
Commonwealth Edisaompany 
Dresden Generating -on 
6500 North Dresden Road 
Morris, IL 60450 
Tel 815-942-2920 

June 20, 1996 

JSPLTR 96-0096 

U. S. Nuclear Regulatory Commission 
Washington, D. C. 20555 
ATTN: Document Control Desk 

Subject: Dresden Nuclear Power Stations Units 2 and 3 

ComEd 

Application for Amendment of Facility Operating License DPR-19 and 
DPR-25 Technical Specifications 
NRC Docket Nos. 050-237 and 050-249 

Pursuant to 10 CPR 50.90, Commonwealth Edison Company (ComEd) proposes to amend 
Appendix A, Technical Specifications, of Facility Operating Licenses DPR-19 and DPR-25. This 
proposal incorporates a new NRC approved thermal limit licensing (LOCA) methodology in the list 
of approved methodologies used in establishing the thermal limits presented in the cycle specific 
COLR and a change to the fuel assembly design features to acknowledge the use of a square water 
box in the Siemens manufactured ATRIUM-9B fuel assembly. Additionally, otherminor 
enhancements are proposed. 

This proposed amendment request is subdivided as follows: 

1. Attachment A provides a description and evaluation of the proposed changes in this 
amendment request. 

2. Attachment B includes a summary of the proposed changes and the marked-up Technical 
Specifications pages for Dresden Units 2 and 3 with the requested changes indicated. 

3. Attachment C describes ComEd's evaluation performed in accordance with 
10 CPR 50.92(c), which confirms that no significant hazard consideration is involved. 

4. Attachment D provides an Environmental Assessment Applicability Review per 10 CPR 
51.21. 

5. Attachment E provides the Identification and Description of any Irreversible Consequences 
per 10 CPR 50. 92(b). 

This proposed amendment has been reviewed arid approved by ComEd' s On-Site and Off-Site 
Review in accordance with ComEd procedures. 

ComEd requests that NRC review of the Technical Specification changes be completed by 
October 1, 1996 to support the scheduled return to service of Dresden Unit 3. Without such 
approval, unit operation will be impacted or emergency relief required. Since this proposed 
amendment reflects the utilization of licensing methods and a fuel design that have. already received 
NRC safety evaluations, this change is considered largely administrative in nature. 
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June 20, 1996 

To the best of my knowledge and belief, the statements contained about are true and correct. In 
some respect these statements are not based on my personal knowledge, but obtained information 
furnished by other ComEd employees, contractor employees, and consultants. Such information 
has been reviewed in accordance with company practice, and I believe it to be reliable. 

ComEd is notifying the State of Illinois of this application for amendment by transmitting a copy of 
this letter and its attachments to the designated state official. 

Please direct any questions you may have concerning this submittal to this office. 

Sincerely, 

Dresden Station 

Subscribed and Sworn to before me 

on this a (!J);- day of 

Attachments: 

A. Description of Safety Analysis of the Proposed Changes 
B. Marked-Up Technical Specification Pages 
C. Evaluation of Significant Hazards Considerations 
D. Environmental Assessment Applicability Review 
E. Identification and Discussion of any Irreversible Consequences 

cc: H. J. Miller, Regional Administrator, Region III 
J. F. Stang, Project Manager, NRR (Unit 2/3) 
C. L. Vanderniet, Senior Resident Inspector, Dresden 
Office of Nuclear Facility Safety - IDNS 
File: Numerical 
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. ATTACHMENT A 

DESCRIPTION AND EVALUATION OF PROPOSED CHANGES 
TO APPENDIX.A, TECHNICAL SPECIFICATIONS, OF FACILITY 

OPERATING LICENSES DPR-19 AND DPR-25 

1. Background Information 

Dresden Nuclear Station operates with Siemens Power Corj:>oration (SPC) fuel and 
licensing (Nuclear Regulatory Commission approved) methodologies. ComEd 
performs reload core designs using Nuclear Regulatory Commission (NRC) approved 
methodologies. SPC has been a\varcted the contract to continue to provide fuel and .. 
related ~upport services for Dresden beginning with Unit 3 Cycle 15 and Unit 2 
Cycle 16. Two changes of significance under this new supply contract are the 
introduction of an advanced fuel design, the ATRIUM-9B, and the use of a new revision · 

· to Siemens' LOCA methodology. This new fuel design and the licensing methods 
. presented within are NRG approved for Boiling Water Reactora. Because the changes 
deal with the introduction of~ NRC approved fuel a,ssembly type and a transition from · 
one revision of a NRC approved methodology to another, the amendment requested is 

. largely. administrative. The majority of the changes being made are in the Bases of the . 
·Technical Specifications and the licensing methodologies reference list in the 
Administrative section of the Technical Specifications. For details of the individual 
changes, see the discus~ion below for the particular change. · 

, In summary: 

• A footnote is added to the reactor vessel water level references in the Safety Limits · 
,·an.d Limiting Safety System Settings· sections (and the associated bases are 
similar1y changed) to provide a consistent use of the reactor vessel reference 
elevation knoWn as "top of active fuel." The Bases for Specification 3/4.2 is also 
enhanced to provide a c!earer description of .the "top of active fuel" reactor vessei 
water level reference elevation. 

• A typographical error is corrected in Bases Section 2.2.A.1 .. The UFSAR identified 
power level at which the IRM system terminates the low power control Rod 
Withdrawal Error (RWE) eventis incorporated. · 

• The Reactivity Anomaly surveillance is performed to check actual core reactivity 
·against predicted core reactivity. The bases is modified to provide a better 
··description of the current use of the ke!f method (SPC methodology) for monitoring 
core reactivity while maintaining the control rod density method as an option. 
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• The scram insertion timing terminology in Bases Section 3/4.3.F are modified to 
clarify the use of this data under Siemens' methods. Direction to the COLR for the 
identification of the proper Operating Limit MCPR based on nominal scram insertion 
times or the Technical Specifications required times is presented. 

· • The Bases discussion of pressurization transients for the ASME over-pressurization 
event is modified to reflect the fact that Siemens' methodology determines the most 
limiting licensing basis pressurization transient each fuel cycle. 

• The Power Distribution Limit Bases are enhanced by providing additional detail on 
. the application of Siemens' licensing methodology. · 

• With the introduction of the ATRIUM-9B reload fuel.design, a revision fo the 
Section 5.3 description of an approved fuel assembly design is prudent. The 
approved fuel assembly description ~s expanded to identify the use of a water box. 

• The pressure, temperature and volume· details of the reactor coolant system in 
Specification 5:4 are re-located to the UFSAR ·as a line item from the Improved 
Technical Spe~cations (Reference: NUREG-1433). 

• The list of references in Specification 6.9.Ais modified primarily to include a 
Siemens (NRC-approved) improved LOCA analysis methodology which will be used 
to evaluate the ATRIUM-9B ·fuel type and the other co-resident fuel types at 
Dresden. The listing.of other Siemens methodologi_es has been enhanced. 

• · Other miscellaneous Bases changes are presented Which provide a clearer 
description of the .implementation of Siemens' licensing methodologies. . 

. ' ' . . 
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2. Safety Limits (2.1) and Limiting Safety System Settings (LSSS) (2.2) 

The proposed changes to the Safety Limits and LSSS provide darifications based on 
existing requirements and are primarily editorial in nature. The proposed change to 
Bases Section 2.1 (page B 2-1) provides clarification to the generic purpose of the fuel 
cladding integrity safety limit; the content is not altered. The proposed change to Bases 
Section 2.1. B (page B 2-2) provides darification to the application of the. Siemens 
licensing methodologies; the content is not altered. 

Description of the current requirements 

a - Reactor vessel water level and the top of active (irradiated) fuel: . Safety Limits 
2.1.D, Table 2.2.A-1 and the associated Bases (pages 2-2, 2-4, B 2-4 and B 2-8) 
~stablish reactor vessel water level Safety Limits. This safety limit and the RPS. 
instrument setpoint are established in terms of a distance retative to the top of 
active (irradiated) fuel, 12 inches and 144 inches, respectively. The 
Instrumentation Bases associated with 3/4.2.A (page B 3/4.2-1) provides a . 
discussion of the terminology "top of active fuer. · 

. -
b - Low Power RWE: Bases 2.2.A.1 (page B 2-5) indicates that the low power control 

rod withdrawal error (RWE) event is terminated by a reactor scram initiated by the 
Intermediate Range Monitor {IRM) system. The peak power is identified as 1 % of 
rated power. · · · 

Basis for the current requirements 

a - Reactor vessel water level and the top of active {irradiated) fuel: The reactor. 
vessel water level Safety Limit was established to prevent elevated cladding 
temperatures and cladding perforation due to inadequate decay heat removal. 
This is accomplished by ensuring adequate cooling by requiring ttie active 
irradiated fuel to remain covered by water. The Safety Limit value selected 
provides C< point which can be monitored and also provides adequate margin for 
effective action. The reactor vessel water level scram setpoint was chosen far 
enough below the normal operating level to avoid spurious scrams but high enough 
above the fuel. to assure that there is adequate protection for the fuel cladding 
integrity and reactor coolant system pressure Safety Limits. 

b - Low Power RWE: By maintaining the peak reactor power below a low level, the 
associated MCPR will remain above the fuel cladding integrity Safety Limit and 
other fuel damage mechanisms (e.g. cladding stress} will also be avoided . 
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Need for revision of the requirements 

a - Reactor vessel water level and top of active (irradiated) fuel: Current fuel designs, 
including the ATRIUM-98, incorporate slight design variations in the length of the 
active fuel and, thus, the true top of active fuel. Confusion may arise when 
attempting to identify the conservative value for top of active (irradiated) fuel when 
comparing these new fuel designs to the original fuel designs. Safety Limits, 
reactor vessel water level instrument setpoints and associated Limiting Conditions 
for Operation (LCOs) refer to the top of active fuel. In these cases, a fixed reactor 
vessel reference value for the term "top of active fuer is needed. Licensing 
analyses, both accident and transient, utilize this definition for the automatic 
initiations associated with these events. A clarification (footnote) of the terminology 
"top of active fuel" can be found in other sections of the Technical Specifications, 
such as the Emergency Core Cooling System and Isolation Instrumentation Tables. 
Therefore, the proposed revision provides consistency in the definition of this . 
reactor vessel reference point. 

b - Low Power RWE: The unblocked low power control rod withdrawal error (RWE) 
event is discussed in UFSAR section 7.6.1.4.3 (page 7.6-7).and section 7.4.4.3 
(page 7.4-4, dated 3-22-68) of the SAR. The power level cited at which the IRMs 
terminate the low power RWE transient is 7.7% of rated average power. A · 
discrepancy exists in that the Bases on page B 2-5 identify a maximum power level 
of 1% . 

. Description of the revised _requirements 

a - Reactor vessel water level and top of active (irradiated) fuel: A footnote is added to 
Specification 2.1,D (page 2-2) which states: · 

"a. The top of active irradiated fuel is defined to be 360. inches above vessel zero." 

A similar footnote (b)is added to item 4 of Table 2.2.A-1(page2-4). Additionally, 
similar wording is incorporated into the associated Bases (Page B 2-4 and B 2-8). 

Footnote (b) for the Main Steam Radiation - High scram function in Table 2.2.A-1 
{page 2-4) ·has been renumbered . 

. b - Low Power RWE: The revised statement in Bases Section 2.2.A.1 (page B 2-5) is 
changed to reflect the UFSAR and SAR analysis peak power of 7.7% of rated 
power. 

Basis for the revii;ed requirements 

a - Reactor vessel water level and top of active (irradiated) fuel: This is needed to . 
ensure consistency in the application of the Technical Specification Safety Limits, 
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instrument water level setpoints, and associated LCOs. Thus, all references to the 
-·· top of active fuel are set relative to 360 inches above reactor vessel zero. 

b - Low Power RWE: The unblocked low power control rod withdrawal error (RWE) 
event is discussed in UFSAR section 7.6.1.4.3 (page 7.6-7) and section 7.4.4.3 
(page 7.4-4, dated 3-22-68) of the SAR. The power level cited at which the IRMs 
terminate the low power RWE transient is 7. 7% of rated average power . 
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3. Instrumentation (3/4.2) 

The proposed change to the Bases of the Instrumentation section provides a generic 
explanation of the need to establish a standard definition of the "top of active fuel." 

·· Thus, the change is primarily editorial in nature. 

Description of the current requirements 

Reactor vessel low water level and the top of active fuel: Bases Section 3/4.2 
(page B 3/4.2-1) does not contain a reference point for the term "top of active fuel". 
However, Bases Section 3/4.2.A (also page B 3/4.2-1), which presents the bases 
for the Isolation Actuation Instrumentation, states that the reactor vessel low water 
level trip must be set to 144 inches above the top of active fuel which is defined as 
360 inches above vessel zero. · 

Basis for the current requirements 

Reactor vessel water level and the top of active fuel: This relationship is used to 
ensure the proper establishment of the reactor vessel low water level isolation 
setpoints. Retrofit 8x8 fuel has an active fuel length 1.24 inches longer than earlier 
fuel designs. However, the present trip setpoints were used in the loss-of-coolant 
accident (LOCA) analysis for Dresden Units 2 and 3. 

Ne0d for revision of the requirements 

Reactor vessel water level and top of active fuel: Current fuel designs, including. 
the A TRIUM-9B, incorporate slight design variations in the length of the active fuel 
and, thus, the true top of active fuel. Confusion may arise when attempting to 
identify the conservative value for top of active (irradiated) fuel when comparing 
these new fuel designs to the original fuel designs. Safety Limits, reactor vessel 

· water level instrument setpoints and asscr~ated Limiting Conditions for Operation 
(LCOs) refer to the top of active fuel. In these cases, a fixed reactor vessel 
reference value for the term "top of active fuel" is nee.ded. Licensing analys~s. 
both accident and transient, utilize this definition for the automatic initiations 
associated with these events. A clarification (footnote) of the terminology "top of 
active fuel" can be found in other sections of the Technical Specifications, such as 
the Emergency Core Cooling System and Isolation Instrumentation Tables. 
Therefore, the proposed revision provides consistency in the definition of this 
reactor vessel reference point. Additionally, Dresden no longer uses retrofit 8x8 
fuel. 
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Description of the revised requirements 

Reactor vessel water level and top of active fuel: The basis of the term "top of 
active fuelD has been moved from Bases Section 3/4.2.A, Isolation Actuation 
Instrumentation, and relocated to Bases Section 3/4.2 (page B 3/4.2-1 ). This 
·relocation provides the definition of "top of active fuelD in a section which is more 
generically applicable to all associated reactor vessel water level setpoints. The 

· wording has been revised to an enhanced explanation of this reference point and 
states: 

"Current fuel designs incorporate slight variations in the length of the active fuel 
and, thus the actual top of active fuel, when compared to the original fuel designs. 
Safety Limits, instrument water level setpoints and associated LCOs refer to the top 
of active fuel. In these cases, the top of active fuel is defined as 360 inches above 
vessel zero. Licensing analyses, both accident and transient, utilize this definition 
for the automatic initiations associated with these events: 

·Basis for the revised requirements 

Reactor vessel water level and top of active fuel: Current Siemens fuel types have 
an active fuel length of 144.24 inches and' 145.24 inches. This length may be 
compared with the original fuel designs which had an active fuel length of 
144 inches: Thus, the top of active fuel of current reload fuel types could be 
considered to be either 360.24 or 361.24 inches above vessel zero. Adqitionally, 
Mure fuel designs may also slightly alter the active fuel length (top of active fuel). 
Thus, to ensure consistency in the application of the Technical Specification Safety 
Limits, instrument water level setpoints, and associated LCOs, all references to the 
top of active fuel are set to 360 inches. above reactor vessel zero. Licens'ing 
analyses, both accident and transient, utilize this definition for the automatic 
initiations associated with these events. · 
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4. Reactivity Control (3/4.3) 

The proposed changes to the Bases of the Reactivity Control section provide a 
clarification of Siemens' licensing methodology currently used at Dresden for calculating 
the value of Reactivity Anomaly and the option to use measured control rod scram · 
insertion times in establishing the Operating Limit MCPR. Thus, the changes are 
primarily editorial in nature. 

Description of the current requirements 

a - Reactivity Anomaly: Bases Section 3/4.3.B (page B 3/4.3-3) states that the 
magnitude of the excess reactivity may be inferred from the critical rod 
configuration. As fuel bumup progresses, anomalous behavior in the excess 
reactivity may be detected by comparison of the critical rod pattern selected. 

b - Control Rod Scram Insertion Times: Bases Section 3/4.3.0/E/ F (pages B 3/4.3-4 
and B 3/4.3-5) specifies the time requirements for control rod scram insertion and 
the use of this data in. the statistical treatment of the limiting transients . 

Basis for the current requirements 

a - Reactivity Anomaly: ·Per NUREG-1433, the reactivity anomaly limit is established 
to ensure plant operation is maintained within the assumptions of the safety 
~nalyses. Large differences between monitored and predicted core reactivity may 
indicate that the assumptions of the Design Basis Accident (OBA) and transient 
analy~es are.no longer valid, or that the uncertainties in the Nuclear Design 
Methodology are larger than expected. A limit on the difference between the 
monitored reactivity and the predicted reactivity of 1 % delta k/k has been 
established. A deviation greater than 1 % from that predicted is larger than 
expected for nonnal operation and shouid therefore be evaluated. 

b - Control Rod.Scram lnsertio'1 Times: To ensure that the fuel cladding integrity 
Safety Limit is not exceeded during any Anticipated Operational Occurrence 
(AOO), the most limiting transients are analyzed to detennine which AOO results in 

. the largest reduction in the CRITICAL POWER RA TIO (CPR). The type of 
transients evaluated include change of flow, increase in pressure and power, 
positive reactivity insertion and coolant temperature decrease. The limiting 
transient yields the largest reduction in CPR. When added to the Safety Limit . 
MCPR, the required operating limit MCPR is obtained and presented in the CORE 
OPERATING LIMITS REPORT (COLR). 



• 

Need for revision of the requirements 

a - Reactivity Anomaly: The SPC core monitoring code, POWERPLEX, enables the 
licensee to monitor actual Ketr versus predicted K.tr. The Bases is being modified to 
explicitly discuss the K.tr method which is currently in use at Dresden. 

b - Control Rod Scram Insertion Times: SPC methods evaluate the 5%, 20%, 50%, 
and 90% control rod scram insertion times collected during the performance of the 
scram timing Surveillance Requirement (SR), 4.3.D. The Technical Specification 
Scram Speed (TSSS) MCPR Operating Limit is established using the Technical 
Specification scram insertion time limits. Additionally, an alternate MCPR 
Operating Limit may be established using (typically faster) Nominal Scram Speed 
(NSS) insertion times. If any of the average scram insertion times, collec.ted during 
the performance of the control rod scram insertion timing SR, do not meet the NSS 
times, the MCPR Operating Limit associated with the Technical Specification scram 
insertion times is used. These changes are being made to B.ases Section 3/4.3.E 
to clarify this methodology. 

Description of the revised requirements 

a - ·Reactivity Anomaly: The following is added to.the Basis for Specification 3/4.3.B: 

·Alternatively, monitored Ket can be compared with the.predicted Ket as calculated 
by the 3-D core simulator code.D · · ·' 

b - Control Rod Scram Insertion Times: Bases Section 3/4.3.E is proposed to refer to 
both the Technical Specifications. required scram insertion times and the nominal 
seram insertion times used in the licensing analyses. The reference to a statistical 
adjustment of the scram requirements for past data (a GE method) is removed 
from pages B 3/4.3-4 and B 3/4.3-5. The text on page B 3/4.3-5, discussing the 
statistical treatment of scram insertion timing results, is replaced by the following: 

·rransient analyses are performed for both Technical Specification Scram Speed 
(TSSS) and Nominal Scram Speed (NSS) insertion times. These analyses result in 
the establishment of the fuel cycle dependent TSSS MCPR operating limits and 
NSS MCPR operating !imits which are presented in the COLR. Results of the 
c6ntrol rod scram timing tests performed during the current fuel cycle are used to· 
determine the operating limit for MCPR. Following the completion of each set of 
scram time testing, the results will be compared with the assumptions used in the 
transient analysis to verify the applicability of the MCPR operating limits. Prior to 
the initial scram time testing for an operating cycle, the MCPR operating limits will 
be based on the TSSS insertion times.~ 
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Basis for the revised requirements 

a - Reactivity Anomaly: The proposed change presents Siemens' methodology 
currently used at Dresden by clear1y describing the use of the Ket method of 
monitoring for reactivity anomalies via the POWERPLEX Core Monitoring Software 
System. The capability to use control rod configuration is retained as an alternate 
method. 

b - Control Rod Scram Insertion Times: The discussion of scram time dependent 
methods for detennining the MCPR operating limit are modified to clarify the use of 
nominal and Technical Specification scram insertion times. The negative reactivity 
insertion rate resulting from the scram plays a major role in providing the required 
protection against violating the Safety Limit MCPR during transient events. Faster 
scram insertion times provide greater protection and allow for improved MCPR 
pertonnance. The application of NSS MCPR limits takes advantage of better than 
Technical Specification scram insertion rates, while the TSSS MCPR limits provide 
the necessary protection for the slowest allowable average scram insertion times 

·identified in Specification 3/4.3.E. The measured scn;im insertion times are 
compared with the Nominal Scram Speed insertion times and the Technical 
Specification Scram Speeds. The appropriate operating limit is applied, as 

. specified in the COLR. This process of using measured scram insertion times tot 
detennining the MCPR Operating Limit is a standa.rd BWR method used with both 
General Electric and Siemens methodology. The discussion of the process tor . 
detennining the MCPR operating limit in the Bases on pages B 3/4.3-4 and 

. B 3/4.3-5 are modified to include clarifieation of the use of nominal times being 
maintained in the COLR. , · · 
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5. Primary System Boundary (3/4.6) 

The proposed changes to the Bases of the Primary System Boundary section provide a 
clarification in Siemens methodology for ensuring that the most severe transient is 
utilized in the ASME required pressurization analysis. Thus, the changes are primarily 
editorial in nature. 

Description of the current requirements 

Safety and Relief Valves: The pressure relief function of the Relief and Safety 
Valves, Bases Section 3/4.6.E/F (page B 314.6-3) have been established to limit 
reactor vessel pressure to less than 110% of vessel design pressure; Evaluations 
have determined that the most severe transient is the dosure of all the main steam 
isolation valves (MSIVs) followed by a reactor scram on high neutron flux with no 
credit for either the pressure relief function or the direct scram on valve position. 

Basis for the current requirements 

Safety and-Relief Valves: The ASME Boiler and Pressure Vessel Code requires 
the reactor pressure vessel to be protected from overpressure during upset 
conditions by self-actuated safety valves. The overpressure protection system 
must accommodate the most severe licensing basis pressurization transient. The 
analysis results must demonstrate that the design safety valve capacity is capable . 
of maintaining reactor pressure below the ASME Code limit of 110% of the reactor 
pressure v_essel design pressure. 

Need for revision of the requirements 

$afety and Relief Valves: _The change is proposed to reflect the possibility that the 
limiting pressurization event could result in a peak pressure higher than the ASME 
compliance event. The need to assure that peak pressure is below 110% of design 
pressurA on a cycle specific basis is therefore stated for either type of transient. 

Description of the revised requirements 

Safety and Relief Valves: The wording in Bases Section 3/4.6.F is modified to: 

·"The overpressure protection system must accommodate.the peak transient 
pressure during the most severe licensing basis pressurization transient. This 
includes but is not limited to the licensing basis ASME Section Ill compliance event 
which is the closure of all MSIVs with no credit for relief function or direct scram 
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from valve position. For the purpose of the ASME Section Ill analysis, the SRV 
.... (combination safety/relief valve) is assumed to operate in the Safety Mode, only. 

The ASME Section Ill analysis demonstrates that the combined capacity of the SVs 
and SRV is capable of maintaining the reactor pressure below the ASME code limit. 
The licensing basis pressurization transients are evaluated for each reload to 
assure compliance with the ASME code limit of 110% of vessel design pressure. 
This LCO ensures that the acceptance limit of 1375 psig is met during the most 
sev~re licensing basis pressurization transient. D · 

Basis for the revised requirements 

Safety and Relief Valves: The Basis for Specifications 3/4.6.E and Fis modified to 
reflect that, although unlikely, another pressurization event could produce higher 
peak pressure than the licensing basis event used to demonstrate compliance with 
ASME Section Ill. The licensing basis pressurization transients are evaluated on a 
·cycle specific basis and compared to the ASME acceptance criteria for upset 
conditions. 

.'!.·' 
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6. Power Distribution Limits (3/4.11) 

The proposed changes to the Bases of the Power Distribution Limits section provide a 
clarification of Siemens methodology for the application of Thermal Limits: Average 
Planar Linear Heat Generation Rate, Transient Linear Heat Generation Rate and 
Minimum Critical Power Ratio. Thus, the changes are primarily editorial in nature. 

Description of the current requirements 

·a - Average Planar Linear Heat Generation Rate (APLHGR): Bases Section 3/4.11.A 
(page B 3/4.11-1) provides a description of the requirements for the Thermal Limit 
APLHGR. 

b - Transient Linear Heat Generation Rate (TLHGR): Bases Section 3/4.11.B (page 
B 3/4.11-1) describes the application of this Thermal Limit toward assuring that the 
design criteria of 1 % plastic strain and centerline melting are not exceeded. 

c - Minimum Critical Power Ratio (MCPR): Bases Section 3/4.11.C (page B 3/4.11-2) 
explains that MCPR is the smallest CPR which exists in the core, Where CPR 
(CRITICAL POWER RA TIO) is the ratio of that power in the assembly which is 

. calculated by application of the NRC approved correlation to cause some point in 
the assembly to experience boiling transition, divided by the actual assembly 
operating power. The operating MCPR needs to be monitored and maintained 
above the MCPR Operating Limit during normal operation to ensure that the Safety 
Limit will not be exceeded during Anticipated Operational Occurren~s (AOOs), 
should they occur. The Safety Limit MCPR is set such that 99.9% of the fuel rods 
avoid boiling transition if the Safety Limit MCPR is not violated~ Specification 
3/4.11.C requires that the fuel be operated with the MCPR greater than or equal to 
the MCPR Operating Limit specified in the. COLR. 

Basis for the current requirements 

a - APLHGR: The specification assures that the peak dadding temperature following 
the postulated design basis loss-Of-coolant accident will not exceed the limits 
specified in 1 O CFR 50.46. It also assures that fuel rod mechanical integrity is 
maintained during normal and transient operations. ' · 

b - TLHGR: This Thermal Limit assures that 1 % plastic strain and cenler1ine melting 
do not occur during Anticipated Operational Occurrences. · · 

c - MCPR: As stated in the description above, the basis for the CPR is to avoid boiling 
transition in 99.9% of the fuel bundles during AOOs. To ensure that the fuel 
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cladding integrity Safety Limit is not exceeded during any AOO transient, the most 
limiting transients are analyzed to determine which result in the largest reduction in 
CRITICAL POWER RA TIO (CPR). The type of transients evaluated were change 
of flow, increase in pressure and power, positive reactivity insertion, and coolant 
temperature decrease. The limiting transient yields th@ largest reduction in MCPR. 
When added to the Safety Limit MCPR, the required minimum operating limit 
MCPR is obtained and presented in the CORE OPERA TING LIMITS REPORT 
(COLR). This operating limit may be established as a function of control rod scram 
insertion times. A flow dependent operating limit for MCPR is used at off-rated 
conditions. This assures that the Safety Limit will not be exceeded during 
transients initiated from off rated conditions. 

Need for revision of the requirements 

a - · APLHGR: APLHGR is used to protect the fuel cladding from exceeding 
1 O CFR 50.46 limits during the design basis LOCA. The desaiption of the 
methodology presented (GE methodology) does ·not properly retied Siemens 
methods. Fuel rod mechanical integrity is protected by the Siemens LHGR limits. 

b - TLHGR: Clarification of the AOO assumptions and the application of adjusting the 
APRM setpoints or GAFs toward protecting thi~ limit · 

c- MCPR: Specification 3/4.1.1.C remains unchanged. The plant will still be required 
to maintain the MCPR greater than or equal to its operating limit MCPR as 
specified in the COLR. The operating limit for MCPR may be scram insertion time 
dependent The measured scram times are used to determine the operating limit 
for MCPR using-analyses based on the Technical Specification scram insertion 
times and analyses based on nominal scram insertion times, as specified in the 
COLR. SPC methods evaluate the 5%, 50%, and 90% insertion times in addition 
to the 20% time. Only the most recent data for eadl control rod drive is used in the 
calculation of the average scram insertion times whidl are used to determine·the 
operating limit for MCPR. If the average scram times do not meet the nominal · 
times, the operating limit associated with the Technical Specification_ times is used. 
Changes need to be made to the MCPR Bases to clarify the methods being used. 

-

Description of the revised requirements 

a - APLHGR: The basis for APLHGR is modified on page B 3/4.11-.1 to annotate the 
application of the SPC methods for determining the APLHGR limits, as follows: 

"This specification assures that the peak cladding temperature following a 
postulated design basis loss-of-coolant accident will not exceed the Peak Cladding 
Tem.perature (PCT) and maximum oxidation limits specified in 10 CFR 50.46. The 
calculational procedure used to establish the Average Planar Linear Heat · 
Generation Rate (APLHGR) operating limits is based on a loss-of-coolant accident 
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analysis. The analysis is performed using calculational models which are 
consistent with the requirements of 10CFR 50.46. 

The PCT following a postulated loss-of-coolant accident is primarily a function of 
the initial condition's average heat generation rate of all the rods of a fuel assembly 
at any axial location and is not strongly influenced by the rod-to-rod power 
qistribution within the assembly. 

The Maximum Average Planar Linear Heat Generation Rate (MAPLHGR) limits for 
two-loop and single-loop operation are specified in the Core Operating Limits 
Report (COLR)." . . 

b - TLHGR: Further clarification is added: 

"The APRM scram settings must be adjusted to ensure that the LHGR transient 
limit (TLHGR) is not violated for any power distribution. This is accomplished using 
FDLRC. The APRM scram selling is decreased in accordance with the formula in 
Specification 3.11.B, when FDLRC is greater than 1.0. 

The adjustment may also be accomplished by increasing the gain of the APR'M by 
FDLRC. This provides the same degree of protection as reducing the trip level 
setting by 1/FDLRC by raising the initial APRM reading cioser to the trip level 
setting such that a scram woutd be received at the same point in a transient as if 

·. the trip level setting had been reduced.• · 

. c :. MCPR: The MCPR bases are clarified with: : 
.• 

"MCPR Operating Limits are presented in the CORE OPERATING LIMITS 
REPORT (COLR) for both Nominal Scram Speed. (NSS) and Technical 
Specification Scram Speed (TSSS) insertion times. The negative reactivity 
insertion rate resulting from the scram plays a major role in providing the required . 
protection against violating the Safety Limit MCPR during transient events. Faster 
scram insertion times provide greater protection and allow for improved MCPR 
performance. The application of NSS MCPR limits takes advantage of improved 

. scram insertion rates, while the TSSS MCPR limits provide the necessary. 
· protection for the slowest allowable average scram insertion times identified in 
Specification 3.3.E. The measured saam insertion times are compared with the 
nominal scram insertion times and the Technical Specification Scram Speeds. The 
appropriate operating limit is applied, as specified in the COLR. 

For core flows less than rated, the MCPR Operating Limit established in the 
· specification is adjusted to provide protection of the Safety Limit MCPR in the event 
of an uncontrolled recirculation flow increase to the physical limit of the pump. 
Protection is provided for manual and automatic flow control by applying the 
appropriate flow dependent MCPR limits presented in the COLR. The MCPR 
Operating Limit for a given power/flow state is the greatest value of MCPR as given 
by the rated conditions MCPR fimit or the flow dependent MCPR limit For 
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automatic flow control, in addition to protecting the Safety Limit MCPR during the 
flow run-up event, protection is provided to prevent exceeding the rated flow MCPR 
Operating Limit during an automatic flow increase to rated core flow." 

Basis for the revised requirements 

a - APLHGR: SPC methods monitor APLHGR to maintain the peak clad temperature 
and oxidation rates during the Design Basis Loss of Coolant Accident less than the 
1 O CFR 50.46 limits. The SER for ANF-89-014 (P)(A), Advanced Nuclear Fuels 
Corporation, "Generic Mechanical Design for Advanced Nuclear Fuels 9x9-IX 
[ATRIUM-9B] and 9x9-9X BWR Reload Fuel," states, "The ANF design criteria for 
ECCS evaluation met the requirements of 1 O CFR 50.46 as it relates to cladding 
embrittlement for a LOCA; i.e., the criteria of a peak dadding temperature limit of 
2200 degrees Fahrenheit and a 17% limit on maximum dadding oxidation." The 
mechanical integrity of the fuel is maintained via LHGR monitoring (Specifications 
3/4.11.B and 3/4.11.D). 

b - TLHGR: Siemens methodology ensures that the L.HGR transient limit (TLHGR) is 
not violated for any power distribution. This is accomplished using FDLRC. When . 
FDLRC is greater than 1.0, Siemens methodology supports two options for · 
adjusting the effective trip point for the APR Ms. The first option permit~ the 

. adjustment (decrease) of the APRM scram settings in· accordance With the formula 
in Specification 3.11.B, Or, the adjustment may also be accomplished by 
increasing the APRM gain by FDLRC .. This provides the same degree of protection 
as reducing the APRM trip setting by 1/FDLRC by raising the initial APRM reading 
closer to the trip setting such that a scram would be received at the same point 
during a transient as if the APRM trip setting had been reduced. This option is· also 
permitted by Specification 3.11.B. 

c - MCPR: The discussion of scram time dependent methods for determining the· 
MCPR operating limit is modified to darify the use of nominal and J echnical 
Specification times.· The negative reactivity. insertion rate resulting from the scram 
plays a major role in providing the required protection against violating the Safety 
Limit MCPR during transient events. Faster sc:·am insertion times provide greater 
protection and allow for improved MCPR performance. The. application of NSS · 
MCPR limits takes advantage of improved scram insertion rates, while the TSSS 
MCPR limits provide the necessary protection for the slowest allowable average 
scram insertion times identified in Specification 3/4.3.E. . The measured scram . 
times are compared with the nominal scram insertion times and the Technical 
Specification Scram Speeds. The appropriate operating limit is applied, as 
specified in the COLR. The discussion of the process for determining the MCPR . 
operating limit in the Bases is modified to include darification of the use of nominal 
times being maintained in the COLR. This methodology has been previously 
utilized at Dresden and is currently used at the Quad Cities and LaSalle stations. 
The Basis is also modified to reflect the SPC application of flow dependent MCPR . 
operating limits in the event of an uncontrolled flow increase. 
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7. Reactor Core (5.3) 

Description of the current requirements 

Fuel Assemblies: Design Feature 5.3.A (page 5-5) provides a general description 
of the fuel assemblies used in the reactor. · 

Basis for the current requirements 

Fuel Assemblies: The fuel assembly description includes cladding and fuel material 
and a discussion of NRC approved configurations and designs, including the use of 
lead test assemblies. · 

Need for revision of the requirements . 

Fuel Assemblies: The NRG-approved ATRIUM-98 BWR fuel design contains a 
water box with a square cross section that runs the length of the active fuel. The .. · 
wording in Specification 5.3.A should be modified to reflect this design feature . 

Description of the revised requirements 

Fuel Assemblies: The second sentence of Specification 5.3.A. refers to the fuel 
· containing water rods. It is modified to include reference to water boxes. 

Basis for the revised requirements 

Fuel Assemblies: The fuel description is modified to include reference to water· 
boxes, which describes the square water box in the NRC approved .ATRIUM-9B 
fuel design. · 
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8. Reactor Coolant System (5.4) 

Description of the current requirements 

Design Pressure and Temperature and Volume: Design Feature 5.4 (page 5-6) 
identifies key reactor coolant system design featµres. 

Basis for the current requirements 

Design Pressure and Temperature and Volume: The design features of the reactor 
coolant system are provided to ensure an appropriate review·is performed when 
changing one of the~e parameters. 

Need for revision of the requirements 

Design Pressure and Temperature and Volume: Modifications to the reactor: 
coolant system, such as a physical modification to the coolant boundary or the 
introduction of new fuel types, are reviewed in accordance with 1 O CFR 50.59 prior 
to implementation. UFSAR Section 5 establishes the design requirements of the 
reactor coolant system. The parameters in Specification 5.4 are more appropriately 
located in a list of reactor vessel parameters in UFSAR Section 5, consistent with 
NUREG-1433. . . . 

. Description of the revised requirements 

Design Pressure and Temperature and Volume: The contents of Specifica~on 5.4 
(Page 5-6) are proposed to b~ relocated.to the UFSAR. Page 5-6 and Table of 
Contents page XVI are modified to read, "[INTENTIONALLY BLANK]." 

Basis for the revised requirements 

Design Pressure and Temperature and Volume: This change is consistent with 
NUREG 1433. Configurations, design temperatures and pressures, and volumes 
of the reactor coolant system are detailed in the UFSAR. Section 5 of the UFSAR 
delineates the recirculation piping system design requirements. Any changes to 
these design parameters are reviewed under the provisions of 10 CFR 50.59. 
Therefore, relocating these details from the Technical Specifications, while 
maintaining the detail in the UFSAR will not impact safe operation of the facility. 
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9. Reporting Requirements (6.9) 

Description of the current requirements 

Core Operating Limits Report: Administrative Control 6.9.A.6 (pages 6-14 and 
6-15) lists the NRC approved topicals for the analytical methods used to determine 
the operating limits. The existing items listed are Siemens methodologies, and 
ComEd Reports benchmarking BWR Nuclear Design methods and Neutronic 
Licensing Analyses. Additionally, the application of the 20% scram insertion time is 
referred to for the determination of the MCPR Operating Limit. 

Basis for the current requirements 

Core Operating Limits Report: The list of documents provides documentation in 
the Specifications of the NRC approved methods used to, determine operating 
limits. The details of the limits are provided in the Core Operating Limits Report 
(COLR). This list was created in response to Generic Letter 88:-16. The Siemens 
licensing methodology for determining the MCPR Operating Limit only used the 
20% scram Insertion time. 

Need for revision of the requirements 

Core Operating Limits Report: Dresden 3 Cycle 15 operation will be the first 
Dresden use of reload quantities of the NRC approved ATRIUM-9B fuel type, as 
described in At\W-89-014(P)(A), and the first Dresden application of the improved 
LOCA licensing analysis methodology, presented in ANF-91-048(P)(A), which is 
also NRC approved. The current Siemens methodology for determining the MCPR 
Operating Limit uses all four Technical Specification scram insertion times. Also, 
document XN-NF-81-22 is no longer used at Dresden by Siemens. 

Description of the revised requirements 

Core Operating Limits Report: The reference to the 20% scram insertion time is 
removed and the following list of documents is proposed for inclusion in 

· Specification 6.9.A.6.b: · 

( 1) Exxon Nuclear Methodology for Boiling Water Reactors, 
XN-N F-80-19(P)(A). 

( 2) Generic Mechanical Design for Exxon Nuclear Jet Pump BWR Reload Fuel, 
XN-NF-85-67(P)(A). 

( 3) Qualification of Exxon Nuclear Fuel for Extended Burnup: Extended Burnup 
Qualification of ENC 9x9 BWR Fuel, XN-NF-82-06(P)(A). 
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( 4) Advanced Nuclear Fuels Corporation Generic Mechanical Design for 
Advance Nuclear Fuels Corporation 9x9-IX and 9x9-9X BWR Reload Fuel, 
ANF-89-014(P)(A). 

( 5) Generic Mechanical Design Criteria for BWR Fuel Designs, 
ANF-89-98(P)(A). 

( 6) Exxon Nuclear Plant Transient Methodology for Boiling Water Reactors, 
XN-NF-79-71 (P)(A). 

( 7) ANFB Critical Power Correlation, ANF-1125(P)(A). 

( 8) Advanced Nuclear Fuels Critical Power Methodology for Boiling Water 
Reactors, ANF-524(P)(A). 

( 9) COTRANSA 2: A Computer Program for Boiling Water Reactor Transient 
Analysis, ANF-913(P)(A). 

(10) Advanced Nuclear Fuels Corporation Methodology for Boiling Water 
Reactors EXEM BWR Evaluation Model, ANF-91-048(P)(A). 

Basis for the revised requirements 

Core Operating Limits Report: A review was pe"rtormed of SPC Reload Licensing 
Methodologies which determine the operating limits in the COLR. The revised list 
of documents provides a reference to the NRC approved methodologies being 

. used to determine the operating limits for Dresden 3 Cycle 15 and .future Dresden 
reloads. These methodologies are also applicable to Dresden 2 Cycle 15. The 
current Siemens methodology for determining the MCPR Operating Limit uses all 
fo.ur Technical Specification scram insertion times. Also, document XN-NF-81-22 is 
no longer used at Dresden by Siemens and has been deleted from this section. 

I ... , 
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10. SCHEDULE 

This amendment is needed to support operations at Dresden starting with Unit 3 
Cyd~ 15 (startup approximately November 1996); therefore, this amendment is 
required prior to the startup of Dresden Unit 3 Cycle 15. It is requested that the 
amendment be approved by October 1, 1996, with the amendment to be implemented 
for both units prior to the startup of Unit 3 Cycle 15 .. 

11. REFERENCES 

1. ANF-89-014(P)(A), Revision 1 and Supplements 1 and 2, Advanced Nuclear Fuels 
Corporation Generic Mechanical Design for Advance Nudear Fuels Corporation 

. 9x9-IX and 9x9-9X .BWR Reload Fuel. 

2. ANF-91-048(P)(A), Adva.nced Nuclear Fuels Corporation Methodology for Boiling 
· Water Reactors EXEM BWR Evaluation Model. 
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ATTACHMENT B 

SUMMARY OF PROPOSED CHANGES AND 
MARKED-UP TECH. SPEC. PAGES 

FOR DRESDEN UNITS 2 AND 3 

1 .. rs··5·0c:iion .. n"limiJ0;:····rrs··F>aa0c·s>-r .. t>r10i·ci0sCfioiioi1 .. aTChailae ............................................................................. i 
[ ~ ~ . ~ ·--·----· .. ····--···-·-.···············•···--·--··-···-····---f.o·-··-·-·--·-·--------·----·----·-·-··-·---·-···-···--·····--..: 
1 2.1.D (B 2.1.D) j 2-2 (B 2-4) j added footriote to define TAF as 360 inches above . j 
l l l vessel zero 1 
~ ~ ~ ~ 

L------················----······--·t ................... -- ~ -----·- .................. - .............. _ .......... _._····-·············· .. --l 
l Table 2.2.A-1.4 l 2-4 (8 2-8) 1 added footnote tO define TAF as 360 inches above ! 

j (8 2.2.A.4) ~ ! vessel zero ~ 
~ . ~ ~ . ~ 
t""---·-···························-····--·-·····-f"'········-········----·-.,...-·------·- ·······-----·--······--··-····--··-----·······"; ! B 2.1 1 8 2-1 1. editorial clarifications to the function of fuel cladding i 
! . ! j integrity Safety Limit ! 
. I e 2. 1~0··········:·········-········-··+·02·22··-·-.:..... . leciitonal"ciarifications to sLMc"P·R"-8ases ...................................... -..i 

L~ ... -............................................. L ............................. -.1... --····---·····-··---··-·················-·--··-··-·..J 
1 B 2.2.A.1 1 8 2-5 j corrected low power RWE typo ~ 

ts-314.2···································-l···93,4·~2:1········-+R"e1ocaieci and enhanced disclisSion .. ottoi»oTaCtive · -······1 
j j j fuel reference from 8 3/4.2.A. I 

.

i,,':,,_:'. B 3/4.3.a···········---···---p3°"314~3-3 j enhanced reactivity anomaly surveiiianee to .. be.tter-··········1 
i 1 describe the use of Kett as calculated by i · 

I · 1 POWERPLEX I 
: ·:. ' : 

_: -·-·---····,;· ... _.:~ ........ _ .... J..................... ·-·· -----.. ·····-·········-··-·-·· .. -···· ........... ] 
l 8 3/4.3.E \ 8 3/4.3-4 1 deleted reference to the statistical application of j 
l j I previous data for CRD scram insertion times I 
f.-000••••-••--•-•••••••o•u••••••-•0 •••••oo••H••i••••••••••-••••••-••-••-•••-•i-------·••--- • •-•--•••n•-·--•••••••••••••••••••••••••••oooo•••••••-••••o••uno~ 

j 8 3/4.3.E i 8 3/4.3-5 1 deleted reference to the statistical application of i 
j · \ . 1 previous data for CRD scram insertion times and 1 
j ~ ~ modified to better reflect use of nominal and Tech 1 
j ~ 1 Spec scram insertion times \ 
: : : : 

i. ......................................................... L .................................... _j __________ .............. ______________ ................... o···························--....................................... 1 
\ 83/4.6.F ! 8 3/4.6-3 ! Enhanced description of Siemens' methodology which ! 

~ · j j does not assume that MSIV flux scram is most limiting ! 

i 1 1 for ASME Over-pressurization event j 

i ............... _ ............................. _ .......... t .. ·-···-·········-·-·······-··-L···--·····-·························-······----·-···········--···· .. ··-···-··············-····································J 

B-1 



r·rs .. s.eciion .. n.uiTii>er ..... l .. rs-F>aaeisf .. T .. b"rfet"C:fesCriPtionof"cii_a.nae .............. -................ -.. -........................... _ .......... i 
lOOOOOOoo•••OooooOoOoooooooooooooooooooooH•oooooooooooooOoloooooUoooooOooooooooooOoooooooooooo.iOooooOOOOOooo•OoOoooooOH-OOO_O_OOOOOoooooo-OOOoooUUoooo•OOUoooOOOooooo ... ooo ... o*-OHOooooooooooOUoooooO•OoooooooooooooOOoooooo•OOooooooOooooool 

: B 3/4.11.A i B 3/4.11-1 i clarified Siemens' LOCA methods and changed ! 

j j j requirement reference to 1 O CFR 50.46 ~ 
~--·······················································.l ..................................... J ................... =..············-··························-.. •····················--··········································· .. ····················l 
! B 3/4.11.B i B 3/4.11-1 i modified to clearly identify that APRM setpoint or : 
j [ [ APRM GAF may be adjusted j 

l·-·0·314·:·1·1·:·c················-··········l··0··31~t":1··1·:2········!··1i10··u·s·0·:c;rN·s-s·-or·rect1··5p·ac:··5·cr:am··inse.rtion .. ii.ili·05··a5····; 
j j 1 well as the application of off-normal reactor conditions 1 

l l j for the determination of OLMCPR is clearly defined 1 

ls:3..A: - ----f-s::s --ladded-WSter bOX_tO_fUei8SseiiiiiiYdBSciiiiiiOn--- ---j 
! : : : 
··--·--•O-•••••••••••••••••••••••-•••••i-••••-·•·•-•-•••••••·•-•••••__j.••-••-••-·----••••--••••-•••••••-••-•••u ... ••••--•••••-•-·••••••••••••••••-••--.... ••••••ou•••••••••••••uo••••••••.: 

j 5.4 and Table of 1 5-6 1 relocated section to the UFSAR as a line item l 
! Contents ! TOC XVI ! application from !TS (NUREG-1433) 1 · 
E ~ ~ ; 

i-.····-········-·-········-····-----i---·--···--···········-······-i--·-·-·······--·-··---··-·····----······--·····-···············-·····················-············-····-·················< 
1 6.9.A.6.a. 1 6-14 1 Siemens' methods use all four categories of Tech j 
j I I Spec control rod scram insertion times I 
r·--············-······---···--·-·····r·····-··············-··

0

·--~--·-·---·······-···--·--···--·····-···-······················-·············--·-··-··---··~···-: 

1 6.9.A.6.b. 1 6-15 ~enhanced to better describe licensing methodS"cused to 1 

j I j determine COLR limits I 
:•••u-•••••••••••••••••••••••••••••••••••••-o••••••:••-••••••••••••••••••••••••••••••••-!•••••••••••••••••-••-•••••••••••••••••••••••••••••••••••-••••-•-•••••••••••••••-•••••••••••••••••••,•••••••••••••••••••••••••••••••••••••••••••••: 
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• INSERT A 

Current fuel designs incorporate slight variations in the length of the active fuel and, thus 
the actual top of active fuel, when compared to the original fuel designs. Safety Limits, 
water level instrument setpoints and associated LCOs refer to the top of active fuel. In 
these cases, the top of active fuel is defined as 360 inches above vessel zero. Licensing 
analyses, both accident and transient, utilize this definition for the automatic initiations 
associated-with these events. 

INSERT B 

Transient analyses are performed for both Technical Specification Scram Speed (TSSS) 
and Nominal Scram Speed (NSS) insertion times. These analyses result in the 
establishment of the fuel cycle dependent TSSS MCPR operating limits and NSS MCPR 
operating limits which are presented in the COLR. Results of the control rod scram timing 
tests performed during the current fuel cycle are used to determine the operating limit for 
MCPR. Following the completion of each set of scram time testing, the results will be 
compared with the assumptions used in the transient analysis to verify the applicability of 
the MCPR operating limits. Prior to the initial scram time testing for an operating cycle, the 
MCPR operating limits will be based on the TSSS insertion times: 

INSERTC 

The overpressure protection system must.accommodate the peak transient pressure during 
the most severe licensing basis pressurization transient. This includes but is not limited to 
the licensing basis ASME Section Ill compliance event which is the closure of all MSIVs with 
no credit for relief function or direct scram from valve position. For the purpose of the 
ASME Section Ill analysis, the SRV (combination safety/relief valve) is assumed to operate 
in the Safety Mode, only. The ASME Section Ill analysis demonstrates that the combined 
capacity of the SVs and SRV is capable of maintaining the reactor pressure below the · 
ASME code limit. The licensing basis pressurization transients are evaluated for each 
reload to assure compliance with the ASME code limit of 110% of vessel design pressure. 
This LCO ensures that the acceptance limit of 1375 psig is met during the most severe 
licensing basis pressurization transient. 

INSERT D 

This specification assures that the peak cladding temperature following a postulated design 
basis loss-of-coolant accident will not exceed the Peak Cladding Temperature (PCT) and 
maximum oxidation limits specified in 1 O CFR 50.46. The calculational procedure used to 
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INSERT B 

Transient analyses are performed for both Technical Specification Scram Speed (TSSS) 
and Nominal Scram Speed (NSS) insertion times. These analyses result in the 
establishment of the fuel cycle dependent TSSS MCPR operating limits and NSS MCPR 
operating limits which are presented in the COLR. Results of the control rod scram timing 
tests performed during the current fuel cycle are used to determine the operating limit for 
MCPR. Following the completion of each set of scram time testing, the results will be 
compared with the assumptions used in the transient analysis to verify the applicability of 
the MCPR operating limits. Prior to the initial scram time testing for an operating cycle, the 
MCPR operating limits will be based on the TSSS insertion times. 

INSERTC 

The overpressure protection system must accommodate the peak transient pressure during 
the most severe licensing basis pressurization transient. This includes but is not limited to 
the licensing basis ASME Section Ill compliance event which is the closure of all MSIVs with 
no credit for solenoid relief valve function or direct scram from MSIV position.· For the 
purpose of the ASME Section Ill analysis, the SRV (combination safety/relief valve) is 
assumed to operate in the Safety Mode, only. The ASME Section Ill analysis demonstrates 
that the combined capacity of the SVs and SRV is capable of maintaining the reactor 
pressure below the ASME code limit. The licensing basis pressurization transients are 
evaluated for each reload to assure compliance with the ASME code limit of 110% of vessel 
design pressure. This LCO ensures that the acceptance limit of 1375 psig is met during the 
most severe licensing basis pressurization transient. 

INSERT D 

This specification assures that the peak cladding temperature following a postulated design 
basis loss-of-coolant accident will not exceed the Peak Cladding Temperature (PCT) and 
maximum oxidation limits specified in 10 CFR 50.46. The calculational procedure used to 
establish the Average Planar Linear Heat Generation Rate (APLHGR) operating limits is 
based on a loss-of-coolant accident analysis. The analysis is performed using calculational 
models which are consistent with the requirements of 1 O CFR 50.46. 

The PCT following a postulated loss-of-coolant accident is primarily a function of the initial 
condition's average heat generation rate of all the rods of a fuel assembly at any axial 
location and is not strongly influenced by the rod-to-rod power distribution within the 
assembly . 
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manual and automatic flow control by applying the appropriate flow dependent MCPR limits 
presented in the COLR. The MCPR Operating Limit for a given power/flow state is the 
greatest value of MCPR as given by the rated conditions MCPR limit or the flow dependent 
MCPR limit. For automatic flow control, in addition to protecting the Safety Limit MCPR 
during the flow run-up event, protection is provided to prevent exceeding the rated flow 
MCPR Operating Limit during an automatic flow increase to rated core flow. 

' 

INSERTG 

( 7) Qualification of Exxon Nuclear Fuel for Extended Burnup: Extended Burnup 
Qualification of ENC 9x9 BWR Fuel, XN-NF-82-06(P)(A). 

( 8) Advanced Nuclear Fuels Corporation Generic Mechanical Design for Advance 
Nuclear Fuels Corporation 9x9-IX and 9x9-9X BWR Reload Fuel, ANF-89-014(P)(A) .. 

( 9) ·Generic Mechanical Design Criteria for BWR Fuel Designs, ANF-89-98(P)(A). · 

( 10) Advanced Nuclear Fuels Corporation Methodology for Soiling Water Reactors EXEM 
BWR Evaluation Model; ·ANF-91-048(P)(A) . 
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SAFETY LIMITS 2. 1 

2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS 

Reactor Coolant System Pressure 

2.1.C The reactor coolant system pressure, as measured in the reactor vessel steam dome, shall 
not exceed 1345 psig. 

APPLICABILITY: OPERATIONAL MODE(s) 1, 2, 3 and 4. 

ACTION: 

· With the reactor coolant system pressure, as measured in the reactor vessel steam dome, above 
1345 psig, be in at least HOT SHUTDOWN with reactor coolant system pressure less than or equar 
to 1345 psig within 2 hours and comply with the requirements of Specification 6. 7. 

Reactor Vessel Water Level 

2.1.D , The re~ctor vessel water: level shall be greater than or equal to twelve inches above the 
top ofWctive irradiated fuel~ · 

APPLICABILITY: OPERATIONAL MODE(s) 3, 4 and 5. 

ACTION: 

With the reactor vessel water level at or below twelve inches above the top of the active irradiated 
fuel, manually initiate the ECCS to restore the water level, after depressurizing the reactor vessel, if 
required, and comply with the requirements of Specification 6. 7. 

TV.e "-t-&p ~.fl dl.-ti\/C... \V'r~O.(q"fed fVt.~ 1.s de(111leJ -t-0 be.. 3'90 
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LSSS 2.2 

TABLE 2.2.A-1 

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS 

Functional Unit 

1 . Intermediate Range Monitor: 

a. Neutron Flux - High 

b. Inoperative 

2. Average Power Range Monitor: 

a. Setdown Neutron Flux - High 

b. Flow Biased Neutron Flux - High 

1) Dual Recirculation Loop Operation 

a) Flow Biased 

b) High Flow Maximum 

2) Single Recirculation Loop Operation 

a) Flow Biased 

b) High Flow Maximum 

c. Fixed Neutron Flu.x - High 

d. Inoperative 

3. Reactor Vessel Steam Dome Pressure - High 

4. Reactor Vessel Water Level - Low 

5. Main Steam Line Isolation Valve - Closure 

6. Main Steam Line Radiation - High 

Trip Setpoint 

s 1 20/125 divisions of full scale 

NA 

s 15% of RATED THERMAL POWER 

s0.58W181 + 62%, 
with a maximum of 

s 120% of RATED THERMAL POWER 

s0.58W181 + 58.5%, 
with a maximum of 

s116.5% of RATED THERMAL POWER 

s 120% of RATED THERMAL POWER 

NA 

Gf s 1060 psig 

'2::: 144 inches above top of active fuel 

~10,%~@ 
s ~ormal full power background 
(without hydrogen addition) 

a W shall be the recirculation loop flow expressed as a percentage of the recirculation loop flow which produces 
~ a rated core flow of 98 million lbs/hr. 

c. W With Unit 2 operating above 20% RATED THERMAL POWER and hydrogen being injected into the primary 
coolant, this Unit 2 setting may be increased to • s3 x full power background (with hydrogen addition).• 

2-4 Amendment Nos. 



SAFETY LIMITS B 2.1 

• BASES 

• 

2.1 SAFETY LIMITS 

The Specifications in Section 2. 1 establish operating parameters to assure that speci.fied acceptable 
fuel design limits are not exceeded during steady state operation, normal operational transients, 
and anticipated operational occurrences (AOOs). These parameters are based on the Safety Limits 
requirements stated in the Code of Federal Regulations, 10 CFR 50.36(c)( 1 ): 

"Safety limits for nuclear reactors are limits upon important process variables that are 
found to be necessary to reasonably protect the integrity of certain of the physical barriers 
that guard against the uncontrolled release of radioactivity." 

The fuel cladding, reactor pressure vessel and primary system piping are the principal arriers to 
the release of radioactive materials to the environ . fety Limits are s b shed to protect the 
integrity of these barriers during normal plant o ations and antici~ a nsients. The fuel 
cladding integrity limit is set such that no calculate uel damage would ccur as a result of an 
AOO. Because fuel damage is not directly observa le, a step-back approach is used to establish a 
Safety Limit for the MINIMUM CRITICAL POWER RATIO (MCPR) that represents a conservative 
margin relative to the conditions required to maintain fuel cladding integrity . 

The fuel cladding is one of the physical boundaries which separate radioactive materials from the 
environs. The integrity of the fuel cladding is related to its relative freedom from perforations or 
cracking. Although some corrosion or use-related cracking may occur during the life of the 
cladding, fission product migration from this source is incrementally cumulative and continuously 
measurable. Fuel cladding perforations, however, can result from thermal stresses which occur 
from reactor operation significantly above design conditions and the protection system safety 
settings. While fission product migration from cladding perforations is just as measurable as that 
from use-related cracking, the thermally caused cladding perforations signal a threshold beyond 
which still greater thermal stresses may cause gross rather than incremental cladding deterioration. 
Therefore, the fuel cladding integrity Safety Limit is defined with margin to the conditions which 
would produce onset of transition boiling (MCPR of 1.0). These conditions represent a significant 
departure from the condition intended by design for planned operation. Therefore, the fuel cladding 
integrity Safety Limit is established such that no calculated fuel damage shall result from an 
abnormal operational transient. This is accomplished by selecting a MCPR fuel cladding integrity 
Safety Limit which assures that during normal operation and AOOs, at least 99.9% of the fuel rods 
in the core do not experience transition boiling. 

Exceeding a Safety Limit .is cause for unit shutdown and review by the Nuclear Regulatory 
Commission (NRC) before resumption of unit operation. Operation beyond such a limit may not in 
itself result in serious consequences but it indicates an operational deficiency subject to regulatory 
review. 

DRESDEN - UNITS 2 & 3 B 2-1 Amendment Nos. 
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THERMAL POWER. Low Pressure or Low Flow 

This fuel cladding integrity Safety Limit is established by establishing a limiting condition on core 
THERMAL POWER developed in the following method. At pressures below 800 psia (- 785 psig), 
the core elevation pressure drop (0% power, 0% flow) is greater than 4.56 psi. At low powers 
and flows, this pressure differential is maintained in the bypass region of the core. Since the 
pressure drop in the bypass region is essentially all elevation head, the core pressure drop at low 
powers and flows will always be greater than 4.56 psi. Analyses show that with a bundle·flow of 
28 x 103 lb/hr, bundle pressure drop is nearly independent of bundle power and has a value of 
3.5 psi. Thus, the bundle flow with a 4.56 psi driving head will be greater than 28 x 103 lb/hr. 
Full scale ATLAS test data taken at pressures from 14. 7 psi a to 800 psi a indicate that the fuel 
assembly critical power at this flow is approximately 3.35 MWt. At 25% of RATED THERMAL 
POWER, the peak powered bundle would have to be operating at 3.86 times the average powered 
bundle in order to achieve this bundle power. Thus, a core thermal power limit of 25% for reactor 
pressures below 785 psig is conservative. 

THERMAL POWER. High Pressure and High Flow • / ' f This fnc.J"'de5 cohS1a-'""etriow CJ 

This fuel cladding integrity Safety Limit is set such that no (mechanistic) fuel damage is calculated 
to occur if the limit is not violated. Since the parameters which result in fuel damage are not 
directly observable during reactor operation, the thermal and hydraulic conditions resulting in 
departure from nucleate boiling have been used to mark the beginning of the region where fuel 
damage could occur. Although it is recognized that a departure from nucleate boiling would not 
necessarily result in damage to BWR fuel rods, the critical power ratio (CPR) at which boiling 
transition is calculated to occur has been adopted as a convenient limit. However, the 
uncertainties in monitoring the core operating state and in e procedures used to calcula 
critical power result in an uncertainty in he alue of critical power. Therefore · c uel 
cladding integrity Safety Limit is efine as the CPR in the limiting fu sembly for wh1c 
than 99.9% of the fuel rods i the core are expected to avoid b · ~· g transition onsidering 
power distri utio i int core and all ai ·es 

S1.tLh i"kq-t> wt-t t.t+ -+he. t./l(.l"lt S'<1fe-t L1mi-t1 • 

The margin etween a MCPR of .0 (onset of transition boiling) and the Safety Limit, is derived 
from a detailed statistical analysis which considers the uncertainties in monitoring the core 
operating state, including uncertainty in the critical power correlation. Because the transition 
boiling correlation is basend on a significant quantity of practical test da , there is a very high 
confidence that operation of a fuel assembly at the c wher CPR is equal to the fuel 
cladding integrity Safety Limit would not produce transition boilin In addition, during single 
recirculation loop operation, the MCPR Safety Li it is increased by 0.01 to conservatively account 
for increased uncertainties in the core flow and P m ur e ts , )d 

.fl.(.e..l c.lrakl~vr .('r.(duv-t" dale if) Dllet''vieet-t11ot3 Y'y<Ju."f, ' 

However, if transition boiling were to occur, cladding per or ion wou not necessan y e 
expected. Significant test data accumulated by the NRC and private organizations indicate that the 
use of a boiling transition limitation to protect against cladding failure is a very conservative 
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Reactor Vessel Water Level 

With fuel in the reactor vessel during periods when the reactor is shutdown, consideration must 
also be given to water level requirements due to the effect of decay heat. If reactor water level 
should drop below the top of the active irradiated fuel during.this period, the ability to remove 
decay heat is reduced. This reduction in core cooling capability could lead to elevated cladding 
temperatures and cladding perforation. The core will be cooled sufficiently to prevent cladding 
melting should the water level be reduced to two-thirds of the core height. The Safety Limit has 
been established at 12 inches above the top of the active irradiated fuel to provide a point which _ -
can be monitored and also provide adequate margin for effective action. The top of active fuel is 

(._,360 inches above vessel zero. 

eC1 II\ ec/ 1 D be. 
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2.2 LIMITING SAFETY SYSTEM SETTINGS 

The Specifications in Section 2.2 establish operational settings for the reactor protection system 
instrumentation which initiates the automatic protective action at a level such that the Safety 
Limits will not be exceeded. These settings are based on the Limiting Safety.System Settings 
requirements stated in the Code of Federal Regulations, 10 CFR 50.36(c)( 1 ): 

"Limiting safety system settings for nuclear reactors are settings for automatic protective 
devices related to those variables having significant safety functions. Where a limiting 
safety system setting is specified for a variable on which a safety limit has been placed, 
the setting must be so chosen that automatic protective action will correct the abnormal 
situation before a safety limit is exceeded. " 

Reactor Protection System Instrumentation Setpoints 

The Reactor Protection System (RPS) instrumentation setpoints specified in the table are the values 
at which the reactor scrams are set for each parameter. The scram settings have been selected to 
ensure that the reactor core and reactor coolant system are prevented from exceeding their Safety 
Limits during normal operation and design basis anticipated operational occurrences and assist in 
mitigating the consequences of accidents. Conservatism incorporated into the transient analysis is 
documented by each approved fuel vendor. The bases for individual scram settings are discussed 
in the following paragraphs. 

1 . Intermediate Range Monitor. Neutron Flux - High 

The IRM system consists of eight chambers, four in each of the reactor protection system logic 
CHANNELS. The IRM is a 5 decade, 10 range, instrument which covers the range of power level 
between that covered by the SRM and the APRM. The IRM scram setting at 120 of 125 divisions 
is active in each range of the IRM. For example, if the instrument were on Range 1, the scram 
setting would be 120 divisions for that range; likewise, if the instrument were on Range 5, the 
scram would be 120 divisions on that range. Thus, as the IRM is ranged up to accommodate the 
increase in power level, the scram setting is also ranged up. 

The most significant sources of reactivity change during the power increase are due to control rod 
withdrawal. In order to ensure that the IRM provides adequate protection against the single rod 
withdrawal error, a range of rod withdrawal events has been anal.yzed. This analysis included 
starting the event at various power levels. The most severe case involves an initial condition in 
which the reactor is just subcritical and the IRM system is not yet on scale. 

Additional conservatism was taken · , this analysjs by assuming that the IRM CHANNEL closest to 
the withdrawn rod is bypa he results of this analysis show that the reactor is scrammed and 
peak power is limited to 1 ~ of rated power, thus maintaining MCPR above the fuel cladding 
integrity Safety Limit. sed on the above analysis, the IRM provides protection against local 
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decrease as power is increased to 100% in comparison to the level outside the shroud, to a 
maximum of seven inches, due to the pressure drop across the steam dryer. Therefore, at 100% 
power, an indicated water level of + 8 inches water level may be as low as + 1 inches inside the 
shroud which corresponds to 144 inches above the top of active fuel and 504 inches above vessel 
zero. 

Tue -tOP <1~ ~c.-;1\/e. (vte.I ·~ de-C11a( --to be.. 3b0 1~cJ.1eS 
eru· 

Automatic isolation of the main steam lines is provided to give protection against rapid reactor 
depressurization and cooldown of the vessel. When the main steam line isolation valves begin to 
close, a scram signal provides for reactor shutdown so that high power operation at low reactor 
pressures does not occur. With the scram setting at 10% valve closure (from full open), there is 
no appreciable increase in neutron flux during normal or inadvertent isolation valve closure, ~hus 
providing protection for the fuel cladding integrity Safety Limit. Operation of the reactor at 
pressures lower than the MSIV closure setting requires the reactor mode switch to be in the 
Startup/Hot Standby position, where protection of the fuel cladding integrity Safety Limit is 
provided by the IRM and APRM high neutron flux scram signals. Thus, the combination of main 
steam line low pressure isolation and the isolation valve closure scram with the mode switch in the 
Run position assures the availability of the neutron flux scram protection over the entire range of 
applicability of fuel' cladding integrity Safety Limit. • 

6. Main Steam Line Radiation - High 

High radiation levels in the main steam line tunnel above that due to the normal nitrogen and . · 
oxygen radioactivity are an indication of leaking fuel. When high radiation is detected, a scram is 
initiated to mitigate the failure of fuel cladding. The scram setting is high enough above 
background radiation levels to prevent spurious scrams yet low enough to promptly detect gross 
failures in the. fuel cladding. This setting is determined based on normal full power background 
(NFPB) radiation levels without hydrogen addition. With the injection of hydrogen into the 
feedwater for mitigation of intergranular stress corrosion cracking, the full power background levels 
may be significantly increased. The setting is increased based on the new background levels to 
allow for the injection of hydrogen. This trip function provides an anticipatory scram to limit offsite 
dose consequences, but is not assumed to occur in the analysis of any design basis event. 
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Current fuel designs incorporate slight variations in the length of the active fuel and, thus 
the actual top of active fuel, when compared to the original fuel designs. Safety Limits, 
water level instrument setpoints and associated LCOs refer to the top of active fuel. In 
these cases, the top of active fuel is defined as 360 inches above vessel zero. Licensing 
analyses, both accident and transient, utilize this definition for the automatic initiations 
associated with these events. 



INSTRUMENTATION B 3/4.2 

BASES 

.3M...2. INSTRUMENTATION 

In addition to reactor protection instrumentation which initiates a reactor scram (Sections 2.2 and 
3/4. 1 ) , protective instrumentation has been provided which initiates action to mitigate the 
consequences of accidents. which are beyond the operator's ability to control,. or which terminates 
operator errors· before·they result·in serious consequences. The objectives of-these specifications., 
are to assure the effectiveness of the protective instrumentation when required and to prescribe 
the trip settings r~quired to assure adequate performance. As .indicated, one CHANNEL may be 
required to be made inoperable for brief intervals to conduct required surveillance. Some of the 
settings have tolerances explicitly stated where the high and low values are both critical and may 
have a substantial effect on safety. It should be noted that the setpoints of other instrumentation, 
where only the high or low end of the setting has a direct bearing on safety, are chosen at a level 
away from the normal operating range to prevent inadvertent actuation of the safety system 
involved and exposure to abnormal situations. Surveillance requirements for the instrumentation 
are selected in order to demonstrate proper function and OPERABILITY. Additional instrumentation 
for REFUELING operations is identified in Sections 3/4.1 O.B. 

-+-- -::lV1ser1 4 
3/4.2.A Isolation Actuation Instrumentation 

The isolation actuation instrumentation automatically initiates closure of appropriate isolation valves 
and/or dampers, which are necessary to prevent or limit the release of fission products from the 
reactor coolant system, the primary containment and the secondary containment in the event of a 
loss-of-coolant accident or other reactor coolant pressure boundary (RCPB) leak. The parameters 
which result in isolation of the secondary containment also actuate the standby gas treatment 
system. The isolation instrumentation includes the sensors, relays, and switches that are 
necessary to cause initiation of primary and secondary containment and RCPB system isolation. 
Functional diversity is provided by monitoring a wide range of dependent and independent . 
parameters. Redundant sensor input signals for each parameter are provided for initiation of 
isolation (one exception is standby liquid control system initiation). 

The reactor low level instrumentation is set to trip at greater than or equal to inches above the 
to of active fuel which is defined to be 360 inches above vessel zero). Retrofit 8x8 fuel has an 
active fuel length 1.24 inches longer than earlier fuel designs. However, present trip setpoints 
were used in the loss-of-coolant accident (LOCA) analysis for Dresden Units 2 & 3 This trip 
initiates c osure o roup an 3 primary containment 1so at1on valves but does not trip the 
recirculation pumps. For this trip setting and a 60-second valve closure time, the valves will be 
closed before perforation of the cladding occurs, even for the maximum break . 
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During MODE 5, adequate SOM is required to ensure that the reactor does not reach criticality 
during control rod withdrawals. An evaluation of each in-vessel fuel movement during fuel loading 
(including shuffling fuel within the core) is required to ensure adequate SOM is maintained during 
refueling. This evaluation ensures that the intermediate loading patterns are bounded by the safety 
analyses for the final core loading pattern. For example, bounding analyses that demonstrate 
adequate SOM for the most reactive configurations during the refueling may be performed to 
demonstrate acceptability of the entire fuel movement sequence. These bounding analyses include 
additional margins to the .associated uncertainties. Spiral offload/reload sequences· inherently 
satisfy the SR, provided the fuel assemblies are reloaded in the same configuration analyzed for the ., · 
new cycle. Removing fuel from the core will always result in an increase in SOM. 

3/4.3.B Reactivity Anomalies 

tJ / t"t'>" YI at111el7 J W18'"1, ~(,}rec../ K t.f'- can be c.om f''H''Pd "'' 
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During each fuel cycle, excess operating reactivity varies as fuel depletes and as any burnable 
poison in supplementary control is burn d. The magnitude of this excess reactivity may be inferred 
from the critical rod configuration. As uel burnup progresses, anomalous behavior in the excess 
reactivity may be detected by compar. son of the critical rod pattern selected base states to the 
predicted rod inventory at that state. ower operating base conditions provide the most sensitive 
and directly interpretable data relative to core reactivity. Furthermore, using power operating base 
conditions permits frequent reactivity comparisons. Requiring a reactivity comparison at the 
specified frequency assures that a comparison will be made before the core reactivity change 
exceeds 1 % · Ak/k. Deviations in core reactivity greater than 1 % Ak/k are not expected and require 
thorough evaluation. A 1 % Ak/k reactivity limit is considered safe since an insertion of the 
reactivity into the core would not lead to transients exceeding design conditions of the reactor 
system. 

3/4.3.C Control Rod OPERABILITY 

Control rods are the primary reactivity control system for the reactor. In conjunction with the 
Reactor Protection System, the. control rods provide the means for reliable control of reactivity 
changes to ensure the specified acceptable fuel design limits are not exceeded. This .specification, 
along with others, assures that the performance of the control rods in the event of an accident or · 
transient, meets the assumptions used in the safety analysis. Of primary concern is the trippability 
of the control rods. Other causes for inoperability are addressed in other Specifications following 
this one. However, the inability to move a control rod which remains trippable does not prevent 
the performance of the control rod's safety function. 

The specification requires that a rod be taken out-of-service if it cannot be moved with drive 
pressure. Damage within the control rod drive mechanism could be a generic problem, therefore · 
with a control rod immovable because of excessive friction or mechanical interference, operation of 
the reactor is limited to a time period which is reasonable to determine the cause of the 
inoperability and at the same time prevent operation with a large number of inoperable control rods. 
Control rods that are inoperable due to exceeding allowed scram times, but are movable by control 
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rod drive pressure, need not be disarmed electrically if the shutdown margin provisions are met for 
each position of the affected rod(s). 

If the rod is fully inserted and then disarmed electrically or hydraulically, it is in a safe position of 
maximum contribution to shutdown reactivity. (Note: To disarm the drive electrically, four 
amphenol-type plug connectors are removed from the drive insert and withdrawal solenoids, 
rendering the drive immovable. This procedure is equivalent to valving out the drive and is 
preferred, as drive water cools and minimizes crud accumulation in the drive.). If it is disarmed 
electrically in a non-fully inserted position, that position shall be consistent with the SHUTDOWN . 
MARGIN limitation stated in Specification 3.3.A. This assures that the core can be shut down at 
all times with the remaining control rods, assuming the strongest OPERABLE control rod does not 
insert. The occurrence of more than eight inoperable control rods could be indicative of a generic 
control rod drive problem which requires prompt investigation and resolution. 

In order to reduce the potential for Control Rod Drive (CRD) damage and more specifically, collet 
housing failure, a program of disassembly and inspection of CRDs is conducted during or after each 
refueling outage. This program follows the recommendations of General Electric SIL-1.39 with 
nondestructive examination results compiled and reported to General Electric on .collet housing 
cracking problems . 

The required surveillance inte.rvals are adequate to determine that the rods are OPERABLE and not 
so frequent as to cause excessive wear on the system components. 

3/4.3.D 

3/4.3.E 

3/4.3.F 

Control Rod Maximum Scram Insertion Times: _ 

Control Rod Average Scram Insertion Times: and 

Four Control Rod Grouo Scram Insertion Times 

These specifications ensure that the control rod insertion times are consistent with those used in 
the safety analyses. The control rod system is analyzed to bring the reactor subcritical at a rate 
fast enough to prevent fuel damage, i.e., to prevent the MCPR from becoming less .than the fuel 
cladding integrity Safety Limit. The analyses demonstrate that if the reactor i opera ···within the 
limitation set in Spe ification 3.11.C, the negative reactivity insertion rates a ated with the 
scram performanc as ad"uste or stat1st1ca variation in the o served data) result in protection of 
the MCPR Safety Limit. 

Analysis of the limiting power transient shows that the negative reactivity rates, resulting from the 
scram with the average response of all the drives, as given in the above specification, provide the 
required protection, and MCPR remains greater than the fuel cladding integrity SAFETY LIMIT. In 
the analytical treatment of most transients, 290 milliseconds are allowed between a neutron sensor 
reaching the scram point and the start of motion of the control rods. This is adequate and 
conservative when compared to the typically observed time delay of about 210 milliseconds. 
Approximately 90 milliseconds after neutron flux reaches the trip point, the pilot scram valve 
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Transient analyses are perfonned for both Technical Specification Scram Speed (TSSS) 
and Nominal Scram Speed (NSS) insertion times. These analyses result in the 
establishment of the fuel cycle dependent TSSS MCPR operating limits and NSS MCPR 
operating limits which are presented in the COLR. Results of the control rod scram timing 
tests perfonned during the current fuel cycle are used to detennine the operating limit for 
MCPR. Following the completion of each set of scram time testing, the results will be 
compared with the assumptions used in the transient analysis to verify the applicability of 
the MCPR operating limits. Prior to the initial scram time testing for an operating cycle, the 
MCPR operating limits will be based on the TSSS insertion times . 
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solenoid de-energizes and 120 milliseconds later the control rod motion is estimated to actually 
begin. However, 200 milliseconds rather than 120 milliseconds is conservatively assumed for this 
time interval in the transient analyses and is also included in the allowable scram insertion times 
specified in S ecifications 3.3.D, 3.3.E, and 3.3.F lri the statistics treatment of the hm1ting 
transients, a statistical d1stri ut1on o total scram delay.is used rather than .the bounding value_ 

ascribed above,,,.-------------------------------

ccn""fjt:iJ.JJUUliltion defining the scram 
performance characteristics m the transient analyses, a re-determination o margin 
requirements is un en as required by Specification 3.11.C. A smaller test sample than t 

ese specifications is not statistically significant and should not be used imthe re-
de er · ion of thermal margins. lndividua control rod drives with excessive scra-rri times can be 
fully inserted into the core and de-energized in the manner of an inoperable rod drive provided the 
allowable number of inoperable control rod drives is not exceeded. In this case, the scram speed of 
the drive shall not be used as a basis in the re-determination of thermal margin requirements. For 
excessive average scram insertion times, only the individual control rods in the two-by-two array 
which exceed the allowed average scram insertion time are considered inoperable. 

The scram times .for all control rods are measured at the time of each refueling outage. Experience 
with the plant has shown that control drive insertion times vary little through the operating cycle; 
hence no re-assessment of thermal margin requirements is expected under normal conditions. The 
history of drive performance accumulated to date indicates that the 90% insertion .times of new 
and overhauled drives approximate a. normal distribution about the mean which tends to become 
skewed toward longer scram times as operating time is. accumulated. The probability of a drive not 
exceeding the mean 90% insertion time by 0. 75 seconds is greater than 0.999 for a normal 
distribution. The measurement of the scram performance of the drives surrounding a drive, which 
exceeds the expected range of scram performance, will detect local variations and also provide 
assurance that local scram time limits are not exceeded. Continued monitoring of other drives 
exceeding the expected range of scram times provides surveillance of possible anomalous 
performance. 

The test schedule provides reasonable assurance of detection of slow drives before system 
deterioration beyond the limits of Specification 3.3.C. The program was developed ori the basis of 
the statistical approach outlined above and judgement. The occurrence of scram times within the 
limits, but significantly longer than average, should be viewed as an indication of a systematic 
problem with control rod drives, especially if the number of drives exhibiting such scram times 
exceeds eight, which is the allowable number of inoperable rods. 
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The overpressure protection system must accommodate the peak transient pressure during 
the most severe licensing basis pressurization transient. This includes but is not limited to 
the licensing basis ASME Section Ill compliance event which is the closure of all MSIVs with 
no credit for solenoid relief valve function or direct scram from MSIV position. For the 
purpose of the ASME Section Ill analysis, the SRV (combination safety/relief valve) is 
assumed to operate in the Safety Mode, only. The ASME Section Ill analysis demonstrates 
that the combined capacity of the SVs and SRV is capable of maintaining the reactor 
pressure below the ASME code limit. The licensing basis pressurization transients are 
evaluated for each reload to assure compliance with the ASME code limit of 110% of vessel 
design pressure. This LCO ensures that the acceptance limit of 1375 psig is met during the 
most severe licensing basis pressurization transient. 
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BASES 

reflects the urgency of restoring the parameters to within the analyzed range. Most violations will 
not be severe, and the activity can be accomplished in this time in a controlled manner. 

Besides restoring operation within limits, an evaluation is required to determine if operation can 
continue. The evaluation must verify the reactor coolant system integrity remains acceptable and 
must be completed if continued operation is desired. Several methods may be ·used, including . 
comparison with pre-analyzed transients in the stress analyses, new analyses, or inspection of the 
components. 

The 72 hour completion time is reasonable to accomplish the evaluation of a mild violation.· More 
severe violations may re.quire special, event specific stress analyses or inspections .. A favorable 
evaluation must be completed if continued operation is desired. 

3/4.6.E Safety Valves 

3/4.6.F Relief Valves 

The American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code requires 
the reactor pressure vessel be protected from overpressure during upset conditions by self-actuated 
safety valves. As part of the nuclear pressure relief system, the size and number of safety valves 
are selected such that peak pressure in the nuclear system will not exceed the ASME Code limits 
for the reactor coolant ressure boundary. The overpressure protection system must 
accommodate the most severe pressurization transient. Evaluations have determined that the most 
severe transient is the closure of all the main steam line isolation valves followed by a reactor 
scram on high neutron flux. The analysis results demonstrate that the design safety valve capacity 
is capable of maintaining reactor pressure below the ASME Code limit of 110% of the reactor 
pressure vessel design pressure. 

-:f.nse//' I C 
The relief valve functi.on is not assumed to operate in response to any accident, but are provided to 
remove the generated steam flow upon turbine stop valve closure coincident with failure of the 
turbine bypass system. The relief valve opening pressure settings are sufficiently low to prevent 
the need for safety valve actuation following such a transient. 

Each of the five relief valves discharge to the suppression chamber via a dedicated relief valve 
discharge line. Steam remaining in the relief valve discharge line following closure can condense, 
creating a vacuum which may draw suppression pool water up into the discharge line. This 

·condition is normally alleviated by the vacuum breakers; howeve.r, subsequent actuation in the 
presence of an elevated water leg can result in unacceptably high thrust loads on the discharge 
piping. To prevent this, the relief valves have b~en designed to ensure that each valve which 
closes will remain closed until the normal water level in the relief valve discharge line is restored. 
The opening and closing setpoints are set such that all pressure induced subsequent actuation are 
limited to the two lowest set valves. These two valves are equipped with additional logic which 
functions in conjunction with the setpoints to inhibit valve reopening during the elevated water leg 
duration time following each closure. 
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This specification assures that the peak cladding temperature following a postulated design 
basis loss-of-coolant accident will not exceed the Peak Cladding Temperature (PCT) and 
maximum oxidation limits specified in 1 O CFR 50.46. The calculational procedure used to 
establish the Average Planar Linear Heat Generation Rate (APLHGR) operating limits is 
based on a loss-of-coolant accident analysis. The analysis is performed using calculational 
models which are consistent with the requirements of 10 CFR 50.46. 

The PCT following a postulated loss-of-coolant accident is primarily a function of the initial 
condition's average heat generation rate of all the rods of a fuel assembly at any axial 
location and is not strongly influenced by the rod-to-rod power distribution within the 
assembly. 

The Maximum Average Planar Linear Heat Generation Rate (MAPLHGR) limits for two-loop 
and single-loop operation are specified in the Core Operating Limits Report (COLR). 

INSERT E 

The APRM scram settings must be adjusted to ensure that the LHGR transient limit 
(TLHGR) is not violated for any power distribution. This is accomplished using FDLRC. 
The APRM scram setting is decreased in accordance with the formula in 
Specification 3.11.8, when FDLRC is greaterthan 1.0. 

The adjustment may also be accomplished by increasing the gain of the APRM by FDLRC. 
This provides the same degree of protection as reducing the trip setting by 1 /FDLRC by 
raising the initial APRM reading closer to the trip setting such that a scram would be 
received at the same point in a transient as if the trip setting had been reduced. 
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BASES 

3/4. 11 .A AVERAGE PLANAR LINEAR HEAT GENERATION RATE 

is specification assures that the peak cladding temperature following the postulated desi s 
loss-o -c accident will not exceed the limit specified in 10 CFR 50.46. The s · ·cation also 
assures that fuel ro chanical integrity is maintained during normal and 

The calculational procedure .used to establish the maxi!llum APLHGR values uses NRC a roved 
calculational models which are consistent with th. e requirements of~ppendixKof 10 CFR Part 5 
The approved calculational models are listed in Specification 6.9. e,,., ,, ,_ 

'"'~~" ............... 
The daily requirement for calculating APLHGR when THERMAL POWER is greater than or equal to 
25% of RATED THERMAL POWER is sufficient since power distribution shifts are very slow when 
there have not been significant power or control rod changes. The requirement to calculate 
APLHGR within 12 hours after the completion of a THERMAL POWER increase of at least 15% of 
RATED THERMAL POWER ensures thermal limits are met after power distribution shift~ while still 
allotting time for the power distribution to stabilize. The requirement for calculating APLHGR after , 
initially detennining a LIMITING CONTROL ROD PATTERN exists ensures that APLHGR.will be 
known following a change in THERMAL POWER or power shape, that could place operation above 
a thermal limit . 

. ~ . 

3/4.11.B TRANSIENT LINEAR HEAT GENERATION RATE 

The flow ,biased neutron flux - high scram setting and control rod block functions of the APRM 
instruments for both two recirculation loop operation and single recirculation loop operation must 
be adjusted to ensure that' ~ 1 % plastic strain does not occur; and, the fuel does not experience 
centerline melt during anticipated operational occurrences be i in at an power level and 
terminatin at 120% of RATED THERMAL POWER. The ram settings and ro 

pacification· hen the value of 
ion to ensure that a GR transie would not be inc ased in the 

.lY\:SER..T ( 

The daily requirement for calculating FDLRC when THERMAL POWER is greater than or equal to 
25% of RATED THERMAL POWER is sufficient since power distribution shifts are very slow when 
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MCPR Operating Limits are presented in tJ:le CORE OPERA TING LIMITS REPORT (COLR) 
for both Nominal Scram Speed (NSS) and Technical Specification Scram Speed (TSSS) 
insertion times. The negative reactivity insertion rate resulting from the scram plays a major 
role in providing the required protection against violating the Safety Limit MCPR during 
transient events. Faster scram insertion times provide greater protection and allow for 
improved MCPR performance. The application of NSS MCPR limits takes advantage of 
improved scram insertion rates, while the TSSS MCPR limits provide the necessary 
protection for the slowest allowable average scram insertion times identified in Specification 
3.3.E. The measured scram insertion times are compared with the nominal scram insertion 
times and the Technical Specification Scram Speeds. The appropriate operating limit is 
applied, as specified in the COLR. 

For core flows less than rated, the MCPR Operating Limit established in the specification is 
adjusted to provide protection of the Safety Limit MCPR in the event of an uncontrolled 
recirculation flow increase to the physical limit of the pump. Protection is provided for: · 
manual and automatic flow control by applying the appropriate flow dependent MCPR limits 
presented in the COLR. The MCPR Operating Limit for a given power/flow state is the 

· greatest value of MCPR as given by the rated conditions MCPR limit or the flow dependent 
MCPR limit. For automatic flow control, in addition to protecting the Safety Limit MCPR 
during the flow run-up event, protection is provided to prevent exceeding the rated flow 
MCPR Operating Limit during an automatic flow increase to rated core flow. 

. I 
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there have not been significant power or control rod changes. The requirement to calculate FDLRC 
within 12 hours after the completion of a THERMAL POWER increase of at least 15% of RATED 
THERMAL POWER ensures thermal limits are met after power distribution shifts while still allotting 
time for the power distribution to stabilize. The. requirement for calculating FDLRC after initially 
determining FDLRC is greater than 1 .0 exists to ensure that FDLRC will be known following a 
change in THERMAL POWER or power shape that could place operation above a thermal limit. 

The FUEL DESIGN LIMIT RATIO FOR CENTERLINE MELT (FDLRC) is defined as: 

FDLRC = (LHGR)(1.2} 
(TLHGR)(FRTP) ; 

where LHGR is the LINEAR HEAT GENERATION RATE, and TLHGR is the TRANSIENT LINEAR 
HEAT GENERATION RATE. The TLHGR is specified in the CORE OPERATING LIMITS REPORT. 

3/4.11.C MINIMUM CRITICAL POWER RATIO 

The required operating limit MCPR at steady state operating conditions as specified in Specification 
3.11.C are derived from the established fuel cladding integrity Safety Limit MCPR, and an analysis 
of abnormal operational transients. For any abnormal operating transient analysis evaluation with 
the initial condition of the reactor being at the steady state operating limit, it is req\,Jired that the 
resulting MCPR does not decrease below the Safety Limit MCPR at any time during the transient 
assuming instrument trip setting given in Specification 2.2. 

o. v-e 
To assure that the fuel cladding integrity Safety Limit is not exceeded uring- any anticipated 
. abnormal operational transient, the most limiting transients ave bee ana yzed to determine which 

~he largest reduction in the CRITICAL POWER RATIO (CPR). The type of transients 
~ evaluatea'~ange of flow, increase in pressure and power, positive reactivity insertion, and 

coolant temperature decrease. The limiting transient yields the largest delta MCPR. When ad.ded 
to the Safety Limit MCPR, the required minimum operating limit MCPR of Specification 3.11.C is 
obtained and presented in the CORE OPERATING LIMITS REPORT. 

The steady state values for MCPR specified were determined using NRC-approved methodology 
listed in Specification 6.9. 

The pur ose of the reduced low MCPR curves sp citied in the COR OPERATING L 
are to efine MCPR operaf g limits at other than rated core flow nditions. The r duced flow 
MCP curves assure tha the Safety Limit MCP will not be viola ed. 

=rt> ser-+-
At THERMAL POWER levels less than or equal to 25% of RATED THERMAL POWER, the reactor 
will be operating at minimum recirculation pump speed and the moderator void content will be very 
small. For all designated control rod patterns which may be employed at this point, operating plant 
experience indicates that the resulting MCPR value has considerable margin. Thus, the 
demonstration of MCPR below this power level is unnecessary. The daily requirement for 
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REACTOR CORE 5.3 

5.0 DESIGN FEATURES 

5.3 REACTOR CORE 

Fuel Assemblies Vic. ~sscwiblr.es m~y ce> 11 -tCfr"1 

· ~ IV4"ttY' rods or ct, wa "fCY' bo,i1. .. 
5.3.A The reactor core shall contain 724 fuel as emblies. Each ssembly consists of a 

matrix of Zircaloy clad fuel rods with an i itial compositi of natural or slightly 
enriched uranium dioxide as fuel material . Limited substitutions of 
zirconium alloy or stainless steel filler rods for fuel rods, in accordance with NRC
approved applications of fuel rod configurations, may be used. Fuel assemblies shall 
be limited to those fuel designs that have been analyzed with applicable NRC staff
approved codes and methods, and shown by tests or analyses to comply with all fuel 
safety design bases. A limited number .of lead .test assemblies that have not 
completed representative testing may be placed in non-limiting core regions. 

Control Rod Assemblies 

5.3.B The reactor core shall contain 177 cruciform shaped control rod assemblies. The 
control material shall be boron carbide powder (84C) and/or hafnium metal. The 
control rod assembly shall have a nominal axial absorber length of 143 inches. 
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REACTOR COOLANT SYSTEM 5.4 

5.0 DESIGN FEATURES 

5.4(R"EACTOR COOLANT SYSTEM~ 

n Pressure and Tern erature 

5.4.A The reactor coolant system is designed and shall be maintain 

Volume 

l. accordance with the code requirements specifie in Section 5 of the UFSAR, 
w allowance for normal degradation pursuan o the applicable Surveillance 
Req · ements, 

2. For a pres re and temperature of: 

a. 1175 psig a 65°F on the ction side of the recirculation pump. 

b. 

c. 1325 psig 

m the recirculation pump discharge to the outlet side of 
ve. 

arge shutoff valve to the ·jet pumps. 

total water and steam volume of the reactor vessel and recircu 
approximately 14,626 cubic feet at 68°F. 

LfFT· BLAl'VK 
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Reporting Requirements 6.9 

ADMINISTRATIVE CONTROLS 

3. Annual Radiological Environmental Operating Report 

The Annual Radiological Environmental Operating Report covering the operation of the 
Unit during the previous calendar year shall be submitted prior to May 1 of each year. 
The report shall include summaries, interpretations, and analysis of trends of the 
results of the Radiological Environmental Monitoring Program for the reporting period. 
The material provided shall be consistent with the objectives outlined in (1) the ODCM 
and (2) Sections IV.B.2, IV.B.3, and IV.C of Appendix I to 10 CFR Part 50. 

4. Radioactive Effluent Release Report 

The Radioactive Effluent Release Report covering the operation of the facility during 
the previous calendar year shall be submitted prior to April 1 of each year. The report 
shall include a summary of the quantities of radioactive liquid and gaseous effluents 
and solid waste released from the facility. The material provided shall be ( 1 ) 
consistent with the objectives outlined in the ODCM and PCP and (2) in conformance 
with 10 CFR 50.36a and Section IV.B.1 of Appendix I to 10 CFR Part 50. 

5. Monthly Operating Report 

Routine reports of operating statistics and shutdown experience, including 
documentation of all challenges to safety valves or safety/relief valves, shall be 
submitted on a monthly basis to the Director, Office of Resource Management, U.S. 
Nuclear Regulatory Commission,· Washington, D.C. 20555, with a copy to the 
~egional Administrator of the NRC Regional Office, no later than the 15th of each 
month follow.ing the calendar month covered by the report. 

6. CORE OPERATING LIMITS REPORT 

a. Core operating limits shall be established and documented in the CORE 
OPERATING LIMITS REPORT before each reload cycle or any remaining part of a 
reload cycle for the following: 

(1) The Control Rod Withdrawal Block Instrumentation for Table 3.2.E-1 of 
Specification 3.2.E. 

(~) The Average Planar Linear Heat Generation Rate (APLHGR) Limit for 
Specification 3. 11 .A. 

(3) The Steady State Linear Heat Generation Rate (SLHGR) for Specification 
3.11.D. 

(4) The Minimum Critical Power. Operating. Limit (including~am insertion 
tim~it~~~;pecification 3.11 .C. This includes rated and off-rated flow 

con'\:: 

. CD 
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( 7) Qualification of Exxon Nuclear Fuel for Extended Bumup: Extended Bumup 
Qualification of ENC 9x9 BWR Fuel, XN-NF-82-06(P)(A). 

( 8) Advanced Nuclear Fuels Corporation Generic Mechanical Design for Advance 
Nuclear Fuels Corporation 9x9-IX and 9x9-9X S.WR Reload Fuel, ANF-89-014(P)(A). 

( 9) Generic Mechanical Design Criteria for BWR Fuel Designs, ANF-89-98(P)(A). 

( 10) Advanced Nuclear Fuels Corporation Methodology for Boiling Water Reactors EXEM 
BWR Evaluation Model, ANF-91-048(P)(A). 
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Reporting Requirements 6.9 

ADMINISTRATIVE CONTROLS 

b. The analytical methods used to determine the operating limits shall be those 
previously reviewed and approved by the NRC in the latest approved revision or 
supplement of topical reports: 

(1) ANF-1125(P)(A), "Critical Power Correlation - ANFB." 

(2) ANF-524(P)(A), "ANF Critical Power Methodology for Boiling Water Reactors." 

(3) XN-NF-79-71 (P)(A), "Exxon. Nuclear Plant Transient Methodology for Boiling 
Water Reactors." 

(4) XN-NF-80-19(P)(A), "Exxon Nuclear Methodology for Boiling Water Reactors." 

(5) XN-NF-85-67(P)(A), "Generic Mechanical Design for Exxon Nuclear Jet Pump 
Boiling Water Reactors Reload Fuel." 

(6) XN-NF-81-22(P)(A), "Generic Statistical Uncertainty Analysis Methodology." 

f'::\ ~NF-913(P)(A), "CONTRANSA2: A Computer Program for Boiling Water 
~Reactor Transient Analysis." . . ----~mmonwealth Edison Company Topical Report NFSR-0091, "Benchmark of 
~ _/CASMO/MICROBURN BWR Nuclear Design Methods"., and associated . 
~ ?uppleme~ts on Neutroni~s Licensing Analyses (Supplement 1) and La Salle 

. County Unit 2 Benchmarking (Supplement 2). 

c. The core operating limits shall be determined so that all applicable limits (e.g., fuel 
thermal-mechanical limits, core thermal-hydraulic limits, ECCS limits, nuclear limits 
such as shutdown margin, and transient and accident analysis limits) of the safety 
analysis are met. The CORE OPERATING LIMITS REPORT, including any mid
cycle revisions or supplements thereto, shall be provided upon issuance, for each 
reload cycle; to the NRC Document Control Desk with copies to the Regional 
Administrator and Resident Inspector. 

6.9.B Special Reports 

Special reports shall be submitted to the Regional Administrator of the NRC Regional Office 
within the time period specified for each report. 
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SAFETY LIMITS 2.1 
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Reactor Coolant System Pressure 

2.1.C The reactor coolant system pressure, as measured in the reactor vessel steam dome, shall 
not exceed 1345 psig. 

APPLICABILITY: OPERATIONAL MODE(s) 1, 2, 3 and 4. 

ACTION: 

With the reactor coolant system pressure, as measured in the reactor vessel steam dome, above 
1345 psig, be in at least HOT SHUTDOWN with reactor coolant system pressure less than or equal 
to 1345 psig within 2 hours and comply with the requirements of Specification 6. 7. 

Reactor Vessel Water Level 

2.1.D The reactor vessel water level shall be greater than or equal to twelve inches above the 
top of active irradiated fuel 181 • 

APPLICABILITY: OPERATIONAL MODE(s) 3, 4 and 5. 

ACTION: 

With the reactor vessel water level at or below twelve inches above the top of the active irradiated 
fuel, manually initiate the ECCS to restore the water level, after depressurizing the reactor vessel, if 
required, and comply with the requirements of Specification 6. 7 . 

• a 
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LSSS 2.2 

TABLE 2.2.A-1 

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS 

Functional Unit 

1. Intermediate Range Monitor: 

a. Neutron Flux - High 

b. Inoperative 

2. Average Power Range Monitor: 

a. Setdown Neutron Flux - High 

b. Flow Biased Neutron Flux - High 

1) Dual Recirculation Loop Operation 

a) Flow Biased 

b) High Flow Maximum 

2) Single Recirculation Loop Operation 

a) Flow Biased 

b) High Flow Maximum 

c. Fixed Neutron Flux - High 

d. Inoperative 

3. Reactor Vessel Steam Dome Pressure - High 

4. Reactor Vessel Water Level - Low 

5. Main Steam Line Isolation Valve - Closure 

Trip Setpoint 

::5 1.20/1 25 divisions of full scale 

NA 

s 15% of RATED THERMAL POWER 

s0.58W181 + 62%, 
with a maximum of 

s 120% of RATED THERMAL POWER 

s0.58Wtal + 58.5%, 
with a maximum of 

s 116.5% of RATED THERMAL POWER 

::5120% of RATED THERMAL POWER 

NA 

::5 1060 psig 

;;::::: 144 inches above top of active fuel1b1 

::510% closed 

a W shall be the recirculation loop flow expressed as a percentage of the recirculation loop flow which produces 
a rated core flow of 98 million lbs/hr. 

b The top of active fuel is defined to be 360 inches above vesel zero. 
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LSSS 2.2 

TABLE 2.2.A-1 (Continued) 

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS 

Functional Unit 

6. Main Steam Line Radiation - High 

7. Drywall Pressure - High 

8. Scram Discharge Volume Water Level - High 

9. Turbine Stop Valve - Closure 

10. Turbine EHC Control Oil Pressure - Low 

11 . Turbine Control Valve Fast Closure 

12. Turbine Condenser Vacuum - Low 

13. Reactor Mode Switch Shutdown Position 

14. Manual Scram 

Trip Setpoint 

::::; 3icl x normal full power background 
(without hydrogen addition) 

::52 psig 

::540.4 gallons (Unit 2) 
::54.1 gallons (Unit 3) 

::510% closed 

~900 psig 

~ 460 psig EHC fluid pressure 

~ 21 inches Hg vacuum 

NA 

NA 

With Unit 2 operating above 20% RATED THERMAL POWER and hydrogen being injected into the primary 
coolant, this Unit 2 setting may be increased to "s3 x full power background (with hydrogen addition)." 
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SAFETY LIMITS B 2.1 

• BASES 

• 

2.1 SAFETY LIMITS 

The Specifications in Section 2. 1 establish operating parameters to assure that specified acceptable 
fuel design limits are not exceeded during steady state operation, normal operational transients, and 
anticipated operational occurrences (AOOs). These parameters are based on the Safety Limits 
requirements stated in the Code of Federal Regulations, 10 CFR 50.36(c)(1 ): 

"Safety limits for nuclear reactors are limits upon important process variables that are 
found to be necessary to reasonably protect the integrity of certain of the physical barriers 
that guard against the uncontrolled release of radioactivity." 

The fuel cladding, reactor pressure vessel and primary system piping are the principal barriers to the 
release of radioactive materials to the environs. Safety Limits are established to protect the 
integrity of. these barriers during normal plant operations and anticipated transients. The fuel 
cladding integrity limit is set such that no fuel damage is calculated to occur as a result of an AOO. 
Because fuel damage is not directly observable, a step-back approach is used to establish a Safety 
Limit for the MINIMUM CRITICAL POWER RATIO (MCPR) that represents a conservative margin 
relative to the conditions required to maintain fuel cladding integrity. 

The fuel cladding is one of the physical boundaries which separate radioactive materials from the 
environs. The integrity of the fuel cladding is related to its relative freedom from perforations or 
cracking. Although some corrosion or use-related cracking may occur during the life of the 
cladding, fission product migration from this source is incrementally cumulative and continuously 
measurable. Fuel cladding perforations, however, can result from thermal stresses which occur 
from reactor operation significantly above design conditions and the protection system safety 
settings. While fission product migration from cladding perforations is just as measurable as that 
from use-related cracking, the thermally caused cladding perforations signal a threshold beyond 
which still greater thermal stresses may cause gross rather than incremental cladding deterioration. 
Therefore, the fuel cladding integrity Safety Limit is defined with margin to the conditions which 
would produce onset of transition boiling (MCPR of 1.0). These conditions represent a significant 
departure from the condition intended by design for planned operation. Therefore, the fuel cladding 
integrity Safety Limit is established such that no calculated fuel damage shall result from an 
abnormal operational transient. This is accomplished by selecting a MCPR fuel cladding integrity 
Safety Limit which assures that during normal operation and AOOs, at least 99.9% of the fuel rods 
in the core do not experience transition boiling. 

Exceeding a Safety Limit is cause for unit shutdown and review by the Nuclear Regulatory 
Commission (NRC) before resumption of unit operation. Operation beyond such a limit may not in 
itself result i.n serious consequences but it indicates an operational deficiency subject to regulatory 
review . 

DRESDEN - UNITS 2 & 3 B 2-1 Amendment Nos. 



SAFETY LIMITS B 2.1 

BASES 

THERMAL POWER. Low Pressure or Low Flow 

This fuel cladding integrity Safety Limit is established by establishing a limiting condition on core 
THERMAL POWER developed in the following method. At pressures below 800 psia (-785 psig), 
the core elevation pressure drop (0% power, 0% flow) is greater than 4.56 psi. At low powers 
and flows, this pressure differential is maintained in the bypass region of the core. Since the 
pressure drop in the bypass region is essentially all elevation head, the core pressure drop at low 
powers and flows will always be greater than 4.56 psi. Analyses show that with a bundle flow of 
28 x 103 lb/hr, bundle pressure drop is nearly independent of bundle power and has a value of 
3.5 psi. Thus, the bundle flow with a 4.56 psi driving head will be greater than 28 x 1 o3 lb/hr. 
Full scale ATLAS test data taken at pressures from 14. 7 psia to 800 psia indicate that the fuel 
assembly critical power at this flow is approximately 3.35 MWt. At 25% of RATED THERMAL 
POWER, the peak powered bundle would have to be operating at 3.86 times the average powered 
bundle in order to achieve this bundle power. Thus, a core thermal power limit of 25 % for reactor 
pressures below 785 psig is conservative. 

THERMAL POWER. High Pressure and High Flow 

This fuel cladding integrity Safety Limit is set such that no (mechanistic) fuel damage is calculated 
to occur if the limit is not violated. Since the paralT)eters which result in fuel damage are not 
directly observable during reactor operation, the thermal and hydraulic conditions resulting in 
departure from nucleate boiling have been used to mark the beginning of the region where fuel 
damage could occur. Although it is recognized that a departure from nucleate boiling would not 
necessarily result in damage to BWR fuel rods, the critical power ratio (CPR) at which boiling 
transition is calculated to occur has been adopted as a convenient limit. However, the 
uncertainties in monitoring the core operating state and in the procedures used to calculate the 
critical power result in an uncertainty in the value of the critical power. Therefore, the fuel 
cladding integrity Safety Limit is defined such that, with the limiting fuel assembly at the MCPR 
Safety Limit, more than 99.9% of the fuel rods in the core are expected to avoid boiling transition. 
This includes consideration of the power distribution within the core and all uncertainties. 

The margin between a MCPR of 1.0 (onset of transition boiling) and the Safety Limit, is derived 
from a detailed statistical analysis which considers the uncertainties in monitoring the core 
operating state, including uncertainty in the critical power correlation. Because the transition 
boiling correlation is based on a significant quantity of practical test data, there is a very high 
confidence that operation of a fuel assembly at the condition where MCPR is equal to the fuel 
cladding integrity Safety Limit would not produce fuel cladding failure due to overheating/dryout. 
In addition, during single recirculation loop operation, the MCPR Safety Limit is increased by 0.01 
to conservatively account for increased uncertainties in the core flow and TIP measurements. 

However, if transition boiling were to occur, cladding perforation would not necessarily be 
expected. Significant test data accumulated by the NRC and private organizations indicate that the 
use of a boiling transition limitation to protect against cladding failure is a very conservative 
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approach. Much of the data indicates that BWR fuel can survive for an extended period in an 
environment of transition boiling. 

Reactor Coolant System Pressure 

The Safety Limit for the reactor coolant system pressure has been selected such that it is at a 
pressure below which it can be shown that the integrity of the system is not endangered. The 
reactor coolant system integrity is an important barrier in the prevention of uncontrolled release of 
fission products. It is essential that the integrity of this system be protected by establishing a 
pressure limit to be observed for all operating conditions and whenever there is irradiated fuel in the 
reactor vessel. 

The reactor coolant system pressure Safety Limit of 1345 psig, as measured by the vessel steam 
space pressure indicator, is equivalent to 1375 psig at the lowest elevation of the reactor vessel. 
The 1375 psig value is derived from the design pressures of the reactor pressure vessel and 
coolant system piping. The respective design pressures are 1250 psig. at 57·5°F and 1175 psig at 
560°F. The pressure Safety Limit was chosen as the lower of the pressure transients permitted by 
the applicable design codes, ASME Boiler and Pressure Vessel Code Section Ill for the pressure 
vessel, and USASI B31.1 Code for the reactor coolant system piping. The ASME Boiler and 
Pressure Vessel Code permits pressure transients up to 10% over design pressure (110% x 1250 
= 1375 psig), and the USASI Code permits pressure transients up to 20% over design pressure 
(120% x 1175 = 1410 psig). The Safety Limit pressure of 1375 psig is referenced to the lowest 
elevation of the reactor vessel. The design pressure for the recirculation suction line piping (1175 
psig) was chosen relative to the reactor vessel design pressure. Demonstrating compliance of peak 
vessel pressure with the ASME overpressure protection limit (1375 psig) assures compliance of the 
suction piping with the USASI limit (1410 psig). Evaluation methodology to assure that this Safety 
Limit pressure is not exceeded for any reload is documented by the specific fuel vendor. The 
design basis for the reactor pressure vessel makes evident the substantial margin of protection 
against failure at the safety pressure limit of 1375 psig. The vessel has been designed for a 
general membrane stress no greater than 26, 700 psi at an internal pressure .of 1250 psig; this is a 
factor of 1.5 below the yield strength of 40, 100 psi at 575°F. At the pressure limit of 1375 psig, 
the general membrane stress will only be 29,400 psi, still safely below the yield strength. 

The relationships of stress levels to yield strength are comparable for the primary system piping and 
provides similar margin of protection at the established pressure Safety Limit. 

The normal operating pressure of the reactor coolant system is nominally 1000 psig. Both pressure 
relief and safety relief valves have been installed to keep the reactor vessel peak pressure below 
1375 psig. However no credit is taken for relief valves during the postulated full closure of all 
MS IVs without a direct (valve position switch) scram. Credit, however, is taken for the neutron 
flux scram. The indirect flux scram and safety valve actuation provide adequate margin below the 
allowable peak vessel pressure of 1375 psig. 
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·Reactor Vessel Water Level 

With fuel in the reactor vessel during periods when the reactor is shutdown, consideration must 
also be given to water level requirements due to the effect of decay heat. If reactor water level 
should drop below the top of the active irradiated fuel during this period, the ability to remove 
decay heat is reduced. This reduction in core cooling capability could lead to elevated cladding 
temperatures and cladding perforation. The core will be cooled sufficiently to prevent cladding 
melting should the water level be reduced to two-thirds of the core height. The Safety Limit has 
been established at 12 inches above the top of the active irradiated fuel to provide a point which 
can be monitored and also provide adequate margin for effective action. The top of active 
irradiated fuel is defined to be 360 inches above vessel zero. 
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2.2 LIMITING SAFETY SYSTEM SETTINGS 

The Specifications in Section 2.2 establish operational settings for the reactor protection system 
instrumentation which initiates the automatic protective action at a level such that the Safety 
Limits will not be exceeded. These settings are based on the Limiting Safety System Settings 
requirements stated in the Code of Federal Regulations, 10 CFR 50.36(c)( 1 ): 

"Limiting safety .system settings for nuclear reactors are settings for automatic protective 
devices related to those variables having significant safety functions. Where a limiting 
safety system setting is specified for a variable on which a safety limit has been placed, 
the setting must be so chosen that automatic protective action will correct the abnormal 
situation before a safety limit is exceeded. " 

Reactor Protection System Instrumentation Setpoints 

The Reactor Protection System (RPS) instrumentation setpoints specified in the table are the values 
at which the reactor scrams are set for each parameter. The scram settings have been selected to 
ensure that the reactor core and reactor coolant system are prevented from exceeding their Safety 
Limits during normal operation and design basis anticipated operational occurrences and assist in 
mitigating the consequences of accidents. Conservatism incorporated into the transient analysis is 
documented by each approved fuel vendor. The bases for individual scram settings are discussed 
in the following paragraphs. 

1. Intermediate Range Monitor. Neutron Flux - High 

The IRM system consists of eight chambers, four in each of the reactor protection system logic 
CHANNELS. The IRM is a 5 decade, 10 range, instrument which covers the range of power level 
between that covered by the SRM and the APRM. The IRM scram setting at 120 of 125 divisions 
is active in each range of the IRM. For example, if the instrument were on Range 1, the scram 
setting would be 120 divisions for that range; likewise, if the instrument were on Range 5, the 
scram would be 120 divisions on that range. Thus, as the IRM is ranged up to accommodate the 
increase in power level, the scram setting is also ranged up. 

The most significant sources of reactivity change during the power increase are due to control rod 
withdrawal. In order to ensure that the IRM provides adequate protection against the single rod 
withdrawal error, a range of rod withdrawal events has been analyzed. This analysis included 
starting the event at various power levels. The most severe case involves an initial condition in 
which the reactor is just subcritical and the IRM system is not yet on scale. 

Additional conservatism was taken in this analysis by assuming that the IRM CHANNEL closest to 
the withdrawn rod is bypassed. The results of this analysis show that the reactor is scrammed and 
peak power is limited to 7. 7% of rated power, thus maintaining MCPR above the fuel cladding 
integrity Safety Limit. Based on the above analysis, the IRM provides protection against local 
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decrease as power is increased to 100% in comparison to the level outside the shroud, to a 
maximum of seven inches, due to the pressure drop across the steam dryer. Therefore, at 100% 
power, an indicated water level of + 8 inches water level may be as low as + 1 inches inside the 
shroud which corresponds to 144 inches above the top of active fuel and 504 inches above vessel 
zero. The top of active fuel is defined to be 360 inches above vessel zero. 

5. Main Steam Line Isolation Valve - Closure 

Automatic isolation of the main steam lines is provided to give protection against rapid reactor 
depressurization and cooldown of the vessel. When the main steam line isolation valves begin to 
close, a scram signal provides. for reactor shutdown so that high power operation at low reactor 
pressures doe.snot occur. With the scram setting at 10% valve clqsure (from full open), there is 
no appreciable increase in neutron flux during normal or inadvertent isolation valve closure, thus 
providing protection for the fuel cladding integrity Safety Limit. Operation of the reactor at 
pressures lower than the. MSIV closure setting requires the reactor mode switch to be in the 
Startup/Hot Standby position, where protection of the fuel cladding integrity Safety Limit is 
provided by the IRM and APRM high neutron flux scram signals. Thus, the combination ofmain 
steam line low pressure isolation and the isolation valve closure scram with the mode switch in the 
Run position assures the availability of the neutron flux scram protection over the entire range of 
applicability of fuel cladding integrity Safety Limit. 

6. Main Steam Line Radiation - High 

High radiation levels in the main steam line tunnel above that due to the normal nitrogen and 
oxygen radioactivity are an indication of leaking fuel. When high radiation is detected, a scram is 
initiated to mitigate the failure of fuel cladding. The scram setting is high enough above 
background radiation levels to prevent spurious scrams yet low enough to promptly detect gross 
failures in the fuel cladding. This setting is determined based on normal full power background 
(NFPB) radiation levels without hydrogen addition. With the injection of hydrogen into the 
feedwater for mitigation of intergranular stress corrosion cracking, the full power background levels 
may be significantly increased .. The setting is increased based on the new background levels to 
allow for the injection of hydrogen.· This trip function provides an anticipatory scram to limit off site 
dose consequences, but is not assumed to occur in the analysis of any design basis event . 
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3/4.2 INSTRUMENTATION 

In addition to reactor protection instrumentation which initiates a reactor scram (Sections 2.2 and 
3/4. 1), protective instrumentation has been provided which initiates action to mitigate the 
consequences of accidents which are beyond the operator's ability to control, or which terminates 
operator errors before they result in serious consequences. The objectives of these specifications 
are to assure the effectiveness of the protective instrumentation when required and to prescribe the 
trip settings required to assure adequate performance. As indicated, one CHANNEL may be 
required to be made inoperable for brief intervals to conduct required surveillance. Some of the 
settings have tolerances explicitly stated where the high and low values are both critical and may 
have a substantial effect on safety. It should be noted that the setpoints of other instrumentation, 
where only the high or low end of the setting has a direct bearing on safety, are chosen at a level 
away from the normal operating range to prevent inadvertent actuation of the safety system 
involved and exposure to abnormal situations. Surveillance requirements for the instrumentation 
are selected in order to demonstrate proper function and OPERABILITY. Additional instrumentation 
for REFUELING operations is identified in Sections 3/4.10.B. 

Current fuel designs incorporate slight variations in the length of the active fuel and, thus the 
actual top of active fuel, when compared to the original fuel designs. Safety Limits, water level 
instrument setpoints and associated LCOs refer to the top of active fuel. In these cases, the top of 
active fuel is defined as 360 inches above vessel zero. Licensing analyses, both accident and 
transient, utilize this definition for the automatic initiations associated with these events. 

3/4.2.A Isolation Actuation Instrumentation 

The isolation actuation instrumentation automatically initiates closure of appropriate isolation valves 
and/or dampers, which are necessary to prevent or limit the release of fission products from the 
reactor coolant system, the primary containment and the secondary containment in the event of a 
loss-of-coolant accident or other reactor coolant pressure boundary (RCPB) leak. The parameters 
which result in isolation of the secondary containment also actuate the standby gas treatment 
system. The isolation instrumentation includes the sensors, relays, and switches that' are 
necessary to cause initiation of primary and secondary containment and RCPB system isolation. 
Functional diversity is provided by monitoring a wide range of dependent and independent 
parameters. Redundant sensor input signals for each parameter are provided for initiation of 
isolation (one exception is standby liquid control system initiation). 

The reactor low level instrumentation is set to trip at greater than or equal to 144 inches above the 
top of active fuel (which is defined to be 360 inches above vessel zero). This trip initiates closure 
of Group 2 and 3 primary containment isolation valves but does not trip the recirculation pumps. 
For this trip setting and a 60-second valve closure time, the valves will be closed before perforation 
of the cladding occurs, even for the maximum break. 
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During MODE 5, adequate SDM is required to ensure that the reactor does not reach criticality 
during control rod withdrawals. An evaluation of each in-vessel fuel movement during fuel loading 
(including shuffling fuel within the core) is required to ensure adequate SDM is maintained during 
refueling. This evaluation ensures that the intermediate loading patterns are bounded by the safety 
analyses for the final core loading pattern. For example, bounding analyses that demonstrate 
adequate SDM for the most reactive configurations during the refueling may be performed to 
demonstrate acceptability of the entire fuel movement sequence. These bounding analyses include 
additional margins to the associated uncertainties. Spiral offload/reload sequences inherently 
satisfy the SR, provided the fuel assemblies are reloaded in the same configuration analyzed for the 
new cycle. Removing fuel from the core will always result in an increase in SDM. 

3/4.3.B Reactivity Anomalies 

During each fuel cycle, excess operating reactivity varies as fuel depletes and as any burnable 
poison in supplementary control is burned. The magnitude of this excess reactivity may be inferred 
from the critical rod configuration. As fuel burnup progresses, anomalous behavior in the excess 
reactivity may be detected by comparison of the critical rod pattern selected base states to the 
predicted rod inventory at that state. Alternatively, monitored K811 can be compared with the 
predicted K811 as calculated by the 3-D core simulator code. Power operating base conditions 
provide the most sensitive and directly interpretable data relative to core reactivity. Furthermore, 
using power operating base conditions permits frequent reactivity comparisons. Requiring a 
reactivity comparison at the specified frequency assures that a comparison will be made before the 
core reactivity change exceeds 1 % flk/k. Deviations in core reactivity greater than 1 % flk/k are 
not expected and require thorough evaluation. A 1 % flk/k reactivity limit is considered safe since 
an insertion of the reactivity into the core would not lead to transients exceeding design conditions 
of the reactor system. 

3/4.3.C Control Rod OPERABILITY 

Control rods are the primary reactivity control system for the reactor. In conjunction with the 
Reactor Protection System, the control rods provide the means for reliable control of reactivity 
changes to ensure the specified acceptable fuel design limits are not exceeded. This specification, 
along with others, assures that the performance of the control rods in the event of an accident or 
transient, meets the assumptions used in the safety analysis. Of primary concern is the trippability 
of the control rods. Other causes for inoperability are addressed in other Specifications following 
this one. However, the inability to move a control rod which remains trippable does not prevent 
the performance of the control rod's safety function. 

The specification requires that a rod be taken out-of-service if it cannot be moved with drive 
pressure. Damage within the control rod drive mechanism could be a generic problem, therefore 
with a control rod immovable because of excessive friction or mechanical interference, operation of 
the reactor is limited to a time period which is reasonable to determine the cause of the 
inoperability and at the same time prevent operation with a large number of inoperable control rods. 
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Control rods that are inoperable due to exceeding allowed scram times, but are movable by control 
rod drive pressure, need not be disarmed electrically if the shutdown margin provisions are met for 
each position of the affected rod(s). 

If the rod is fully inserted and then disarmed electrically or hydraulically, it is in a safe position of 
maximum contribution to shutdown reactivity. (Note: To disarm the drive electrically, four 
amphenol-type plug connectors are removed from the drive insert and withdrawal solenoids, 
rendering the drive immovable. This procedure is equivalent to valving out the drive and is 
preferred, as drive water cools and minimizes crud accumulation in the drive.). If it is disarmed 
electrically in a non-fully inserted position, that position shall be consistent with the SHUTDOWN 
MARGIN limitation stated in Specification 3.3.A. This assures that the core can be shut down at 
all times with the remaining control rods, assuming the strongest OPERABLE control rod does not 
insert; The occurrence of more than eight inoperable control rods could be indicative of a generic 
control rod drive problem which requires prompt investigation and resolution. 

In order to reduce the potential for Control Rod Drive (CRD) damage and more specifically, collet 
housing failure, a program of disassembly and inspection of CRDs is conducted during or after each 
refueling outage. This program follows the recommendations of General Electric SIL-139 with 
nondestructive examination results compiled and reported to General Electric on collet housing 
cracking problems. · 

The required surveillance intervals are adequate to determine that the rods are OPERABLE and not 
so frequent as to cause excessive wear on the system components. 

3/4.3.D Control Rod Maximum Scram Insertion Times: 

3/4.3.E Control Rod Average Scram Insertion Times: and 

3/4.3.F Four Control Rod Group Scram Insertion Times 

These specifications ensure that the control rod insertion times are consistent with those used in 
the safety analyses. The control rod system is analyzed to bring the reactor subcritical at a rate 
fast enough to prevent fuel damage, i.e., to prevent the MCPR from becoming less than the fuel 
cladding integrity Safety Limit. The analyses demonstrate that if the. reactor is operated within the 
limitation set in Specification 3.11.C, the negative reactivity insertion rates associated with the 
scram performance result in protection of the MCPR Safety Limit. 

Analysis of the limiting power transient shows that the negative reactivity rates, resulting from the 
scram with the average response of all the drives, as given in the above specification, provide the 
required protection, and MCPR remains greater than the fuel cladding integrity SAFETY LIMIT. In 
the analytical treatment of most transients, 290 milliseconds are allowed between a neutron sensor 
reaching the scram point and the start of motion of the control rods. This is adequate and 
conservative when compared to the typically observed time delay of about 210 milliseconds. 
Approximately 90 milliseconds after neutron flux reaches the trip point, the pilot scram valve 
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solenoid de-energizes and 1 20 milliseconds later the control rod motion is estimated to actually 
begin. However, 200 milliseconds rather than 120 milliseconds is conservatively assumed for this 
time interval in the transient analyses and is also included in the allowable scram insertion times 
specified in Specifications 3.3.D, 3.3.E, and 3.3.F. 

The performance of the individual control rod drives is monitored to assure that scram performance 
is not degraded. Transient analyses are performed for both Technical Specification Scram Speed 
(TSSS) and Nominal Scram Speed (NSS) insertion times. These analyses result in the 
establishment of the fuel cycle dependent TSSS MCPR operating limits and NSS MCPR operating 
limits which are presented in the COLR. Results of the control rod scram timing tests performed 
during the current fuel cycle are used to determine the operating limit for MCPR. Following the 
completion of each set of scram time testing, the results will be compared with the assumptions 
used in the transient analysis to verify the applicability of the MCPR operating limits. Prior to the 
initial scram time testing for an operating cycle, the MCPR operating limits will be based on the 
TSSS insertion times. Individual control rod drives with excessive scram times can be fully inserted 
into the core and de-energized in the manner of an inoperable rod drive provided the allowable 
number of inoperable control rod drives is not exceeded. In this case, the scram speed of the drive 
shall not be used as a basis in the re-determination of thermal margin requirements. For excessive 
average scram insertion times, only the individual control rods in the two-by-two array which 
exceed the allowed average scram insertion time are considered inoperable. 

The scram times for all control rods are measured at the time of each refueling outage. Experience 
with the plant has shown that control drive insertion times vary little through the operating cycle; 
hence no re-assessment of thermal margin requirements is expected under normal conditions. The 
history of drive performance accumulated to date indicates that the 90% insertion times of new 
and overhauled drives approximate a normal distribution about the mean which tends to become 
skewed toward longer scram times as operating time is accumulated. The probability of a drive not 
exceeding the mean 90% insertion time by 0.75 seconds is greater than 0.999 for a normal 
distribution. The measurement of the scram performance of the drives surrounding a drive, which 
exceeds the expected range of scram performance, will detect local variations and also provide 
assurance that local scram time limits are not exceeded. Continued monitoring of other drives 
exceeding the expected range of scram times provides surveillance of possible anomalous 
performance. 

The test schedule provides reasonable assurance of detection of slow drives before system 
deterioration beyond the limits of Specification 3.3.C. The program was developed on the basis of 
the statistical approach outlined above and judgement. The occurrence of scram times within the 
limits, but significantly longer than average, should be viewed asan indication of a systematic 
problem with control rod drives, especially if the number of drives exhibiting such scram times 
exceeds eight, which is the allowable number of inoperable rods. 
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reflects the urgency of restoring the parameters to within the analyzed range. Most violations will 
not be severe, and the activity can be accomplished in this time in a controlled manner. 

Besides restoring operation within limits, an evaluation is required to determine if operation can 
continue. The evaluation must verify the reactor coolant system integrity remains acceptable and 
must be completed if continued operation is desired. Several methods may be used, including 
comparison with pre-analyzed transients in the stress analyses, new analyses, or inspection of the 
components. 

The 72 hour completion time is reasonable to accomplish the evaluation of a mild violation. More 
severe violations may require special, event specific stress analyses or inspections. A favorable 
evaluation must be completed if continued operation is desired. 

3/4.6.E Safety Valves 

3/4.6.F Relief Valves 

The American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code requires 
the reactor pressure vessel be protected from overpressure during upset conditions by self-actuated 
safety valves. As part of the nuclear pressure relief system, the size and number of safety valves 
are selected such that peak pressure in the nuclear system will not exceed the ASME Code limits 
for the reactor coolant pressure boundary. The overpressure protection system must 
accommodate the peak transient pressure during the most severe licensing basis pressurization 
transient. This includes but is not limited to the licensing basis ASME Section Ill compliance event 
which is closure of all MSIVs with no credit for solenoid relief valve function or direct scram from 
MSIV position. For the purpose of the ASME Section Ill analysis, the SRV (combination 
safety/relief valve) is assumed to operate in the Safety Mode, only. The ASME Section Ill analysis 
demonstrates that the combined capacity of the SVs and SRV is capable of maintaining the reactor 
pressure below the ASME code limit. The licensing basis pressurization transients are evaluated for 
each reload to assure compliance with the ASME code limit of 110% of vessel design pressure. 
This LCO ensures that the acceptance limit of 1375 psig is met during the most severe licensing 
basis pressurization transient. 

The relief valve function is not assumed to operate in response to any accident, but are provided to 
remove the generated steam flow upon turbine stop valve closure coincident with failure of the 
turbine bypass system. The relief valve opening pressure settings are sufficiently low to prevent 
the need for safety valve actuation following such a transient. 

Each of the five relief valves discharge to the suppression chamber via a dedicated relief valve 
discharge line. Steam remaining in the relief valve discharge line following closure can condense, 
creating a vacuum which may draw suppression pool water up into the discharge line. This 
condition is normally alleviated by the vacuum breakers; however, subsequent actuation in the 
presence of an elevated water leg can result in unacceptably high thrust loads on the discharge 
piping. To prevent this, the relief valves have been designed to ensure that each valve which 
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closes will remain closed until the normal water level in the relief valve discharge line is restored . 
. The opening and closing setpoints are set such that all pressure induced subsequent actuation are 
limited to the two lowest set valves. These two valves are equipped with additional logic which 
functions in conjunction with the setpoints to inhibit valve reopening during the elevated water leg 
duration time following each closure. 
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3/4.11.A AVERAGE PLANAR LINEAR HEAT GENERATION RATE 

This specification assures that the peak cladding temperature following a postulated design basis 
loss-of-coolant accident will not exceed the Peak Cladding Temperature (PCT) and maximum 
oxidation limits specified in 10 CFR 50.46. The _calculational procedure used to establish the 
AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR) operating limits is based on a 
loss-of-coolant accident analysis. The analysis is performed using calculational models which are 
consistent with the requirements of 10 CFR 50.46. 

The PCT following a postulated loss-of-coolant accident is primarily a function of the initial 
condition's average heat generation rate of all the rods of a fuel assembly at any axial location and 
is not strongly influenced by the rod-to-rod power distribution within the assembly. 

The Maximum Average Planar Linear Heat Generation Rate (MAPLHGR) limits for two-loop and 
single-loop operation are specified in the Core Operating Limits Report (COLR). 

The calculational procedure used to establish the maximum APLHGR values uses NRC approved 
calculational models which are consistent with the requirements of 10 CFR 50.46. The approved 
calculational models are listed in Specification 6.9. 

The daily requirement for calculating APLHGR when THERMAL POWER is greater than or equal to 
25% of RATED THERMAL POWER is sufficient since power distribution shifts are very slow when 
there have not been significant power or control rod changes. The requirement to calculate 
APLHGR within l2 hours after the completion of a THERMAL POWER increase of at least 15% of 
RATED THERMAL POWER ensures thermal limits are met after power distribution shifts while still 
allotting time for the power distribution to stabilize. The requirement for calculating APLHGR after 
initially determining a LIMITING CONTROL ROD PATTERN exists ensures that APLHGR _will be 
known following a change in THERMAL POWER or power shape, that could place operation above ;·. 
a thermal limit. 

3/4.11.B TRANSIENT LINEAR HEAT GENERATION RATE 

The flow biased neutron flux - high scram setting and control rod block functions of the APRM 
instruments for both two recirculation loop operation and single recirculation loop operation must 
be adjusted to ensure that ;?:1 % plastic strain does not occur; and, the fuel does not experience 
centerline melt during anticipated operational occurrences beginning at any power level and 
terminating at 120% of RATED THERMAL POWER. 

The APRM scram settings must be adjusted to ensure that the LHGR transient limit (TLHGR) is not 
violated for any power distribution. This is accomplished by using FDLRC. The APRM scram 
setting is decreased in accordance with the formula in Specification 3.11.B, when FDLRC is greater 
than 1.0. 
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The adjustment may also be accomplished by increasing the gain of the APRM by FDLRC. This 
provides the same degree of protection as reducing the trip setting by 1 /FDLRC by raising the initial 
APRM reading closer to the trip setting such that a scram would be received at the same point in a 
transient as if the trip setting had been reduced. 

The daily requirement for calculating FDLRC when THERMAL POWER is greater than or equal to 
25% of RATED THERMAL POWER is sufficient since power distribution shifts are very slow when 
there have not been significant power or control rod changes. The requirement to calculate FDLRC 
within 12 hours after the completion of a THERMAL POWER increase of at least 15% of RATED 
THERMAL POWER ensures thermal limits are met after power distribution shifts while still allotting 
time for the power distribution to stabilize. The requirement for calculating FDLRC after initially 
determining FDLRC is greater than 1.0 exists to ensure that FDLRC will be known following a 
change in THERMAL POWER or power shape that could place operation above a thermal limit. 

The FUEL DESIGN LIMIT RATIO FOR CENTERLINE MELT (FDLRC) is defined as: 

FDLRC = (LHGRH1.2) 
(TLHGRHFRTP) ; 

where LHGR is the LINEAR HEAT GENERATION RATE, and TLHGR is the TRANSIENT LINEAR 
HEAT GENERATION RATE. The TLHGR is specified in the CORE OPERATING LIMITS REPOR.T. 

3/4.11.C MINIMUM CRITICAL POWER RATIO 

The required operating limit MCPR at steady state operating conditions as specified in Specification 
3.11.C are derived from the established fuel cladding integrity Safety Limit MCPR, and an analysis 
of abnormal operational transients. For any abnormal operating transient analysis evaluation with 
the initial coAdition of the reactor being at the steady state operating limit, it is required that the 
resulting MCPR does not decrease below the Safety Limit MCPR at any time during the transient 
assuming instrument trip setting given in Specification 2.2. 

To assure that the fuel cladding integrity Safety Limit is not exceeded during any anticipated 
abnormal operational transient, the most limiting transients are analyzed to determine which result 
in the largest reduction in the CRITICAL POWER RATIO (CPR). The type of transients evaluated 
are change of flow, increase in pressure and power, positive reactivity insertion, and coolant 
temperature decrease. The limiting transient yields the largest delta MCPR. When added to the 
Safety Limit MCPR, the required minimum operating limit MCPR of Specification 3.11.C is obtained 
and presented in the CORE OPERATING LIMITS REPORT. 

The steady state values for MCPR specified were determined using NRC-approved methodology 
listed in Specification 6.9. 

MCPR Operating Limits are presented in the CORE OPERATING LIMITS REPORT (COLR) for both 
Nominal Scram Speed (NSS) and Technical Specification Scram Speed (TSSS) insertion times. 
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The negative reactivity insertion rate resulting from the scram plays a major role in providing the 
required protection against violating the Safety Limit MCPR during transient events.· Faster scram 
insertion times provide greater protection and allow for improved MCPR performance. The 
application of NSS MCPR limits takes advantage of improved scram insertion rates, while the TSSS 
MCPR limits provide the necessary protection for the slowest allowable average scram insertion 
times identified in Specification 3.3.E. The measured scram inserted times are compared with the 
nominal scram insertion times and the Technical Specification Scram Speeds. The appropriate 
operating limit is applied, as specified in the COLR. 

For core flows less than rated, the MCPR Operating Limit established in the specification is 
adjusted to provide protection of the Safety Limit MCPR in the event of an uncontrolled 
recirculation flow increase to the physical limit of the pump. Protection is provided for manual and 
automatic flow control by applying the appropriate flow dependent MCPR limits presented in the 
COLR. The MCPR Operating Limit for a given power/flow state is the greatest value of MCPR as 
given by the rated conditions MCPR limit of the flow dependent MCPR limit. For automatic flow 
control, in addition to protecting the Safety Limit MCPR during the flow run-up event, protection is 
provided to prevent exceeding the rated flow MCPR Operating Limit during an automatic flow 
increase to rated core flow. 

At THERMAL POWER levels less than or equal to 25% of RATED THERMAL POWER, the reactor 
will be operating at minimum recirculation pump speed and the moderator void content will be very 
small. For all designated control rod patterns which may be employed at this point, operating plant 
experience indicates that the resulting MCPR value has considerable margin. Thus, the 
demonstration of MCPR below this power level is unnecessary. The daily requirement for 
calculating MCPR when THERMAL POWER is greater than or equal to 25% of RATED THERMAL 
POWER is sufficient since power distribution. shifts are very slow when there have not been 
significant power or control rod changes. The requirement for calculating MCPR after initially 
determining that a LIMITING CONTROL ROD PATTERN exists ensures that MCPR will be known 
following a change in THERMAL POWER or power shape, regardless of magnitude, that could place 
operation above a thermal limit. 

3/4.11.D STEADY STATE LINEAR HEAT GENERATION RATE 

This specification assures that the maximum LINEAR HEAT GENERATION RATE in any fuel rod is 
less than the design STEADY STATE LINEAR HEAT GENERATION RATE even if fuel pellet 
densification is postulated. This provides assurance that the fuel end-of-life steady state criteria 
are met. The daily requirement for calculating LHGR when THERMAL POWER is greater than or 
equal to 25% of RATED THERMAL POWER is sufficient since power distributions shifts are very 
slow when there have not been significant power or control rod changes. The requirement to 
calculate LHGR within 12 hours after the completion of a THERMAL POWER increase of at least 
15% of RATED THERMAL POWER ensures thermal limits are met after power distribution shifts 
while still allotting time for the power distribution to stabilize. The requirement for calculating 
SLHGR after initially determining a LIMITING CONTROL ROD PATTERN exists ensures that SLHGR 
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POWER DISTRIBUTION LIMITS B 3/4.11 

BASES 

will be known following a change in THERMAL POWER or power shape that could place operation 
above a thermal limit. 
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REACTOR CORE 5.3 

5.0 DESIGN FEATURES 

5.3 REACTOR CORE 

Fuel Assemblies 

5.3.A The reactor core shall contain 724 fuel assemblies. Each assembly consists of a 
matrix of Zircaloy clad fuel rods with an initial composition of natural or slightly 
enriched uranium dioxide as fuel material. The assemblies may contain water rods or a 
water box. Limited substitutions of zirconium alloy or stainless steel filler rods for fuel 
rods, in accordance with NRC-approved applications of fuel rod configurations, may be 
used. Fuel assemblies shall be limited to those fuel designs that have been analyzed 
with applicable NRC staff-approved codes and methods, and shown by tests or 
analyses to comply with all fuel safety design bases. A limited number of lead test 
assemblies that have not completed representative testing may be placed in non
limiting core regions. 

Control Rod Assemblies 

5.3.B The reactor core shall contain 177 cruciform shaped control rod assemblies. The 
control material shall be boron carbide powder (84C) and/or hafnium metal. The 
control rod assembly shall have a nominal axial absorber length of 143 inches. 
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REACTOR COOLANT SYSTEM 5.4 

5.0 DESIGN FEATURES 

5.4 [INTENTIONALLY LEFT BLANK] 

[INTENTIONALLY LEFT BLANK] 
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Reporting Requirements 6.9 

ADMINISTRATIVE CONTROLS 

3. Annual Radiological Environmental Operating Report 

The Annual Radiological Environmental Operating Report covering the operation of the 
Unit during the previous calendar year shall be submitted prior to May 1 of each year. · 
The report shall include summaries. interpretations. and analysis of trends of the 
results of the Radiological Environmental Monitoring Program for the reporting period. 
The material provided shall be consistent with the objectives outlined in ( 1) the ODCM 
and (2) Sections IV.B.2, IV.B.3, and IV.C of Appendix I to 10 CFR Part 50. 

4. Radioactive Effluent Release Report 

The Radioactive Effluent Release Report covering the operation of the facility during 
the previous calendar year shall be submitted prior to April 1 of each year. The report 
shall include a summary of the quantities of radioactive liquid and gaseous effluents 
and solid waste released from the facility. The material provided shall be (1) 
consistent with the objectives outlined in the ODCM and PCP and (2) in conformance 
with 10 CFR 50.36a and Section IV.B.1 of Appendix I to 10 CFR Part 50. 

5. Monthly Operating Report 

Routine reports of operating statistics and shutdown experience, including 
documentation of all challenges to safety valves or safety/relief valves, shall be 
submitted on a monthly basis to the Director, Office of Resource Management, U.S. 
Nuclear Regulatory Commission, Washington, D.C. 20555, with a copy to the 
Regional Administrator of the NRC Regional Office, no later than the 15th of each 
month following the calendar mo.nth covered by the report. 

6. CORE OPERATING LIMITS REPORT 

a. Core operating limits shall be established and documented in the CORE 
OPERATING LIMITS REPORT before each reload cycle or any remaining part of a 
reload cycle for the following: 

(1) The Control Rod Withdrawal Block Instrumentation for Table 3.2.E-1 of 
Specification 3.2.E. 

(2) The Average Planar Linear Heat Generation Rate (APLHGR) Limit for 
Specification 3.11 .A. 

(3) The Steady State Linear Heat Generation Rate (SLHGR) for Specification 
3.11.D. 

(4) The Minimum Critical Power Operating Limit (including scram insertion times) 
for Specification 3.11.C. This includes rated and off-rated flow conditions. 
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Reporting Requirements 6.9 

ADMINISTRATIVE CONTROLS 

b. The analytical methods used to determine the operating limits shall be those 
previously reviewed and approved by the NRC in the latest approved revision or 
supplement of topical reports: 

( 1 ) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8). 

ANF-1125(P)(A), "Critical Power Correlation - ANFB." 

ANF-524(P)(A), 11 ANF Critical Power Methodology for Boiling Water 
Reactors." 

XN-NF-79-71 (P)(A), "Exxon Nuclear Plant Transient Methodology for 
Boiling Water Reactors." 

XN-NF-80-19(P)(A), "Exxon Nuclear Methodology for Boiling Water 
Reactors." 

XN-NF-85-67(P)(A), "Generic Mechanical Design for Exxon Nuclear Jet 
Pump Boiling Water Reactors Reload Fuel. 11 

ANF-913(P)(A), 11 CONTRANSA2: A Computer Program for Boiling Water 
Reactor Transient Analysis. 11 

Qualification of Exxon Nuclear Fuel for Extended Burnup: Extended Burnup 
Qualification of ENC 9x9 BWR Fuel, XN-NF-82-06(P)(A). 

Advanced Nuclear Fuels Corporation Generic Mechanical Design for 
Advance Nuclear Fuels Corporation 9x9-IX and 9x9-9X BWR Reload Fuel, 
ANF-89-14(P)(A). 

(9) Generic Mechanical Design Criteria for BWR Fuel Designs, 
ANF-89-98(P)(A). 

( 10) Advanced Nuclear Fuels Corporation Methodology for Boiling Water 
Reactors EXEM BWR Evaluation Model, ANF-91-048(P)(A). 

(11) Commonwealth Edison Company Topical Report NFSR-0091, "Benchmark 
of CASMO/MICROBURN BWR Nuclear Design Methods", and associated 
Supplements on Neutronics Licensing Analyses (Supplement 1) and 
La Salle County Unit 2 Benchmarking (Supplement 2). 
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Reporting Requirements 6.9 

ADMINISTRATIVE CONTROLS 

c. The core operating limits shall be determined so that all applicable limits (e.g., fuel 
thermal-mechanical limits, core thermal-hydraulic limits, ECCS limits, nuclear limits 
such as shutdown margin, and transient and accident analysis limits) of the safety 
analysis are met. The CORE OPERATING LIMITS REPORT, including any mid-cycle 
revisions or supplements thereto, shall be provided upon issuance, for each reload 
cycle, to the NRC Document Control Desk with copies to the Regional Administrator 
and Resident Inspector. 

6.9.B Special Reports 

Special reports shall be submitted to the Regional Administrator of the NRC Regional Office 
within the time period specified for each report. 

6. 10 [Intentionally Left Blank] 
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ATTACHMENT C 

EVALUATION OF SIGNIFICANT HAZARDS CONSIDERATION 

Commonwealth Edison has evaluated this proposed amendment and determined that it 
involves no significant hazards considerations. According to 10 CFR 50.92 (c), a proposed 
amendment to an operating license involves no significant hazards considerations if 
operation of the facility in accordance with the proposed amendment would not: 

1. Involve a significant inaease in the probability or consequences of an accident 
previously evaluated; or 

2. Create the possibility of a new or different kind of accident from any accident 
previously evaluated; or 

3. Involve a significant reduction in a margin of safety . 

The standard reload fuel type to be used at Dresden Station is being changed to the 
ATRIUM-98, an NRC approved, Siemens Power Corporation (SPC) manufactured reload 
8WR fuel assembly. As a result, certain items in the TechnicalSpecifications are being 
revised. These changes can be classified into two categories: (a) ATRIUM-98 related, and 
(b) minor changes not related to the introduction of the ATRIUM-98 fuel type. Each is 
discussed below. 

a. ATRIUM-98 

The fuel description in Specification 5.3.A is being modified to reflect the water box in 
the ATRIUM-98 fuel design and the list of references in Specification 6.9.A is modified 
primarily to include the use of the latest NRC approved revision to the Siemens LOCA 
analysis methodology which will be used to evaluate the ATRIUM-98 and other co
residentfuel types at Dresden. The listing of other Siemens methodologies has been 
enhanced. 

b. Miscellaneous changes 

A footnote is added to the reactor vessel water level references in the Safety Limits and 
Limiting Safety System Settings sections (and the associated bases are changed) to 
provide a consistent use of the reactor vessel reference elevation known as top of 
active fuel. The Bases for Specification 3/4.2 is also enhanced to provide a clearer 
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description of the use of the top of active fuel as a reactor vessel water level reference 
elevation. 

A typographical error is being corrected in Bases 2.2.A.1, which refers to the power 
level at which the IRM system terminates the low power Control Rod Withdrawal Error 
(RWE) event. 

The Reactivity Anomaly surveillance is modified to better describe the current use of the 
ketr method (SPC methodology) for monitoring core reactivity while maintaining the 
control rod density method as an option. 

The scram insertion timing terminology in Bases 3/4.3.E are modified to clarify the use 
of this data under Siemens' methods. 

The Bases discussion of pressurization transients for the ASME over-pressurization 
event is modified to reflect the fact that Siemens' methodology determines the most 
limiting pressurization transient each fuel cycle. 

The Power Distribution Limit Bases are enhanced by providing additional detail on the 
application of Siemens' licensing methodology . 
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. ComEd has evaluated the proposed Technical Specification amendment and determined 
that it does not represent a significant hazards consideration. Based on the criteria for 
defining a significant hazard consideration established in 10 CFR 50.92 (c), operation of 
Dresden Units 2 and 3 in accordance with the proposed amendment(s) will not represent a 
significant hazards consideration for the following reasons: 

These changes do not: 

1. Involve a significant increase in the probability or consequences of an 
accident previously evaluated. 

The probability of an evaluated accident is derived from the probabilities of the 
individual precursors to that accident. The consequences of an evaluated accident 
are determined by the operability of plant systems designed.to mitigate those 
consequences. Limits will be established consistent with NRC approved methods to 
ensure that fuel performance during normal, transient and accident conditions is 
acceptable. The proposed Technical Specifications amendment reflects NRC 
approved SPC methodology used to analyze normal operations, including 
anticipated operational occurrences (AOOs), and to determine the potential 
consequences of accidents. 

Licensing Methods and Models 

The proposed amendment is to support operation with NRC approved fuel and 
licensing methods supplied from Siemens Power Corporation. In accordance with 
UFSAR Chapter 15, the same accidents and transients will be analyzed with the new 
fuel and methods: The latest NRC approved revision to the Siemens LOCA analysis 
methodology (Reference: ANF-91-048(P)(A), Advanced Nuclear Fuels Corporation 
Methodology for Boiling Water Reactors EXEM BWR Evaluation Model) will be used 
to evaluate. the ATRIUM-9B and other co-resident fuel types. The other licensing 
analysis methods and models are also NRC approved. These approved methods 
and models are used to determine the fuel thermal limits (e.g., APLHGR, TLHGR, 
MCPR and LHGR). The SPC core monitoring code enables the site to monitor ketr as 
well as control rod density .to perform the reactivity anomaly surveillance. Therefore, 
the change in licensing analysis methods and models does not significantly increase 
the probability of an accident or the consequences of an accident previously 
identified. The support systems for minimizing the consequences of transients and 
.accidents are not affected by the proposed amendment. . 

New Fuel Design 

The use of reload quantities of ATRIUM 9B fuel at Dresden does not involve a 
significant increase in the probability or consequences of any accident previously 
evaluated in the FSAR. The ATRIUM-98 fuel is generically approved for use as a 
reload BWR fuel type (Reference: ANF-89-014(P)(A) Revision 1 Supplement 1, 
Generic Mechanical Design for Advanced Nuclear Fuels 9X9-IX and 9X9-9X BWR 
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Reload Fuel). Limiting postulated occurrences and nonnal operation have been 
analyzed using NRG-approved methods for the ATRIUM 98 fuel design to ensure 
that safety limits are protected and that acceptable transient and accident 
perfonnance is maintained. 

The reload fuel has no adverse impact on the performance of in--core neutron flux 
instrumentation or CRD response. The ATRIUM-98 fuel design will not adversely 
affect performance of neutron instrumentation nor will it adversely affect the 
movement of control blades relative to the current Dresden fuel type, the Siemens 
manufactured 9x9-2. The exterior dimensions of the ATRIUM-98 fuel have been 
evaluated by ComEd; the A TRIUM-98 fuel design provides adequate clearances 
relative to the co-resident 9x9-2 fuel. Thus, no increased interactions with the 
adjacent control blade or nuciear instrumentation are created. Additionally, given the 
above mentioned overall envelope similarities, no problems are anticipated with 
other station equipment such as the fuel storage racks, the new fuel inspection stand 
and the spent fuel storage pool fuel preparation machine. Therefore, the probability · 
of adverse interactions between the ATRIUM-98 fuel and components in the core 
and fuel handling equipment is not significantly increased, 

The ATRIUM-~8 design is neutronicatty compatible with the existing fuel types and 
core components in the Dresden core. SPC tests have demonstrated that the 
ATRIUM-98 fuel design is hydraurrcatty compatible with the co-resident 9x9-2 fuel. 
The bundle pressure drop characteristics of the ATRIUM 98 bundle are similar to 
those of the 9x9-2 fuel design, hence core thennal-hydraulic stability characteristics 
are not adversely affected by the ATRIUM-98 design. Cycie stability calculations are 
performed by SPC. Therefore, the probability of thermal hydraulic instability is not 
significantly increased. 

Evaluations of the Dresden Emergency Procedures and UFSAR Chapter 15 AOOs 
are being perfonned to ensure that the use of the ATRIUM-98 fuel at Dresden does 
not alter any assumptions previously made in evaluating the radiological 
consequences. of an accident at Dresden Units 2 and 3. Therefore; the radiological 
consequences of accidents are not significantly increased. 

Methods approved by the NRC are being used in ·the evalua~on of fuel performance 
during normal and abnormal operating conditions. TheComEd and SPC methods'to 
be used for the cycle specific transient analyses have been previously NRC 

. approved. The proposed methodologies are administrative in nature and do not 
significantly affect any accident precursors or accident results; as such, the proposed 
change to the listing of the SPC methodologies for Dresden does not significantly 
increase the probability or consequences of any previously evaluated accidents. 

The description of the fuel is modified to include the water box design of the NRC 
approved ATRIUM-98 fuel type . 
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Review of the above concludes that the probability of occurrence and the 
consequences of an accident previously evaluated in the safety analysis report have 
not been significantly increased. 
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ComEd has evaluated the proposed License amendment and determined that it does not 
represent a significant hazards consideration. Based on the criteria for defining a significant 
hazard consideration established in 10 CFR 50.92 (c), operation of Dresden Units 2 and 3 
in accordance with the proposed amendment(s) will not represent a significant hazards 
consideration for the following reasons: 

These changes do not: 

2. Create the possibility of a new or different kind of accident from any 
accident previously evaluated: 

Creation of the possibility of a new or different kind of accident would require the 
creation of one or more new precursors of that accident. New accident precursors 

· may be created by modifications of the plant configuration, including changes in 
allowable modes of operation. 

Licensing Methods and Models 

The proposed Technical Specification amendment reflects previously approved SPC 
methodology used to analyze normal operations, including AOOs, and to determine 
the potential consequences of accidents. In accordance with FSAR Chapter 15, the 
same accidents and transients will be analyzed with the new fuel and method as 
have been previously performed. As stated above, the proposed changes do not 
permit modes of reactor operation which differ from-those currently permitted; 
therefore, the possibility of a new or different kind of accident is not created. Plant 
support equipment is not affected by the proposed changes; therefore, no new 
failure modes are created. 

New Fuel Design 

The basic design concept of a 9x9 fuel pin array With an internal water box has been 
used in various lead assembly programs and in reload quantities in Europe since 
1986. WNP-2 has loaded reload quantities since 1991. Eight lead ATRIUM-98 
assemblies were loaded into Dresden 2 during Cycle 15. Approximately 650 water 
box assemblies have been irradiated in the United States through 1995, with a 
substantially higher number being irradiated overseas. The NRC has reviewed and . 
approved the ATRIUM-98 fuel design (Reference: ANF-89-014(P)(A) Revision 1 
Supplement 1, Generic Mechanical Design for Advanced Nuclear Fuels 9X9-IX and 
9X9-9X BWR Reload Fuel). The similarities in fuel design and operation between 
the ATRIUM-98 and the 9x9-2, and the previous Boiling Water Reactor experience 
with Siemens fuel, indicate there would be no new or different types of accidents for 
D.resden than have been considered for the existing fuel. Therefore, the use of 
ATRIUM-98 fuel at Dresden does not create the possibility of a new or different kind 
of accident from any accident previously evaluated. 
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ComEd has evaluated the proposed License amendment and determined that it does not 
represent a significant hazards consideration. Based on the criteria for defining a significant 
hazard consideration established in 10 CFR 50.92 (c), operation of Dresden Units 2 and 3 
in accordance with the proposed amendment(s) will not represent a significant hazards 
consideration for the following reasons: 

These changes do not: 

3. Involve a significant reduction in the margin of safety for the following 
reasons: 

The existing margin to safety is provided by the existing acceptance criteria (e.g., 
10 CFR 50.46 limits). The proposed Technical Specification amendment reflects 
previously approved SPC methodology used to demonstrate that the existing 
acceptance criteria are satisfied. The revised LOCA methodology has been -
previously reviewed and approved by the USNRC for application to reload cores of 
BWRs. References for the Licensing Topical Reports which document this 
methodology, and include the Safety Evaluation Reports prepared by the USNRC, 
are added to the Reference section of the Technical Specifications as part of this 
amendment. 

Licensing Methods and Models -

The proposed amendment does not involve changes to the existing operability 
criteria. NRC approved methods and established limits (implemented in the COLR) 
ensure acceptable margin is maintained. The ComEd and SPC reload 
methodologies for the ATRIUM-98 relo.ad design are consistent with the Technical 
Specification Bases. The Limiting Conditions for Operation are taken into 
consideration while performing the cycle specific and generic reload safety analyses. 
USN RC approved methods are listed in Specification 6.9.A of the Technical 
Specifications. 

Analyses performed with USNRC-approved methodology have demonstrated that 
fuel design and licensing criteria will be met during normal and abnormal aper ating -
conditions. The same margins of safety will continue to be utilized by SPC (e.g., 
limits on peak cladding temperature, cladding oxidation, plastic st.·ain). Therefore, 
there is not a significant reduction in the margin of safety. 

New Fuel Design 

The exterior dimensions of the ATRIUM-98 fuel assembly result in equivalent 
clearances r_elative to the co-resident 9x9-2 fuel. Thus, no increased interactions 
with the adjacent control blade and nuclear instrumentation are created. The 
change does not adversely impact equipment important to safety; therefore the 
margin of safety is not significantly reduced . 
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Guidance has been provided in "Final Procedures and Standards on No Significant 
Hazards Considerations," Final Rule, 51 FR n44, for the application of standards to license 
change requests for determination of the existence of significant hazards considerations. 
This document provides examples of amendments which are and are not considered likely 
to involve significant hazards considerations. This proposed amendment most closely fits 
the example of a change which may either result in some increase to the probability or 
consequences of a previously analyzed accident or may· reduce in some way a safety 
margin, but where the results of the change are clear1y within all acceptable criteria with 
respect to the system or component specified in the Standard Review Plan. 

This proposed amendment does not involve a significant relaxation of the criteria used to 
establish safety limits, a significant relaxation of the bases for the limiting safety system 
settings or a significant relaxation of the bases for the limiting conditions for operations. 
Therefore, based on the guidance provided in the Federal Register and the criteria 
established in 10 CFR 50.92 (c), the proposed change does not constitute a significant 
hazards consideration. 
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AITACHMENTD 

ENVIRONMENTAL ASSESSMENT STATEMENT 
APPLICABILITY REVIEW 

Commonwealth Edison has evaluated the proposed amendment against the criteria for 
identification of licensing and regulatory actions requiring environmental assessment in 
accordance with 1 O CFR 51.21. It has been determined that the proposed changes meet 
the criteria for a categorical exclusion as provided under 10 CFR 51.22 (c)(9). This 
conclusion has been determined because the changes requested do not pose significant 
hazards consideration or do not involve a significant increase in the amounts and no 
significant changes in the types of any effluents that may be released offsite. Additionally, 
this request does not involve a significant increase in individual or cumulative occupational 
radiation exposure. 
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ATTACHMENT E 

. IDENTIFICATION AND DESCRIPTION 
OF ANY IRREVERSIBLE CONSEQUENCES 

Commonwealth Edison has evaluated the proposed amendment and determined that the 
proposed changes do not involve a significant increase in the amounts, or types, of any 
effluents or radiation that may be released offsite. The revised LOCA analysis 
demonstrates that all consequences of the postulated event are within the required 
acceptance criteria and limits. Therefore, no irreversible consequences will result because 
of the requested changes. 
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