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November 16, 2001 

U. S. Nuclear Regulatory Commission 
Attention: Document Control Desk 
Washington, D. C. 20555-0001 

Clinton Power Station, Unit 1 
Facility Operating License No. NPF-62 
NRC Docket No. 50-461 

Subject: Request for Amendment to Appendix A, Technical Specifications to Revise 
Suppression Pool Water Level and Upper Containment Pool Water Level 
Requirements in Mode 3 

Reference: (1) Letter from J. Hopkins (U.S. NRC) to R. Stratman (Centerior Service 
Company), "Amendment No. 57 to Facility Operating License No. NPF
58 (TAC Nos. M83833 and M85719)," dated March 23, 1994 

(2) Letter U-603489 from J.M. Heffley (AmerGen Energy Company, LLC) to 
U.S. NRC, "Request for License Amendment for Extended Power 
Uprate Operation," dated June 18, 2001 

In accordance with 10 CFR 50.90, "Application for amendment of license or construction 
permit," AmerGen Energy Company (AmerGen), LLC proposes changes to Appendix A, 
Technical Specifications (TS), of Facility Operating License No. NPF-62 for Clinton Power 
Station (CPS). The proposed changes will revise the allowable operating range for the 
Suppression Pool water level and the modes of applicability for the upper containment pools.  
The affected specifications are TS Section 3.6.2.2, "Suppression Pool Water Level," and TS 
Section 3.6.2.4, "Suppression Pool Makeup (SPMU) System." 

The proposed revisions will permit draining of the reactor cavity pool portion of the upper 
containment pool with the unit in Mode 3, "Hot Shutdown," and reactor pressure less than 235 
pounds per square inch gauge (psig). Draining of the upper containment pool is required as 
part of refueling preparations and is currently not permissible in Mode 1, "Power Operations," 
Mode 2, "Startup," or Mode 3 by TS Section 3.6.2.4. This amendment request is similar in 
philosophy to the early removal of the shield plugs in plants with Mark I containments. This 
amendment request is also similar to License Amendment No. 57 for the Perry Nuclear Power 
Plant in the Reference 1 letter.  

This request is subdivided as follows: 

1. Attachment A provides a description and safety analysis of the proposed changes.
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2. Attachment B includes the marked-up TS pages with the requested changes 
indicated. Also included is a marked-up copy of the affected TS Bases pages 
provided for information only.  

3. Attachment C describes our evaluation performed using the criteria in 10 CFR 50.91, 
"Notice for public comment; State consultation," paragraph (a)(1) which provides 
information supporting a finding of no significant hazards consideration in 
accordance with 10 CFR 50.92, "Issuance of amendment," paragraph (c).  

4. Attachment D provides information supporting an Environmental Assessment.  

5. Attachment E provides information related to the GOTHIC computer code used in 
support of this proposed change.  

The proposed changes have been reviewed by the CPS Plant Operations Review 
Committee and approved by the Nuclear Safety Review Board. AmerGen is requesting 
approval of these changes by May 15, 2002. The NRC's approval of this request is 
contingent upon approval of AmerGen's license amendment request associated with 
Extended Power Uprate (Reference 2).  

AmerGen is notifying the State of Illinois of this request for changes to the TS by 
transmitting a copy of this letter and its attachments to the designated State Official.  

Should you have any questions concerning this letter, please contact Mr. Timothy A.  
Byam at (630) 657-2804.  

Respectfully, 

K. R. Jury 
Director - Licensing 
Mid-West Regional Operating Group 

Attachments: Affidavit 
Attachment A: Description and Safety Analysis for Proposed Changes 
Attachment B: Marked-up pages for Proposed Changes 
Attachment C: Information Supporting No Significant Hazard Findings 
Attachment D: Information Supporting an Environmental Assessment 
Attachment E: Information Related to the GOTHIC Computer Code 

cc: Regional Administrator - NRC Region III 
NRC Senior Resident Inspector - Clinton Power Station 
Office of Nuclear Facility Safety - Illinois Department of Nuclear Safety
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DESCRIPTION AND SAFETY ANALYSIS 
FOR THE PROPOSED CHANGES 

A. SUMMARY OF THE PROPOSED CHANGES 

In accordance with 10CFR 50.90, "Application for amendment of license or construction 
permit," AmerGen Energy Company, LLC (i.e., AmerGen) proposes changes to 
Appendix A, Technical Specifications (TS), of Facility Operating License No. NPF-62 for 
the Clinton Power Station (CPS). Specifically, the proposed revisions will allow the 
draining of the reactor cavity pool portion of the upper containment pool while in Mode 3, 
"Hot Shutdown," with reactor pressure less than 235 pounds per square inch gage 
(psig). Draining of the upper containment pool is required as part of refueling 
preparations and is currently not permissible in Mode 1, "Power Operations," Mode 2, 
"Startup," or Mode 3 by TS Section 3.6.2.4, "Suppression Pool Makeup (SPMU) 
System." CPS has a Mark III containment that relies on the volume of water in the upper 
containment pool to provide a makeup source for the suppression pool following a 
design basis loss of coolant accident (LOCA). To ensure that adequate suppression 
pool inventory is available to maintain drywell vent coverage while the upper 
containment pool is being drained, the suppression pool water level requirements must 
be revised accordingly. A change to TS Section 3.6.2.2, "Suppression Pool W~ter 
Level," is required to support the changes in the Applicability requirements made in TS 
Section 3.6.2.4.  

The proposed changes are described in Section E of this attachment. The marked-up 
TS pages are shown in Attachment B. Also provided in Attachment B are the revised TS 
Bases pages for information only.  

B. DESCRIPTION OF THE CURRENT REQUIREMENTS 

TS Section 3.6.2.2 requires the suppression pool water level to be maintained greater 
than or equal to 18 ft 11 inches and less than or equal to 19 ft 5 inches with the unit in 
Modes 1, 2 and 3. If the water level is not within limits, Required Action A.1 mandates 
the water level to be restored to within limits in 2 hours. Otherwise, the plant is required 
to be in Mode 3 in 12 hours and in Mode 4, "Cold Shutdown," in 36 hours.  

TS Section 3.6.2.4 Limiting Condition for Operation (LCO) requires two SPMU 
subsystems to be operable in Modes 1, 2, and 3. TS Surveillance Requirement (SR) 
3.6.2.4.1 confirms the LCO is met by requiring verification that the upper containment 
pool water level is greater than or equal to 827'-1" when the gate between the reactor 
cavity and the steam dryer storage pool is not open, and the plant is in Modes 1, 2, and 
3. If the water level is not within limits, Required Action A.1 mandates that the level be 
restored to within the limit in 4 hours. If the level cannot be restored to within limits in 4 
hours, the plant is then required to be in Mode 3 in 12 hours and in Mode 4 in 36 hours.



Attachment A 
Proposed Technical Specification Changes 

Clinton Power Station, Unit 1 
2 of 12 

C. BASES FOR THE CURRENT REQUIREMENTS 

The basis for the suppression pool maximum water level limit is to ensure that, following 

a LOCA, post-LOCA suppression pool swell loads, main steam safety relief valve (SRV) 

clearing loads, and other hydrodynamic loads are within design limits. In addition, 
maximum limits on the suppression pool water level ensure that the suppression pool 

will not overflow into the drywell in the event of an inadvertent draining of the upper 
containment pool into the suppression pool.  

The SPMU system is a gravity drain system with redundant lines (i.e., dump lines) from 

the upper pool. A portion of the water in the upper containment pool is reserved for the 

SPMU system. Following accidents that result in depletion of the suppression pool 

inventory, the SPMU system transfers water from the upper containment pool to the 

suppression pool. The basis for the upper containment pool minimum water level is to 

ensure that sufficient water volume is available to provide adequate post-accident 
suppression pool vent coverage and to ensure that the suppression pool heat sink 
volume is adequate.  

D. NEED FOR REVISION OF THE REQUIREMENTS 

Each refueling outage, the reactor cavity pool, which forms part of the upper 
containment pool, must be drained and decontaminated prior to removal of the drywell 

and reactor vessel heads. In order to optimize outage scheduling, CPS desires to start 

draining the reactor cavity pool portion of the upper containment pool in Mode 3, without 

intentionally entering an LCO condition. By revising the modes of applicability for the 
SPMU system and the operating range for the suppression pool water level, the draining 

activities may be started earlier than currently allowed. By allowing these activities to 

start earlier, refueling outage critical path time may be shortened by as much as four 
hours.  

E. DESCRIPTION OF THE PROPOSED CHANGES 

The proposed TS changes are as follows.  

1. TS Section 3.6.2.2 LCO will be revised to establish a new maximum 
suppression pool water level of 20 ft 1 inches with the plant in Mode 3 
with reactor pressure less than 235 psig.  

2. TS Section 3.6.2.4 Condition A and its associated Required Action will be 
revised to allow the combined suppression pool and upper containment 
pool water level limits to satisfy the minimum requirements of the LCO.  

3. Associated with the change to TS 3.6.2.4 Condition A is a change in SR 
3.6.2.4.1 to add two alternative methods to verify the LCO is being met.  
SR 3.6.2.4.1 will be revised to verify that the reactor cavity pool level is 
greater than or equal to 824 ft 7 inches, or when the plant is in Mode 3 
and reactor pressure is less than 235 psig, that suppression pool water 
level is greater than 19 ft 9 inches.
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The proposed TS changes are reflected on a marked-up copy of the affected pages from 
the CPS TS contained in Attachment B. A marked-up copy showing revisions to the 
affected pages from the current TS Bases is also provided for information only in 
Attachment B. Following NRC approval of this request, we will revise the CPS TS 
Bases, in accordance with the TS Bases Control Program of TS Section 5.5.11, to 
incorporate the changes identified in Attachment B.  

F. SAFETY ANALYSIS OF THE PROPOSED CHANGES 

The primary functions of the water level requirements for the upper containment pool 
and the suppression pool are to ensure that the assumptions are met for post-accident 
water inventory. Sufficient water inventory in the suppression pool is required to provide 
ample coverage of the drywell-to-containment vents to ensure that the pressure 
suppression function of the containment is performed. The suppression pool water 
inventory also ensures adequate net positive suction head (NPSH) for the Emergency 
Core Cooling System (ECCS) pumps. In addition, the long-term heat sink function of the 
suppression pool credits the volume transferred from the upper containment pool. Each 
of these functions has been evaluated and determined to be acceptable during\ draining 
of the upper containment pool in Mode 3.  

The proposed changes include a revised operating range for the suppression pool water 
level that will be in effect during the time period that the upper containment pool will be 
drained. The increase in suppression pool level has the potential to impact post-LOCA 
hydrodynamic loads. An evaluation of the hydrodynamic load impacts is summarized 
below. An analysis for the small line break LOCA with steam bypass of the suppression 
pool has special considerations and is evaluated specifically. Miscellaneous 
considerations are also discussed.  

Post-Accident Vent Coverage 

The initial minimum suppression pool water level ensures adequate vent coverage 
during the first minutes of a LOCA. As the ECCS systems draw down the level in the 
suppression pool and inject water into the reactor vessel, the spillage through the line 
break forms a pool in the bottom of the drywell. This drawdown results in the 
suppression pool level being reduced until the water from the break, collecting in the 
bottom of the drywell, reaches an elevation that overflows the drywell weir wall and 
returns the inventory in the suppression pool. The volume of water needed to flood the 
drywell to a level above the weir wall, combined with the other entrapped water volumes 
described below, are considered in the long-term accident analysis. The sizing of the 
upper containment pool accounts for the minimum suppression pool level (after filling the 
required hold-up volumes) to assure that the suppression pool water level will provide at 
least 2 feet of coverage above the top row of vents.  

The basis for the required makeup volume considers three primary entrapped volumes.  

(1) Flooding of the vessel from normal water level to the top of the dome, 
including filling three of the steam lines to the inner MSIV and one steam line 
to the outer MSIV,
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(2) Flooding the bottom of the drywell up to the top of the weir wall, and 
(3) Additional allowance for containment spray hold-up.  

These three volumes are considered in the design basis makeup requirements, but 
contain margins when considering an accident during Mode 3. The volume of the 
bottom of the drywell is fixed and must be considered for a design-basis reactor 
recirculation system line break in any plant mode. As a result, there is no additional 
margin in the analysis associated with this volume. The Emergency Operating 
Procedures (EOPs) direct the operators to maintain reactor vessel water level below 
Level 8 (i.e., high reactor vessel water level). In evaluating the proposed changes, the 
vessel level is conservatively considered to be raised to just above the bottom of the 
main steam nozzle. This allows flooding the vessel until there is overflow into the main 
steam lines. The assumption that the reactor vessel is flooded to the main steam lines 
rather than the top of the dome is a change from the current licensing basis hold-up 
volume for calculating required suppression pool make-up volume. The containment 
spray is not credited for a large line break LOCA, although it may be used to further 
reduce containment pressure. Therefore, the containment spray hold-up volume is 
unchanged. Reducing the required makeup volume by the volume needed to fill the 
reactor vessel from just above the bottom of the main steam lines to the top of the 
reactor vessel steam dome reduces the total entrapped volumes to about 38995 cubic 
feet.  

The makeup that will continue to be available (i.e., the volume that has not changed) 
from the upper containment pools following draindown is 3694 cubic feet. The net 
difference between the total entrapped volumes and the available make-up from the 
upper containment pool is 35301 cubic feet, which represents the drawdown volume that 
is required to be available from the suppression pool. The current suppression pool high 
water level (HWL) limit provides 33063 cubic feet of drawdown volume to maintain 2 feet 
of vent coverage post-accident. The difference between the required drawdown volume 
of 35301 cubic feet and the available volume of 33063 cubic feet is 2238 cubic feet.  
This is the volume that must be provided above the current high water level to ensure 2 
feet of vent coverage with the reactor cavity portion of the upper pool drained. To 
provide 2238 cubic feet of available water volume, the suppression pool water level must 
be approximately 4 inches higher than the current high water level limit of 19 feet 5 
inches. This results in a new minimum required water level of 19 ft 9 inches. Providing 
an operating range of 4 inches, which is reduced from the current 6-inch range, allows 
the operator to raise the suppression pool water level to 732 ft 1 inch (i.e., 20 ft 1 inch).  
Even though this operating range is slightly reduced, there is little impact on plant 
operations with this smaller operating band in Mode 3. The minimum required 
suppression pool water level in Mode 3 when the upper containment pool is drained has 
been determined to be 731 ft 9 inches (i.e., 19 ft 9 inches) when reactor pressure is less 
than 235 psig. The proposed maximum allowable suppression pool level is 732 ft 1 inch 
(i.e., 20 ft 1 inch) in Mode 3 with reactor pressure less than 235 psig. Figure 1 shows 
the current and proposed water level limits as well as other important suppression pool 
elevations. Figure 2 shows the current and proposed water level limits and other 
important upper containment pool elevations. Containment loads have been evaluated 
and determined to be acceptable for suppression pool levels up to 20 ft 5 inches in Mode 
3 when the reactor pressure is less than 235 psig.
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With the water level in the reactor cavity pool portion of the upper containment pools 
greater than 824 ft 7 inches and the suppression pool water level in the range specified 
in TS Section 3.6.2.2, there is sufficient total combined water volume between the upper 
containment pool and the suppression pool to provide a minimum of 2 feet of vent 
coverage. Therefore, the minimum suppression pool water level does not need to be 
increased until the level in the reactor well cavity pool is less than 824 ft 7 inches.  

The values associated with these proposed changes are considered to be nominal 
values since the operators can use the as-read value from installed plant instrumentation 
without correction for instrument error or uncertainties. No correction for instrument 
error is required because the analyses incorporate margin into the proposed values.  

Hydrodynamic Loads 

Raising the water level in the suppression pool with the reactor pressurized has the 
potential to increase the hydrodynamic loads from both LOCA and SRV actuations.  
Evaluations were performed on the hydrodynamic loads in the containment due to a 
primary system pipe break. These evaluations considered the impact of an increase in 
suppression pool water level of up to one foot above the current high water level limit.  
The load evaluations were performed considering this one-foot increase in suplpression 
pool water level, although the proposed change is for an eight-inch increase. The 
evaluations show that the hydrodynamic loads imparted with the revised water level and 
reactor pressure below 235 psig will be bounded by those from a design basis accident 
with the suppression pool filled to the high water level. For this evaluation, the term 
Design Basis Accident (DBA) is defined as either the large break Recirculation Suction 
Line Break or the Main Steam Line Break, depending on which break produces the 
limiting values for the parameter being discussed. The term LOCA is used to refer to the 
full spectrum of break sizes and initial conditions. Each of the containment loads, 
identified in the CPS Updated Safety Analysis Report (USAR) Section A3.8 (Reference 
4), is considered.  

The containment loads generated during the first part of a LOCA are primarily a function 
of the drywell pressure rise during a LOCA and secondarily a function of the suppression 
pool water level, temperature and other parameters. For a LOCA with the primary 
system at 235 psig and with the suppression pool water level no more than 1 ft 0 inches 
above the high water level, the peak drywell pressure is 10.9 psig at the proposed 
uprated core thermal power. This compares with a peak drywell pressure of 19.7 psig 
for the Recirculation Line Break DBA with the suppression pool at the high water level 
and current licensed power level (Reference 3). The peak drywell pressure of 23.17 
psig at uprated core thermal power occurs during a main steam line break (MSLB). The 
license amendment for extended power uprate is currently under NRC review 
(Reference 1).  

The analysis was performed using the computer program GOTHIC. GOTHIC is an 
advanced computer program used to perform transient thermal hydraulic analyses of 
multiphase systems in complex geometries. GOTHIC solves the conservation equations 
for mass, momentum, and energy for multicomponent, multiphase flow. The GOTHIC 
program has been benchmarked against test data and found to provide conservative 
results. GOTHIC has been previously used for containment, high energy line break and
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HVAC analyses at numerous nuclear power plants. Further discussion of the GOTHIC 
computer program and the CPS model is contained in Attachment E.  

As the drywell pressure rises during the first seconds of a LOCA, the water standing in 
the drywell to containment vents will be forced into the containment. Water jets from the 
LOCA vents will impose impingement loading on the containment wall. It has previously 
been determined that for a DBA, these loads are small compared to other loads that are 
imparted later in the transient (Reference 4). These loads are primarily a function of the 
drywell pressure. For the low pressure LOCA, the loads will be smaller than the DBA 
loads due to the reduced drywell pressure.  

After the water-clearing transient, pressurized drywell air goes through the vents, and a 
single bubble is formed around each top vent. As these bubbles grow, unsteady fluid 
motion is created within the suppression pool, and all submerged structures below the 
pool surface will be exposed to transient hydrodynamic loads. The characteristics of 
bubble formation are dependent on pressure differentials between the drywell and 
containment. The peak drywell pressure, peak drywell to containment pressure 
differential, and the peak vent flow are lower for the low pressure LOCA than for the 
DBA and the associated loads will be small for the low pressure LOCA.  

After the LOCA air bubble clears the first row of vents, the bubble lifts the pool surface.  
The bubble rises through the rising pool surface, eventually breaking through and 
forming froth at the top of the pool. There are impact loads on equipment and structures 
that are initially above the pool surface and drag loads on equipment and structures 
within the pool swell zone. The impact loads are a function of the pool surface velocity, 
which is a function of the air flow through the vents. The bubble grows until the pressure 
inside the bubble comes into equilibrium with the pool pressure. An increase in pool 
level will tend to increase the bubble pressure. However, for the low pressure LOCA, 
the drywell pressure driving the bubble is smaller than the drywell pressure during a 
DBA and the vent flow rates are smaller, which reduces bubble pressure.  

Testing has shown that pool swell velocity is substantially reduced (by about a factor of 
2) if there is venting through only one row of vents as opposed to two rows of vents 
(Reference 5 Section 3.2). The Mark III pool swell load definition is based on the even 
higher loads developed from all three rows of vents clearing. For the low pressure 
LOCA, the GOTHIC analysis predicts that venting will occur only through the top row of 
vents which will reduce the pool swell velocity by more than a factor of two from the 
design load definition. The combination of the significantly lower drywell pressure and 
clearing only the top row of vents significantly reduces the LOCA bubble pressure and 
the pool swell velocity. A higher initial pool level could increase the breakthrough height.  
However, the reduction in drywell pressure and pool swell velocity will more than 
compensate for the increase in maximum suppression pool level of less than one foot.  

When the bubble breaks though the pool surface, the release of air from the pool creates 
a froth that can impinge and drag on structures and equipment and, in particular, on the 
HCU floor. Since the initial bubble volume, the pool swell and the vent flow rates are all 
smaller in the low pressure LOCA than in the DBA, there will be less froth and the 
maximum froth level will be lower in the low pressure LOCA. Therefore, these loads are 
all bounded by the DBA.
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After the bubble breaks through the pool surface, water will fall back to the pool imposing 
impact and drag loads on equipment and structures. Since the pool swell in the low 
pressure LOCA is bounded by the DBA, the maximum velocity of the falling water, 
impact loads and drag loads will be smaller in the low pressure LOCA.  

Condensation oscillation can occur in the low pressure LOCA and DBA as well as the 
intermediate and small break accidents when the vent flows are in the critical range.  
When the mass flow through the top row of vents decreases sufficiently, the 
condensation oscillation transitions to an erratic chugging mode. Condensation 
oscillation and chugging loads are not dependent on peak drywell pressures and 
therefore may not be attentuated for a smaller or lower pressure LOCA. Condensation 
oscillation loads are independent of vent submergence (Reference 8) and therefore are 
not increased by these proposed changes. The impact of increased vent submergence 
on chugging loads was previously reviewed by the NRC as part of the resolution to the 
"Humphrey Concerns" (References 6 and 7). The conclusion was that the margins 
inherent in the chugging loads definition were more than adequate to accommodate 
increased vent submergence of more than 2 ft.  

The suppression pool contains partially submerged components that will be submerged 
for more of their area due to the increased suppression pool height. Partially submerged 
structures include piping such as ECCS relief valve discharge lines that enter the 
suppression pool vertically and are submerged for part of their length. Increasing the 
suppression pool level increases the area on which loads, such as condensation 
oscillation and chugging, can act. Based on a review of the loads analyses for partially 
submerged components, the increase in suppression pool level will not result in loads 
that exceed the current design loads. This is primarily because the condensation, 
oscillation and chugging loads do not represent the limiting loads for the partially 
submerged structures.  

Hydrodynamic loads from SRV actuations are partially dependent on discharge leg 
submergence. The loads, however, are far more dependent on vessel pressure. The 
design basis calculations for SRV actuation include evaluation of a second actuation 
with elevated suppression pool level. The analysis includes pool levels up to six feet 
over normal suppression pool high water level. The second actuation analysis assumes 
the SRVs lift at low-low set values of slightly over 1000 psig RPV pressure. With vessel 
pressure of less than 235 psig, the loads from an SRV lift will be significantly less than 
the design values.  

Between 100 and 600 seconds after a Main Steam Line Break (MSLB) DBA, the ECCS 
systems refill the vessel to the elevation of the break and, assuming the operators do not 
throttle ECCS, relatively cold ECCS fluid spills out of the break. This spillage causes the 
steam in the drywell to rapidly condense, reducing the drywell pressure. When the 
drywell pressure is sufficiently lower than the containment pressure, the suppression 
pool water is drawn backwards through the vents and over the weir wall into the drywell.  
The rapid reverse flow causes loads on the drywell wall, weir wall and structures above 
the weir annulus. The reverse weir swell loads are primarily a function of drywell 
conditions (pressure, temperature and humidity) at the time of vessel reflood, the 
temperature of the ECCS spillage, and the suppression pool temperature. The
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temperature and pressure in the drywell are significantly less following a LOCA at 
reduced vessel pressure as compared to a DBA LOCA. Therefore, the transient 
negative pressure due to ECCS spillage will be lower than the DBA LOCA even though 
the pool elevation is higher.  

ECCS NPSH Requirements 

The ECCS pumps, including Low Pressure Coolant Injection (LPCI) mode of Residual 
Heat Removal (RHR) System, High Pressure Core Spray (HPCS) System, and Low 
Pressure Core Spray (LPCS) System pumps, have been analyzed for NPSH 
requirements at 212 *F, atmospheric pressure, runout flow, and with their respective 
suction strainer fully loaded. Under these conditions, the minimum suppression pool 
level at which adequate NPSH is available is nine feet above the bottom of the 
suppression pool. Nine feet of water is also sufficient to eliminate concerns such as 
vortexing, flashing and cavitation during a low pressure LOCA. The EOPs caution 
operators about operating ECCS pumps with the suppression pool level less than 11 
feet. With no suppression pool makeup and all of the design basis hold-up volumes 
removed from the pool, the minimum water level would be more than 11 feet above the 
bottom of the suppression pool. Therefore, there are no concerns regarding ECCS 
pump NPSH requirements as a result of these proposed changes.  

Long Term Heat Sink 

Reducing the suppression pool volume could impact the long-term suppression pool 
temperature and consequentially, the containment air pressure and temperature. An 
analysis was performed using GOTHIC considering the MSLB DBA without the SPMU or 
any suppression pool makeup. Eliminating the SPMU volume requirement has less than 
20 F impact on the long-term peak pool temperature following an MSLB at the current 
licensed power level. At the current licensed power level, there is approximately 5°F 
margin between the calculated pool temperature and the design temperature for the 
suppression pool. Due to modeling considerations and using the revised methods and 
inputs submitted for Extended Power Uprate (Reference 1), there is more than 7"F 
margin.  

Radiation Shielding During Normal Operations and Refueling Activities 

Operational dose calculations credit the water in the upper containment pools for 
shielding personnel from the radiation sources in the reactor vessel. An analysis has 
been performed to determine the impact on operational exposure rates of draining the 
pool in Mode 3 using the MicroShield computer code (Reference 2). The use of 
MicroShield has previously been reviewed by the NRC for various licensing applications 
submittals, including NUREG-1567, "Standard Review Plan for Spent Fuel Dry Storage 
Facilities," dated March 2000 (Reference 9). The results of the CPS analysis were 
compared to actual plant radiation surveys from recent operating and refueling 
conditions. The change in exposure rate expected due to draining the upper 
containment pool in Mode 3 is small (by approximately two orders of magnitude) 
compared to the measured exposure rates in the reactor cavity during refueling 
preparations. Therefore, these changes do not have an adverse impact on the ability to 
maintain refueling exposure rates as low as reasonably achievable.
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Small Break LOCA with Steam Bypass of the Suppression Pool 

The limiting break size for the steam bypass capability analysis is chosen so that the top 
vents do not clear and allow depressurization of the drywell to the containment. This 
maximizes the mass transfer to the containment through the drywell bypass area. When 
the suppression pool level is increased, the pressure in the drywell required to clear the 
top vent is also increased. An analysis was performed using GOTHIC to determine the 
impact of raising the suppression pool level on the steam bypass capability analysis at 
reduced vessel pressure of 235 psig. The analysis inputs included a break area of 

approximately 0.5 ft2, drywell bypass leakage of A/-K = 1.0, no containment spray 
and one loop of suppression pool cooling. Figure E12 of Attachment E shows that the 
peak containment pressure does not exceed the containment design pressure. The 
peak pressure is lower than the DBA case currently represented in USAR Figure 6.2-20 
(Reference 10).  

This analysis was run without containment spray to eliminate concerns of retaining the 
spray fluid in the portion of the reactor cavity pool that will not return to the suppression 
pool. However, in a small break LOCA, the drywell pool does not form or forms only 
minimally. Since the drywell fill volume is approximately 21/2 times the hold up volume 
formed in the reactor cavity when it is fully drained, there is sufficient margin in available 
suppression pool volume to accommodate the spray hold-up. If sprays are allowed to 
operate, the peak containment pressure will be considerably less than that shown in 
Figure E12.  

Miscellaneous Considerations 

In addition to the issues discussed above, there are several less significant items related 
to suppression pool level. To prevent drywell flooding during normal operation and 
transients, the weir wall height is designed to prevent overflow into the drywell. The 
normal freeboard from high water level to top of the weir wall is 4 ft 4 inches. An upper 
pool dump with the maximum amount of water available from the upper pool raises the 
suppression pool level by less than 2 ft 9 inches. With the suppression pool elevated by 
8 inches, the freeboard is reduced to 3 ft 9 inches. Even considering the full upper pool 
dump volume, there is still more than one foot of weir wall height to prevent overflow into 
the drywell. The TS Section 3.6.5.4, "Drywell Pressure" limit on drywell-to-containment 
differential pressure of minus 0.2 psid, prevents overflow into the drywell even with the 
high starting elevation and an upper pool dump.  

A review was performed to ensure that increasing the suppression pool level would not 
submerge equipment not designed to be submerged. No electrical devices, conduit, 
boxes, tubing, mechanical or electrical penetrations, or horizontal runs of piping are 
located between the current high water level and the proposed increased water level.  

G. IMPACT ON PREVIOUS SUBMITTALS 

We have reviewed the proposed changes regarding impact on any previous submittals, 
and have determined that there is no impact on any outstanding license amendment
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requests. The analyses supporting this amendment request considered the impact of 
increasing core thermal power due to Extended Power Uprate (Reference 1).  

H. SCHEDULE REQUIREMENTS 

We request approval of these proposed changes prior to May 15, 2002.  

I. REFERENCES 

(1) Letter U-603489 from J.M. Heffley (AmerGen Energy Company, LLC) to U.S. NRC, 
"Request for License Amendment for Extended Power Uprate Operation," dated 
June 18, 2001 

(2) MicroShield, Version 5, User's Manual, Grove Engineering, Inc., Rockville, 
Maryland, October 1996 

(3) USAR Table 6.2-5, "Summary of Containment Short Term Responses to 
Recirculation Line and Main Steamline Breaks Minimum ECCS" 

(4) USAR Attachment A3.8, "Containment Design Loads" 
(5) NUREG-0978, Mark III LOCA-Related Hydrodynamic Load Definition, August 1984 
(6) Letter from G. E. Wuller (Illinois Power Company) to A. Schwencer (U.S. NRC), 

"Humphrey Concerns," dated February 4, 1983 
(7) NUREG-0853, "Safety Evaluation Report Related to the Operation of Clinton 

Power Station, Unit No. 1," Supplement 6, Appendix 0, July 1986 
(8) General Electric Design Report 22A4365, "Containment Loads Report," Revision 4, 

January 1980 
(9) NUREG-1567, "Standard Review Plan for Spent Fuel Dry Storage Facilities" 
(10) USAR Figure 6.2-20, "Containment Pressure Following a Small Break with Steam 

Bypass (with Containment Spray and Heat Sinks)"
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Figure 1: Suppression Pool Levels and Volumes 
(Not to Scale) 

Drywell Wall

Containment Wall

Weir Wall 
Top EL.735 '9"

Proposed Max (See Note) 732' 1" (20'1")

Proposed Min (see Note) 731' 9" (19'9")

HWL EL 731'5" (19'5") 

LWL EL730'11" (18'11")

Minimum Post-accident level EL. 727' 1" 

2' 

4 Top of Top Vent EL. 725'1" 

EOP caution EL. 723' 0" (11 '0") 

F-1---Minimum Level for ECCS EL. 721' 0" 

D

Containment/Drywell Basemat EL. 712' XX

Note: The proposed minimum level applies only if the upper pool level is less than limits (TS 3.6.2.4). The 
proposed maximum limit applies only when reactor pressure is less than 235 psig (TS 3.6.2.2).
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Figure 2: Upper Containment Pool Water Levels and Reference Elevations 
(Not to Scale)

Refuel Floor 
Elevation 828'3"

Required Upper Pool 
Level with gates installed 
EL 827'-1"

Wall elevation 
827'-1"

Proposed Minimum Water 
elevation of 824'- 7"

SPMU Volume 
available with 
Reactor Pool 
Drained I

Wall Elevation 
821 '3" 

Reactor 
Well Pool

EL. 802'-3" /

Fuel 
Transfer 
Pool 
Bottom EL.  
784'-9"

Steam 
Separator 
Pool 

Dump 
Lines

EL. 803'-

.......................................................................... I ...........

Steam Dryer 
Pool, Fuel 
Storage 
area and 
Fuel 
Transfer 
Tube Pool
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Suppression Pool Water Level 
3.6.2.2

3.6 CONTAINMENT SYSTEMS 

3.6.2.2 Suppression Pool Water Level

LCO 3.6.2.2 

APPLICABILITY:

Suppression pool water level shall be: 

a. Ž 18 ft 11 inches and • 19 ft 5 inches, 
b. Ž 18 ft 11 inches and • 20 ft 1 inches, in MODE 3 with 

reactor pressure less than 235 psig 

MODES 1, 2, and MODE 3.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Suppression pool water A.l Restore suppression 2 hours 
level not within pool water level to 
limits, within limits.  

OR 

B. Required Action and B.1 Be in MODE 3. 12 hours 
associated Completion 
Time not met. AND 

B.2 Be in MODE 4. 36 hours 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.6.2.2.1 Verify suppression pool water level is 24 hours 
within limits.

Amendment No.CLINTON 3.6-31



SPMU System 
3.6.2.4

3.6 CONTAINMENT SYSTEMS 

3.6.2.4 Suppression Pool Makeup (SPMU) System

LCO 3.6.2.4 

APPLICABILITY:

Two SPMU subsystems shall be OPERABLE.  

MODES 1, 2, and 3.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Combined upper A.1 Restore upper 4 hours 
containment pool and containment pool and 
suppression pool water suppression pool 
levels not within water levels to 

limit, within limit.  

B. Upper containment pool B.1 Restore upper 24 hours 
water temperature not containment pool water 
within limit, temperature to within 

limit.  

C. One SPMU subsystem C.1 Restore SPMU 7 days 
inoperable for reasons subsystem to OPERABLE 
other than Condition A status.  
or B.  

D. Required Action and D.1 Be in MODE 3. 12 hours 
associated Completion 
Time not met. AND 

D.2 Be in MODE 4. 36 hours

Amendment No.CLINTON 3.6-34



SPMU System 
3.6.2.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 3.6.2.4.1 Verify upper containment pool water level 
is: 
a. _Žel. 825 ft 6 inches; 

b. _>el. 825 ft 10 inches when the 
inclined fuel transfer pool to steam 
dryer storage pool gate is not open; and 

c. -Žel. 827 ft 1 inch when the reactor 
cavity to steam dryer storage pool gate 
is not open.  

OR 

d. Reactor cavity pool level Ž el. 824 ft 
7 inches in MODE 3 with reactor pressure 
less than 235 psig.  

OR 

e. Suppression pool water level 'a 19 ft 9 
inches in MODE 3 with reactor pressure 
less than 235 psig.

FREQUENCY

24 hours

SR 3.6.2.4.2 Verify upper containment pool water 24 hours 
temperature is •1200 F.  

SR 3.6.2.4.3 Verify each SPMU subsystem manual, power 31 days 
operated, and automatic valve that is 
not locked, sealed, or otherwise secured 
in position is in the correct position.  

SR 3.6.2.4.4 ------------------ NOTE ------------------- 18 months 
Actual makeup to the suppression pool may 
be excluded.  

Verify each SPMU subsystem automatic 
valve actuates to the correct position on 
an actual or simulated automatic 
initiation signal.

Amendment No.CLINTON 3.6-35



Suppression Pool Water Level 
B 3.6.2.2

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.2.2 Suppression Pool Water Level 

BASES

BACKGROUND The suppression pool is a concentric open container of water 
with a stainless steel liner, which is located at the bottom 
of the primary containment. The suppression pool is 
designed to absorb the decay heat and sensible heat released 
during a reactor blowdown from safety/relief valve (S/RV) 
discharges or from a loss of coolant accident (LOCA) . The 
suppression pool must also condense steam from the Reactor 
Core Isolation Cooling (RCIC) System turbine exhaust and 
provides the main emergency water supply source for the 
reactor vessel. The suppression pool volume normally ranges 
between 146,400 ft 3 at the low water level limit of 18 ft 11

inches and 150,230 ft 3 at the high water level limit of 19 
ft 5 inches, in MODES 1, 2 and 3. (These volume values do 
not explicitly exclude a volume of approximately 500 ft 3 

rendered unavailable due to the additional displacement of 
suppression pool water caused by the ECCS/RCIC suction 
strainers that were introduced by plant modification M-083.  
Analysis has shown that this volume impact is negligible.) 
In MODE 3, with reactor pressure less than 235 psig and the 
upper containment pool level less than the limit, then the 
lower and upper limits are 19 ft 9 inches and 20 ft 1 
inches. The lower limit is controlled by Technical 
Specification 3.6.2.4 when the upper containment pool is 
drained.  

If the suppression pool water level is too low, an 
insufficient amount of water would be available to 
adequately condense the steam from the S/RV quenchers, main 
vents, or RCIC turbine exhaust lines. Low suppression pool 
water level could also result in an inadequate emergency 
makeup water source to the Emergency Core Cooling System.  
The lower volume would also absorb less steam energy before 
heating up excessively. Therefore, a minimum suppression 
pool water level is specified.  

If the suppression pool water level is too high, it could 
result in excessive clearing loads from S/RV discharges and 
excessive pool swell loads resulting from a Design Basis 
Accident (DBA) LOCA. An inadvertent upper pool dump could 
also overflow the weir wall into the drywell. Therefore, a 
maximum pool water level is specified. This LCO specifies 
an acceptable range to prevent the suppression pool water 
level from being either too high or too low.

APPLICABLE 
SAFETY ANALYSES

Initial suppression pool water level affects suppression 
pool temperature response calculations, calculated drywell 
pressure during vent clearing for a DBA, calculated pool 
swell loads for a DBA LOCA, and calculated loads due to S/RV 
discharges. Suppression pool water level must be maintained 
within the limits specified so that the safety analysis of 
Reference 1 remains valid.

Revision No.CLINTON B 3.6-53



Suppression Pool Water Level 
B 3.6.2.2 

BASES 

Suppression pool water level satisfies Criteria 2 and 3 of 
the NRC Policy Statement.  

LCO A limit that suppression pool water level be Ž 18 ft 
11 inches and • 19 ft 5 inches (or Ž 18 feet 11 inches and 

< 20 ft 1 inches in MODE 3 with reactor pressure less than 
235 psig) is required to ensure that the primary containment 
conditions assumed for the safety analysis are met. Either 
the high or low water level limits were used in the safety 
analysis, depending upon which is conservative for a 
particular calculation.  

APPLICABILITY In MODES 1, 2, and 3, a DBA could cause significant loads on 
the primary containment. In MODES 4 and 5, the probability 
and consequences of these events are reduced because of the 
pressure and temperature limitations in these MODES.  
Requirements for suppression pool level in MODE 4 or 5 are 
addressed in LCO 3.5.2, "ECCS-Shutdown." 

ACTIONS A.1 

With suppression pool water level outside the limits, the 
conditions assumed for the safety analysis are not met. If 
water level is below the minimum level, the pressure 
suppression function still exists as long as horizontal 
vents are covered, RCIC turbine exhaust is covered, and S/RV 
quenchers are covered. If suppression pool water level is 
above the maximum level, protection against 
overpressurization still exists due to the margin in the 
peak containment pressure analysis and due to OPERABLE 
containment sprays. Prompt action to restore the 
suppression pool water level to within the normal range is 
prudent, however, to retain the margin to weir wall overflow 
from an inadvertent upper pool dump and reduce the risks of 
increased pool swell and dynamic loading. Therefore, 
continued operation for a limited time is allowed. The 
2 hour Completion Time is sufficient to restore suppression 
pool water level to within specified limits. Also, it takes 
into account the low probability of an event impacting the 
suppression pool water level occurring during this interval.  

(continued)
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Suppression Pool Water Level 
B 3.6.2.2

BASES

ACTIONS B.1 and B.2 
(continued) 

If suppression pool water level cannot be restored to within 
limits within the required Completion Time, the plant must 
be brought to a MODE in which the LCO does not apply. To 
achieve this status, the plant must be brought to at least 
MODE 3 within 12 hours and to MODE 4 within 36 hours. The 
allowed Completion Times are reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without 
challenging plant systems.  

SURVEILLANCE SR 3.6.2.2.1 
REQUIREMENTS 

Verification of the suppression pool water level is to 
ensure that the required limits are satisfied. The 24 hour 
Frequency of this SR was developed considering operating 
experience related to trending variations in suppression 
pool water level and water level instrument drift during the 
applicable MODES and to assessing the proximity to the 
specified LCO level limits. Furthermore, the 24 hour 
Frequency is considered adequate in view of other 
indications available in the control room, including alarms, 
to alert the operator to an abnormal suppression pool water 
level condition.  

With regard to the suppression pool water minimum level 
values obtained pursuant to this SR, as read from plant 
indication instrumentation, the specified limit is not 
considered to be a nominal value with respect to instrument 
uncertainties. This requires additional margin to be added 
to the limit to compensate for instrument uncertainties, for 
implementation in the associated plant procedures. The 
suppression pool maximum water level values are considered 
to be nominal values and do not require compensation for 
instrument uncertainties (Ref. 2).  

REFERENCES 1. USAR, Section 6.2.  

2. Calculation IP-0-0049.

Revision No. 0CLINTON B 3.6-55



SPMU System 
B 3.6.2.4

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.2.4 Suppression Pool Makeup (SPMU) System 

BASES

BACKGROUND The function of the SPMU System is to transfer water from 
the upper containment pool to the suppression pool after a 
loss of coolant accident (LOCA). For a LOCA, with Emergency 
Core Cooling System injection from the suppression pool, a 
large volume of water can be held up in the drywell behind 
the weir wall. This holdup can significantly lower 
suppression pool water level. The water transfer from the 
SPMU System ensures a post LOCA suppression pool vent 
coverage of Ž 2 ft above the top of the top row vents so 
that long term steam condensation is maintained. The 
additional makeup water is used as part of the long term 
suppression pool heat sink. The post LOCA delayed transfer 
of this water to the suppression pool provides an initially 
low vent submergence, which results in lower drywell 
pressure loading and lower pool dynamic loading during a 
Design Basis Accident (DBA) LOCA as compared to higher vent 
submergence. The sizing of the residual heat removal heat 
exchanger takes credit for the additional SPMU System water 
mass in the calculation of the post LOCA peak containment 
pressure and suppression pool temperature.

The required water dump volume from the upper containment 
pool is equal to the difference between the total post LOCA 
drawdown volume and the assumed volume loss from the 
suppression pool. The total drawdown volume is the volume 
of suppression pool water that can be entrapped outside of 
the suppression pool following a LOCA. The post LOCA 
entrapment volumes causing suppression pool level drawdown 
include: 

a. The free volume inside and below the top of the 
drywell weir wall; 

b. The added volume required to fill the reactor pressure 
vessel from a condition of normal power operation to a 
post accident complete fill of the vessel, including 
the top dome; 

c. The volume in the steam lines out to the inboard main 
steam isolation valve (MSIV) on three lines and out 
to the outboard MSIV on one line; and 

(continued)
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SPMU System 
B 3.6.2.4

BASES

BACKGROUND 
(continued)

APPLICABLE 
SAFETY ANALYSES

d. Allowances for primary containment spray holdup on 
equipment and structural surfaces.  

The SPMU System consists of two redundant subsystems, each 
capable of dumping the makeup volume from the upper 
containment pool to the suppression pool by gravity flow.  
Each dump line includes two normally closed valves in 
series. The upper pool is dumped automatically on a 
suppression pool water level-Low Low signal (with a LOCA 
signal permissive) or on the basis of a timer following a 
LOCA signal alone to ensure that the makeup volume is 
available as part of the long term energy sink for small 
breaks that might not cause dump on a suppression pool water 
level-Low Low signal. A 30 minute timer was chosen, since 
the initial suppression pool mass is adequate for any 
sequence of vessel blowdown energy and decay heat up to at 
least 30 minutes.  

Although the minimum freeboard distance above the 
suppression pool high water level limit of LCO 3.6.2.2, 
"Suppression Pool Water Level," to the top of the weir wall 
is adequate to preclude flooding of the drywell, a LOCA 
permissive signal is used to prevent an erroneous 
suppression pool level signal from causing pool dump. In 
addition, the SPMU System mode switch may be keyl cked in 
the "OFF" position to ensure that inadvertent dump will not 
occur. Inadvertent actuation of the SPMU System during 
MODE 4 or 5 could create a radiation hazard to plant 
personnel due to a loss of shield water from the upper pool 
if irradiated fuel were in an elevated position.

Analyses used to predict suppression pool temperature 
following large and small break LOCAs, which are the 
applicable DBAs for the SPMU System, are contained in 
References 1 and 2. During these events, the SPMU System is 
relied upon to dump upper containment pool water to maintain 
drywell horizontal vent coverage and an adequate suppression 
pool heat sink volume to ensure that the primary containment 
internal pressure and temperature stay within design limits.  
The analysis assumes an SPMU System dump volume of 

14,652 ft 3 at a temperature of 120 0 F. Reference 6 contains 
an analysis for LOCAs in MODE 3 with reactor pressure less 
than 235 psig.

The SPMU System 
Statement.

satisfies Criterion 3 of the NRC Policy

(continued)
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SPMU System 
B 3.6.2.4 

BASES (continued) 

LCO During a DBA, a minimum of one SPMU subsystem is required to 
maintain peak suppression pool water temperature below the 
design limits (Ref. 1). To ensure that these requirements 
are met, two SPMU subsystems must be OPERABLE. Therefore, 
in the event of an accident, at least one subsystem is 
OPERABLE, assuming the worst case single active failure.  
The SPMU System is OPERABLE when the upper containment pool 
water temperature is • 120 0 F, the water level is ý el.  
827 ft 1 inch, Ž el. 825 ft 10 inches with the reactor 
cavity to steam dryer storage pool gate open, or Ž el. 825 
ft 6 inches with both the reactor cavity to steam dryer 
storage pool gate and the steam dryer storage pool to the 
inclined fuel transfer pool gate open, the piping is intact, 
and the system valves are OPERABLE. Two alternatives to the 
above SPMU operability requirements exist when the plant is 
in MODE 3 with reactor pressure level less than 235 psig.  
In this condition, the combined upper containment pool and 
suppression pool water volumes may be used. The reactor 
cavity pool portion of the upper containment pool water 
level must be greater than el. 824 ft 7 inches, or the 
suppression pool water level needs to be greater than 19 ft 
9 inches, to assure that there is sufficient water between 
the two sources. The level limits in MODE 3 account for all 
gate positions. The above temperature and water level 
conditions correspond to an SPMU System available dump 
volume of Ž 14,652 ft 3 , except for the alternative SPMU 
operability requirements in MODE 3, which assumes the 
available upper pool dump volume is > 3694 ft 3 .  

APPLICABILITY In MODES 1, 2, and 3, a DBA could cause heatup and 
pressurization of the primary containment. In MODES 4 
and 5, the probability and consequences of these events are 
reduced due to the pressure and temperature limitations in 
these MODES. Therefore, maintaining the SPMU System 
OPERABLE is not required in MODE 4 or 5.  

ACTIONS A.1 

When the combined upper containment pool and suppression 
pool water levels 4-eare less than required, the volume is 
inadequate to ensure that the suppression pool heat sink 
capability matches the safety analysis assumptions. A 
sufficient quantity of water is necessary to ensure long 
term energy sink capabilities of the suppression pool and 
maintain water coverage over the uppermost horizontal vents.  
Loss of water volume has a relatively large impact on heat 
sink capability. Therefore, the combined upper containment 
pool and suppression pool water levels must be restored to 
within limit within 4 hours. The 4 hour Completion Time is 
sufficient to provide makeup water to the upper containment 
pool to restore level within specified limit. Also, it 
takes into account the low probability of an event occurring 
that would require the SPMU System.
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SPMU System 
B 3.6.2.4 

BASES 

ACTIONS B.1 
(continued) 

When upper containment pool water temperature is > 120 0 F, 
the heat absorption capacity is inadequate to ensure that 
the suppression pool heat sink capability matches the safety 
analysis assumptions. Increased temperature has a 
relatively smaller impact on heat sink capability.  
Therefore, the upper containment pool water temperature must 
be restored to within limit within 24 hours. The 24 hour 
Completion Time is sufficient to restore the upper 
containment pool to within the specified temperature limit.  
It also takes into account the low probability of an event 
occurring that would require the SPMU System.  

C.1 

With one SPMU subsystem inoperable for reasons other than 
Condition A or B, the inoperable subsystem must be restored 
to OPERABLE status within 7 days. The 7 day Completion Time 
is acceptable in light of the redundant SPMU System 
capabilities afforded by the OPERABLE subsystem and the low 
probability of a DBA occurring during this period.  

D.1 and D.2 

If any Required Action and required Completion Time cannot 
be met, the plant must be brought to a MODE in which the LCO 
does not apply. To achieve this status, the plant must be 
brought to at least MODE 3 within 12 hours and to MODE 4 
within 36 hours. The allowed Completion Times are 
reasonable, based on operating experience, to reach the 
required plant conditions from full power conditions in an 
orderly manner and without challenging plant systems.  

SURVEILLANCE SR 3.6.2.4.1 
REQUIREMENTS 

The upper containment pool water level is regularly 
monitored to ensure that the required limits are satisfied.  
The 24 hour Frequency of this SR was developed considering 
operating experience related to upper containment pool water 
level variations during the applicable MODES and considering 
the low probability of a DBA occurring between 

(continued)
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SPMU System 
B 3.6.2.4 

BASES 

SURVEILLANCE SR 3.6.2.4.1 (continued) 
REQUIREMENTS surveillances. Furthermore, the 24 hour Frequency is 

considered adequate in view of other indications available 
in the control room, including alarms, to alert the operator 
to an abnormal upper containment pool water level condition.  

A fourth and fifth method (Items d. and e.) may be used to 
determine that there is sufficient water level combined 
between the upper containment pool and suppression pool when 
reactor pressure is less than 235 psig in MODE 3. The water 
level of the reactor cavity pool portion of the upper 
containment pool must be greater than el. 824 ft 7 inches, 
or the suppression pool water level must be greater than 19 
ft 9 inches to satisfy this requirement.  

With regard to upper containment pool water level values 
obtained pursuant to this SR, as read from plant indication 
instrumentation, the specified limit is considered to be a 
nominal value and therefore does not require compensation 
for instrument indication uncertainties (Ref. 4).  

SR 3.6.2.4.2 

The upper containment pool water temperature is regularly 
monitored to ensure that the required limit is satisfied.  
The 24 hour Frequency was developed based on operating 
experience related to upper containment pool temperature 
variations during the applicable MODES.  

With regard to the water level values obtained pursuant to 
this SR, as read from plant indication instrumentation, the 
specified limit is not considered to be a nominal value with 
respect to instrument uncertainties. This requires 
additional margin to be added to the limit to compensate for 
instrument uncertainties, for implementation in the 
associated plant procedures (Ref. 5).  

SR 3.6.2.4.3 

Verifying the correct alignment for manual, power operated, 
and automatic valves in the SPMU System flow path provides 
assurance that the proper flow paths will exist for system 
operation. This SR does not apply to valves that are 
locked, sealed, or otherwise secured in position, since 
these valves are verified to be in the correct position 
prior to being locked, sealed, or secured. This SR does not 
require any testing or valve manipulation. Rather, it 
involves verification that those valves capable of 
potentially being mispositioned are in the correct position.  
This SR does not apply to valves that cannot be 
inadvertently misaligned, such as check valves.
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SPMU System 
B 3.6.2.4 

BASES 

SURVEILLANCE SR 3.6.2.4.3 (continued) 
REQUIREMENTS 

The Frequency of 31 days is justified because the valves are 
operated under procedural control and because improper valve 
position would affect only a single subsystem. This 
Frequency has been shown to be acceptable through operating 
experience.  

SR 3.6.2.4.4 

This SR requires a verification that each SPMU subsystem 
automatic valve actuates to its correct position on receipt 
of an actual or simulated automatic initiation signal. This 
includes verification of the correct automatic positioning 
of the valves and of the operation of each interlock and 
timer. The LOGIC SYSTEM FUNCTIONAL TEST in SR 3.3.6.4.7 
overlaps this SR to provide complete testing of the safety 
function. The 18 month Frequency is based on the need to 
perform this Surveillance under the conditions that apply 
during a plant outage and the potential for an unplanned 
transient if the Surveillance were performed with the 
reactor at power. Operating experience has shownl that these 
components usually pass the Surveillance when performed at 
the 18 month Frequency. Therefore, the Frequency was 
concluded to be acceptable from a reliability standpoint.  

This SR is modified by a Note that excludes make up to the 
suppression pool. Since all active components are testable, 
makeup to the suppression pool is not required.  

REFERENCES 1. USAR, Section 6.2.  

2. USAR, Chapter 15.  

3. USAR, Section 6.2.7.  

4. Calculation IP-0-0074.  

5. Calculation IP-0-0075.  

6. Calculation IP-M-0662.
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Attachment C 
Information Supporting No Significant Hazards Findings 

Clinton Power Station, Unit 1 
1 of 2 

INFORMATION SUPPORTING A FINDING OF 
NO SIGNIFICANT HAZARDS CONSIDERATION 

According to 10 CFR 50.92, "Issuance of Amendment," paragraph (c) a proposed 
amendment to an operating license involves no significant hazards consideration if 
operation of the facility in accordance with the proposed amendment would not: 

(1) Involve a significant increase in the probability of occurrence or 
consequences of an accident previously evaluated; or, 

(2) Create the possibility of a new or different kind of accident from any 
previously analyzed; or, 

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

AmerGen Energy Company (AmerGen), LLC proposes changes to Appendix A, 
Technical Specifications (TS), of Facility Operating License No. NPF-62. The proposed 
revisions will permit the draining of the reactor cavity pool portion of the upper 
containment pool with the unit in Mode 3, "Hot Shutdown," and reactor pressure less 
than 235 psig. This amendment is similar in philosophy to the early removal of the 
shield plugs in plants with Mark I containments. CPS has a Mark III containment that 
relies on the volume of water in the upper containment pool to provide a makeup source 
for the suppression pool following a design basis loss of coolant accident. To ensure 
that adequate suppression pool inventory is available to maintain drywell vent coverage 
while the upper containment pool is not available, the maximum suppression pool water 
level requirements must be revised accordingly.  

Information supporting the determination that the criteria set forth in 10 CFR 50.92 are 
met for this amendment request is indicated below.  

Does the change involve a significant increase in the probability or consequences 
of an accident previously evaluated? 

The proposed changes revise the required water levels in the upper containment 
pools and suppression pool during Mode 3. The probability of an accident 
previously evaluated is unrelated to the water levels in the pools since they are 
mitigative systems. The operation or failure of a mitigative system does not 
contribute to the occurrence of an accident. No active or passive failure 
mechanisms that could lead to an accident are affected by these proposed 
changes.  

The consequences of a previously evaluated accident are not significantly 
increased. The changes have no impact on the ability of any of the Emergency 
Core Cooling Systems (ECCS) to function adequately, since adequate net 
positive suction head (NPSH) is provided with reduced water volumes. The post
accident containment temperature is not significantly affected by the proposed
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reduction in total heat sink volume. The increase in suppression pool water level 
to compensate for the reduction in upper containment pool volume will provide 
reasonable assurance that the minimum post-accident vent coverage is 
adequate to assure the pressure suppression function of the suppression pool is 
accomplished. The suppression pool water level will be raised only after the 
reactor pressure has been reduced sufficiently to assure that the hydrodynamic 
loads from a loss of coolant accident will not exceed the design values. The 
reduced reactor pressure will also ensure that the loads due to main steam 
safety relief valve actuation with an elevated pool level are within the design 
loads. The change in exposure rate expected due to draining the upper 
containment pool in Mode 3 is small (i.e., by approximately two orders of 
magnitude) compared to the measured exposure rates in the reactor cavity 
during refueling preparations. Therefore, these changes do not have an adverse 
impact on the ability to maintain refueling exposure rates as low as reasonably 
achievable.  

Therefore, the proposed changes do not significantly increase the consequences 
of an accident previously evaluated.  

Does the change create the possibility of a new or different kind of accident from 
any accident previously evaluated? 

The proposed changes to the water level requirements for the upper containment 
pool and the suppression pool do not involve the use or installation of new 
equipment. Installed equipment is not operated in a new or different manner. No 
new or different system interactions are created, and no new processes are 
introduced. The increased suppression pool water level does not increase the 
probability of flooding in the drywell. No new failures have been created by the 
change in the water level requirements.  

Therefore, the proposed changes do not create the possibility of a new or 

different kind of accident from any accident previously evaluated.  

Does the change involve a significant reduction in a margin of safety? 

The proposed changes to the upper containment pool and suppression pool 
water levels do not introduce any new setpoints at which protective or mitigative 
actions are initiated. No current setpoints are altered by this change. The design 
and functioning of the containment pressure suppression system is unchanged.  
The proposed total water volume is sufficient to provide high confidence that the 
pressure suppression and containment systems will be capable of mitigating 
large and small break accidents. All analyzed transient results remain well within 
the design values for the structures and equipment. Therefore, the proposed 
changes do not involve a significant reduction in a margin of safety.  

Therefore, based upon the above evaluation, we have concluded that these changes do 
not constitute a significant hazards consideration.
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INFORMATION SUPPORTING AN ENVIRONMENTAL ASSESSMENT 

AmerGen Energy Company (AmerGen), LLC has evaluated these proposed changes 
against the criteria for identification of licensing and regulatory actions requiring 
environmental assessment in accordance with 10 CFR 51.21, "Criteria for and 
identification of licensing and regulatory actions requiring environmental assessments." 
AmerGen has determined that this proposed change meets the criteria for a categorical 
exclusion set forth in 10 CFR 51.22, "Criterion for categorical exclusion; identification of 
licensing and regulatory actions eligible for categorical exclusion or otherwise not 
requiring environmental review," paragraph (c)(9), and as such, has determined that no 
irreversible consequences exist in accordance with 10 CFR 50.92, "Issuance of 
amendment," paragraph (b). This determination is based on the fact that this change is 
being proposed as an amendment to a license issued pursuant to 10 CFR 50, "Domestic 
Licensing of Production and Utilization Facilities," which changes a requirement with 
respect to installation or use of a facility component located within the restricted area, as 
defined in 10 CFR 20, "Standards for Protection Against Radiation," or that changes an 
inspection or surveillance requirement, and the amendment meets the following specific 
criteria.  

(i) The proposed changes involve no significant hazards consideration.  

As demonstrated in Attachment C, this proposed amendment does not involve 
any significant hazards consideration.  

(ii) There is no significant change in the types or significant increase in the 
amounts of any effluent that may be released offsite.  

The proposed changes, which alter the water levels in the upper containment 
pool and suppression pool during Mode 3, "Hot Shutdown," do not result in a 
significant change to the design of the plant. As documented in Attachment A, 
there will be no significant increase in the amounts of any effluents released 
offsite. These changes do not result in an increase in power level, do not 
increase the production, nor alter the flow path or method of disposal of 
radioactive waste or byproducts. Therefore, the proposed changes will not affect 
the types or increase the amounts of any effluents released offsite.  

(iii) There is no significant increase in individual or cumulative occupational 
radiation exposure.  

The proposed changes will not result in a significant change to the normal 
operation of the facility. The proposed changes affect the water levels in the 
upper containment pool and suppression pool during Mode 3. These changes 
will not result in a change in the level of controls or methodology used for 
processing of radioactive effluents or handling of solid radioactive waste, nor will 
the proposal result in any significant change in the normal radiation levels in the 
plant. Therefore, there will be no significant increase in individual or cumulative 
occupational radiation exposure resulting from these changes.
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Information Related to the GOTHIC Computer Code 

The proposed revision to the Clinton Power Station (CPS) Technical Specifications will allow 
draining of the reactor cavity pool portion of the upper containment pool during Mode 3, "Hot 
Shutdown," with reduced pressure in the reactor pressure vessel (RPV). Since a portion of the 
water in the reactor cavity pool is used for makeup to the suppression pool, the suppression 
pool minimum water level is increased to compensate for the decreased inventory.  

The analysis supporting the proposed changes was performed using the GOTHIC (Generation 
of Thermal-Hydraulic Information for Containments) computer program. GOTHIC is an 
advanced computer program used to perform transient thermal hydraulic analyses of multiphase 
systems in complex geometries. GOTHIC solves the conservation equations for mass, 
momentum, and energy for multicomponent, multiphase flow. As documented in the GOTHIC 
Qualification Report (Reference El), GOTHIC predicted solutions have been compared to 
analytical solutions and to experimental data for containment applications. GOTHIC has been 
previously used for containment, high energy line break, and heating and ventilation analyses at 
numerous nuclear power plants.  

Examples of GOTHIC containment analysis applications previously reviewed by the 
Commission include: 

"* The adoption of the GOTHIC code for containment analysis by Kewaunee Nuclear 
Power Plant (Reference E2) 

"* Evaluation of Containment Cooling by Waterford Steam Electric Station, Unit 3 
(Reference E3) 

"* Evaluation of the AP600 design with WGOTHIC (Reference E4).  

At CPS, plant-specific benchmarking was performed to the current licensing basis analysis 
contained in Chapter 6 of the Updated Safety Analysis Report (USAR), as well as to the 
Extended Power Uprate (EPU) Analyses summarized in Reference E5. The benchmarking 
showed generally conservative correlation of the GOTHIC output data with the current USAR 
data and EPU data. The short-term wetwell pressure peak is slightly lower in the GOTHIC 
model than in the EPU model. This produces a conservative drywell to containment differential 
pressure.  

The GOTHIC models use a nodal diagram similar to the representative nodal diagram in the 
Figure El. This diagram is for the long-term main steam line break analysis.  

The EPU analyses were more limiting and are the focus of the benchmark results presented in 
this attachment. The input parameters used in the GOTHIC models, as compared to the GE 
EPU inputs, are provided in the tables included in this Attachment.
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Figure El: Representative Nodal Diagram for GOTHIC Models 
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Initial Conditions and Input Parameters Used in the Analysis 

The analysis performed for the proposed amendment used the Containment Analysis performed 
for EPU as the basis. The EPU analysis was summarized in Reference E5. The following 
describes the GOTHIC Analysis in relation to the analysis described in Reference E5.  

Initial Conditions 

Reactor: 

The initial conditions for the base case analysis were obtained from USAR Table 6.2-4 
(Reference E8) and are summarized in the table below.  

Parameter Value Used in the GOTHIC 

Analysis 

Reactor Power Level (MWt) 3543 

Average Coolant Pressure (psia) 1040 

Average Coolant Temperature (OF) 549.362 

Volume of Liquid in RPV in Model (ft3) 8977 

Volume of Steam in RPV in Model (ft3) 6356 

In addition to the values presented above, the volumes of liquid in the reactor 
recirculation system piping and miscellaneous lines are also included. Similarly the 
volume of steam in the four main steam lines and the Reactor Core Isolation Cooling 
system steam supply line to the first normally closed isolation valve is also included.  

Containment 

The initial conditions and physical parameters for the current license basis containment 
analysis base case are listed in USAR Tables 6.2-4 and 6.2-1 (Reference E9). The 
following table provides these values for the analysis performed for the proposed 
amendment. The values used for the listed parameters are the same as used for the 
EPU amendment, except where noted.  

Parameter Proposed Amendment 

Drywell Pressure, psig Short-term analysis, -0.2 

Long-term Analysis, 1.0 

Containment Pressure, psig 0 

Drywell Air temperature, OF 150 

Containment Air temperature, OF Short-term analysis, 95 

Long-term analysis, 122
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Parameter Proposed Amendment 

Drywell Relative humidity, % 25 

Containment Relative humidity, % Short-term analysis, 100 

Long-term analysis, 40 

Suppression pool water, temperature 95 (110) 
OF (See Note 1) 

Upper pool water temperature, OF 120 

Suppression Pool Water Volume, ft 3 Low water level, 145,927 
(See Note 2) High water level, 157,370 

Suppression Pool Surface Area, ft2  7630 

Suppression pool depth, ft (See Low water level, 18.92 
Note 2) High water level, 20.42 

Upper pool makeup volume, ft 3 3694 

(See Note 3) 

Drywell Free Volume, ft3  241,699 

Containment Free Volume, ft3  1,512,341 

Note 1: Mode 3 cases at reduced vessel pressure to support the proposed amendment 
were run at both 950F and sensitivity cases were run at 1 10°F initial suppression pool 
temperature. The results presented in the attached figures are based on the initial pool 
temperature of 95 OF. EPU cases are performed with an initial pool temperature of 95 
OF.  

Note 2: The suppression pool high water level is used for the EPU short-term analysis 
(i.e., first 30 seconds) evaluating peak drywell pressure. The suppression pool low 
water level plus the upper containment pool (i.e., from the suppression pool makeup 
system) volume is used for the longer-term EPU analysis evaluating peak suppression 
pool temperature and containment pressure. For the proposed amendment, the 
suppression pool high water level plus one foot is used for the short-term analysis 
evaluating peak drywell pressure. The longer-term analysis uses both the high water 
level plus one foot and low water level without the additional volume from the upper 
containment pool.  

Note 3: The volume for the upper pool used for the EPU analyses is 14, 748 ft3, which 
corresponds to the volume available with the upper pool at normal water level. This 
same value was used in the GOTHIC benchmark cases. The value used in the analyses 
for the cases with the reactor cavity drained is 3694 ft3.  

Decay Heat 

The decay heat used for the short-term analysis (i.e., from 0 to 30 seconds) is based on 
American Nuclear Society (ANS) 5.0, "Decay Energy Release Rates Following 
Shutdown of Uranium Fueled Thermal Reactors," [+20/+10]. The decay heat function
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used for the long-term analysis (i.e., beyond 30 seconds) is based on ANS 5.1-1979, 
"Decay Heat Power in Light Water Reactors," [with 2o adders]. Metal water reaction and 
fuel relaxation energy are included in the normalized values. Metal water reaction 
energy equal to 14,706 BTU/sec is included over the first 120 seconds. The values are 
normalized to 3543 MWt, such that uprated power conditions are enveloped. The 
comparable values for the current USAR analysis are located in USAR Table 6.2-45 
(Reference E10). The values used in the GOTHIC analysis are the same as those used 
for the EPU analysis.  

Available Containment Heat Sinks 

The available containment heat sinks are unchanged from current USAR values 
contained in USAR Table 6.2-9 (Reference El 1). The same values are also used in the 
EPU analysis.  

EPU Benchmark Results 

Key results of the GOTHIC benchmarks against EPU results are presented in Figures 
E2 through E8. Figures E2 and E3 present the integrated energy from the main steam 
line break and the recirculation break respectively. These figures indicate the resulting 
GOTHIC energy released from the vessel compares very well with the EPU values.  
Figures E4 and E5 present the short-term drywell and wetwell pressure for a main steam 
line break. These figures indicate the resulting GOTHIC pressures compare very well 
with the EPU values. Figures E6 and E7 present the long-term suppression pool 
temperature and containment pressure after a main steam line break, which also 
compare very well with the EPU values. Figure E8 presents the containment pressure 
resulting from suppression pool bypass leakage (ANK equal to 1.0 square foot) following 
a small break accident. This figure indicates the containment pressure from GOTHIC 
compares well with EPU values.  

Mode 3 Results with Reactor Vessel Pressure Starting at 235 psiq 

Figures E9 through E12 present key results of the GOTHIC cases supporting the 
proposed Technical Specification change. Figure E9 presents the short-term drywell 
pressure for a main steam line break with the reactor vessel starting at 235 psig, the 
suppression pool level starting at one foot above high water level and suppression pool 
temperature starting at 950F. Figure El0 presents the long-term suppression pool 
temperature after a main steam line break, with the reactor vessel starting at 235 psig, 
the suppression pool level starting at low water level and suppression pool temperature 
starting at 950F. Figure El 1 presents the long-term containment pressure after a main 
steam line break, with the reactor vessel starting at 235 psig, the suppression pool level 
starting at low water level and suppression pool temperature starting at 95 0F. Figure 
E12 presents the containment pressure resulting from suppression pool bypass leakage 
(A/NK equal to 1.0 square foot) with a small break, reactor vessel pressure starting at 
235 psig, suppression pool temperature starting at 950 F and no containment sprays (or 
liquid flooding out of the break).  
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Figure E2: Main Steam Line Break Benchmark - Energy Comparison
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Figure E3: Recirculation Suction Line Break Benchmark - Energy Comparison
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Main Steam Line Break Benchmark - Short Term Drywell Pressure 
Comparison
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Figure E5: Main Steam Line Break Benchmark - Short Term Wetwell Pressure 
Comparison 
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Figure E6: Main Steam Line Break Benchmark - Long Term Suppression Pool 
Temperature Comparison
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Main Steam Line Break Benchmark - Long 
Comparison

Term Containment Pressure
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Figure E8: Small Break LOCA with Bypass Leakage Benchmark - Containment 
Pressure Comparison

Containment Pressure

ID)

0 

I 0R 

O

10 100 1000 le+004

Time (sec) 
GOTHIC 151 (QA) Sepr2512O1 1T,37:16

"EPU GOTHIC 

-N

1 e+005



Attachment E 
Information Related to the GOTHIC Computer Code 

Clinton Power Station, Unit 1 
14 of 17 

Main Steam Line Break (235 psig RPV Pressure) - Short Term Drywell 
Pressure
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Figure El0: Main Steam Line Break (235 psig RPV Pressure) - Long Term 
Suppression Pool Temperature
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Main Steam Line Break (235 psig RPV Pressure) - Long Term 
Containment Pressure
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Figure E12: Small Break LOCA with Bypass Leakage (235 
Containment Pressure

psig RPV Pressure) -

Containment Pressure
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