
actuation of these Functions is necessary. 

 
 Two other Functions are required to be OPERABLE during 

portions of MODE 1. These are the Main Turbine Trip  
(Control Oil Pressure) and the Loss of Main Feedwater Pumps 
(Control Oil Pressure) trip. These Functions are required  
to be OPERABLE above 45% RTP and 20% RTP, respectively. 
Analyses presented in BAW-1893 (Ref. 5) showed that for 
operation below these power levels, these trips are not 
necessary to minimize challenges to the PORVs as required by 
NUREG-0737 (Ref. 4). 

 
 Because the only safety function of the RPS is to interrupt 

power to the CONTROL RODS, the RPS is not required to be 
OPERABLE in MODE 3, 4, or 5 if the reactor trip breakers are 
open, or the CRDCS is incapable of rod withdrawal. 

 
 Similarly, the RPS is not required to be OPERABLE in MODE 6 

when the CONTROL RODS are decoupled from the CRDs. However, 
in MODE 2, 3, 4, or 5, the Shutdown Bypass RCS High Pressure 
and Nuclear Overpower-Low Setpoint trip Functions 
are required to be OPERABLE if the CRD trip breakers are 
closed and the CRDCS is capable of rod withdrawal. Under 
these conditions, the Shutdown Bypass RCS High Pressure and 
Nuclear Overpower-Low setpoint trips are sufficient to 
prevent an approach to conditions that could challenge SLs. 

 
 

Reference 5
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BASES  
 
ACTIONS J.1 and J.2  (continued) 
 

or unavailability of the required high accuracy 
instrumentation has no impact on the reactor trip setpoint 
itself or the nuclear instrumentation indication of reactor 
power.  Lowering power to 2568 MWt enables the alternate 
secondary heat balance instrumentation (2% accuracy) to 
ensure the plant is maintained below 2619 MWt.  If the 
required high accuracy secondary heat balance 
instrumentation remains unavailable, an In-Plant Setpoint 
associated with a 103.3% of RTP Allowable Value must be 
established.  The 48 hour Completion Time period is 
acceptable because of the low probability of significant 
drift of the nuclear instrumentation indication or setpoint 
in that short time period.  The 12 and 48 hour time periods 
provide adequate time to either restore the required 
equipment or take the Required Actions in an orderly manner.  
These completion times are to allow for orderly reactivity 
control and work management. 

 
K.1 and K.2 

 
 If the Required Action and associated Completion Time of 

Condition J are not met, the plant must be placed in a MODE 
in which the specified RPS trip Functions are not required 
to be OPERABLE.  The allowed Completion Time of 6 hours is 
reasonable, based on operating experience, to reach MODE 3 
from full power conditions in an orderly manner and to open 
the CRD trip breakers without challenging plant systems.  

 
 
SURVEILLANCE The SRs are modified by a note indicating the SR required 
REQUIREMENTS for each RPS Function are identified by the SRs column of 

 Table 3.3.1-1. Most Functions are subject to CHANNEL CHECK, 
CHANNEL FUNCTIONAL TEST, and CHANNEL CALIBRATION, with those 
credited in the accident analysis also requiring RPS 
RESPONSE TIME testing. 

 
 Table 3.3.1-1 has footnotes d and e that describe the 

conditions for selecting which Allowable Value for the 
Nuclear Overpower - High Trip setpoint is appropriate.  
Additionally, footnotes f and g are applicable to the 
Nuclear Overpower-High Trip setpoint as the associated pre-
established In-Plant Setpoint is a Limiting Safety System 
Setting (LSSS). 

  
 SR 3.3.1.5 is modified by 2 footnotes as identified in  

Table 3.3.1-1.  The first footnote requires evaluation of 
channel performance for the condition where the as-found 
setting for the channel setpoint is outside its as-found 
tolerance but conservative with respect to the Allowable

2965
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SURVEILLANCE SR 3.3.1.1  (continued) 
REQUIREMENTS 
 Acceptance criteria for the CHANNEL CHECK are determined by 

the plant staff and presented in the Surveillance Procedure. 
The criteria may consider, but is not limited to channel 
instrument uncertainties, including isolation, indication, 
and readability. If a channel is outside the acceptance 
criteria, it may be an indication that the transmitter or 
the signal processing equipment has excessively drifted. If 
the channels are within the acceptance criteria, it is an 
indication that the channels are OPERABLE. 

 
 The 12 hour Frequency is based on operating experience that 

demonstrates channel failure is an infrequent occurrence. 
 
 SR 3.3.1.2 
 
 This surveillance is modified by a Note that states that the 

surveillance is required to be performed with the required 
high accuracy secondary heat balance instrumentation unless 
Condition J has been entered, in which case the nozzle based 
heat balance can be used.  Condition J has requirements for 
lowering power to 2568 MWt and resetting the Nuclear 
Overpower - High Setpoint when the required high accuracy 
instrumentation is unavailable as input into the secondary 
heat balance calculation. 

 
 SR 3.3.1.2 is a secondary heat balance comparison to the power 

range nuclear instrumentation channels. The heat balance is 
performed once every 24 hours when reactor power is > 15% 
RTP and consists of a comparison of the results of the 
calorimetric with each power range channel output. The 
outputs of the power range channels are normalized to the 
calorimetric. If the calorimetric exceeds the NI channel 
output by > 2% RTP, the NI must be adjusted. In this 
Condition, the trip Functions which receive an input from 
the NI are not considered inoperable provided the channel is 
adjusted to within the limit. A Note clarifies that this 
Surveillance is required only when reactor power is ≥ 15% 
RTP and that 24 hours is allowed for performing the first 
Surveillance after reaching 15% RTP.  This SR 3.0.4 type 
allowance is provided since at lower power levels, 
calorimetric comparison data tends to be more variable and 
the RPS trip is ensured prior to 2609 MWt. 

 
 The power range channel's output must be adjusted consistent 

with the calorimetric results if the calorimetric exceeds 
the power range channel's output by > 2% RTP.  The value of 
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BASES 
 
 
SURVEILLANCE SR 3.3.1.2  (continued) 
REQUIREMENTS 

2% is consistent with the value assumed in the safety 
analyses of FSAR, Chapter 14 (Ref. 2) accidents.  These 
checks and, if necessary, the adjustment of the power range 
channels ensure that channel accuracy is maintained within 
the error margins assumed in the analysis.  The 24 hour 
Frequency is adequate, based on plant operating experience, 
which demonstrates the change in the difference between the 
power range indication and the calorimetric results rarely 
exceeds a small fraction of 2% in any 24 hour period. 
Furthermore, the control room operators monitor redundant 
indications and alarms to detect deviations in channel 
outputs. 

  
 Operation at 2609 MWt (100% RTP) requires that this 

surveillance be performed with the required high accuracy 
secondary heat balance instrumentation (0.4% accuracy).  If 
the required high accuracy secondary heat balance 
instrumentation is unavailable, this surveillance must be 
performed using alternative heat balance instrumentation 
(2.0% accuracy) at 2568 MWt. 

 
 SR 3.3.1.3 
 
 A comparison of power range nuclear instrumentation channels 

(excores) against incore detectors shall be performed at a 
31 day Frequency when reactor power is ≥ 30% RTP.  A Note 
clarifies that 24 hours is allowed for performing the first 
Surveillance after reaching 30% RTP.  If the absolute 
difference between the power range and incore measurements 
is ≥ 2.5% RTP, the trip Functions which receive an input  
from the NI are not considered inoperable, but a CHANNEL 
CALIBRATION that adjusts the measured imbalance to agree 
with the incore measurements is necessary.  If the power 
range channel cannot be properly recalibrated, the channel 
is declared inoperable.  The calculation of the Allowable 
Value envelope assumes a difference in out of core to incore 
measurements of 2.5%.  Additional inaccuracies beyond those 
that are measured are also included in the setpoint envelope 
calculation.  The 31 day Frequency is adequate, considering 
that long term drift of the excore linear amplifiers is 
small and depletion of the detectors is slow.  Also, the 
excore readings are a strong function of the power produced in 
the peripheral fuel bundles, and do not represent an 
integrated reading across the core.  The slow changes in 
neutron flux during the fuel cycle can also be detected at 
this interval. 

 

3014
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SURVEILLANCE SR 3.3.1.6  (continued) 
REQUIREMENTS 
 A Note to the Surveillance indicates that neutron detectors and 

RCPPM current and voltage sensors are excluded from CHANNEL 
CALIBRATION.  In the case of the neutron detectors, this Note is 
necessary because of the difficulty in generating an appropriate 
detector input signal.  Excluding the detectors is acceptable 
because the principles of detector operation ensure a virtually 
instantaneous response.  RCPPM current and voltage sensors are 
excluded due to the fact no adjustments can be made to these 
sensors. 

 
 SR 3.3.1.7 
 
 This SR verifies individual channel actuation response times are 

less than or equal to the maximum values assumed in the accident 
analysis.  Individual component response times are not modeled in 
the analyses.  The analyses model the overall, or total, elapsed 
time from the point at which the parameter exceeds the analytical 
limit at the sensor to the point of rod insertion.  Response time 
testing acceptance criteria are included in Reference 1. 

 
 A Note to the Surveillance indicates that neutron detectors and 

RCPPM current and voltage sensors and the watt transducer are 
excluded from RPS RESPONSE TIME testing.  This Note is necessary 
because of the difficulty in generating an appropriate detector 
input signal.  Excluding the detectors is acceptable because the 
principles of detector operation ensure a virtually instantaneous 
response. 

 
 Response time tests are conducted on an 24 month STAGGERED TEST 

BASIS.  This results in testing all four RPS channels every 96 
months.  The 96 month Frequency is based on operating experience, 
which shows that random failures of instrumentation components 
causing serious response time degradation, but not channel 
failure, are infrequent occurrences. 

 
 
REFERENCES 1. FSAR, Chapter 7. 
 
 2. FSAR, Chapter 14. 
 
 3. 10 CFR 50.49. 
 
 4. NUREG-0737, November 1979. 
 
 5. BAW-1893. 
 
 6. NRC SER for BAW-10167, Supplement 2, July 8, 1992. 
 
 7. NRC SER for BAW-10167A and Supplement 1, December 5, 1988. 
 

8. Amendment No. 56 to the CR-3 Technical Specifications, 
dated July 16, 1982. 
 

9. Amendment No. 152 to the CR-3 Technical Specifications, 
dated February 13, 1996. 

 

CR-3 EPU Technical 
Report, Section 2.4.1.
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BASES 
 
 
APPLICABLE Accident analyses rely on automatic ESAS actuation for 
SAFETY ANALYSES protection of the core temperature and containment pressure 

limits and for limiting off site dose levels following an 
accident.  These include LOCA, SLB, and feedwater line break 
events that result in RCS inventory reduction or severe loss 
of RCS cooling. 

 
 The following ESAS Functions are assumed to operate to 

mitigate design basis accidents. 
 
 High Pressure Injection 
 
 The ESAS actuation of HPI has been assumed for core cooling  

in the small break LOCA analysis and is credited in the SLB 
analysis for the purposes of adding boron and negative 
reactivity.  HPI is also credited in the Steam Generator  
Tube Rupture (SGTR) accident analysis. 

 
 Manual actuation of HPI may be relied upon whenever ESAS 

signal are bypassed during heatup or cooldown, or when in 
Mode 4. 

 
 Low Pressure Injection 
 
 The ESAS actuation of LPI has been assumed for large break 

LOCAs. 
 
 Manual actuation of HPI may be relied upon whenever ESAS 

signal are bypassed during heatup or cooldown, or when in 
Mode 4. 

 
 Reactor Building Spray, Reactor Building Cooling, and 

Reactor Building Isolation 
 
 ESAS actuation of the RB coolers and RB Spray is credited in 

RB analysis for LOCAs, both for RB performance and equipment 
environmental qualification pressure and temperature 
envelope definition.  Accident dose calculations credit RB 
Isolation and RB Spray. 

 
 Emergency Diesel Generator Start 
 
 The ESAS initiated EDG Start has been assumed in the LOCA 

analysis to ensure that emergency power is available 
throughout the limiting LOCA scenarios. 

 
 The large break LOCA analyses assume a conservative 35 

second delay time for the actuation of LPI in FSAR, Chapter  
6, (Ref. 3).  The small break LOCA analyses assume a  
conservative 67 second delay time for the actuation of HPI.    

Specifically for the LOCA 
dose analysis, the mini-purge 
valves are assumed to close 
within 5 seconds.
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APPLICABLE Emergency Diesel Generator Start  (continued) 
SAFETY ANALYSES 
 These delay times include allowances for EDG starting, EDG 

output breaker closure, EDG voltage recovery, EDG loading, 
Emergency Core Cooling Systems (ECCS) pump starts, and valve 
openings.  Similarly, RB Isolation and Cooling, and RB Spray 
have been analyzed with delays appropriate for the entire 
system analyzed. Values used in the analysis are 25 seconds 
for RB Cooling, 60 seconds for RB Isolation, and 90 seconds 
for RB Spray. 

 
 ESAS instrumentation channels satisfy Criterion 3 of the NRC 

Policy Statement. 
  
 
LCO  The LCO requires the specified ESAS instrumentation for each 

Parameter in Table 3.3.5-1 to be OPERABLE. Failure of any 
instrument renders the affected channel inoperable and 
reduces the margin to meeting the single failure criteria 
for the affected Functions. 

 
 Three channels of RCS Pressure ESAS instrumentation and two 

channels of ESAS RB pressure instrumentation in each 
actuation train shall be OPERABLE to ensure that a single 
failure in one channel will not result in loss of the 
ability to automatically actuate the required safety 
function. 

 
 The bases for the LCO on ESAS Parameters include the 

following. 
 
 Reactor Coolant System Pressure 
 
 Three channels each of RCS Pressure-Low and RCS 

Pressure-Low-Low are required to be OPERABLE. Each channel 
includes a sensor, trip bistable, bypass bistable, bypass 
relays, and bistable trip auxiliary relays. In addition, 
each RCS Pressure-Low channel also includes time delay 
auxiliary relays. The analog portion of each pressure 
channel is common to both trains of both RCS Pressure 
Parameters. Therefore, failure of one analog channel  
renders one channel of the low pressure and low low pressure 
Functions in each train inoperable. The bistable portions 
of the channels are Function and train specific. 

...except mini purge lines, 5 seconds for RB mini purge lines...



Source Range Neutron Flux 
B 3.3.9 

(continued)
 
Crystal River Unit 3 B 3.3-75 Revision No. 7
 

 
 
BASES (continued)  
 
ACTIONS A.1 
 
 With one channel of the source range neutron flux indication 

inoperable, any action to increase reactor power must be 
suspended until the channel is restored to OPERABLE status.  
This Action restricts THERMAL POWER increases in a range of 
operation where the source range instrumentation are the 
primary means of neutron power level indication.  
Furthermore, it ensures that power remains below the point 
where the intermediate range channels come on-scale until 
both source range channels are available to support the 
overlap verification required by SR 3.3.9.3.  This ensures a 
transition from one monitoring instrument to another of 
different range with the reactivity conditions on both sides 
of the core known. 

 
 
 B.1, B.2, B.3, and B.4 
 
 With both source range neutron flux channels inoperable, 

action is required to preclude increases in neutron count 
rate requiring source range monitoring capability.  This is 
accomplished by immediately suspending positive reactivity 
additions and initiating action to insert all CONTROL RODS, 
and opening the CONTROL ROD drive trip breakers within 
1 hour. Periodic SDM verification (of ≥ 1% Δk/k) is then 
required to provide a means for detecting any slow 
reactivity changes that could be caused by mechanisms other 
than CONTROL ROD withdrawal or positive reactivity 
insertions.  Since the source range instrumentation provides 
the primary indication of power in this plant operating 
condition, the verification of SDM must continue every  
12 hours until at least one channel of source range 
instrumentation is returned to OPERABLE status.  The 1 hour 
Completion Time for Required Action B.3 and Required  
Action B.4 are based upon providing sufficient time to 
accomplish the actions.  The 12 hour Frequency for  
performing the SDM verification is considered adequate to 
detect any reactivity changes which do occur before SDM 
limits are approached. 
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BACKGROUND circulation.  This initiation, utilizing the RPS signal for 
 (continued) reactor coolant pump (RCP) status, ensures EFW is available 

to automatically raise OTSG levels to natural circulation 
cooling.  Finally, EFIC initiates EFW when an actuation is 
received on HPI Channel A and B.  This ensures EFW is 
available under the worst-case, small break loss of coolant 
accident (LOCA) conditions when high OTSG water levels, and 
wetting of tubes near and below the EFW discharge nozzles 
are necessary for primary to secondary heat transfer.  If 
adequate subcooling margin is lost, the operator must 
manually select the inadequate subcooling margin setpoint 
since EFIC will not automatically raise levels to this 
point. 

 
 EFIC also isolates main steam and MFW to an OTSG that has 

lost pressure control.  With the loss of pressure control, 
temperature control is also lost and the heat removal rate 
becomes excessive.  Main steam and MFW are isolated to the 
affected OTSG when steam pressure reaches a low setpoint, a 
condition which is well below the normal operating pressure  
of the secondary system. 

 
 EFIC also performs an EFW control function to avoid 

delivering EFW to a depressurized OTSG when the other OTSG 
remains pressurized.  This feed-only-the-good-generator 
(FOGG) logic is consistent with the design goal of isolating 
functional components whose pressure cannot be controlled. 
FOGG logic precludes delivery of emergency feedwater to a 
depressurized OTSG, thereby preventing an uncontrolled 
cooldown as long as the other OTSG remains pressurized. 
When both OTSGs are depressurized, the EFIC logic provides 
EFW flow to both OTSGs until a significant pressure 
difference develops between the two, thereby ensuring that 
core cooling is maintained. 

 
 Each EFW actuation logic train actuates on a one-out-of-two 

taken twice combination of trip signals from the 
instrumentation channels.  Each EFIC channel can issue an 
initiate command, but an EFIC actuation will take place only 
if at least two channels issue initiate commands.  The 
one-out-of-two taken twice logic combinations are transposed 
between trains so that failure of two channels prevents 
actuation of, at most, one train of EFW. 

 
   More detailed descriptions of the EFIC instrumentation are 

provided next.  

the Inadequate Core Cooling 
Monitoring System (ICCMS) 
will automatically initiate and 
send a signal to the EFIC 
System to   

andRequirements associated with 
the ICCMS instrumentation 
and automatic actuation logic 
are provided in LCO 3.3.19, 
"Inadequate Core Cooling 
Monitoring System (ICCMS) 
Instrumentation," and  LCO 
3.3.20, "Inadequate Core 
Cooling Monitoring System 
(ICCMS) Automatic Actuation 
Logic."  
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BACKGROUND   d. RCP Status 
  (continued) 
 A loss of power to all four RCPs is an immediate 

indication of a pending loss of forced flow in  
the Reactor Coolant System. The RPS acts as the 
sensor for this EFIC Function by providing a loss 
of RCP indication for each pump to each EFIC  
channel. 

 
 When a minimum of two EFIC channels recognize the  

loss of all RCPs, EFIC will automatically actuate 
EFW and control level to natural circulation  
value in the OTSG. This higher setpoint provides  
a thermal center in the OTSG at a higher  
elevation than that of the reactor to ensure 
natural circulation as long as adequate  
subcooling margin is maintained. 

 
 To allow RCS heatup and cooldown without  

actuation, a bypass permissive of 10% RTP is 
used. The 10% bypass permissive was chosen  
because it was an available, qualified Class 1E 
signal at the time the EFIC System was designed. 
When the first RCP is started, the "loss of four  
RCPs" initiation signal may be manually reset. 
If the bypass is not manually reset, it will be 
automatically reset at 10% RTP. During cooldown, 
the bypass may be inserted at any time THERMAL  
POWER has been reduced below 10%. However, for 
most operating conditions, it is recommended that 
this trip function remain active until after the  
Decay Heat Removal System has been placed in  
operation and just prior to tripping the last  
RCP. This trip function must be bypassed prior 
to stopping the last RCP in order to avoid an EFW 
actuation. 
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APPLICABLE 1. EFW Initiation  (continued) 
SAFETY ANALYSES 
 evaluation of this event. If the loss of feedwater is 

a direct result of a loss of the MFW pumps, EFW will 
be actuated much earlier than assumed in the  
analysis. This would increase OTSG heat transfer 
capability sooner in the event and would lessen the 
severity of the transient. 

 
 OTSG Pressure-Low is a primary indication and provides 

the actuation signal for SLBs or MFW line breaks. 
Only one of the four SLB cases examined in the FSAR 
assumes normal automatic actuation of EFW. The other  
three cases assume manual initiation after 15 minutes. 
For small breaks, which do not depressurize the OTSG  
or take a long time to depressurize, automatic  
actuation is not required. The operator has  
sufficient time to diagnose the problem and take the 
appropriate actions. 

 
 Loss of four RCPS is a primary indicator of the need  

for EFW in the Safety analyses for loss of electric  
power and loss of coolant flow. 

 
 2. EFW Vector Valve Control 
 
 The SLB analysis was re-performed crediting all "as 

built" systems and their associated response times.   
This is documented in AREVA Engineering Information 
Record 51-9108715-000, “CR-3 ROTSG Support – Limited 
Scope DOE.”  In this analysis, EFIC isolation of Main 
Feedwater and Main Steam were credited. The Feed Only 
Good Generator (FOGG) logic was also credited for 
termination of an overfeed condition for either OTSG  
during postulated DC power failures. 

 
 3, 4. Main Steam Line and MFW Isolation 
 
 The SLB analysis was  re-performed crediting all "as 

built” if systems and their associated response times.  
This is documented in AREVA Engineering Information 
Record 51-9108715-000, “CR-3 ROTSG Support – Limited 
Scope DOE.”  In this analysis, EFIC isolation of Main 
Feedwater and Main Steam were credited..  The worst 
case evaluated single failure of the feedwater 
isolation system was determined to be a failure of the 
MFP to trip.  This accident is terminated by the 
closing of the MFP suction valves and the downstream 
block valves are not credited because the block valves 
can not close 

Insert B 3.3.11-1

Insert B 3.3.11-2



Insert B 3.3.11-1 

The SLB analysis credited EFIC for isolation of Main Feedwater and Main Steam. The Feed 
Only Good Generator (FOGG) logic was also credited for termination of an overfeed condition 
for either OTSG during postulated DC power failures (Ref 7).  

 

Insert B 3.3.11-2 

 

The SLB analysis credited EFIC isolation of Main Feedwater and Main Steam while determining 
the limiting single failure, with respect to both the core response and the mass and energy 
releases, to be a failure of the MFP to trip (Ref 7).  
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APPLICABLE 3, 4. Main Steam Line and MFW Isolation  (continued) 
SAFETY ANALYSES 
 against MFP discharge pressure. However, because of  

the slower closing low load block valves, the startup  
and main block can close because the pressure drop is  
occurringacross the slower closing low load block   
valves. Once the suction valves close, terminating   
feedwater flow, the slower closing low load block   
valves will close. The single failure of the suction  
valve failing to close, with a MFP trip and reliance  
upon the slower closing low load block valves for  
accident termination, is bounded by the MFP failing to 
trip. The mass and energy release for the MFP failing 
to trip is the bounding accident response for a SLB.  

 
 The EFIC System satisfies Criterion 3 of the NRC Policy 

Statement. 
  
 
LCO All instrumentation performing an EFIC System Function 

listed in Table B 3.3.11-1 shall be OPERABLE. Four channels are 
required OPERABLE for all EFIC instrumentation channels  
to ensure that no single failure prevents actuation of a 
train. Each EFIC instrumentation channel is considered to 
include the sensors and measurement channels for each 
Function, the operational bypass switches, and permissives. 
Failures that disable the capability to place a channel in 
operational bypass, but which do not disable the trip 
Function, do not render the protection channel inoperable. 

 
 The Bases for the LCO requirements of each specific EFIC 

Function are discussed next. 
 
 Loss of MFW Pumps 
 
 Four EFIC channels shall be OPERABLE with MFW pump  

turbines A and B control oil low pressure actuation 
setpoints of > 55 psig. The 55 psig setpoint is about half 
of the normal operating control oil pressure. The 55 psig 
setpoint Allowable Value appears to gave been arbitrarily 
chosen as a good indication of the Loss of MFW Pumps. 
Analysis Only assumes Loss of MFW Pumps and a specific value 
of MFW pump control oil pressure is not used in the 
analysis. Further, since the setpoint is so much less than 
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LCO Loss of MFW Pumps  (continued) 
 
 operating control oil pressure, instrument error is not a 

consideration. The Loss of MFW Pumps Function includes a 
bypass enable and removal function utilizing the same 
bistable and auxiliary relay used in the NI/RPS bypass 
reactor trip on loss of both MFW pumps. However, the EFIC 
bypass is a logic requiring neutron flux to be < 20% RTP and 
the RPS to be in shutdown bypass. Practically speaking, the 
status of the bypass is strictly a function of the RPS 
shutdown bypass (i.e., required to be OPERABLE down into 
MODE 3). 

 
  OTSG Level -Low 
 
 Four EFIC dedicated low range level transmitters per OTSG 

shall be OPERABLE with OTSG Level- Low actuation setpoints 
of ≥ 0 inches indicated (nominally 8 inches above the top of 
the bottom tube sheet), to generate the signals used for 
detection for low level conditions for EFW Initiation.  
There is one transmitter for each of the four channels A, B, C, 
and D. The signals are also used after EFW is actuated  
to control at the low level setpoint of a nominal 32 inches 
above the lower tubesheet when one or more RCPs are in 
operation.  In the determination of the low level setpoint, 
it is desired to place the setpoint as low as possible, 
considering instrument errors, to give the maximum operating 
margin between the ICS low load control setpoint and the EFW 
initiation setpoint. This minimizes spurious or unwanted 
initiation of EFW. To meet this criteria, a nominal  
setpoint of 8 inches indicated was selected, adjusted for 
potential instrument error, and shown to be conservative to 
the specified Allowable Value. Credit is only taken for low 
level actuation for those transients which do not involve a 
degraded environment. Therefore, normal environment errors 
only are used for determining the OTSG Level-Low Allowable 
Value. 

 
 OTSG Pressure-Low 
 
 Four OTSG Pressure-Low EFIC channels per OTSG shall be 

OPERABLE with an allowable value of ≥ 600 psig. The actual 
plant-setpoint is set higher to account for instrument loop 
uncertainties and calibration tolerances. The setpoint is 
chosen to avoid actuation under 

 A V
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SURVEILLANCE SR 3.3.11.4 
REQUIREMENTS 
 (continued) This SR verifies individual channel response times are less 

than or equal to the maximum value assumed in the accident 
analysis.  Individual component response times are not 
modeled in the analysis.  The analysis models the overall or 
total elapsed time from the point at which the parameter 
exceeds the actuation setpoint value at the sensor, to the 
point at which the end device is actuated. 

 
 EFIC RESPONSE TIME tests are conducted on an 24 month 

STAGGERED TEST BASIS.  Testing of the final actuation 
devices, which make up the bulk of the EFIC RESPONSE TIME, 
is included in the testing of each channel.  Therefore, 
staggered testing results in response time verification of 
these devices every 24 months.  The 24 month test Frequency  
is based on operating experience, which shows that random 
failures of instrumentation components causing serious 
response time degradation, but not channel failure, are 
infrequent occurrences.  EFIC RESPONSE TIMES cannot be 
determined at power since equipment operation, which would 
induce undesired plant transients, is required. 

 
 The SR is modified by a Note indicating the SR is not 

required to be performed prior to entry into MODE 2.  This  
is due to the fact that secondary side (Main Steam) supply 
pressure for the turbine driven pump is not sufficient to 
perform the test until after entering MODE 3.  The SR 3.0.4 
type allowance is also applicable to the MFW and Main Steam 
Line isolation Functions, consistent with the allowances 
provided for the end devices in their respective 
Specifications (Specifications 3.7.2 and 3.7.3). 

 
 
 
REFERENCES 1. FSAR, Section 14.1 
 
 2. 10 CFR 50.49. 
 
 3. FSAR, Chapter 7. 
 
 4. IEEE-279-1971. 
 

5. B&W Document 51-1123786-01, "FOGG Verification Study", 
May 4, 1981. 
 

6. Amendment No. 152 to the CR-3 Technical Specifications, 
dated February 13, 1996. 

 
 
 7.  CR-3 EPU Technical Report, Section 2.8.5.1.2.
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BASES 
 
 
BACKGROUND Main Steam Line and Main Feedwater (MFW) Isolation 
 (continued) 
 
 OTSG B MFW and Main Steam Line Isolation automatic actuation 

logics respond similarly for the OTSG B valves and MFW  
pump B.  

 
 Emergency Feedwater (EFW) Actuation 
 
 The four EFIC instrumentation channels for each of the 

parameters being sensed input their initiate commands to the 
trip logic modules. FSAR Figure 7-26 Ref. 1) illustrates  
the EFW initiation logic. These trip logic modules are 
physically located in the "A" and "B" EF C channel cabinets. 

 
 EFW Actuation functions are the same logic combinations as 

MFW and Main Steam Line Isolation. Although not part of  
this Specification, EFW initiation also occurs on high 
pressure injection (HPI) actuation. Both channels of HPI 
actuation are input into each EFW actuation trip logic 
channel. 

 
 Vector Valve Enable Logic 
 
 The EFW module logic is responsible for sending open or 

close signals to the EFW control and block valves. FSAR 
Figure 7-26, Ref.1) illustrates the vector valve logic.  
The vector valve logic outputs are in a neutral state 
(neither commanding open nor close) until a signal is 
received from the vector valve enable Logic. The vector 
valve enable logic monitors the channel A and B EFW 
Actuation logics. When an EFW Actuation occurs, the vector 
enable logic enables the vector valve logic to generate open 
or close signals to the EFW valves depending on the relative 
values of 0TSG pressures. 

 
 
APPLICABLE Automatic isolation of MFW and main steam line is assumed 
SAFETY ANALYSES in the safety analyses to mitigate the consequences of main 

steam line or MFW Tine breaks. The SLB analysis was re-
performed crediting all "as built" systems and their 
associated response  times. This is documented in AREVA 
Engineering Information Record 51-9108715-000, “CR-3 ROTSG 
Support – Limited Scope DOE.” In this analysis, EFIC 
isolation of Main Feedwater and Main Steam were credited. 
The worst case evaluated single failure of the feedwater 
isolation system was determined to be a failure of the MFP 
to trip. This accident is terminated by the closing of the 
MFP suction valves and the downstream block valves are not 
credited 

(

(

line

Insert B 3.3.13-1
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The steam line break analysis credits EFIC for isolation of main feedwater and main 
steam, and the limiting single failure, with respect to both the core response and the 
mass and energy releases, is a failure of the main feedwater pump to trip. The limiting 
cases were evaluated at the EPU conditions in Reference 2. 
 
Control of the vector valves is also credited in the MSLB with a MFP trip failure event 
(Ref. 2) since the Feed Only Good Generator (FOGG) logic is assumed in the 
termination of an overfeed condition for either OTSG during postulated DC power 
failures. 



EFIC Automatic Actuation Logic 
B 3.3.13 

(continued) 
 
Crystal River Unit 3 B 3.3-107 Revision No. 17
 

 
 
BASES  
 
APPLICABLE because the block valves can not close against MFP 
SAFETY ANALYSES discharge pressure. However, because of the slower closing 
 (continued) low load block valves, the startup and main block can close 

because the reassure drop is occurring across the slower  
closing-low load block valves. Once the suction valves  
close, terminating feedwater flow, the slower closing low 
load block valves will close. The single failure of the 
suction valve failing to close, with a MFP trip and reliance 
upon the slower closing low load block valves for accident 
termination, is bounded by the MFP failing to trip. The 
mass and energy release for the MFP failing to trip is the 
bounding accident response for a SLB. 

 
 The Vector Valve control logic was also credited. The Feed 

Only Good Generator (FOGG) logic was credited for  
termination of an overfeed condition for either OTSG during 
postulated DC power failures. No operator action was 
credited or required.  

 
 Automatic initiation of EFW is credited in the loss of main 

feedwater analysis. The automatic actuation was based on  
the SG low level function of EFIC, although EFIC would 
initiate EFW based on the loss of both MFW pumps as well. 

 
 EFIC logic satisfies Criterion 3 of the NRC Policy 

Statement. 
  
 
LCO Two channels each of MFW and Main Steam Line Isolation, 

Vector Valve Enable, and EFW Actuation logics shall be 
OPERABLE. There are only two channels of automatic  
actuation logic per Function. Therefore, failure to meet 
this LCO would make the plant susceptible to a single 
failure in the OPERABLE actuation Channel precluding the 
Function. 

  
 
APPLICABILITY The MFW and Main Steam Line Isolation automatic actuation

logics shall be OPERABLE in MODES 1, 2, and 3 because OTSG
inventory can be at a high energy level and can contribute
significantly to the peak containment pressure and reactor 
overcooling during a secondary system line break.  In 
MODES 4, 5, and 6, the energy level is low, feedwater flow
rate is low or nonexistent, and the Function is not required 
to be OPERABLE. 



EFIC Automatic Actuation Logic 
B 3.3.13 
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BASES  
 
ACTIONS B.1 and B.2 
 (continued) 
 If Required Action A.1 cannot be met within the associated 

Completion Time, the plant must be placed in a MODE in which 
the LCO does not apply. To achieve this status, the plant 
must be placed in at least MODE 3 within 6 hours and in 
MODE 4 within 12 hours. The allowed Completion Times are 
reasonable, based on operating experience, to reach the 
required MODES from full power conditions in an orderly 
manner and without challenging plant systems. 

  
 
SURVEILLANCE SR 3.3.13.1 
REQUIREMENTS 
 This SR requires the performance of a CHANNEL FUNCTIONAL 

TEST to ensure that the channels can perform their intended 
functions. This test verifies MFW and Main Steam Line 
Isolation and EFW initiation automatic actuation logics are 
functional. This test simulates the required inputs to the 
logic circuit and verifies successful operation of the 
automatic actuation logic. The test need not include 
actuation of the end device. This is due to the risk of a 
plant transient caused by the closure of valves associated 
with MFW and Main Steam Line Isolation or actuation of EFW 
during testing at power. The Frequency of 31 days is based 
on operating experience, which has demonstrated the failure  
of more than one channel failing within the same 31 day 
interval is unlikely. 

  
 
REFERENCES 1. FSAR, Chapter 7. 
  
 

2.  CR-3 EPU Technical Report, Section 2.8.5.1.2.
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BASES  
 
BACKGROUND The valve open/close commands are determined by the relative 
(continued) values of OTSG pressures as follows: 
 
 

  VECTOR VALVES 
PRESSURE STATUS  "A" "B" 
    
If OTSG "A" & OTSG "B" 
 > 600 psig 

 Open Open 

    
If OTSG "A" > 600 psig & 
 OTSG "B" < 600 psig 

 Open Close 

    
If OTSG "A" < 600 psig & 
 OTSG "B" > 600 psig 

 Close Open 

    
If OTSG "A" & OTSG "B" 
 < 600 psig 

   

    
AND    
    
OTSG "A" & OTSG "B" within 
 125 psid 

 Open Open 

    
OTSG "A" 125 psid > OTSG "B"  Open Close 
    
OTSG "B" 125 psid > OTSG "A"  Close Open 

  
 
APPLICABLE The SLB analysis was re-performed crediting all "as built" 
SAFETY ANALYSES systems and their associated response times. This is 

documented in AREVA Engineering Information Record 51-
9108715-000, “CR-3 ROTSG Support – Limited Scope DOE.”  In 
this analysis, EFIC isolation of Main Feedwater and Main 
Steam were credited.The Vector Valve Logic, Feed Only Good 
Generator (FOGG) was credited for termination of an overfeed 
condition for either OTSG during postulated DC power 
failures. No operator action was credited or required.  

 
 EFW vector valve logic response time is included in the 

response time for each EFW instrumentation Function and is 
not specified separately. 
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The limiting cases were 
evaluated at EPU conditions 
in Reference 1. 
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The steam line break analysis credits EFIC for isolation of main feedwater and main steam 
(Ref. 1). Control of the vector valves via the Feed Only Good Generator (FOGG) logic is 
assumed in the termination of an overfeed condition for either OTSG during postulated DC 
power failures. 
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BASES  
 
ACTIONS A.1  (continued) 
 
 With one channel inoperable, the system cannot meet the 

single-failure criterion and still satisfy the dual 
functional criteria described above. Therefore, when one 
vector valve logic channel is inoperable, the channel must 
be restored to OPERABLE status within 72 hours. This 
Condition is analogous to having one EFW train inoperable; 
wherein a 72 hour Completion Time is provided by the 
Required Actions of LCO 3.7.5, "EFW System."  As such, the 
Completion Time of 72 hours is based on engineering 
judgment. 

 
 B.1 and B.2 
 
 If Required Action A.1 cannot be met within the associated 

Completion Time, the plant must be placed in a MODE in which 
the LCO does not apply. To achieve this status, the plant 
must be placed in at least MODE 3 within 6 hours and in  
MODE 4 within 12 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. 

  
 
SURVEILLANCE SR 3.3.14.1 
REQUIREMENTS 
 SR 3.3.14.1 is the performance of a CHANNEL FUNCTIONAL TEST 

every 31 days. This test demonstrates that the  
EFIC-EFW-vector valve logic is capable of performing its 
intended function. The Frequency is based on operating 
experience that demonstrates failure of more than one 
channel within the same 31 day interval is unlikely. 

  
 
REFERENCES  None. 
  
 

1.  CR-3 EPU Technical Report, Section 2.8.5.1.2.
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BASES  
 
The following table identifies the specific instrument tag numbers for PAM instrumentation identified in 
Table 3.3.17-1. 
 

FUNCTION CHANNEL A CHANNEL B 
   
1. Wide Range Neutron Flux NI-15-NI-1 or NI-15-NIR NI-14-NI-1 
   
2. RCS Hot Leg Temperature RC-4A-TI4-1 RC-4B-TIR1 
   
3. RCS Pressure(Wide Range) RC-158-PI2 or RC-158-PIR RC-159-PI2 
   
4. Reactor Coolant 

Inventory 
RC-163A-LR1 (Hot leg level) and 
RC-164A-LR1 (Vessel Head level) 

RC-163B-LR1 (Hot leg level) and 
RC-164B-LR1 (Vessel Head level) 

   
5. Borated Water Storage 

Tank Level 
DH-7-LI or DH-7-LIR1 DH-37-LI 

   
6. High Pressure Injection 

Flow 
A1:  MU-23-FI8-1 
A2:  MU-23-FI10 
B1:  MU-23-FI9 
B2:  MU-23-FI7-1 

A1:  MU-23-FI12 
A2:  MU-23-FI6-1 
B1:  MU-23-FI5-1 
B2:  MU-23-FI11 

   
7. Containment Sump Water 

Level (Flood Level) 
WD-303-LI or WD-303-LR WD-304-LI or WD-304-LR 

   
8. Containment Pressure 

(Expected Post-Accident 
Range) 

BS-16-PI BS-17-PI 

   
9. Containment Pressure 

(Wide Range) 
BS-90-PI or BS-90-PR BS-91-PI or BS-91-PR 

   
10. Containment Isolation 

Valve Position 
ES Light Matrix "A": AHV-1B/1C; 
CAV-1/3/4/5/126; 
CFV-11/12/15/16; LRV-70/72; MUV- 
258 thru –261/567;WDV-3/60/94/ 
406; WSV-3/5 

ES Light Matrix "B": AHV-1A/1D; 
CAV-2/6/7/431; 
CFV-29/42; LRV-71/73; MUV-
18/27/49/253; WDV-4/61/62/405; 
WSV-4/6 

 ES Light Matrix "AB": CFV-25 thru-28; CIV-34/35/40/41; DWV-160; 
MSV-130/148; SWV-47 thru 50/79 thru 86/109/110 

   
11. Containment Area 

Radiation (High Range) 
RM-G29-RI or RM-G29-RIR RM-G30-RI 

   
12. Not Used   
   
13. Pressurizer Level RC-1-LIR-1 RC-1-LIR-3 
   
14. Steam Generator Water 

Level (Startup Range) 
OTSG A:  SP-25-LI1 or 
 SP-25-LIR 
OTSG B:  SP-29-LI1 OR 
 SP-29-LIR 

OTSG A:  SP-26-LI1 
OTSG B:  SP-30-LI1 

   
 
 

[Indication Tag to be added later.] 

[Indication Tag to be added later.] 
HPI Flow Margin

(HPI)
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BASES 
 
 

FUNCTION CHANNEL A CHANNEL B 
   
15. Steam Generator Water 

Level (Operating Range) 
OTSG A:  SP-17-LI1 or 
 SP-17-LIR 
OTSG B:  SP-21-LI1 or 
 SP-21-LIR 

OTSG A:   SP-18-LI1 
OTSG B:   SP-22-LI1 
 

   
16. Steam Generator 

Pressure 
OTSG A:  MS-106-PI1 or 
 MS-106-PIR, 
OTSG B:  MS-110-PI1 or 
 MS-110-PIR 

OTSG A:  MS-107-PI1 or 
 MS-107-PIR 
OTSG B:  MS-111-PI1 or 
 MS-111-PIR 

   
17. Emergency Feedwater 

Tank Level 
EF-98-LI1 EF-99-LI1 

   
18a. Core Exit  Quadrant 

 Temperature        WX 
 (Thermocouple)        XY 
         YZ 
         ZW 

 
IM-5G-TE/IM-6C-TE  
IM-9E-TE/IM-13G-TE 
IM-9H-TE/IM-100-TE  
IM-3L-TE/IM-60-TE 

 
IM-7F-TE/IM-2G-TE 
IM-10C-TE/IM-11G-TE 
IM-10M-TE/IM-13L-TE 
IM-4N-TE/IM-6L-TE 

   
18b. Core Exit Temperature 

 (Recorder) 
RC-171-TR RC-172-TR 

   
19. Emergency Feedwater 

Flow 
OTSG A:  EF-25-FI1 
OTSG B:  EF-23-FI1 

OTSG A:  EF-26-FI1 
OTSG B:  EF-24-FI1 

   
20. Low Pressure Injection 

Flow 
DH-1-FI1 DH-1-FI2 

   
21. Degrees of Subcooling As Displayed on EMCO-38 

 
Note:  Entry into LCO 3.3.17 is 
required if any of the following 
Hardware or RECALL Points are Out of 
Service.

Hardware 
Multiplexers EMCO-17/18/19 
Comm. HUBs EMCO-07/20 
Computers EMCO-21/40 
Monitor EMCO-38 
Transmitter EMCO-72 
Receiver EMCO-73 
Recorder RC-171-TR 
 

RECALL Points 
RCS Pressure LR RECL-243 
RCS Pressure WR RECL-4 
T-Hot RECL-17/239 

As Displayed on EMCO-39 
 
Note:  Entry into LCO 3.3.17 is 
required if any of the following 
Hardware or RECALL Points are Out 
of Service. 

Hardware 
Multiplexers EMCO-26/27/28 
Comm. HUBs EMCO-08/29 
Computers EMCO-30/41 
Monitor EMCO-39 
Transmitter EMCO-74 
Receiver EMCO-75 
Recorder RC-172-TR 
 

RECALL Points 
RCS Pressure LR RECL-40 
RCS Pressure WR RECL-5 
T-Hot RECL-18/240 

   
22. Emergency Diesel 

Generator kW Indication 
EGDG-1A Wattmeter SSF-AH Main 
control board indicator 

EGDG-1B Wattmeter SSF-AX Main 
control board indicator 

   
23. LPI Pump Run Status ESFA-LX3 (Red Light) or 

ESFA-HU (ES Light Matrix "A") 
ESFB-LX3 (Red Light) or  
ESFB-HU (ES Light Matrix "B") 

   
24. DHV-42 and DHV-43 

Open Position 
ESFA-KN3 (Red Light) ESFB-KN3 (Red Light) 

   
25. HPI Pump Run Status HPI Pump 1A: HPI Pump 1C: 
 ESFA-MF7 (Red Light) or 

ESFA-AH (ES Light Matrix "A") 
ESFB-MF7 (Red Light) or  
ESFB-AH (ES Light Matrix "B") 

 OR OR 
 HPI Pump 1B: HPI Pump 1B: 
 ESFA-MN7 (Red Light) or  

ESFA-AJ (ES Light Matrix "A") 
ESFB-MV7 (Red Light) or  
ESFB-AJ (ES Light Matrix "B") 

   
26. RCS Pressure 

(Low Range) 
RC-147-PI1 RC-148-PI1 

 NOTES: For Function 18a, each quadrant requires at least 2 OPERABLE detectors, one from each channel.  
OPERABILITY of only one detector for any quadrant constitutes entry into Condition A of LCO 3.3.17.  
Any quadrant with no OPERABLE detector constitutes entry into Condition C if LCO 3.3.17.  Separate 
Condition entry is allowed for each quadrant.  

 For Function 25, OPERABILITY of indication is required only for the one ES selected HPI pump in each channel.  

[Indication Tag to be added 
later.] 

[Indication Tag to be added 
later.] 
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BASES 
 
 
LCO 12. Not Used 
 
 

13. Pressurizer Level 
 
 Pressurizer level is indicated to provide information 

on proper operation of the pressurizer for a variety 
of anticipated transients. These include decreasing 
feedwater temperature, excessive main feedwater flow, 
decreasing steam flow, small steam leaks, loss-of-
offsite power (and subsequent natural circulation 
ensured by pressurizer heater operation), loss of 
condenser vacuum, as well as several others. For  
these events, pressurizer level is expected to remain 
on-scale for the installed indication. 

 
 For severe transients or accidents such as a steam 

line break, steam generator tube rupture, and many 
small break LOCAs, the pressurizer will void. For the 
case of a loss of main feedwater, the pressurizer 
could potentially be made water-solid. This is 
undesirable in that RCS pressure control is degraded 
and the potential for passing liquid through the 
pressurizer safety valves is increased. Studies have 
shown the safeties have a higher potential to fail to 
re-seat (creating an unisolable LOCA) if this 
condition were to occur. 

 
 Two channels of pressurizer level, each covering a 

range of 0 to 320 inches, are indicated and recorded 
in the control room. These instruments are not  
assumed to provide information required by the 
operator to take a mitigation action specified in the 
safety analysis. As such, they are not Type A 
variables. However, the monitors are deemed risk 
significant (Category 1) and are included within the 
LCO based upon this consideration. 

 
 The following instrument associated with primary 

coolant system operation monitoring would be rendered  
non-functional due to the dynamic effects of a LOCA:  

 
- RC-1-LT3 
 

 RC-1-LT3 is a transmitter used in providing 
pressurizer level indication (RC-1-LIR-3) in one of  
two RG 1.97 compliant instrument strings.  There is  
also a third non-safety related pressurizer level  
instrument string.  Pressurizer level is classified as  
a Type D variable that is used to indicate proper  

Insert B 3.3.17-1
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HPI Flow Margin  

Two channels of HPI System flow margin are provided.  These channels are indicated on 
redundant safety related digital displays, Inadequate Core Cooling System (ICCMS) displays, 
on the main control board.  For each channel, four low range HPI System flow instruments 
(Function 6), along with RCS pressure inputs (Functions 3 and 26), are combined to compare 
the required HPI System flow (based on RCS pressure) to actual HPI System flow.   
 
On sustained loss of subcooling margin and inadequate HPI System flow, the Fast Cooldown 
(FCS) automatically initiates and opens the ADVs to allow rapid RCS cool down.  The HPI Flow 
Margin channels are used by the operator to ensure automatic actuation of the FCS and 
opening of the ADVs.  Therefore, these channels are deemed risk significant (Category 1) and 
are included within the LCO based upon this consideration.  
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BASES  
 
LCO 21. Degrees of Subcooling  (continued) 
 
 The subcooling margin monitors are used to verify the 

existence of, or to take actions to ensure the 
restoration of subcooling margin. Specifically, a 
loss of adequate subcooling margin during a LOCA 
requires the operator to trip the reactor coolant 
pumps (RCP's), to ensure high or low pressure 
injection, and raise the steam generator levels to the 
inadequate subcooling margin level. Since degrees of 
subcooling is a Type A variable on which the operator 
bases manual actions required for event mitigation for 
which no automatic controls are provided, it has been 
included in this LCO. 

 
 
 22.  Emergency Diesel Generator, kW Indication 
 
 The Emergency Diesel Generator (EDG) provides standby 

(emergency) electrical power in the case of Loss of 
Offsite Power (LOOP). EDG kW indication is provided  
in the control room to monitor the operational status 
of the EDG. 

 
 EDG Power (kW) output indication is a type A variable 

because EDG kW indication provides the control room 
operator EDG load management capabilities. EDG load 
management enables the operator to base manual actions 
of load start and stop for event mitigation. 

 

Insert B 3.3.17-2
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Two channels of subcooling margin with temperature inputs from RCS hot legs (Function 2) and 
core exit thermocouples (Functions 18a and 18b), along with RCS pressure inputs (Functions 3 
and 26) are provided.  These channels are indicated on redundant safety related digital 
displays, ICCMS displays, on the main control board.  When selected, multiple core exit 
temperatures are auctioneered with only the highest temperature being input to the subcooling 
calculation.   
 
 
 

Insert 3.3.17-3 
 
HPI and LPI subsystem actuations.  Additionally, a loss of adequate subcooling margin following 
a reactor trip results in an automatic trip of reactor coolant pumps (RCPs), steam generator 
level control automatically transfers to the inadequate subcooling margin level setpoint, and, 
when combined with inadequate HPI System flow, results in automatic actuation of the FCS 
which opens the ADVs.  The Degrees of Subcooling channels are used by the operators to 
ensure these automatic actions occur.  Therefore, these channels are deemed risk significant 
(Category 1) and are included within the LCO based upon this consideration. 
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BASES  
 
ACTIONS F.1  (continued) 
 
 In the case of reactor vessel level, Reference 4 

demonstrated that from a risk perspective, the appropriate 
Required Action was not to mandate a plant shutdown, but 
rather to follow the actions of Specification 5.7.2.a. 

  
 
SURVEILLANCE As noted at the beginning of the SRs, the SRs apply 
REQUIREMENTS to each PAM instrumentation Function in Table 3.3.17-1, 
 except as noted. 
 
 SR 3.3.17.1 
 
 Performance of the CHANNEL CHECK once every 31 days for  

each required instrumentation channel that is normally 
energized ensures that a gross failure of the 
instrumentation has not occurred. A CHANNEL CHECK is a 
comparison of the parameter indicated on one channel with 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. 

 
 Acceptance criteria are determined by the plant staff, and 

are presented in the Surveillance Procedures. The criteria 
may consider, but is not limited to, channel instrument 
uncertainties, including indication and readability. If a 
channel is outside the acceptance criteria, it may be an 
indication that the sensor or the signal processing 
equipment has excessively drifted. If the channels are 
within the acceptance criteria, it is an indication that  
the channels are OPERABLE. If the channels are normally 
off-scale when the Surveillance is performed, the CHANNEL 
CHECK will only verify that they are off-scale in the same 
direction. Off-scale low current loop channels are  
verified to be reading at the bottom of the range and not 
failed downscale. 

 
 The Frequency is based on operating experience that 

demonstrates channel failure is an uncommon event. 
 
 

Insert B 3.3.17-4
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G.1  

 If the Required Action and associated Completion Time of Condition C is not met and 
Table 3.3.17-1 directs entry into Condition G, THERMAL POWER must be reduced to 
� 2609 MWt.  FCS is only applicable with THERMAL POWER > 2609 MWt as defined in 
Technical Specification (TS) 3.7.20, “Fast Cooldown System (FCS).”  Therefore, reducing 
THERMAL POWER ��������	
�is acceptable since the HPI Flow Margin is required for the 
operator to ensure automatic actuation of the FCS and opening of the ADVs.  
 
The one hour Completion Time is consistent with the Completion Time allowed by TS 3.7.20 
and is a reasonable time to achieve the required THERMAL POWER level.   
 



Remote Shutdown System 
B 3.3.18 

Crystal River Unit 3 B 3.3-150 Amendment No. 196
 

   
   

Table B 3.3.18-1   
Remote Shutdown System Instrumentation   

  
FUNCTION INSTRUMENT NUMBER  

     
1. Reactivity Control    
     
 a. Reactor Trip Breaker Position CB-1   

CB-2   
CB-3   
CB-4   
A   
B   

    
 b. Source Range Neutron Flux NI-014-NI2   
    
2. Reactor Coolant System Pressure 

Control  
   

    
 a. RCS Wide Range Pressure RC-158-PI1 OR RC-159-PI1   
    
3. RCS Temperature Control    
    
 a. RCS Hot Leg Temperature "A" Loop: RC-4A-TI3-2   

"B" Loop: RC-4B-TI4-2   
   
 b. RCS Cold Leg Temperature "A" Loop: RC-5A-TI2-2   

"B" Loop: RC-5B-TI4-2   
    
 c. OTSG Pressure "A" OTSG: MS-106-PI2 OR MS-107-PI2   

"B" OTSG: MS-110-PI2 OR MS-111-PI2   
   
 d. OTSG Level "A" OTSG Low Range Level: SP-25-LI2 OR   

SP-26-LI2   
"B" OTSG Low Range Level: SP-29-LI2 OR   
SP-30-LI2   
"A" OTSG High Range Level: SP-17-LI2 OR   
SP-18-LI2   
"B" OTSG High Range Level: SP-21-LI2 OR   
SP-22-LI2   

    
 e. Emergency Feedwater Flow "A" OTSG: EF-25-FI2 OR EF-26-FI2   

"B" OTSG: EF-23-FI2 OR EF-24-FI2   
    
 f. Emergency Feedwater Tank  Level EF-98-LI2 OR EF-99-LI2   
    
4. RCS Inventory Control    
    
 a. Pressurizer Level RC-1-LI1-2 OR RC-1-LI3-2   
    
 b. High Pressure Injection Flow A1 Injection Line: MU-23-FI8-2   

A2 Injection Line: MU-23-FI6-2   
B1 Injection Line: MU-23-FI5-2   
B2 Injection Line: MU-23-FI7-2   
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B 3.3  INSTRUMENTATION 
 
B 3.3.19  Inadequate Core Cooling Monitoring System (ICCMS) 

Instrumentation  
 
 
BASES 
 
BACKGROUND The ICCMS provides mitigation functions to protect the 

fuel cladding and limit the amount of energy released 
in an accident. 

 
The ICCMS actuates the following: 
 
� Fast Cooldown System (FCS), 
 
� Reactor coolant pump (RCP) trip, and 
 
� Steam Generator (OTSG) Inadequate Subcooling Margin 

(ISCM) level setpoint adjustment. 
 
The ICCMS is an analog system and consists of three 
initiation channels for each Function; FCS actuation, 
RCP trips, and OTSG ISCM level setpoint actuation.  
For each Function, three initiation channels provide 
input to two actuation logic trains.  Each actuation 
logic train is initiated by two-out-of-three ICCMS 
initiation channels.  Either actuation logic train 
initiates the associated equipment (Ref. 1).  
Requirements associated with the ICCMS automatic 
actuation logic are provided in LCO 3.3.20, 
“Inadequate Core Cooling Monitoring System (ICCMS) 
Automatic Actuation Logic.”   
 
ICCMS displays provide operators with indications of 
degrees of subcooling and high pressure injection 
(HPI) flow margin to evaluate ICCMS status and to 
ensure each of the ICCMS automatic actuations occur 
within their allotted time.  Requirements associated 
with ICCMS displays and parameter indicators are 
provided in LCO 3.3.17, “Post Accident Monitoring 
(PAM) Instrumentation.” 
 
The following parameters are monitored and provide 
input to the ICCMS to be used as required to determine   
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BASES 
 
BACKGROUND   FCS actuation, RCP trip, and OTSG ISCM level setpoint 
 (continued) actuation: 
 

• HPI Flow,  
 

• Reactor Coolant System (RCS) Pressure – Low Range, 
 
• RCS Pressure – Wide Range,  
 
• Core Exit Thermocouples (CETs), and 
 
• Reactor Trip Status. 

 
  HPI Flow  
   

Three flow transmitters monitor the flow in each of 
four HPI lines.  The four signals being summed 
together to produce a total HPI flow signal per 
ICCMS initiation channel. 

 
 RCS Pressure  

   
Each ICCMS initiation channel monitors two 
independent pressure sensors – a low range sensor 
(0-600 psig) and a wide range sensor (0-2500 psig).  
For RCS pressures of 500 psig and below, the low 
range signal is used; above 500 psig, the wide 
range signal is used. 
 
The selected RCS pressure is an input to function 
generators used to derive the degrees of 
subcooling, degrees of superheat, and required HPI 
flow.   
 

 CETs  
 
Each ICCMS initiation channel receives input from 
eight Type K incore thermocouples.  To accommodate 
the occasional failure of a CET, provisions for   
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BASES 
 
BACKGROUND    CETs (continued) 
  

bypassing a failed thermocouple are provided.  The 
ICCMS circuitry selects the highest of the 
remaining CETs signals for use. 
 

The input parameters are processed in the ICCMS 
circuitry to determine subcooling margin and HPI flow 
margin. 

 
 Degrees of Subcooling Monitor 
 

Subcooling margin is the difference between 
saturation temperature for a given pressure as 
compared to the actual temperature corrected for 
instrument uncertainty.  Each ICCMS initiation 
channel receives input from the CETs and RCS 
pressure instruments to generate core degrees of 
subcooling values and to determine if a loss of 
subcooling margin (SCM) exists.  When inadequate 
SCM is coincident with a reactor trip signal, each 
ICCMS initiation channel will generate a loss of 
SCM signal.  Two-out-of-three ICCMS channels in 
trip results in two actuation logic trains tripped, 
each of which provide an RCP trip within one minute 
and also results in raising the OTSG secondary side 
water level control setting to the ISCM level.  
 

 HPI Flow Margin Monitor 
 
Each ICCMS initiation channel associated with the 
FCS actuation Function also receives HPI flow input 
from each of the four HPI System injection lines. 
The four signals are summed and the total HPI flow 
is compared to a generated curve of minimum HPI 
flow versus RCS Pressure to determine inadequate 
HPI flow. This curve also includes adjustments for 
instrument uncertainty.  Upon a sustained loss of 
SCM and inadequate HPI flow, each ICCMS initiation 
channel will generate a trip signal.  Two-out-of-
three ICCMS channels in trip results in two 
actuation logic trains tripped, each of which 
initiates the FCS (Ref. 1).  
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BASES 
 
BACKGROUND    Reactor Trip Status  
 (continued) 

Each ICCMS channel monitors auxiliary contacts from 
each of six CONTROL ROD drive (CRD) trip breakers: 

 
• A – Main CRD supply breaker,  
• B – Secondary CRD supply breaker,  
• C1 and C2 – Main DC Hold supply breaker pair, 

and  
• D1 and D2 – Secondary DC Hold supply breaker 

pair. 
 
The ICCMS circuitry indicates that a reactor trip 
has occurred if: 1) CRD trip breakers A and B are 
open; 2) CRD trip breakers A and D1 and D2 are 
open; 3) CRD trip breakers B and C1 and C2 are 
open; or 4) CRD trip breakers C1 and C2 and D1 and 
D2 are open.   
 

APPLICABLE The following ICCMS Functions have been assumed within 
SAFETY  the accident analyses. 
ANALYSES  
  1. FCS Actuation 

 
For a specific range of small break loss of coolant 
accidents (LOCAs), HPI flow (assuming worse case 
single failure) by itself may not be sufficient to 
protect the core.  Both ADVs are assumed to actuate 
following a sustained loss of SCM to cool down the 
RCS following a small break LOCA when HPI flow is 
inadequate (Ref. 2).  The ICCMS automatically 
actuates the FCS to support the safety analysis.  
In the initiating event, the ICCMS will detect a 
loss of SCM concurrent with inadequate HPI flow and 
reactor trip status.  Following a sustained loss of 
SCM and inadequate HPI flow, the ICCMS 
automatically initiates FCS, which opens both ADVs, 
to allow rapid RCS cool down. 

 
The FCS and operation of both ADVs are credited 
with THERMAL POWER > 2609 MWt (pre-EPU power level) 
to assure sufficient core cooling during a SBLOCA 
assuming single failure of one HPI subsystem.  With 
THERMAL POWER ≤ 2609 MWt, the Emergency Core 
Cooling System (ECCS) provides sufficient core 
cooling during a small break LOCA assuming single   
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BASES (continued) 
 
APPLICABLE   1. FCS Actuation (continued) 
SAFETY    
ANALYSES  failure of one HPI subsystem without the need for 

the FCS and ADVs (Refs. 2 and 3).  Requirements 
associated with the FCS function of the ADVs are 
provided in LCO 3.7.20, “Fast Cooldown System 
(FCS).” 

 
  2. RCP Trip  

 
The core flood line break analysis requires the 
trip of the RCPs within one minute following a 
sustained loss of SCM in order to minimize the rate 
of inventory loss which would reduce the time to 
the core becoming uncovered.  In the initiating 
event, the ICCMS will detect a loss of SCM and 
reactor trip status.  Following a sustained loss of 
SCM, the ICCMS automatically opens the RCP breakers 
within one minute (Ref. 2). 
 

  3. OTSG ISCM Level Setpoint Actuation  
 
Small break LOCA analysis requires the raising of 
the OTSG secondary side water level to the ISCM 
level.  This level is necessary in the boiler 
condenser phase of accident mitigation to promote 
natural circulation within the RCS.  In the 
initiating event, the ICCMS will detect a loss of 
SCM and reactor trip status.  Following a sustained 
loss of SCM, the ICCMS within 10 minutes 
automatically sends a signal to the Emergency 
Feedwater Initiation and Control (EFIC) System 
which raises OTSG secondary side level to the ISCM 
level (Ref. 2). 

 
The ICCMS instrumentation channels satisfy Criterion 3 
of 10 CFR 50.36(c)(2)(ii).  
 

LCO The ICCMS channels for each Function specified in 
Table 3.3.19-1 are required to be OPERABLE to ensure 
that a single failure of one required channel will not 
result in loss of the ability to automatically actuate 
the required safety systems.  Each ICCMS instrument 
channel is considered to include the associated 
sensors and measurement channels for each Function,      
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BASES 
 
LCO maintenance bypass switches, time delays, and   
 (continued) permissives to ensure the channel performs its related 

support functions. 
 

1.a  HPI Flow 
 
Four channels (one sensor on each HPI System injection 
line) of HPI Flow are required to be OPERABLE per 
ICCMS initiation channel of FCS Actuation Function.  
Each HPI Flow channel includes a sensor, square root 
extractor, summer, and associated analog modules.  All 
four HPI Flow channels per ICCMS initiation channel 
must be OPERABLE to determine total HPI Flow.  The 
analog and bistable portions of each flow channel are 
ICCMS initiation channel specific.  Therefore, failure 
of one channel renders one channel of the HPI Flow 
Function in one ICCMS initiation channel inoperable to 
each ICCMS actuation logic train. 
 
1.b, 2.a, 3.a Reactor Coolant Pressure - Low Range 
 
One channel of Reactor Coolant Pressure - Low Range is 
required to be OPERABLE per ICCMS initiation channel.  
Each Reactor Coolant Pressure - Low Range channel 
includes a sensor, function generator, and associated 
analog modules.  The analog and bistable portions of 
each pressure channel are ICCMS initiation channel 
specific.  Therefore, failure of one channel renders 
one channel of the Reactor Coolant Pressure - Low 
Range in one ICCMS initiation channel inoperable to 
each ICCMS actuation logic train.   

 
Reactor Coolant Pressure - Low Range Function is 
automatically selected when RCS pressure is 
≤ 500 psig.  To ensure the Reactor Coolant Pressure - 
Low Range Function is not bypassed when required to be 
OPERABLE by the safety analysis, each channel is 
required to be capable of automatically enabling on 
lowering RCS pressure when above the enabling 
setpoint.   
 

 1.c, 2.b, 3.b Reactor Coolant Pressure - Wide Range 
  

One channel of Reactor Coolant Pressure - Wide Range 
is required to be OPERABLE per ICCMS initiation 
channel.  Each Reactor Coolant Pressure - Wide Range      
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BASES 
 
LCO   1.c, 2.b, 3.b Reactor Coolant Pressure - Wide Range 

 (continued)  
  

channel includes a sensor, function generator, and 
associated analog modules.  The analog and bistable 
portions of each pressure channel are ICCMS initiation 
channel specific. 
 
Therefore, failure of one channel renders one channel 
of the Reactor Coolant Pressure - Wide Range in one 
ICCMS initiation channel inoperable to each ICCMS 
actuation logic train.   
 
Reactor Coolant Pressure - Wide Range Function is 
automatically selected when RCS pressure is 
> 500 psig.  To ensure the Reactor Coolant Pressure - 
Wide Range Function is not bypassed when required to 
be OPERABLE by the safety analysis, each channel is 
required to be capable of automatically enabling on 
increasing RCS pressure when below the enabling 
setpoint.   
 
1.d, 2.c, 3.c Core Exit Thermocouples (CETs) 
 
One of two channels per core quadrant of CETs is 
required to be OPERABLE per ICCMS initiation channel.  
Each CET channel includes a sensor, temperature 
transmitter, and associated analog modules.  Each CET 
channel is ICCMS initiation channel specific.  
Therefore, failure of one required CET in a core 
quadrant renders one required channel in one ICCMS 
initiation channel inoperable to each ICCMS actuation 
logic train. 
 
1.e, 2.d, 3.d Loss of Subcooling Margin 
 
One channel of Loss of Subcooling Margin is required 
to be OPERABLE per ICCMS initiation channel.  Inputs 
are provided from the CETs and RCS pressure 
instruments.  Actual saturation temperature is 
compared to a reference saturation temperature curve 
to determine a loss of subcooling margin.  Each Loss 
of Subcooling Margin channel includes a comparator, 
function generator, and associated analog modules.  
Failure of one channel renders one ICCMS initiation 
channel inoperable to each ICCMS actuation logic 
train.      
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BASES 
 
LCO   1.f  Inadequate HPI Flow  
 (continued) 

One channel of Inadequate HPI Flow is required to be 
OPERABLE per ICCMS initiation channel of the FCS 
Actuation Function.  The total HPI flow input is 
compared to a generated curve of HPI flow versus RCS 
Pressure to determine inadequate HPI flow.  Each 
Inadequate HPI Flow channel includes an actual HPI 
flow input, reference RCS pressure input, comparator, 
function generator, and associated analog modules.  
Failure of one channel renders one ICCMS initiation 
channel inoperable to each FCS actuation logic train. 
 
1.g, 2.e, 3.e Reactor Trip Status 
 
Six channels of Reactor Trip Status are required to be 
OPERABLE per ICCMS initiation channel.  Each Reactor 
Trip Status channel includes an auxiliary contact and 
associated analog modules.  Each ICCMS initiation 
channel receives six independent auxiliary contacts 
from the CRD trip breakers.  Therefore, the auxiliary 
contacts of the Reactor Trip Status Function channels 
are ICCMS initiation channel specific.  Failure of an 
auxiliary contact renders one Reactor Trip Status 
Function channel in one ICCMS initiation channel 
inoperable.      
 

APPLICABILITY The ICCMS instrumentation channels are applicable as 
specified in Table 3.3.19-1. 

 
FCS Actuation Functions 
 
The ICCMS instrumentation required to actuate FCS 
shall be OPERABLE with THERMAL POWER > 2609 MWt.  The 
FCS and operation of the ADVs are assumed with THERMAL 
POWER > 2609 MWt.  With THERMAL POWER ≤ 2609 MWt, the 
ECCS provides sufficient core cooling during a small 
break LOCA assuming a single failure of one HPI 
subsystem without the need for the FCS function of the 
ADVs. 
 
RCP Trip Functions 
 
The ICCMS instrumentation required to trip the RCPs 
shall be OPERABLE in MODES 1, 2, and 3 to minimize the 
rate of inventory loss which would reduce the time to 
the core becoming uncovered during a LOCA.    
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BASES  
 
APPLICABILITY RCP Trip Functions (continued) 
 

In MODES 4, 5, and 6, the plant operating conditions 
are such that the likelihood of an event occurring 
that would require ICCMS automatic actuation is low. 
 
OTSG ISCM Level Setpoint Actuation Functions 
 
The ICCMS instrumentation required to automatically 
send a signal to the EFIC System which adjusts the 
OTSG setpoint to the ISCM level shall be OPERABLE in 
MODES 1, 2, and 3 to promote natural circulation 
during the RCS boiler condenser phase of accident 
mitigation. 
 
In MODES 4, 5, and 6, the plant operating conditions 
are such that the likelihood of an event occurring 
that would require ICCMS automatic actuation is low. 
 

 
ACTIONS A Note has been provided to modify the ACTIONS related 

to ICCMS instrument Function.  Section 1.3, Completion 
Times, specifies that once a Condition has been 
entered, subsequent divisions, 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. Section 1.3 also 
specifies that Required Actions of the Condition 
continue to apply for each additional failure, with 
Completion Times based on initial entry into the 
Condition. However, the Required Actions for 
inoperable ICCMS instrument Functions provide 
appropriate compensatory measures for separate 
inoperable Functions. As such, a Note has been 
provided that allows separate Condition entry for each 
inoperable ICCMS instrumentation Function. 

 
A second Note is provided to ensure appropriate 
remedial actions are taken, if necessary, when 
required PAM indication channels are rendered 
inoperable by ICCMS instrument inoperabilities.  
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BASES 
 
ACTIONS   A.1  
 (continued)  

With one or more required channels inoperable, the 
inoperable channel must be restored to OPERABLE status 
within 30 days.  The 30 day Completion Time takes into 
account the provisions to support manual actuation of 
the FCS, RCP trip, and OTSG ISCM Setpoint adjustment. 
 
The 30 day Completion Time is also considered 
acceptable based on maintaining FCS actuation 
capability and the low probability of an event 
requiring the ICCMS instrumentation during this time 
period. 
 
B.1 
 
This Required Action directs entry into the 
appropriate Condition referenced in Table 3.3.19-1. 
The applicable Condition referenced in the Table is 
Function dependent. Each time an inoperable channel 
has not met the Required Action of Condition A and the 
associated Completion Time has expired, Condition B is 
entered for that channel and provides for transfer to 
the appropriate subsequent Condition. 
 
Additionally, multiple inoperable, untripped channels 
may result in a loss of FCS actuation capability.  
Therefore, Condition B is entered and provides for 
transfer to the appropriate subsequent Condition.  For 
ICCMS instrumentation, automatic FCS actuation 
capability is considered not maintained when multiple 
inoperable channels result in two or more ICCMS 
initiation channels inoperable and untripped to the 
FCS automatic actuation logic trains. 
 
C.1 
 
If a channel is not restored to OPERABLE status within 
the allowed Completion Time, this Required Action 
specifies initiation of action in accordance with 
Specification 5.7.2.a, which requires a written 
special report to be submitted to the NRC.  Since 
several alternate means of manually tripping the RCPs 
and adjusting the OTSG secondary side water level to   
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BASES   
 
ACTIONS C.1 (continued) 
  

the ISCM setpoint are available, the Required Action 
does not prescribe a plant shutdown, but rather 
requires following the directions of Specification 
5.7.2.a.  The special report discusses the results of 
the root cause evaluation of the inoperability, 
identifies proposed restorative actions, and provides 
a schedule for restoring the ICCMS channels to 
OPERABLE status. 
 
D.1 
 
With the Required Action and associated Completion 
Time of Condition A not met or automatic FCS actuation 
capability not maintained, declaring the associated 
supported feature (i.e., FCS function of the ADVs) 
inoperable ensures the appropriate Required Actions 
are performed for the supported feature per LCO 3.0.6. 
 
In this situation (Required Actions and associated 
Completion Time of Condition A not met or automatic 
FCS actuation capability not maintained), continued 
operation at 100% RTP is not appropriate. Therefore, 
the FCS must be immediately declared inoperable and 
the appropriate ACTIONS of Specification 3.7.20 
performed.  
 

SURVEILLANCE A Note indicates that the SRs for each ICCMS  
REQUIREMENTS instrument Function are identified in the SRs column 

of Table 3.3.19-1.  The various SRs account for 
individual functional differences and for test 
frequencies applicable specifically to the Functions 
listed in Table 3.3.19-1. 
 

 SR 3.3.19.1 
 

Performance of the CHANNEL CHECK 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 the two   
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SURVEILLANCE  SR 3.3.19.1 (continued) 
REQUIREMENTS  

instrument channels could be an indication of 
excessive instrument drift in one of the channels or 
of something more serious.  CHANNEL CHECK will detect 
gross channel failure; therefore, it is key in 
verifying that the instrumentation continues to 
operate properly between each CHANNEL CALIBRATION. 
 
Agreement criteria are determined based on a 
combination of the channel instrument uncertainties, 
including isolation, 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 limit.  
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.  Off scale low current loop channels are 
verified to be reading at the bottom of the range and 
not failed downscale. 
 
For Loss of Subcooling Margin (Functions 1.e, 2.d, 
3.d) and Inadequate HPI Flow (Function 1.f) Functions, 
the Degrees of Subcooling and HPI Flow Margin 
indicators may be used to perform the required CHANNEL 
CHECK.  

 
The Frequency, 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 the 
displays associated with the LCO's required channels. 
 
SR 3.3.19.2 
 
A CHANNEL FUNCTIONAL TEST is performed on each 
required ICCMS channel to ensure the entire channel 
will perform the intended functions.  Analog and 
contact inputs may be simulated at the analog input or 
contact input to the ICCMS initiation channel.      
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SURVEILLANCE  SR 3.3.19.2 (continued) 
REQUIREMENTS 

Actuation of the channel trip module is verified along 
with all event points, annunciator alarms, and main 
control board status lights.  Any setpoint adjustment 
shall be consistent with the assumptions of the safety 
analyses in which the ICCMS Functions are assumed. 
 
The Frequency is based on engineering judgment of the 
reliability of the components and minimizing the 
possibility of inadvertent FCS actuation, RCP trip, or 
OTSG ISCM level setpoint actuation. 
 
SR 3.3.19.3 
 
CHANNEL CALIBRATION is a complete check of the 
instrument channel, including the sensor.  The test 
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 to ensure that the 
instrument channel remains operational between 
successive tests.  CHANNEL CALIBRATION shall find that 
measurement errors and bistable setpoint errors are 
within the assumptions of the ICCMS instrumentation 
calculations.  CHANNEL CALIBRATIONS must also be 
performed consistent with the assumptions of the 
safety analyses in which the ICCMS Functions are 
assumed. 
 
This Frequency is justified by the assumption of a 
24 month calibration interval to determine the 
magnitude of equipment drift in the ICCMS 
instrumentation calculations. 
 
This SR is modified by two Notes.  The first Note 
requires evaluation of channel performance for the 
condition where the as-found setting for the channel 
setpoint is outside its as-found tolerance but 
conservative.  Evaluation of channel performance will 
verify that the channel will continue to behave in 
accordance with safety analysis assumptions and the 
channel performance assumptions in the ICCMS  
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SURVEILLANCE  SR 3.3.19.3 (continued) 
REQUIREMENTS 

instrument calculations.  The purpose of the 
assessment is to ensure confidence in the channel 
performance prior to returning the channel to service.  
For channels determined to be OPERABLE but degraded 
after returning the channel to service, the 
performance of these channels will be evaluated under 
the plant Corrective Action Program (CAP).  Entry into 
the CAP will ensure required review and documentation 
of the condition. 
 
The second Note requires the as-left setting for the 
channel be returned to within, or more conservative 
than, the pre-established as-left tolerance.  Where a 
setpoint more conservative than the pre-established 
as-left tolerance is used in the plant surveillance 
procedures, the as-left and as-found tolerances, as 
applicable will be applied to the surveillance 
procedure setpoint. This will ensure that sufficient 
margin to the Safety Limit and/or Analytical Limit is 
maintained. If the as-left channel setting cannot be 
returned to a setting within the pre-established as-
left tolerance, then the channel shall be declared 
inoperable.  The second Note also requires the 
pre-established tolerance and the methodologies for 
calculating the as-left and the as-found tolerances be 
in the FSAR (Ref. 1).  
 

REFERENCES 1. FSAR, Section [7.3.4]. 
2. CR-3 EPU Technical Report, Section 2.8.5.6.3. 
3. FSAR, Chapter 14.2.2. 
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B 3.3  INSTRUMENTATION 
 
B 3.3.20  Inadequate Core Cooling Monitoring System (ICCMS) Automatic 

Actuation Logic  
 
 
BASES 
 
BACKGROUND The ICCMS provides mitigation functions to protect the 

fuel cladding and limit the amount of energy released 
in an accident. 

 
The ICCMS actuates the following: 
 
� Fast Cooldown System (FCS), 
 
� Reactor coolant pump (RCP) trip, and 
 
� Steam Generator (OTSG) Inadequate Subcooling Margin 

(ISCM) level setpoint adjustment. 
 
The ICCMS is an analog system and consists of three 
initiation channels for each Function; FCS actuation, 
RCP trips, and OTSG ISCM level setpoint actuation.  
For each Function, three initiation channels provide 
input to two actuation logic trains.  Each actuation 
logic train is initiated by two-out-of-three ICCMS 
initiation channels.  Either actuation logic train 
initiates the associated equipment (Ref. 1).    
 
It should be noted that OPERABLE automatic actuation 
logic trains alone will not ensure that each Function 
can be activated; the instrumentation channels and 
actuated equipment associated with each Function must 
also be OPERABLE to ensure that the Functions can be 
automatically initiated during an accident.  This 
specification covers only the automatic actuation 
logic that initiates these Functions.  LCO 3.3.19, 
“Inadequate Core Cooling Monitoring System (ICCMS) 
Instrumentation," provides requirements associated 
with the instrumentation and initiation channels that 
input to the automatic actuation logic. 
 
Bypass capability is provided for the automatic   
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BASES 
 
BACKGROUND actuation logic trains to allow for maintenance. 
 (continued) Bypassing one automatic actuation logic train does not 

prevent actuation of the associated equipment since 
the other automatic actuation logic train remains 
available to each component.   
 
Each of three ICCMS cabinets is independently powered 
from battery backed vital power sources.  If power is 
lost to an ICCMS initiation channel, both actuation 
trains of each ICCMS Function receives a trip signal.  
If power is lost to an automatic actuation logic 
train, the actuation logic train to each ICCMS 
Function fails in the untripped state. 

  
 
APPLICABLE The following ICCMS Functions have been assumed within  
SAFETY  the accident analyses. 
ANALYSES  

 1. FCS Actuation 
 

For a specific range of small break loss of coolant 
accidents (LOCAs), HPI flow (assuming worse case 
single failure) by itself may not be sufficient to 
protect the core.  Both ADVs are assumed to actuate 
following a sustained loss of SCM to cool down the 
RCS following a small break LOCA when HPI flow is 
inadequate (Ref. 2).  The ICCMS automatically 
actuates the FCS to support the safety analysis.  
In the initiating event, the ICCMS will detect a 
loss of SCM concurrent with inadequate HPI flow and 
reactor trip status.  Following a sustained loss of 
SCM and inadequate HPI flow, the ICCMS 
automatically initiates FCS, which opens both ADVs, 
to allow rapid RCS cool down.   
 
The FCS and operation of both ADVs are credited 
with THERMAL POWER > 2609 MWt (pre-EPU power level) 
to assure sufficient core cooling during a SBLOCA 
assuming single failure of one HPI subsystem.  With 
THERMAL POWER ≤ 2609 MWt, the Emergency Core 
Cooling System (ECCS) provides sufficient core 
cooling during a small break LOCA assuming single 
failure of one HPI subsystem without the need for 
the FCS and ADVs (Refs. 2 and 3).  Requirements 
associated with the FCS and ADVs are provided in 
LCO 3.7.20, “Fast Cooldown System (FCS).”   
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APPLICABLE  2. RCP Trip  
SAFETY  
ANALYSES The core flood line break analysis requires the 
 (continued) trip of the RCPs within one minute following a 

sustained loss of SCM in order to minimize the rate 
of inventory loss which would reduce the time to 
the core becoming uncovered.  In the initiating 
event, the ICCMS will detect a loss of SCM and 
reactor trip status.  Following a sustained loss of 
SCM, the ICCMS automatically opens the RCP breakers 
within one minute (Ref. 2).  

 
3. OTSG ISCM Level Setpoint Actuation 
 
Small break LOCA analysis also requires the raising 
of the OTSG secondary side water level to the ISCM 
level.  This level is necessary in the boiler 
condenser phase of accident mitigation to promote 
natural circulation within the RCS.  In the 
initiating event, the ICCMS will detect a loss of 
SCM and reactor trip status.  Following a sustained 
loss of SCM, the ICCMS within 10 minutes 
automatically sends a signal to the Emergency 
Feedwater Initiation and Control (EFIC) System 
which raises OTSG secondary side level to the ISCM 
level (Ref. 2).   

  
The ICCMS automatic actuation logic satisfies 
Criterion 3 of 10 CFR 50.36(c)(2)(ii).  

 
LCO The ICCMS automatic actuation logic trains for each 

Function specified in Table 3.3.20-1 are required to 
be OPERABLE to ensure that a single failure of one 
train will not result in loss of the ability to 
automatically actuate the required safety systems.  
Each automatic actuation logic train receives input 
from three ICCMS initiation channels and actuates on a 
two-out-of-three logic.   

 
Each ICCMS automatic actuation logic train is 
considered to include the associated ICCMS initiation 
channel inputs, maintenance bypass switches, time 
delays, and permissives to ensure the logic train 
performs its related support function.    
 

  

Insert B ICCMS



ICCMS Automatic Actuation Logic 
B 3.3.20 

 

 
Crystal River Unit 3 B 3.3-168  Revision No. XX  

 
BASES (continued)   
 
APPLICABILITY The ICCMS automatic actuation logic trains are 

applicable as specified in Table 3.3.20-1. 
 

FCS Actuation Logic 
 
The ICCMS automatic actuation logic required to 
actuate FCS shall be OPERABLE with THERMAL POWER 
> 2609 MWt.  The FCS and operation of the ADVs are 
assumed with THERMAL POWER > 2609 MWt.  With THERMAL 
POWER ≤ 2609 MWt, the ECCS provides sufficient core 
cooling during a small break LOCA assuming a single 
failure of one HPI subsystem without the need for the 
FCS function of the ADVs.   

 
RCP Trip Logic 

 
The ICCMS automatic actuation logic required to trip 
the RCPs shall be OPERABLE in MODES 1, 2, and 3 to 
minimize the rate of inventory loss which would reduce 
the time to the core becoming uncovered during a LOCA.   
 
In MODES 4, 5, and 6, the plant operating conditions 
are such that the likelihood of an event occurring 
that would require ICCMS automatic actuation is low.  
 
OTSG ISCM Level Setpoint Actuation Logic 

 
The ICCMS automatic actuation logic required to 
automatically send a signal to the EFIC System which 
adjusts the OTSG setpoint to the ISCM level shall be 
OPERABLE in MODES 1, 2, and 3 to promote natural 
circulation during the RCS boiler condenser phase of 
accident mitigation. 
 
In MODES 4, 5, and 6, the plant operating conditions 
are such that the likelihood of an event occurring 
that would require ICCMS automatic actuation is low. 
 

 
ACTIONS A Note has been provided to modify the ACTIONS related 

to ICCMS automatic actuation logic trains.  Section 
1.3, Completion Times, specifies that once a Condition 
has been entered, subsequent divisions, 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.   
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BASES 
 
ACTIONS   Section 1.3 also specifies that Required Actions of  
 (continued) the Condition continue to apply for each additional 

failure, with Completion Times based on initial entry 
into the Condition. However, the Required Actions for 
inoperable ICCMS automatic actuation logic provide 
appropriate compensatory measures for separate 
inoperable Functions. As such, a Note has been 
provided that allows separate Condition entry for each 
inoperable Function. 

 
 A.1 

 
With one or more Functions with one or more automatic 
actuation logic trains inoperable, the inoperable 
train must be restored to OPERABLE status within 
30 days.  The 30 day Completion Time takes into 
account the provisions to support manual actuation of 
the FCS, RCP trip, and OTSG ISCM Setpoint adjustment.  
The 30 day Completion Time is also considered 
acceptable based on maintaining FCS actuation 
capability and the low probability of an event 
requiring the ICCMS logic during this time period.   
 
B.1 
 
This Required Action directs entry into the 
appropriate Condition referenced in Table 3.3.20-1. 
The applicable Condition referenced in the Table is 
Function dependent.  Each time an inoperable train has 
not met the Required Action of Condition A and the 
associated Completion Time has expired, Condition B is 
entered for that train and provides for transfer to 
the appropriate subsequent Condition.   
 
Additionally, two inoperable FCS automatic actuation 
logic trains results in a loss of FCS actuation 
capability.  Therefore, Condition B is entered and 
provides for transfer to the appropriate subsequent 
Condition.  Automatic FCS actuation capability is 
considered not maintained when both FCS automatic 
actuation logic trains are inoperable and untripped.  
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ACTIONS   C.1  
 (continued) 

If a logic train is not restored to OPERABLE status 
within the allowed Completion Time, this Required 
Action specifies initiation of action in accordance 
with Specification 5.7.2.a, which requires a written 
special report to be submitted to the NRC.  Since 
several alternate means of manually tripping the RCPs 
and adjusting the OTSG secondary side water level to 
the ISCM setpoint are available, the Required Action 
does not prescribe a plant shutdown, but rather 
requires following the directions of Specification 
5.7.2.a.  The special report discusses the results of 
the root cause evaluation of the inoperability, 
identifies proposed restorative actions, and provides 
a schedule for restoring the ICCMS channels to 
OPERABLE status. 
 
D.1 
 
With the Required Action and associated Completion 
Time of Condition A not met or automatic FCS actuation 
capability not maintained, declaring the associated 
supported feature (i.e., FCS function of the ADVs) 
inoperable ensures the appropriate Required Actions 
are performed for the supported feature per LCO 3.0.6.   
 
In this situation (Required Actions and associated 
Completion Time of Condition A not met or automatic 
FCS actuation capability not maintained), continued 
operation at 100% RTP is not appropriate. Therefore, 
the FCS must be immediately declared inoperable and 
the appropriate ACTIONS of Specification 3.7.20 
performed. 
 

 
SURVEILLANCE A Note indicates that the SRs for each ICCMS automatic  

REQUIREMENTS actuation logic Function are 
identified in the SRs column of Table 3.3.20-1.  The 
various SRs account for individual functional 
differences and for test frequencies applicable 
specifically to the Functions listed in Table 
3.3.20-1. 
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SURVEILLANCE  SR 3.3.20.1  
REQUIREMENTS  
 (continued) This SR is the performance of a CHANNEL FUNCTIONAL 

TEST on a 92 day STAGGERED TEST BASIS.  The test 
demonstrates that every automatic actuation logic 
combination associated with one of the two ICCMS 
automatic actuation logic trains successfully performs 
the two-out-of-three logic combinations every 92 days.  
All automatic actuation logics are thus tested every 
184 days.  The test simulates the required two-out-of-
three inputs to the logic circuit and verifies the 
successful operation of the automatic actuation logic.  
The outputs of the actuation logic train trip modules 
are not actuated.  Also, the FCS transfer relay is not 
normally energized with RCS temperature > 200°F. 
Therefore, it is not tested by this SR.  This is 
acceptable because the actuation logic downstream of 
the actuation logic train trip modules is verified by 
other Technical Specification tests at least once per 
refueling interval with applicable extensions. 
Additionally, to minimize the potential for an 
unplanned transient the end devices are not actuated 
during this test.  The end devices are tested at least 
once per refueling interval.   
 
The Frequency is based on engineering judgment of the 
reliability of the components and minimizing the 
possibility of inadvertent FCS actuation, RCP trip, or 
OTSG ISCM level setpoint actuation. 

 
 SR 3.3.20.2  

 
This SR demonstrates the OPERABILITY of the automatic 
actuation logic trains to the actuated component.  
This CHANNEL FUNCTIONAL TEST includes the trip of the 
RCP breakers as a part of this test, overlapping the 
CHANNEL FUNCTIONAL TEST, to provide complete testing 
of the associated safety function.  The test includes 
verifying overlap with each automatic actuation logic 
train tested in SR 3.3.20.1.  If a RCP breaker is 
incapable of automatically opening, the associated 
automatic actuation logic train would be inoperable.   

 
The 24 month Frequency is based on the need to perform  
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SURVEILLANCE  SR 3.3.20.2 (continued)  
REQUIREMENTS  
  this Surveillance under the conditions that apply 

during a plant outage and the potential for an 
unplanned transient if the Surveillance were performed 
with the reactor at power.  Industry operating 
experience has shown components of this type usually 
pass the Surveillance when performed at the 24 month 
Frequency.  

   
  SR 3.3.20.3 
 
  This SR demonstrates the OPERABILITY of the automatic 

actuation logic trains to the actuated component.  
This CHANNEL FUNCTIONAL TEST includes the OTSG ISCM 
level setpoint actuation as a part of this test, 
overlapping the CHANNEL FUNCTIONAL TEST, to provide 
complete testing of the associated safety function.  
The test includes verifying overlap with each 
automatic actuation logic train tested in SR 3.3.20.1.  
If ICCMS is incapable of providing an OTSG ISCM level 
setpoint actuation signal to the EFIC System, the 
associated automatic actuation logic train would be 
inoperable.   

 
The 24 month Frequency is based on the need to perform 
this Surveillance under the conditions that apply 
during a plant outage and the potential for an 
unplanned transient if the Surveillance were performed 
with the reactor at power.  Industry operating 
experience has shown components of this type usually 
pass the Surveillance when performed at the 24 month 
Frequency. 
 

 
REFERENCES 1. FSAR, Section [7.3.4]. 

2. CR-3 EPU Technical Report, Section 2.8.6.5.3. 
3. FSAR, Chapter 14.2.2. 
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B 3.4 REACTOR COOLANT SYSTEM (RCS) 
 
B 3.4.2 RCS Minimum Temperature for Criticality 
 
 
BASES  
 
BACKGROUND The value for the minimum temperature for reactor 

criticality was established based upon considerations for: 
 
 a. operation within the existing instrumentation ranges 

and accuracies; The Reactor Protection System (RPS) 
receives inputs from the narrow range hot leg 
temperature detectors, which have a range of 520°F 
to 620°F.  The integrated control system (ICS) 
controls average temperature (T

avg
) using 

instrumentation with the same range. 
 
 b. making the reactor critical under "hot" RCS  

conditions. 
 
 c. assuring stable reactivity control when reactivity 

changes are induced by temperature changes during a 
beginning of core life start-up. 

 
 Nominal T

avg
 for making the reactor critical is 532°F.   

  
 
APPLICABLE There are no accident analyses that specify a minimum 
SAFETY ANALYSES temperature for criticality, but all low power safety 

analyses assume initial temperatures near the 525°F limit. 
The reactor coolant moderator temperature coefficient used 
in core operating and accident analysis is typically defined 
for the normal operating temperature range (532°F to 579°F).  

 
 RCS minimum temperature for criticality satisfies 

Criterion 2 of the NRC Policy Statement. 
  
 
LCO The purpose of the LCO is to prevent criticality outside the 

normal operating range (532°F to 579°F) and to prevent 
operation in an unanalyzed condition. 

582°F 

582°F 
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BACKGROUND A minimum required available capacity of 252 kW is based on 
 (continued) total heat loss through the pressurizer insulation and 

ensures that the RCS can be maintained at hot standby 
conditions.  Inability to control the system pressure and 
maintain subcooling under conditions of natural circulation 
flow in the primary system could lead to loss of single 
phase natural circulation and decreased capability to remove 
core decay heat. 

 
 The 252 kW value is based, in part, on CR-3 pre-operational 

test data of measured pressurizer heat losses with the RCS 
at hot standby conditions, a subsequent performance test to 
validate heat losses, plus some margin for heater and 
insulation degradation over time.  Although 252 kW can be 
supplied by two full banks of pressurizer heaters,  
additional heaters can be energized to account for  
increased heater degradation or pressurizer heat losses, 
provided no more than 378 kW of heaters is energized from  
an emergency power source.  

 
 Pressurizer heater power supply design provides the 

capability to supply, from either the offsite power source 
or either emergency power source (when offsite power is not 
available), sufficient heater capacity and associated 
controls.  The minimum heater capacity and associated 
controls are connected to the emergency buses in a manner to 
provide redundant power supply capability. 

 
 
 
APPLICABLE In MODES 1 and 2, the LCO requirement for a steam bubble is 
SAFETY ANALYSES reflected implicitly in the accident analyses.  All analyses 

performed from a critical reactor condition assume the 
existence of a steam bubble and saturated conditions in the 
pressurizer.  In making this assumption, the analyses 
neglect the small fraction of noncondensible gases normally 
present. 

 
 Safety analyses presented in the FSAR do not take credit for 

pressurizer heater operation, however, an implicit initial 
condition assumption of the safety analyses is that the RCS 
is operating at normal pressure. 

 
 Conservative safety analyses assumptions for the loss of 

main feedwater (LMFW) event indicate that it produces the 
largest increase of pressurizer level of any moderate 
frequency event.  Thus, this event has been selected to 
establish the pressurizer water level upper limit.  Assuming 
proper emergency system response, the level limit prevents 

However, evaluations to 
establish the pressurizer water 
level upper limit were performed 
from a transient pressurizer 
water level of 290 inches 
(indicated) and furthermore key 
input parameters and initial 
conditions were assumed at 
nominal values.  This evaluation 
demonstrated that 
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APPLICABLE water relief through the pressurizer safety valves.  Since 
SAFETY ANALYSIS prevention of water relief is a goal for abnormal transient 
 (continued) operation, rather than an acceptance criterion, the nominal 

value for the pressurizer level limit is not required to be 
adjusted for instrument error.  The analysis performed to 
substantiate the 290" upper limit (Ref. 3) assumed the  
reactor tripped on high RCS pressure (consistent with 
historical assumptions for this event).  Had the 
anticipatory reactor trip (ART) on loss of both feedwater 
pumps been modeled, the reactor would have tripped much 
sooner in the event, terminating the nuclear chain reaction 
sooner, thereby limiting RCS heatup (and insurge).  Thus, 
there is margin in the analysis to substantiate the use of  
the nominal value as acceptance criterion, however 
additional margin is conservatively applied by 
administratively adjusting the limit for level measurement 
uncertainty (Ref. 4). 

 
 Evaluations performed for the design basis large break loss 

of coolant accident (LOCA), also assume the maximum level 
assumed for the LMFW event.  The pressurizer level assumed 
for the LOCA is the partial basis for the volume of reactor 
coolant released to the containment following the accident. 
The containment analysis performed using the mass and energy 
release demonstrated that the maximum resulting containment 
pressure was within design limits.  Parametric evaluations 
of this analysis indicate the sensitivity to pressurizer 
volume is small. 

 
 The requirement for redundant emergency power supplies is 

based on NUREG-0578 (Ref. 1).  The intent is to allow  
maintaining the reactor coolant in a subcooled condition 
with natural circulation for an undefined, but extended, 
time period after a loss of offsite power. 

 
 The maximum pressurizer water level limit satisfies 

Criterion 2 of the NRC Policy Statement.  Although the 
heaters are not specifically used in accident analysis, the 
need to maintain subcooling in the long term during loss of 
offsite power, as indicated in NUREG-0578 (Ref. 1), is the 
reason for providing a limit on this feature. 

 
 
 
LCO For the pressurizer to be OPERABLE, water level must be 

maintained � 290 inches and a minimum of 252 kW of 
pressurizer heaters are to be capable of being powered from 
each emergency power supply.  Limiting the maximum operating 
water level preserves the steam space for pressure control 
and ensures the capability to establish and maintain 
pressure control for steady state operation and to minimize 
the consequences of potential overpressure transients. 

(i.e., 290 inches indicated is 
the LCO upper limit).  
[[paragraph break]]  
Additionally, the...

inches

mass and energy release

mass and energy 
release analysis

290 inches (indicated) as the 
LCO upper limit;

Safety analyses

an initial pressurizer 
level of 290 inches
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ACTIONS C.1 and C.2 
 (continued) 
 If pressurizer heater capability or water level cannot be 

restored within the allowed Completion Time, the plant must 
be placed in a MODE in which the LCO does not apply.  To 
achieve this status, the plant must be placed in MODE 3 
within 6 hours and MODE 4 within the following 6 hours.  The 
Completion Times are reasonable, based on operating 
experience, to reach the specified MODES from full power 
conditions in an orderly manner and without challenging 
plant systems. 

 
 In the case of water level, reducing THERMAL POWER and RCS 

Tave will tend to restore level and also reduce the thermal 
energy of the reactor coolant mass for potential LOCA mass 
and energy releases. 

 
 
 
SURVEILLANCE SR  3.4.8.1 
REQUIREMENTS 
 This SR requires that pressurizer water level be monitored 

every 12 hours in order to verify operation is maintained 
below the nominal upper limit.  The 12 hour Frequency has 
been shown by operating experience to be sufficient to 
regularly assess the level for deviations and trends, and 
verify that operation is within safety analyses assumptions. 
Alarms are also available for early detection of abnormal 
level indications. 

 
 
 SR  3.4.8.2 
 
 This SR verifies minimum redundant pressurizer heater 

capacity is capable of being powered from its associated 
emergency power supply.  (This may be done by testing the 
power supply output and by performing an electrical check on 
heater element continuity and resistance.)  The Frequency of 
24 months is considered adequate to detect heater 
degradation and has been shown by operating experience to be 
acceptable. 

 
 
 
REFERENCES 1. NUREG-0578, July 1979, "TMI-2 Lessons Learned Task 

Force Status Report and Short Term Recommendations." 
 

2. NUREG 0737, "Clarification of TMI Action Plan 
Requirements", November, 1980. 
 

3. B&W Topical Report 51-1200406-00, January 1991. 
 

4. Calculation M97-0064, Revision 3, "Pressurizer Level 
vs. Tave for Power Operations." 

 
 
 

CR-3 EPU Technical Report, Section 2.8.5.2.3.
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APPLICABLE large temperature mismatch between the primary and secondary 
SAFETY ANALYSES coolant systems, and adding nitrogen to the pressurizer. 
 (continued) 
 HPI actuation and CFT discharge are the transients that 

result in exceeding P/T limits within < 10 minutes, in which 
time no operator action is assumed to take place.  In the 
rest, operator action after that time precludes 
overpressurization.  The analyses demonstrate that the time 
allowed for operator action is adequate, or the events are 
self limiting and do not exceed LTOP limits. 

 
 The following are required during the LTOP MODES to ensure 

that transients do not occur, which either of the LTOP 
overpressure protection means cannot handle: 

 
 a. Deactivating all but one makeup pump; 
 
 b. Deactivating HPI; and 
 
 c. Immobilizing CFT discharge isolation valves in their 

closed positions, when CFT pressure is greater than 
the PTLR limit. 

 
 The Reference 3 analyses demonstrate the PORV can maintain 

RCS pressure below limits when only one makeup pump is 
actuated.  Consequently, the LCO allows only one makeup pump 
to be OPERABLE in the LTOP MODES. 

 
 Inadvertent actuation of HPI can cause the RCS pressure to 

exceed the LTOP limits determined by Reference 3 sooner than 
the 10 minutes allowed.  Consequently, HPI must be 
deactivated by assuring that an inadvertent HPI actuation 
can not inject water into the RCS through the HPI valves. 

 
 The isolated CFTs must have their discharge valves closed 

and the valve power breakers in their open positions.  The 
analyses show the effect of CFT discharge is over a narrower 
RCS temperature range (208°F and below) than that of the LCO 
(264°F and below). 

 
 Analyses performed per Reference 1 established the 

temperature of LTOP Applicability at 263°F at the vessel 
quarter-t location. The LTOP enable temperature of ≤ 264°F 
includes correction for instrument uncertainty.  The vessel 
materials were assumed to have a neutron irradiation 
accumulation equal to 32 effective full power years (EFPYs) 
of operation and plant operation is assumed to be in 
compliance with the RCS heatup and cooldown limitations of 

27.5
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REFERENCES 1. ASME Code Case N-514, “Low Temperature Overpressure 

Protection Section XI, Division 1”. 
 
 2. Generic Letter 88-11, “NRC Position on Radiation 

Embrittlement of Reactor Vessel Materials and its 
Impact on Plant Operations”. 

 
 3. FPC Calculation F98-0013, “CR-3 32 EFPY P/T Limits”. 
 
 4. B&W Nuclear Services (FTI) Document 51-1176431-01, 

“Crystal River 3 Reactor Vessel Low Temperature 
Overpressure Protection (LTOP)”. 

  
 
 
 
 

CR-3 EPU Technical Report, Section 2.8.4.3.
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APPLICABLE that primary to secondary LEAKAGE from all steam generators 
SAFETY ANALYSES (OTSGs) is one gallon per minute or increases to one gallon 
 (continued) per minute as a result of accident induced conditions.  The 

LCO requirement to limit primary to secondary LEAKAGE 
through any one OTSG to less than or equal to 150 gallons 
per day is significantly less than the conditions assumed 
in the safety analysis. 

 
 The FSAR (Ref. 3) analysis for steam generator tube rupture 

(SGTR) assumes the contaminated secondary fluid is only 
briefly released via safety valves and the majority is 
steamed to the condenser.  The 1 gpm primary to secondary 
LEAKAGE safety analysis assumption is relatively 
inconsequential in terms of offsite dose. 

 
 The safety analysis for the Steam Line Break (SLB) accident 

assumes the entire 1 gpm primary to secondary LEAKAGE is 
through the affected generator as an initial condition 
(Ref. 4).  The dose consequences resulting from the SLB 
accident meet the acceptance criteria defined in 10 CFR 
50.67. 

 
 RCS operational LEAKAGE satisfies Criterion 2 of the NRC 

Policy Statement. 
 
 
 
LCO RCS operational LEAKAGE shall be limited to: 
 
 a. Pressure Boundary LEAKAGE 
 
  No pressure boundary LEAKAGE is allowed, being 

indicative of material deterioration.  LEAKAGE of this 
type is unacceptable as the leak itself could cause 
further deterioration, resulting in higher LEAKAGE. 
Violation of this LCO could result in continued  

  degradation of the reactor coolant pressure boundary 
(RCPB).  LEAKAGE past seals and gaskets is not  
pressure boundary LEAKAGE. 

 
 b. Unidentified LEAKAGE 
 
  One gallon per minute (gpm) of unidentified LEAKAGE is 

allowed as a reasonable minimum detectable amount that 
the containment atmosphere and sump level monitoring 
equipment can detect within a reasonable time period.  
Violation of this LCO could result in continued 
degradation of the RCPB, if the LEAKAGE is from the 
pressure boundary. 

once through 

The dose analysis (Ref. 7) assumes one gpm 
primary to secondary LEAKAGE from the 
affected OTSG and an Operational LEAKAGE 
of 150 gpd from the unaffected OTSG for the 
Steam Line Break (SLB) (Ref. 8). 

The dose analysis 
assumes one gpm from 
the affected OTSG and 
150 gpd from the 
unaffected OTSG (Ref. 7). 

(gpm)

gpm

(gpd)

OTSG

one
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LCO c. Identified LEAKAGE 
 (continued) 
  Up to 10 gpm of identified LEAKAGE is considered 

allowable because LEAKAGE is from known sources that 
do not interfere with the detection of unidentified 
LEAKAGE and is well within the capability of the RCS 
makeup system.  Identified LEAKAGE includes LEAKAGE to 
the containment from specifically known and located 
sources, but does not include pressure boundary 
LEAKAGE or controlled reactor coolant pump (RCP) seal 
leakoff (a normal function not considered LEAKAGE).  
Violation of this LCO could result in continued 
degradation of a component or system. 

 
 d. Primary to Secondary LEAKAGE through Any One OTSG  
  
  The limit of 150 gallons per day per OTSG is based on 

the operational LEAKAGE performance criterion in NEI 
97-06, Steam Generator Program Guidelines (Ref. 5).  
The Steam Generator Program operational LEAKAGE 
performance criterion in NEI 97-06 states, “The RCS 
operational primary to secondary leakage through any 
one SG shall be limited to 150 gallons per day.”  The 
limit is based on operating experience with OTSG tube 
degradation mechanisms that result in tube leakage.  
The operational leakage rate criterion in conjunction 
with the implementation of the Steam Generator Program 
is an effective measure for minimizing the frequency of 
steam generator tube ruptures. 

 
 
 
APPLICABILITY In MODES 1, 2, 3, and 4, the potential for RCPB LEAKAGE or 

an event that challenges OTSG tube integrity is greatest  
since the RCS is pressurized.  In MODES 5 and 6, LEAKAGE  
limits and OTSG OPERABILITY are not required because the  
reactor coolant pressure is far lower, resulting in lower  
stresses and reduced potentials for LEAKAGE or failure. 

 
 LCO 3.4.13, "RCS Pressure Isolation Valve (PIV) Leakage," 

measures leakage through each individual PIV and can impact 
this LCO. Of the two PIVs in series in each line, leakage 
measured through one PIV does not result in RCS LEAKAGE when 
the other is leaktight.  If both valves leak and result in a 
loss of mass from the RCS, the loss must be included in the 
determination of allowable identified LEAKAGE. 

gpd

gpd
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BASES 
 
 
SURVEILLANCE SR  3.4.12.1  (continued) 
REQUIREMENTS 
 The RCS water inventory balance must be performed with the 
 reactor at steady state operating conditions and with RCS 

temperature greater than 400°F.  The test must be performed 
prior to entry into MODE 2 if it has not been performed 
within the past 72 hours near normal operating pressure.  
This surveillance is modified by two notes.  Note 1 states 
that it is not required to be performed for entry into MODE 
4 or for non-steady state conditions in MODE 3, but must be 
performed in MODE 3 above 400°F if 12 hours of steady state 
operation are achieved.  If the test is not performed prior 
to all other requirements for entry into MODE 2 being 
satisfied, entry into MODE 2 must be delayed until steady 
state operation is established and the requirements of SR 
3.0.4 are satisfied. 

 
 Steady state operation is required to perform a meaningful 

water inventory balance; calculations during maneuvering are 
not useful.  For RCS operational LEAKAGE determination by 
water inventory balance, steady state is defined as stable 
RCS pressure, temperature, power level, pressurizer and 
makeup tank levels, makeup and letdown, and RCP pump seal 
injection and return flows. 

 
 Note 2 states that this SR is not applicable to primary to 

secondary LEAKAGE because LEAKAGE of 150 gallons per day 
cannot be measured accurately by an RCS water inventory 
balance.   

 
 The 72 hour Frequency is reasonable to trend LEAKAGE and 

recognizes the importance of early leakage detection in the 
prevention of accidents.   

 
 SR  3.4.12.2 
 
 This SR verifies that primary to secondary LEAKAGE is less 

than or equal to 150 gallons per day through any one OTSG. 
Satisfying the primary to secondary LEAKAGE limit ensures 
that the operational LEAKAGE performance criterion in the 
Steam Generator Program is met.  If this SR is not met, 
compliance with LCO 3.4.16, “Steam Generator Tube 
Integrity,” should be evaluated.  The 150 gallons per day 
limit is measured at room temperature as described in 
Reference 6.  The operational LEAKAGE rate limit applies to

gpd

gpd

gpd

(OTSG)



RCS Operational LEAKAGE 
B 3.4.12 

Crystal River Unit 3 B 3.4-57 Revision No. 65 

 
 
BASES 
 
 
SURVEILLANCE SR  3.4.12.2  (continued) 
REQUIREMENTS 

LEAKAGE through any one OTSG.  If it is not practical to 
assign the LEAKAGE to an individual OTSG, all the primary 
to secondary LEAKAGE should be conservatively assumed to be 
from one OTSG. 

 
 The Surveillance is modified by a Note which states that 

the Surveillance is not required to be performed until 12 
hours after establishment of steady state operation.  For 
RCS primary to secondary LEAKAGE determination, steady 
state is defined as stable RCS pressure, temperature, power 
level, pressurizer and makeup tank levels, makeup and 
letdown, and RCP seal injection and return flows. 

 
 The Surveillance Frequency of 72 hours is a reasonable 

interval to trend primary to secondary LEAKAGE and 
recognizes the importance of early leakage detection in the 
prevention of accidents.  The primary to secondary LEAKAGE 
is determined using continuous process radiation monitors 
or radiochemical grab sampling in accordance with the EPRI 
guidelines (Ref. 6).   

 
REFERENCES 1. 10 CFR 50, Appendix A, GDC 30. 
 
 2. Regulatory Guide 1.45, May 1973. 
 
 3. FSAR, Section 14.2.2.2. 
 

4. FSAR, Section 14.2.2.1. 
 

5. NEI 97-06, “Steam Generator Program Guidelines.” 
 

6. EPRI, “Pressurized Water Reactor Primary-to-Secondary 
Leak Guidelines.”  

 

7.  CR-3 EPU Technical Report, Section 2.9.2. 
8.  U.S. NRC Regulatory Issue Summary, RIS 2007-020, 
Implementation of Primary to Secondary Leakage Performance 
Criteria, August 23, 2007. 
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B 3.4 REACTOR COOLANT SYSTEM (RCS) 
 
B 3.4.13 RCS Pressure Isolation Valve (PIV) Leakage 
 
 
BASES  
 
BACKGROUND For the purposes of this Technical Specification,  RCS PIVs 

are defined as any two in-series check valves within the RCS 
pressure boundary that separate the high pressure RCS from 
an attached low pressure system, a failure of which, would 
cause overpressurization of the low pressure system and a 
LOCA that bypasses containment.  The only valves addressed 
by this Specification are DHV-1, DHV-2, CFV-1, and CFV-3.  
During the valves operating life time, varying amounts of 
reactor coolant leakage past the valve occurs through either 
normal operational wear or mechanical deterioration.  The 
RCS PIV Leakage LCO allows RCS high pressure operation when 
leakage through these valves exists in amounts that do not 
compromise safety. 

 
 The PIV leakage limit applies to each individual valve.  

Leakage through both series PIVs in a line must be included 
as part of the identified LEAKAGE, governed by LCO 3.4.12, 
"RCS Operational LEAKAGE."  This is true during operation 
only when the loss of RCS mass through two series valves is 
determined by a water inventory balance (SR 3.4.12.1).  A 
known component of the identified LEAKAGE before operation 
begins is the least of the two individual leakage rates 
determined for leaking series PIVs during the required 
surveillance testing; leakage measured through one PIV in a 
line is not RCS operational LEAKAGE if the other is 
leaktight. 

 
 Although this Specification provides a limit on allowable 

PIV leakage rate, its main purpose is to prevent 
overpressure failure of the low pressure portions of 
connecting systems.  The leakage limit is an indication that 
the PIVs between the RCS and the connected systems are 
degraded or degrading.  PIV leakage could lead to 
overpressure of the low pressure piping or components.  
Failure consequences could be a loss of coolant accident 
(LOCA) outside of containment, an unanalyzed accident.  

 
 The basis for this LCO is the 1975 NRC "Reactor Safety 

Study" (Ref. 1).  This study identified potential 
intersystem LOCAs as a significant contributor to the risk 

DHV-611, and DHV-612
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BASES  (continued)  
 
LCO The LCO PIV leakage limit of 5 gpm is based on 0.5 gpm per 

nominal inch of valve size with a maximum limit of 5 gpm.  
Since the valves included within the scope of this 
Specification are located on 10 and 14 inch lines, 
respectively, the 5 gpm limit is appropriate.  The previous 
criterion of 1 gpm for all valve sizes imposed an 
unjustified penalty on the larger valves without providing 
information on potential valve degradation and resulted in 
higher personnel radiation exposures. 

 
 Violation of this LCO could result in continued degradation 

of a PIV, which could lead to overpressurization of a low 
pressure system and the loss of the integrity of a fission 
product barrier. 

 
 Requiring the ACIS to be OPERABLE ensures the DHR system, 

via the drop line, is protected against design system 
overpressurization.  Both channels of ACIS are required to 
be OPERABLE to provide redundant diverse means of isolating 
the decay heat drop line. 

  
 
APPLICABILITY In MODES 1, 2, 3, and 4, the PIV leakage potential and the 

need for ACIS is greatest with the RCS pressurized in excess 
of the limiting DHR System design pressure.  In MODE 4, 
valves in the DHR flow path are not required to meet the 
requirements of this LCO when in the DHR mode of operation, 
or during the transition to or from this means of core 
cooling.  This allows the DHR System to be put in service in 
the lower portions of MODE 4, eliminating the need to 
operate an RCS loop and reactor coolant pumps all the way 
down into MODE 5. 

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

the lower reactor coolant pressure results in a reduced 
potential for leakage and for a LOCA outside the 
containment.  In MODES 5 and 6, the reactor coolant system 
is less likely to experience rapid pressure increases and 
the magnitude of these increases is less.  Thus, ACIS is not 
required in these MODES. 

 

valves DHV-1, DHV-2, 
CFV-1, and CFV-3

Since DHV-611 and 
DHV-612 are located on 
a 4 inch line, the 2 gpm 
limit is appropriate.

S
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BASES  (continued)  
 
ACTIONS The ACTIONS are modified by two Notes.  Note 1 is added to 

provide clarification that the Conditions of this 
Specification are entered separately for each flow path.  
This is allowed based upon the relative independence of the 
flow paths as leakage pathways.  Note 2 requires that 
Conditions and Required Actions of systems rendered 
inoperable as a result of this Specification be entered.  
This is required since isolation of a leaking flow path in 
accordance with the Required Actions could result in the 
inoperability of the Low Pressure Injection System.  If this 
is the case, the appropriate Actions of Specification 3.5.2, 
"ECCS-Operating" should be taken.  Without the note, LCO 
3.0.6 would direct that the LPI System Actions not be taken. 
Thus, the plant could operate indefinitely in accordance 
with this Specification, with one LPI subsystem inoperable. 
This is not the intent. 

 
 A.1 and A.2 
 
 With one or more flowpaths with leakage from one or more PIV 

in excess of the 5 gpm limit, the affected flow path must be 
isolated by two valves in order to continue power operation. 
Required Actions A.1 and A.2 are modified by a Note that the 
valves used for isolation must meet the same leakage 
requirements as the PIVs and must be on the high pressure 
portion of the DHR system. 

 
 Required Action A.1 requires that the isolation with one 

valve must be performed within 4 hours.  Four hours provides 
time to reduce leakage in excess of the allowable limit or 
to isolate the affected system if leakage cannot be reduced. 
The action to isolate the high pressure portion from the low 
pressure portion does not apply to the piping leading to the 
CFTs.  This position is consistent with the intent of this 
LCO to minimize the potential for a LOCA that bypasses 
containment.  Thus, the affected DHR System flow paths are 
the only ones required to be isolated. 

 
 Required Action A.2 specifies that the two valve isolation 

barrier be restored by closing some other valve qualified 
for isolation or restoring one leaking PIV.  The 72 hour 

 

S

Note 2 requires an 
evaluation of the DHR 
System if a PIV or ACIS 
is inoperable.  The 
leakage may have 
affected LPI System 
OPERABILITY, or 
isolation of a leaking 
flow path with an 
alternate valve may 
have degraded the 
ability of one or both LPI 
subsystems to perform 
their safety function.
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BASES  
 
ACTIONS A.1 and A.2  (continued) 
 
 Completion Time considers the time required to complete the 

Action and the low probability of a second valve failing 
during this time period.  Closing and de-activating the 
second valve will render the associated LPI subsystem 
inoperable. 

 
 
 B.1 and B.2 
 
 If leakage cannot be restored, or the Required Actions 

accomplished, the plant must be placed in a MODE in which 
the requirement does not apply.   

 
 To achieve this status, the plant must be placed in MODE 3 

within 6 hours and in MODE 5 within 36 hours.  These 
Required Actions will tend to reduce the leakage and also 
the potential for a LOCA outside the containment.  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. 

 
 
 C.1 
 
 Inoperability of one or more channels of ACIS renders DHV-3 

or DHV-4 incapable of automatically isolating in response to  
a high pressure condition and preventing inadvertent opening 
of the valves at RCS pressures in excess of the DHR system 
design pressure.  If the ACIS is inoperable, operation may 
continue as long as the DHR suction penetration is isolated 
by at least one closed manual or deactivated automatic valve 
within 4 hours.  This action in effect accomplishes the 
purpose of the autoclosure function. 

  
 
SURVEILLANCE SR  3.4.13.1 
REQUIREMENTS 
 Performance of leakage testing on each RCS PIV is required 

to verify that leakage is below the specified limit and to 
identify each leaking valve.  The leakage limit of 5 gpm 
applies to each valve. 

 

S



RCS PIV Leakage 
B 3.4.13 

(continued) 
 
Crystal River Unit 3 B 3.4-63 Revision No. 79
 

 
 
BASES  
 
SURVEILLANCE SR  3.4.13.1  (continued) 
REQUIREMENTS 
 For the two PIVs in series, the leakage requirement applies 

to each valve individually and not to the combined leakage 
across both valves.  If the PIVs were not individually 
leakage tested, one valve could have failed completely and 
not detected provided the other valve in series met the 
leakage requirement.  In this situation, the protection 
provided by redundant valves would be lost. 

 
 The ASME OM Code (Ref. 3) permits leakage testing at a lower 

pressure differential than between the specified maximum RCS 
pressure and the normal pressure of the connected system 
during RCS operation (the maximum pressure differential).  
Reference 3 allows this reduced pressure testing for those 
types of valves in which the higher service pressure will 
tend to diminish the overall leakage channel opening, e.g., 
check valves.  In such cases, the observed rate should be 
adjusted to the maximum pressure differential by assuming 
leakage is directly proportional to the pressure 
differential to the one half power. 

 
 The Frequency of testing is a combination of ASME Code and 

PIV Order requirements. 
 
 The Inservice Testing Program implements the ASME OM Code 

(Ref. 3), cold shutdown performance requirement.  This 
requirement is based on the need to perform this 
Surveillance under conditions that apply during an outage 
and the potential for an unplanned transient if the 
Surveillance were performed with the plant at power. 

 
 The Frequency of prior to entering MODE 2 whenever the plant 

has been in MODE 5 for 7 days or more, if leakage testing 
has not been performed in the previous 9 months was 
contained in the April 20, 1981 PIV Order (Ref. 6).  It was 
intended to provide confidence the valves re-seated 
following any period of extended operation with flow 
through the valves.  The 7 day value is based on NUREG 1366 
recommendations (Ref. 4). 

 
 Entry into MODES 3 and 4 is allowed to establish the 

necessary differential pressures and stable RCS conditions 
to allow for performance of this Surveillance.  The Note  

5
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SURVEILLANCE SR  3.4.13.1  (continued) 
REQUIREMENTS 
 that allows this provision is complimentary to the Frequency 

of prior to entry into MODE 2 whenever the unit has been in 
MODE 5 for 7 days or more, if leakage testing has not been 
performed in the previous 9 months.   

 
 
 SR  3.4.13.2 and SR  3.4.13.3 
 
 Verifying ACIS is OPERABLE ensures that RCS pressure will 

not pressurize the DHR system beyond its design pressure of 
330 psig on the suction side and 450 psig on the discharge 
side of the pump.  The setpoint is adjusted to account for 
elevation differences between the pressure instrument and 
the drop line and is set so RCS hot leg pressure must be 
< 284 psig to open the valves.  This setpoint ensures the 
DHR design pressure will not be exceeded and the DHR relief 
valves will not lift.  The 24 month Frequency is based on 
the need to perform this Surveillance under the conditions 
that apply during a plant outage.  The 24 month Frequency is 
also acceptable based on consideration of the design 
reliability (and confirming operating experience) of the 
equipment. 

  
 
REFERENCES 1. NUREG-75/014, Appendix V, October 1975. 
 
 2. NUREG-0677, NRC, May 1980. 
 
 3. ASME Code for the Operation and Maintenance of Nuclear 

Power Plants (ASME OM Code). 
 

4. NUREG-1366, December 1992. 
 

5. Deleted 
 

6. NRC Order for Modification of License Concerning 
Primary Coolant System Pressure Isolation Valves dated 
4/20/81.  Includes Technical Evaluation Report,  
“Primary Coolant System Pressure Isolation Valves,” 
prepared by the Franklin Research Center. 
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B 3.4 REACTOR COOLANT SYSTEM (RCS) 
 
B 3.4.15 RCS Specific Activity 
 
 
BASES 
 
 
BACKGROUND The limits on specific activity ensure that the doses are  

within the 10 CFR 50.67 limits during analyzed transients 
and accidents (Ref. 1). 

  
 The LCO contains specific activity limits for both DOSE 

EQUIVALENT I-131 and gross specific activity.    
  
  
 
APPLICABLE The LCO limits on the specific activity of the reactor 
SAFETY ANALYSES coolant ensure that the resulting doses will not exceed  

the 10 CFR 50.67 dose limits.  These values represent a 
reasonable operating capability rather than a specific  
analytical result.  RCS specific activity is an input to  
the dose analyses for a Steam Generator Tube Rupture, Main 
Steam Line Break and Letdown Line Rupture (Ref. 2).  

  
 RCS Specific Activity satisfies Criterion 2 of the NRC 

Policy Statement. 
 
 
 
LCO The specific iodine activity is limited to 1.0 μCi/gm DOSE 

EQUIVALENT I-131, and the gross specific activity in the 
primary coolant is limited to the number of μCi/gm equal to 
100 divided by � (average disintegration energy of the sum 
of the average beta and gamma energies of the coolant 
nuclides in terms of MeV).  These values represent a 
reasonable operating capability rather than a specific 
analytical result.    

  
 Violation of the LCO may result in reactor coolant 

radioactivity levels that could, in the event of an 
accident, lead to site boundary doses that exceed the  
applicable dose limits of 10 CFR 50.67. 

 
 
 
APPLICABILITY In MODES 1 and 2, and in MODE 3 with RCS average temperature 

≥ 500°F, the energy in the RCS is sufficient to lift 
secondary side relief valves in the event of a SGTR. 

  
 For operation in MODE 3 with RCS average temperature 

< 500°F, and in MODES 4 and 5, the release of radioactivity 
in the event of an SGTR is unlikely since the saturation 
pressure of the reactor coolant is below the lift pressure 
settings of the atmospheric dump valves and main steam 
safety valves.  

, which ensures that offsite 
and control room dose 
meet the appropriate 
acceptance criteria 0.25

...and are conservative 
with respect to the 
specific analytical results (SGTR)

,
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ACTIONS A.1 and A.2 
 
 With the DOSE EQUIVALENT I-131 greater than the LCO limit, 

samples at intervals of 4 hours must be taken to demonstrate 
the limits of Figure 3.4.15-1 are not exceeded. The 
Completion Time of 4 hours is required to obtain and analyze 
a sample.  Sampling must continue for trending purposes. 

 
 The DOSE EQUIVALENT I-131 must be restored to limits within 

48 hours.  The Completion Time of 48 hours limits operation 
in the Condition, but provides a reasonable time for 
temporary coolant activity increases (iodine spiking or crud 
bursts) to be cleaned up with processing systems.  As such, 
the Completion Time is based on engineering judgment. 

 
 A Note permits the use of the provisions of LCO 3.0.4.c.  

This allowance permits entry into the applicable MODE(S) 
while relying on the ACTIONS. 

 
 
 B.1 
 
 If either Required Action and associated Completion Time of 

Condition A is not met or if the DOSE EQUIVALENT I-131 is in 
the unacceptable region of Figure 3.4.15-1, the reactor must 
be placed in MODE 3 with RCS average temperature < 500°F 
within 6 hours.  The Completion Time of 6 hours is required 
to get to MODE 3 below 500°F without challenging plant 
systems. 

 
 
 C.1 and C.2 
 
 With gross specific activity in excess of the allowed limit, 

an analysis must be performed within 4 hours to determine 
DOSE EQUIVALENT I-131.  The Completion Time of 4 hours is 
required to obtain and analyze a sample. 

 

the 15 μCi/gm DOSE 
EQUIVALENT I-131 
limit is

exceeds 15 μCi/gm 
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BASES  
 
ACTIONS C.1 and C.2  (continued) 
 
 In addition, the plant must be placed in MODE 3 with RCS 

average temperature less than 500°F within 6 hours. 
 
 The 6 hour action to place the plant in MODE 3 with RCS 

average temperature < 500°F lowers the saturation pressure 
of the reactor coolant below the setpoints of the main steam 
safety valves and the atmospheric dump valves, and prevents 
venting the OTSG to the environment in an SGTR event.  The 
Completion Time of 6 hours is required to reach MODE 3 from 
full power conditions in an orderly manner and without 
challenging plant systems. 

  
 
SURVEILLANCE SR  3.4.15.1 
REQUIREMENTS 
 SR 3.4.15.1 requires performing a gamma isotopic analysis as 

a measure of the gross specific activity of the reactor 
coolant at least once per 7 days.  While basically a 
quantitative measure of radionuclides with half lives longer 
than 15 minutes, excluding iodines, this measurement is the 
sum of the degassed gamma activities and the gaseous gamma 
activities in the sample taken.  This Surveillance provides 
an indication of any increase in gross specific activity. 

 The 7 day Frequency considers the unlikelihood of a gross 
fuel failure during that time period and is adequate based 
on operating history. 

 
 
 SR  3.4.15.2 
 
 This Surveillance is only required to be performed in MODE 1 

since this is when iodine production mechanisms are large 
enough to yield meaningful Surveillance results.  This  
requirement includes reactor trip events from greater than 
15% rated thermal power (RTP).  This ensures the iodine  
remains within limit during normal operation and following 
fast power changes when the stresses on the nuclear fuel are 
the greatest.  The 14 day Frequency is adequate to trend 
changes in the iodine activity level considering gross 
specific activity is monitored every 7 days.  The Frequency 
of between 2 and 6 hours after a  
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SURVEILLANCE SR  3.4.15.2  (continued) 
REQUIREMENTS 
 change of ≥ 15% RTP within a 1 hour period is established 

because the iodine levels in the core peak during this time. 
If fuel failure were to occur, this period of time would be 
the most conservative time (levels would be highest) to 
measure iodine concentration. 

 
 A single performance of SR 3.4.15.2 can satisfy  

Surveillance Requirements for multiple 1 hour periods of  
≥ 15% RTP power change; providing the sample is obtained  
and analyzed at a time that meets the 2 to 6 hour frequency 
for each hourly period it satisfies.  

  
 Changes of ≥ 15% RTP are changes in power of ≥ 15% RTP in  

one direction.  A 8% RTP power increase followed by a 8%  
RTP power decrease is not, by itself, a ≥ 15% RTP change. 

 
 SR  3.4.15.3 
 
 SR 3.4.15.3 requires radiochemical analysis for � every 

184 days (6 months) with the plant operating in MODE 1 
equilibrium conditions.  The � determination directly 
relates to the LCO and is required to verify plant operation 
within the specific gross activity LCO limit.  The analysis 
for � is a measurement of the average energies per 
disintegration for isotopes with half lives longer than 
15 minutes, excluding iodines. The Frequency of 184 days 
recognizes � does not change rapidly. 

 
 This SR has been modified by a Note that indicates the SR is 

only required to be performed 31 days after a minimum of 
2 EFPD and 20 days of MODE 1 operation have elapsed since 
the reactor was last subcritical for at least 48 hours.  
This SR 3.0.4 type exception ensures the radioactive 
materials are at equilibrium so the analysis for � is 
representative and not skewed by a crud burst or other 
similar abnormal event. 

  
 
REFERENCES 1. 10 CFR 50.67. 
 

2. FSAR, Sections 14.2.2.1, 14.2.2.2, 14.2.2.6. 
  

CR-3 EPU Technical Report, Section 2.9.2.
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BASES 

BACKGROUND performance criteria are described in Specification 
 (continued) 5.6.2.10.  Meeting the OTSG performance criteria provides 

reasonable assurance of maintaining tube integrity at 
normal and accident conditions. 

 The processes used to meet the OTSG performance criteria 
are defined by the Steam Generator Program Guidelines 
(Ref. 1). 

APPLICABLE The steam generator tube rupture (SGTR) accident is the  
SAFETY ANALYSES limiting design basis event for OTSG tubes and avoiding an  
 SGTR is the basis for this Specification.  The analysis of 

a SGTR event assumes a bounding primary to secondary 
LEAKAGE rate equal to the operational LEAKAGE rate limits 
in LCO 3.4.12, “RCS Operational LEAKAGE,” plus the leakage 
rate associated with a double-ended rupture of a single 
tube.  The accident analysis for a SGTR assumes the 
contaminated secondary fluid is only briefly released to 
the atmosphere via safety valves and the majority is 
discharged to the main condenser. 

 The analysis for design basis accidents and transients 
other than a SGTR assume the OTSG tubes retain their 
structural integrity (i.e., they are assumed not to 
rupture).  In these analyses, the steam discharge to the 
atmosphere is based on the total primary to secondary 
LEAKAGE from all OTSGs of one gallon per minute or is 
assumed to increase to one gallon per minute as a result of 
accident induced conditions.  For accidents that do not 
involve fuel damage, the primary coolant activity level of 
DOSE EQUIVALENT I-131 is assumed to be equal to the LCO 
3.4.15, “RCS Specific Activity,” limits.  For accidents 
that assume fuel damage, the primary coolant activity is a 
function of the amount of activity released from the 
damaged fuel.  The dose consequences of these events are 
within the limits of GDC 19 (Ref. 2), 10 CFR 50.67 (Ref. 3) 
or the NRC approved licensing bases (e.g., a small fraction 
of these limits). 

 Steam generator tube integrity satisfies Criterion 2 of 10 
CFR 50.36(c)(2)(ii).     

  

LCO The LCO requires that OTSG tube integrity be maintained.  
The LCO also requires that all OTSG tubes that satisfy the 
repair criteria be plugged in accordance with the Steam  
Generator Program. 

condenser prior to reactor 
trip.  Thereafter, the steam 
released from the affected 
OTSG is released to the 
environment via main 
steam safety valves and 
the atmospheric dump 
valve until the affected 
OTSG is isolated by the 
operator 70 minutes after 
reactor trip

The

(gpm)

gpm

affected
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for the MSLB only. The Locked Rotor and Control Rod Ejection accident (Ref. 7) assume 150 
gallons per day (gpd) per OTSG. The accident induced conditions that result in one gpm 
primary to secondary leakage are conditions that result in high differential pressure/temperature 
across the OTSGs tubes.  Accident conditions with high tube-to-shell delta temperature and 
high differential pressure between the primary and secondary sides of the OTSG results in the 
existing gaps opening and provides sufficient motive force for the primary to secondary leakage 
to increase to one gpm.  These conditions only exist in the MSLB. The Locked Rotor and 
Control Rod Ejection accidents do no exhibit the thermal-hydraulic conditions that would result 
in the primary to secondary leakage exceeding the value of 150 gpd per OTSG.  Therefore, the 
primary to secondary LEAKAGE from the unaffected OTSGs for these accidents is assumed to 
be 150 gpd for the dose analyses (Ref. 7). 
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BASES 
 
 
LCO is considered significant when the addition of such loads  
 (continued)  in the assessment of the structural integrity performance 

criterion could cause a lower structural limit or limiting 
burst/collapse condition to be established.”  For tube 
integrity evaluations, except for circumferential 
degradation, axial thermal loads are classified as 
secondary loads.  For circumferential degradation, the 
classification of axial thermal loads as primary or 
secondary loads will be evaluated on a case-by-case basis. 
The division between primary and secondary classifications 
will be based on detailed analysis and/or testing. 

 
 Structural integrity requires that the primary membrane 

stress intensity in a tube not exceed the yield strength 
for all ASME Code, Section III, Service Level A (normal 
operating conditions) and Service Level B (upset or 
abnormal conditions) transients included in the design 
specification.  This includes safety factors and applicable 
design basis loads based on ASME Code, Section III, 
Subsection NB (Ref. 4) and Draft Regulatory Guide 1.121 
(Ref. 5). 

 
 The accident induced leakage performance criterion ensures 

that the primary to secondary LEAKAGE caused by a design 
basis accident, other than a SGTR, is within the accident 
analysis assumptions.  The accident analysis assumes that 
accident induced leakage does not exceed one gallon per 
minute per OTSG.  The accident induced leakage rate 
includes any primary to secondary LEAKAGE existing prior to 
the accident in addition to primary to secondary LEAKAGE 
induced during the accident. 

 
 The operational LEAKAGE performance criterion provides an 

observable indication of OTSG tube conditions during plant 
operation.  The limit on operational LEAKAGE is contained 
in LCO 3.4.12, “RCS Operational LEAKAGE,” and limits 
primary to secondary LEAKAGE through any one OTSG to 150 
gallons per day.  This limit is based on the assumption 
that a single crack leaking this amount would not propagate 
to a SGTR under the stress conditions of a LOCA or a main 
steam line break.  If this amount of LEAKAGE is due to more 
than one crack, the cracks are very small, and the above 
assumption is conservative. 

gpm

gpd
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BASES 
 
 
SURVEILLANCE SR 3.4.16.2 (continued) 
REQUIREMENTS 

The Frequency of prior to entering MODE 4 following a OTSG 
inspection ensures that the Surveillance has been completed 
and all tubes meeting the repair criteria are plugged prior 
to subjecting the OTSG tubes to significant primary to  
secondary pressure differential.  

 
 
REFERENCES 1. NEI 97-06, “Steam Generator Program Guidelines.” 
 

2. 10 CFR 50 Appendix A, GDC 19. 
 
3. 10 CFR 50.67. 
 
4. ASME Boiler and Pressure Vessel Code, Section III, 

Subsection NB. 
 
5. Draft Regulatory Guide 1.121, “Basis for Plugging 

Degraded Steam Generator Tubes,” August 1976. 
 
6. EPRI, “Pressurized Water Reactor Steam Generator 

Examination Guidelines.” 
 
 

7.  CR-3 EPU Technical Report, Section 2.9.2.
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BASES  
 
APPLICABLE No operator action is assumed during the blowdown stage of  
SAFETY ANALYSIS a large break LOCA. 
 (continued) 
 The small break LOCA analysis also assumes a time delay 

after ESAS actuation before pumped flow reaches the core. 
For the larger range of small breaks (between ~ 0.2 ft2 and 
0.5 ft2), the rate of blowdown is such that the increase in 
fuel clad temperature is terminated by the CFTs, with pumped 
flow then providing continued cooling.  As break size 
decreases (~ 0.02 ft2 and 0.2 ft2), the CFTs and HPI pumps 
both play a part in terminating the rise in clad 
temperature.  As break size continues to decrease, the role 
of the CFTs continues to decrease until the tanks are not 
required and the HPI pumps, with the help of EFW for steam 
generator cooling, become responsible for terminating the 
temperature increase. 

 
 This LCO helps to ensure that the following acceptance 

criteria for the ECCS established by 10 CFR 50.46 (Ref. 2) 
will be met following a LOCA: 

 
 a. Maximum fuel element cladding temperature of 2200°F; 
 
 b. Maximum cladding oxidation of ≤ 0.17 times the total 

cladding thickness before oxidation; 
 
 c. Maximum hydrogen generation from a zirconium water 

reaction of ≤ 0.01 times the hypothetical amount that 
would be generated if all of the metal in the cladding 
cylinders surrounding the fuel, excluding the cladding 
surrounding the plenum volume, were to react; and 

 
 d. Core maintained in a coolable geometry. 
 
 Since the CFTs discharge during the blowdown and reflood 

phases of a LOCA, they do not contribute to the long term 
cooling requirements of 10 CFR 50.46. 

 
 The limits for operation with a CFT that is inoperable for 

any reason other than the boron concentration not being 
within limits minimize the time that the plant is exposed to 
a LOCA event occurring coincident with inoperability of a 
CFT, which might result in unacceptable peak cladding 
temperatures.  If a closed isolation valve cannot be opened, 

, HPI pumps, and 
atmospheric dump 
valves (ADVs)

and ADVs
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APPLICABLE or the proper water volume or nitrogen cover pressure cannot 
SAFETY ANALYSIS be restored, the full capability of one CFT is not available 
 (continued) and prompt action is required to place the reactor in a MODE 

in which this capability is not required. 
 
 The minimum volume requirement for the CFTs ensures that 

both CFTs can provide adequate inventory to reflood the core 
and downcomer following a LOCA.  The downcomer then remains 
flooded until the HPI and LPI systems start to deliver flow. 

 The maximum volume limit is based upon the need to maintain 
adequate gas volume to ensure proper injection, ensure the 
ability of the CFTs to fully discharge, and limit the 
maximum amount of boron inventory in the CFTs.  Values of 
7255 gallons and 8005 gallons are specified. 

 
 The minimum nitrogen cover pressure requirement of 577 psia 

ensures that the contained gas volume will generate 
discharge flow rates during injection that are consistent 
with those assumed in the safety analysis.  The maximum 
nitrogen cover pressure limit of 653 psia ensures that the 
amount of CFT inventory that is discharged while the RCS 
depressurizes, and is therefore lost through the break, will 
not be larger than that predicted by the safety analysis. 

 
   The minimum boron requirement of 2270 ppm is selected to 

ensure that the reactor will remain subcritical during the 
reflood stage of a large break LOCA.  The maximum allowable 
boron concentration of 3500 ppm in the CFTs ensures that the 
sump pH will be maintained between 7.0 and 11.0 following a 
LOCA (Ref. 5). 

 
 The numerical values of the parameters stated in the LCO are 

analysis values and do not include a specific allowance for 
instrument error.  However, the nitrogen cover pressure and 
tank volume limits were subsequently re-analyzed to address 
the issue.  These re-analyses were performed in order to 
error-adjust the surveillance procedure acceptance criteria 
while maintaining an acceptable operating band for the 
parameter.  The nitrogen cover pressure analysis limits 
include approximately + 12 psig allowance for instrument 
error.  Tank volume analysis (Ref. 4) opened up the 
operating band by approximately 300 gallons, although the 
upper limit was unchanged. 

2600

750

provides an

of



ECCS —Operating 
B 3.5.2 

(continued) 
 
Crystal River Unit 3 B 3.5-9 Amendment No. 182 

 

 
 
B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 
 
B 3.5.2 ECCS —Operating 
 
 
BASES  
 
BACKGROUND The function of the ECCS is to provide core cooling to 

ensure that the reactor core is protected after any of the 
following accidents: 

 
 1. Loss of coolant accident (LOCA); 
 
 2. Steam generator tube rupture (SGTR); and 
 
 3. Steam line break (SLB). 
 
 There are two modes of ECCS operation:  injection and 

recirculation.  In the injection phase, all injection is 
initially added to the Reactor Coolant System (RCS) from the 
borated water storage tank (BWST).  This injection flow is 
added via the RCS cold legs and core flood nozzles to the 
reactor vessel.  After the BWST has been depleted to < 15  
feet but > 7 feet, the ECCS recirculation phase is entered 
as the ECCS suction is manually transferred to the reactor 
building emergency sump. 

 
 Two redundant, 100% capacity trains are provided.  Each 

train consists of high pressure injection (HPI) and low 
pressure injection (LPI) subsystems.  In MODES 1, 2, and 3, 
both trains must be OPERABLE.  This ensures that 100% of the 
core cooling requirements can be provided even in the event  

 of a single active failure. 
 
 Certain size small break LOCA scenarios require emergency 

feedwater to maintain steam generator cooling until core 
decay heat can be removed solely by ECCS cooling. 
 

 A suction header supplies water from the BWST or the reactor 
  building emergency sump to the ECCS pumps.  Separate piping 

supplies each train.  Each HPI subsystem discharges into 
each of the four RCS cold legs between the reactor coolant 
pump and the reactor vessel.  Each LPI subsystem discharges 
into its associated core flood nozzle on the reactor vessel 
and discharges into the vessel downcomer area.  Control 
valves are set to balance the HPI flow to the RCS.  This 
flow balance directs sufficient flow to the core to meet the 
analysis assumptions following a small break LOCA in one of 
the RCS cold legs near an HPI nozzle. 

 
 The HPI pumps are capable of discharging to the RCS at an 

RCS pressure above the opening setpoint of the pressurizer

and boron 
precipitation control 
is initiated.

and atmospheric 
dump valves 
(ADVs)



ECCS —Operating 
B 3.5.2 

(continued) 
 
Crystal River Unit 3 B 3.5-10 Revision No. 37 
 

 
 
BASES 
 
 
BACKGROUND safety valves.  The LPI pumps are capable of discharging to 
  (continued) the RCS at an RCS pressure of approximately 200 psia.  When 

the BWST has been nearly emptied, the suction for the LPI 
pumps is manually transferred to the reactor building 
emergency sump.  The HPI pumps cannot take suction directly 
from the sump.  If HPI is still needed, a cross connect from 
the discharge side of the LPI pump to the suction of the HPI 
pumps would be opened.  This is known as "piggy backing" HPI 
to LPI, and enables continued HPI to the RCS, if needed, 
after the BWST is emptied to the switchover point. 

 
 In the long term cooling period, flow paths in the LPI 

System can be established to preclude the possibility of 
boric acid in the core region reaching an unacceptably high 
concentration.  LPI can be aligned to provide for two active 
methods of boron dilution.  In one method, the decay heat 
system drop line is aligned to the RB sump to allow gravity 
feed from the hot leg.  The other method consists of 
aligning the Auxiliary Pressurizer Spray to provide 
injection of boron dilute water into the hot leg.  Although 
important to long-term cooling, these flowpaths are not  
considered to be part of the primary success path for LOCA, 
SGTR, or SLB mitigation.  

 
 Both active methods may be affected by a failure of 

Engineered Safeguards Motor Control Center ES MCC 3AB.   
However, due to conservatisms inherent in the analyses 
which demonstrated the effectiveness of these methods,  
combined with FPC's development of restoration procedures, 
reasonable assurance exists that FPC can restore an active 
method before boron can pose a challenge to long-term core 
cooling.  As such, an exemption from the requirements of  
10CFR50 Appendix K, "Single Failure Criterion," with regard 
to post-LOCA boron precipitation control was granted 
(Ref. 7). 

 
 HPI also functions to supply borated water to the reactor 

core following increased heat removal events, such as large 
SLBs. 

 
 During a large break LOCA, RCS pressure will decrease to 

< 200 psia in < 20 seconds.  The ECCS is actuated upon 
receipt of an Engineered Safeguards Actuation System (ESAS) 
signal.  The actuation of safeguard loads is accomplished in 
a programmed time sequence.  If offsite power is available, 
the safeguard loads start immediately (in the programmed 
sequence).  If offsite power is not available, the 
engineered safety feature (ESF) buses shed normal operating 
loads and are connected to the diesel generators.  Safeguard 
loads are then actuated in the programmed time sequence.  
The time delay associated with diesel starting, sequenced 
loading, and pump starting determines the time required  

 

Insert B 3.5.2-1

this is
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Boron precipitation control is accomplished via the LPI cross-tie line and the boron precipitation 
connection, which allows a portion of the LPI flow to be injected into the reactor core through the 
RCS hot leg. Because this flow will enter the hot leg (via the Decay Heat Removal System drop 
line) and exit through the break in the cold leg at a lower elevation, the boron concentration in 
the core will be controlled during the accident.  The common hot leg injection (HLI) line is 
designed with two normally closed parallel safety-related motor-operated isolation valves that 
are used to initiate and terminate HLI as required during a LOCA. 
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BASES 
 
 
LCO Not all portions of the HPI flow path satisfy the 
 (continued) independence criteria discussed above.  Specifically, the 

HPI flow path downstream of the HPI/Makeup pumps is not  
separable into two distinct trains, and is therefore, not 
independent.  This conclusion is based upon analysis which 
shows, that in the event of a postulated break in the HPI 
injection piping, injection flow is required through a 
minimum of three (3) injection legs, assuming one pump 
operation, or through a minimum of two (2) injection legs, 
assuming two HPI pump operation.  When considering the 
impact of inoperabilities in this portion of the system, the 
same concept of maintaining single active failure protection 
must be applied.  When components become inoperable, an 
assessment of the HPI systems ability to perform its safety 
function must be performed.  If the system can continue to 
perform its safety function, without assuming a single 
active failure, then the 72 hour loss of redundancy ACTION 
is appropriate.  If the inoperability renders the system, as 
is, incapable of performing its safety function, without 
postulating a single active failure, then the plant is in a 
condition outside the safety analysis and must enter LCO 
3.0.3 immediately.  

 
 In MODES 1, 2, and 3, an ECCS train consists of an HPI 

subsystem and an LPI subsystem.  Each train includes the 
piping, instruments, and controls to ensure an OPERABLE flow 
path capable of taking suction from the BWST upon an ESAS 
signal and manually transferring suction to the reactor 
building emergency sump.  The flowpaths used to establish 
either active method of boron precipitation control,  
although important to long-term core cooling, are not  
required to be OPERABLE in order to satisfy this LCO.  

 
 During an event requiring ECCS actuation, a flow path is 

provided to ensure an abundant supply of water from the BWST 
to the RCS via the HPI and LPI pumps and their respective 
discharge flow paths to each of the four cold leg injection 
nozzles and the reactor vessel.  In the long term, this flow 
path may be manually transferred to take its supply from the 
reactor building emergency sump and to supply its flow to 
the RCS via two paths, as described in the Background 
section. 

 
 The flow path for each train must maintain its designed 

degree of independence to ensure that no single active 
failure can disable both ECCS trains. 

 

to the extent 
practicable

and LPI subsystems

or LPI s and LPI

For LPI, analysis shows 
that in the event of a 
core flood line break the 
LPI cross-tie line will 
provide some LPI flow to 
each core flood nozzle 
even with a single failure 
of one of the two LPI 
subsystems. 

ECCS trains

their

an ECCS train ECCS train

s
these

The LPI subsystem requires 
the HLI motor operated 
isolation valves to be closed 
to ensure adequate LPI flow 
during initial stages of a 
LOCA. 

is
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BASES  
 
SURVEILLANCE SR  3.5.2.5 
REQUIREMENTS 
 (continued) Verification of the positions of the listed valves in the 

HPI flowpath ensures adequate flow resistance in the  
overall system and the individual HPI lines.  Maintenance  
of adequate flow resistance and pressure drop in the piping 
system for each injection point is necessary in order to:  
(1) provide the proper flow split between injection points 
in accordance with the assumptions used in the ECCS LOCA  
analyses; (2) provide an acceptable level of total ECCS  
flow to all injection points equal to or above values 
assumed in the ECCS LOCA analyses; (3) ensure adequate  
cooling flow to the HPI pump mechanical seals; and (4)  
prevent HPI pump flow from exceeding 600 gpm when the  
system is in its minimum resistance configuration (600 gpm 
is the maximum HPI pump flow rate assumed in design 
calculations associated with Emergency Diesel Generator  
loading, ECCS pump available NPSH, and makeup tank (MUT-1) 
allowable overpressure versus level).  This 24 month  
Frequency is acceptable based on consideration of the 
design reliability of valves that are locked, sealed, or  
otherwise secured in position. 

 
  Verification of correct valve position will be accomplished 

by assuring the mechanism that locks, seals or secures the 
valves is intact.  If the stop check valves or throttle 
valves are repositioned, the valves must be returned to  
their correct position and then secured.  This "as-left" 
position verification ensures the HPI flow assumptions in  
the accident analysis are maintained.  

 
 
 SR  3.5.2.6 
 
 This Surveillance ensures that the flow controllers for the 

LPI throttle valves will automatically control the LPI train 
flow rate in the desired range and prevent LPI pump runout 
as RCS pressure decreases after a LOCA.  The 24 month 
Frequency is acceptable based on consideration of the design 
reliability (and confirming operating experience) of the 
equipment. 
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BASES  
 
SURVEILLANCE SR  3.5.2.7 
REQUIREMENTS 
  (continued) Periodic inspections of the reactor building emergency sump 

suction inlet ensure that it is unrestricted and stays in 
proper operating condition.  The 24 month Frequency is based 
on the need to perform this Surveillance under the 
conditions that apply during a plant outage and to preserve 
access to the location.  This Frequency has been found to be 
sufficient to detect abnormal degradation and has been 
confirmed by operating experience. 

  
 
REFERENCES 1. 10 CFR 50.46. 
 
 2. FSAR, Section 6.1. 
 
 3. NRC Memorandum to V. Stello, Jr., from R.L. Baer, 

"Recommended Interim Revisions to LCOs for ECCS 
Components," December 1, 1975. 

 
 4. American Society of Mechanical Engineers, Code for the 

Operation and Maintenance of Nuclear Power Plants (ASME OM 
Code). 

 
 5. BAW-2295-A, Revision 1, Justification for Extension of 

Allowed Outage Time for Low Pressure Injection and 
Reactor Building Spray Systems. 

 
6. FSAR, Section 4.3.10.1. 

 
7. Letter from NRC to FPC, 3N1098-15, dated October 29, 1998, 

"Issuance of Exemption from the Requirements of 10 CFR 50, 
Appendix K, Section I.D.1 - Crystal River Unit 3 (TAC No. 
M99892)". 

  
 
 IE Information Notice 87-01, RHR Valve Misalignment 

Causes Degradation of ECCS in PWRs, January 6, 1987.

Insert B SR 3.5.2.8-1
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SR 3.5.2.8 

Verification of proper valve position ensures that the LPI cross-tie flow path between LPI trains 
is maintained. Misalignment of these valves could render both ECCS trains inoperable. 
Securing these valves in position by assuring the mechanism that locks, seals or secures the 
valves is intact ensures that the valves cannot change position as the result of an active failure. 
These valves are similar to the type described in Reference 7, which can disable the function of 
both ECCS trains and invalidate the accident analyses. The 24 month Frequency is acceptable 
based on consideration of the design reliability of valves that are locked, sealed, or otherwise 
secured in position.  The 24 month Frequency is also based on the need to perform this 
Surveillance under the conditions that apply during a plant outage and the potential for an 
unplanned transient if the Surveillance were performed with the reactor at power. 
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BASES  
 
APPLICABLE positive suction head (NPSH) for the LPI and RB spray pumps. 
SAFETY ANALYSIS This NPSH calculation is described in the FSAR (Ref. 1), and 
 (continued) the amount of water that enters the sump from the BWST and 

other sources is one of the input assumptions.  Since the 
BWST is the main source that contributes to the amount of  
water in the sump following a LOCA, the calculation does not 
take credit for more than the minimum volume of usable water 
from the BWST. 

 
 The third factor is that the volume of water in the BWST 

must be within a range that will ensure the solution in the 
sump following a LOCA is within a specified pH range (7.0 to 
11.0) that will minimize the evolution of iodine and the 
effect of chloride and caustic stress corrosion cracking on 
the mechanical systems and components. 

 
 Although not related to ECCS, the volume range also ensures 

that refueling requirements are met and that the capacity of 
the BWST is not exceeded.  Note that the volume limits refer 
to total, rather than usable, volume required to be in the 
BWST; a certain amount of water is unusable because of tank 
discharge line location or other physical characteristics. 

 
 The 2270 ppm limit for minimum boron concentration was 

established to ensure that, following a LOCA, with a minimum 
BWST level, the reactor will remain subcritical in the cold 
condition following mixing of the BWST and Reactor Coolant 
System (RCS) water volumes.  Large break LOCAs assume that 
all control rods remain withdrawn from the core during the 
initial phases of the event, particularly blowdown.  Long- 
term shutdown does require the negative reactivity from half 
or more (cycle-specific) of the rods. 

 
 The minimum and maximum concentration limits both ensure 

that the solution in the sump following a LOCA is within a 
specified pH range (7.0 to 11.0) that will minimize the 
evolution of iodine and the effect of chloride and caustic 
stress corrosion cracking on the mechanical systems and 
components. 

 
 The 3000 ppm maximum limit for boron concentration in the 

BWST is also based on the potential for boron precipitation 
in the core during the long term cooling period following a 
LOCA.  For a cold leg break, the core dissipates heat by 
pool nucleate boiling.  Because of this boiling phenomenon 
in the core, the boric acid concentration will increase in

2600
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BASES  
 
APPLICABLE this region.  If allowed to proceed in this manner, a 
SAFETY ANALYSIS point may be reached where boron precipitation will occur in 
  (continued) the core.  Post LOCA emergency procedures direct the 

operator to establish dilution flow paths in the LPI System 
to prevent this condition by establishing a forced flow path 
through the core regardless of break location.  These 
procedures are based on the minimum time in which 
precipitation could occur, assuming that maximum boron 
concentrations exist in the borated water sources used for 
injection following a LOCA.  Boron concentrations in the 
BWST in excess of the limit could result in precipitation 
earlier than assumed in the analysis. 

 
 The 40°F lower limit on the temperature of the solution in 

the BWST was established to ensure that the solution will 
not freeze.  This temperature also helps prevent boron 
precipitation and ensures that water injection in the 
reactor vessel will not be colder than the lowest 
temperature assumed in reactor vessel stress analysis.  The 
100°F upper limit on the temperature of the BWST contents is 
consistent with the maximum injection water temperature 
assumed in the Containment Structural analyses.  An 
evaluation of the impact of raising BWST temperature from 
90°F to 100°F on calculated peak containment internal DBA 
pressure (P

a
) resulted in an increase in P

a
 from 53.3 to 

53.9 psig.  The upper temperature limit also ensures the 
BWST temperature assumed in the LOCA analysis is preserved. 
A BWST temperature of 120°F has been qualified for core 
cooling (Ref. 2). 

 
 The numerical values of the parameters stated in the SRs are 

analysis values and do not include allowance for instrument 
errors. 

 
 The BWST satisfies Criterion 3 of the NRC Policy Statement. 
  
 
LCO OPERABILITY of the BWST ensures that an adequate supply of 

borated water is available to cool and depressurize the 
containment in the event of a DBA; to cool and cover the 
core in the event of a LOCA, to ensure the reactor remains 
subcritical following a small break LOCA and Steam Line 
Break; and to ensure an adequate level exists in the 
containment sump to support ECCS and RB spray pump operation 
in the recirculation mode.  To be considered OPERABLE, the

bounded by
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BASES  
 
BACKGROUND b. Each air lock is OPERABLE, except as provided in  
 (continued) LCO 3.6.2, "Containment Air Locks". 
  
 
APPLICABLE The safety design basis for the containment is that the 
SAFETY ANALYSES containment must withstand the pressures and temperatures of 

the limiting DBA without exceeding the design leakage rate. 
 
 The DBAs that result in a challenge to containment from high 

pressures and temperatures are a loss of coolant accident 
(LOCA), a steam line break, and a rod ejection accident 
(REA) (Ref. 2). In addition, release of significant fission 
product radioactivity within containment can occur from a 
LOCA or REA. In the analyses of DBAs involving release of 
fission product radioactivity, it is assumed that the 
containment is OPERABLE so that the release to the 
environment is controlled by the rate of containment 
leakage. The containment was designed with an allowable 
leakage rate of 0.25% of containment air weight per day 
(Ref. 3). This leakage rate, used in the evaluation of 
offsite doses resulting from accidents, is defined in  
10 CFR 50, Appendix J, Option B (Ref. 1), as L

a
:
 
the 

maximum allowable leakage rate at the calculated maximum 
peak containment pressure (P

a
) resulting from the limiting 

DBA. The allowable leakage rate represented by L
a
 forms the 

basis for the acceptance criteria imposed on all containment 
leakage rate testing.  L

a
 is assumed to be 0.25% of 

containment air weight per day in the safety analysis at  
P
a
 = 54.2 psig (Ref. 3). 

 
 The dose acceptance criteria applied to accidental releases 

of radioactive material to the environment are given in 10 
CFR 50.67 (Ref. 5). 

 
 The containment satisfies Criterion 3 of the NRC Policy 

Statement. 
 
 

1
which is conservative
with respect to the
calculated peak
containment pressure.
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BASES   
 
APPLICABLE The DBAs analyzed for dose consequences that result in a 
SAFETY ANALYSES release of radioactive material within containment are a  

loss of coolant accident (LOCA) and a rod ejection accident 
(Ref. 2). In the analysis of each of these accidents, it is 
assumed that containment is OPERABLE so that release of 
fission products to the environment is controlled by the 
rate of containment leakage. The containment was designed 
with an allowable leakage rate of 0.25% of containment air 
weight per day (Ref. 3). This leakage rate is defined in 10 
CFR 50, Appendix J (Ref. 1), as L

a
: the maximum allowable 

containment leakage rate at the calculated maximum peak 
containment pressure (P

a
) following a DBA. This allowable 

leakage rate forms the basis for the acceptance criteria 
imposed on the SRs associated with the air lock. L

a 
is 0.25% 

of containment air weight per day and P
a
 is 54.2 psig,  

resulting from the limiting design basis LOCA. 
 
 The dose acceptance criteria applied to DBA releases of 

radioactive material to the environment are given in 10 CFR 
50.67 (Ref. 4).  

 
 The containment air locks satisfy Criterion 3 of the NRC 

Policy Statement. 
  
 
LCO Each containment air lock forms part of the containment 

pressure boundary. As a part of containment, the air lock 
safety function is related to control of the containment 
leakage rate resulting from a DBA. Thus, each air lock's 
structural integrity and leak tightness are essential to the 
successful mitigation of such an event. 

 
 
 

which is
conservative with
respect to
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B 3.6 CONTAINMENT SYSTEMS 
 
B 3.6.4 Containment Pressure 
 
 
BASES 
 
 
BACKGROUND The containment pressure is limited during normal operation 

to preserve the initial conditions assumed in the accident 
analyses for a loss of coolant accident (LOCA) or steam line 
break (SLB).  These limits also prevent the containment 
pressure from exceeding the containment design negative 
pressure differential with respect to the outside atmosphere 
in the event of inadvertent actuation of the Reactor 
Building Spray System. 

 
 Containment pressure is a process variable that is monitored 

and controlled. The containment pressure limits are derived 
from the input conditions used in the containment functional 
analyses and the containment structure external pressure 
analysis.  Should operation occur outside these limits 
coincident with a Design Basis Accident (DBA), post accident 
pressures could exceed calculated values. 

 
 
 
APPLICABLE Containment internal pressure is an initial condition used 
SAFETY ANALYSES in the DBA analyses to establish the maximum peak 

containment internal pressure.  The limiting DBAs 
considered, relative to containment pressure, are the LOCA 
and SLB.  The worst-case LOCA generates larger mass and 
energy release than the worst-case SLB.  Thus, the LOCA 
event bounds the SLB event from the containment peak 
pressure standpoint (Ref. 1). 

 
 The initial pressure condition used in the containment 

analysis was 17.7 psia (3.0 psig).  This resulted in a 
maximum peak pressure from a LOCA of 54.2 psig.  The LCO 
limit of 3.0 psig ensures that, in the event of an 
accident, the design pressure of 55 psig for containment is 
not exceeded. In addition, the building was designed for an 
internal pressure equal to 3 psig above external pressure 
during a tornado.  The containment was also designed for a 
negative internal pressure below external pressure, to 
withstand the resultant pressure drop from an accidental 
actuation of the Reactor Building Spray System. The 
pressure drop has been evaluated for operating within LCO 
3.6.4 Containment pressures and the resulting pressure drop 
due to building spray actuation was found to be acceptable.  

 

1.5

54.0

a conservative

with

The initial pressure condition 
used in the LOCA 
containment analysis was 
16.2 psia (1.5 psig) and 
the... SLB

The LOCA 
containment analysis 
resulted in a higher 
peak pressure with a...
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APPLICABLE the LOCA analysis, the reactor building design condition 
SAFETY ANALYSES will not be exceeded. 
 (continued) 
 The LOCA that was identified as presenting the greatest 

challenge to containment OPERABILITY was a cold leg Reactor 
Coolant System break, of specified size, at a reactor 
coolant pump suction. 

 
 Containment average air temperature satisfies Criterion 2 of 

the NRC Policy Statement. 
  
 
LCO During a DBA, with an initial containment arithmetic average 

air temperature less than or equal to the LCO temperature 
limit, the resultant peak accident temperature is maintained 
below the containment design temperature. As a result, the 
ability of containment to perform its design function is 
ensured. 

 
 The numerical limit in the LCO has not been adjusted to 

account for instrument error. 
  
 
APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of 

radioactive material to containment. In MODES 5 and 6, the 
probability and consequences of these events are reduced due 
to the pressure and temperature limitations of these MODES. 
Therefore, maintaining containment average air temperature 
within the limit is not required in MODE 5 or 6. 

  
 
ACTIONS A.1 
 
 When containment average air temperature is not within the 

limit of the LCO, it must be restored within 8 hours. This 
Required Action is necessary to return operation to within 
the bounds of the containment analysis. The 8 hour 
Completion Time is acceptable considering the sensitivity of 
the containment analysis to variations in this parameter and 
provides sufficient time to correct minor problems. 

 

double end rupture of 
the Reactor Coolant 
System hot leg near 
the steam generator. 

LOCA 

with respect to temperature  
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BACKGROUND Containment Cooling System   (continued) 
 
 Upon receipt of a high reactor building pressure ES signal 

(4 psig), the two operating cooling fans running at high 
speed will automatically stop. One cooling unit fan will 
automatically restart and run at low speed, provided normal 
or emergency power is available. In post accident operation 
following an actuation signal, one Containment Cooling 
System fan will start automatically in slow speed if one is 
not already running. If the lead fan fails to start or 
trips, a second fan will automatically start in slow speed. 
A fan is operated at the lower speed during accident 
conditions to prevent motor overload from the higher density 
atmosphere. The automatic changeover valves operate to 
provide Nuclear Service Closed Cycle Cooling (SW) System 
flow to the cooling units and isolate the CI System flow.  

  
 
APPLICABLE  The RB Spray System and Containment Cooling System limit the  
SAFETY ANALYSES temperature and pressure that could be experienced following 

a DBA. The limiting DBAs considered are the loss of coolant 
accident (LOCA) and the steam line break. The postulated 
DBAs are analyzed, with regard to containment ES systems, 
assuming the loss of one ES bus. This is the worst-case 
single active failure, resulting in one train of the RB 
Spray System and one train of the Containment Cooling System 
being inoperable. 

 
 The analysis and evaluation show that, under the worst-case 

scenario, the highest peak containment pressure is 54.2 psig 
(experienced during a LOCA). The analysis shows that the 
peak containment temperature is 278.4°F (experienced during 
a LOCA). Both results are less than the design values. 
(See the Bases for LCO 3.6.4, "Containment Pressure," and 
LCO 3.6.5, "Containment Air Temperature," for a detailed 
discussion.) The analyses and evaluations assume a power 
level of 2619 MWt, one RB spray train and one RB cooling 
train operating, and initial (pre-accident) conditions of 
130°F and 17.7 psia. The analyses also assume a response 
time delayed initiation to provide conservative peak 
calculated containment pressure and temperature responses. 

 
 

54.0

16.2

3026.1

278.9

. Two cases were
considered in the
analyses. One case
considered

The second case
considered the loss of
all RB cooling trains,
resulting in two RB
spray trains available
to limit temperature
and pressure.
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BASES  
 
APPLICABLE The effect of an inadvertent RB spray actuation has also 
SAFETY ANALYSIS been analyzed. An inadvertent spray actuation results in a 
 (continued) 2.5 psig containment pressure drop and is associated with 

the sudden cooling effect in the interior of the leak tight 
containment. Additional discussion is provided in the Bases 
for LCO 3.6.4. 

 
 The modeled RB Spray System actuation from the containment 

analyses is based on a response time associated with 
exceeding the RB pressure High-High setpoint coincident with  
a high pressure injection start permit actuation signal to 
achieve full flow through the containment spray nozzles.  
The Containment Spray System total response time of 90 
seconds includes emergency diesel generator (EDG) startup 
(for loss of offsite power), block loading of equipment, 
spray pump startup, and spray line filling (Ref. 2).  

 
 Containment cooling train performance for post accident 

conditions is given in Reference 3. The result of the 
analysis is that one train of RB cooling will contribute 
sufficient peak cooling capacity during the post accident 
condition in conjunction with one RB spray train to 
successfully limit peak containment pressure and temperature 
to less than design values. The train post accident cooling 
capacity under varying containment ambient conditions,  
required to perform the accident analyses, is also shown in 
Reference 4. 

 
 The modeled Containment Cooling System actuation from the 

containment analysis is based on a response time associated 
with exceeding the containment pressure high setpoint to 
achieve full Containment Cooling System air and safety grade  
cooling water flow. The Containment Cooling System total 
response time of 25 seconds includes signal delay, EDG 
startup (for loss of offsite power), and service water pump 
startup times (Ref. 3). 

 
 The Reactor Building Spray System and the Containment 

Cooling System satisfy Criterion 3 of the NRC Policy 
Statement. 

 
 
 
LCO During a DBA, a minimum of one containment cooling train and 

one RB spray train are required to maintain the containment 
peak pressure and temperature below the design limits. 
Additionally, one RB spray train is required to remove 

 

The analysis results
also indicate that with
no RB cooling trains
OPERABLE, two trains
of RB spray will
successfully limit peak
containment pressure
and temperature to less
than design values.
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B 3.7 PLANT SYSTEMS 
 
B 3.7.1 Main Steam Safety Valves (MSSVs) 
 
 
BASES  
 
BACKGROUND The principal function of the main steam safety valves

(MSSVs) is to provide overpressure protection for the Main
Steam (MS) System. In doing so, the MSSVs also provide a
heat sink for removal of energy from the Reactor Coolant
System (RCS) should the preferred heat sink provided by the 
main condenser and Circulating Water System not be 
available. 

 
 There are a total of 16 MSSVs, four located on each main 

steam line upstream of the main steam isolation valves 
within the intermediate building. The MSSV capacity and 
pressure relief setpoints are determined in accordance with 
Section III of the ASME Boiler and Pressure Vessel Code, 
1971 Edition (Ref. 1). This Code specifies that sufficient 
relief capacity must be provided to prevent transient 
pressures from exceeding 110% of the MS System design 
pressure. Additionally, the Code requires that at least one 
MSSV be set at or below the MS System design pressure. 
Therefore, the lowest relief setpoint valves (two per OTSG) 
are set at 1050 psig. The remaining MSSVs are set at 
staggered lift setpoints up to 1100 psig so that only the 
number of valves needed to provide relief capacity will be 
actuated. The use of staggered setpoints also reduces the 
potential for valve chattering and provides for a more 
controlled release of steam than would occur if all MSSVs 
actuated at the same pressure. 

 
 The MSSVs are designed to be capable of relieving 

approximately 11.9 million lbm/hr steam at the MS System 
design pressure of 1050 psig. This relief capacity is 
approximately 112 % of the MS System design flow rate, 
providing allowance for the nuclear overpower trip setting 
and associated instrument error (Ref. 2). At 1145 psig, all 
MSSVs are expected to be open providing a total relief 
capacity of 13 million lbm/hr which is approximately 118 % 
of the total secondary steam flow at RATED THERMAL POWER.  

 
 Fourteen of the 16 MSSVs are identical in design, having 

only relief setpoint differences. Each of these valves has 
an orifice size of 4.515 inches and a relief capacity of 

provides
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BASES  
 
BACKGROUND 845,759 lbm/hr at design conditions. The remaining two 
 (continued) MSSVs (MSV-40 and MSV-48) provide less relief capacity than 

the others, having a flow orifice of 3.750 inches and a 
relief capacity of 583,574 lbm/hr at design conditions. 

  
 
APPLICABLE The design basis of the MSSVs is established by the ASME 
SAFETY ANALYSIS Code and is to provide overpressure protection for the MS 

System and steam generators (OTSGs). The events which 
challenge the MSSV relieving capabilities are those 
resulting in decreased RCS heat removal. Typical events 
analyzed include: 

 
• Turbine generator trip (Ref. 3) 
• Loss of offsite power (Ref. 4) 
• Loss of main feedwater (Ref. 5) 
• Steam generator tube rupture (Ref. 6) 
 

 Of these events, the transient which results in the largest 
pressure spike and therefore the most severe challenge to 
the MSSV relief capacity was the turbine generator trip 
(Ref. 3). For this event the overpressure protection 
analysis assumed that the plant was operating just under the 
nuclear overpower reactor trip setpoint and the turbine 
bypass valves did not actuate (Ref. 7). The OPERABILITY of 
the MSSVs was required to prevent the MS System from 
exceeding 110% of system design pressure. 

 
 MSSV relief capacity is adequate to prevent MS System 

overpressurization even if any one of the 16 MSSVs fails to 
open following the most severe transient analyzed (Ref. 2). 

 
 The MSSVs satisfy Criterion 3 of the NRC Policy Statement. 
  
 
LCO  The MSSV setpoints are established to prevent 

overpressurization as discussed in the Applicable Safety 
Analysis section of these Bases. The LCO requires a varying 
secondary side relief capacity (number of MSSVs required to 
be OPERABLE) dependent on power level and nuclear overpower 
trip setpoint. Additionally, one valve on each OTSG must 
have a lift setpoint of 1050 psig (± 3%) in order to meet 
Code requirements. Two valves are set to a nominal lift

9
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ACTIONS The ACTIONS table is modified by a Note indicating that 

separate Condition entry is allowed for each MSSV. 
 
 A.1 and A.2 
 
 An alternative to restoring the inoperable MSSV(s) to 

OPERABLE status is to reduce power so that the available 
MSSV relief capacity meets ASME Code requirements for the 
existing power level. Operation may continue, provided the 
THERMAL POWER and RPS nuclear overpower trip setpoint are 
reduced by the application of the following formulas:   

 100%   X    
Z
Y  RP =  

 
 and   

 
 where: 
 
 RP = Reduced power limit (not to exceed RTP); 
 
 SP = Nuclear overpower trip setpoint (not to exceed 
  W); 
 
 W = Nuclear overpower trip setpoint for four pump 

operation as specified in Table 3.3.1-1 of 
  LCO 3.3.1, "Reactor Protection System (RPS)"; 
 
 Y = Total OPERABLE MSSV relief capacity per OTSG 
  based on a summation of individual OPERABLE MSSV 
  relief capacities per OTSG (lbm/hour); and 
 
 Z = Required relief capacity per OTSG of 
  6,160,000 lbm/hour at 112% of RTP (Ref. 7). 
 
 The 4 hour Completion Time for Required Action A.1 is a 

reasonable time period to reduce power level and is based on 
the low probability of an event occurring during this period 
that would require activation of the MSSVs. An additional 
8 hours is allowed for Required Action A.2 to reduce the RPS 
nuclear overpower trip setpoints.

W X  
Z
YSP =
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SURVEILLANCE SR 3.7.1.1  (continued) 
REQUIREMENTS 
 The ANSI/ASME Standard requires the testing of all valves 

every 5 years, with a minimum of 20% of the valves tested 
every 24 months. Reference 8 provides the activities and 
frequencies necessary to satisfy the requirements. 
Table 3.7.1-1 allows a ± 3% setpoint tolerance for 
OPERABILITY; however, valves removed for maintenance or 
testing are required to be reset to ± 1% following re-
installation in order to allow for drift. Administrative 
limits on the as-left low-end MSSV setpoint (i.e. 1050 psig,   
-1%) have been established to reduce the probability of an 
inadvertent opening of the valve during normal plant 
operation. 

 
 This SR is modified by a Note that provides an SR 3.0.4 type 

exception and allows entry into and operation in MODE 3 
prior to performing the SR. The MSSVs may be either bench 
tested or tested in situ at hot conditions using an assist 
device to simulate lift pressure. If the MSSVs are not 
tested at hot conditions, the lift setting pressure is 
corrected to ambient conditions of the valve at operating 
temperature and pressure. 

  
 
REFERENCES 1. ASME, Boiler and Pressure Vessel Code, Section III, 

Article NC-7000, 1971. 
 
 2. B&W Document 51-1174336-00, March 2, 1989. 
 
 3. FSAR, Section 10.3.5. 
 
 4. FSAR, Section 14.1.2.8. 
 
 5. FSAR, Section 14.2.2.9. 
 
 6. FSAR, Section 14.2.2.2. 
 
 7. SER on Amendment 77, dated April 25, 1985. 
 
 8. ASME Code for the Operation and Maintenance of Nuclear 

Power Plants (ASME OM Code). 
 

9. Deleted. 
 

10. B&W Document 86-1219188-00. 
  

CR-3 EPU Technical Report, Section 2.8.5.2.1.
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B 3.7 PLANT SYSTEMS 
 
B 3.7.2 Main Steam Isolation Valves (MSIVs) 
 
 
BASES  
 
BACKGROUND The principal function of the main steam isolation valves 

(MSIVs) is to isolate steam flow from the secondary side of 
the steam generators (OTSGs) following a steam line break 
(SLB). A transient such as increased steam flow through the 
turbine bypass valves causing low steam generator pressure 
would also be terminated by closure of the MSIVs. 

 
 One MSIV is located in each of four main steam lines 

outside, but close to, containment. The MSIVs are located 
downstream of the main steam safety valves (MSSVs) and steam 
supply lines to the emergency feedwater (EFW) pump turbine 
to prevent isolation of these critical steam loads in the 
event of MSIV closure. Closure of the MSIVs isolates the 
OTSGs from the turbine, turbine bypass valves, and other 
auxiliary steam loads. 

 
 The MSIVs are spring actuated, pneumatically-operated valves 

which are opened/assisted-closed by instrument air pressure 
(Ref. 1). These valves close on receipt of a main steam  
line isolation signal generated by the Emergency Feedwater 
Initiation and Control (EFIC) System based upon low OTSG 
pressure. The main steam lines can also be manually  
isolated from the control room. 

 
 A description of the MSIVs is contained in FSAR, Section 

10.2.1.4 (Ref. 2). In isolating the main steam lines, the 
MSIVs satisfy 10 CFR 50 Appendix A General Design Criteria 
(GDC) 57 requirements for isolation of closed system lines 
which penetrate containment (Ref. 3). 

 
 
 
APPLICABLE The SLB analysis was reperformed crediting all "as built" 
SAFETY ANALYSIS systems and their associated response times. This is 

documented in AREVA Engineering Information Record 51-
9108715-000, “CR-3 ROTSG Support – Limited Scope DOE.”  In 
this analysis, EFIC isolation of Main Feedwater and Main 
Steam were credited. The required stroke time of the MSIVs 
is six seconds which includes an EFIC signal process delay and 
valve closure from the time of OTSG low pressure of 595 
psig. The required ITS EFIC actuation on OTSG low pressure is 
greater than or equal to 600 psig. The lower analysis 
pressure is conservative.

assumes

Systems.

response

from the time of the OTSG 
low pressure actuation 
signal,

conservatively lower than 600 psig.
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APPLICABLE There are several reasons why all MSIVs are isolated on an 
SAFETY ANALYSIS EFIC MS isolation, including those on the intact generator. 
 (continued) Restricting the blowdown to a single OTSG is necessary to 

limit the positive reactivity effects associated with the 
resulting Reactor Coolant System (RCS) cooldown, as well as 
to prevent containment overpressurization in the event of a 
break within the reactor building coincident with the 
failure of feedwater to isolate. (Ref. 4).  Additionally, 
MSIV closure ensures that at least one OTSG remains 
 available for RCS cooldown and capable of supplying steam to 
the turbine driven EFW pump. 

 
 Several SLB variations are considered in the accident 

analysis. Steam line isolation prevents a single break from 
affecting both OTSGs, allowing the unaffected OTSG to be 
used for RCS heat removal. A controlled cooldown can then 
be maintained, through operation of the EFW system and steam 
relief through the atmospheric dump valves or turbine bypass 
valves. 

 
 In the event of a single MSIV failure coincident with an SLB 

accident, closure of the three remaining MSIVs will prevent 
continued, simultaneous blowdown of both OTSGs. Thus, the 
accident analysis has shown the SLB can be mitigated even 
with the failure of a single MSIV. 

 
 In contrast with the postulated SLB events, the MSIVs are 

assumed to be open following a steam generator tube rupture 
(SGTR) accident. Following a SGTR, activity and inventory 
contained within the RCS is leaked into the MS System, where 
it is then available for release to the environment. In the 
evaluation of offsite dose following a SGTR, the turbine 
bypass valves (TBVs) were used to establish and maintain RCS 
cooldown, directing the leaked reactor coolant to the 
condenser. Within the condenser, a partial removal of  
iodine was considered, effectively reducing the total 
quantity of radioactivity contributing to the post-accident 
offsite dose. Although the resultant offsite dose is 
predicted to be considerably less than the guidelines of 10 
CFR 50.67, the ability to maintain the MSIVs open is essential 
to keeping offsite doses within analyzed values (Ref. 5). 

 
 The MSIVs satisfy Criterion 3 of the NRC Policy Statement. 

(ADVs)

are they are
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APPLICABLE Closure of the MFIVs terminates the addition of feedwater to  
SAFETY ANALYSES an affected OTSG. This limits the mass and energy releases 

for breaks within containment, reduces cooldown effects, and 
reduces the potential for a return to power due to a return 
to critical following reactor trip. 

 
 The SLB analysis was reperformed crediting all "as built" 

systems and their associated response times. This is 
documented in AREVA Engineering Information Record 51-
9108715-000, “CR-3 ROTSG Support – Limited Scope DOE.”  In 
this analysis, EFIC isolation of Main Feedwater and Main 
Steam were credited. The required stroke time of the MFIVs, 
except for the low load block valves FWV-31 and FWV-32, is 
34 seconds which includes an EFIC signal process delay and 
valve closure from the time of OTSG low pressure of 595 
psig. The actual EFIC actuation on OTSG low pressure is 
greater than or equal to 600 psig. The lower analysis 
pressure is conservative. The low load block valves FWV-31 
and FWV-32 are required to stroke close in 67 seconds which 
includes an EFIC signal process delay and valve closure. 

 
 The MFIVs satisfy Criterion 3 of the NRC Policy Statement. 
  
 
LCO This LCO ensures that the MFIVs will isolate MFW flow to the 

OTSGs following a FWLB or a main steam line break. The 
following valves are addressed by this LCO: 

 
 OTSG A OTSG B 
 
 FWV-30 Main block valve FWV-29 
 FWV-31 Low load block valve FWV-32 
 FWV-36 Startup block valve FWV-33  
 FWV-14  MFW  pump suction valve FWV-15 
 
  FWV-28 MFW  cross connect valve 
 
 

s

assumes

Systems

response

assumed from the time 
of the OTSG low 
pressure actuation 
signal,

conservatively lower 
than 600 psig.

FWV-14 and FWV-15 
are assumed to close in 
20 seconds. FWV-28, 
FWV-29, FWV-30, 
FWV-33, and FWV-36 
are assumed to close in 
31 seconds.  

assumed
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ACTIONS B.1 and B.2 
 (continued) 
 With one or more flow paths not capable of isolating within 

the required isolation time, action must be taken to restore 
one valve to within the required closure time or to isolate 
the affected flow path. The Required Actions are the same  
as those specified in Condition A of this Specification, 
except the Completion Time for B.1 is reduced to 24 hours. 

 
 The 24 hour Completion Time reflects analysis that 

demonstrated reduced stroke times will not likely challenge 
the containment analysis. However, the level of degradation 
represented by this Condition is considered more serious 
than Condition A. 

 
 When in Condition B, the Required Actions of Condition A are 

also applicable. 
 
  C.1 
 
 With two inoperable valves in the same flow path, valve 

isolation capability has been lost. Under these conditions, 
at least one of the affected valves in each flow path must 
be restored to OPERABLE status within 8 hours. The 8 hour 
Completion Time is reasonable, based on operating 
experience. 

 
ACTIONS D.1 
 (continued) 
 With a startup block valve (FWV-33,-36) in one or more flow 

paths inoperable, action must be taken to restore the 
affected valves to OPERABLE status within 72 hours. In this 
Condition, valve closure or isolation is not an acceptable 
alternative action because the ICS controlled startup 
control valves are necessary to provide and control main 
feedwater following a reactor trip. Closure of the startup 
block valves would preclude this function post-trip and 
potentially challenge Emergency Feedwater System operation. 

s
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ACTIONS D.1  (continued)  

 The 72 hour Completion Time takes into account the 
redundancy afforded by the remaining OPERABLE valve in the 
flowpath, the MFW ump trip feature provided on low OTSG 
pressure, and the low probability of an event occurring  
during this time period that would require isolation of the 
MFW flow paths.  

 E.1 and E.2  
 If the MFIVs cannot be restored to OPERABLE status, or 

closed, or isolated within the associated Completion Time, 
the plant must be placed in a MODE in which the LCO does not 
apply. To achieve this status, the plant must be placed in 
at least MODE 3 within 6 hours and in MODE 4 within  
12 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. 

 
 
 
SURVEILLANCE SR 3.7.3.1 
REQUIREMENTS 
 This SR verifies that MFIV closure time is within the 

acceptance criteria in the Inservice Testing Program. In 
order to be consistent with the safety analysis as 
documented in AREVA Engineering Information Record 51-
9108715-000, “CR-3 ROTSG Support – Limited Scope DOE.”  the 
required stroke time of the MFIVs, except for the low load 
block valves FWV-31 and FWV-32, is 34 seconds which 
includes an EFIC signal process delay and valve closure 
from the time of OTSG low pressure of 595 psig. The actual 
EFIC actuation on OTSG low pressure is greater than or 
equal to 600 psig. The lower analysis pressure is 
conservative. The low load block valves FWV-31 and FWV-32 
are required to stroke close in 67 seconds which includes 
an EFIC signal process delay and valve closure. This 
Surveillance is normally performed upon returning the plant 
to operation following a refueling outage. The MFIVs should 
1 not be tested at power since even a part stroke exercise 
increases the risk of a valve closure, and the risk of a 
plant transient with the plant generating power. As these 
valves are not tested at power, they are exempt from the 
ASME OM Code (Ref. 3) quarterly valve stroke requirements. 

 
 This SR is modified by a Note that allows entry into and 

operation in MODE 3 prior to performing the SR. This allows 
delaying testing until MODE 3 in order to establish the test 
conditions most representative of those under which the 
acceptance criterion was generated. 

s

MFIV isolation times 
are assumed in the 
accident and 
containment analyses.
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B 3.7 PLANT SYSTEMS 
 
B 3.7.4 Turbine Bypass Valves (TBVs) 
 
 
BASES  
 
BACKGROUND The TBVs provide a method for cooling the plant to Decay 

Heat Removal (DHR) System entry conditions via the main 
condenser. Following an accident, this is done in 
conjunction with the Emergency Feedwater (EFW) System, 
providing flow from the EFW tank (EFT-2). There are four 
air-operated TBVs, two per steam generator (OTSG). The  
TBVs are located downstream of the main steam isolation 
valves (MSIVs) and other remote power-operated isolation 
valves to permit the valves to be isolated if necessary. 
Each TBV is sized to pass 3.75% of rated main steam flow 
(418,500 lbm/hr at normal steam conditions) and combined, 
the valves are capable of cooling down the plant at the 
design rate of 100°F/hour (Ref. 1). All four TBVs are 
controllable from the Main Control Board as well as local 
manual at the valves themselves. The TBVs are not 
available following a loss of offsite power (LOOP) due to 
the loss of the Circulating Water System and eventually the 
condenser. However, the licensing basis for the Steam 
Generator Tube Rupture (SGTR) accident does not require a 
LOOP be assumed. 

 
 In the event of a LOOP, the Atmospheric Dump Valves (ADVs) 

would be relied upon to perform the secondary side heat 
removal function.  Calculation N-00-0004 indicates that the 
ADVs can be used to cool down the plant and still meet 10 
CFR 50.67 limits.  However, the offsite dose would be 
significantly higher than those associated with a TBV-based 
cooldown. 

 
 The ADVs are air-operated valves equipped with pneumatic 

controllers to permit control of the cooldown rate. The 
valves are provided with a backup supply of bottled air. 
Manual valve alignment is necessary to use this air to 
operate the ADVs on loss of pressure in the normal 
instrument air supply. The air supply is sized to provide 
sufficient pressurized gas to operate the ADVs for four 
hours, the time required to cope with a Station Blackout 
event. This also provides the capability to operate the  
ADVs to minimize the radiological consequences of a Steam 
Generator Tube Rupture with a LOOP (a beyond design and 
licensing basis scenario).

5.68

735,000
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APPLICABLE The TBVs are assumed to be used by the operator to cool down 
SAFETY ANALYSIS the plant following the design basis SGTR event (Ref. 2). 

The initiating event is a double-ended rupture of a single 
OTSG tube, resulting in a primary to secondary leak rate of 
435 gpm; too large for normal makeup to compensate. RCS 
pressure decreases to the Reactor Protection System (RPS) 
low-pressure trip setpoint and the reactor is automatically 
shut down. In turn, the turbine trips and the OTSGs are 
isolated. Prior to operator actions to cool down the unit, 
the TBVs, ADVs, and the main steam safety valves (MSSVs) are 
assumed to operate automatically to relieve steam and 
maintain the OTSG's pressure and temperature below the 
design value. This is assumed to occur over a period of one 
minute, 8 minutes following initiation of an event. 

 
 At 9 minutes into the event, the analysis assumes secondary 

side pressure has decreased to below the ADV and MSSV 
setpoints and that the direct release to the environment is 
terminated. From this point in time until 8 hours after the 
start of the event, both OTSGs are continuously steamed to 
the condenser in order to remove decay heat and cooldown/ 
de-pressurize the RCS to DHR System entry conditions. The 
analysis assumes all four TBVs are available to perform this 
function. At 8 hours into the event, offsite radioactivity 
releases are terminated as DHR is assumed to be in 
operation. 

 
 The proper operation of the TBVs allows both OTSGs, both the 

faulted and intact (assumed to have a 1 gpm primary to 
secondary leak rate), to be steamed to the condenser. This 
is significant in terms of offsite dose consequences 
resulting from the SGTR. A gas-liquid partition factor for 
iodine of 1.0 E-4 was assumed for releases occurring through 
the condenser. Releases directly to the atmosphere assume a 
partition factor of 1.0. Offsite doses calculated from the 
event are directly proportional to the value assumed for the 
partition factor. Thus, proper operation of the TBVs is 
necessary to maintain dose consequences associated with a 
SGTR to a minimum. 

 
 The TBVs satisfy Criterion 3 of the NRC Policy Statement. 
 

For the purposes of 
offsite dose 
calculations, OTSG 
break flow is 
conservatively 
assumed to be 435 
gpm and it is assumed 
at 24...

and

over a short period 
immediately following 
the reactor trip

When

the ADVs and MSSVs close,

(Ref. 4)

(Refs. 3 and 4)
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BASES (continued)  
 
LCO Each TBV (two per OTSG) is required to be OPERABLE for this 

LCO. Failure to meet the LCO can result in the inability to 
cooldown to DHR System entry conditions following a SGTR 
event while maintaining offsite doses to a minimum. A TBV 
is considered OPERABLE when it is capable of providing a 
controlled relief of the main steam flow, and is capable of 
fully opening and closing when manually commanded to do so 
by the operator. 

  
 
APPLICABILITY In MODES 1, 2, and 3, the pressures and temperatures in the

RCS are high enough to initiate a SGTR and require secondary
side depressurization. Therefore, the TBVs are required to 
be OPERABLE in these MODES. 

 
 In MODES 4, 5, and 6, a SGTR is not a credible event due to 

the reduced stresses in the generator tubes and low driving 
head for release to the environment. 

  
 
ACTIONS  A.1 and A.2 
 
 With one or more TBV(s) inoperable, action must be taken to 

restore all TBVs to OPERABLE status. The 7 day Completion 
Time is reasonable to repair inoperable TBVs, based on the 
availability of other means of depressurizing the RCS 
following a SGTR, and the low probability of this event 
occurring during the 7 day period. As an alternative to 
restoring the TBV(s) to OPERABLE status, the associated OTSG 
ADV must be verified to be OPERABLE within 7 days. This 
entails verifying that SR 3.7.4.1 is "current" for the ADV, 
or performing the Surveillance. Reliance on the ADV to 
satisfy the ACTIONS of this Specification is considered 
acceptable based on the early analysis. 

 
  B.1 and B.2 
 
 If the TBVs cannot be restored to OPERABLE status within the 

associated Completion Time, the plant must be placed in a 
MODE in which the LCO does not apply. To achieve this 
status, the plant must be placed in at least MODE 3 within 
6 hours, and in MODE 4 within 12 hours. The allowed 

Insert B 3.7.4-1
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This may be performed as an administrative check by examining logs or other 
information to determine if the associated ADV is out of service for maintenance or 
other reasons.  It does not mean to perform the Surveillances needed to demonstrate 
the OPERABILITY of the ADVs.  If the OPERABILITY of associated ADV cannot be 
verified or if the ADV is discovered inoperable following entry into Condition A, 
Condition B must be entered. 
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BASES  
 
ACTIONS  B.1 and B.2  (continued) 
 
 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. 

  
 
SURVEILLANCE SR 3.7.4.1 
REQUIREMENTS 
 To perform a controlled cooldown of the RCS, the TBVs must 
 be able to be opened remotely and throttled through their 

full range. This SR ensures that the TBVs are tested  
through a full control cycle at least once per fuel cycle. 
Cycling TBVs during plant heatup satisfies this requirement. 
Operating experience has shown that these components usually 
pass the Surveillance when performed at the 24 month 
Frequency. Therefore, the Frequency was concluded to be 
acceptable from a reliability standpoint. 

  
 
REFERENCES 1. FSAR, Section 10.2.1.4. 
 

2. FSAR, Section 14.2.2.2. 
 

3. FPC Calculation N-00-0004. 
  
 

      CR-3 EPU Technical Report, Section 2.8.5.6.2. 
4.   CR-3 EPU Technical Report, Section 2.9.2.
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BASES  
 
BACKGROUND The preferred water source for both EFW pump trains is the 
  (continued) Seismic Class I, missile protected dedicated EFW tank.  

Backup supplies of emergency feedwater are provided by the 
condensate storage tank and the Fire Service Water Storage 
Tanks.  The main condenser hotwell can also supply the 
turbine driven EFW pump and the defense-in-depth motor 
driven EFW pump.  
 
The pumps and OTSGs are protected from excessively high flow 
induced problems by cavitating venturis (EF-62-FO, EF-63-FO,  
and EF-64-FO) in the pump discharge lines, designed to limit 
EFW flow to the steam generators regardless of steam 
generator pressure (Ref. 7).  In addition, the interlock 
between the motor driven and diesel driven EFW pumps and 
administrative controls preclude excessively high flow to 
the OTSGs from concurrent operation of all three EFW pumps. 

 
  DC powered block and control valves are actuated to feed the 
  appropriate steam generator by the Emergency Feedwater 

Initiation and Control (EFIC) System.  The capacity of  
either EFW pump is sufficient to remove decay heat and cool 
the plant until the Reactor Coolant System (RCS) pressure 
and temperature are low enough to place the Decay Heat 
Removal (DHR) System in service or until core decay heat can  
be removed solely by ECCS.  

 
    
 
  
 
 
 

Minimum flow instruments are provided to protect the associated 
EFW pump from overheating when the pump is operating and the 
associated injection flow to the OTSGs is low. The pump 
recirculation line valve is opened when low flow is sensed, and 
the valve is automatically closed when the EFW pump flow is 
adequate to protect the pump.  
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BASES  
 
APPLICABLE The EFW System is designed to remain functional following  
SAFETY ANALYSES the maximum hypothetical earthquake.  It will also remain  
 (continued) functional following a single failure in addition to any of 

the above events.  No single failure prevents EFW from 
being supplied to the intact OTSG nor allows EFW to be 
supplied to the faulted OTSG.  Note that in most cases of a 
main feedwater break or a steam line break, the 
depressurization of the affected OTSG would cause the 
automatic initiation of EFW.  However, there will be some 
small break sizes for which automatic detection will not be 
possible.  For these small breaks, the operator will have 
sufficient time in which to take appropriate action to 
terminate the event (Ref. 1). 

 
 The EFW System satisfies Criterion 3 of the NRC Policy 

Statement. 
 
 
 
LCO Two independent emergency feedwater pumps and their 

associated flow paths are required to be OPERABLE. The 
OPERABILITY of the EFW pumps requires that each be capable 
of developing its required discharge pressure and flow. 
Additionally, the OPERABILITY of the turbine driven pump 
requires that it be capable of being powered from an 
OPERABLE steam supply through ASV-5.  ASV-204 was installed 
to improve EFW reliability and is not required for 
OPERABILITY. 

 
 The motive power for the turbine driven pump is steam 

supplied from either OTSG from a main steam header upstream 
of the main steam isolation valves so that their closure 
does not isolate the steam supply to the turbine. Both  
steam supply flow paths through MSV-55 and MSV-56 (Condition 
A) to the turbine driven pump are required to be OPERABLE. 
The OPERABILITY of the associated EFW flow paths requires  
all valves be in their correct positions or be capable of 
actuating to their correct positions on a valid actuation 
signal. 

 
 The diesel driven EFW pump has a starting air system 

consisting of a safety-related air receiver that is 
maintained pressurized by a non-safety-related air 
compressor.  The requirements for the air receiver are 
covered by Specification 3.7.19.  The air is delivered to 
the diesel engine through DC powered valves.  The DC power 
is provided by the diesel driven EFW pump DC distribution 
system battery.

Insert B 3.7.5-1
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Additionally, EFW pump low flow instrumentation is required to be OPERABLE and capable of 
opening the associated recirculation line isolation valve to ensure pump protection and closing 
the associated recirculation line isolation valve in sufficient time to ensure that EFW discharge 
flow to the OTSGs as assumed during transients and accidents is met.   
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BASES  
 
SURVEILLANCE SR 3.7.5.5  (continued) 
REQUIREMENTS  
 of EFW flow paths must be demonstrated before sufficient 

core heat is generated that would require the operation of 
the EFW System during a subsequent shutdown. The Frequency 
is reasonable, based on engineering judgment, in view of 
other administrative controls to ensure that the flow paths 
are OPERABLE. To further ensure EFW System alignment, flow 
path OPERABILITY is verified, following extended outages to 
determine no misalignment of valves has occurred. This SR 
ensures that the flow path from the EFW tank to the OTSGs is 
properly aligned. This requirement is based upon the 
recommendation of NUREG 0737. The Frequency was modified 
slightly during ITS development (prior to entering MODE 2) 
to provide an SR 3.0.4 type exception. As written, the SR 
allows the plant to achieve and maintain MODE 3 conditions 
in order to perform the verification. 

 
 SR 3.7.5.6 
 
 Verifying battery terminal voltage ensures the ability of 

the battery to perform the intended function.  The voltage 
requirements are based on the nominal design voltage of the 
battery.  The 7 day frequency is consistent with IEEE-450. 

  
 
REFERENCES 1. Enhanced Design Basis Document for the Emergency 

Feedwater and Emergency Feedwater Initiation and Control 
System.  

 
2. BAW-10043, "Overpressure Protection for B&W Reactors," 

dated May 1972. 
 

3. FSAR, Section 10.5. 
 

4. 10 CFR 50, Appendix A. 
 

5. ASME Code for the Operation and Maintenance of Nuclear 
Power Plants (ASME OM Code). 

 
6. Deleted. 

 
7. FPC calculation 187-0008, Rev. 6. 

  

Insert B SR 3.7.5-2
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SR 3.7.5.7 
 
The CHANNEL CALIBRATION of the required EFW pump low flow instrumentation ensures the 
EFW pump minimum flow instruments open the associated EFW pump recirculation line 
isolation valves to provide pump low flow protection and close the associated EFW pump 
recirculation line isolation valves in time to ensure adequate EFW discharge flow to the OTSGs 
as assumed in the safety analysis. 
 
CHANNEL CALIBRATION is a complete check of the instrument channel including the sensor. 
The test verifies the channel responds to a measured parameter within the necessary range 
and accuracy.  CHANNEL CALIBRATION leaves the channels adjusted to account for 
instrument drift to ensure that the instrument channel remains operational between successive 
tests. CHANNEL CALIBRATION shall find that measurement errors and bistable setpoint errors 
are within the assumptions of the EFW pump low flow instrumentation calculations.  CHANNEL 
CALIBRATIONS must be performed consistent with the assumptions of the loss of feedwater 
and main feedwater line break accident analysis. 
 
The Frequency is based on the assumption of a 24 month calibration interval in the 
determination of the magnitude of equipment drift in the EFW pump low flow instrumentation 
calculations. 
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BASES 
 
 
APPLICABLE was not used as an input to these safety analyses, 
SAFETY ANALYSES OPERABILITY of the EFW System, and therefore the 
(continued) EFW tank, is essential to the mitigation of the following 

events (Ref. 3): 
 

� Loss of main feedwater (LMFW) 
� LMFW with a loss of offsite power 
� Main feedwater line break 
� Main steam line break 
� Small break loss of coolant accident (LOCA) 
 

 The required minimum volume of usable condensate in the EFW 
tank is 150,000 gallons. This amount is sufficient to 
remove decay heat for a period of approximately 18 hours at 
MODE 3 conditions (Ref. 4). This time period is considered 
adequate to allow plant conditions to be stabilized and 
another source of water to be made available for natural 
circulation cooldown until MODE 4 is achieved. In MODE 4, 
the RCS pressure will be decreased to the point that allows 
the alignment of the Decay Heat Removal (DHR) System to the 
RCS. 

 
 Although the single failure criteria is applicable to the 

EFW System in the evaluation of the previously mentioned 
events, the EFW tank performs its safety function in a 
passive manner and is thereby excluded from application of 
the single failure criterion. 

 
 The EFW tank satisfies Criterion 3 of the NRC Policy 

Statement. 
 
 
 
LCO In the event of a loss of offsite power, or other condition 

resulting in a complete loss of main feedwater, a means of 
removing heat from the RCS must be immediately available. 
The EFW tank minimum usable water volume limit of 150,000 
gallons is necessary to provide assurance that the EFW 
System can supply the volume of secondary coolant needed to 
remove decay heat in MODE 3 conditions for approximately 18 
hours (Ref. 4) while other sources of water are made 
available for subsequent cooldown to below 280 degrees, if 
required.  

 
 Compliance with the LCO is verified by maintaining tank 

level at or above the minimum required level.

at least 10

at least 10

EFW
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BASES   
 
 
BACKGROUND exhaust fan are de-energized and their corresponding 
 (continued) isolation dampers close. The return fan, normal filters, 

normal fan, and the cooling (or heating) coils remain in 
operation in a recirculating mode. 

 
  Upon detection of high radiation by RM-A5 the system 

switches to the emergency recirculation mode. In this mode, 
the dampers that isolate the CCHE from the surroundings 
will automatically close. The CA fume hood exhaust fan, CA 
fume hood auxiliary supply fan, CA exhaust fan, normal 
supply fan, and return fan are tripped and their 
corresponding isolation dampers close. Manual action is 
required to restart the return fan and place the emergency 
fans and filters in operation. The cooling (or heating) 
coils remain in operation. 

 
  The CREVS is designed to maintain a habitable environment in the 

CCHE for 30 days of continuous occupancy after a DBA, without 
exceeding a 5 rem total effective dose equivalent (TEDE). 

 
  Qualitative limits for chemical hazards and smoke were 

established based on the May 12, 2006 NRC meeting minutes located 
in the NRC Agencywide Documents and Access and Management System 
(ADAMS) Accession No. ML061310293. 

 
 
APPLICABLE During emergency operations the design basis of the CREVS and 
SAFETY ANALYSIS the CCHE is to provide radiation protection to the control 

room occupants.  The limiting accident which may threaten 
the habitability of the control room (i.e., accidents 
resulting in release of airborne radioactivity) is the 
postulated Control Rod Ejection accident.  The consequences 
of this event result in the limiting radiological source 
term for the control room habitability evaluation (Ref. 2). 
The CREVS and the CCHE ensures that the control room will 
remain habitable following all postulated design basis 
events, maintaining exposures to control room occupants 
within the limits of GDC 19 of 10 CFR 50 Appendix A (Ref. 
3). 

 
 The analysis for toxic gas states that dangerous chemicals 

are not stored at the Crystal River Energy Complex in 
sufficient quantities to exceed established limits in the 
CCHE.  However, the analysis of hazardous chemical releases also 
demonstrates operator actions can be taken to ensure that the 
toxicity limits are not exceeded prior to donning protective 
equipment in the CCHE following a hazardous chemical release.  
The method of detection will be nasal detection.  The CREVS can 
also be used to provide protection from smoke hazards for the 
CCHE occupants.  Upon nasal detection of smoke outside of the 
CCHE, the Control Room staff will isolate the CCHE in the 
recirculation mode of CREVs as necessary, based on changing 
environmental conditions. 

 
 The CREVS is not in the primary success path for any accident 

analysis. However, the Control Room Emergency Ventilation System 
meets Criterion 3 of the NRC Policy Statement since long term 
control room habitability is essential to mitigation of accidents 
resulting in atmospheric fission product release. 

loss of coolant 
accident
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SURVEILLANCE SR 3.7.12.4 (continued) 
REQUIREMENTS 
 (continued) than the assumed flow rate, Condition B must be entered.  

Required Action B.3 allows time to restore the CCHE 
boundary to OPERABLE status provided mitigating actions can 
ensure that the CCHE remains within the licensing basis 
habitability limits for the occupants following an 
accident.  Compensatory measures are discussed in 
Regulatory Guide 1.196, Section C.2.7.3, (Ref. 5) which 
endorses, with exceptions, NEI 99-03, Section 8.4 and 
Appendix F (Ref. 6).  These compensatory measures may also 
be used as mitigating actions as required by Required 
Action B.2.  Temporary analytical methods may also be used 
as compensatory measures to restore OPERABILITY (Ref. 7).  
Options for restoring the CCHE boundary to OPERABLE status 
include changing the licensing basis DBA consequence 
analysis, repairing the CCHE boundary, or a combination of 
these actions.  Depending upon the nature of the problem 
and the corrective action, a full scope in-leakage test may 
not be necessary to establish that the CCHE boundary has 
been restored to OPERABLE status. 

  
 
REFERENCES 1. FSAR, Section 9.7.2.1.g. 

 
2. FPC Calculation N-00-0006. 
 
3. 10 CFR 50, Appendix A, GDC 19. 
 
4. Regulatory Guide 1.52, Rev. 3, 2001. 
 
5. Regulatory Guide 1.196 
 
6. NEI 99-03, "Control Room Habitability Assessment," 

June 2001. 
 
7. Letter from Eric J. Leeds (NRC) to James W. Davis 

(NEI) dated January 30, 2005, “NEI Draft White Paper, 
Use of generic letter 91-18 Process and Alternative 
Source Terms in the Context of Control Room 
Habitability.” (ADAMS Accession No. ML040300694). 

  

CR-3 EPU Technical 
Report, Section 2.9.2.
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B 3.7 PLANT SYSTEMS 
 
B 3.7.13 Fuel Storage Pool Water 
 
 
BASES  
 
BACKGROUND The water contained in the spent fuel pool provides a medium 

for removal of decay heat from the stored fuel elements, 
normally via the spent fuel cooling system.  In the event 
fuel pool cooling is lost when the pool is 140°F, assuming a 
full core is discharged under the conditions of Reference 1, 
the pool volume provides approximately 8 hours before 
boiling would occur (Ref. 1).  The spent fuel pool water also 
provides shielding to reduce the general area radiation dose 
during both spent fuel handling and storage. 

 
 Although maintaining adequate spent fuel pool water level is 

essential to both decay heat removal and shielding 
effectiveness, the Technical Specification minimum water 
level limit is based upon maintaining the pool's iodine 
retention effectiveness consistent with that assumed in the 
evaluation of a fuel handling accident (FHA).  The fuel 
handling accident described in FSAR Section 14.2.2.3 (Ref. 
2), assumes that a minimum of 23 feet of water is maintained 
above the stored fuel.  This assumption allows the use of 
the pool iodine decontamination factor used in the 
associated offsite dose calculation. 

 
 
 
APPLICABLE The minimum water level in the fuel storage pool meets the  
SAFETY ANALYSES assumptions of the FHA described in FSAR Section 14.2.2.3. 

The resultant 2 hour dose to a person at the exclusion area 
boundary and the 30 day dose at the low population zone are 
much less than 10 CFR 50.67 (Ref. 4) limits. 

 
 Although the water level above a damaged assembly lying on 

top of the fuel storage racks may be less than 23 feet, an 
extrapolation of the iodine removal efficiency factors 
indicates that the iodine removal factor used in the dose 
calculations will still be conversative at water levels as 
low as 21 feet (Ref. 5).  The 23 foot criteria above the 
fuel in the racks will ensure at least 21 feet above the 
damaged assembly. 

 
   

a calculation 

22
223

conservative
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SURVEILLANCE SR 3.7.13.1 
REQUIREMENTS 
 The water level in the fuel storage pool must be checked 

periodically. Since there is no mechanism for inadvertently 
lowering the level during normal operations (changes in 
level are procedurally controlled) and there is a low level 
alarm should pool level drop to approximately 24 feet above 
the stored fuel assemblies, a 7 day Frequency is sufficient 
to provide assurance of adequate water level. The Frequency 
is based on engineering judgment and industry-accepted 
practice.  When refueling operations are taking place, the 
level in the fuel pool is at equilibrium with that in the 
refueling canal and in the reactor vessel. The level in the 
refueling canal is verified daily by the performance of SR 
3.9.6.1. 

  
 
REFERENCES 1. FSAR, Section 9.3.1. 
 

2. FSAR, Section 14.2.2.3. 
 

3. Deleted. 
 

4. 10 CFR 50.67. 
 

5. FPC Calculation N-00-0001. 
  
 

CR-3 EPU Technical 
Report, Section 2.9.2.
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B 3.7 PLANT SYSTEMS 
 
B 3.7.14 Spent Fuel Pool Boron Concentration 
 
 
BASES 
 
 
BACKGROUND As described in the Bases for LCO 3.7.15, "Spent Fuel 

Assembly Storage," fuel assemblies are stored in the high-
density region of the spent fuel pool storage racks in 
accordance with criteria based on initial weight-percent 
enrichment and discharge burnup. Although the water in the 
spent fuel pool is normally borated to ≥ 2000 ppm, the 
criteria that limit the storage of a fuel assembly to 
specific rack locations (criticality analysis) are 
conservatively developed without taking credit for the boron  
in the pool water. 

 
 
 
APPLICABLE The acceptance criteria for the fuel storage pool  
SAFETY ANALYSIS criticality analyses is that a k

eff 
of < 0.95 must be 

maintained for all postulated events. The storage racks are 
capable of maintaining this k

eff
 with unborated pool water 

at a temperature yielding the highest reactivity (assuming 
the storage restrictions of LCO 3.7.15 are met). Most 
abnormal storage locations will not result in an increase in 
the k

eff
 of the racks. However, it is possible to postulate 

events, such as the mis-loading of an assembly with a burnup 
and enrichment combination outside the acceptable area in 
Figure 3.7.15-1 and 3.7.15-2, or dropping an assembly 
between the pool wall and the fuel racks, which could lead 
to an increase in reactivity. For such events, credit is 
taken for the presence of boron in the pool water since the 
NRC does not require the assumption of two unlikely, 
independent, concurrent events to ensure protection against 
a criticality accident (double contingency principle). The 
reduction in k

eff
, caused by the boron more than offsets the 

reactivity addition caused by credible accidents.  
  
 The concentration of dissolved boron in the fuel storage 

pool satisfies Criterion 2 of the NRC Policy Statement. 
 
 
 
LCO The required concentration of dissolved boron in the fuel 

storage pool of ≥ 1925 ppm preserves the assumption used in 
the analyses of the potential accident scenarios described 
above. This concentration of dissolved boron is the 
minimum required concentration for fuel assembly storage 
and movement within the fuel storage pool.

Insert B 3.7.14-1

Insert B 3.7.14-3

Insert B 3.7.14-2
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The soluble boron concentration required to maintain keff ≤ 0.95 under normal conditions in 
Pool A is 141 ppm and in Pool B is 203 (Ref. 1).  Safe operation of the spent fuel pools requires 
the specified fuel pool boron concentration be maintained at all times when fuel assemblies are 
stored in the spent fuel pool.  

 

Insert B 3.7.14-2 

(Ref. 2).  The amount of soluble boron required to maintain the spent fuel storage rack 
multiplication factor, keff, ≤ 0.95 with the worst case misloaded fuel assembly is ≥ 198 ppm in 
Pool A and ≥ 571 ppm in Pool B. The limit specified in the LCO conservatively assures keff is 
maintained within the limit for the worst case misloaded fuel assembly accident (Ref. 1). 

 

Insert B 3.7.14-3 

assumptions used in the analyses of the fuel handling accidents as discussed in the FSAR 
(Ref. 3) and worst case misloaded fuel assembly accident (Ref. 1).  In addition, soluble boron is 
credited to maintain keff ≤ 0.95 during normal operating conditions whenever fuel is stored in 
the fuel storage pool. 
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BASES 

APPLICABILITY This LCO is applicable whenever fuel assemblies are stored 
in the spent fuel pool, until a complete spent fuel pool 
verification has been performed following the last movement 
of fuel assemblies in the spent fuel pool.  This LCO does 
not apply following the verification since the verification 
would confirm that there are no misloaded fuel assemblies. 
With no further fuel assembly movement in progress, there is 
no potential for a misloaded fuel assembly or a dropped fuel 
assembly and the reactivity of the racks alone is adequate 
to preserve assumptions of the criticality analysis. 

  

ACTIONS A.1, A.2.1, and A.2.2 
 
 When the concentration of boron in the fuel storage pool is 

less than required, immediate action must be taken to 
preclude the occurrence of an accident.  This is most 
efficiently achieved by immediately suspending the movement 
of fuel assemblies within the pool.  This Action does not 
preclude movement of a fuel assembly to a safe position. 

 
 Additionally, action must be initiated immediately to 

restore pool boron concentration to within the LCO limit or 
a pool verification performed.  Either of these Actions will 
restore compliance with the LCO or demonstrate the need for 
the LCO does not currently exist. 

 
 The Required Actions are modified by a Note indicating that 

LCO 3.0.3 does not apply.  If moving irradiated fuel 
assemblies while in MODE 1, 2, 3, or 4, the fuel movement is 
independent of reactor operation.  Therefore, placing the 
reactor in a shutdown condition in the event of an inability 
to suspend movement of fuel assemblies does nothing to 
compensate for the Required action not met. It is therefore 
inappropriate to subject the plant to a shutdown transient 
in this condition.  In MODES 5 and 6, LCO 3.0.3 is not 
applicable. 

 
 

SURVEILLANCE SR 3.7.14.1 
REQUIREMENTS 
 This SR verifies that the concentration of boron in the fuel 

storage pool is within the required limit.  This is 
accomplished by sampling representative samples of the pool.

i
io
 E
O

.  It is assumed 
that action will 
be continued 
until pool boron 
concentration
is restored 
within the limit.

w w

    
to ensure keffff is maintained � 0.95 during
normal operating as well as foff r potential
criticality accident scenarios.
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Spent Fuel Pool Boron Concentration 
  B 3.7.14 

Crystal River Unit 3 B 3.7-71 Revision No. 67

BASES 

SURVEILLANCE SR 3.7.14.1  (continued) 
REQUIREMENTS 
 Operating experience has shown significant differences 

between boron measured near the top of the pool and that 
measured elsewhere. As long as this SR is met, the analyzed 
events are fully bounded. The 7 day Frequency is acceptable 
because no major replenishment of pool water is expected to 
take place over this period of time. 

  

REFERENCES 1. Criticality Safety Evaluation of the Pool A Spent Fuel 
Storage Racks in Crystal River Unit 3 With Fuel of  
5.0% Enrichment, S. E. Turner, Holtec Report HI-
931111, December 1993. 

2. Criticality Safety Analysis of the Westinghouse Spent 
Fuel Storage Racks in Pool B of Crystal River Unit 3, 
S. E. Turner, Holtec Report HI-992128, May 1999. 

3. Criticality Safety Analysis of the Crystal River Unit 
3 Pool A for Storage of 5% Enriched Mark B-11 Fuel in 
Checkerboard Arrangement with Water Holes, Holtec 
Report HI-992285, August 1999. 

4. Criticality Evaluation of CR3 Spent Fuel Pool Storage 
Racks with Mark B-12 Fuel, Holtec Report HI-2022907, 
September 2002. 

5. Progress Energy Engineering Change EC No. 52456, 
“Documentation of Acceptability to Receive and Store 
Mk-B/HTP Fuel”.  

6. Criticality Analysis of Additional Patterns for 
Crystal River 3 Pools A and B, Holtec Report HI-
2063559, September 2006. 

10 CFR 50.68 (b)(4)

Insert B 3.7.14-4

FSAR, Section 14.2.2.3.



 

Insert B 3.7.14-4 

Criticality Analysis of Additional Patterns for Crystal River 3 Pools A & B for Progress Energy, 
Holtec Report No. HI- 2063559, Holtec International, October 2009. 



Spent Fuel Assembly Storage 
  B 3.7.15 

(continued) 

Crystal River Unit 3 B 3.7-73 Revision No. 67

BASES 

BACKGROUND Both of the spent fuel pools are constructed of reinforced  
  (continued) concrete and lined with stainless steel plate. They are 

located in the fuel handling area of the auxiliary building. 
 
 New fuel storage requirements are addressed in Section 4.0, 

"Design Features". 
  

APPLICABLE The function of the spent fuel storage racks is to support 
SAFETY ANALYSES and protect spent fuel assemblies from the time they are 

placed in the pool until they are shipped offsite. The spent 
fuel assembly storage LCO was derived from the need to 
establish limiting conditions on fuel storage to assure 
sufficient safety margin exists to prevent inadvertent 
criticality. The spent fuel assemblies are stored entirely 
underwater in a configuration that has been shown to result in 
a reactivity of less than or equal to 0.95 under worse case 
conditions (Ref. 1, 2, 6, 7, 8 and 9). The spent fuel 
assembly enrichment requirements in this LCO are required 
to ensure inadvertent criticality does not occur in the 
spent fuel pool.  

 
 Inadvertent criticality within the fuel storage area could 

result in offsite radiation doses exceeding 10 CFR 50.67 
limits. 

 
 The spent fuel assembly storage satisfies Criterion 2 of the 

NRC Policy Statement. 
  

LCO Limits on the new and irradiated fuel assembly storage in high 
density racks were established to ensure the assumptions of 
the criticality safety analysis of the spent fuel pools is 
maintained. 

 
 Limits on initial fuel enrichment and burnup for both new 

and for spent fuel stored in pool A have been established. 
Two limits are defined:  

 
 1. Initial fuel enrichment must be less than or equal to 5.0 

weight percent U-235, and

.. (Ref. 4).

..

(Ref. 5).



Secondary Specific Activity 
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(continued)
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BASES  
 
APPLICABLE A complete loss of AC power and a steam generator tube 
SAFETY ANALYSIS rupture (SGTR) are two events that also result in offsite 
 (continued) release of secondary coolant activity through the MSSVs and 

atmospheric dump valves.  In the case of a complete loss of 
AC power, the quantity of secondary coolant released to the 
atmosphere could be greater than during a SLB.  However, 
the overall offsite dose is considerably lower, since the 
primary to secondary leakage path will be isolated much 
earlier following an AC power loss than after a SLB (Ref. 
6).  The specific activity limit on secondary coolant helps 
ensure the dose from a loss of AC power will be bounded by 
a SLB accident. 

 
 In the case of a SGTR, the activity released from secondary 

side pre-break activity is insignificant compared to the 
activity released from the primary to secondary break flow. 

 
 
 
LCO The specific activity of the secondary coolant system is 

required to be ≤ 4.5 E-4 microcuries per gram DOSE 
EQUIVALENT I-131 (Ref. 7). 

 
 A secondary coolant system specific activity within this 

limit ensures that the offsite dose contribution of the 
secondary coolant activity does not exceed values considered 
in the safety analysis.  Maintaining steam generator  
specific activity within this limit will ensure that the 
postulated post-accident doses will remain significantly  
less than the guideline values of 10 CFR 50.67 (Ref. 8). 

  
 
APPLICABILITY The limits for secondary coolant specific activity apply 

whenever the steam generators are required for RCS heat 
removal.  During these conditions, the potential exists for 
radioactive releases to the environment via normal steam, 
condensate, and feedwater leakage, or as the result of a 
steam line failure. 

 
 In MODES 5 and 6, the steam generators are not required for 

RCS heat removal.  Both the RCS and secondary coolant 
systems are depressurized, and the potential for primary to 
secondary leakage is minimal. 

 

small
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BASES  
 
 
ACTIONS A.1 and A.2 
 
 DOSE EQUIVALENT I-131 exceeding the allowable value in the 

secondary coolant would result in unanalyzed offsite doses 
in the event of an accident.  Thus, the plant must be 
placed in at least MODE 3 within 6 hours, and in MODE 5 
within 36 hours. The 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. 

 
 
 
SURVEILLANCE SR 3.7.16.1 
REQUIREMENTS 
 This SR verifies that the secondary specific activity is 

within the limits of the accident analysis.  A gamma 
isotopic analysis of the secondary coolant, which determines 
DOSE EQUIVALENT I-131, confirms the validity of the safety 
analysis assumptions with respect to offsite releases.  It 

 also aids in the trending and identification of increasing 
isotopic concentrations that might indicate changes in 
reactor coolant LEAKAGE.  The 31 day Frequency is based on 
the existence of other Surveillance Requirements to monitor 
activity and primary to secondary leakage rate and the 
existence of alarms and indications of these parameters in 
the control room. 

 
 
 
REFERENCES 1. 10 CFR 50, Appendix I. 
 

2. Deleted. 
 

3. FSAR, Table 14-28. 
 

4. FSAR, Section 14.2.2. 
 

5. Deleted. 
 

6. FSAR, Section 14.1.2. 
 

7. FPC Fuels Calculation CMC-3, Revision 0, dated March 
4, 1989. 

 
8. 10 CFR 50.67. 

 
9. Deleted. 

 
 

CR-3 EPU Technical 
Report, Section 2.9.2.



Steam Generator Level 
B 3.7.17 

(continued)

Crystal River Unit 3 B 3.7-81 Revision No. 83

B 3.7 PLANT SYSTEMS 

B 3.7.17 Steam Generator Level 

BASES 

BACKGROUND The principal operational function of the steam generators 
(OTSGs) is to provide superheated steam at a constant 
pressure (900 psia) over the power range. OTSG water 
inventory is maintained large enough to provide adequate 
primary to secondary heat transfer. Mass inventory and 
indicated water level in the OTSG increases with load as the 
length of the four heat transfer regions within the OTSG 
vary. Inventory is controlled indirectly as a function of 
power and maintenance of a constant average primary system 
temperature by the feedwater controls in the Integrated 
Control System. 

 The maximum operating OTSG level is based primarily on 
preserving the initial condition assumptions for OTSG 
inventory used in the FSAR steam line break (SLB) analysis 
(Ref. 1). An inventory of 62,600 lbm was used in this 
initial analysis for the original OTSG. The 62,600 lbm was 
based upon concerns of a possible return to criticality 
because of primary side cooling following an SLB and the 
maximum pressure in the   reactor building. Subsequently, 
the SLB was re-analyzed to reflect updated information 
which indicated it was not possible to put 62,600 lbm in the 
OTSG without putting water in the steam lines. A value of 
56,340 lbm was used in the reanalysis of the previously 
listed concerns. 

 
 For a clean original OTSG, the mass inventory in the OTSG 

operating at 100% power is approximately 39,000 lbm to 
40,000 lbm.  For a clean replacement OTSG, the mass 
inventory at 100% power is approximately 48,000 lbm. As an 
OTSG becomes fouled and the operating level approaches the 
limit of 96%, the mass inventory in the downcomer region 
increases approximately 7,000 lbm (Ref. 2), and adds to the 
total mass inventory of the OTSG. In matching unit data of 
startup level versus power, OTSG performance codes have 
shown that fouling of the lower tube support plates does not 
significantly change the heat transfer characteristics of 
generator. Thus, the steam temperature, or superheat, is 
not degraded due to the fouling of the tube support plates, 
and mass inventory changes are mainly due to the added level 
in the downcomer. 

 
 Analytically, increasing the fouling of the OTSG tube 

surfaces degrades the heat transfer capability, increases 
the mass inventory, and decreases the steam superheat at 

 

Additionally

analysis for extended 
power uprate conditions 
limits the Operating 
Range level to 96% 
(68,000 lbm) for the 
replacement OTSG to 
preclude introduction of 
water in the steam 
lines. 

y

 e 
Delete Extra Space
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BASES 
 
 
BACKGROUND 100% power. The results were presented as the amount of 
 (continued) mass inventory in each steam generator versus operating 

range level and steam superheat. 
 
 The limiting curve, which was determined from several steam 

generator performance code runs at a power level of 100%, 
conservatively bounds steam generator mass inventory value 
when operating at power levels < 100%. 

 
 The points displayed in Figure 3.7.17-1, in the accompanying 

LCO, are the intercept points of the 56,340 lb mass value 
and the operating range level and steam superheat values 
for the original OTSGs.  For the replacement OTSGs a 
secondary side inventory of 62,000 lbm is bounded by Figure 
3.7.17-1.  The updated SLB analysis using a secondary side 
inventory � 62,000 lbm in the replacement OTSG shows all 
acceptance criteria for the event were met (Reference 3). 

 
 The OTSG performance analysis also indicated that startup 

and full range level instruments are inadequate indicators 
of steam generator mass inventory at high power levels due 
to the combination of static and dynamic pressure losses. 
If the water level should rise above the 96% upper limit, 
the steam superheat would tend to decrease due to reduced 
feedwater heating through the aspirator ports. Normally, a 
reduction in water level is manually initiated to maintain 
steam flow through the aspirator port by reducing the power 
level. Thus, the superheat versus level limitation also 
tends to ensure that, in normal operation, water level will 
remain clear of the aspirator ports. 

 
 Feedwater nozzle flooding would impair feedwater heating, 

and could result in excessive tube to shell temperature 
differentials, excessive tubesheet temperature 
differentials, and large variations in pressurizer level. 

 
 
 
APPLICABLE The limiting Design Basis Accident with respect to OTSG  
SAFETY ANALYSES operating level is a steam line break (Reference 1). The 

parameter of interest is the mass of water, or inventory, 
contained in the steam generator due to its role in lowering 
Reactor Coolant System (RCS) temperature (return to 
criticality concern), and in raising containment pressure 
during an SLB accident. A larger inventory causes the 
effects of the accident to be more severe. Figure 3.7.17-1, 
in the accompanying LCO, was evaluated for the replacement 
OTSGs based upon maintaining inventory < 62,000  lbm.  The 
replacement OTSG inventory was evaluated for SLB as 
described in Reference 3 and found to be acceptable when 
compared to the acceptance criteria of Reference 1.

68,000 lbm

68,000
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BASES  
 
ACTIONS B.1  (continued) 
 
 It is likely that as power is reduced, OTSG level will be 

restored to within the limit of Figure 3.7.17-1. When this 
occurs and level is restored to within the limit, the power 
reduction may be terminated in accordance with LCO 3.0.2.  

  
 
SURVEILLANCE SR 3.7.17.1 
REQUIREMENTS 
 This SR verifies OTSG level to be within acceptable limits. 

The 12 hour Frequency is adequate considering levels vary 
very little while operating at steady-state conditions. 
During non-steady state conditions, the operator would 
likely be aware of any significant variations in OTSG level. 
Furthermore, the 12 hour Frequency is considered adequate in 
view of other indications available in the control room, 
including alarms, to alert the operator to OTSG level 
status. 

  
 
REFERENCES 1. FSAR, Section 14.2.2.1. 
  

2. Calculation M09-0012, ROTSG Thermal-Hydraulic 
Performance for Original Full Power and MUR Conditions 

 
 3. Calculation M09-0019, ROTSG Disposition of Events, 

 Attachment 1  
 



Diesel Driven EFW Pump Fuel Oil, Lube Oil and Starting Air 
B 3.7.19 

(continued) 

Crystal River Unit 3 B 3.7-91 Revision No. 25 
 

BASES 

LCO inventory supports the availability of the DD-EFW Pump to 
 (continued) fulfill its mission of supplying EFW flow to one or both 

steam generators.  The DD-EFW pump is required to provide 
emergency feedwater to one or two steam generators under 
the EFIC flow control scheme for an anticipated operational 
occurrence (AOO) or a postulated DBA with loss of offsite 
power. 

 
 The starting air system is required to have a minimum 

capacity for six successive engine start attempts without 
recharging the air start receivers.  As such, the air start 
compressors are not addressed as a part of this (or any 
other) LCO. 

  

APPLICABILITY Emergency feedwater flow is required during a Small Break 
LOCA or loss of main feedwater in order to cool and 
depressurize one or both generators which supports the 
reactor shut down and maintains it in a safe shutdown 
condition after an AOO or a postulated DBA.  Since stored 
diesel fuel oil, lube oil, and the starting air subsystem 
support DD-EFW Pump OPERABILITY, these features are 
required to be within limits whenever the DD-EFW pump is 
required to be OPERABLE. 

  

ACTIONS A.1  
 
 With total fuel oil volume in the supply tank < 9,480 

gallons and > 8,335 gallons, there is enough fuel oil 
available to operate the DD-EFW pump for 6 days.  However, 
the Condition is restricted to fuel oil level reductions, 
that maintain at least a combined 6 day supply.  In this 
Condition, a period of 48 hours is allowed prior to 
declaring the associated DD-EFW Pump inoperable. 

  
 The 48 hour Completion Time allows sufficient time for  
 obtaining the requisite replacement volume and performing 

the analyses required prior to addition of fuel oil to the 
tank.  This period is acceptable based on the remaining 
capacity (> 6 days), the actions that will be initiated to 
obtain replenishment, and the low probability of an event 
occurring during this brief period. 

9800
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Diesel Driven EFW Pump Fuel Oil, Lube Oil and Starting Air 
B 3.7.19 

(continued)
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BASES 

ACTIONS D.1 
 
 With the new fuel oil properties defined in the Bases for 

SR 3.7.19.3 (fuel oil surveillance testing) not within the 
required limits, a period of 30 days is allowed for 
restoring the stored fuel oil properties prior to declaring 
the associated DD-EFW Pump inoperable. This period provides 
sufficient time to test the stored fuel oil to determine 
that the new fuel oil, when mixed with previously stored 
fuel oil, remains acceptable, or to restore the stored fuel 
oil properties.  This restoration may involve feed and 
bleed, filtering, or combinations of these procedures. Even 
if the DD-EFW Pump start and load was required during this 
time and the fuel oil properties were outside limits, there 
is a high likelihood that the DD-EFW Pump would still be 
capable of performing its intended function. 

 
 
 E.1 
 
 
 EFP-3 is equipped with two redundant banks of starting air 

receivers and associated components (air start motors, 
solenoid valves, etc.).  Only one of these banks is 
required for operability. 

 
 With starting air receiver pressure < 177 psig, sufficient 

capacity for six successive DD-EFW Pump start attempts does 
not exist.  However, as long as the receiver pressure is > 
150 psig, there is adequate capacity for at least one start 
attempt, and the DD-EFW Pump can be considered OPERABLE 
while the air receiver pressure is restored to the required 
limit. 

 
 A period of 48 hours is considered sufficient to complete 

restoration to the required pressure prior to declaring the 
DD-EFW Pump inoperable.  This period is acceptable based on 
the remaining air start capacity, the fact that most diesel 
engine starts are accomplished on the first attempt, and 
the low probability of an event occurring during this brief 
period. 

 
 
 F.1 
 
 With a Required Action and associated Completion Time not 

met, with fuel oil, lube oil, or starting air subsystems 
not within limits for reasons other than addressed by 
Conditions A through E, the DD-EFW Pump must be immediately 
declared inoperable. In this case, the ACTION for 
Specification 3.7.5, is entered. 

 

r 
OPERABILITY
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Diesel Driven EFW Pump Fuel Oil, Lube Oil and Starting Air 
B 3.7.19 

(continued) 

Crystal River Unit 3 B 3.7-94 Amendment No. 192 
 

BASES 

SURVEILLANCE SR 3.7.19.1 
REQUIREMENTS 
 This SR provides verification that there is an  
 adequate inventory of fuel oil in the supply tank to 

support operation of the DD-EFW pump for 7 days, assuming 
no offsite power and Appendix K decay heat removal EFW flow 
requirements.  The 7 days is sufficient time to place the 
plant in a safe shutdown condition and to bring in 
replenishment fuel from an offsite location. 

 
 The 31 day Frequency is adequate to ensure that a 

sufficient supply of fuel oil is available, since low level 
alarms are provided and the likelihood of any large 
reductions (use or leakage) of fuel oil during this period 
would be detected. 

 
 
 SR 3.7.19.2 

This Surveillance ensures that sufficient lube oil 
inventory is available to support at least 7 days of 
operation of DD-EFW Pump assuming Appendix K decay heat 
removal EFW flow requirements.  The 207 gallon requirement 
is based on DD-EFW Pump lube oil consumption test data.  
The stored lube oil volume does not include the lube oil 
contained in the sump. 

 
 A 31 day Frequency is adequate to ensure that a sufficient 

lube oil supply is onsite, since DD-EFW pump starts and run 
time are closely monitored by the plant staff. 

 
 
 SR 3.7.19.3 

The tests listed below are a means of determining whether 
new fuel oil is of the appropriate grade and has not been 
contaminated with substances that would have an immediate, 
detrimental impact on diesel engine performance. If results 
from these tests are within acceptable limits, the fuel oil 
may be added to the storage tanks without concern for 
contaminating the entire volume of fuel oil in the storage 
tanks.  These tests are to be conducted prior to adding the  

 

q y
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BASES 

REFERENCES 1. FSAR, Section 10.5. 

2. Regulatory Guide 1.137. 
 

3. ANSI N195-1976, Appendix B. 
 

4. FSAR, Chapter 6. 
 

5. FSAR, Chapter 14. 
 

6. ASTM Standard, D4057-06. 

7. ASTM Standard, D975-06b. 
 
 8. ASTM Standard, D2500-05. 
 
 9. ASTM Standard, D4737-04. 
 
 10. ASTM Standard, D613-05.  
  

11. ASTM Standard, D2709-96(2006). 
 

12. Deleted. 
 

13. Deleted. 
 
 14. ASTM Standard, D445-06. 
 
 15. ASTM Standard, D2161-05. 
 

16. ASTM Standard, D93-06. 
 

17. ASTM Standard, D287-92(2006). 
 

18. ASTM Standard, D1298-99(2005). 
 

19. ASTM Standard, D4176-04e1. 
 

20. ASTM Standard, D1500-004a. 
 

21. ASTM Standard, D2276-91, Method A. 
 

22. Deleted. 
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B 3.7 PLANT SYSTEMS 
 
B 3.7.20  Fast Cooldown System (FCS)   
BASES  
 
BACKGROUND The atmospheric dump valves (ADVs) may be required to 

mitigate the effects of a small break loss-of-coolant 
accident (SBLOCA) when THERMAL POWER is above the pre-
extended power uprate (EPU) power limit of 2609 MWt.  
On loss of sustained sub-cooling margin (SCM) and 
inadequate High Pressure Injection (HPI) System flow, 
secondary depressurization is achieved via the FCS, 
which includes automatic actuation of the ADVs.   

 
There are two air-operated ADVs, one per Once Through 
Steam Generator (OTSG).  Each ADV is equipped with two 
pressure controllers to permit control of OTSG 
pressure. The ADVs are normally controlled by the 
Emergency Feedwater Initiation and Control (EFIC) 
System pressure controllers and are equipped with 
control stations in the control room should manual 
control be necessary.  The EFIC System pressure 
controllers and manual control stations are not 
considered part of this Specification.   
 
When fast RCS cooldown is required, control of ADVs is 
automatically transferred to the FCS pressure 
controllers.  Upon an FCS actuation, each FCS 
controller automatically modulates its ADV to maintain 
the associated OTSG at the required pressure.  
Instrumentation requirements associated with FCS 
actuation are provided in LCO 3.3.19,“Inadequate Core 
Cooling Monitoring System (ICCMS) Instrumentation,” 
and LCO 3.3.20, “Inadequate Core Cooling Monitoring 
System (ICCMS) Automatic Actuation Logic.” 
 
The FCS automatic transfer circuit and pressure 
controllers are provided with dedicated 24 VDC power 
supplies (two batteries and associated chargers to 
each ADV) which ensure power is available to the FCS 
during an event concurrent with a loss of offsite 
power (LOOP).  During a SBLOCA, the FCS is assumed to 
be energized to its proper voltage from the associated 
safety related batteries, with one battery per ADV  
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BASES   
 
BACKGROUND being sufficient to support the FCS for a minimum of  
 (continued) four hours (Ref. 1). 
 

The normal air supply for operation of the valves is 
provided from the plant non-safety-related Instrument 
Air System.  A safety related Backup Air System 
dedicated to the ADVs consists of five compressed air 
cylinders per ADV.  Five air cylinders are sufficient 
to provide a source of control air allowing operation 
of the ADVs for at least four hours (Ref. 1). 

 
 Manual block valves are located upstream of the ADVs. 

These valves provide the ability to isolate the ADVs 
for maintenance or repair.  

 
 A description of the ADVs is found in Reference 2. 
 
 
APPLICABLE  The FCS is assumed in the mitigation of a SBLOCA under 
SAFETY ANALYSIS   certain conditions.  Within 10 minutes following a 

sustained loss of SCM and inadequate HPI flow, the FCS 
automatically actuates, which opens the ADVs, to allow 
rapid RCS cool down and automatically modulates the 
ADVs to maintain the associated OTSG pressure 
≤ 350 psig.  The FCS and operation of both ADVs are 
credited with THERMAL POWER > 2609 MWt (pre-EPU power 
level) to assure sufficient core cooling during a 
SBLOCA assuming single failure of one HPI subsystem.  
With THERMAL POWER ≤ 2609 MWt, the Emergency Core 
Cooling System (ECCS) provides sufficient core cooling 
during a SBLOCA assuming single failure of one HPI 
subsystem without the need for the FCS and ADVs. 

 
Opening the ADVs induce additional primary to 
secondary cooling for the smaller sized breaks and a 
corresponding increase in ECCS flow.  For the 
intermediate and larger size breaks, opening the ADVs 
decreases the energy in the secondary side.  
Depressurizing the OTSGs during a SBLOCA allows the 
RCS pressure to decrease resulting in sufficient core 
cooling to provide adequate margin to the 10CFR 50.46 
limits. 

 
  The FCS function of the ADVs satisfies Criterion 3 of 

10 CFR 50.36 (c)(2)(ii).   
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BASES (continued)   
LCO The FCS function of both ADVs is required to be 

OPERABLE following a SBLOCA with a sustained loss of 
SCM and inadequate HPI flow.  Failure to meet the LCO 
can result in the inability to mitigate a SBLOCA with 
THERMAL POWER above 2609 MWt.  

 
The FCS is considered OPERABLE when it is capable of 
actuating both ADVs on an FCS actuation signal and 
maintaining the required OTSG pressure during a 
SBLOCA.  Additionally, five compressed air cylinders 
providing backup air supply are required for each ADV.  
Also, the associated FCS automatic transfer circuit 
and pressure controller for each ADV are required to 
be capable of being powered by one of two safety 
related batteries per ADV.  

 
APPLICABILITY With THERMAL POWER > 2609 MWt, the FCS is assumed to  
  open both ADVs following a sustained loss of SCM to cool 

down the RCS following a SBLOCA when HPI flow is 
inadequate. Therefore, the FCS is required to be OPERABLE.   

 
With THERMAL POWER ≤ 2609 MWt, the Emergency Core 
Cooling System (ECCS) provides sufficient core cooling 
during a SBLOCA assuming single failure of one HPI 
subsystem without the need for the FCS function of the 
ADVs.  

 
ACTIONS A.1 
  
 If the Backup Air System in inoperable to either ADV, 

the system must be restored to OPERABLE status within 
7 days to ensure pneumatic control is available to the 
ADV during an event concurrent with a LOOP.   

 
The 7 day Completion Time is reasonable to repair the 
inoperable Backup Air System and is based on a highly 
reliable and diverse normal instrument air supply, 
availability of alternate instrument air (e.g., 
alternate diesel backed air compressor), and the low 
probability of an event concurrent with a LOOP 
occurring that would require the FCS function of the 
ADVs. 
 
B.1 and B.2 

 
 With the FCS inoperable for reasons other than 

Condition A and both HPI subsystems are verified to be 
OPERABLE, the FCS must be restored to OPERABLE status 
within 72 hours.    
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BASES   
 
ACTIONS  B.1 and B.2 (continued) 
 

In this Condition, adequate core cooling is assured by 
verifying the OPERABILITY of both HPI subsystems.  
This may be performed as an administrative check by 
examining logs or other information to determine if 
one or both HPI subsystems are out of service for 
maintenance or other reasons.  It does not mean to 
perform the Surveillances needed to demonstrate the 
OPERABILITY of the HPI subsystems. If the OPERABILITY 
of both HPI subsystems cannot be verified or if one or 
more HPI subsystems are discovered inoperable 
following entry into Condition B, Condition C must be 
entered. 
 
The 72 hour Completion Time is consistent with the 
Completion Time of one ECCS train inoperable per 
TS 3.5.2, “ECCS- Operating,” and is a reasonable time 
to repair FCS components to one or both ADVs.  This 
Completion Time is also based on the low probability 
of an event occurring during this period that would 
require the FCS. 
 
C.1 

 
 If Required Actions cannot be performed within their 

associated Completion Time, the plant must be placed 
in a condition in which the LCO does not apply.  
Reducing THERMAL POWER ≤ 2609 MWt ensures the ECCS can 
provide sufficient core cooling during a SBLOCA 
without the need for the FCS function of the ADVs.  

 
The one hour Completion Time is based on a reasonable 
time to reach the required power level and the low 
probability of an accident occurring in this 
relatively short time period.  

 
SURVEILLANCE SR 3.7.20.1  
REQUIREMENTS  
 This Surveillance ensures that, without the need of 

the refill, sufficient backup air capacity is 
available from five in-service compressed air 
cylinders for each ADV. The minimum backup system 
supply pressure downstream of the pressure regulator 
and compressed air cylinder header pressure and volume  
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SURVEILLANCE SR 3.7.20.1 (continued) 
REQUIREMENTS 
 (i.e., at least five air cylinders in service) ensure 

the ADVs can maintain at least four hours of 
operation.  The backup system supply pressure value 
and compressed air cylinder header pressure values are 
provided in plant procedures.  

 
The 7 day Frequency is based on industry operating 
experience, which shows that backup air supply 
pressure does not change appreciably over this time 
period and takes into account the capacity and 
availability of a local air compressor. 

 
SR 3.7.20.2 
 
Verifying the FCS controller battery terminal voltage 
indicates the required battery can perform its 
intended function. The voltage requirement is based on 
the design voltage of the battery.  The 7 day 
Frequency is consistent with manufacturer 
recommendations and IEEE-450 (Ref. 3). 

 
SR 3.7.20.3 

 
A CHANNEL CALIBRATION is a complete check of each FCS 
OTSG pressure control channel, including the sensors. 
The test verifies that the channel responds to the 
measured parameter within the necessary range and 
accuracy. 
 
CHANNEL CALIBRATION leaves the channel adjusted to 
account for instrument drift to ensure that the 
instrument channel remains operational between 
successive tests.  CHANNEL CALIBRATION shall find that 
measurement errors and FCS controller setting errors 
are within the assumptions of the FCS instrumentation 
calculations.  CHANNEL CALIBRATIONS must be performed 
consistent with the assumptions of the SBLOCA 
analysis. 
 
The Frequency is justified by the assumption of a 
24 month calibration interval in the determination of 
the magnitude of equipment drift in the FCS 
instrumentation calculations.  
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SURVEILLANCE SR 3.7.20.4  
REQUIREMENTS 
 (continued) A battery service test is a test of the battery 

capability, as found, to satisfy the design 
requirements (battery duty cycle) of the required FCS 
batteries. The discharge rate and test length should 
correspond to the design duty cycle requirements as 
specified in Reference 3.  
 
The 24 month Frequency is consistent with the 
recommendations of Regulatory Guide 1.129 (Ref. 4), 
which states that the battery service test should be 
performed during refueling operations, or at some 
other outage. 
 

 SR 3.7.20.5  
 
This SR demonstrates that each ADV actuates and 
controls at its associated OTSG pressure setpoint on 
an actual or simulated FCS actuation signal at least 
once per fuel cycle.  The test includes verifying 
overlap with each required FCS actuation logic train 
tested in SR 3.3.20.1 and FCS controller circuit to 
ensure the entire FCS circuit will perform the 
intended function.   
 
An overlapping test of the automatic FCS actuation 
circuit is included as part of this test to provide 
complete testing of the associated safety function.   
 
The 24 month Frequency is based on the need to perform 
this Surveillance under the conditions that apply 
during a plant outage and the potential for an 
unplanned transient if the Surveillance is performed 
with the reactor at power.  

 
REFERENCES 1. CR-3 EPU Technical Report, Section 2.3.5.  
 2, FSAR, Section 10.2.1.4. 
 3. IEEE 450-1995, IEEE Recommended Practice for 

Maintenance, Testing, and Replacement of Vented 
Lead-Acid Batteries for Stationary Applications. 

  
 4. Regulatory Guide 1.129, December 1974. 
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B 3.9 REFUELING OPERATIONS 
 
B 3.9.1 Boron Concentration 
 
 
BASES  
 
BACKGROUND The limit on the boron concentration of the Reactor Coolant 

System (RCS) and the refueling canal ensures that the 
reactor remains subcritical during MODE 6. Refueling boron 
concentration is the soluble boron concentration in the 
coolant in each of these volumes having direct access to the 
reactor core during refueling. 

 
 The soluble boron concentration offsets the core reactivity 

and is measured by chemical analysis of a representative 
sample of the coolant in each of the volumes. The refueling 
boron concentration limit is specified in the COLR. Plant 
procedures ensure the specified boron concentration in order 
to maintain an overall core reactivity of keff � 0.95 even 
if all CONTROL RODS are withdrawn from the core (Ref. 1). 

 
 10 CFR 50, Appendix A, GDC 26, requires that two independent 

reactivity control systems of different design principles be 
provided (Ref. 2). One of these systems must be capable of 
holding the reactor core subcritical under cold conditions. 
The Makeup and Purification and Chemical Addition Systems 
serve as the systems capable of maintaining the reactor 
subcritical in cold conditions by maintaining the boron 
concentration. 

 
 The pumping action of the DHR System in the RCS, and the 

natural circulation due to thermal driving heads in the 
reactor vessel ensures a relatively uniform boron 
concentration of the water in the refueling canal. The DHR 
System is in operation during refueling (see LCO 3.9.4, "DHR 
and Coolant Circulation - High Water Level," and LCO 3.9.5, 
"DHR and Coolant Circulation - Low Water Level") to provide 
forced circulation in the RCS and assist in maintaining the 
boron concentrations in the RCS and the refueling canal 
above the COLR limit. 

  
 
APPLICABLE During refueling operations, the reactivity condition of the  
SAFETY ANALYSES core is consistent with the initial conditions assumed for 

the boron dilution accident in the accident analysis and is 
 

with control rods 
inserted in the most 
adverse 
configuration (least 
negative reactivity) 
allowed by unit 
procedures. 
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BASES 

APPLICABLE conservative for MODE 6. The boron concentration limit 
SAFETY ANALYSES specified in the COLR is based on the core reactivity at the 
 (continued) beginning of each fuel cycle (the end of refueling) and  

includes a conservative uncertainty allowance of 50 ppm. 

 The required boron concentration and the refueling 
procedures (including full core mapping) ensure the k

eff
 of 

the core will remain � 0.95 during the refueling operation.  
Hence, a minimum 5% �k/k margin to criticality is 
established during refueling. 

 During refueling, the water volume in the fuel transfer 
canal and the reactor vessel are interconnected such that 
they form a single mass. As a result, the soluble boron 
concentration is relatively the same in each of these 
volumes. 

 RCS boron concentration satisfies Criterion 2 of the NRC 
Policy Statement. 

LCO  The LCO requires that a minimum boron concentration be 
maintained in the RCS and the refueling canal while in  
MODE 6. The boron concentration limit specified in the COLR 
ensures a core k

eff
 of � 0.95 is maintained during fuel 

handling operations independent of control rod assembly 
position. 

 Violation of the LCO results in uncertainty with respect to 
the degree of sub-criticality during MODE 6. 

APPLICABILITY This LCO is applicable in MODE 6 to ensure that the fuel in 
the reactor vessel will remain subcritical during CORE 
ALTERATIONS. In other than MODE 6, LCO 3.1.1, "SHUTDOWN 
MARGIN (SDM)," LCO 3.1.5, "Safety Rod Insertion Limits" and 
LCO 3.2.1, "Regulating Rod Insertion Limits" are the primary 
means of ensuring that an adequate amount of negative 
reactivity is available to shut down the reactor and to 
maintain it subcritical under all plant conditions. 

with control rods 
inserted in the most 
adverse 
configuration (least 
negative reactivity) 
allowed by unit 
procedures. 
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BASES  
 
APPLICABLE During movement of fuel assemblies within containment,  
SAFETY ANALYSES the most severe radiological consequences result from a 

fuel handling accident involving handling recently 
irradiated fuel.  For Cycles (including the following 
refueling outage) operated at or below 2619 MWth (RATED 
THERMAL POWER plus heat balance uncertainty), recently 
irradiated fuel is the fuel that has occupied part of a 
critical reactor core within the previous 72 hours.  Fuel 
handling accidents include dropping a single irradiated fuel 
assembly and handling tool or a heavy object onto other 
irradiated fuel assemblies.  The requirements of LCO 3.9.6, 
"Refueling Canal Water Level," in conjunction with the 
administrative limit on minimum decay time prior to 
irradiated fuel movement ensure that the release fission 
product radioactivity subsequent to a fuel handling accident 
results in doses that are within the requirements specified 
in 10 CFR 50.67 even without containment closure. 

 
  Containment penetrations satisfy Criterion 3 of the NRC

 Policy Statement. 
 
 
 
LCO  This LCO limits the consequences of a fuel handling accident 

involving handling recently irradiated fuel in containment 
by limiting the potential escape paths for fission product 
radioactivity from containment.  The LCO requires any 
penetration providing direct access from the containment 
atmosphere to the outside atmosphere, including the 
equipment hatch or the Outage Equipment Hatch, to be closed 
except for penetrations containing an OPERABLE purge or 
mini-purge valve.  For the containment purge and mini-purge 
valves to be considered OPERABLE, at least one valve in 
each penetration must be automatically isolable on an RB 
Purge-high radiation isolation signal. 

 
 The definition of "direct access from the containment 

atmosphere to the outside atmosphere" is any path that would 
allow for transport of containment atmosphere to any 
atmosphere located outside the containment structure. This 
includes the Auxiliary Building. As a general rule, closed 
or pressurized systems do not constitute a direct path 

 

Recently
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B 3.9 REFUELING OPERATIONS 

B 3.9.6 Refueling Canal Water Level 

BASES 

BACKGROUND The movement of irradiated fuel assemblies within 
containment requires a minimum refueling canal water level 
of 156 ft plant datum.  This maintains sufficient water 
level above the fuel contained in the vessel and the bottom 
of the fuel transfer canal, and the spent fuel pool to 
ensure iodine fission product activity is retained in the 
water to a level consistent with the dose analysis of a 
fuel handling accident (Ref. 4).  Sufficient iodine 
activity would be retained to limit offsite doses from the 
accident to well within 10 CFR 50.67 limits (Ref. 3). 

APPLICABLE  During movement of irradiated fuel assemblies, the water 
SAFETY ANALYSES level in the refueling canal is an assumed initial 

condition in the analysis of the fuel handling accident in 
containment.  This relates to the assumption that 99% of 
the total iodine released from the fuel is retained by the 
refueling canal water.  There are postulated drop scenarios 
where there is < 23 ft above the top of the fuel bundle and 
the surface.  In particular, this is the case for the 
period of time during which the assembly travels between the 
cavity and the deep end of the refueling canal.  During 
this time, there is potentially 21 feet of water between 
the reactor vessel flange (135 ft plant datum) and the 
surface of the pool.  The iodine retention factors used in 
the dose assessment are still conservative at water levels 
of 21 feet above the damaged fuel (Ref. 4). The 156 ft 
value was chosen to be consistent with the level specified 
for LCO 3.7.13, "Fuel Storage Pool Water Level" and plant 
configuration. 

20

1

1
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BASES 

APPLICABLE The fuel handling accident analysis inside containment is  
SAFETY ANALYSES described in Reference 4.  With a minimum water level of 
 (continued) 23 ft above the stored fuel, and the administrative limit on 

minimum decay time of 72 hours prior to movement of irradiated 
fuel in the vessel, analyses demonstrate that the iodine 
release due to a postulated fuel handling accident is 
adequately captured by the water such that offsite doses 
are maintained within allowable limits (Ref. 3). 

 Refueling canal water level satisfies Criterion 2 of the NRC 
Policy Statement. 

LCO A minimum refueling canal water level of 156 ft plant datum 
is required to ensure that the radiological consequences of 
a postulated fuel handling accident inside containment are 
within acceptable limits.  This minimum level also ensures 
an adequate operational window between the surface of the 
pool and the transfer winch for the RB fuel handling 
equipment. 

APPLICABILITY This Specification is applicable when moving irradiated 
fuel assemblies within the containment.  The LCO minimizes 
the potential of a fuel handling accident in containment 
which results in offsite doses greater than those 
calculated by the safety analysis. If irradiated fuel is 
not present in containment, there can be no significant 
radioactivity release as a result of a postulated fuel 
handling accident. Water level requirements for fuel 
handling accidents postulated to occur in the spent fuel pool 
are addressed by LCO 3.7.13, "Fuel Storage Pool Water 
Level." 

ACTIONS  A.1

 With a refueling canal water level of < 156 ft plant datum, 
all movement of irradiated fuel assemblies shall be 
suspended immediately to preclude a fuel handling accident 
from occurring.  The suspension of fuel movement shall not 
preclude completion of movement of a component to a safe 
position. 

1
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ACTIONS A.2

 In addition to immediately suspending movement of 
irradiated fuel, actions to restore refueling canal water 
level must be initiated immediately.  The immediate 
Completion Time is based on engineering judgment. When 
increasing refueling canal water level the boron 
concentration of the make-up and the effect of this 
concentration on the minimum specified in the COLR (Ref. LCO 
3.9.1) must be considered. 

SURVEILLANCE SR 3.9.6.1
REQUIREMENTS 
 Verification of a minimum refueling canal water level of 

156 ft plant datum ensures that the design basis for the 
postulated fuel handling accident analysis during refueling 
operations is met.  Water at the required level above the 
top of the reactor vessel flange limits the consequences of 
damaged fuel rods that are assumed to result from a 
postulated fuel handling accident inside containment  
(Ref. 2). 

 The Frequency of 24 hours is based on engineering judgment 
and is considered adequate in view of the large volume of 
water and the normal procedural controls of valve positions, 
which make significant unplanned level changes unlikely. 

REFERENCES 1. Deleted. 

 2. FSAR Section 14.2.2.3. 

3. 10 CFR 50.67. 

4. FPC Calculation N-00-0001. 

CR-3 EPU Technical 
Report, Section 2.9.2.


