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USQ PROCESS
POTENTIAL INADEQUACY IN THE SAFETY ANALYSIS ( PISA) FORM


(DO NOT USE FOR PROPOSED CHANGES )


Facility or Activity : Advanced Test Reactor (ATR)


USQ Process No . : RTC-USQ-2005-24 8


Subject: GAP-005-05 - Radiation Monitoring and Seal System Setpoint Deriva tion


Describe the New Information/Discovery:


Page 1 of/


The derivations of the analytical limit setpoint and response time requirements for the ATR radiation monito ring and
seal system (RMSS) are not consistent wi th the system functional performance assumed in the radiological
consequence analyses . The derivations are based on limits that are not consistent with the ATR plant protection
criteria specified in the safety basis .


The basis for the analytical limit setpoint (TSR-186 LCO 3 .2 .2 Table 3 .2 .2-1) for the RMSS is stated in TRA-ATR-
1022, Update of ATR RMS GM-34' Gamma Source/Shield Calculations : "setpoints should be set such that in the
event of any accidental release of airborne radioactive material within the gas-tight area , an individual located on
the nearest site boundary for a period of two hours would not contract a radiological dose in excess of those
specified in 10 CFR 100 . "


The analysis in TRA-ATR- 1022 starts with a 300 -rem thyroid exposure at the nearest site bounda ry and back-
calculates a radioactive mate rial discharge rate and concen tration for the ATR stack . The direct radiation field at
the bo ttom of the stack is then calculated for th is concentration of radioactive mate rial . The RMSS detector is
located at the bottom of the ATR stack . This direct radiation field (mR/hr) is the basis for the analytical limit setpoint
(350 mR/hr) for the detector .


This basis is not consistent with the radiological consequence analyses presented in SAR-153 Sections 15 .7,
Radioactive Release from a Subsystem or Component, and 15 .12, Severe Accident Analyses, for personnel
located off of the Reactor Technology Complex (RTC) site. These analyses (TRA-ATR-1 562, Radiological Analysis
Supporting an ATR UFSAR Revision) assume the confinement seal function has occurred prior to the start of the
release of the accident source term from the confinement building . The basis for the setpoint derivation would not
require a trip until the discharge rate from the ATR stack reached a level that would challenge 10 CFR 100 limits .


The setpoint basis is also not consistent with criteria defined in Section 15.0.14, ATR Plant Protection Criteria, of
SAR-1 53 . These criteria have escalating limits on off-site exposure consequences for lower frequency accidents .
10 CFR 100 limits are specified for Condition 4 events but lower consequences are specified for Condition 2 and 3
accidents. The derivation of the setpoint only considers the Condition 4 protection criterion .


The basis for the response time requirement for the RMSS (TSR-186 LCO 3 .2.2 Table 3.2.2-1) is also stated in
TRA-ATR-1 022 : "With the greater percentage of TRA personnel located at about 400 meters , or greater, from the
ATR stack, and setting the thyroid inhala tion dose criteria at 30 rem (1/10 of the 300-rem limiting value . . . ), the time
delay value for the ATR should be no greater than 3 minutes .


The exposure to RTC workers was calculated at various distances from the stack using the radioactive material
discharge rate determined from the setpoint derivation . The result was a 30-rem thyroid exposure at 400 m for a 3-
minute exposure time .


This basis is also not consistent with radiological consequence analyses presented in SAR-1 53 Section 15 .7 and
15.12 . These analyses (TRA-ATR-1 562) assume the confinement seal function has occurred prior to the start of
the release of the accident source term from the confinement building . The analyses also assume that RTC
workers can avoid resident exposure because there are two separate evacuation staging areas and because plume


' Note that the calculations in TRA-ATR-1 022 refer to the GM-34 detector . This is not the RMSS detector and was not the
RMSS detector in 1995 when the analysis was performed . However , the three RMSS detectors are located in essen ti ally
the same position as the GM -34 detector so the analysis can be applied to the RMSS detectors .
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Facility or Activity : Advanced Test Reactor (ATR)


USQ Process No . : RTC-USQ-2005-24 8


Subject : GAP-005-05 - Radiation Monitoring and Seal System Setpoint Derivatio n


dispersion should be insufficient to contaminate both areas . The RTC worker exposures are limited to those
received while traversing the plume at 100 m from the building on the way to a staging area .


The worker exposure limit of 30-rem thyroid used for the response time derivation does not correlate directly to the
exposure limits for workers defined in the ATR plant protection criteria .


The radiological consequence results in TRA-ATR-1562 are scaled to present results of less severe accidents in
both SAR-153 and expe riment safe ty assurance packages . Thus RMSS functional pe rformance assumed in the
safety basis is that the confinement seal will occur prior to any accidental release of radioactive material . The
setpoint deriva tion , on the other hand, is based on not tripping the confinement seal unti l there is an appreciable
accident source term discharging from the stack .


Identify the applicable safety basis document(s) (i .e ., DSA, SAR, 810, TSRs, OSRs) :


ATR Technical Safety Requirements, Revision 9, April 7, 2005, TSR-186, LCO 3 .2.2, Radiation Monitoring and Seal System,
Table 3 .2 .2- 1


ATR Upgraded Final Safety Analysis Report, Revision 16, April 7, 2005, Section 15 .7, Radioactive Release from a Subsystem
or Component


ATR Upgraded Final Safety Analysis Report, Revision 16, April 7, 2005, Section 15 .12, Severe Accident Analyses


ATR Upgraded Final Safety Analysis Report, Revision 16, April 7, 2005, Section 15 .0 .14, ATR Plant Protection Criteri a


ATR Upgraded Final Safety Analysis Report, Revision 16, April 7, 2005, Section 12 .5.2 .3 .5 .3, Airborne Effluent Monitoring Basis


Peterson, H . K ., 1995, Update of ATR RMS GM-34 Gamma Source/Shield Calculations, EDF TRA-ATR-1022, LMITCO,
February 28, 1995.


Knudson, D .L., 2000, Radiological Analysis Supporting an ATR UFSAR Revision, EDF-TRA-ATR-1562, May, 30, 2000 .


Wagner, W. D ., 1995, ATR Airborne Effluent Limits, EDF TRA-ATR-837, LMITCO, March 27, 199 5


1- PISA ASSESSMEN T
a . Is there a potential inadequacy in the analytical methodology and/or tools used in the safety basis?


® Yes ❑ No


b. Is there a potential discrepancy between the safety basis assumptions, provisions, or conditions, in the
accident analysis and the facility operation or parameters ?
❑ Yes ® No


c. Is the actual physical condition of the facility different than as described in the safety basis (discrepant as-
found condition)?
❑ Yes ® No


d . Has an actual or postulated operational event or incident revealed a potential inadequacy in the safety
basis?
❑ Yes No
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POTENTIAL INADEQUACY IN THE SAFETY ANALYSIS (PISA) FORM
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Facility or Activity : Advanced Test Reactor (ATR)


USQ Process No . : RTC-USQ-2005-248


Subject: GAP-005-05 - Radiation Monitoring and Seal System Setpoint Deriva tion


Provide an explanation of the assessment result :


to
Page 3 of/


The derivation of the analytical limit setpoint and response time are not consistent with the methods used in the
radiological consequence analyses presented in SAR-153 Section 15 .7 and 15 .12. The methodology used for the
derivation of the setpoint could allow higher off-site doses than predicted by the radiological consequence analyses.
Since these radiological consequence analyses are the basis upon which DOE approved opera tion of the ATR, the
discrepancy represents a potentially inadequate safety analysis .


R. T. McCracken f/ f. '/%fr 5 .4-05
USQ Evaluator USQ Evaluator Date


Print/Type Name Signature


Nuclear Facility Manager Nuclear Facility Mana er Date
Print/Type Name Signature


If the answer to ALL of the assessment questions above is No, file the completed form .
If the answer to any one of the assessment questions is Yes , there is a potentially inadequate safety analysis
(PISA):


• Nuclear Facility Manager document actions (Section II ), including inte rim operating restrictions,
taken to place or maintain the fa ci lity in a safe condition .


• Nuclear Facility Manager execute reporting process per MCP-190, for PISA.
• . USQ evaluator proceed to Section III .


II . DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITIO N


ATR was operati ng at full power in Cycle 134B at the time of discove ry . No immediate action was necessary .


P rocedurally , the in-plant setti ng for the RMSS is required to be 545 mR/hr . The instrument uncertainty is required to be s35
mR/hr. Thus the maximum in-plant setting allowed by operati ng procedures is 80 mR/hr . The instrument reads about 1 .5 to 2 .5
mR/hr during normal operation when the stack discharge rate is 4 to 6 Cl/day of noble gases ( p ri marily argon-41) . In SAR-153
Chapter 12, Radiological Protection , annual off-site doses were calculated for each radioisotopic catego ry (i .e ., noble gases,
iodines , and pa rticulates ) in typical ATR stack effluents . An exposure of 2 .5 mrem/yr effective dose equivalent is reached with an
average release of 450 Cl/day of noble gases or 24 CW/day of iodine or 620 Cl /day of pa rt iculates for a receptor located at the
nearest site boundary for 365 days per year (Wagner 1995) . Thus the noble gas discharge would have to increase by a factor
of 75 (450/6) before the limits for rou tine discharge would be exceeded . Noble gases are the first materials released during
failure of fuel and discounting the presence of other materials is conse rvative . The instrument reading at this discharge rate (1 .5
mR/hr x 75 = 112.5 mR/hr) point would clearly exceed the setpoint .


With the current in-plant setting , RMSS actua ti on and confinement isolati on would occur prior to the stack discharge rate
exceeding the limits for normal opera tion. Thus the in-plant setting is consistent with the system functional performance
assumed in the radiological consequence analyses for accidental releases . The RMSS is operable and no addi tional interim
controls are necessa ry. The facility is in a safe condi tion provided the RMSS setting is not raised above the current procedural
value . The procedure change cont rol process is sufficient to ensure this setting is maintained during evalua ti on of this issue .


. ..Itt.
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POTENTIAL INADEQUACY IN THE SAFETY ANALYSIS (PISA) FORM


(DO NOT USE FOR PROPOSED CHANGES )


Facility or Activity : Advanced Test Reactor


USQ Process No . : RTC-USQ-2005-248


Subject : GAP-005-05 - Radiation Monitoring and Seal System Setpoint Derivation


III . DETERMINATION


Identify applicable section(s) of the safety basis document(s) (i .e ., SAR, BIO, TSRs, OSRs) .
SAR-153, Chapters 15 .12.10, 15.7, and 15 .0 .14 .
TSR-186, 3/4 .8


~ V
Pagel of/


Ilia: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR
MALFUNCTION EVALUATED IN THE SAFETY BASI S


1 Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis?
Yes ❑ No


Explain :
This PISA does not involve the probability of occurrence of an accident previously evaluated in the safety basis .
Therefore, there has been no increase probability of occurrence of an accident previously evaluated in the safety
basis .


2 . Could the PISA increase the consequences of an accident previously evaluated in the safety basis?
Yes ® No ❑


Explain :
Several issues were raised in Section 1 of this PISA concerning consequences . One issue was concerned that
some radioactive material might be in the ventilation system before radiation detectors reached their set points to
shut down the ventilation system . The material already in the system would then be released up the stack, not
through the confinement . The concern was that this release might make the calculation presented in the ATR SAR
non-conservative .


Having some release escape the confinement through the stack before confinement isolation is actually
conservative. The reason stacks are used is that they allow better dispersion of pollutants than\ground level
releases . The entire release from the ATR confinement was treated as ground level release . Therefore, any
release up a stack would reduce the dose consequences due to better dispersion seen from the stack release . The
only situation were this might not be case would be where a somewhat uncommon meteorological event occurred
where a fumigation event occurred exactly where the TRA 670 evacuating employees walked through the rest of
the plume from the ground level release . Due to the extremely low probability of this event occurring, it was not
considered .


IXThe other major concern was the derivation of the setting used to trigger confinement isolation . As described
above the in-plant setting is suitably low that the setting will isolate at a setting that protects even the allowable
normal operation levels . These levels are much less than any accident condition reported in the SAR . It is
imperative that the Al plant setting not be changed without a safety assessment until the next annual SAR update is
issued and the applicable TSR bases (3/4 .8) is revised, to reflect this change . If the maximum allowed setting were
used the interrelationship of that setting to the accident analysis is not well developed in the SAR. Since the
interrelationship is not understood there is a possibility that the safety analysis in not bounding for the maximum
allowable setting and the PISA could increase the consequences of an accident previously evaluated in the safety
basis .
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POTENTIAL INADEQUACY IN THE SAFETY ANALYSIS (PISA) FORM
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Facility or Activity : Advanced Test Reactor


USQ Process No . : RTC-USQ-2005-248


Subject: GAP-005-05 - Radiation Monitoring and Seal System Setpoint Derivatio n


3. Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety
previously evaluated in the safety basis ? Yes ❑ No
Explain :


4
PageXoff


This PISA did not address or was concerned with equipment malfunction . Therefore, the PISA does not increase
the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the safety
basis .


4 . Could the PISA increase the consequences of a malfunction of equipment important to safety previously
evaluated in the safety basis? Yes ❑ No
Explain :
This PISA did not address or was concerned with equipment malfunction . Therefore, the information in this PISA
does not increase the consequences of a malfunction of equipment important to safety previously evaluated in the
safety basis .


IIIb : POTENTIAL FOR CREATION OF AN UNANALYZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE


5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety
basis? Yes ❑ No


Explain :
The only possible accident of a different type discussed in the PISA was for the release of some amount of fission
products up the stack before the ventilation system is isolated . Stacks releases allow better dispersion of pollutants /os
than ground level releases . If some of the fission products were released ul~ the stack before confinement isolatio n
the doses reported in the SAR would actually be lower . The only situation were this might not be case would be
where a somewhat uncommon meteorological event occurred where a fumigation event occurrecr'exactly where the
TRA 670 evacuating employees walked through the rest of the plume from the ground level release . Due to the
extremely low probability of this happening it was not considered in the analysis .


6. Could the PISA create the possibility of a malfunction of equipment impo rtant to safety of a different type than
previously evaluated in the safety basis ? Yes ❑ No
Explain :
The malfunction of equipment was not an issue ed'I ees in this PISA, Therefore , there is no possibility of a scG-s
malfunction of equipment important to safety of a different type than previously evaluated in the safety basis . /as


IIIc: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFET Y


7. Could the PISA reduce a margin of safety as defined in the safety basis? Yes No ❑
Explain :
Until issues associated with the allowable setpoint of the Radiation Monitoring and Seal System are resolved the
margin of safety defined in the safety basis might be affected . However, as long as the in plant setting dnot
change1the margin of safety identified in the in the UFSAR will remain the same .


Illd: USQ DETERMINATION CONCLUSION
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POTENTIAL INADEQUACY IN THE SAFETY ANALYSIS ( PISA) FORM


(DO NOT USE FOR PROPOSED CHANGES)


Facility or Activity : Advanced Test Reactor


USQ Process No . : RTC-USQ-2005-248


y V
Pageof/


Subject: GAP-005-05 - Radiation Monitoring and Seal System Setpoint Derivatio n


8. Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question ?
Yes ® No ❑


Explain :


Part I shows that there is a potential for an increase in probability or consequence of an accident evaluated in the
safety basis, Part II shows that there is no potential for the creation of an unanalyzed accident or malfunction of a
different type, and Part III shows that there is a possible reduction in the margin of safety established in the safety
basis. Therefore, the does constitute a USQ .


he'; ib r ev,


NOTE : If USQ determination result is positive , additional notification for ORPS is required per MCP-190 .


IV. APPROVAUCONCURRENCE SIGNATURE S


APPROVAL:


USQ Evaluat r USQ Evaluator Date
Print/Type Name Signature


Nuclear Facirity Manager Nuclear Facility Manager Date
Print/Type Name Signature


CONCURRENCE : (jCDkt,,J f rRC ~ir E~NCG/Il ce vv 0~vS'9


ndependent Review Committee Chair Date
Signature
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2005-685 


Subject: Frequency of Primary Coolant System Butterfly Valve (BF-A-1-14) Closure Accidents 


Describe the New Information/Discovery: 


Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.): 


I. PISA ASSESSMENT 


a. Is there a potential inadequacy in the analytical methodology and/or tools used in the safety basis? 


DYes D No 


b. Is there a potential discrepancy between the salety basis assumptions, provisions, or conditions, in the 


accident analysis and the facility operation or parameters? 


DYes D No 


c. Is the actual physical condition of the facility different than as described in the safety basis (discrepant as- 
found condition)? 


DYes D No 


d. Has an actual or postulated operational event 01- incident revealed a potential inadequacy in the safety 
basis? 


DYes D No 


e. Is this an activity or condition not analyzed in thø existing safety basis? 


DYes D No 


Provide an explanation of the assessment result: 


usa Evaluator 
PrintfType Name 


usa Evaluator 
Signature 


Date 


Nuclear Facility Manager 
PrintfType Name 


Nuclear Facility Manager 
Signature 


Date 


If the answer to ALL of the assessment questions abOVE! is No, file the completed form. Do not complete Section II, 


III, or IV. 
If the answer to anyone of the assessment questions is Yes, there is a potentially inadequate safety analysis 
(PISA): 


. Nuclear Facility Manager document actions (Section II), including interim operating restrictions, 
taken to place or maintain the facility in a safe condition. 


Nuclear Facility Manager execute reporting process per MCP-190 or AWP-3.1, for PISA. 
usa evaluator proceed to Section III. 


. 


. 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2005-685 


Subject: Frequency of Primary Coolant System Butterfly Valve (BF-A-1-14) Closure Accidents 


II. DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND PROVIDE 
THE BASIS FOR THE SELECTION OF ANY INTERIM CONTROLS 


Date Safety Analyst 
PrinVType Name 


Safety Analyst 
Signature 


Date Nuclear Facility Manager 
PrinVType Name 


Nuclear Facility Manager 
Signature 


Is independent technical review required? Yes D No D 
Nuclear Facility Manager 


Signature or Initials 


III. 


Independent Reviewer 
PrinVType Name 


DETERMINATION 
Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, etc.). 
SAR-153, Chapter 15.3.4. 
SAR-153, Chapter 15.13.2 


Independent Reviewer 
Signature 


Date 


ilia: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR 
MALFUNCTION EVALUATED IN THE SAFETY BASIS 


1. Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis? 


Yes ~ No D 
Explain: 


SAR-153, Chapter 15.3.4 assumed that a mechanical failure of the primary coolant system (PCS) butterfly valve 
(BF-A-1-14) leading to rapid closure is a Condition 4 (extremely unlikely) fault. SAR-39 (ATR Design Basis Report) 
and EDF TRA-ATR-779, Revision 2 concluded that closure of this valve to the stop due to operator error, valve 
controller error, or valve mechanical failure is a Condition 3 (unlikely) fault. Also, Section I of this PISA stated that 


the supporting documentation did not address other possible failure mechanisms of the valve, such as fatigue. 
Review of NRC data bases and the operation history of the ATR secondary coolant system butterfly valves 
indicates that the failure of the valve is a least a Condition 3 fault. Based on the contradictory information found in 


various SAR-153 supporting references, this PISA could increase the probability of an accident previously 
evaluated in the safety basis (from a Condition 4 to a Condition 3 fault). 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2005-685 


Subject: Frequency of Primary Coolant System Butterfly Valve (BF-A-1-14) Closure Accidents 


2. Could the PISA increase the consequences of an accidemt previously evaluated in the safety basis? 


Yes D No IZ;] 


Explain: 


The thermal margins resulting from rapid closure of this butterfly valve are presented in Chapter 15.3.4, SAR-153. 
The thermal margins still meet Condition 2 acceptance criteria. The primary coolant system (PCS) pressure 


response resulting from rapid closure of this butterfly valve is presented in Chapter 15.13.2, SAR-153. The 
pressure response is shown to meet Condition 3 acceptance criteria. The consequences are not affected by its 


classification as either a Condition 3 or a Condition 4 fault and therefore, the new information does not increase the 


consequences of an accident previously evaluated in thH safety basis. (As discussed above in Question 1, review 
of NRC data bases and operation history of the ATR seGondary coolant system butterfly valves indicate that the 
failure is a Condition 3 fault.) 


3. Could the PISA increase the probability of occurrence ot a malfunction of equipment important to safety 
previously evaluated in the safety basis? Yes IZ;] No D 
Explain: 


The probability of closure of the flow control valve to the stop due to operator error, valve controller error, or valve 
mechanical failure is reported as a Condition 3 fault in SAR-39 and EDF TRA-ATR-779, Revision 2 and as a 


Condition 4 fault in SAR-153, Chapter 15.3.4. Review of NRC data bases and a review of the operation history of 


the ATR secondary coolant system butterfly valves indicates that valve failure of this butterfly valve is a Condition 3 


event. Without further analysis to reconcile the probabil ty of failure of the valve, the new information could 
increase the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
safety basis. 


4. Could the PISA increase the consequences of a malfunction of equipment important to safety previously 


evaluated in the safety basis? Yes D No IZ;] 


Explain: 


The thermal margins resulting from rapid closure of the valve is presented in SAR-153, Chapter 15.3.4 and the 
effect of the high system pressure resulting from rapid c,osure of the valve is presented in SAR-153, Chapter 
15.13.2. The new information did not raise issues assoGiated with the calculation of consequences due to valve 
malfunction. The valve failure has still been shown to meet Condition 2 acceptance criteria for thermal margins 
(SAR-153 Chapter 15.3.4) and Condition 3 acceptance criteria margins for the pressure increase (SAR-153 
Chapter 15.13.2). Therefore, the consequences are not affected by its classification as either a Condition 3 or a 


Condition 4 fault. Thus, this PISA does not increase the consequences of a malfunction of equipment important to 


safety previously evaluated in the safety basis. (As discussed above in Question 1, review of NRC data bases and 
operation history of the secondary coolant system butterfly valves indicates that the failure is a Condition 3 fault.) 


IIIb: POTENTIAL FOR CREATION OF AN UNANAL YZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE 


5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety 
basis? Yes D No IZ;] 


Explain: 


The accident nor the accident progression has not chan!;Jed. If the valve shaft were to fail due to fatigue as 
discussed in Section I of the PISA, the result would be rapid closure of the valve, which has been analyzed in SAR- 
153, Sections 15.3.4 and Section 15.13.2. Therefore, the new information presented in Section I of this PISA did 


not create the possibility of an accident of a different type than previously evaluated in the safety basis. 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2005-685 


Subject: Frequency of Primary Coolant System Butterfly Valve (BF-A-1-14) Closure Accidents 


6. Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than 


previously evaluated in the safety basis? Yes D No [8] 


Explain: 


The PISA noted that the supporting documentation did not discuss fatigue failures as a possible failure mechanism 


for the valve. While the reason for valve failure is not discussed, the consequences of the failure from whatever the 


cause are bounded by analysis resulting from of a rapid closure case. The NRC data bases reviewed, only 


established the failure rate from all causes and did not differentiate between types of valve failures. Since all 


failures are grouped together, the PISA did not create the possibility of a malfunction of equipment important to 


safety of a different type than previously evaluated in tho safety basis. 


POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY 


7. Could the PISA reduce a margin of safety as defined in the safety basis? 


Explain: 


Yes [8] No D 


The results of this event as presented in SAR-153 have not changed. However based on the References presented 
in SAR-153 the event could be a Condition 3 or a Condition 4 event. If it were concluded by further analysis to be a 


Condition 3 event, the new information presented in Section I of this PISA could reduce the margin of safety as 
defined in the safety basis. 


IlId: usa DETERMINATION CONCLUSION 


8. Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question? 


Yes [8] No D 
Explain: 


Based on the "Yes" responses to questions 1,3 and 7. This PISA does constitute an Unreviewed Safety Question. 


NOTE: If usa determination result is positive, additional notification for ORPS is required per MCP-190 or 
AWP-3.1. 


IV. APPROV ALICONCURRENCE SIGNATURES 


APPROV AL: 


Steven Wagoner 
usa Evaluator 


PrintJType Name ~-, w~ usa a uator 


Signature' 
I ÎIa~ich (J~t '''<.J.'4Cll'' 


Nuclear Facility Ma ager 
Signature 


2/.2d/06 Date 


M /~ RT \ {\,' /"\ L Q C tJ C t: C I ~ 


Nuclear Facility Manager 
PrintJType Name 


fJ-1 'J.-;). I 0 ~ 
Date 


CONCURRENCE: 


1J.l- ~Á ndependent F1eview Committee Chair 
Signature 


-:<-tJ.3 - Dc' 
Date 


A Ian jJ 1-!o~l<H1 S 


Independent Review Committee Chair 
PrintJType Name 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2005-685 


Subject: Frequency of Primary Coolant System Butterfly Valve (BF-A-1-14) Closure Accidents 


Describe the New Information/Discovery: 


The Advanced Test Reactor (ATR) Primary Coolant System (PCS) flow control valve FCV or butterfly valve (BF-A-1-14) is 


designed to provide fine adjustment of the primary coolant flow The FCV is a rotating disk inside the inlet piping. The valve is 


designed with an external stop (on the valve body rather than internal to the valve) to limit the amount of closure. Since there is 


not an internal stop, certain failures downstream of the external stop, would allow the valve to rotate freely. The valve disk has 6 


holes in it and is smaller than the valve throat; therefore, a complete stoppage of flow cannot occur should the flow stop fail and 


the valve close completely. Operating data indicate that the flow induced forces on the disk over the normal operating range are 


in the direction to close the valve. The impact of flow reduction on the core heat removal in the event of FCV closure or failure is 


addressed in SAR-153 Section 15.3.4, Complete Closure of the Flow Control Butterfly Valve. The effect of the closure or failure 


on the pressure transient within the piping is considered in SAR-153 Section 15.13.2, The Flow Control Valve (Butterfly) Fails. 


Closure of the flow control valve to the stop due to operator error, valve controller failure, or valve mechanical failure was 


considered an unlikely fault in the Advanced Test Reactor (ATF~) Design Basis Report (DBR) (SAR-39). The DBR was the 


predessor to the accident analysis in SAR-153. Rapid and complete closure of the flow control valve due to valve shaft failure 


(which bypasses the stop) or closure of the flow control valve with coincident failure of the stop was also considered an unlikely 


fault in the DBR. The unlikely fault category in the A TR DBR corresponds to the Condition 3 fault category in SAR-153. 


A quantitative analysis of the potential for an operator error resulting in closing the valve to the stop was performed to support 


the process control system upgrade project (TRA-ATR-779 Revision 2 and TRA-ATR-7B6). These analyses conclude the 


frequency of an operator error resulting in inadvertent closure of the flow valve to the stop was 7E-03/year which is consistent 


with an unlikely or Condition 3 category. The event is considered as a Condition 4 event in SAR-153. Condition 4 events have 


a lower frequency of occurrence than Condition 3. 


SAR-153 Section 15.3.4 does not refer to the analyses in TRA-A TR-779 and TRA-A TR-786 that are the design basis of the 


existing ATR process control system. TRA-ATR-786 is a reference to Section 15.5, 15.5, Increase in Primary Coolant Inventory. 


SAR-153 does not justify lowering the frequency for inadvertent closure of the valve due to operator error from Condition 3 


determined in TRA-ATR-786 to Condition 4. 


SAR-153 does refer to an analysis (TRA-ATR-839) that supports classifying mechanical failure of the flow control valve as 


Condition 4. The analysis in TRA-ATR-839 determines stresses in various components resulting from the expected maximum 


differential pressure to estimate the likelihood of valve failure. The analysis does not address fatigue failure which would be a 


credible failure mode for the valve. Also the analysis did not look at the industry experience of failures of similar components in 


evaluating the failure frequency. The typical approach in assessing component failure frequency is to use an industry 


experience failure database. 


Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.): 


SAR-153 Revision 16 Effective on 07-APR-05, Section 15.3.4, Complete Closure of the Flow Control Butterfly 


Valve 


SAR-153 Revision 16 Effective on 07 -APR-05, Section 15.13.2, The Flow Control Valve (Butterfly) Fails 


Brower, J. 0., BF-1-A-14 ATR PCS Flow Control Valve Failure Analysis, TRA-ATR-839, October 26, 1993 


Durney, J. l., Evaluation of Pressure Transients Associated With Failure of The Flow Control Valve, TRA-ATR-89B, February 3, 


1994 


Durney, J. l., Safety Analysis Review for Process Control System Upgrade, TRA-ATR-779, Revision 2, August 1993 


Galyean, W. J., Probability of Inadvertent Closure of Butterfly Valve BF-A-14, TRA-ATR-786, April1B, 1993 


Pafford, D. J., RELAP5 Analysis of the Butterfly Valve Closure Transient for the Advanced Test Reactor Updated Final Safety 


Analysis Report, TRA-ATR-847, June 29,1994 


Pafford, D. J., RElAP5 Analysis of the Butterfly Valve Closure Transient During two-Pump Operation for the Advanced Test 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2005-685 


Subject: Frequency of Primary Coolant System Butterfly Valve (BF-A-1-14) Closure Accidents 


Reactor Updated Final Safety Analysis Report, TRA ATR 920, ,June 23,1994 


I. PISA ASSESSMENT 


a. Is there a potential inadequacy in the analytical methodology and/or tools used in the safety basis? 


[8J Yes 0 No 


b. Is there a potential discrepancy between the safl3ty basis assumptions, provisions, or conditions, in the 


accident analysis and the facility operation or parameters? 
0 Yes [8J No 


c. Is the actual physical condition of the facility different than as described in the safety basis (discrepant as- 


found condition)? 
0 Yes [8J No 


d. Has an actual or postulated operational event or incident revealed a potential inadequacy in the safety 


basis? 
0 Yes [8J No 


e. Is this an activity or condition not analyzed in the existing safety basis? 


0 Yes [8J No 


Provide an explanation of the assessment result: 


The determinations of the frequency of occurrence of inadvertent closure and failure of the ATR PCS FCV are 


potentially inadequate. The frequency of inadvertent closure in SAR-153 is not consistent with the process control 


system design basis documentation. The determination of frequency of valve failure is not consistent with 


probabilistic methods used elsewhere in SAR-153 and does not consider all credible failure modes. 


R. T. McCracken 
USQ Evaluator 


PrinUType Name 
~4A~L Q Eval~or'" 


~~atur>. 
rm.tß. "''-<- 


1/ - t 7 -0<" Date 


M.B.McDonough 
Nuclear Facility Manager 


PrintIType Name 


1'''\1'' ~5 
Date 


If the answer to ALL of the assessment questions abovø is No, file the completed form. Do not complete Section II, 


III, or IV. 
If the answer to anyone of the assessment questions i~, Yes, there is a potentially inadequate safety analysis 


(PISA): 
. Nuclear Facility Manager document actions (Section II), including interim operating restrictions, 


taken to place or maintain the facility in a safe condition. 


Nuclear Facility Manager execute repor1ing process per MCP-190 or AWP-3.1, for PISA. 


usa evaluator proceed to Section III. 


. 


. 


II. DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND PROVIDE 


THE BASIS FOR THE SELECTION OF ANY INTERIM CONTROLS 
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POTENTIAL INADEQUACY IN THE SAFETY ANALYSIS (PISA) FORM 
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Facility or Activity: Advanced Test Reactor 


usa Process No.: RTC-USQ-2005-685 


Subject: Frequency of Primary Coolant System Butterfly Valve (BF-A-1-14) Closure Accidents 


In SAR-153 Section 15.13, PCS High Pressure Anomalies, the acceptance criteria for events that result in an increase in 


pressure is that the pressure not exceed 110% of design pressure for high-probability events (Condition 2) and to not exceed 


120% of design pressure for low-probability events (Condition :Oi and 4). The analysis in TRA-A TR-898 determines that the 


maximum over-pressure for failure of the butterfly valve is 114% of design which is within the acceptance criterion for Condition 


3 events. This maximum over-pressure occurs as the valve passes through zero degrees and opens. The pressure transient 


occurs downstream of the valve. The over-pressure upstream af the valve is less than 105% of design. 


SAR-153 Section 15.3, Decrease in Reactor Primary Coolant Flow Rate, refers to analyses in TRA-ATR-847 and TRA ATR 920 


which show butterfly valve closure the results in minimum marçins that are greater than 30 to critical heat flux which is the 


acceptance criterion for a Condition 2 fault. Since the Conditiol1 2 acceptance criterion is met. the consequences meet the less 


restrictive Condition 3 acceptance criterion. 


Since analyses in SAR-153 Sections 15.3.4 and 15.13.2 show the consequences of FCV inadvertent closure or failure meet the 


acceptance criteria for a Condition 3 event, no actions or interim controls are necessary to maintain the plant in a safe condition. 


R. T. McCracken 
Safety Analyst 


PrinVType Name 


./ I'ý",/ (/ 
"... .(..,./. i" .L/;,- . 


r Safety Analyst 


S;g"I""~ ~ ß~ m. P 
Nuclear Facility Manager 


Signature 


'I" 17..- Q5;.- 
Date 


M.B.McDonough 
Nuclear Facility Manager 


PrinVType Name 


u ., 1 -oS- 
Date 


Is independent technical review required? Yes D No D 
Nuclear Facility Manager 


Signature or Initials 


Date 


III. 


Independent Reviewer 
PrinVType Name 


DETERMINATION 
Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, etc.). 


Independent Reviewer 
Signature 


1. 


POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR 


MALFUNCTION EVALUATED IN THE SAFETY BASIS 


Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis? 


Yes 0 No 0 


Explain: 


ilia: 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2005-685 


Subject: Frequency of Primary Coolant System Butterfly Valve (BF-A-1-14) Closure Accidents 


2. Could the PISA increase the consequences of an accident previously evaluated in the safety basis? 


Yes 0 No 0 
Explain: 


3. Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety 


previously evaluated in the safety basis? Yes 0 No 0 


Explain: 


4. Could the PISA increase the consequences of a malfunction of equipment important to safety previously 


evaluated in the safety basis? Yes 0 No 0 


Explain: 


IIIb: POTENTIAL FOR CREATION OF AN UNANAL YZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE 


5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety 


basis? Yes 0 No 0 
Explain: 


6. Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than 


previously evaluated in the safety basis? Yes 0 No 0 


Explain: 


lIIe: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2005-685 


Subject: Frequency of Primary Coolant System Butterfly Valve (BF-A-1-14) Closure Accidents 


7. Could the PISA reduce a margin of safety as defined in tl1e safety basis? Yes 0 No 0 


Explain: 


IUd: USQ DETERMINATION CONCLUSION 


8. Based on the responses to questions 1 - 7 above. does the PISA constitute an Unreviewed Safety Question? 


Yes 0 No 0 


Explain: 


NOTE: If USQ determination result is positive, additional notification for ORPS is required per MCP-190 or 


AWP-3.1. 


IV. APPROVAL/CONCURRENCE SIGNATURES 


APPROVAL: 


Date usa Evaluator 
Print/Type Name 


usa Evaluator 
Signature 


Date 
Nuclear Facility Manager 


PrintlType Name 
Nuclear Facility Manager 


Signature 


CONCURRENCE: 


Independent Review Committee Chair 


PrintlType Name 


Date Independent Review Committee Chair 


Signature 







has six holes in it and is smaller than the valve throat; therefore, a complete stoppage of 


flow cannot occur should the flow stop fail and the valve close completely. Operating 


data indicate that the flow induced forces on the disk over the normal operating range are 


in the direction to close the valve. The impact of flow reduction on the core heat removal 


in the event of FCV closure or failure is addressed in SAR-153, Section 15.3.4, Complete 


Closure of the Flow Control Butterfly Valve. The effect of the closure or failure on the 


pressure transient within the piping is considered in SAR-153, Section 15.13.2, The Flow 


Control Valve (Butterfly) Fails. 


Closure of the flow control valve to the stop due to operator error, valve controller 


failure, or valve mechanical failure was considered an unlikely fault in the ATR Design 


Basis Report (DBR) (SAR-39). The DBR was the predecessor to the accident analysis in 


SAR-153. Rapid and complete closure of the flow control valve due to valve shaft failure 


(which bypasses the stop) or closure of the flow control valve with coincident failure of 


the stop was also considered an unlikely fault in the DBR. The unlikely fault category in 


the ATR DBR corresponds to the Condition 3 fault category in SAR-153. 


A quantitative analysis of the potential for an operator error resulting in closing the valve 


to the stop was performed to support the process control system upgrade project (TRA- 
A TR-779, Revision 2 and TRA-A TR-786). These analyses conclude the frequency of an 


operator error resulting in inadvertent closure of the flow valve to the stop was 7E- 
03/year which is consistent with an unlikely or Condition 3 category. The event is 


considered as a Condition 4 event in SAR-153. Condition 4 events have a lower 


frequency of occurrence than Condition 3. 


SAR-153, Section 15.3.4 does not refer to the analyses in TRA-ATR-779 and TRA-ATR- 
786 that are the design basis of the existing A TR process control system. TRA-A TR-786 
is a reference to Section 15.5, Increase in Primary Coolant Inventory. SAR-153 does not 


justify lowering the frequency for inadvertent closure of the valve due to operator error 


from Condition 3 determined in TRA-A TR-786 to Condition 4. 


SAR-153 does refer to an analysis (TRA-ATR-839) that supports classifying mechanical 


failure of the flow control valve as Condition 4. The analysis in TRA-ATR-839 
determines stresses in various components resulting from the expected maximum 
differential pressure to estimate the likelihood of valve failure. The analysis does not 


address fatigue failure which would be a credible failure mode for the valve. Also, the 


~md y~i~ did flot look at tIll:; iuJuslI Y C^l-'t:I iCllce uf failul c,;:, u[ similal Gömpoln:;;llls in 


cvaluatiflg tHC failUl\.- [It:yuency. The typical approach in assessing component failure 


frequency is to use an industry experience failure database. 
J.i 


{w to v /' r;, (' j:. '^.$ cy-.f-- ) 
16. Is Subcontractors Involved? No 


17. Operating Conditions of Facility at Time of Occurrence: 


The Advanced Test Reactor was at nominal full power for the Cycle 132C-1. 







The A TR SINDA-SAMPLE code models the variation in flow rate in the hot fuel plate 


analysis. The model development did not explicitly address some pertinent sources of 


uncertainty and therefore may not be conservative. Acceptance criteria in safety basis 


surveillance procedures and in-service testing of the emergency pump have been based 


on the values deri ved in the safety basis. 


Occurrence Report No. 14 


USQ No.: RTC-USQ-2005-248 
Discovered: May 4,2005, 1630 


Categorized: May 4,2005, 1630 


The derivations of the analytical limit setpoint and response time requirements for the 


A TR radiation monitoring and seal system (RMSS) are not consistent with the system 


functional performance assumed in the radiological consequence analyses. The 


derivations are based on limits that are not consistent with the A TR plant protection 


criteria specified in the safety basis. 


The derivation of the analytical limit setpoint and response time are not consistent with 


the methods used in the radiological consequence analyses presented in SAR-153, 
Section 15.7 and 15.12. The methodology used for the derivation of the setpoint could 


allow higher off-site doses than predicted by the radiological consequence analyses. 


Since these radiological consequence analyses are the basis upon which DOE approved 


operation of the A TR, the descrepancy represents a potentially inadequate safety analysis. 


The current in-plant setting ensure RMSS actuation and confinement isolation prior to the 


stack discharge rate exceeding the limits for normal operation. The in-plant setting is 


consistent with the system functional performance assumed in the radiological 


consequence analyses for accidental releases. The facility is in a safe condition provided 


the RMSS setting is not raised above the current procedural value. 


The current in-plant setting of less than or equal to 45 mRfhr will be maintained as the 


TSR limit until the next annual SAR update is issued and the applicable TSR and TSR 


bases are revised. The in-plant setting will be controlled using existing procedure change 


control and USQ processes. 


Occurrence Report No. 15 


USQ No.: RTC-USQ-2005-685 
Discovered: February 9,2006,0936 
Categorized: February 9, 2006, 0936 


The Advanced Test Reactor (ATR) Primary Coolant System (PCS) flow control valve 
(FCY) or butterfly valve (BF-A-I-14) is designed to provide fine adjustment of the 


primary coolant flow. The FCY is a rotating disk inside the inlet piping. The valve is 


designed with an external stop (on the valve body rather than internal to the valve) to 


limit the amount of closure. Since there is not an internal stop, certain failures 


downstream of the external stop would allow the valve to rotate freely. The valve disk 







Insert 


Høv:~Yef, review ofNRC data bases and the operation history of the ATR secondary 
coolant system butterfly valves indicates that the failure of the BF-A-1-14 valve is a least 
a Condition 3 fault. 
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Facility or Activity: RTC, TRA-670 Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-376 


Subject: Discrepancies with the high inlet pressure setpoint derivation 


Describe the New Information/Discovery: 


The limiting Condition 2 event which bounds all Condition 2 and 3 high pressure accidents is the loss of 
instrument air. The loss of instrument air will close back pressure control valve PCV -1-1 and open 


pressurizing flow control valve FCV-I-8. This event was last evaluated in 1975; Technical reports TR- 
750, TR-752, TR-797, and TR-829 analyze this accident. This review resulted in identifying the following 
discrepancies/concerns with the high inlet pressure setpoint derivation: 


1. The protective margin identified in TR-829 is based on the nominal air volume (50ft3) in the surge 


tank. TR-752 identifies that the margin is reduced as surge tank air volume decreases. 


2. The surge tank level indication error is not considered and it may be substantial. See Gap -001-05 
and draft EDF-5090. 


3. The analysis incorrectly assumes the trip point for the PPS/ESF occurs at the low point of the 


inlet piping (Volume 48 in RELAP4 model). The bottom ofthis pipe in Volume 48 is at an 
elevation of 47.5 feet. In actuality, the PPS inlet pressure taps are located on the inlet piping 


located in the pipe tunnel downstream ofBF-I-I4. The three taps are at an average elevation of 
63.25 ft. with the highest tap at 64 ft. and the lowest tap at 62-~ ft this would make the RELAP4 
model non-conservative by ~ 7.1 psig. 


Note: the current RELAP5 model has the correct pressure tap elevations. 


4. The analysis assumes that when the standby pressurizing pump starts the total inflow is 600 gpm 
(pressurizing pumps) + 70 gpm gland seal flow. It is assumed to remain constant until tripped off 
by ESF function. The standby pump starts when the discharge pressure of the running pump 
decreases to 260 psig, and at this pressure, the combined flow from both pressurizing pumps is 


close to 700 gpm (SO-16 data). 


Identify the applicable safety basis document(s) (e. g., DSA, SAR, 810, TSRs, etc.): 


SAR-I53, chapter 15.5 - Accident Analysis Increase In Primary Coolant Inventory, 


TR-750- RELAP4 Primary Coolant System Models Utilized tor the Advanced Test Reactor Technical 


Specifications, 


TR-752 - RELAP4 Analysis Results For Utilization In The Development Of The ATR Technical 
Specifications, and 


TR-829 - A TR PPS Limiting Safety System Settings From A TR Technical Specifications Development 
Work 







. 


.. 
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Facility or Activity: RTC, TRA-670 Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-376 


Subject: Discrepancies with the high inlet pressure setpoint derivation 


I. PISA ASSESSMENT 


a. Is there a potential inadequacy in the analytical methodology and/or tools used in the safety basis? 
IZI Yes D No 


b. Is there a potential discrepancy between the safety basis assumptions, provisions, or conditions, in the 
accident analysis and the facility operation or parameters? 
IZI Yes D No 


c. Is the actual physical condition of the facility different than as described in the safety basis (discrepant as- 
found condition)? 


IZI Yes D No 


d. Has an actual or postulated operational event or incident revealed a potential inadequacy in the safety 
basis? 


DYes IZI No 


e. Is this an activity or condition not analyzed in the existing safety basis? 


DYes IZI No 


Provide an explanation of the assessment result: 


There is reason to believe that the safety analysis for the SAR might be in error. Therefore this constitutes 
a PISA 


'Lf: &f c.- Ie. I (R. t< 1" A ., (2. I c/'- ~ 0<.<1: 
--..... 


,5:/? ( /0 +- usa Evaluator C usa Evaluator .... Date 


"" ð n ~ 


I" 
~rin~ype Name 


"" NO' If /\ ,,/L.~ _. t. S;6t"~NO 
-- /J c- I~, 1 Á I' nltK N~ear~cilitYManag';: v\). 


~Fac~itYManage~"- r l-~ PrintIType Name Signature 


If the answer to ALL of the assessment questions above is No, file the completed form. Do not complete Section II, 


III, or IV. 
If the answer to anyone of the assessment questions is Yes, there is a potentially inadequate safety analysis 
(PISA): 


. Nuclear Facility Manager document actions (Section II), including interim operating restrictions, 
taken to place or maintain the facility in a safe condition. 
Nuclear Facility Manager execute reporting process per MCP-190 or AWP-3.1, for PISA. 
USQ evaluator proceed to Section III. 


. 


. 


II. DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND PROVIDE 
THE BASIS FOR THE SELECTION OF ANY INTERIM CONTROLS 


Combining the errors above, the maximum pressure during the high pressure transient is below the 


condition 2 acceptance criteria and well below the safety limit for the PCS piping. 


High Inlet Pressure Protective Margins 


High inlet pressure analytical limit (SAR-153) 408.6 psig 
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Facility or Activity: RTC, TRA-670 Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-376 


Subject: Discrepancies with the high inlet pressure setpoint derivation 


Pressure correction for Volume 48 
Highest PPS inlet pressure tap elevation 
Tap elevation assumed in RELAP4 
Difference 


Pressure correction (0.433 psi/ft) (16.5 ft) = 


64 ft 
47.5 ft 
16.5 ft 


7.2 psi 


Maximum allowed surge tank level (TSR-186) 
Worst case instrument error (draft EDF-5090) 


Worst case surge tank level 
Air volume in the surge tank at 98.2% (EDF-4106) 
Response time error due to 31.9 ft3 (TR-752) 


for conservatism 25 ft3 air volume was used, from TR-752, 
page 106 the rate of pressure increase is 12.5 psi/sec. 


Using the 0.7 sec (0.5 sec instrument response to trip the pump breakers 


and 0.2 sec for the effect of the breaker trip to be seen in the PCS pressure) 


time response, 12.5 psi/sec * 0.7 sec = 8.8 psi 


73% 


25.2% 
98.2% 
31.9 ft3 


The response time used in the analysis is 0.7 sec (0.5 sec instrument response to trip the 


pump breakers and 0.2 sec for the effect of the breaker trip to be seen in the PCS 


pressure.) the total inflow assumed in the analysis is 670 gpm, from the SO test data 


(SO-16) the actual inflow at the worst-case trip point (408.6 psig) could be as high as 


700 gpm (630 gpm pressurizing flow and 70 gpm GSW flow) this would cause a 


pressure overshoot of (700 gpm - 670 gpm)(0.7 sec)(1/60 sec)= 0.35 gallons or 0.047 ft3 


Using the data from PG-T-88-005 rev 1 & TR-752 at the end of the transient the surge 


tank pressure and air volume are 285 psia and 22.44 ft3 respectively, due to the increased 


pressurizing pump flow the new air volume would be 22.39 ft3 (22.44 ft3 -0.04 7 ft3)the 


resulting pressure change would be 
(285 psia * 22.44 ft3/ 22.39 ft3) 


- 285 psia = 0.6 psi 


Combining the errors the worst case pressure 408.6 + 7.1 + 8.6 + 0.6 = 425.2 psig 


Acceptance criteria for condition 2 events is 110% of design pressure (SAR-153) = 


Protective Margin 429 - 425.2 = 3.8 psig 


429 psig 


Safety limit (TSR-186) 
Pr6tective margin 


468 psig 
468 - 425.2 = 42.8 psig 


Continued operation is justified based on meeting the acceptance criterion, Maintaining the current plant 
PPS high inlet pressure setting of385.0 psig, will add an additional 5.6 psig of margin. 
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Facility or Activity: RTC, TRA-670 Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-376 


Subject: Discrepancies with the high inlet pressure setpoint derivation 


.s'-t e. v ê uJ 
l( 1- t/V1 e r 


Safety Analyst 


ß ,fr"f:YZ l;;;v1 fJV is 
Nuclear Facility Manager 


PrintfType Name 


)~W~ S,""ty Ana'Y" 
. 


.~ ' $" ~at",e 
'it7l'1 ~ ~"70'-/{ Ç.,'t- I 


~ 
clear Facility Manager 


Signature 
Date 


rtS-IJ/oC f Dale 


,#c Is independent technical review required? Yes 0 No ø 
Nuclear Facility Manager 


Signature or Initials 


Independent Reviewer 
PrintfType Name 


Independent Reviewer 
Signature 


Date 


III. DETERMINATION 


Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, etc.). 


SAR-153, chapter 15.5 
Technical reports TR-750, TR-752, TR-797, and TR-829 


ilia: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR 
MALFUNCTION EVALUATED IN THE SAFETY BASIS 


1. Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis? 
Yes 0 No 0 
Explain: 


2. Could the PISA increase the consequences of an accident previously evaluated in the safety basis? 
Yes 0 No 0 
Explain: 


3. Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety 
previously evaluated in the safety basis? Yes 0 No 0 
Explain: 
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Facility or Activity: RTC, TRA-670 Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-376 


Subject: Discrepancies with the high inlet pressure setpoint derivation 


4. Could the PISA increase the consequences of a malfunction of equipment important to safety previously 


evaluated in the safety basis? Yes D No D 
Explain: 


IIIb: POTENTIAL FOR CREATION OF AN UNANAL YZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE 


5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety 
basis? Yes D No D 
Explain: 


6. Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than 
previously evaluated in the safety basis? Yes D No D 
Explain: 


lIIe: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY 


7. Could the PISA reduce a margin of safety as defined in the safety basis? 


Explain: 
Yes D No D 


IIId: USQ DETERMINATION CONCLUSION 


8. Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question? 
Yes D No D 
Explain: 
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Facility or Activity: RTC, TRA-670 Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-376 


Subject: Discrepancies with the high inlet pressure setpoint derivation 


NOTE: If USQ determination result is positive, additional notification for ORPS is required per MCP-190 or 
AWP-3.1. 


IV. APPROVAUCONCURRENCE SIGNATURES 


APPROVAL: 


usa Evaluator 
PrintfType Name 


usa Evaluator 
Signature 


Date 


Nuclear Facility Manager 
PrintfType Name 


Nuclear Facility Manager 
Signature 


Date 


CONCURRENCE: 


Independent Review Committee Chair 
PrintfType Name 


Independent Review Committee Chair 
Signature 


Date 
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Facility or Activity: RTC, TRA-670 Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-376 


Subject: Discrepancies with the high inlet pressure setpoint derivation 


Describe the New Information/Discovery: 


The limiting Condition 2 event which bounds all Condition 2 and 3 high pressure accidents is the loss of 
instrument air. The loss of instrument air will close back pressure control valve PCV -1-1 and open 
pressurizing flow control valve FCV-I-8. This event was last evaluated in 1975; Technical reports TR- 
750, TR-752, TR-797, and TR-829 analyze this accident. This review resulted in identifying the following 
discrepancies/concerns with the high inlet pressure setpoint derivation: 


1. The protective margin identified in TR-829 is based on the nominal air volume (50ft3) in the surge 


tank. TR-752 identifies that the margin is reduced as surge tank air volume decreases. 


2. The surge tank level indication error is not considered and it may be substantial. See Gap -001-05 


and draft EDF-5090. 


3. The analysis incorrectly assumes the trip point for the PPSÆSF occurs at the low point ofthe 
inlet piping (Volume 48 in RELAP4 model). The bottom of this pipe in Volume 48 is at an 
elevation of 47.5 feet. In actuality, the PPS inlet pressure taps are located on the inlet piping 


located in the pipe tunnel downstream ofBF-I-I4. The three taps are at an average elevation of 
63.25 ft. with the highest tap at 64 ft. and the lowest tap at 62-Y2 ft this would make the RELAP4 
model non-conservative by ~ 7.1 psig. 


Note: the current RELAP5 model has the correct pressure tap elevations. 


4. The analysis assumes that when the standby pressurizing pump starts the total inflow is 600 gpm 
(pressurizing pumps) + 70 gpm gland seal flow. It is assumed to remain constant until tripped off 
by ESF function. The standby pump starts when the discharge pressure ofthe running pump 
decreases to 260 psig, and at this pressure, the combined flow from both pressurizing pumps is 


close to 700 gpm (SO-I6 data). 


Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.): 


SAR-I53, chapter 15.5 - Accident Analysis Increase In Primary Coolant Inventory, 


TR-750- RELAP4 Primary Coolant System Models Utilized tor the Advanced Test Reactor Technical 
Specifications, 


TR-752 - RELAP4 Analysis Results For Utilization In The Development Of The A TR Technical 
Specifications, and 


TR-829 - ATR PPS Limiting Safety System Settings From ATR Technical Specifications Development 
Work 
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Facility or Activity: RTC, TRA-670 Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-376 


Subject: Discrepancies with the high inlet pressure setpoint derivation 


I. PISA ASSESSMENT 


a. Is there a potential inadequacy in the analytical methodology and/or tools used in the safety basis? 


[8] Yes D No 


b. Is there a potential discrepancy between the safety basis assumptions, provisions, or conditions, in the 


accident analysis and the facility operation or parameters? 
[8] Yes D No 


c. Is the actual physical condition of the facility different than as described in the safety basis (discrepant as- 
found condition)? 


[8] Yes D No 


d. Has an actual or postulated operational event or incident revealed a potential inadequacy in the safety 


basis? 


DYes [8] No 


e. Is this an activity or condition not analyzed in the existing safety basis? 


DYes [8] No 


Provide an explanation of the assessment result: 


There is reason to believe that the safety analysis for the SAR might be in error. Therefore this constitutes 


a PISA 


usa Evaluator 
PrintfType Name 


usa Evaluator 
Signature 


Date 


Nuclear Facility Manager 
PrintfType Name 


Nuclear Facility Manager 
Signature 


Date 


If the answer to ALL of the assessment questions above is No, file the completed form. Do not complete Section II, 
III, or IV. 
If the answer to anyone of the assessment questions is Yes, there is a potentially inadequate safety analysis 
(PISA): 


. Nuclear Facility Manager document actions (Section II), including interim operating restrictions, 


taken to place or maintain the facility in a safe condition. 


Nuclear Facility Manager execute reporting process per MCP-190 or AWP-3.1, for PISA. 
USQ evaluator proceed to Section III. 


. 


. 


II. DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND PROVIDE 
THE BASIS FOR THE SELECTION OF ANY INTERIM CONTROLS 


Combining the errors above, the maximum pressure during the high pressure transient is below the 


condition 2 acceptance criteria and well below the safety limit for the PCS piping. 


High Inlet Pressure Protective Margins 


High inlet pressure analytical limit (SAR-153) 408.6 psig 
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Facility or Activity: RTC, TRA-670 Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-376 


Subject: Discrepancies with the high inlet pressure setpoint derivation 


Pressure correction for Volume 48 
Highest PPS inlet pressure tap elevation 
Tap elevation assumed in RELAP4 
Difference 


Pressure correction (0.433 psi/ft) (16.5 ft) = 


64 ft 
47.5 ft 
16.5 ft 


7.2 psi 


Maximum allowed surge tank level (TSR -186) 


Worst case instrument error (draft EDF-5090) 
Worst case surge tank level 


Air volume in the surge tank at 98.2% (EDF-4106) 
Response time error due to 31.9 ft3 (TR-752) 


for conservatism 25 ft3 air volume was used, from TR-752, 
page 106 the rate of pressure increase is 12.5 psi/sec. 
Using the 0.7 sec (0.5 sec instrument response to trip the pump breakers 


and 0.2 sec for the effect ofthe breaker trip to be seen in the PCS pressure) 


time response, 12.5 psi/sec * 0.7 sec = 8.8 psi 


73% 
25.2% 
98.2% 
31.9 ft3 


The response time used in the analysis is 0.7 sec (0.5 sec instrument response to trip the 


pump breakers and 0.2 sec for the effect of the breaker trip to be seen in the PCS 


pressure.) the total inflow assumed in the analysis is 670 gpm, from the SO test data 
(SO-16) the actual inflow at the worst-case trip point (408.6 psig) could be as high as 


700 gpm (630 gpm pressurizing flow and 70 gpm GSW flow) this would cause a 


pressure overshoot of (700 gpm - 670 gpm)(0.7 sec)(l/60 sec)= 0.35 gallons or 0.047 ft3 


Using the data from PG-T-88-005 rev 1 & TR-752 at the end ofthe transient the surge 


tank pressure and air volume are 285 psia and 22.44 ft3 respectively, due to the increased 


pressurizing pump flow the new air volume would be 22.39 ft3 (22.44 ft3 -0.047 ft3)the 


resulting pressure change would be 
(285 psia * 22.44 ft3/ 22.39 ft3) 


- 285 psia = 0.6 psi 


Combining the errors the worst case pressure 408.6 + 7.2 + 8.8 + 0.6 = 425.2 psig 


Acceptance criteria for condition 2 events is 110% of design pressure (SAR-153) = 


Protective Margin 429 - 425.2 = 3.8 psig 


429 psig 


Safety limit (TSR-186) 
Protective margin 


468 psig 
468 - 425.2 = 42.8 psig 


Continued operation is justified based on meeting the acceptance criterion, Maintaining the current plant 
PPS high inlet pressure setting of385.0 psig, will add an additional 5.6 psig of margin. 
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Facility or Activity: RTC, TRA-670 Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-376 


Subject: Discrepancies with the high inlet pressure setpoint derivation 


Safety Analyst 


PrintfType Name 
Safety Analyst 


Signature 
Date 


Nuclear Facility Manager 
PrintfType Name 


Nuclear Facility Manager 
Signature 


Date 


Is independent technical review required? Yes D No D 
Nuclear Facility Manager 


Signature or Initials 


Independent Reviewer 
PrintfType Name 


Independent Reviewer 
Signature 


Date 


III. DETERMINATION 


Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, etc.). 


SAR-153, chapter 15.5 
Technical reports TR-750, TR-752, TR-797, and TR-829 


ilia: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR 
MALFUNCTION EVALUATED IN THE SAFETY BASIS 


1. Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis? 


Yes D No [gJ 


Explain: 


2. 


The PISA raised issues that the surge tank air volume assumed in the safety analysis did not correctly account for 
the surge tank level uncertainty, that the actual location of the PPS pressure taps was different than modeled and 
that the amount of inflow to the surge tank during a high pressure transient could be greater than modeled. Each of 
these issues could result in a higher pressure response than predicted by the analysis. Even with combining all the 
factors the transient analysis results were within the acceptance criteria. The PISA did not question the function of 
the ESF used to terminate pressure transient nor the acceptance criteria of the event. Therefore, the PISA did not 


increase the probability of occurrence of an accident previously evaluated in the safety basis. 
Could the PISA increase the consequences of an accident previously evaluated in the safety basis? 
Yes D No ~ 
Explain: 


The PISA raised issues that the surge tank air volume assumed in the safety analysis did not correctly account for 
the surge tank level uncertainty, that the actual location of the PPS pressure taps was different than modeled and 
that the amount of inflow to the surge tank during a high pressure transient could be greater than modeled. Each of 
these issues could result in a higher pressure response than predicted by the analysis. Even with combining all the 
factors the transient analysis results were within the acceptance criteria. The PISA did not question the function of 
the ESF used to terminate pressure transient nor the acceptance criteria of the event. Therefore, this PISA could 







. 
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Facility or Activity: RTC, TRA-670 Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-376 


Subject: Discrepancies with the high inlet pressure setpoint derivation 


not increase the consequences of an accident previously evaluated in the safety basis. 


3. Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety 
previously evaluated in the safety basis? Yes D No t8J 


Explain: 


4. 


The PISA raised issues that the surge tank air volume assumed in the safety analysis did not correctly account for 
the surge tank level uncertainty, that the actual location of the PPS pressure taps was different than modeled and 
that the amount of inflow to the surge tank during a high pressure transient could be greater than modeled. Each of 
these issues could result in a higher pressure response than predicted by the analysis. Even with combining all the 


factors the transient analysis results were within the acceptance criteria. The PISA did not question the function of 
the ESF used to terminate pressure transient nor the acceptance criteria of the event. Therefore, the PISA did not 
increase probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
safety basis. 
Could the PISA increase the consequences of a malfunction of equipment important to safety previously 


evaluated in the safety basis? Yes D No t8J 


Explain: 


The PISA raised issues that the surge tank air volume assumed in the safety analysis did not correctly account for 
the surge tank level uncertainty, that the actual location of the PPS pressure taps was different than modeled and 
that the amount of inflow to the surge tank during a high pressure transient could be greater than modeled. Each of 
these issues could result in a higher pressure response than predicted by the analysis. Even with combining all the 
factors the transient analysis results were within the acceptance criteria. The PISA did not question the function of 
the ESF used to terminate pressure transient nor the acceptance criteria. Therefore, the PISA did not increase the 


consequences of a malfunction of equipment important to safety previously 


evaluated in the safety basis. 


IIIb: POTENTIAL FOR CREATION OF AN UNANAL YZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE 


5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety 
basis? Yes D No t8J 


Explain: 


The PISA raised issues that the surge tank air volume assumed in the safety analysis did not correctly account for 
the surge tank level uncertainty, that the actual location of the PPS pressure taps was different than modeled and 
that the amount of inflow to the surge tank during a high pressure transient could be greater than modeled. Each of 
these issues could result in a higher pressure response than predicted by the analysis. Even with combining all the 
factors the transient analysis results were within the acceptance criteria. The PISA did not question the function of 
the ESF used to terminate pressure transient nor the acceptance criteria. Therefore, the PISA did not create the 
possibility of an accident of a different type than previously evaluated in the safety basis. 
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Facility or Activity: RTC, TRA-670 Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-376 


Subject: Discrepancies with the high inlet pressure setpoint derivation 


6. Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than 
previously evaluated in the safety basis? Yes D No ~ 
Explain: 


The PISA raised issues that the surge tank air volume assumed in the safety analysis did not correctly account for 
the surge tank level uncertainty, that the actual location of the PPS pressure taps was different than modeled and 
that the amount of inflow to the surge tank during a high pressure transient could be greater than modeled. Each of 
these issues could result in a higher pressure response than predicted by the analysis. The PISA did not question 
the function of the ESF used to terminate pressure transient nor the acceptance criteria. Even with combining all 


the factors the transient analysis results were within the acceptance criteria. Therefore, the PISA did not create 
the possibility of a malfunction of equipment important to safety of a different type than previously evaluated in the 
safety basis. 


\lie: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY 


7. Could the PISA reduce a margin of safety as defined in the safety basis? 


Explain: 


Yes ~ No D 


The margin of safety presented in SAR-153 has been reduced. The maximum pressure obtained during the loss of 
instrument air event when all the possible uncertainties are accounted for is closer to the acceptance criteria than 


what was presented in SAR-153. The margin went from 20.4 psig to 3.8 psig. Therefore, the PISA does reduce 
the margin of safety established in the safety basis. 


IUd: USQ DETERMINATION CONCLUSION 


8. Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question? 
Yes ~ No D 
Explain: 


Part I shows that there is no potential for an increase in probability or consequence of an accident evaluated in the 
safety basis, Part II shows that there is potential for the creation of an unanalyzed accident or malfunction of a 


different type, and Part III shows that there is a reduction in the margin of safety established in the safety basis. 
Therefore, this PISA does constitute a USQ. 


NOTE: If USQ determination result is positive, additional notification for ORPS is required per MCP-190 or 
AWP-3.1. 


IV. APPROV AUCONCURRENCE SIGNATURES 


APPROVAL: 


51:. Q. V e...- LJ&t 
~o VI p r 


us valuator 
PrintfType Name 


(,/oD'"/()6 
Date 


~~ R.\1 N ß. h~OotJo(j"J 
Nuclear Facility Manager 


PrintfType Name 


c /Ô~ lD6 
Date 


CONCURRENCE: 







. 
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Facility or Activity: RTC, TRA-670 Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-376 


Subject: 


/lJt?tYl P !Io~/f:;Y1S 
Independent Review Committee Chair 


PrinVType Name 


c - ð'-O~ 
Date 
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Facility or Activity: RTC, TRA-670 Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-445 


Subject: . Discrepancy with the ATR Primary System Overpressure Protection Report 


Describe the New Information/Discovery: 


From PG-T-88-005 "ATR Primary Coolant System Overpressure Protection Report", the second most 
demanding transient for PCS relief valve capacity is the complete loss of heat sink (LORS) without a 
reactor scram. Upon a Joss of heat sink the PCS water will heat up, expand, and cause a pressure increase. 
The maximum PCS relief valve flow rate for this transient is stated as 622 gpm. The additional flow of 68 
gpm from the gland seal water (GSW) pump was not considered in the analysis. The SAR requires the 
PCS relief valves to have a total relief capacity of ~688 gpm; this wi II assure that the PCS maximum 
pressure does not exceed 120% of the design pressure. Combining the GSW flow with the LORS 
transient flow would result in a total flow of 690 gpm; this would exceed the capacity of the SAR 
minimum required relief valve flow. The currently installed PCS relief valves have a combined certified 
relief capacity of 700 gpm this would provide adequate protection for this transient. 


Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.): 
SAR-153, chapter 15.5 - Accident Analysis Increase In Primary Coolant Inventory. 
PG-T-88-005 • ATR Primary Coolant System Overpressure Protection Report 


J. PISA ASSESSMENT 


a. 	 Is there a potential inadequacy in the analytical methodology andlor tools used in the safety basis? 
[8J Yes D No 


b. 	 Is there a potential discrepancy between the safety basis assumptions, provisions, or conditions, in the 
accident analysis and the facility operation or parameters? 
[8J Yes D No 


c. 	 Is the actual physical condition of the facility different than as described in the safety basis (discrepant as
tound condition)? 
DYes [8J No 


d. 	 Has an actual or postulated operational event or incident revealed a potential inadequacy in the safety 
basis? 
DYes [8J No 


e. 	 Is this an activity or condition not analyzed in the existing safety basis? 

DYes [8J No 



Provide an explanation of the assessment result: 


There is reason to believe that the safety analysis for the SAR might be in error. Therefore this constitutes 
a PIS A 


6121/06 
Date 


Date 
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Facility or Activity: RTC, TRA-670 Advanced Test Reactor 


usa Process No.: RTC-USa-2006-445 


Subject: Discrepancy with the ATR Primary System Overpressure Protection Report 


If the answer to ALL of the assessment questions above is No, file the completed form. Do not complete Section II, 
HI, or IV. 
If the answer to anyone of the assessment questions is Yes, there is a potentially inadequate safety analysis 
(PISA): 


• 	 Nuclear Facility Manager document actions (Section 11), including interim operating restrictions, 
taken to place or maintain the facility in a safe condition. 


• 	 Nuclear Facility Manager execute reporting process per MCP-190 or AWP-3.1, for PISA. 
• 	 usa evaluator proceed to Section III. 


II. 	 DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND PROVIDE 
THE BASIS FOR THE SELECTION OF ANY INTERIM CONTROLS 


EDF-5522 "Update Complete Loss of Flow and Complete Loss of Heat Sink Analyses for the Advanced 
Test Reactor" performed the loss of heat sink analysis for the SAR chapter 15.2 "Decrease In Heat 
Removal By the Secondary", this analysis assumed a loss of heat sink and the failure of the reactor to 
scram from high pressure, the same as in PO-T-88-005. PG-T-88...Q05 was last revised in 1990, and used 
hand calculations to determine the PCS expansion, some of the assumptions used in the analysis were 
very conservative, for example inlet temperature of 150 Of, outlet temperature of 200 OF, and a PCS flow 
of 34,000 gpm, EDF-5522 was performed in 2005 and used RELAP5 to perform the analysis, RELAP5 
calculated a worst case PCS expansion of 600 gpm. The RELAP5 does not model the GSW inflow, 
combining the two flows result in a total relief valve flow of 668 gpm. This value is below the SAR 
minimum required flow of ~688 gpm. Therefore continued operation with no restriction is justified. 


G.L, 6ko __ Q~ _.... 9..,.(2- ()
------==~=-!...-:S"..:a::;::fe+ty-'::A.ana"":'I)itT:-t----- ~~ 



PrintfType Name Si97ature 



f1 , 6 , /1 L OO#JU\J(}ll />1 6. "YLL- :?'l'l~~l 
Nuclear Facility Manager Nuclear Facility ManagerH Date 


PrintfType Name Signature 


Is independent technical review required? Yes 0 No G:] I :, .£ /'{ t,-~ 


Independent Reviewer Independent Reviewer Date 
PrintfType Name Signature 


III. 	 DETERMINATION 
Identify applicable section(s} of the safety basis document(s} (e.g., DSA, SAR, 810, TSRs, etc.). 
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Facility or Activity: RTC. TRA-670 Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-445 


Subject: Discrepancy with the ATR Primary System Overpressure Protection Report 


ilia: 	 POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR 
MALFUNCTION EVALUATED IN THE SAFETY BASIS 


1. 	 Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis? 
Yes D No D 

Explain: 



2. 	 Could the PISA increase the consequences of an accident previously evaluated in the safety basis? 
Yes D No D 

Explain: 



3. 	 Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety 
previously evaluated in the safety basis? Yes D No D 

Explain: 



4. 	 Could the PISA increase the consequences of a malfunction of equipment important to safety previously 
evaluated in the safety basis? Yes D No D 

Explain: 



IIIb: 	 POTENTIAL FOR CREATION OF AN UNANALYZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE 


5. 	 Could the PISA create the possibifity of an accident of a different type than previously evaluated in the safety 
basis? Yes D No D 

Explain: 
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Facility or Activity: RTC, TRA-670 Advanced Test Reactor 


USQ Process No.: RTC-USQ·2006·445 


Subject: Discrepancy with the ATR Primary System Overpressure Protection Report 


6. 	 Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than 
previously evaluated in the safety basis? Yes 0 No 0 

Explain: 



IIle: 	 POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY 


7. 	 Could the PISA reduce a margin of safety as defined in the safety basis? Yes 0 No 0 
Explain: 


IUd: 	 usa DETERMINATION CONCLUSION 


8. 	 Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question? 
Yes 0 No 0 

Explain: 



NOTE: 11 usa determination result is positive, additional notification for ORPS Is required per MCP-190 or 
AWP-3.1. 	 . 


IV. 	 APPROVAL/CONCURRENCE SIGNATURES 


APPROVAL: 


usa Evaluator usa Evaluator 

PrinVType Name Signature 



Nuclear Facility Manager 	 Nuclear Facility Manager Date 
PrinVType Name Signature 


CONCURR ENCE: 


Independent Review Committee Chair Independent Review Committee Chair Date 
PrinVType Name Signature 
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Facility or Activity: -=-R:..:.T...::::C~____________.____________________ 


USQ Process No.: RTC·USQ-2006·445 


Subject: Discrepancy with the ATR Primary Systerr, Overpressure Protection Report 


Describe the New Information/Discovery: 
From PG-T-88-005 "ATR Primary Coolant System Overpressure Protection Report", the second most 


t. 
demanding transient for PCS relief valve capacity is the complete loss of heat sink (LOHS) without a 
reactor scram. Upon a loss of heat sink the PCS wat,er will heat up, expand, and cause a pressure increase. 
The maximum PCS relief valve flow rate for this tnmsient is stated as 622 gpm. The additional flow of 68 
gpm from the gland seal water (GSW) pump was not considered in the analysis. The SAR requires the 
PCS relief valves to have a total relief capacity of 2:688 gpm; this will assure that the PCS maximum 
pressure does not exceed 120% of the design pressure. Combining the GSW flow with the LOHS 
transient flow would result in a total flow of 690 gpm; this would exceed the capacity of the SAR 
minimum required relief valve flow. The currently installed PCS relief valves have a combined certified 
relief capacity of 700 gpm this would provide adequate protection for this transient. 


Identify the applicable safety basis document(s) (e. g., DSA, SAR. BIO, TSRs. etc.): 
SAR-I53, chapter 15.5· Accident Analysis Increase In Primary Coolant Inventory, 
PG-T-88-005 - ATR Primary Coolant System Overpressure Protection Report 


I. PIS A ASSESSMENT 


a. 	 Is there a potential inadequacy in the analytical methodology and/or tools used in the safety basis? 
[8J Yes 0 No 


b. 	 Is there a potential discrepancy between the safety basis assumptions, proviSions, or conditions, in the 
accident analysis and the facility operation or parameters? 
[8J Yes D No 


c. 	 Is the actual physical condition of the facility different than as described in the safety basis (discrepant as
found condition)? 
DYes I2l No 


d. 	 Has an actual or postulated operational event or incident revealed a potential inadequacy in the safety 
basis? 
DYes I2l No 


e. 	 Is this an activity or condition not analyzed in tho existing safety basis? 

DYes [8J No 



Provide an explanation of the assessment result: 
There is reason to believe that the safety analysis for the SAR might be in error. Therefore this constitutes 
aPISA 


usa Evaluator usa Evaluator 
PrintIType Name Signature 
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Facility or Activity: 


usa Process No.: RTC-USa-2006-445 


Subject: Discrepancy with the ATR Primary System Overpressure Protection Report 


Nuclear Facility Manager Nuclear Facility Manager 

PrintIType Name Signature 



If the answer to ALL of the assessment questions above is No. file the completed form. Do not complete Section II, 
III. or IV. 

If the answer to anyone of the assessment questions is 'fes, there is a potentially inadequate safety analysis 

(PISA): 



• 	 Nuclear Facility Manager document acticms (Section II). including interim operating restrictions, 
taken to place or maintain the facility in a safe condition. 


• 	 Nuclear Facility Manager execute reporting process per MCP-190 or AWP·3.1, for PISA. 
• 	 usa evaluator proceed to Section III. 


II. 	 DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND PROVIDE ,.
THE BASIS FOR THE SELECTION OF ANY INTERIM CONTROLS 
EDF-SS22 "Update Complete Loss of Flow and Complete Loss of Heat Sink Analyses for the Advanced 
Test Reactor" performed the loss of heat sink analysis for the SAR chapter IS.2 "Decrease In Heat 
Removal By the Secondary", this analysis assumed a loss of heat sink and the failure of the reactor to 
scram from high pressure, the same as in PG-T-88-00S. PG-T-88-00S was last revised in 1990, and used 
hand calculations to determine the PCS expansion, some of the assumptions used in the analysis were 
very conservative, for example inlet temperature of ISO OF, outlet temperature of 200 Of, and a PCS flow 
of 34,000 gpm, EDF-SS22 was performed in 200S and used RELAP5 to perform the analysis, RELAPS 
calculated a worst case PCS expansion of 600 gpm. The RELAPS does not model the GSW inflow, 
combining the two flows result in a total relief valvl~ flow of 668 gpm. This value is below the SAR 
minimum required flow of 2:688 gpm. Therefore continued operation with no restriction is justified. 


Safety Analyst Safety Analyst Date 
PrintIType Name Signature 


Nuclear Facility Manager Nuclear Facility Manager Date 
PrintIType Name Signature 


Is independent technical review required? Yes 0 No 0 
Nuclear Facility Manager 


Signature or Initials 


Independent Reviewer Independent Reviewer Date 
PrintIType Name Signature 


III. 	 DETERMINATION 


Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, etc.). 


SAR-153, Chapter 15.5 - Accident Analysis Increase In Primary Coolant Inventory, 

SAR-153, Chapter IS.2 - Decrease in Heat Removal by the Secondary. 
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Facility or Activity: ..!:R!.!T.;C~_________________________________ 


USQ Process No.: RTC-USQ-2006-44S 


Subject: Discrepancy with the ATR Primary System Overpressure Protection Report 


ilia: 	 POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR 
MALFUNCTION EVALUATED IN THE SAFETY BASIS 


1. 	 Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis? 
Yes 0 No I.'8l 
Explain: 

The PISA only questioned the maximum relief capacity of the pes relief valves, SF·A-71 and SF-A-72. The probability of failure 

of the valves was not an issue. Therefore, the PISA does not increase the probability of occurrence of an accident 

previously evaluated in the safety basis. 



2. 	 Could the PISA increase the consequences of an accident previously evaluated in the safety basis? 
Yes I.'8l No 0 
Explain: 
This PISA raised an issue on the maximum relief capacity of the pes relief valves, SF-A-71 and SF-A-72. SAR-153 
documented a maximum required flow of 622 gpm due to thermal expansion but did not account for additional flow from the 
gland seal system. Between coolant expansion and additions by the gland seal pumps the flow could be as high as 690 gpm. 
The SAR requires the pes relief valves to have a total relief cupacity of ~88 gpm; this will assure that the pes maximum 
pressure does not exceed 120% of the design pressure. In actuality the relief valves have been certified to relieve at 700 gpm 
and would relieve either flow value. The difference of 2 gpm (H88 gpm versus 690 gpm) is expected to have only a minor impact 
on the system pressure upstream of the relief valves. However, a slightly higher pressure could be viewed as increasing the 
consequences of an accident previously evaluated in the s.afety basis. With this pressure increase the maximum 
pressure may exceed 120% of the design pressure. Therefore, this PISA does increase the consequences of an accident 
previously evaluated in the safety basis. 


3. 	 Could the PISA increase the probability of occurrence 01 a malfunction of equipment important to safety 
previously evaluated in the safety basis? Yes 0 No I.'8l 
Explain: 


The PISA only questioned the capacity of the relief valves, SF ..A-71 and SF-A-72. The probability of occurrence of a 
malfunction of equipment important to safety previously evaluated in the safety basis was not an issue. Therefore, the PISA 
does not increase the probability of occurrence of malfunction of equipment important to safety 
previously evaluated in the safety basis. 


4. 	 Could the PISA increase the consequences of a malfunetion of equipment important to safety previously 
evaluated in the safety basis? Yes 121 No 0 
Explain: 
The PISA only questioned the capacity of the relief valves, SF·A-71 and SF-A-72. The difference between the reported relief 
value flow rates was 2 gpm, 688 gpm versus 690 gpm. This difference of 2 gpm is expected to have only a minor impact on the 
plant pressure response, but might result in the pes system n~aching a slightly higher pressure value than presented in SAR
153. This increase may mean that the pes maximum pressure may not remain within 120% of the design pressure. 
Therefore, this PISA does increase consequences of an aCGident previously evaluated in the safety basis. 


IIIb: 	 POTENTIAL FOR CREATION OF AN UNANALYZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE 
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Facility or Activity: 


USQ Process No.: RTC·USQ·2006·445 


Subject: Discrepancy with the ATR Primary Systerr Overpressure Protection Report 


5. 	 Could the PISA create the ~ssibility of an accident of a different type than previously evaluated in the safety 
basis? Yes 0 No lZI 
Explain: 


The PISA only questioned the capacity of the relief valves, SF-A-71 and SF-A·72. The PISA did not question the failure of the 
relief valves to open or of the valves to fail in a way different than discussed in SAR-153. Therefore, the PISA did not create the 
possibility of an accident of a different type than previously evaluated in the safety basis. 


6. 	 Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than 
previously evaluated in the safety basis? Yes 0 No I2l 
Explain: 


The PISA only questioned the capacity of the relief valves, SF·A·71 and SF-A-72. The PISA did not question the failure of the 
relief valves to open orof the valves to fail in a way different than discussed in SAR·153. Therefore, the PISA did not create 
the possibility of a malfunction of equipment important to safety of a different type than previously evaluated in the 
safety basis 


IIIc: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY 


7. Could the PISA reduce a margin of safety as defined in the safety basis? Yes I2l No 0 
Explain: 


The PISA identified that the possible flow rate through the relief valves might be 2 gpm more than assumed in SAR-153 (690 
gpm versus 688 gpm). This increase could cause the system pressure to be slightly higher than presented in SAR·153. This 
change could reduce the required 120% margin required betwl3en the pes maximum pressure and the piping design pressure. 
This slight difference in pressure could reduce a margin of safflty as defined in the safety basis. 


IUd: 	 usa DETERMINATION CONCLUSION 


8. 	 Based on the res~nses to questions 1 - 7 above, does the PISA constitute an Un reviewed Safety Question? 
Yes I2l No 0 
Explain: 
Part I shows that there is a potential for an increase in probability or consequence of an accident evaluated in the safety basis. 
Part II shows that there is no potential for the creation of an unanalyzed accident or malfunction of a different type. and Part III 
shows that there is a reduction in the margin of safety established in the safety basis. Therefore. this PISA finding does 
constitute a usa. 


NOTE: If usa determination result is positive, additional notification for ORPS Is required per MCP-190 or 
AWP-3.1. 


IV. 	 APPROVAUCONCURRENCE SIGNATURES 


APPROVAL: 


>':R. (Vr:4;rl/ VI. eC 
Q Evaluator ate 


PrintIType Name 	 Signature 


'. 








__ 
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Facility or Activity: ..:..R:...:T..:::.C:...-_______________________________ 


usa Process No.: RTC-USa-2006-445 


Subject: Discrepancy with the ATR Primary System Overpressure Protection Report 


~h4-+1\.::l..:r~"-J-\-;..,1:-:-,JV,-:---!("\~<":::-"O~(,,--'N_·\'_'v_:~._\_l__ )_,_?11_~_.,.,..fV\-;-1-,_=f/l-=It-::_:_:_~_:_jl:__1'\..(i-~--+;-~___ -; Il () (d>£ 
Nuclear FacUity Manager Nuclear Facility Manager Date 


PrintIType Name Signature 


CONCURRENCE: 


1(. r M £TC"ltLF ,ttRik,~)
Independent Review Committee Chair 


PrintIType Name 
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Facility or Activity: NMIS 


USQ Process No.: RTC-USQ-2006-517 


Subject: Uranium Powder Hazard 


I. 


Describe the New Information/Discovery: 
A recent project for the permanent removal of non-A TR fuel from NMIS is ongoing. It has prompted a review of the 


inventory of powdered material that is stored in the NM/S to determine if it was within the safety basis to repackage 
and permanently remove the material from the facility. The quantity of material in some of the individual packages 
was large enough to question the validity of the hazard evaluation of powders in the SAR. 


Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.): 


SAR-154, "Safety Analysis Report for the Nuclear Materials Inspection and Storage Facility" 


TSR-154, "Nuclear Material Inspection and Storage Facility (NMIS) TRA-621" 


PISA ASSESSMENT 


a. Is there a potential inadequacy in the analytical methodology and/or tools used in the safety basis? 


DYes [2J No 


b. Is there a potential discrepancy between the safety basis assumptions, provisions, or conditions, in the 
accident analysis and the facility operation or parameters? 
[2J Yes D No 


c. Is the actual physical condition of the facility different than as described in the safety basis (discrepant as- 
found condition)? 


DYes [2J No 


d. Has an actual or postulated operational event or incident revealed a potential inadequacy in the safety 
basis? 


DYes [2J No 


e. Is this an activity or condition not analyzed in the existing safety basis? 


DYes [2J No 


Provide an explanation of the assessment result: 
(a) No, the methodology prescribed for hazard evaluation is discussed in DOE standards and company guide 


[NS 18104] and includes using a qualitative evaluation. In this SAR, a qualitative analysis was completed 
as allowed and is discussed in sections 3.3.2.3.6 and 3.3.2.3.8. 


(b) Yes, the assumptions used to complete the qualitative hazard analysis seemed to be based on several 
premises that may not be valid. First although there is claim that some of the fuel is in powdered form 
[section 3.3.2.1.2] there is no quantitative assessment of the facility powder inventory in section 3.3.2.1 as 
listed on Table 3-7 ofthe SAR. The assumption inferred is that the other fuel types will be enveloping in 


the hazard evaluation. Section 3.3.2.3.4 states that "...radiotoxic properties of uranium were considered to 


be enveloping due to the high enrichment of thE! uranium, and thus the chemical toxicity of uranium was 
not analyzed. 


" This seems to be based on the assumption that none of the packages contain more than 
300 grams of uranium [ID-LITC- TRA-1999-0010] as well as being highly enriched. The current inventory 
does not support these inferences. Based on the recent available inventory masses of the powder 
packages range from 22 to 3355 grams of total uranium and enrichment varies from 1.8% to 23.7%. 


(c) No, there is no difference in the physical condition of the facility from that described in the safety basis. 
(d) No, event directly precipitated an inadequacy in the safety basis. 
(e) No, the hazard of storing and handling of powde'rs has been analyzed in the safety basis albeit 


qualitatively. 


C Satterwh ite 


usa Evaluator 
PrintfType Name 


B Clements 
Nuclear Facility Manager 


PrintfType Name 


1~:ttM(Á)t ~ 
usa Evaluator 


..6'~~Mf, 
Nuclear Faci ity Manager 


Signature 


d 
7/24/2006 


Date 


W;Ä; 
Date 
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Facility or Activity: NMIS 


usa Process No.: RTc-usa-2006-517 


Subject: Uranium Powder Hazard 


If the answer to ALL of the assessment questions above is No, file the completed form. Do not complete Section II, 


III, or IV. 
If the answer to anyone of the assessment questions is Yes, there is a potentially inadequate safety analysis 
(PISA): 


. Nuclear Facility Manager document actions (Section II), including interim operating restrictions, 
taken to place or maintain the facility in a safe condition. 
Nuclear Facility Manager execute reporting process per MCP-190 or AWP-3.1, for PISA. 
usa evaluator proceed to Section III. 


. 


. 


II. DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND PROVIDE 
THE BASIS FOR THE SELECTION OF ANY INTERIM CONTROLS 
No immediate action was necessary since all powders are in approved storage and thus the facility is already in a 


safe condition. To maintain the facílíty in a safe condition it is necessary prohibit the removal of all powders from 
approved storage unless the following conditions are met. The selection of interim controls includes: 


Uranium powders are prohibited in the clean room. 
Uranium powders may not be taken from approved storage without procedures which implement the appropriate 
level of approved controls and the emergency management plan containing the appropriate Emergency Response 
Planning Guidelines [ERPGs] for the facílíty. This does not preclude removing unopened drums from the facílíty. 


C Satterwhite 
. C~Q.~w6{ {f 7/24/2006 


P;:~:::::e ~~~t~í.,d ;:~h 
Nuclear Facility Manager Nuclear acility Manager Dáte 


PrintfType Name Signature 


Is independent technical review required? Yes D No ~ yJíV(~/ 
Nuclear Facility Manager 


Signature or Initials 


Independent Reviewer 
PrintfType Name 


Independent Reviewer 
Signature 


Date 


III. DETERMINATION 
Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, etc.). 
SAR-154 sections 3.3.2.1.2,3.3.2.3.4,3.3.2.3.6 and 3.3.2.3.8. 
SAR-154 Chapter 6A 
TSR 5.154.1 
ID-LITC-TRA-1999-0010, "Review of Nuclear Material Inspection and Storage (NMIS) Facílíty SAR Results in 


Positive USQ Concerning Uranium Powder Handling" 


ilia: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR 
MALFUNCTION EVALUATED IN THE SAFETY BASIS 


1. Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis? 
Yes D No [gj 


Explain: 


The probability of an accident is within the bounds of the previously evaluated accidents. Therefore there is no 
impact on the occurrence of a drop accident postulated in a facílíty DSA so the probability of occurrence of 
accidents is not changed. 
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Facility or Activity: NMIS 


USQ Process No.: RTC-USQ-2006-517 


Subject: Uranium Powder Hazard 


2. Could the PISA increase the consequences of an accident previously evaluated in the safety basis? 


Yes 0 No 0 
Explain: 


The consequences resulting from the qualitative evaluation in the SAR for powder handling accidents is "low". A 


reevaluation of consequenses using the methodology of comparing a calculated room airborn concentration against 


the ERPG limits results in a consequence of "high". Thus there is impact on the consequence of the drop accident 


postulated in a facility DSA. 


Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety 


previously evaluated in the safety basis? Yes 0 No 0 
Explain: 


The proposed changes do not impact any equipment important to safety. 


3. 


4. Could the PISA increase the consequences of a malfunc:tion of equipment important to safety previously 


evaluated in the safety basis? Yes 0 No 0 
Explain: 


The proposed changes do not impact any equipment important to safety. 


IIIb: POTENTIAL FOR CREATION OF AN UNANAL YZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE 


5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety 
basis? Yes 0 No 0 
Explain: 


The methodology for the development of accident scenarios in the facility safety bases is not impacted by the new 
information. Therefore, the possibility of an accident is not changed. 


6. Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than 


previously evaluated in the safety basis? Yes 0 No 0 


Explain: 


The proposed changes do not impact any equipment important to safety. 


lIIe: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY 
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Facility or Activity: NMIS 


USQ Process No.: RTC-USQ-2006-517 


Subject: Uranium Powder Hazard 


7. Could the PISA reduce a margin of safety as defined in the safety basis? Yes [ZJ 


Explain: 


The evaluations completed in the facílty safety basis to support the derivation of safety controls for powder handling 
are impacted. Therefore, the margin of safety is effected. 


No D 


IUd: USQ DETERMINATION CONCLUSION 


8. Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question? 
Yes [ZJ No D 
Explain: 


This does constitute an unreviewed safety question since the consequences of the drop accident are changed. 


NOTE: If USQ determination result is positive, additional notification for ORPS is required per MCP-190 or 
AWP-3.1. 


IV. APPROV ALICONCURRENCE SIGNATURES 


APPROVAL: 


C Satterwh ite 


usa Evaluator 
PrintfType Name 


C2 lL-~) lJ.J't( f:; 


US.O.. Evaluator 


. .;{ /' "~I"" ::zi~' '. /l'1& 1. .- 
Nuclear Facility Manager 


Signature 


7/24/2006 
Date 


B Clements 
Nuclear Facility Manager 


PrintfType Name 


0~r6 
Date 


CONCURRENCE: 


A Hoskins 
Independent Review Committee Chair 


PrintfType Name 


Ale- e~~.;., Independent evi w Committee Chair 
Signature 


l"d<l- 06' 
Date 
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Facility or Activity: RTC, TRA-670-Advanced Test Reactor 


usa Process No.: RTC-USQ-2006-577 
Discrepancies in the Analysis of Rupture of a Heat Exchanger Tube and the Bases for the 


Subject: Secondary Coolant System (SCS) Activity Level 


Describe the New Information/Discovery: 
SAR-153, Chapter 15.6 "Decrease in Primary Coolant Inventory" Section 15.6.3 discusses a rupture of a heat 
exchanger tube; this Condition 2 event will result in a 200-300 gpm loss of coolant accident. TRA-ATR -905- 
"Bases for Technical Specification 3.4 Secondary Coolant Radioactivity Control" establishes a SCS activity limit of 


0.01 MCi/ml for Condition 1 (normal operation and anticipated operational transients). According to the analysis a 


secondary coolant system (SCS) radioactivity concentration of 0.01 MCi/ml would result in exposures of no more 
than 2.5 mrem/year EDE to a full time resident at the INL nearest site boundary and no more than 500 mrem/year 
EDE to the maximally exposed RTC worker. These exposure limits were based on DOE Orders and guidance in 


effect at the time of the analyses. Discrepancies arise from the use of the results of the condition 1 analysis in ATR- 
TRA-905 for the analysis of the condition 2 heat exchanger tube rupture in SAR-153 Section 15.6.3. Additionally, 


there are assumptions in TRA-ATR-905 that cannot be supported. Several discrepancies were noted: 


1. The isotopic release rates from the SCS are based on 1900 gpm SCS blowdown (evaporation) and a SCS 
activity of 0.01IJCi/ml. The release rates should have been based on the primary coolant system (peS) 
activity limit (20IJCi/ml) and a combined release rate of break flow and PCS degassing flow (-300 gpm). 
Volatile radioactive material (e.g., noble gases) that leaks from the primary coolant system (PCS) would be 
released from the SCS to the environment at a rate higher than the evaporation rate assumed in the 
analysis. Since these materials are not retained in the water they would be released when the coolant was 
exposed to the atmosphere. 


2. The PCS normal activity source term assumed in the analysis was obtained from depressurized pes RML 
samples, the depressurization of the PCS sample would cause the volatile gaseous isotopes to come out of 
solution leaving mostly particulates in the sample and therefore the total activity would not be appropriately 
represented in the RML sample analysis. 


3. The site boundary dose calculation only includes the source from the cooling tower and neglects the 
release from the stack. Both sources would contribute to the site boundary dose. 


4. The current method for verifying PCS and SCS activity levels remain below limits may not be appropriate. 
The current depressurized PCS activity sample (RML and Deepwell) measures mostly particulates and 
would not be a representative sample of actual water activity. The SCS sample would be degassed by the 
action of water flow over the cooling tower leaving mostly particulates in the in the water sample, this too 
would be not be a representative sample. 


5. The Xla used in the determination of the limit for normal operation is a long term average value that is 


appropriate for a long term exposure calculation. The accident analysis should be based on a worst-case 
(i.e., 95%) XlQ to be consistent with the accident analysis methodology described in SAR-153. 


6. The time to reach the secondary coolant system (SCS) activity limit in SAR-153 chapter 15.6 is 


miscalculated. It appears the time is calculated for a SCS activity of 1 jJCiJml rather than the 0.01 jJCiJml 


SCS activity limit. 
Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.): 
SAR-153, chapter 15.6-Decrease in Primary Coolant Inventory 
EDF TRA-ATR-905-Bases For Technical Specification 3.4 Secondary Coolant Radioactivity Control 


I. PISA ASSESSMENT 
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Facility or Activity: RTC, TRA-670-Advanced Test Reactor 


usa Process No.: RTC-USa-2006-577 
Discrepancies in the Analysis of Rupture of a Heat Exchanger Tube and the Bases for the 


Subject: Secondary Coolant System (SCS) Activity Level 


a. Is there a potential inadequacy in the analytical methodology and/or tools used in the safety basis? 


~ Yes D No 


b. Is there a potential discrepancy between the safety basis assumptions, provisions, or conditions, in the 


accident analysis and the facility operation or parameters? 
~ Yes D No 


c. Is the actual physical condition of the facility different than as described in the safety basis (discrepant as- 
found condition)? 
D Yes ~ No 


d. Has an actual or postulated operational event or incident revealed a potential inadequacy in the safety 


basis? 
D Yes ~ No 


e. Is this an activity or condition not analyzed in the existing safety basis? 
D Yes ~ No 


Provide an explanation of the assessment result: 


The analysis for the SCS activity limit incorrectly assumes that volatile constituents will be released to the 


environment based on the evaporation rate of the SCS cooling tower, likewise the PCS and SCS activity 


surveillances incorrectly assume that all activity constituents will be measured. Based on this, the answer to 


questions a and b are yes. 


J E-/'~'/I~. ~I/G~/'--; +- ~(2/clc 
/ usa Evaluator 


PrintfType Name 
I 


>" I~ (l í r tJ ~, /1 
~ 


(þlJoU~tJ 
Nuclear Facility Manager 


PrintfType Name 


"( ~ /-) '--.-- -^-- (' . 


...' 
/ 


~~ j-(/ 
"t=-_r>'- _.;-- 


usa Evaluator 


~,6~ Nuclear Facility M~{ Signature 


ç-' /'- ,~ lu:~ 
) / 


/ Date 
. 


i("J'J/$6 
Date 


If the answer to ALL of the assessment questions above is No, file the completed form. Do not complete Section II, 


III, or IV. 
If the answer to anyone of the assessment questions is Yes, there is a potentially inadequate safety analysis 
(PISA): 


. Nuclear Facility Manager document actions (Section II), including interim operating restrictions, 


taken to place or maintain the facility in a safe condition. 


Nuclear Facility Manager execute reporting process per MCP-190 or AWP-3.1, for PISA. 


usa evaluator proceed to Section III. 


. 


. 


II. DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND PROVIDE 
THE BASIS FOR THE SELECTION OF ANY INTERIM CONTROLS 


Establish an interim control for the SCS activity of no more than 100 cpm above background. With the radioactivity greater than 


100 cpm above background. Perform a 10 minute background per DOP-6.1.1 (ATR Canberra Well Counting System), take a 


second, and if necessary a third sample, within 30 minute intervals. If two samples show radioactivity greater than 100 cpm 


above background, boundary fault leakage is possible. Enter T.SìR 1 ii~ seetieR ~.ð.9 Prima'y r.ool<lnt I o",kagQ, år1d AOP 2.4 - 


Primary To Secondary Leak. ~'G J/~6 


'5 -éeu-'L 
J 


tí( ~ trl/ter 
Safety Anal st 


PrintfType Name 


SÁ:.-9- f-t/7~ Safety Analyst 


Signature 


?/J- 2/0 C 
Date 
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Facility or Activity: RTC, TRA-670-Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-577 
Discrepancies in the Analysis of Rupture of a Heat Exchanger Tube and the Bases for the 


Subject: Secondary Coolant System (SCS) Activity Level 


Date Nuclear Facility Manager 
PrinVType Name 


Nuclear Facility Manager 
Signature 


Is independent technical review required? Yes D No D 
Nuclear Facility Manager 


Signature or Initials 


Independent Reviewer Independent Reviewer 
PrinVType Name Signature 


DETERMINATION 


Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, etc.). 


Date 


III. 


ilia: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR 
MALFUNCTION EVALUATED IN THE SAFETY BASIS 


1 
. 


Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis? 


Yes D No D 
Explain: 


2. Could the PISA increase the consequences of an accident previously evaluated in the safety basis? 


Yes D No D 
Explain: 


3. Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety 
previously evaluated in the safety basis? Yes D No D 


Explain: 
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Facility or Activity: RTC, TRA-670-Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-577 
Discrepancies in the Analysis of Rupture of a Heat Exchanger Tube and the Bases for the 


Subject: Secondary Coolant System (SCS) Activity Level 


4. Could the PISA increase the consequences of a malfunction of equipment important to safety previously 


evaluated in the safety basis? Yes D No D 


Explain: 


IIIb: POTENTIAL FOR CREATION OF AN UNANAL YZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE 


5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety 


basis? Yes D No D 
Explain: 


6. Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than 


previously evaluated in the safety basis? Yes D No D 


Explain: 


IIle: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY 


7. Could the PISA reduce a margin of safety as defined in the safety basis? 


Explain: 


Yes D No D 


IIId: usa DETERMINATION CONCLUSION 
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POTENTIAL INADEQUACY IN THE SAFETY ANALYSIS (PISA) FORM 
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Facility or Activity: RTC, TRA-670-Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-577 
Discrepancies in the Analysis of Rupture of a Heat Exchanger Tube and the Bases for the 


Subject: Secondary Coolant System (SCS) Activity Level 


8. Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question? 


Yes 0 No 0 
Explain: 


NOTE: If usa determination result is positive, additional notification for ORPS is required per MCP-190 or 


AWP-3.1. 


APPROV AUCONCURRENCE SIGNATURES IV. 


APPROV AL: 


Date usa Evaluator 
PrinVType Name 


usa Evaluator 
Signature 


Date Nuclear Facility Manager 
PrinVType Name 


Nuclear Facility Manager 
Signature 


CONCURRENCE: 


Date Independent Review Committee Chair 
PrinVType Name 


Independent Review Committee Chair 
Signature 
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Facility or Activity: RTC, TRA-670-Advanced Test Reactor 


usa Process No.: RTC-USa-2006-577 
Discrepancies in the Analysis of Rupture of a Heat Exchanger Tube and the Bases for the 


Subject: Secondary Coolant System (SCS) Activity Level 


Describe the New Information/Discovery: 


SAR-153, Chapter 15.6 "Decrease in Primary Coolant InventorY;' Section 15.6.3 discusses a rupture of a heat 


exchanger tube; this Condition 2 event will result in a 200-300 gpm loss of coolant accident. TRA-A TR -905- 


"Bases for Technical Specification 3.4 Secondary Coolant Radioactivity Control" establishes a SCS activity limit of 


0.01IlCi/ml for Condition 1 (normal operation and anticipated operational transients). According to the analysis a 


secondary coolant system (SCS) radioactivity concentration of 0.01 IlCi/ml would result in exposures of no more 


than 2.5 mrem/year EDE to a full time resident at the INl. nearest site boundary and no more than 500 mrem/year 
EDE to the maximally exposed RTC worker. These exposure limits were based on DOE Orders and guidance in 


effect at the time of the analyses. Discrepancies arise from the use of the results of the condition 1 analysis in A TR- 
TRA-905 for the analysis of the condition 2 heat exchanuer tube rupture in SAR-153 Section 15.6.3. Additionally, 


there are assumptions in TRA-A TR-905 that cannot be supported. Several discrepancies were noted: 


1. The isotopic release rates from the SCS are based on 1900 gpm SCS blowdown (evaporation) and a SCS 


activity of 0.01 ~Ci/ml. The release rates should have been based on the primary coolant system (PCS) 


activity limit (20~Ci/ml) and a combined release rate of break flow and PCS degassing flow (-300 gpm). 
Volatile radioactive material (e.g., noble gases) that leaks from the primary coolant system (PCS) would be 


released from the SCS to the environment at a rate higher than the evaporation rate assumed in the 


analysis. Since these materials are not retained in the water they would be released when the coolant was 


exposed to the atmosphere. 


2. The PCS normal activity source term assumed ill the analysis was obtained from depressurized PCS RML 


samples, the depressurization of the PCS sample would cause the volatile gaseous isotopes to come out of 


solution leaving mostly particulates in the sampl13 and therefore the total activity would not be appropriately 


represented in the RML sample analysis. 


3. The site boundary dose calculation only includes the source from the cooling tower and neglects the 


release from the stack. Both sources would contribute to the site boundary dose. 


4. The current method for verifying PCS and SCS activity levels remain below limits may not be appropriate. 


The current depressurized PCS activity sample (RML and Deepwell) measures mostly particulates and 


would not be a representative sample of actual water activity. The SCS sample would be degassed by the 


action of water flow over the cooling tower leaving mostly particulates in the ~water sample, this too 


would be not be a representative sample. 1U--,.(1..'{(oCl 


5. The x/a used in the determination of the limit for normal operation is a long term average value that is 


appropriate for a long term exposure calculation. The accident analysis should be based on a worst-case 


(i.e., 95%) XIQ to be consistent with the accident analysis methodology described in SAR-153. 


6. The time to reach the secondary coolant system (SCS) activity limit in SAR-153 chapter 15.6 is 


miscalculated. It appears the time is calculated for a SCS activity of 1 JiCi/ml rather than the 0.01 JiCi/ml 


SCS activity limit. 


Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.): 


SAR-153, chapter 15.6-Decrease in Primary Coolant Inventory 
EDF TRA-ATR-905-Bases For Technical Specification 3.4 Secondary Coolant Radioactivity Control 


I. PISA ASSESSMENT 
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Facility or Activity: RTC, TRA-670-Advanced Test Reactor 


usa Process No.: RTC-USa-2006-577 
Discrepancies in the Analysis of Rupture of a Heat Exchanger Tube and the Bases for the 


Secondary Coolant System (SCS) Activity Level 


a. Is there a potential inadequacy in the analytical methodology and/or tools used in the safety basis? 


r8J Yes 0 No 


b. Is there a potential discrepancy between the sah3ty basis assumptions, provisions, or conditions, in the 


accident analysis and the facility operation or parameters? 
r8J Yes 0 No 


Subject: 


c. Is the actual physical condition of the facility diffment than as described in the safety basis (discrepant as- 


found condition)? 
0 Yes r8J No 


d. Has an actual or postulated operational event or incident revealed a potential inadequacy in the safety 


basis? 
0 Yes r8J No 


e. Is this an activity or condition not analyzed in thE! existing safety basis? 
0 Yes ~ No 


Provide an explanation of the assessment result: 


The analysis for the SCS activity limit incorrectly aSSUmE!S that volatile constituents will be released to the 


environment based on the evaporation rate of the SCS cooling tower, likewise the PCS and SCS activity 


surveillances incorrectly assume that all activity constituBnts will be measured. Based on this, the answer to 


questions a and b are yes. 


Date usa Evaluator 
PrinVfype Name 


usa Evaluator 
Signature 


Nuclear Facility Manager 
PrinVfype Name 


Nuclear Facility Manager 
Signature 


Date 


If the answer to ALL of the assessment questions above is No, file the completed form. Do not complete Section II, 


III, or IV. 
If the answer to anyone of the assessment questions is Yes, there is a potentially inadequate safety analysis 


(PISA): 
. Nuclear Facility Manager document actions (Section II), including interim operating restrictions, 


taken to place or maintain the facility in a safe condition. 


Nuclear Facility Manager execute reporting process per MCP-190 or AWP-3.1, for PISA. 


usa evaluator proceed to Section III. 


. 


. 


II. DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND PROVIDE 
THE BASIS FOR THE SELECTION OF ANY INTERIM CONTROLS 


Establish an interim control for the SCS activity of no more than 100 cpm above background. With the radioactivity greater than 


100 cpm above background. Perform a 10 minute background per DOP-6.1.1 (A TR Canberra Well Counting System), take a 


second, and if necessary a third sample, within 30 minute intervals. If two samples show radioactivity greater than 100 cpm 


above background, boundary fault leakage is possible. Enter AOP 2.4 - Primary To Secondary Leak. 


Safety Analyst 
Signature 


Date Safety Analyst 
PrinVfype Name 
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(DO NOT USE FOR PROPOSED CHANGES) Page 3 of 5 


Facility or Activity: RTC, TRA-670-Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-577 
Discrepancies in the Analysis of Rupture of a Heat Exchanger Tube and the Bases for the 


Subject: Secondary Coolant System (SCS) Activity Level 


Nuclear Facility Manager 
PrinVType Name 


Nuclear Facility Manager 
Signature 


Date 


Is independent technical review required? Yes D No D 
Nuclear Facility Manager 


Signature or Initials 


Date 


111. 


Independent Reviewer Independent Reviewer 
PrinVType Name Signature 


DETERMINATION 


Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, etc.). 


ilia: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR 
MALFUNCTION EVALUATED IN THE SAFETY BASIS 


1 
. 


Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis? 


Yes D No 181 


Explain: 


None of the discussion presented in the PISA evaluation addressed the probability of occurrence of accidents 


evaluated in the safety basis. Therefore, the PISA could not increase the probability of occurrence of an accident 


previously evaluated in the safety basis. 


2. Could the PISA increase the consequences of an accident previously evaluated in the safety basis? 


Yes 181 No D 
Explain: 


Several of the issues raised by the PISA such as the manner and timing of gaseous fission product release and 
the offsite concentration of the radioactive plume would increase the consequences presented in the safety basis. 


Therefore, this PISA could increase the consequences of an accident previously evaluated in the safety basis. 


3. Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety 
previously evaluated in the safety basis? Yes D No 181 


Explain: 
The event scenario remains the same as presented in tile safety basis. Therefore, this PISA did not increase the 


probability of occurrence of a malfunction of equipment important to safety previously evaluated in the safety basis. 
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Facility or Activity: RTC, TRA-670-Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-577 
Discrepancies in the Analysis of Rupture of a Heat Exchanger Tube and the Bases for the 


Subject: Secondary Coolant System (SCS) Activity Level 


4. Could the PISA increase the consequences of a malfunction of equipment important to safety previously 


evaluated in the safety basis? Yes 0 No 0 


Explain: 


The PISA identified the possibility of reaching the maximum analyzed concentration of fission products in the 


secondary much quicker then thought following a failure of a heat exchanger tube. This could result in higher 


exposure both onsite and offsite than presented in the safety basis. Therefore, this PISA does increase the 


consequences of a malfunction of equipment important to safety previously evaluated in the safety basis. 


IIIb: POTENTIAL FOR CREATION OF AN UNANAL YZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE 


5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety 


basis? Yes 0 No 0 
Explain: 


None of the discussion presented in the PISA evaluation addressed the possibility of an accident of a different type 


than previously evaluated in the safety basis. The accide,nt scenarios would be the same. Therefore, the PISA did 


not create the possibility of an accident of a different tYPB than previously evaluated in the safety basis. 


6. Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than 


previously evaluated in the safety basis? Yes 0 No 0 
Explain: 


None of the discussion presented in the PISA evaluation addressed the possibility of a malfunction of equipment 


important to safety of a different type than previously evaluated in the safety basis. The malfunction of equipment 


would be the same. Therefore, the PISA did not create tile possibility of a malfunction of equipment important to 


safety of a different type than previously evaluated in thE> safety basis 


lIIe: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY 


7. Could the PISA reduce a margin of safety as defined in 1he safety basis? Yes 0 No 0 


Explain: 


The issues raised in the PISA could result in more signifcant consequences than those presented in the safety 


basis. Therefore, this PISA could reduce a margin of safety as defined in the safety basis. 


IlId: usa DETERMINATION CONCLUSION 
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Facility or Activity: RTC. TRA-670-Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-577 
Discrepancies in the Analysis of Rupture of a Heat Exchanger Tube and the Bases for the 


Subject: Secondary Coolant System (SCS) Activity Level 


8. Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question? 


Yes r8J. No 0 
Explain: 


Part Ilia shows that there is a potential for an increase in the probability or consequence of an accident evaluated 


in the safety basis. Part Illb shows that there is no potential for the creation of an unanalyzed accident or 


malfunction of a different type, and Part IIlc shows that there is a reduction in the margin of safety established in the 


safety basis. Therefore, this PISA finding does constitute a USQ. 


NOTE: If usa determination result is positive, additional notification for ORPS is required per MCP-190 or 


AWP-3.1. 


IV. APPROVAUCONCURRENCE SIGNATURES 


APPROV AL: 


~t::~UL- L)t:l1VV7 er usa Evaluato 
Print/Type Name 


Y\ I~ /Z Î' f\J B,. ~<.. {JO(IJVU~I }. 


Nuclear Facility Manager 
Print/Type Name 


CONCURRENCE: 


5J~ &)~ usa Evaluat 


r~vfA 
6~a:Ø 


. 


Nuclear Facility Manag~ 
Signature 


s- / 2 '-j /0 b 
Date 


. 


tö I') if CÞ6' 


Date 


A/a n jJ iIo~kms 
~ 


Independent Réview Committee Chair 


Print/Type Name 


"... )1- d9- OC 
Date 
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Facility or Activity: RTC, TRA-670-Advanced Test Reactor 


usa Process No.: -tQ T C - V\ S C)l - d 00 (p .- 5-7 ð? 
SAR-153, Chapter 15.15 "Reflector Aging" did not analyze the seismic LOCA for early and late 


Subject: margins 


Describe the New InformationlDiscovery: 


SAR-153, Chapter 15.15 "Reflector Aging" did not analyze the seismic LOCA for early and late margins. 
EDF TRA-ATR-927 analyzed the bounding accidents for reflector aging, in the analysis a piece of beryllium breaks 


off the reflector block and causes a partial flow blockage of flow channel 20, this EDF establishes a lobe power limit 


of 48 MW in order to maintain margins for CHF and FI. The low flow event was the only event in the reflector aging 


analysis in which the margins were less than those in the full power analysis. In the seismic LOCA all AC power 
(diesel & commercial) is assumed to be lost, this results in a LOCA and a low flow event. This event has not been 


analyzed for reflector aging. There is a potential that the margins may be lower than reported in SAR-153. 


Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.): 


SAR-153, chapter 15.15 
EDF TRA-ATR-927-ATR UFSAR - Chapter 15 - Plate 19 Flow Blockage Analysis For The ATR Safety Analysis 


Upgrade 


I. PISA ASSESSMENT 


a. Is there a potential inadequacy in the analytical methodology and/or tools used in the safety basis? 


DYes [8] No 


b. Is there a potential discrepancy between the safety basis assumptions, provisions, or conditions, in the 


accident analysis and the facility operation or parameters? 


DYes [8] No 


c. Is the actual physical condition of the facility different than as described in the safety basis (discrepant as- 
found condition)? 


DYes [8] No 


d. Has an actual or postulated operational event or incident revealed a potential inadequacy in the safety 


basis? 


DYes [8] No 


e. Is this an activity or condition not analyzed in the existing safety basis? 


[8] Yes D No 


Provide an explanation of the assessment result: 


The seismic LOCA combined with reflector aging has not been analyzed. And therefore the answer to question e is 


yes. 


~/ER.'tJ-' KI;ZìC~i,,\íR-\((C ~3J(~ - 


usa Evaluator C 
'. "-- usa Evaluator ) 


PrintfType Name 
- 


,. Sifr)ature-- 
Ì'ì A. (\, î l f\J ß) t'l.cjO ð rJ c> U, ~Ly111 6 


J 
1Z1Y- 


~-----...1V1 
Nuclear Facility Manager Nuclear Facility Managerð 


PrintfType Name Signature 


g-þ/ Jò~ 
Date 


<61~ 'lOfJ 
ate 


If the answer to ALL of the assessment questions above is No, file the completed form. Do not complete Section II, 


III, or IV. 
- 


If the answer to anyone of the assessment questions is Yes, there is a potentially inadequate safety analysis 
(PISA): 


. Nuclear Facility Manager document actions (Section II), including interim operating restrictions, 


taken to place or maintain the facility in a safe condition. 







431.61 INL USQ PROCESS 
~~~.1b~o05 POTENTIAL INADEQUACY IN THE SAFETY ANALYSIS (PISA) FORM 
Use with LWP-18001 (DO NOT USE FOR PROPOSED CHANGES) Page 2 of 4 


Facility or Activity: 


usa Process No.: 


RTC, TRA-670-Advanced Test Reactor 


Subject: 
SAR-153, Chapter 15.15 "Reflector Aging" did not analyze the seismic LOCA for early and late 


margins 


Nuclear Facility Manager execute reporting process per MCP-190 or AWP-3.1, for PISA. 


usa evaluator proceed to Section III. 


. 


. 


II. DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND PROVIDE 
THE BASIS FOR THE SELECTION OF ANY INTERIM CONTROLS 
Until the seismic LOCA with an aged reflector in evaluated, reactor operation is not allowed when <2a from Beryllium cracking, 
or if cracks in the Beryllium are observed. 


~-te. J~ W 4 q(f"t pr Safetý Analyst 


PrinVType Name 


I-'l A{(r t IV fJ7 11 
'- 


()ONCJrJG II 
Nuclear Facility Manager 


PrinVType Name 


5 C--L úJ ~~ Safety An strJ) 
,AA ~. "gnature 


rr~ 6,' ~ 
Nuclear Facility Manager 


Signature 


J/ .2.). / (J &, 


Date 


q ())/~6 
Date 


Is independent technical review required? Yes 0 No 0 
Nuclear Facility Manager 


Signature or Initials 


Independent Reviewer 
PrinVType Name 


Independent Reviewer 
Signature 


Date 


III. DETERMINATION 


Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, etc.). 


ilia: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR 
MALFUNCTION EVALUATED IN THE SAFETY BASIS 


1. Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis? 
Yes 0 No 0 
Explain: 


2. Could the PISA increase the consequences of an accident previously evaluated in the safety basis? 
Yes 0 No 0 


Explain: 
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Facility or Activity: 


usa Process No.: 


RTC, TRA-670-Advanced Test Reactor 


Subject: 
SAR-153, Chapter 15.15 "Reflector Aging" did not analyze the seismic LOCA for early and late 


margins 


3. Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety 
previously evaluated in the safety basis? Yes D No D 
Explain: 


4. Could the PISA increase the consequent;es of a malfunction of equipment important to safety previously 
evaluated in the safety basis? Yes D No D 
Explain: 


IIIb: POTENTIAL FOR CREATION OF AN UNANAL YZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE 


5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety 
basis? Yes D No D 
Explain: 


6. Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than 
previously evaluated in the safety basis? Yes D No D 
Explain: 


lIIe: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY 


7. Could the PISA reduce a margin of safety as defined in the safety basis? 


Explain: 


Yes D No D 
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Facility or Activity: 


USQ Process No.: 


RTC, TRA-670-Advanced Test Reactor 


SAR-153, Chapter 15.15 "Reflector Aging" did not analyze the seismic LOCA for early and late 


margins Subject: 


IIId: USQ DETERMINATION CONCLUSION 


8. Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question? 


Yes 0 No 0 
Explain: 


NOTE: If USQ determination result is positive, additional notification for ORPS is required per MCP-190 or 
AWP-3.1. 


APPROV ALICONCURRENCE SIGNATURES IV. 


APPROVAL: 


usa Evaluator 
PrintfType Name 


usa Evaluator 
Signature 


Date 


Nuclear Facility Manager 
PrintfType Name 


Nuclear Facility Manager 
Signature 


Date 


CONCURRENCE: 


Independent Review Committee Chair 
Signature 


Date Independent Review Committee Chair 


PrintfType Name 
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Facility or Activity: RTC, TRA-670-Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-578 
SAR-153, Chapter 15.15 "Reflector Aging" did not analyze the seismic LOCA for early and late 


margins Subject: 


Describe the New Information/Discovery: 
SAR-153, Chapter 15.15 "Reflector Aging" did not analyze the seismic LOCA for early and late margins. 
EDF TRA-ATR-927 analyzed the bounding accidents for reflector aging, in the analysis a piece of beryllium breaks 


off the reflector block and causes a partial flow blockage of flow channel 20, this EDF establishes a lobe power limit 


of 48 MW in order to maintain margins for CHF and FI. The low flow event was the only event in the reflector aging 


analysis in which the margins were less than those in tho full power analysis. In the seismic LOCA all AC power 
(diesel & commercial) is assumed to be lost, this results in a LOCA and a low flow event. This event has not been 


analyzed for reflector aging. There is a potential that the margins may be lower than reported in SAR-153. 


Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.): 


SAR-153, chapter 15.15 
EDF TRA-ATR-927-ATR UFSAR - Chapter 15 - Plate 1 S' Flow Blockage Analysis For The ATR Safety Analysis 


Upgrade 


I. PISA ASSESSMENT 


a. Is there a potential inadequacy in the analytical methodology and/or tools used in the safety basis? 


DYes I2J No 


b. Is there a potential discrepancy between the saf,ety basis assumptions, provisions, or conditions, in the 


accident analysis and the facility operation or parameters? 


DYes I2J No 


c. Is the actual physical condition of the facility difforent than as described in the safety basis (discrepant as- 
found condition)? 


DYes I2J No 


d. Has an actual or postulated operational event or incident revealed a potential inadequacy in the safety 
basis? 


DYes I2J No 


e. Is this an activity or condition not analyzed in thEI existing safety basis? 


I2J Yes D No 


Provide an explanation of the assessment result: 


The seismic LOCA combined with reflector aging has not been analyzed. And therefore the answer to question e is 


yes. 


usa Evaluator 
PrintlType Name 


usa Evaluator 
Signature 


Date 


Nuclear Facility Manager 
PrintlType Name 


Nuclear Facility Manager 
Signature 


Date 


If the answer to ALL of the assessment questions above is No, file the completed form. Do not complete Section II, 


III, or IV. 
If the answer to anyone of the assessment questions is Yes, there is a potentially inadequate safety analysis 
(PISA): 


. Nuclear Facility Manager document actions (Section II), including interim operating restrictions, 


taken to place or maintain the facility in a safe condition. 
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Facility or Activity: RTC, TRA-670-Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-578 
SAR-153, Chapter 15.15 "Reflector Aging" did not analyze the seismic LOCA for early and late 


Subject: margins 


. Nuclear Facility Manager execute reporting process per MCP-190 or AWP-3.1 , for PISA. 


usa evaluator proceed to Section III. . 


II. DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND PROVIDE 


THE BASIS FOR THE SELECTION OF ANY INTERIM CONTROLS 


Until the seismic LOCA with an aged reflector in evaluated, rea.ctor operation is not allowed when <20 from Beryllium cracking, 


or if cracks in the Beryllium are observed. 


Safety Analyst 
PrinVType Name 


Safety Analyst 
Signature 


Date 


Nuclear Facility Manager 
PrinVType Name 


Nuclear Facility Manager 
Signature 


Date 


Is independent technical review required? Yes D 1\10 D 
Nuclear Facility Manager 


Signature or Initials 


Independent Reviewer 
Signature 


Date 


III. 


Independent Reviewer 
PrinVType Name 


DETERMINATION 


Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, etc.). 
SAR 153 Section 15.15 


ilia: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR 
MALFUNCTION EVALUATED IN THE SAFETY BASIS 


1 
. 


Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis? 


Yes D No 181 


Explain: 


This event was not evaluated in SAR-153. While several other events were considered concurrent with flow 


blockage occurring in Channel 20, a Channel 20 flow blockage occurring with a seismic LOCA was not evaluated. 


Therefore, this PISA does not increase the probability of occurrence of an accident previously evaluated in the 


safety basis. 


Could the PISA increase the consequences of an accidElnt previously evaluated in the safety basis? 


Yes D No 181 


Explain: 


This event was not evaluated in SAR-153. While several other events were considered concurrent with flow 


blockage occurring in Channel 20, a Channel 20 flow blockage occurring with a seismic LOCA was not evaluated. 


Therefore, this PISA does not increase the consequencHs of an accident previously evaluated in the safety basis. 


2. 
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Facility or Activity: RTC, TRA-670-Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-578 
SAR-153, Chapter 15.15 "Reflector Aging" did not analyze the seismic LOCA for early and late 


Subject: margins 


3. Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety 


previously evaluated in the safety basis? Yes D No ~ 


Explain: 


This event was not evaluated in SAR-153. Therefore, this PISA does not increase the probability of occurrence of a 


malfunction of equipment important to safety previously I3valuated in the safety basis. 


4. Could the PISA increase the consequences of a malfunction of equipment important to safety previously 


evaluated in the safety basis? Yes D No ~ 
Explain: 
This event was not evaluated in SAR-153 in conjunction with a seismic LOCA. Therefore, this PISA does not 


increase the consequences of a malfunction of equipment important to safety previously evaluated in the safety 


basis. 


IIIb: POTENTIAL FOR CREATION OF AN UNANAL YZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE 


5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety 


basis? Yes ~ No D 
Explain: 


While several other events were considered concurrent with flow blockage occurring in Channel 20, a Channel 20 


flow blockage occurring with a seismic LOCA was not evaluated. Therefore, this PISA does create the possibility of 


an accident of a different type than previously evaluated in the safety. 


6. Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than 


previously evaluated in the safety basis? Yes ~ No D 
Explain: 


While several other events were considered concurrent with flow blockage in Channel 20, a Channel 20 flow 


blockage occurring with a seismic LOCA was not evaluated. Therefore, this PISA does create the possibility of a 


malfunction of equipment important to safety of a different type than previously evaluated in the safety Both the 


reflector and the fuel elements are considered safety related in Appendix A of Chapter 3 of SAR-153. 


lIIe: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY 


7. Could the PISA reduce a margin of safety as defined in the safety basis? Yes ~ No D 


Explain: 


The evaluation of the seismic LOCA in SAR-153 resulted in some of the lowest documented margins in the safety 


basis. If flow were reduced even more as a result of flow blockage, it would be expected that the safety margins 
would be further reduced. Therefore, this PISA could reduce a margin of safety as defined in the safety basis. 







'Íf .~ 
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Facility or Activity: RTC, TRA-670-Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-578 
SAR-153, Chapter 15.15 "Reflector Aginø" did not analyze the seismic LOCA for early and late 


margins Subject: 


IUd: usa DETERMINATION CONCLUSION 


8. Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question? 
Yes I81 No 0 
Explain: 


Part Ilia shows that there is no potential for an increase in probability or consequence of an accident evaluated in 


the safety basis. Part IIlb shows that there is a potential for the creation of an unanalyzed accident or malfunction of 
a different type, and Part Ilic shows that there is a reduction in the margin of safety established in the safety basis. 
Therefore, this PISA finding does constitute a USQ. 


NOTE: If usa determination result is positive, additional notification for ORPS is required per MCP-190 or 
AWP-3.1. 


APPROVAUCONCURRENCE SIGNATURES IV. 


APPROV AL: 


5-Ceve- WA:1- (JVJ ~þ 
usa Evaluator 


PrintfType Name 


M ~ R\' I N ß~ 11,- ()C)/VO Ve I~ 
Nuclear Facility Manager 


PrintfType Name 


~~~ úJ.~ usa Evaluator 


~~lSi~:t~ 
Nuclear Facility Mana~ Signature 


ð- / ,ll-/ / 0 C 
Date 


~/d~/c$b 
Date 


CONCURRENCE: 


A~ "J 
P d<:krYJ~ 


-Indepenaent Review Cdfumittee"Chair 
PrintfType Name 


?-dY-/J~ 
Date 
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Facility or Activity: Advanced Test Reactor 


usa Process No.: RTC-USQ-2006-629 


Subject: ATR Reactor Shutdown System Mode Selector Switches Surveillance Requirement Discrepancy 


Describe the New Information/Discovery: 


The Advanced Test Reactor (ATR) Technical Safety Requirements (TSR-186) require that the LOCA PCP Shutoff 
System be operable during power operation and following power operation until the fuel cooling time is met or $ 1 


primary coolant pump is operating (see TSR 3.2.3.3). Operability of the LOCA PCP Shutoff System requires that 


the Reactor Shutdown System (RSS) mode selector switches be in the pressurized operation position. 


Surveillance Requirement (SR) 4.2.3.3.5 requires verification of the RSS mode selector switches position "if the 
PCS has been at atmospheric pressure, prior to entering Applicability." The previously text in quotes establishes 
the frequency for performing this surveillance. 


The Bases section for SR 4.2.3.3.5 discusses that the frequency determined by "if the PCS has been at 


atmospheric pressure, prior to entering Applicability" is in part supported by LCO 3.2.3.2. However, the supporting 


surveillance requirement associated with LCO 3.2.3.2, to verify the RSS mode selector switch position (SR 


4.2.3.2.5), was removed with implementation of TSR-186 Revision 3B in December 2001. As a result, the Bases 
section for SR 4.2.3.3.5 refers to a supporting surveillance requirement that no longer exists. Therefore. the 
existing SR 4.2.3.3.5 frequency may not ensure that the switch is in the proper position prior to entering the 
applicable reactor operating mode and facility procedures may not ensure the required position of the switches prior 


to entering applicability. 


Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.): 


SAR-153, Advanced Test Reactor Upgraded Final Safety Analysis Report 
TSR-186, Technical Safety Requirements for the Advanced Test Reactor 


I. PISA ASSESSMENT 


a. Is there a potential inadequacy in the analytical methodology and/or tools used in the safety basis? 
0 Yes ~ No 


b. Is there a potential discrepancy between the safety basis assumptions, provisions, or conditions, in the 
accident an~sis and the facility operation or parameters? 
~ Yes U No 


c. Is the actual physical condition of the facility different than as described in the safety basis (discrepant as- 
found condition)? 
0 Yes ~ No 


d. Has an actual or postulated operational event or incident revealed a potential inadequacy in the safety 
basis? 
0 Yes ~ No 


e. Is this an activity or condition not analyzed in the existing safety basis? 
0 Yes ~ No 


Provide an explanation of the assessment result: 


The Bases for the SR 4.2.3.3.5 frequency refers to a supporting requirement in the TSR that was deleted with 
implementation of TSR-186 Revision 3B (see LCO 3.2.3.2. SR 4.2.3.2.5). The SR frequency may be insufficient to 


ensure operability and facility procedures may not adequately control the position of the switches. This represents 
a potential discrepancy between the safety basis assumptions and conditions assumed in the accident analyses 
and facility configuration during operation. 
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Facility or Activity: Advanced Test Reactor 


usa Process No.: RTC-USQ-2006-629 


Subject: ATR Reactor Shutdown S stem Mode Selector Switches Surveillance Re uirement Discre anc 


G. L. Sharp 
usa Evaluator 


Print/Type Name 
;17. 


{ 'Y[ J M.B.McDonough 
Nuclear Facility Manager 


Print/Type Name 


Cf /, .. 
} 


() 
{ 


~ 


CY(jÇ/dJ6 
Date 


If the answer to ALL of the assessment questions above is No, file the completed form. Do not complete Section II, 


III, or IV. 
If the answer to anyone of the assessment questions is Yes, there is a potentially inadequate safety analysis 
(PISA): 


Nuclear Facility Manager document actions (Section II), including interim operating restrictions, 


taken to place or maintain the facility in a safe condition. 


Nuclear Facility Manager execute reporting process per MCP-190 or AWP-3.1, for PISA. 
USQ evaluator proceed to Section III. 


. 


. 


. 


II. DOCUMENT ACTIONS TAKEN TO PLACE OR MAINT AlN FACILITY IN A SAFE CONDITION AND PROVIDE 
THE BASIS FOR THE SELECTION OF ANY INTERIM CONTROLS 


No immediate action to place or maintain the facility in a safe condition is required. 


The reactor operator pre-startup checklist (DOP-7.1.4) performs verification of the RSS mode selector 
switches prior to entering applicability for LCO 3.2.3.3 (power operation). This meets the requirements of 
SR 4.2.3.3.5 for normal startup conditions. A single, and very unlikely, scenario was identified where the 
reactor could exit and re-enter applicability for LCO 3.2.3.3, without going through the pre-startup 
checklist. Following shutdown from 2 PCP operation operators are permitted to switch between one of the 
operating PCPs and a non-operating PCP. The transition is made by shutting down one operating PCP 
(exiting applicability of LCO 3.2.3.3), then starting a PCP (re-entering the applicability). Although there is 


no reason for the mode selector switches to be moved during this evolution, facility procedures do not 
prevent such and no re-verification of the position of the switches is required by facility procedures. 
However, the mode switches are located in a locked room and are not easily accessible. Therefore, 
manipulation of the switches during the postulated brief exit and re-entry into LCO 3.2.3.3 applicability is 
not a significant concern. 


G. L. Sharp 
Safety Analyst 


PrinVfype Name 
o~ ~~Q,..,í:J 
-- 


- 


a ety Analyst' 


I~ 1 .J? ! 
~gna~~ 


/ ' '1 r rJ, t'~1 ~,1V 
Nuclear Facilily Manager 


Signature 


M. B. McDonough 
Nuclear Facility Manager 


PrirlVfype Name 


~ 
3iJ~' I dr; 


Date 


Is independent technical review required? Yes 0 No ~ I l.J 
i, , 


,. 


Independent Ae'iiewer 
PrinVfype Name 


Independent Reviewer 
Signature 


Date 
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III. DETERMINATION 
Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, etc.). 


TSR-186 Section 3.2.3.3 (SR 4.2.3.3.5); 
SAR-153 Section 6.10, Section 15.6, and addendum EDF-5614 


ilia: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR 
MALFUNCTION EVALUATED IN THE SAFETY BASIS 


Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis? 
Yes D No!:8J 
Explain: 


The LOCA PCP Shutoff System is an engineered safety feature (ESF) that provides mitigation in response to 
certain postulated accident conditions. However, failure of the LOCA PCP Shutoff System to perform its intended 
safety function is not an initiator for any postulated accidents. Therefore, there is no increase in the probability of 
occurrence of any accident. 


Could the PISA increase the consequences of an accident previously evaluated in the safety basis? 
Yes!:8J No D 
Explain: 


The LOCA PCP Shutoff System is an ESF that provides mitigation in response to certain postulated accident 
conditions. The accident analysis considers a partial failure of this ESF by analyzing continued operation of a 


single PCP. Should the RSS mode selector switches be in the incorrect position during pressurized operation, 
although very unlikely, the LOCA PCP Shutoff System would be defeated, resulting in all operating PCPs to 
continue to run which is not bounded by the safety basis analyses. 


Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety 
previously evaluated in the safety basis? Yes [8J No 0 
Explain: 


The LOCA PCP Shutoff System is an ESF that provides mitigation in response to certain postulated accident 
conditions. The accident analysis considers a partial failure of this ESF by analyzing continued operation of a 


single PCP. Should the RSS mode selector switches be in the incorrect position during pressurized operation, 
although very unlikely, the LOCA PCP Shutoff System would be defeated. Hence, there is a potential increase in 


the probability of occurrence of a malfunction of equipment. 


Could the PISA increase the consequences of a malfunction of equipment important to safety previously 
evaluated in the safety basis? Yes I2$J No 0 
Explain: 


The LOCA PCP Shutoff System is an ESF that provides mitigation in response to certain postulated accident 
conditions. The accident analysis considers a partial failure of this ESF by analyzing continued operation of a 


single PCP. Should the RSS mode selector switches be in the incorrect position during pressurized operation, 
although very unlikely, the LOCA PCP Shutoff System would be defeated, resulting is all operating PCPs to 
continue to run. This postulated failure mode is not bounded by the safety basis analyses. 


1 
. 


2. 


3. 


4. 


IIIb: POTENTIAL FOR CREATION OF AN UNANAL YZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE 


5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety 
basis? Yes 0 No [8J 


Explain: 


This LOCA PCP Shutoff System is an ESF that provides mitigation in response to certain postulated accident 
conditions. However, failure of the LOCA PCP Shutoff System to perform its intended safety function is not an 
initiator for any postulated accidents. Therefore, there is no potential to create an accident of a different type. 
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6. Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than 
previously evaluated in the safety basis? Yes IZI No 0 
Explain: 


The LOCA PCP Shutoff System is an ESF that provides mitigation in response to certain postulated accident 
conditions. The accident analysis considers a partial failure of this ESF by analyzing continued operation of a 


single PCP. Should the RSS mode selector switches be in the incorrect position during pressurized operation, 
although very unlikely, the LOCA PCP Shutoff System would be defeated, resulting is all operating PCPs to 


continue to run. This postulated failure mode is not addressed in the safety basis analyses. 


lIIe: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY 


7. Could the PISA reduce a margin of safety as defined in the safety basis? Yes IZI No 0 
Explain: 


The LOCA PCP Shutoff System is an ESF that provides mitigation in response to certain postulated accident 
conditions. The accident analysis considers a partial failure of this ESF by analyzing continued operation of a 


single PCP. Should the RSS mode selector switches be in the incorrect position during pressurized operation, 
although very unlikely, the LOCA PCP Shutoff System would be defeated, resulting in all operating PCPs to 


continue to run which is not bounded by the safety basis analyses. 


IUd: usa DETERMINATION CONCLUSION 


8. Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question? 
Yes IZI No 0 
Explain: 


The LOCA PCP Shutoff System is an ESF that provides mitigation in response to certain postulated accident 
conditions. The accident analysis considers a partial failure of this ESF by analyzing continued operation of a 


single PCP. Should the RSS mode selector switches be in the incorrect position during pressurized operation, 
although very unlikely, the LOCA PCP Shutoff System would be defeated, resulting in all operating PCPs to 


continue to run. This condition could result in an increase in the consequences of some previously analyzed 
accidents, an increase in the probability of failure of equipment important to safety, the postulated failure, and the 


corresponding postulated consequences, and a reduction in the margin of safety. 


NOTE: If usa determination result is positive, additional notification for ORPS is required per MCP-190 or 
AWP-3.1. 


IV. APPROV AUCONCURRENCE SIGNATURES 


APPROVAL: 


G. L. Sharp 
usa Evaluator 


PrintfType Name 


~ 1->O~þ2 
a Evaluator 


~/'l51 oi, 
Date 


21'}ì~(~6 
Date 


M. B. McDonough 
Nuclear Facility Manager 


PrintfType Name 


CONCURRENCE: 


A. P. Hoskins 
Independent Review Committee Chair 


PrintfType Name 
~bent~~~;' 


Signature 


9 -0<5-0.(; 
Date 
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Facility or Activity: Advanced Test Reactor 


usa Process No.: RTC-USQ-2006-630 


Subject: TSR Surveillance Requirement 4.2.1.2.9 Inadequately Implemented 


Describe the New Information/Discovery: 


TSR Surveillance Requirement 4.2.1.2.9 requires the fjmwater pump startup parameter SETPOJNTS and 
RESPONSE time to be verified annually. This verifies the requirement in TSR Table 3.2.1.2-2 that the setpoint is 


~ 55 psig and the response time is :S 120 sec. 


DOP 8.3.3. "RTC Annual Firewater Pump Setpoints," is identified as the procedure which provides the instructions 


for performing the surveillance requirement. The time this procedure measures is the time from the start pressure 
trip to the start of cranking of the firewater pump. This i~, not the appropriate response time measurement. It 


should measure the time from the start pressure trip to tile time the firewater pump is running. 


Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.): 


SAR-153, Advanced Test Reactor Upgraded Final Safety Analysis Report 
TSR-186. Technical Safety Requirements for the Advanced Test Reactor 


I. PISA ASSESSMENT 


a. Is there a potential inadequacy in the analytical methodology and/or tools used in the safety basis? 


0 Yes 181 No 


b. Is there a potential discrepancy between the safety basis assumptions, provisions, or conditions, in the 


accident analysis and the facility operation or parameters? 
~ Yes 0 No 


c. Is the actual physical condition of the facility different than as described in the safety basis (discrepant as- 
found condition)? 
0 Yes 181 No 


d. Has an actual or postulated operational event or incident revealed a potential inadequacy in the safety 
basis? 
0 Yes 181 No 


e. Is this an activity or condition not analyzed in the existing safety basis? 
0 Yes 181 No 


Provide an explanation of the assessment result: 


The analysis, which provides the basis for TSR.186 Secton 3.2.1.2, assumes the pump wilt start .5 120 sec. ater the 


start pressure trip is reached. This time is currently not measured by the surveillance procedure. 


G. L. Sharp 
usa Evaluator 


PrintlType Name 
--Q~4 1~ Y usa Evalua r 


.. 


. 


~/rn:-----. 
VIr 4- 


Nuclear Facility Manager f 
. 


Signature 


1/ '111(t~ 
lffiate 


tJf ltq/({{) 
Date 


M. B. McDonough 
Nuclear Facility Manager 


PrintIType Name 


If the answer to ALL 01 the assessment questions above is No, file the completed form. Do not complete Section II, 


III, or IV. 
If the answer to anyone of the assessment questions is Yes, there is a potentially inadequate safety analysis 
(PISA): 


'..,_. ,..._.~.-,-.._--,,_.. 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-630 


. 


TSR Surveillance Requirement 4.2.1.2.9 Inadequately Implemented 


Nuclear Facility Manager document actions (Section II), including interim operating restrictions, 


taken to place or maintain the facility in él safe condition. 


Nuclear Facility Manager execute reporting process per MCP-190 or AWP-3.1, for PISA. 


usa evaluator proceed to Section III. 


Subject: 


. 


. 


II. DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND PROVIDE 
THE BASIS FOR THE SELECTION OF ANY INTERIM CONTROLS 


No immediate action to place or maintain the facility in a safe condition is required. 


Response time testing of the firewater pumps start function is performed at regular intervals using DOp. 


8.3.3. The pumps are also started weekly to meet fim protection requirements. The surveillance test 
measures the time from the start pressure trip to the start of cranking of the pump. Although the 
surveillance test does not formally measure and document the time for the pump to start and run, the 
approximate time of the pumps to start and run Is observed to be well within the allowed 120-second total 


actuation and start time requirement. The time for a firewater pump to start and run is on the order of 10 


seconds. The total time for the pump start actuation, the start delay timer (:$ 25 seconds), and the time for 
any firewater pump to start and run Is on the order of 60 seconds (or less) compared to the total allowed 
time of 120 seconds. 


In order to eliminate the response time testing discrepancy, the surveillance procedure will be modified to 


measure the total pump response time from the start prei..s~e !tlP ,to the time the firewater pump is 


running. The procedure revision will be completed by ~ C. \ J ()ß G. 


G. L. Sharp 
Safety Analyst 


PrinVType Name L),~~ÇJ Signature 


)11, /: .~ v1 ; 
J. ,1"\ . 


Nuclear Facility Manager 
Signature 


3-/ (If Jeb 
(Date 


M.B.McDonough 
Nuclear Facility Manager 


PrinVType Name 


, 


;'1 
(. 


. '.oJ I,' 0, 
J ; . J 


Date 


Is independent technical review required? Yes D No B- [.11 If, 1 h... 


Independent Reviewer 
PrinVType Name 


Independent Reviewer 
Signature 


Date 
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III. DETERMINATION 
Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, etc.). 


TSR-186 Section 3.2.1 .2 
SAR-153 Section 15.11.10 
SAR-153 addendum EDF-5614 


ilia: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR 
MALFUNCTION EVALUATED IN THE SAFETY BASIS 


1 
. Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis? 


Yes D No IXI 


Explain: 


The auto-start function of firewater pumps 688-M-1 , 688-M-2, and 633-1 is relied on to mitigate certain accident 
sequences in the A TR safety basis. The auto-start function is not an accident initiator and does not contribute to 
the probability of occurrence of any credible accident. 


2. Could the PISA increase the consequences of an accident previously evaluated in the safety basis? 
Yes IXI No D 
Explain: 


The auto-start function of firewater pumps 688-M-1, 688-M-2, and 633-1 is relied on to mitigate certain accident 
sequences in the ATR safety basis. The time for a pump to receive its start signal until the pump is running and 
providing flow is modeled. Failure to perform an adequate surveillance test could lead to an unidentified increase in 


the time from the start pressure trip to the time a firewater pump is running and providing flow. Therefore, the pump 
performance could degrade and, thereby, result in an increase in the consequences of some safety basis analyses. 


3. Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety 
previously evaluated in the safety basis? Yes IXI No D 
Explain: 


The auto-start function of firewater pumps 688-M-1, 688-M-2, and 633-1 is relied on to mitigate certain accident 
sequences in the ATR safety basis. The time for a pump to receive its start signal until the pump is running and 
providing flow is specifically modeled. Failure to perform an adequate surveillance test could lead to an unidentified 
increase in the time from the start pressure trip to the time a firewater pump is running and providing flow and, 
thereby, result in the pump response being outside of its assumed performance. Therefore, the inadequate 
surveillance could increase the probability of occurrence of a malfunction of equipment. 


4. Could the PISA increase the consequences of a malfunction of equipment important to safety previously 
evaluated in the safety basis? Yes D No IXI 


Explain: 


The auto-start function of firewater pumps 688-M-1, 688-M-2, and 633-1 is relied on to mitigate certain accident 
sequences in the ATR safety basis. Failure of a firewater pump to start and run is considered as a postulated 
single failure in the accident analyses; 2 of 3 pumps must start and run for success. This bounds any postulated 
degraded performance or failure of a single firewater pump to perform its intended safety function. Multiple pump 
failures due to the inadequate start time surveillance is not a credible condition. The maximum allowed time in the 
safety basis for each firewater pump to start and run is 120 seconds, compared to the typical performance of 
60 seconds (including start timer delays of up to 25 seconds). Significant degradation in the start time of a pump 
would have to occur in order for pump performance to drift outside the assumed condition. This condition would 
also have to occur simultaneously in multiple pumps. Significant degradation in the start performance of multiple 
firewater pumps would be readily detectable. Therefore, failure to properly implement the firewater pump response 
time test does not result in an increase in the consequences of a malfunction of equipment. 
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IIlb: POTENTIAL FOR CREATION OF AN UNANAL VZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE 


5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety 
basis? Yes 0 No ~ 
Explain: 


The auto-start function of firewater pumps 688-M-1, 688-M-2, and 633-1 is relied on to mitigate certain accident 


sequences in the ATR safety basis. The auto-start function is not an accident initiator nor does it contribute to the 


occurrence of any accident. The surveillance and response time of the firewater pump auto-start function do not 


create the possibility of an accident of a different type. 


6. Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than 
previously evaluated in the safety basis? Yes 0 No ~ 


Explain: 


The auto-start function of firewater pumps 688-M-1, 688-M-2, and 633-1 is relied on to mitigate certain accident 


sequences in the ATR safety basis. Failure of a firewater pump to start and run is considered as a postulated 


failure in the accident analyses, this includes any postulated failure resulting in a firewater pump to fail to run. 


Therefore, failure to properly implement the pump start time surveillance does not result in a malfunction equipment 


important to safety of a different type than previously evaluated. 


IIlc: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY 


7. Could the PISA reduce a margin of safety as defined in the safety basis? 


Explain: 


Yes I2J No 0 


The auto-start function of firewater pumps 688-M-1, 688-M-2, and 633-1 is relied on to mitigate certain accident 


sequences in the ATR safety basis. The time for a pump to receive its start signal until the pump is running and 


providing flow is modeled. Failure to perform and adequate surveillance test could lead to an unidentified increase 


in the time from the start pressure trip to the time a firewater pump is running and providing flow and, thereby, could 


reduce the margin of safety determined by the accident analyses. 


IUd: usa DETERMINATION CONCLUSION 


8. Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question? 


Yes I2J No 0 
Explain: 


The auto-start function of firewater pumps 688-M-1, 688-M-2, and 633-1 is relied on to mitigate certain accident 


sequences in the ATR safety basis. The time for a pump to receive its start signal until the pump is running and 


providing flow is specifically modeled. Failure to perform an adequate surveillance test could lead to an unidentified 


increase in the time from the start pressure trip to the time a firewater pump is running and providing flow and, 


thereby, result in the pump response being outside of its assumed performance. This condition could result in an 


increase in the consequences of some previously analyzed accidents, an increase in the probability of failure of 


equipment important to safety, and a reduction in the margin of safety. 


NOTE: If usa determination result is positive, additional notification for ORPS is required per MCP-190 or 


AWP-3.1. 
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IV. APPROV ALJCONCURRENCE SIGNATURES 


APPROV AL: 


G. L. Sharp 
usa Evaluator 


PrinVType Name D~~~ ~ 


S valuator 


. ASir]ture 
; !1(1 (3, FUJ " 


~ 
q!-))'(dk 


Date 
M. B. McDonough 


Nuclear Facility Manager 
PrinVType Name 


Nuclear Facility Manager 
Signature 


CONCURRENCE: 


A. P. Hoskins 
Independent Review Committee Chair 


PrinVType Name 


;:/1.." ~d~ Inaepende Re lew Committee Chair 
Signature 


<; - #6--- tJ6 
Date 
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Facility or Activity: Advanced Test Reactor 


usa Process No.: RTC-USQ-2006-655 


Subject: Inconsistencies in the Maximum Hypothetical Accident Analysis 


Describe the New Information/Discovery: 


The ATR Design Basis Reconstitution Program (DBRP) review of the radiological consequence analysis in Section 


15.12, Severe Accident Analyses, of SAR-153 resulted in numerous observations. The observations can be 
lumped into three general categories. 


APPLICATION OF ANALYTICAL BASES 


There are issues with the way in which the analytical bases were applied in the determination of the fission product 
source term available for release from the A TR confinement building. 


Section 15.12 states that the radiological consequences are based on 100% core melt; however, the 
analytical basis (Technical Report PG-T-92-112) is a large outlet break loss-of-coolant accident (LOCA) calculation 


that results in melting of 30% of the core fuel in the high power quadrants. Since these are the high power 
quadrants this 30% of the core fuel contains 45% of the total core inventory. The results from the analytical basis 


were not adjusted upward for the stated SAR-153 assumption of 100% core melt. 


The analytical basis predicts about 30 grams of iodine are released from the fuel that melts. The total core 
iodine inventory is 131 grams. The analysis then predicts that 3.1 grams of iodine are released to the ATR 
confinement atmosphere. This represents 10.5% of the iodine released from the melted fuel. SAR-153 argues that 
the basis calculations is conservative and reduces the 10.5% factor to 5.3%. Only brief qualitative arguments are 
provided for the factor of 2 reduction in the release to the confinement building. These qualitative arguments do not 


address all of the significant parameters that affected the release in the analytical basis calculation. 


In the SAR-153 radiological consequence analysis, the 5.3% factor is applied to the total core iodine 


inventory not the iodine released from the melted fuel. This results in 7 grams of iodine available for release from 
the confinement building. This misinterpretation of the analytical basis results in off-setting the above issue where 
no upward adjustment was made for the assumed increase in fuel melt. For a 100% core melt assumption about 
67 grams of iodine would be released from the fuel (using the data from the analytical basis calculation). 7 grams 
would be available for release from confinement for the 10.5% factor and 3.5 grams would be available for the 5.3% 
factor. 


In the analytical basis calculation the pipe corridor {primary coolant piping space below the reactor vessel} 
is characterized as a relatively closed volume within the confinement. This small volume is used to determine the 
partition coefficient of iodine from the water into the confinement atmosphere. This makes the analysis very 
dependent on break location and confinement isolation. The confinement volume containing the large primary 
coolant system piping (pipe corridor, pipe tunnel, and heat exchanger area) has a significantly larger volume than 
the pipe corridor. 


PRESENTATION OF THE ANALYSIS 


Section 15.12 of SAR-153 presents the analysis of radiological consequences as bounding and conservative. The 
results are portrayed as "maximum hypothetical accident" consequences. The analyses of the fission product 
inventory and fission product source term available for release from the ATR confinement building are based on 
numerous nominal and best estimate assumptions. Use of nominal and best estimate analyses in a facility safety 
basis is typically accompanied by a determination and accounting for uncertainties in the analyses. There is no 
determination and accounting for uncertainty in the Section 15.12 analyses. 
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Facility or Activity: Advanced Test Reactor 


usa Process No.: RTC-USQ-2006-655 


Subject: Inconsistencies in the Maximum Hypothetical Accident Analysis 


A rigorous uncertainty analysis was not possible for this work because the computer codes used in the calculations 
(ORIGEN2 


, CORSOR , IRATE, EQUILIBRIUM, and TRAPMEL T/PULSE) have not yet been subjected to a formal 
validation and verification (V&V), especially under the unique conditions represented by the ATR 


. For this reason, 
a best-estimate analysis was performed and then sensitivity analyses were performed to determine whether the 
best-estimate calculation was conservative. 


REGULATORY OBSERVATIONS 


Section 15.12 presents the analysis as consistent with Regulatory Guide 1.4, Assumptions Used for Evaluating the 
Potential Radiological Consequences of a loss of Coolant Accident for Pressurized Water Reactors, and states 
that where a deviation was taken the deviation is discussed. There are deviations from Regulatory Guide 1.4 that 


are not discussed. There are also deviations discussed that are not clearly identified as deviations. 


10 CFR 830 specifies Regulatory Guide 1.70, Standard Format and Content of Safety Analysis Reports for Nuclear 
Power Plants, as the safe harbor standard for the documented safety analysis for DOE reactors. With regard to 
radiological consequences, Regulatory Guide 1.70 states, "when calculating the radiological consequences of a 


loss-of-coolant accident (LOCA), it is suggested that the assumptions given in 
... Regulatory Guide 1.4, 


"Assumptions Used for Evaluating the Potential Radiological Consequences of a Loss-of-Coolant Accident for 
Pressurized Water Reactors," be used. This analysis should be referred to as the "design basis analysis." There 
may be instances in which the applicant will not agree with the conservative margins inherent in the design basis 
approach approved by the NRC staff or the applicant may desire to provide a "realistic analysis" for comparison 
purposes. If this is the case, the applicant may provide an indication of the assumptions he believes to be 
adequately conservative, but the known NRC assumptions should nevertheless be used in the design basis 
analysis. Any "realistic analysis" provided will help quantify the margins that are inherent in the design basis 
approach ." 


Section 15.12 presents a "realistic analysis" for the fission product inventory and fission source term available for 
release from the confinement building. 


Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.): 


SAR-153, Section 15.12 


I. PIS A ASSESSMENT 
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Facility or Activity: Advanced Test Reactor 


usa Process No.: RTC-USa-2006-655 


Subject: Inconsistencies in the Maximum Hypothetical Accident Analysis 


a. Is there a potential inadequacy in the analytical methodology and/or tools used in the safety basis? 


IZI Yes 0 No 


b. Is there a potential discrepancy between the safety basis assumptions, provisions, or conditions, in the 


accident analysis and the facility operation or parameters? 


IZI Yes 0 No 


c. Is the actual physical condition of the facility different than as described in the safety basis (discrepant as- 
found condition)? 
0 Yes IZI No 


d. Has an actual or postulated operational event or incident revealed a potential inadequacy in the safety 


basis? 
0 Yes IZI No 


e. Is this an activity or condition not analyzed in the existing safety basis? 
0 Yes IZI No 


Provide an explanation of the assessment result: 


Section 15.12 analysis (i.e., the "maximum hypothetical accident" consequence analysis) is used to bound the 


consequences of the design basis accidents. Section 15.12 analysis would have bounded the consequences of the 


A TR design basis accidents. However, questions, inaccuracies, and inconsistencies in the discussion of the 
analysis and assumptions used in the analysis bring into question the appropriateness of using Section 15.12 


analysis. 


J. C. Chapman 
usa Evaluator 


PrintlType Name ~~--- %d' Evaluator 


/ Ignature 
1';4 


fJ {J . - 


NUClear~ag r 
Signature 


21 Sepl2ca:o 
Date 


M.B.McDonough 
Nuclear Facility Manager 


PrintlType Name 


If the answer to ALL of the assessment questions above is No, file the completed form. Do not complete Section II, 


III, or IV. 
If the answer to anyone of the assessment questions is Yes, there is a potentially inadequate safety analysis 
(PISA): 


. Nuclear Facility Manager document actions (Section II), including interim operating restrictions, 


taken to place or maintain the facility in a safe condition. 


Nuclear Facility Manager execute reporting process per MCP-190 or AWP-3.1 , for PISA. 


usa evaluator proceed to Section III. 


. 


. 


II. DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN ASAFE CONDITION AND PROVIDE 


THE BASIS FOR THE SELECTION OF ANY INTERIM CONTROLS 


The worst case design basis accident for offsite consequence is the Condition 4 seismic loss-of-coolant accident 
(LOCA). The worst case accident calculated margins from critical heat flux (CHF) and flow instability (FI), the ATR 


Plant Protection Criteria, are 3.40 standard deviations and 1.64 standard deviations (EDF-5668). These margins meet 
the Condition 4 plant protection criteria. 


Primary analysis indicates that reducing the maximum effective plate power (EPP) for the ATR fuel elements by 13% 


will increase the margins from CHF and FI to 3.49 standard deviations and 3.34 standard deviations. Preliminary 
analysis results are attached. The Condition 2 ATR Plant Protection Criteria are 3 standard deviations from CHF or FI. 


Operations of the ATR with the 13% reduced EPP will result in the worst case Condition 4 accident meeting the 
Condition 2 plant protection criteria, and consequently, will eliminate any credible possibility of fuel damage from the 


worst case design basis LOCA. Other postulated design basis ATR fuel damage events occur with an intact primary 
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Facility or Activity: Advanced Test Reactor 


usa Process No.: 


Subject: Inconsistencies in the Maximum Hypothetical Accident Analysis 


coolant system (PCS). Any fission product release will be contained in the PCS and detected by the fission break and 
stack monitors resulting in reactor scram and confinement isolation. 


Reactor shall be operated with the following limits on ATR fuel element effective plate powers (EPPs): 


For greater than or equal to 2 standard deviations to reflector ligament craking, 
3 primary coolant pump (PCP) operations plate 19 EPP less than or equal to 387 MW; 


3 PCP operations inner plates EPP less than or equal to 385 MW; 
2 PCP operations plate 19 EPP less than or equal to 362 MW; 


2 PCP operations inner plates EPP less than or equal to 362 MW; and 


for less than to 2 standard deviations to reflector ligament craking, 
3 PCP operations plate 19 EEP less than or equal to 310 MW; 


3 PCP operations inner plates EPP less than or equal to 310 MW; 
2 PCP operations plate 19 EPP less than or equal to 311 MW; 
2 PCP operations inner plates EPP less than or equal to 354 MW. 


J. C. Chapman 
Safety Analyst 


Printrrype Name 
Safety Analyst 


Signature 
Date 


M.B.McDonough 
Nuclear Facility Manager 


Printrrype Name 
Nuclear Facility Manager 


Signature 
Date 


Is independent technical review required? Yes D No D 


Nuclear Facility Manager 
Signature or Initials 


Independent Reviewer 
PrintIType Name 


Independent Reviewer 
Signature 


III. DETERMINATION 


Identify applicable section{s) of the safety basis document(s) (e.g., DSA, SAR, BID, TSRs, etc.). 


ilia: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR 
MALFUNCTION EVALUATED IN THE SAFETY BASIS 


1. Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis? 
Yes D No D 
Explain: 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-655 


Subject: Inconsistencies in the Maximum Hypothetical Accident Analysis 


2. Could the PISA increase the consequences of an accident previously evaluated in the safety basis? 


Yes 0 No 0 
Explain: 


3. Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety 
previously evaluated in the safety basis? Yes 0 No 0 


Explain: 


4. Could the PISA increase the consequences of a malfunction of equipment important to safety previously 
evaluated in the safety basis? Yes 0 No 0 


Explain: 


IIIb: POTENTIAL FOR CREATION OF AN UNANAL YZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE 


5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety 
basis? Yes 0 No 0 
Explain: 


6. Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than 
previously evaluated in the safety basis? Yes 0 No 0 
Explain: 


lIIe: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-655 


Subject: Inconsistencies in the Maximum Hypothetical Accident Analysis 


7. Could the PISA reduce a margin of safety as defined in the safety basis? 


Explain: 


Yes 0 No 0 


IUd: USQ DETERMINATION CONCLUSION 


8. Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question? 
Yes 0 No 0 
Explain: 


NOTE: If USQ determination result is positive, additional notification for ORPS is required per MCP-190 or 
AWP-3.1. 


IV. APPROVAUCONCURRENCE SIGNATURES 


APPROVAL: 


usa Evaluator 
PrintfType Name 


usa Evaluator 
Signature 


Date 


Signature 


CONCURRENCE: 


Independent Review Committee Chair 
PrintfType Name 


Independent Review Committee Chair 
Signature 


Date 
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Facility or Activity: Advanced Test Reactor 


usa Process No.: RTC-USQ-2006-655 


Subject: Inconsistencies in the Maximum Hypothetical Accident Analysis 


Describe the New Information/Discovery: 


The ATR Design Basis Reconstitution Program (DBRP) review of the radiological consequence analysis in Section 
15.12, Severe Accident Analyses, of SAR-153 resulted in numerous observations. The observations can be 
lumped into three general categories. 


APPLICATION OF ANALYTICAL BASES 


There are issues wlth the way in which the analytical bases were applied in the determination of the fission product 


source term available for release from the ATR confinement building. 


Section 15.12 states that the radiological consequences are based on 100% core melt; however, the 
analytical basis (Technical Report PG-T-92-112) is a large outlet break Joss-of-coolant accident (LOCA) calculation 
that results in melting of 30% of the core fuel in the high power quadrants. Since these are the high power 
quadrants this 30% of the core fuel contains 45% of the total core inventory. The results from the analyticaJ basis 


were not adjusted upward for the stated SAR-153 assumption of 100% core melt. 


The analytical basis predicts about 30 grams of iodine are released from the fuel that melts. The total core 
iodine inventory is 131 grams. The analysis then predicts that 3.1 grams of iodine are released to the A TR 
confinement atmosphere. This represents 10.5% of the iodine released from the melted fuel. SAR-153 argues that 
the basis calculations is conservative and reduces the 10.5% factor to 5.3%. Only brief qualitative arguments are 
provided for the factor of 2 reduction in the release to the confinement buildíng. These qualitative arguments do not 


address all of the significant parameters that affected the release in the analytical basis calculation. 


In the SAR-153 radiological consequence analysis, the 5.3% factor is applied to the total core iodine 


inventory not the iodine released from the melted fuel. This results in 7 grams of iodine available for release from 
the confinement building. This misinterpretation of the analytical basis results in off-setting the above issue where 
no upward adjustment was made for the assumed increase in fuel melt. For a 100% core melt assumption about 
67 grams of iodine would be released from the fuel (using the data from the analytical basis calculation). 7 grams 
would be available for release from confinement for the 10.5% factor and 3.5 grams would be available for the 5.3% 
factor. 


In the analytical basis calculation the pipe corridor (primary coolant prping space below the reactor vessel) 
is characterized as a relatively closed volume within the confinement. This small voJume is used to determine the 
partition coefficient of iodine from the water into the confinement atmosphere. This makes the analysis very 
dependent on break location and confinement isolation. The confinement volume containing the large primary 
coolant system piping (pipe corridor, pipe tunnel, and heat exchanger area) has a significantly larger volume than 
the pipe corridor. 


PRESENTATION OF THE ANALYSIS 


Section 15.12 of SAR-153 presents the analysis of radiological consequences as bounding and conservative. The 
results are portrayed as "maximum hypothetical accidenf' consequences. The analyses of the fission product 
inventory and fission product source term available for release from the ATR confinement building are based on 


numerous nominal and best estimate assumptions. Use of nominal and best estimate analyses in a facility safety 
basis is typically accompanied by a determination and accounting for uncertainties in the analyses. There is no 
determination and accounting for uncertainty in the Section 15.12 analyses. 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-655 


Subject: Inconsistencies in the Maximum Hypothetical Accident Analysis 


A rigorous uncertainty analysis was not possible for this work because the computer codes used in the calculations 
(ORIGEN2 ,CORSOR, IRATE, EQUILIBRIUM, and TRAPMEL T/PULSE) have not yet been subjected to a formal 
validation and verification (V&V), especially under the unique conditions represented by the ATR . For this reason, 
a best-estimate analysis was performed and then sensitivity analyses were performed to determine whether the 
best-estimate calculation was conservative. 


REGULATORY OBSERVATIONS 


Section 15.12 presents the analysis as consistent with Regulatory Guide 1.4, Assumptions Used for Evaluating the 
Potential Radiological Consequences of a Loss of Coolant Accident for Pressurized Water Reactors, and states 
that where a deviation was taken the deviation is discussed. There are deviations from Regulatory Guide 1.4 that 


are not discussed. There are also deviations discussed that are not clearly identified as deviations. 


10 CFR 830 specifies Regulatory Guide 1.70, Standard Format and Content of Safety Analysis Reports for Nuclear 
Power Plants, as the safe harbor standard for the documented safety analysis for DOE reactors. With regard to 
radiological consequences, Regulatory Guide 1.70 states, "when calculating the radiological consequences of a 


loss-of-coolant accident (LOCA), it is suggested that the assumptions given in 
... Regulatory Guide 1.4, 


"Assumptions Used for Evaluating the Potential Radiological Consequences of a Loss-of-Coolant Accident for 
Pressurized Water Reactors," be used. This analysis should be referred to as the "design basis analysis." There 
may be instances in which the applicant will not agree with the conservative margins inherent in the design basis 


approach approved by the NRC staff or the applicant may desire to provide a "realistic analysis" for comparison 


purposes. If this is the case, the applicant may provide an indication of the assumptions he believes to be 


adequately conservative, but the known NRC assumptions should nevertheless be used in the design basis 


analysis. Any "realistic analysis" provided will help quantify the margins that are inherent in the design basis 


approach." 


Section 15.12 presents a "realistic analysis" for the fission product inventory and fission source term available for 


release from the confinement building. 


Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.): 
SAR-153, Section 15.12 


I. PISA ASSESSMENT 
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Facility or Activity: Advanced Test Reactor 


usa Process No.: RTC-USQ-2006-655 


Subject: Inconsistencies in the Maximum Hypothetical Accident Analysis 


a. Is there a potential inadequacy in the analytical methodology and/or tools used in the safety basis? 
IZJ Yes 0 No 


b. Is there a potential discrepancy between the safety basis assumptions, provisions, or conditions, in the 
accident analysis and the facility operation or parameters? 
IZJ Yes 0 No 


c. Is the actual physical condition of the facility different than as described in the safety basis (discrepant as- 
found condition)? 
0 Yes IZJ No 


d. Has an actual or postulated operational event or incident revealed a potential inadequacy in the safety 
basis? 
0 Yes ~ No 


e. Is this an activity or condition not analyzed in the existing safety basis? 
0 Yes (gI No 


Provide an explanation of the assessment result: 
Section 15.12 analysis (i.e., the "maximum hypothetical accident" consequence analysis) is used to bound the 
consequences of the design basis accidents. Section 15.12 analysis would have bounded the consequences of the 
ATR design basis accidents. However, questions, inaccuracies, and inconsistencies in the discussion of the 
analysis and assumptions used in the analysis bring into question the appropriateness of using Section 15.12 
analysis. 


J. C. Chapman 
usa Evaluator 


PrintfType Name 
usa Evaluator 


Signature 
Date 


M.B.McDonough 
Nuclear Facility Manager 


PrintfType Name 
Nuclear Facility Manager 


Signature 
Date 


If the answer to ALL of the assessment questions above is No, file the completed form. Do not complete Section II, 
III, or IV. 
If the answer to anyone of the assessment questions is Yes, there is a potentially inadequate safety analysis 
(PISA): 


. Nuclear Facility Manager document actions (Section II), including interim operating restrictions, 
taken to place or maintain the facility in a safe condition. 


Nuclear Facility Manager execute reporting process per MCP-190 or AWP-3.1, for PISA. 
USQ evaluator proceed to Section III. 


. 


. 


F"~ 


DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND PROVIDE 
THE BASIS FOR THE SELECTION OF ANY INTERIM CONTROLS 


The worst case design basis accident for offsite consequence is the Condition 4 seismic loss-of-coolant accident 
(LOCA). The worst case accident calculated margins from critical heat flux (CHF) and flow instability (FI), the ATR 
Plant Protection Criteria, are 3.40 standard deviations and 1.64 standard deviations (EDF-5668). These margins meet 
the Condition 4 plant protection criteria. 


I I P,.-e h 
>>t'rH o}o y 


;rIJ../ PriR'lary analysis indicates that reducing the maximum effective plate power (EPP) for the ATR fuel elements by 13% 


0' will increase the margins from CHF and FI to 3.49 standard deviations and 3.34 standard deviations. Preliminary 
J()-~" analysis results are attached. The Condition 2 ATR Plant Protection Criteria are 3 standard deviations from CHF or Fl. 


M 6'" Operations of the ATR with the 13% reduced EPP will result in the worst case Condition 4 accident meeting the 
. 


\ . \ ~. C. Condition 2 plant protection criteria, and consequently, will eliminate any credible possibility of fuel damage from the 
,0 S C/ worst case design basis LOCA. Other postulated design basis A TR fuel damage events occur with an intact primary 


II. 
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Facility or Activity: Advanced Test Reactor 


usa Process No.: RTC-USQ-2006-655 


Subject: Inconsistencies in the Maximum Hypothetical Accident Analysis 


coolant system (PCS). Any fission product release will be contained in the PCS and detected by the fission break and 
stack monitors resulting in reactor scram and confinement isolation. 


Reactor shall be operated with the following limits on ATR fuel element effective plate powers (EPPs): 


For greater than or equal to 2 standard deviations to reflector ligament craking, 
3 primary coolant pump (PCP) operations plate 19 EPP less than or equal to 387 MW; 
3 PCP operations inner plates EPP less than or equal to 385 MW; 
2 PCP operations plate 19 EPP less than or equal to 362 MW; 


2 PCP operations inner plates EPP less than or equal to 362 MW; and 


for less than to 2 standard deviations to reflector Iig'lTr-ent craking, 
3 PCP operations plate 19 EEP less than or eq ual t~ tr'~j 
3 PCP operations inner plates EPP less than or equal to ~ MW; 
2 PCP operations plate 19 EPP less than or equal to 311 ftlYt; 


2 PCP operations inner plates EPP less than or equal to,jUMW. 


A,tJI I~_-;: 
06 


/fif:- 1<7" .. 


""6/1 \ 0 l '51 ~ Ç. 


J. C. Chapman 
Safety Analyst 


PrintfType Name 
Safety Analyst 


Signature 
Date 


M.B.McDonough 
Nuclear Facility Manager 


PrintfType Name 
Nuclear Facility Manager 


Signature 
Date 


Is independent technical review required? Yes 0 No 0 
Nuclear Facility Manager 


Signature or Initials 


Independent Reviewer 
PrintfType Name 


Independent Reviewer 
Signature 


Date 


III. DETERMINATION 
Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BID, TSRs, etc.). 
SAR-153, Section 15.12.10, "Radiological Analysis," Section 15.6, "Decrease in Primary Coolant Inventory," 


Section 15.8.7, Significant Melting of One Entire Fuel Element (or Partial Melting in More than One Element) Due to 
Crushing to Other Accidents,"and Section 15.10.3, "Fuel Channel Blockage or Fuel Damage Due to the Failure of 
Large Structural Elements Above or Within the Core" 


ilia: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR 
MALFUNCTION EVALUATED IN THE SAFETY BASIS 


1. Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis? 
Yes 0 No [8J 


Explain: 


The PISA questioned the appropriateness of using the Section 15.12.10 large break loss-of-coolant accident 
(LOCA), "maximum hypothetical accident," analysis to bound the consequence to the design basis accidents. 
Section 15.12, "Severe Accident Analyses," discusses beyond design basis accidents. The PfSA did not question 
the probability of occurrence of any accident. 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-655 


Subject: Inconsistencies in the Maximum Hypothetical Accident Analysis 


2. Could the PISA increase the consequences of an accident previously evaluated in the safety basis? 
Yes [8J No D 
Explain: 


The PISA questioned the appropriateness of using Section 15.12.10 LOCA analysis to bound the consequence of 
design basis accidents. Due to concerns about assumptions, inaccuracies and inconsistencies of that analysis, the 
results of the analysis may not be conservative when used as the bounding consequence. Although engineering 
judgment suggests that the results of the Section 15.12.10 LOCA analysis would bound the consequences of the 
design basis accidents, the possibility exists that when the issues with the Section 15.12.10 analysis are resolved 
the consequences of the LOCA may increase which in effect will increase the consequence of the bounded 
accidents. 


3. Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety 
previously evaluated in the safety basis? Yes D No L8J 


Explain: 


The PISA questioned the appropriateness of using the Section 15.12.10 LOCA analysis to bound the consequence 
to the design basis accidents. Section 15.12, "Severe Accident Analyses," discusses beyond design basis 
accidents. The PISA did not question the probability of occurrence of a malfunction of any important to safety 
equipment. 


4. Could the PISA increase the consequences of a malfunction of equipment important to safety previously 


evaluated in the safety basis? Yes L8J No D 
Explain: 


The PISA questioned the appropriateness of using Section 15.12.10 LOCA analysis to bound the consequence of 
design basis accidents. Due to concerns about assumptions, inaccuracies and inconsistencies of that analysis, the 
results of the analysis may not be conservative when used as the bounding consequence. The possibility exists 
that when the issues with the Section 15.12.10 analysis are resolved the consequences of the LOCA may increase 
which in effect will increase the consequence of the bounded accidents. 


IIIb: POTENTIAL FOR CREATION OF AN UNANAL YZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE 


5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety 
basis? Yes D No L8J 


Explain: 


The PISA questioned the appropriateness of using the Section 15.12.10 LOCA analysis to bound the consequence 
to the design basis accidents. Section 15.12, "Severe Accident Analyses," discusses beyond design basis 


accidents. The PISA does not create the possibility of any accident of a different type. 


6. Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than 
previously evaluated in the safety basis? Yes 0 No [8J 


Explain: 


The PISA questioned the appropriateness of using the Section 15.12.10 LOCA analysis to bound the consequence 
to the design basis accidents. Section 15.12, "Severe Accident Analyses," discusses beyond design basis 
accidents. The PISA does not create the possibility of any malfunction of equipment important to safety. 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-655 


Subject: Inconsistencies in the Maximum Hypothetical Accident Analysis 


lIIe: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY 


7. Could the PISA reduce a margin of safety as defined in the safety basis? Yes ~ No 0 
Explain: 


The PISA questioned the appropriateness of using Section 15.12.10 LOCA analysis to bound the consequence of 


design basis accidents. Due to concerns about assumptions, inaccuracies and inconsistencies of that analysis, the 
results of the analysis may not be conservative when used as the bounding consequence. Although engineering 
judgment suggests that the results of the Section 15.12.10 LOCA analysis would bound the consequences of the 
design basis accidents, the possibility exists that when the issues with the Section 15.12.10 analysis are resolved 
the consequences of the LOCA may increase which in effect will decrease the margin of safety. 


IIId: USQ DETERMINATION CONCLUSION 


8. Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question? 
Yes ~ No 0 
Explain: 


The PISA questioned the appropriateness of using Section 15.12.10 LOCA analysis to bound the consequence of 
design basis accidents. Although engineering judgment suggests that the results of the Section 15.12.10 LOCA 
analysis would bound the consequences of the design basis accidents, the possibility exists that when the issues 
with the Section 15.12.10 analysis are resolved the consequences of the LOCA may increase. Since the 


consequences of some of the design basis accidents are scaled from the Section 15.12.10 LOCA consequences, 
the consequence of those design basis accidents may similarly increase. 


NOTE: If USQ determination result is positive, additional notification for ORPS is required per MCP-190 or 
AWP-3.1. 


IV. APPROVAL/CONCURRENCE SIGNATURES 


APPROVAL: 


J. C. Chapman 
usa Evaluator 


PrintIType Name 


jff!LArcf~or 
Signature 


rn I ~ 
~~,ge' Signature 


1a.:! ~G. Date 


M. B. McDonough 
Nuclear Facility Manager 


PrintIType Name 


~/é?c..r/}ooG, 
Date 


CONCURRENCE: 


A. P. Hoskins 
Independent Review Committee Chair 


PrintIType Name 


/0 - 6-:'vß 
Date 







a 


a 
a 
T""" 


LL 


I- Ou.. a 


0 


roo 


s 
~ 


<( I' 0 CO 


0 (I') 0 
II 


-' -.. 
0 


() s CD 


E ~ 
--.. 


(/') 
LO (/') 
"<t --- Q) ~ Q) 


(f) I' E 
-=::t 


CO 
o l- e: II 


0 
0... 0 


."!::: 0... 
"'ö W a 


e: 0) ":t 
o 


T""- 
0 ()) 


- 


Ct! 


0... 
::r- 


"> 
"<Ì 


:~ 
0 


a 
C\J 


--- 


L. ]q f .-.- 


.--- 
-_..,-- ....--- 


.-'--------- . 
- 


- - 
- . - 


r - - - 


-- -- 
. , - 


-- -- -- ï - -- -- 
- -- - ; -- -- -- -- - t - 


-- 
- -- - 


-- ; - - - - -- - -- j - - 


-- 
- - 


-- - , -- -- -- -- - j -- -- -- -- , 


0 


a 
('-.. 


0 


a 
c.o 


a 


0 


lO 


a 


a 
..q- 


0 


0 


(I') 


a 


0 
C\J 


0 


0 
~ 


0 
0 


0 


SUO!lB!^80 pjBpUB~S 








431.61 INL USQ PROCESS 
~~~.1b~o05 POTENTIAL INADEQUACY IN THE SAFETY ANALYSIS (PISA) FORM 


Use with LWP-18001 (DO NOT USE FOR PROPOSED CHANGES) Page 1 of 4 


Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-656 


Subject: Section 15.12 Maximum Hypothetical Accident Analysis Used to Bound Canal Accidents 


Describe the New Information/Discovery: 


The ATR Design Basis Reconstitution Program (DBRP) review of the radiological consequence analysis in Section 


15.12, Severe Accident Analyses, of SAR-153 resulted in numerous observations. 


The exposures resulting from the radiological consequence analyses in Section 15.12 of SAR-153 are scaled to 


determine exposures from fuel failure events in the ATR canal area. The analytical basis for the exposures in 


Section 15.12 is a detailed analysis of molten fuel relocation and quenching in the reactor vessel, temperature and 


time dependent fission product release models for molten fuel, fission product transport and chemistry analysis in 


the primary coolant system piping, fission product partitioning in the compartmentalized confinement building, and 
confinement leak rate modeling. The canal accidents occur in an entirely different environment thus the detailed 
analysis in Section 15.12 is not applicable to the canal area accidents. 


Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.): 
SAR-153, Section 15.12 


I. PISA ASSESSMENT 


a. Is there a potential inadequacy in the analytical methodology and/or tools used in the safety basis? 


[8] Yes D No 


b. Is there a potential discrepancy between the safety basis assumptions, provisions, or conditions, in the 


accident analysis and the facility operation or parameters? 
[8] Yes D No 


c. Is the actual physical condition of the facility different than as described in the safety basis (discrepant as- 
found condition)? 


DYes [8] No 


d. Has an actual or postulated operational event or incident revealed a potential inadequacy in the safety 
basis? 
0 Yes [8] No 


e. Is this an activity or condition not analyzed in the existing safety basis? 
0 Yes [8] No 


Provide an explanation of the assessment result: 
Section 15.12 analysis (Le., the "maximum hypothetical accident" consequence analysis) is inappropriately used to 


bound the consequences of crushing ATR fuel elements that are stored in the unirradiated fuel storage canal area. 


J. C. Chapman 
usa Evaluator 


PrintlType Name 


;~(?j*,t ~ 


a Evaluator 


/11, 6 ~e 
Nuclear Facility 


f:::;;;:;;;)1 
Signature 


'21 ~/2coCø 
Date 


M.B.McDonough 
Nuclear Facility Manager 


PrintlType Name 


J 7 5 í? f ~ 00(; 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-656 


Subject: Section 15.12 Maximum Hypothetical Accident Analysis Used to Bound Canal Accidents 


If the answer to ALL of the assessment questions above is No, file the completed form. Do not complete Section II, 


III, or IV. 
If the answer to anyone of the assessment questions is Yes, there is a potentially inadequate safety analysis 
(PISA): 


. Nuclear Facility Manager document actions (Section II), including interim operating restrictions, 


taken to place or maintain the facility in a safe condition. 
Nuclear Facility Manager execute reporting process per MCP-190 or AWP-3.1, for PISA. 


usa evaluator proceed to Section III. 


. 


. 


II. DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND PROVIDE 
THE BASIS FOR THE SELECTION OF ANY INTERIM CONTROLS 
No interim restriction are need. TSR-186 AC 5.7.7.2 restricts heavy load handling near fuel storage locations. 


J. C. Chapman 
Safety Analyst 


PrintfType Name 
Safety Analyst 


Signature 
Date 


M.B.McDonough 
Nuclear Facility Manager 


PrintfType Name Signature 


Is independent technical review required? Yes 0 No 0 
Nuclear Facility Manager 


Signature or Initials 


Independent Reviewer 
Printrrype Name Signature 


III. DETERMINATION 


Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, etc.). 


ilia: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR 
MALFUNCTION EVALUATED IN THE SAFETY BASIS 


1. Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis? 
Yes 0 No 0 
Explain: 
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Facility or Activity: Advanced Test Reactor 


usa Process No.: RTC-USQ-2006-656 


Subject: Section 15.12 Maximum Hypothetical Accident Analysis Used to Bound Canal Accidents 


2. Could the PISA increase the consequences of an accident previously evaluated in the safety basis? 


Yes 0 No 0 
Explain: 


3. Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety 


previously evaluated in the safety basis? Yes 0 No 0 
Explain: 


4. Could the PISA increase the consequences of a malfunction of equipment important to safety previously 


evaluated in the safety basis? Yes 0 No 0 
Explain: 


IIIb: POTENTIAL FOR CREATION OF AN UNANAL YZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE 


5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety 
basis? Yes 0 No 0 
Explain: 


6. Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than 
previously evaluated in the safety basis? Yes 0 No 0 
Explain: 


lIIe: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-656 


Subject: Section 15.12 Maximum Hypothetical Accident Analysis Used to Bound Canal Accidents 


7. Could the PISA reduce a margin of safety as defined in the safety basìs? 


Explain: 


Yes D No D 


IlId: USQ DETERMINATION CONCLUSION 


8. Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question? 
Yes D No D 
Explain: 


NOTE: If USQ determination result is positive, additional notification for ORPS is required per MCP-190 or 
AWP-3.1. 


APPROVAL/CONCURRENCE SIGNATURES IV. 


APPROVAL: 


Printrrype Name Signature 


Nuclear Facility Manager 
Príntrrype Name 


Nuclear Facility Manager 
Signature 


Date 


CONCURRENCE: 


Independent Review Committee Chair 
Printrrype Name 


Independent Review Committee Chair 
Signature 


Date 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-656 


Subject: Section 15.12 Maximum Hypothetical Accident Analysis Used to Bound Canal Accidents 


Describe the New Information/Discovery: 


The ATR Design Basis Reconstitution Program (DBRP) review of the radiological consequence analysis in Section 
15.12, Severe Accident Analyses, of SAR-153 resulted in numerous observations. 


The exposures resulting from the radiological consequence analyses in Section 15.12 of SAR-153 are scaled to 
determine exposures from fuel failure events in the ATR canal area. The analytical basis for the exposures in 


Section 15.12 is a detailed analysis of molten fuel relocation and quenching in the reactor vessel, temperature and 
time dependent fission product release models for molten fuel, fission product transport and chemistry analysis in 


the primary coolant system piping, fission product partitioning in the compartmentalized confinement building, and 
confinement leak rate modeling. The canal accidents occur in an entirely different environment thus the detailed 
analysis in Section 15.12 is not applicable to the canal area accidents. 


Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.): 
SAR-153, Section 15.12 


I. PISA ASSESSMENT 


a. Is there a potential inadequacy in the analytical methodology and/or tools used in the safety basis? 
r8J Yes D No 


b. Is there a potential discrepancy between the safety basis assumptions, provisions, or conditions, in the 
accident analysis and the facility operation or parameters? 
r8J Yes D No 


c. Is the actual physical condition of the facility different than as described in the safety basis (discrepant as- 
found condition)? 


DYes r8J No 


d. Has an actual or postulated operational event or incident revealed a potential inadequacy in the safety 
basis? 
0 Yes ~ No 


e. Is this an activity or condition not analyzed in the existing safety basis? 
0 Yes r8J No 


Provide an explanation of the assessment result: 
Section 15.12 analysis (Le., the "maximum hypothetical accident" consequence analysis) is inappropriately used to 


bound the consequences of crushing ATR fuel elements that are stored in the unirradiated fuel storage canal area. 


J. C. Chapman 
USQ Evaluator 


PrintIType Name 
usa Evaluator 


Signature 
Date 


M. B. McDonough 
Nuclear Facility Manager 


PrintIType Name 
Nuclear Facility Manager 


Signature 
Date 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-656 


Subject: Section 15.12 Maximum Hypothetical Accident Analysis Used to Bound Canal Accidents 


If the answer to ALL of the assessment questions above is No, file the completed form. Do not complete Section II, 


III, or IV. 
If the answer to anyone of the assessment questions is Yes, there is a potentially inadequate safety analysis 
(PISA): 


. Nuclear Facility Manager document actions (Section II), including interim operating restrictions, 
taken to place or maintain the facility in a safe condition. 
Nuclear Facility Manager execute reporting process per MCP-190 or AWP-3.1, for PISA. 


usa evaluator proceed to Section III. 


. 


. 


II. DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND PROVIDE 
THE BASIS FOR THE SELECTION OF ANY INTERIM CONTROLS 
No interim restriction are need. TSR-186 AC 5.7.7.2 restricts heavy load handling near fuel storage locations. 


J. C. Chapman 
Safety Analyst 


PrintfType Name 
Safety Analyst 


Signature 
Date 


M.B.McDonough 
Nuclear Facility Manager 


PrintfType Name 
Nuclear Facility Manager 


Signature 
Date 


Is independent technical review required? Yes 0 No 0 
Nuclear Facility Manager 


Signature or Initials 


Independent Reviewer 
PrintfType Name 


Independent Reviewer 
Signature 


Date 


III. DETERMINATION 


Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, etc.). 
SAR-153, Section 15.12.10, "Radiological Analysis," and Section 15.8.7, "Significant Melting of One Entire Element 
(or Partial Melting in More than One Element) Due to Crushing or Other Accidents" 


ilia: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR 
MALFUNCTION EVALUATED IN THE SAFETY BASIS 


1. Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis? 


Yes 0 No r2J 


Expla in: 


The PISA concerns the appropriateness of scaling the Section 15.12.10 maximum hypothetical accident analysis to 
bound the consequence of metting ATR fuel elements while submerge in the ATR canal. The PISA does not affect 
the probability of occurrence any accident. Section 15.8.7 hypothesizes melting one entire ATR fuel element, or 
partially melting eight elements, due to any cause and assumes the event is a Condition 4 fault. 







431.61 INL USQ PROCESS 
~~~.1~OO5 POTENTIAL INADEQUACY IN THE SAFETY ANALYSIS (PISA) FORM 
Use with LWP-18001 (DO NOT USE FOR PROPOSED CHANGES) Page 3 of 5 


Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-656 


Subject: Section 15.12 Maximum Hypothetical Accident Analysis Used to Bound Canal Accidents 


2. Could the PISA increase the consequences of an accident previously evaluated in the safety basis? 
Yes r8J No 0 
Explain: 


The PISA questioned the appropriateness of scaling the Section 15.12.10 maximum hypothetical accident analysis 
consequence. The Section 15.12.10 analysis is a large loss-of-coolant accident (LOCA) in which the core melts; 
fission products are released into a mixture of the primary coolant and raw water from emergency firewater 
injection. Gases and volatiles are then release from the water to the confinement. In the canal, the fuel melts, and 
fission products are released into the canal water, which has different chemistry, and then into the canal area which 
is not in the confinement. It is questionable whether the scaled Section 15.12.10 LOCA analysis bounds the 
release from the Condition 4 canal accident. 


3. Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety 
previously evaluated in the safety basis? Yes 0 No r8J 


Explain: 


The equipment important to safety is the canal structure, canal liner and equipment whose failure or misuse could 
damage A TR fuel elements in the un-irradiated fuel storage area. The PISA, scaling the Section 15.12.10 LOCA 
analysis consequence to bound the canal accidents, does not affect any equipment important to safety. 


4. Could the PISA increase the consequences of a malfunction of equipment important to safety previously 


evaluated in the safety basis? Yes r8J No 0 
Explain: 


The PISA questioned the appropriateness of scaling the Section 15.12.10 analysis consequence. The Section 


15.12.10 analysis is a LOCA in which the core melts; fission products from the melt are released into a mixture of 
the primary coolant and raw water from emergency firewater injection. Gases and volatiles are then release to the 
confinement. In the canal, the fuel melts and fission products are released into the canal water which has different 
chemistry and then into the canal area which is not in the confinement. It is questionable whether the scaled 
Section 15.12.10 LOCA analysis bounds the release from the Condition 4 canal accident. So the consequence of a 


failure of equipment that could result in crushing A TR fuel elements in the un-irradiated canal storage may not be 
well defined. 


IIIb: POTENTIAL FOR CREATION OF AN UNANAL YZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE 


5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety 
basis? Yes 0 No r8J 


Explain: 


The PISA questioned the appropriateness of scaling the Section 15.12.10 LOCA analysis consequence to bound 
the Condition 4 canal accident. The PISA does not create an accident of a different type. 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2006-656 


Subject: Section 15.12 Maximum Hypothetical Accident Analysis Used to Bound Canal Accidents 


6. Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than 
previously evaluated in the safety basis? Yes 0 No [gI 


Explain: 


The PISA questioned the appropriateness of scaling the Section 15.12.10 LOCA analysis consequence to bound 
the Condition 4 canal accident. The PISA does not create any possibility of a malfunction of equipment important 
to safety. 


IIIc: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY 


7. Could the PISA reduce a margin of safety as defined in the safety basis? Yes (8J No 0 
Explain: 


The PISA questioned the appropriateness of scaling the Section 15:12.10 LOCA analysis consequence to bound 
the Condition 4 canal accident. The consequence of the Condition 4 canal accident in which one ATR fuel element 
melts or eight fuel elements partially melt is not well defined, and therefore, the margin of safety is not well defined. 


IIId: USQ DETERMINATION CONCLUSION 


8. Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question? 
Yes ~ No D 
Explain: 


Section 15.12.10 LOCA analysis may have been inappropriately used to bound the consequence of crushing an 
A TR fuel element or elements in the canal. Therefore, the consequence of the Condition 4 canal accident may not 
be well defined. 


NOTE: If USQ determination result is positive, additional notification for ORPS is required per MCP-190 or 
AWP-3.1. 


APPROV ALICONCURRENCE SIGNATURES IV. 


APPROVAL: 


J. C. Chapman 
usa Evaluator 


PrinúType Name ~~ /" sa Evaluator 


1111 
,is I1JZ~ 


Nuclear Facility Ma ger 
Signature 


t/ Od 2cxx. 
Date 


M. B. McDonough 
Nuclear Facility Manager 


PrinúType Name 


If ðc.. r 
Date 


CONCURRENCE: 


A. P. Hoskins 
Independent Review Committee Chair 


PrinúType Name 


/ 
A~# ~~ß~~~ Independen Review Committee Chair 


Signature 


//J-S:-~ 
Date 
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REASONABILITY DETERMINATION/POTENTIAL INADEQUACY IN 


THE SAFETY ANALYSIS (PISA) FORM 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2007-729 


Subject: Operability Requirements for A TR Confinement Isolation Dampers (GAP-014-07) 


Describe the New Information/Discovery: 


The Advanced Test Reactor (ATR) Technical Safety Requirements (TSR) for operability of the primary and backup dampers 
only require the primary or the backup confinement isolation damper to be in-service. This is not consistent with the original 


design requirements for the backup isolation dampers or the SAR-153 general design criteria (GDC). 


The backup confinement isolation dampers were upgraded to provide the same function as the primary dampers as a resuit of 


corrective actions from lessons learned from the Three Mile Island reactor accident, findings from the September 1988 


Department of Energy (DOE) Office of Environmental, Safety and Health (ESH) Technical Safety Appraisal, and the August 


1995 DOE ESH Intense Inspection. The purpose of the modification was to improve redundancy eliminating singie failure 


vulnerabilities (PG-T-89-007). After installation the backup dampers were not qualified until additional testing of the confinement 
identified deficiencies in the confinement leak rate test procedure (TRA-USQ-SE-1998-026). After correction of these 
deficiencies it was verified that the backup dampers provide a function equivalent to the primary dampers; however, the TSR 
only requires a primary or a backup damper (not both) to be in-service. 


SAR-153 General Design Criterion 21, Protection System Reliability and Testability, requires the protection system be designed 


for high functional reliability and in-service testability commensurate with the safety functions to be performed. Redundancy and 
independence designed into the protection system shall be sufficient to assure that (1) no single failure results in loss of the 
protection function, and (2) removal from service of any components or channel does not result in loss of the required minimum 


redundancy unless the acceptable reliability of operation of the protection system can be otherwise demonstrated. 


SAR-153 General Design Criterion 22, Emergency Core Cooling, and Criterion 41, Confinement Atmosphere Cleanup, require 
suitable redundancy in components and features, and suitable interconnections, leak detection, isolation, and confinement 
capabilities be provided to assure that for on-site electric power system operation (assuming off-site power is not available), and 
for off-site electric power system operation (assuming on-site power is not available), the system safety function can be 


accomplished, assuming a single failure. 


Identify the applicable safety basis document(s} (e. g., DSA, SAR, BIO, TSRs, etc.); 


Tomberlin, T.A., Advanced Test Reactor (ATR) Responses to NUREG-0737 (Clarification of TMI Action Plan Requirements), 
PG-T-89-007. March 1989 


Confinement Fission Product Release Rate. TRA-USQ-SE-1998-026, May 7,1998 


SAR-153, Advanced Test Reactor Upgraded Final Safety Analysis Report, Revision 26, June 5, 2007 


TSR-186, Advanced Test Reactor Technical Safety Requirements, Revision 11, June 5, 2007 


I. 
REASONABILITY DETERMINATION (Reasonability determinations made as part of the ATR Design Basis 
Reconstitution effort may be documented per SP-10.2.4.9) 


Is it reasonable that the potential for an inadequate safety analysis exists based on the new information or 
discovery described above? I8J Yes D No 


If "Yes," proceed to Sections II, III, and IV. 
If "No," provide an explanation and basis for the reasonability determination. 


usa Evaluator 
PrintfType Name 


usa Evaluator 
Signature 


Date 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2007-729 


Subject: Operability Requirements for A TR Confinement Isolation Oampers (GAP-014-07) 


Nuclear Facility Manager 
PrintfType Name 


Nuclear Facility Manager 
Signature 


Date 


If the answer to the question above is "No," file the compieted form. Do not compiete Section II, III, or IV. 


II. 


If the answer to the question above is "Yes," complete Section II, III, and IV. 


PISA DECLARATION 


What is the basis for concern that the safety basis may not be bounding or may be otherwise inadequate? 
Provide an explanation. 


The radiation monitoring and seal system that actuates the confinement isolation is an Engineered Safety Features (i.e., part of 
the plant protective system) and subject to GDC 21. The confinement structure is safety-related. The isolated confinement leak 
rate is used in the radiological consequence analysis in SAR-153 Section 15.12.10, Radiological Analysis, to establish the 


evacuating worker, co-located worker, exclusion area boundary, and low-popuiation zone exposures for the A TR. The Section 


15.12.10 analysis is used to envelop all ATR fuel damage events in SAR-153 Chapter 15, Accident Analyses. The isolated 


confinement leak rate is also used in the analysis of radiological consequences of a pressurized water loop fueled experiment 
failure in SAR-153 Section 15.7, Radioactive Release from a Subsystem or Component. Without both the primary and backup 


isolation damper operable there is a single failure vulnerability in establishing confinement isolation. The backup damper 
upgrade was completed to establish redundancy but the TSR does not require that redundancy to eliminate single failure 


vulnerabilities. 


As noted in Section 6.2.2.9 (Confinement System) Failure Analysis of SAR-153, successful operation of the backup dampers will 
significantly reduce the potential for confinement isolation system failure. Operation without operable backup dampers 
significantly increases potential for confinement isolation failure. 


The backup dampers were installed as a result of commitments made to DOE to provide single failure redundancy not to provide 
operational flexibility as allowed by the TSR. The TSR does not adequately implement the design and safety basis or 
commitments made to DOE. 


A PISA exists. Complete the following actions 


. Nuclear Facility Manager document actions (below) including interim operating restrictions taken to 
place or maintain the facility in a safe condition. 


Nuclear Facility Manager execute reporting process for PISA per LWP-9301 and LWP-13830. 


Qualified USQ evaluator proceed to Section III. 


. 


. 


ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND THE BASIS FOR THE 
SELECTION OF ANY INTERIM CONTROLS. 


The reactor was operating in Cycle 140A-1 at the time of discovery. All primary and backup confinement isolation dampers 
were verified operable. No additional action was necessary to place the facility in a safe condition. 


The interim control is to require both the primary and backup dampers operable prior to entering MODE applicability for the 
Confinement and Radiation Monitoring and Seal System. The parenthetical clarifications in TSR LCO 3.2.2d and LCO 3.8.11 are 
superseded by this interim control. In an applicable MODE with either the primary or backup damper of any damper pair 
inoperable restore operability prior to entering mode applicability during to the next scheduled REACTOR OUTAGE. 







431.61 
05/15/2007 
Rev. 02 
Use with LWP-18001 


INL USQ PROCESS 
REASONABILITY DETERMINATION/POTENTIAL INADEQUACY IN 


THE SAFETY ANALYSIS (PISA) FORM 
(DO NOT USE FOR PROPOSED CHANGES) Page 3 of 6 


Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2007-729 


Subject: Operability Requirements for ATR Confinement Isolation Dampers (GAP-014-07) 


The basis for the interim control is that is meets the original design basis for the backup damper modification, the commitments 
made to DOE for confinement damper redundancy, and SAR-153 general design criteria. The aliowance for continued 
operation until the next scheduled reactor outage is based on the low-probability of a confinement isolation event during any 
singie operating cycie coupled with the failure of the redundant damper to establish confinement isolation. 


J.C. Chapman 
Safety Analyst 


PrinVType Name 


(See PISA declaration) 
Safety Analyst 


Signature 


10/24/07 
Date 


M.B.McDonough 
Nuclear Facility Manager 


PrintIType Name 


(See PISA declaration) 
Nuclear Facility Manager 


Signature 


10/24/07 
Date 


Is independent technical review required? Yes D No IZJ 


Nuclear Facility Manager 
Signature or Initials 


Independent Reviewer 
PrintIType Name 


Independent Reviewer 
Signature 


Date 


III. USQ DETERMINATION 


Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, etc.). 


SAR-153, Section 6.2, Confinement Systems 
Section 7.3.3, Radiation Monitoring & Seal System 


TSR-186, Section 3.2.2, Radiation Monitoring & Seal System 
Section 3.8.1, Confinement Requirements 


ilia: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR 
MALFUNCTION EVALUATED IN THE SAFETY BASIS 


1. Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis? 
Yes D No IZJ 


Explain: 


The safety function of the confinement isolation dampers is to provide the mitigative function of isolating the 
confinement when excessive radioactivity is released into the confinement atmosphere. As such, the dampers have 
no affect on the probability of any accidents previously evaluated in the safety basis. 


Therefore, the PISA could not increase the probability of an accident. 


2. Could the PISA increase the consequences of an accident previously evaluated in the safety basis? 


Yes IZJ No D 
Explain: 


The vulnerability described in the PISA could lead to the situation where one of a pair of confinement isolation 
dampers is not operable as currenlly aliowed by TSR-186 and a failure anywhere in the equipment for the other 
damper in the pair prevents the second damper from closing due to a confinement isolation signal from the RMSS. 
This is not contrary to the commitment in SAR-153, Section 7.3.3.2.1.3, Defense Against Failures, which states: 
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"Thus, any single failure within a channel or logic train will not prevent protection at the system level when 
required." 


The condition described in the PISA still would lead to undesirabie conditions in spite of not being contrary to the 
SAR-153 statement above. Depending on which pair(s) of confinement isolation dampers was affected, the effect 
would range from minimal, if any, such as for most exhaust dampers, to major, especially the exhaust stack 
confinement isolation dampers. Since the exhaust stack dampers require an active signal to close, do not fail 


closed, and could offer a direct path from the confinement to the environment, the worst case would be expected to 
be those dampers. The other ventilation dampers do fail closed on lose of solenoid power or instrument air, but also 
offer a potential release path to the atmosphere. Any of these would increase the consequences of any accident 
releasing excessive amounts of radioactivity to the confinement atmosphere if the pair of dampers failed to close. 


Therefore, the PISA could increase the consequences of an accident previously evaluated. 


3. Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety 
previously evaluated in the safety basis? Yes D No IZJ 


Explain: 


The PISA affects when the confinement isolation dampers are required to be operable and does not affect the 
functionality of the dampers themselves, therefore the PISA does not affect the failure probability of the dampers or 
their components. 


Therefore, the PISA could not increase the probability of occurrence of a malfunction of equipment important ot 


safety. 


4. Could the PISA increase the consequences of a malfunction of equipment important to safety previously 
evaluated in the safety basis? Yes IZJ No D 
Explain: 


Similar to Question 2 above, considering the function of confinement isolation dampers as a pair, the 
consequences of a malfunction to one of the exhaust stack confinement isolation dampers could lead to a direct 


release path to the atmosphere from the the confinement if the other damper was not operable as aliowed by 
TSR-186. Such as direct release path would be unacceptable. 


Therefore, the PISA could increase the consequences of a malfunction of equipment important to safety. 


IIIb: POTENTIAL FOR CREATION OF AN UNANAL YZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE 


5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety 
basis? Yes D No IZJ 


Explain: 


SAR-153, Section 6.2.2.9, Failure Analysis, describes the results of the ATR Level 2 probabilistic risk assessment 
for the confinement and the RMSS. The backup confinement isolation dampers were not included in that analysis 


since they had yet to be qualified and preliminary results indicated that confinement isolation system was not a 


significant contributor to risk. The single confinement isolation damper configuration that was analyzed in the PRA 
is the configuration of interest in the PISA and is discussed in Section 6.2.2.9. 


Therefore, the PISA could not create the possibility of an accident of a different type than previously analyzed. 
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Subject: Operability Requirements for ATR Confinement Isolation Dampers (GAP-014-07) 


6. Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than 
previously evaluated in the safety basis? Yes D No i:8J 


Explain: 


The PISA only affects when one damper of a pair of confinement isolation dampers is potentially operable when the 
confinement is required to be available. The PISA does not provide any information about what malfunctions might 


actually occur. 


Therefore, the PISA does not create the possibility of a malfunction of equipment important to safety of a different 
type than previously evaluated in the safety basis. 


IIIc: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY 


7. Could the PISA reduce a margin of safety as defined in the safety basis? 


Explain: 


Yes i:8J No D 


If confinement isolation dampers were not available as described above, and a LOCA occurs which causes EFIS to 
actuate and subsequently results in firewater ftow into the confinement, then there could exist a direct flow path 


from the confinement atmosphere to the environment with a driving function available to force any confinement 
airborne activity out to the environment at a rate greater than currently analyzed in A TR's safety bases. In that 


case, a reduced margin to safety would exist. 


Therefore, the PISA could reduce a margin of safety as defined in the safety basis. 


IIId: usa DETERMINATION CONCLUSION 


8. Based on the responses to questions 1 - 7 above, does the PISA constitute an Un reviewed Safety Question? 


Yes i:8J No D 
Explain: 


Since the answers to questions 2, 4, and 7 above are positive, the PISA constitutes an Unreviewed Safety 


Question. If one of the two confinement isolation dampers in a pair is not operable as currently allowed by TSR- 
186, and the other damper fails to close if an RMSS signal demanded a confinement isolation, then release paths 
of varying increased affects would exist. That would result in a path for an increased release of any airborne 
radioactivity from the confinement atmosphere to the environment, which is an unacceptable condition. 


Therefore, the PISA does constitute an Unreviewed Safety Question. 


An additional interim control is required. The bottled gas backup supply for both of the stack confinement isolation 


dampers shall be OPERABLE for the RMSS to be considered OPERABLE. This supersedes TSR LCO 3.2.2f. If the 
backup supply for one stack confinement isolation damper is inoperable, operability must be restored prior to 
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Facility or Activity: Advanced Test Reactor 
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Subject: Operability Requirements for ATR Confinement Isolation Dampers (GAP-014-07) 


entering the applicable mode. 


If "No," is a Safety Basis document revision required at next annual update? D Yes D No 


IV. 


NOTE: If USQ determination result is positive, additional notification for ORPS is required per LWP-9301. 


APPROVAUCONCURRENCE SIGNATURES 


APPROVAL: 


M. B. McDonough 
Nuclear Facility Manager 


PrinUType Name 


J~z{~J!~ 
, Signature 


fJl, 6) 'Y'iv6 
~~,~ Nuclear Facility M er 


Signature' 


S ,<Joy 01 
Date 


W. E. Kohn (trainee)/ J. C. Chapman 
usa Evaluator 


PrintfType Name 


'1 ~~~ fJ 
Date 


CONCURRENCE: 


Akn P ft<krns 
Independent Review ommittee Chair 


PrintfType Name 


tÆd=tRe~~ 
Signature 


/1- 7-07 
Date 
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Facility or Activity: Advanced Test Reactor 


usa Process No.: RTC-USQ-2007-729 


Subject: Operability Requirements for ATR Confinement Isolation Dampers (GAP-OI4-07) 


Describe the New Information/Discovery: 


The Advanced Test Reactor (A TR) Technical Safety Requirements (TSR) for operability of the primary and backup dampers 
only require the primary or the backup confinement isolation damper to be in-service. This is not consistent with tho original 
design requirements for the backup isolation dampers or the SAR-153 general design criteria (GDC). 


The backup confinement isolation dampers were upgraded to provide the same function as the primary dampers as a result of 
corrective actions from lessons learned from the Three Mile Island reactor accident, findings from Ihe September 1988 


Department of Energy (DOE) Office of Environmental, Safety and Health (ESH) Technical Safety Appraisal, and the August 
1995 DOE ESH Intense Inspection. The purpose of the modifICation was to improve redundancy eiiminating single lailure 
vulnerabilities (PG- T-B9-007), After installation the backup dampers were not qualified unlii additional testing of t!1e confinement 


identified deficiencies in the confinement leak rate test procedure (TRA-USQ-SE-1996-o26), After correction of these 
deficiencies it was verified that the backup dampers provide a function equivalent to t!1e primary dampers; however, the TSR 
only requires a primary or a backup damper (not both} to be in-service. 


SAR-153 General Design Criterion 21, Protection System Reliability and Testability, requires the protection system be designed 


for high functional reliability and in--selV;ce testability commensurate with the safety functions to be performed. Redul1dancy and 
independence designed into the protection system shall be sufficient to assure that (1) no single failure results in loss of the 
protection function, and (2) removal from service of any components or channel does not result in loss of the required minimum 
redundancy unless the acceptable reliability of operation of the protection system can be otherwise demonstrated. 


SAR-153 Geoeral Design Criterion 22, Emergency Core Cooling, and Criterion 41, Confinement Atmosphere Cleanup, require 
suitable redundancy In components and features, and suitable intercoMections, leak detection, isolation, and confinement 
capabilities be provided to assure that for on-site electric power system operation (assuming off-site power is not available), and 
for off-site electric power system operation (assuming on-site power is oot available). the system safety function can be 
accomplished, assumíng a single failure. . 


Identify the applicable safety basis document(s) (e. g., DSA, SAR, 810, TSRs, etc.): 


Tomberlin, TA, Advanced Test Reactor (ATR) Responses to NUREG-0737 (Clarification ofTMi Action Pian Requirements), 
PG-T-89-o07, March 1969 


Confinement Fission Product Release Rate, TRA-USQ-SE-1998-026, May 7, 1996 


SAR-15J, Advanced Test Reactor Upgraded Final Satety Analysis Report, Revision 26, June 5, 2007 


TSR-186, Advanced Test Reactor Technical Safety Requirements, Revision 11. June 5. 2007 


I, 
REASONABILITY DETERMINATION (Reasonability determinations made as part of the ATR Design Basis 
Reconstitution effort may be documented per SP-10,2,4,9) 


Is il reasonable that the potential for an inadequate safety analysis exists based on the new informafion or 
discovery described above? I2SI Ves 0 No 


If "Yes," proceed to Sections II, III, aod IV. 
if "No," provide an explanation and basis for the reasonability determination. 


usa Evaluator 
Prìr1Vfype Name 


USQ Evaluator 
Signature 


Date 
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Nuclear FacUity Manager 
Print'Type Name 


Nuclear Facility Manager 
Signature 


Date 


If the answer to the question above is -No:' file the completed form. Do not complete Section II. III. or IV. 


II. 


If the answer to the question above is -Ves," complete Section II. III. and IV. 
PISA DECLARATION 


What is the basis for concern that the safety basis may not be bounding or may be otherwise inadequate? 
Provide an explanation. 


The radiation monitoring and seal system that actuates the confinement isola-tJon is an Engineered Safety Features (Le., part of 
the plant protective syslem) and subject 10 GDC 21. The oonfll1ement structure is safety-rela1ed. The isolated oonfinement leak 
rate is used in the radiological consequence analysIs in SAR-153 Section 15.12.10, Radiological Analysis. to establish the 
evacuating worker. co-located worker, exclusion area boundary, and low-popufation zone exposures for the ATR. The Section 
15.12.10 analysis is used to envelop all ATR fuel damage events in SAR-153 Chapter 15, Accident Analyses. The isolated 
confinement leak rate is also used in the analysis of radiological consequences of a pressurized water loop fueled experiment 
failure in SAR-153 Section 15.7, RaölOacfjve Release from a Subsystem or Component. Without both the primary and backup 
isolation damper operable there is a single failure vulnerability in establishing confinement isolation. The backup damper 
upgrade was completed to establish redundancy but 1h9 TSR does not require that redundancy to elimInate single failure 
vulnerabilities. 


As noted in Section 6.2.2.9 (Confinement System) Failure Analysis of SAR.153, successful operation of the backup dampers will 
significantly reduce the potentiai for confinement isolation system fa~ure. Operation wilhout operable backup dampers 
significantly increases potential for confinement iso!aüon failure. 


The backup dampers were installed as a result of commitments made to DOE to provide single failure redundancy not to provide 
opera(ional flexibility as aNowed by the TSR. The TSR does nof adequately implement the design and safety basis or 
commitments made to DOE. 


A PISA exisls. Compiete the following actions 


. Nuclear Facility Manager document actions (below) including interim operating restrictioos taken to 
place or maintain the facility in a safe condition. 


Nuclear Facility Manager execute reporting process for PISA per LWP-9301 and LWP-13830. 


Qualified usa evaluator proceed to Section III. 


. 


. 


ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND THE BASIS FOR THE 
SELECTION OF ANY INTERIM CONTROLS. 


The reactor was operating in Cycle 140A-1 at the time of discovery. All primary and backup confinement isolation dampers 
were verffied operable. No additional action was necessary to place the facility in a safe condition. 


The interim oontrol is 10 require both the primaIy and backup dampers operable prior to entering MODE applicability for the 
Confinement and Radiation Monitoring and Seal System. The parenthetical damications In TSR LCO 3.2.2d and LCO 3.8.11 are 
superseded by this interim oontrol. In an applicable MODE with eUher the primary or backup damper of any damper pair 
inoperable restore operability prior to entering mode applicability ~ the next scheduled REACTOR OUTAGE. 


tI ( í)(J1!M/(j- 
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Facility or Activity: Advanced Test Reaclor 


USQ Process No.: RTC-USQ-2007-729 


SUbject: Operability Requiremenls for A TR Confinement Isolation Dampers (GAP-014-D7) 


The basis for the interim control is that is meets the original design basis for the backup damper modlfication, the commitments 
made 10 DOE for confinemen1 damper redundancy. and SAR-153 general design crileria. The aÐowance for continued 
operation until the next scheduled reactor outage is based on the Iow.probabilily of a confinement isolation event during any 
single operating cycle coup~d wilh the failure of the redundant damper to establish confinement isolation. 


J.C. Chapman 
Safety Analyst 


Print'Type Name 


>t1'L- 


:2~/ 
----jÆ(Þ}"/",:rM-...... ~od Uo?- 


afety Analyst 
') d 


' 
pale 


11 ,~Ig re ""'7 lIe.. 
(J1'10 Ylt! I''-t. ;JXc) Cl d CCj 


Nuclear Facility Marlager 


. 


J 
Dale 


Signature 


/I 
/1 


No ø ý?q,6v ~\.t; (J 
Nuclear Facility Manager 


Signature or Initia~ 


M. B. McDonough 
Nudear Facility MéIf1ager 


PrinVType Name 


Is independent technical review required? Yes D 


Independent Reviewer Independent Reviewer Dale 
PrinVType Name Signature 


PiRES cotfJeE&W 
usa DETERMINATION 


l1ßtee vERI f'IJllf6--' 
Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs. etc.)tu 


lì1f J. (~rt 
frl) }fJ. )y; ~fJd;V(jJW 


III. 


ilia; POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR 
MALFUNCTION EVALUATED IN THE SAFETY BASIS 


1, Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis? 
Yes 0 No D 
Explain: 


2. Could the PISA increase Ihe consequences of an accident previously evaluated in the safety basis? 
Yes D No 0 
Explain: 
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Facility or Activity: Advanced Test Reactor 


usa Process No.: RTC-USQ-2007-729 


Subject: Operability Requirements for ATR Confinement Isolation Dampers (GAP-014-07) 


3. Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety 
previDusly evaluated in the safety basis? Ves 0 ND 0 
Explain: 


4. CDuid the PISA increase the cDnsequences Df a malfunction Df equipment important tD safety previDusly 


evaluated in the safety basis? Ves 0 No 0 
Explain: 


IIIb: POTENTIAL FOR CREATION OF AN UNANAL VZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE 


5. Could the PISA create the possibility of an accident of a different type than previously evaiuated in the safety 
basis? Ves 0 No 0 
Explain: 


6. Could the PISA create the possibility of a malfunction of equie!!1ent important to safety of a different type than 
previously evaluated in the safety basis? Ves 0 No 0 
Explain: 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2007-729 


Subject: Operability Requirements for A TR Confinement 'solation Dampers (GAP-014-07) 


lIIe: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY 


7. Could the PISA reduce a margin of safety as defined in the safety basis? 


Explain: 


Yes 0 No 0 


IlId: USQ DETERMINATION CONCLUSION 


8. Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question? 
Yes 0 No 0 
Explain: 


Jf"No," is a Safety Basis document revision required at next annual update? 0 Yes '0 No 


IV. 


NOTE: If USQ determination result Is positive. additional notification for ORPS is required per LWP-9301. 


APPROVAL/CONCURRENCE SIGNATURES 


APPROVAL: 


USQ Evaluator 
PrinVType Name 


usa Evaluator 
Signature 


Date 


Nuclear Facility Manager 
PrlntIType Name 


CONCURRENCE: 


Nuclear Facility Manager 
Signature 


Date 


Independent Review Committee Chair 
PrintIType Name 


Independent Review Committee Chair 
Signature 


Dale 
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/PfJ(;:1 
Iv I "iw, Facility or Activity: NMIS 


USQ Process No.: RTC-USQ-2007-843 


Subject: Hazardous Material Inventory at NMIS 


Describe the New Information/Discovery: 
A recent assessment (IAS071289) was performed in an effort to validate certain assumptions in the facility safety 
analysis reports for several A TR Programs nuclear facilities. Included in that assessment was the verification of 
statements regarding the quantity of hazardous materials currently located in the Nuclear Materials Inspection and 
Storage (NMIS) Facility TRA-621. The results of that assessment determined that the quantities of cadmium and 
lead used in the hazard and accident analysis to determine the consequences of a lead and/or cadmium release as 
the result of a fire could not be validated. The consequence analysis engineering design file (EDF) referenced in 


Chapter 3 of SAR-154 states the amount of releasable material used in the calculation, but does not provide the 
documenation of the calculation or state all the assumptions used to arrive at the results. Safety analysts 
performing the assessment could not duplicate the EDF values using the information from facility drawings. The 
assessment makes the recommendation that a new analysis which calculates the amount of cadmium and lead 
available for release during a fire and documents all assumptions be completed. . 


Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.): 


I. 


SAR-154, "Safety Analysis Report for the Nuclear Material Inspection and Storage (NMIS) Facility TRA-621." 
TSR-154, "Technical Safety Requirements for the Nuclear Material Inspection and Storage (NMIS) Facility 
TRA-621." 


REASONABILITY DETERMINATION (Reasonability determinations made as part of the ATR Design Basis 
Reconstitution effort may be documented per SP-1 0.2.4.9) 


Is it reasonable that the potential for an inadequate safety analysis exists based on the new information or 
discovery described above? ~ Yes 0 No 


If "Yes," proceed to Sections II, III, and IV. 
If "No," provide an explanation and basis for the reasonability determination. 


usa Evaluator 
PrintfType Name 


usa Evaluator 
Signature 


Date 


Nuclear Facility Manager 
PrintfType Name 


Nuclear Facility Manager 
Signature 


Date 


If the answer to the question above is "No," file the completed form. Do not complete Section II, III, or IV. 


II. 


If the answer to the question above is "Yes," complete Section II, III, and IV. 
PISA DECLARATION 


What is the basis for concern that the safety basis may not be bounding or may be otherwise inadequate? 
Provide an explanation. 
EDF TRA-NMIS-1171, "Consequence Analysis Calculations For Cadmium And Lead Releases During A NMIS 
Fire" provides the calculation for hazardous material release due to a facility fire; however, the quantities of 
cadmium and lead used in the analysis may not be valid. The EDF states the amount of releasable material, but 
does not document the calculation or state the assumptions used to arrive at the values. In the recent assessment, 
safety analysts performing calculations based on information in facility drawings in order to verify the releasible 
inventory of both could not duplicate the the EDF values. 


A PISA exists. Complete the following actions 


. Nuclear Facility Manager document actions (below) including interim operating restrictions taken to 
place or maintain the facility in a safe condition. 
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~~ Facility or Activity: NMIS 


USQ Process No.: RTC-USQ-2007-843 


Subject: Hazardous Material Inventory at NMIS 


. Nuclear Facility Manager execute reporting process for PISA per LWP-9301 and LWP-13830. 


Qualified USQ evaluator proceed to Section III. . 


ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND THE BASIS FOR THE 
SELECTION OF ANY INTERIM CONTROLS. 


The lead incorporated inside some of the facility walls and the cadmium contained within the structure of the fuel 


storage racks are passive design features. Hazardous material release of both would be possible from a major 
facility fire. Lead bricks used as shielding are not considered to be a form that is readily releasable in a fire. TSR 


level controls already require that the halon fire suppression system be operable when fuel is stored in the racks 


and already limit the transient combustible loading in the non-vault areas of the facility. In additionAsafety analysis 


commitment limitsthe transient combustible loading in the vault. The possible failure of the wet pipe suppression 


system in the vault and non-vault areas of the facility is an assumption of the facility accident analysis so its 


operability is not a credited control as with the halon system. The safety analysis commitment for maintaining 


functionality is to assure that the failure rate assumed in the hazard analyses concerning inadvertent moderator 
addition is not compromised. Thus, an interim operating restriction to require an operable wet pipe suppression 


system to maintain the facility in a safe condition until the consequence of the hazardous material release can be 


verified is necessary. 


Anne K. McCartin/Christine A. Satterwhite 
Safety Analyst 


PrintfType Name 


Max M. Heberling 
Nudear Facility Manager 


PrintfType Name 


I L~Cf I:JUO l' 
ate I 


/Z!17/()7 
Date 


Is independent technical review required? Yes 0 No ~ .~ Nudear Facility Manager 
Signature or Initials 


III. 


Independent Reviewer Independent Reviewer 


PrintfType Name Signature 


USQ DETERMINATION 


Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, etc.). 


Date 


ilia: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR 


MALFUNCTION EVALUATED IN THE SAFETY BASIS 


1. Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis? 


Yes 0 No 0 
Explain: 


2. Could the PISA increase the consequences of an accident previously evaluated in the safety basis? 


Yes 0 No 0 
Explain: 
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Facility or Activity: NMIS 


USQ Process No.: RTC-USQ-2007-843 


Subject: Hazardous Material Inventory at NMIS 


Describe the New Information/Discovery: 
A recent assessment (IAS071289) was performed in an effort to validate certain assumptions in the facility safety 
analysis reports for several A TR Programs nuclear facilities. Included in that assessment was the verification of 


statements regarding the quantity of hazardous materials currently located in the Nuclear Materials Inspection and 


Storage (NMIS) Facility TRA-621. The results of that assessment determined that the quantities of cadmium and 
lead used in the hazard and accident analysis to determine the consequences of a lead and/or cadmium release as 
the result of a fire could not be validated. The consequence analysis engineering design file (EDF) referenced in 


Chapter 3 of SAR-154 states the amount of releasable material used in the calculation, but does not provide the 


documenation of the calculation or state all the assumptions used to arrive at the results. Safety analysts 
performing the assessment could not duplicate the EDF values using the information from facility drawings. The 


assessment makes the recommendation that a new analysis which calculates the amount of cadmium and lead 


available for release during a fire and documents all assumptions be completed. 
Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.): 


I. 


SAR-154, "Safety Analysis Report for the Nuclear Material Inspection and Storage (NMIS) Facility TRA-621." 
TSR-154, "Technical Safety Requirements for the Nuclear Material Inspection and Storage (NMIS) Facility 


TRA-621." 


REASONABILITY DETERMINATION (Reasonability determinations made as part ofthe ATR Design Basis 
Reconstitution effort may be documented per SP-10.2.4.9) 


Is it reasonable that the potential for an inadequate safety analysis exists based on the new information or 


discovery described above? [gI Yes D No 


If "Yes," proceed to Sections II, III, and IV. 
If "No," provide an explanation and basis for the reasonability determination. 


usa Evaluator 
PrintIType Name 


usa Evaluator 
Signature 


Date 


Nuclear Facility Manager 
PrintIType Name 


Nuclear Facility Manager 
Signature 


Date 


If the answer to the question above is "No," file the completed form. Do not complete Section II, III, or IV. 


If the answer to the question above is "Yes," complete Section II, III, and IV. 
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Facility or Activity: NMIS 


USQ Process No.: RTC-USQ-2007-843 


Subject: Hazardous Material Inventory at NMIS 


II. PISA DECLARATION 


What is the basis for concern that the safety basis may not be bounding or may be otherwise inadequate? 
Provide an explanation. 
EDF TRA-NMIS-1171, "Consequence Analysis Calculations For Cadmium And Lead Releases buring A NMIS 
Fire" provides the calculation for hazardous material release due to a facility fire; however, the quantities of 


cadmium and lead used in the analysis may not be valid. The EDF states the amount of releasable material, but 


does not document the calculation or state the assumptions used to arrive at the values. In the recent assessment, 
safety analysts performing calculations based on information in facility drawings in order to verify the releasible 


inventory of both could not duplicate the the EDF values. 


A PISA exists. Complete the following actions 


. Nuclear Facility Manager document actions (below) including interim operating restrictions taken to 


place or maintain the facility in a safe condition. 


Nuclear Facility Manager execute reporting process for PISA per LWP-9301 and LWP-13830. 


Qualified USQ evaluator proceed to Section III. 


. 


. 


ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND THE BASIS FOR THE 
SELECTION OF ANY INTERIM CONTROLS. 


The lead incorporated inside some of the facility walls and the cadmium contained within the structure of the fuel 


storage racks are passive design features. Hazardous material release of both would be possible from a major 


facility fire. Lead bricks used as shielding are not considered to be a form that is readily releasable in a fire. TSR 
level controls already require that the halon fire suppression system be operable when fuel is stored in the racks 
and already limit the transient combustible loading in the non-vault areas of the facility. In addition, safety analysis 


commitment limit the transient combustible loading in the vault. The possible failure of the wet pipe suppression 
system in the vault and non-vault areas of the facility is an assumption in the facility accident analysis so its 


operability is not a credited control as with the halon system. The safety analysis commitment for maintaining 


functionality is to assure that the failure rate assumed in the hazard analysis concerning inadvertent moderator 
addition is not compromised. Thus, an interim operating restriction to require an operable wet pipe suppression 
system to maintain the facility in a safe condition until the consequence of the hazardous material release can be 
verified is necessary. 


Anne K. McCartin/Christine A. Satterwhite 
Safety Analyst 


PrintlType Name 
Safety Analyst 


Signature 
Date 
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Facility or Activity: NMIS 


USQ Process No.: RTC-USQ-2007-843 


Subject: Hazardous Material Inventory at NMIS 


Max M. Heberling 
Nuclear Facility Manager 


PrintIType Name 
Nuclear Facility Manager 


Signature 
Date 


Is independent technical review required? Yes D No D 
Nuclear Facility Manager 


Signature or Initials 


III. 


Independent Reviewer 
PrintIType Name 


USQ DETERMINATION 


Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, etc.). 


SAR-154, Section ES-1.4.3, Risk of Postulated Accidents 
SAR-154, Section 2.4, Facility Structure 
SAR-154, Section 3.3.2.1.3, Hazardous Material 
SAR-154, Table 3-11, The NMIS Facility Hazard Evaluation Results Summary 
SAR-154, Section 3.3.2.3, Hazard Evaluation 
SAR-154, Section 3.4.2.2.5, Summary of Safety SSCs and TSR Controls 
SAR-154, Section 5.5.8, Maximum Transient combustible Loading (AC 5.154.6) 
TSR-154, Section 5.154.6, Maximum Transient Combustible Loading 


Date Independent Reviewer 
Signature 


ilia: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR 
MALFUNCTION EVALUATED IN THE SAFETY BASIS 


1. Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis? 
Yes D No ~ 
Explain: 


The probability of occurrence of a hazardous material release from the NMIS facility as the result of a fire evaluated 
in the safety basis is an anticipated event and remains unchanged as the result of this new information. 


Could the PISA increase the consequences of an accident previously evaluated in the safety basis? 
Yes ~ No D 
Explain: 


EDF TRA-NMIS-1171, "Consequence Analysis Calculations for Cadmium and Lead Releases During a NMIS Fire" 


provides the calculation for hazardous material release due to a facility fire; however, the quantities of cadmium and 
lead used in the analysis may not be valid. The EDF states the amount of releasable material, but does not 


2. 
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Facility or Activity: NMIS 


USQ Process No.: RTC-USQ-2007-843 


Subject: Hazardous Material Inventory at NMIS 


3. 


document the calculation or state the assumptions used to arrive at the values. In the recent assessment, safety 
analysts performing calculations based on information in facility drawings in order to verify the releasable inventory 
of both could not duplicate the EDF values. Preliminary calculations indicate that the source term may be larger 
than what is documented in the EDF and the safety basis. Therefore, the consequence of an accident previously 


evaluated in the safety basis is increased as a result of this new information. 


Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety 
previously evaluated in the safety basis? Yes D No [8J 


Explain: 


The fuel storage racks and fresh fuel shipping containers are safety significant SSCs which have a functional 
requirement to provide neutron absorption. The cadmium sheeting contained within the structure of these SSCs 
are passive design features which allow the safety significant SSCs to meet their functional requirements. 
Criticality safety evaluations have determined that, per design, these items provide adequate neutron shielding for 
the current NMIS inventory. The lead incorporated inside some of the facility walls is a passive design feature for 
which no credit is taken in the safety basis. Because It is not the amount of cadmium or lead in an individual SSC 
which is a concern during a fire, but the total cadmium and lead inventory in the facility that has been 
underestimated, the probability of occurrence of a malfunction of equipment important to safety previously 


evaluated in the safety basis remains unchanged as the result of this new information. 


Could the PISA increase the consequ~~s of a ~unction offquipment important to safety previously 
evaluated in the safety basis? Yes~ No JXJ.. ~/I 1--8-- 03 A~1V1 IVr /h/rl H t-tr /cI~C()11 
Explain: 


A~1r't. /- f...Oß 
1-8.:.08 


The safety basis does not take credit for any equipment to mitigate the consequence of a fire; therefore, the PISA 
does not increase the consequence of a malfunction of equipment important to safety. 


4. 


IIIb: POTENTIAL FOR CREATION OF AN UNANAL YZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE 


5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety 
basis? Yes 0 No [8J 


Explain: 


The release of hazardous material from the NMIS facility as the result of a fire is an analyzed scenario in the safety 
basis. The amount of hazardous material available for release affects the consequence of the release but does not 
create a new accident of a different type. 
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Facility or Activity: NMIS 


USQ Process No.: RTC-USQ-2007-843 


Subject: Hazardous Material Inventory at NMIS 


6. Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than 
previously evaluated in the safety basis? Yes D No [8] 


Explain: 


The safety basis evaluates an unmitigated release as the consequence of a fire; therefore, the PISA does not 


create the possibility of malfunction of any different type of equipment than previously evaluated in the safety basis. 


IIIc: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY 


7. Could the PISA reduce a margin of safety as defined in the safety basis? Yes [8] No D 
Explain: 


The evaluations completed in the safety basis to support the derivation of safety controls is impacted by the new 
information; therefore, the margin of safety is changed. 


IIId: USQ DETERMINATION CONCLUSION 


8. Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question? 


Yes [8] No D 
Explain: 


Because preliminary calculations indicate that the source term for a hazardous material release due to a fire in the 
NMIS facility has increased, the consequences of an accident is also increased. Thus, the margin of safety is 


reduced, and this PISA constitutes a positive USQ. 


If "No," is a Safety Basis document revision required at next annual update?D Yes D No 


IV. 


NOTE: If USQ determination result is positive, additional notification for ORPS is required per LWP-9301. 


APPROVAUCONCURRENCE SIGNATURES 


APPROVAL: 


Anne. K. McCartin I Christine. S. SatterwMe J),MMJ ILIVILI ðJI Mr/ CQ;.-tfiJi.J;] w 
usa Evaluator usa Ev. luator 


PrintfType Name Signature 


j-g-200l7 
Date 


Max. M. Heberling 
Nuclear Facility Manager 


PrintfType Name 


II ð/tJ"ð 
Date 
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Facility or Activity: NMIS 


USQ Process No.: RTC-USQ-2007-843 


Subject: Hazardous Material Inventory at NMIS 


CONCURRENCE: 


A. Hoskins or R. Metcalf 
Independent Review Committee Chair 


PrinUType Name 


~~dLð~k 
Signature 


/-- i'~OF 
Date 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2008-137 
Response Time and Safety Rod Drop Time Modeling and Requirements Discrepancy for NI Scram 


Subject: Functions 


Describe the New Information/Discovery: 


The RELAP modeling of the response times and safety drop times is not consistent with the release times and 


safety rod drop times required by TSR-186. The discrepancy can result in an allowed safety rod insertion that is 


3 ms (6 ms for depressurized operation) greater than that assumed in the accident analysis. The accuracy 


associated with safety rod response time, release time, and drop time measurements will also contribute to a 


potential increase of 2 ms in the measured times. TSR-186 establishes the actuation response time requirements 
in Sections 3.1.1 and 3.7.1 for 2 primary coolant pump (PCP) pressurized operation, 3 PCP pressurized operation, 


and depressurized operation. 


The response time from initiation of the protective function until the safety rods are inserted includes the delay 


times for: 
. neutron flux measurement instrumentation, 
. release time (de-energizing the rod clutch coil controllers (RCCC) and collapse of the magnetic field (i.e., 


RCCC release time)), and 
. safety rod insertion for the first 12 inches of rod travel. 


The response time requirement defined in TSR-186 Section 3.1.1 includes the combined neutron flux measurement 
instrumentation time and RCCC release time. The safety rod drop time requirement in TSR-186 Section 3.7.1 
includes the combined RCCC release time and the safety rod insertion time. 


In summary. the subject of this potential inadequacy in safety analysis (PISA) is a discrepancy between the safety 


analysis response time/safety rod insertion time modelíng in the Reactor Excursion and Leak Analysis Program 
(RELAP) and the TSR requirements. The RELAP modeling and the TSR requirements do not consistently 


incorporate the portion of the response time corresponding to the neutron flux measurement instrumentation. In 


addition, the requirements do not account for uncertainty in the test measurement equipment and process 


associated with the time response testing. Additional detail is provided in the discussion below. 


For 2 PCP pressurized operation TSR-186 Section 3.7.1 requires the RCCC release time to be s22 ms and the 


drop time to be s170 ms. For 3 PCP pressurized operation TSR-186 Section 3.7.1 requires the RCCC release 
time to be s22 ms and the drop time to be s150 ms. 
The safety rod drop time corresponds to the safety rods having inserted 12 inches and includes the 2...22-ms RCCC 


release time. Surveillance testing performed through DOP-7.1.9 ensures that both the TSR release time 


requirement (522 ms) and the drop time requirements (s170 ms or s150 ms) are met. 


The RELAP modeling bounds a total actuation response time and safety rod insertion time for the neutron level 


scram functions of 2...170 ms and 2...150 ms for 2 PCP and 3 PCP operations, respectively. RELAP models a ~ 


25 ms response time (prior to safety rod release) with the balance of the time (i.e., 2...125 ms or 2...145 ms) available 


for safety rod insertion of 12 inches. The 2...25 ms response time includes 3 ms corresponding to the neutron flux 


measurement instrumentation and 2...22 ms corresponding to the RCCC release time. The RCCC release time is 


included in the requirements of TSR-186 Section 3.1.1 and Section 3.7.1. 
Hence, RELAP models, for 3 PCP operation, a total time of 150 ms: 
. nuclear instrument response (3 ms), 


,I tÞ 
. RCCCrelease(2...22ms),and 125 ~~\II\r16 
safety rod insertion of 12 inches (<Ì~ms). 
The RELAP model also bounds a safety rod insertion time for 2 PCP operations with a 2...145 ms safety rod 


insertion time. 


The 2...25-ms response time is required through TSR-186 Section 3.1.1 and is verified by surveillance testing 


through DOP-2.6.55 
" RSS Neutron Level Subsystem Response Time Test Channels A, Band C" DOP-2.6.61 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2008-137 
Response Time and Safety Rod Drop Time Modeling and Requirements Discrepancy for NI Scram 


Subject: Functions 


"RSS Wide Range Neutron Subsystem Response Time Test Channels A, B, and C", and DOP-7.1.9 "Safety Rod 
Release And Drop Times Measurement." 


The safety rod drop time requirements in TSR-186 Section 3.7.1 do not correctly incorporate the additional 3-ms 
delay associated with the nuclear instrument that is considered in the total ~ 170-ms (or ~ 150-ms) time modeled in 
RELAP. As a result, the safety rod drop time TSR-186 requirements allow for an additional 3 ms in the safety rod 
drop time than assumed in the RELAP modeling. 


In addition to this 3 ms discrepancy in the safety rod drop time requirements, the time response requirements and 
measurements do not account for uncertainty in the test measurement equipment and process associated with the 
time response testing. This may result in the actual RCCC release time being up to 2 ms greater than measured. 
The RCCC release time measurement uncertainty potentially impacts the neutron level and wide range neutron 
level response time measurements and verification that the response times are within the requirements of TSR-186 
Table 3.1.1-1. The potential measurement uncertainty for the neutron flux measurement instrumentation response 
time is not significant compared to the release time measurement accuracy. 


A ~35-ms response time is modeled followed by a ~265-ms time for safety rod insertion for depressurized 
operation. The safety rod release time (~29 ms) and drop time (~300 ms) are defined in TSR-186 Section 3.7.1. 
Hence, the safety rod drop time does not account for the additional 6 ms associated with the response of the 
nuclear instruments. Note that there is no scheduled operation with the ATR in the depressurized operation mode. 
Plant procedures governing depressurized operation had been previously suspended. 


Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.): 


SAR-153, Upgraded Final Safety Analysis Report for the Advanced Test Reactor 
TSR-186, Technical Safety Requirements for the Advanced Test Reactor 


I. 
REASONABILITY DETERMINATION (Reasonability determinations made as part of the ATR Design Basis 
Reconstitution effort may be documented per SP.1 0.2.4.9) 


Is it reasonable that the potential for an inadequate safety analysis exists based on the new information or 
discovery described above? [2J Yes 0 No 


If "Yes," proceed to Sections II, III, and IV. 
If "No," provide an explanation and basis for the reasonability determination. 


N/A 
usa Evaluator 


PrinlfType Name 
USQ Evaluator 


Signature 
Date 


N/A 
Nuclear Facility Manager 


PrinlfType Name 
Nuclear Facility Manager 


Signature 
Date 


If the answer to the question above is "No," file the completed form. Do not complete Section II, III, or IV. 


If the answer to the question above is "Yes," complete Section II, III, and IV. 
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Facility or Activity: Advanced Test Reactor 


usa Process No.: RTC-USQ-2008-137 
Response Time and Safety Rod Drop Time Modeling and Requirements Discrepancy for NI Scram 


Subject: Functions 


II. PISA DECLARATION 


What is the basis for concern that the safety basis may not be bounding or may be otherwise inadequate? 
Provide an explanation. 


The RELAP modeling of the response times and safety drop times is not consistent with the release times and 
safety rod drop times required by the TSR. The discrepancy can result in an allowed safety rod insertion that is 


3 ms (6 ms for depressurized operation) greater than that assumed in the accident analysis. The accuracy 
associated with safety rod response time, release time, and drop time measurements will also contribute to a 


potential increase of 2 ms in the measured times. 


A PISA exists. Complete the following actions 


. Nuclear Facility Manager document actions (below) including interim operating restrictions taken to 
place or maintain the facility in a safe condition. 


. Nuclear Facility Manager execute reporting process for PISA per LWP-9301 and LWP-13830. 


Qualified USQ evaluator proceed to Section III. . 


ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND THE BASIS FOR THE 
SELECTION OF ANY INTERIM CONTROLS. 


The ATR is currently operating with 2 PCPs. The TSR-186 Section 3.7.1 safety rod drop time requirement is.::; 


170 ms for this operating configuration. The 3 ms discrepancy discussed above can be conservatively applied to 


the drop time limit. Additionally, the equipment and process for performing safety rod release time and drop time 
testing have been reviewed and is judged to have an accuracy that is ::;;2 ms. Therefore, the maximum measured 
drop time shall not exceed 165 ms and the RCCC release time shall not exceed 20 ms in order to establish that the 
required safety function can be accomplished. The safety rod drop test data for the current operating cycle was 
also reviewed and identified that the maximum drop time for all safety rods was 163 ms and the maximum RCCC 
release time was 18 ms. The 2-ms accuracy associate with the RCCC release tíme measurement is included in the 


response time requirements in TSR-186 Section 3.1.1. Hence, the accident analysis response time requirements 
also continue to be met. Therefore, for the current operating cycle, the response time and safety rod drop times are 
within the assumptions of the accident analysis. 


In addition to establishing that the current nuclear instrumentation scram actuations and safety rod insertions can 
be accomplished within the time response assumptions of the safety analysis, the current cycle reactor power level 
is well below the analyzed value. This provides additional assurance that current operation is within the bounding 
accident analysis. 


Therefore, ATR operation, in the current operating cycle, is within the safety basis and no immediate actions are 
necessary to place the facility in a safety condition. 


Interim controls are imposed in order to ensure that A TR operating conditions remain within the assumptions of the 
accident analysis. The following nuclear instrument scram actuation response time, RCCC release time, and safety 
rod drop time limits must be met in order to ensure operability. These values are more restrictive than those 
defined in TSR-186 Sections 3.1.1 and 3.7.1. 


The TSR Section 3.1.1 (Table 3.1.1-1) response times are reduced by 2 ms to account for uncertainty in the RCCC 
release time measurement. 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2008-137 
Response Time and Safety Rod Drop Time Modeling and Requirements Discrepancy for NI Scram 


Subject: Functions 


Parameter Res onse Time 


~O.O23 Seconds 
Neutron Level 


Wide Range 
Neutron Level 


Power Operation 
Low Power Operation 


~O.O33 Seconds 
~O.O23 Seconds 
(top 2 decades) 
~O.O33 Seconds 


for all other decades 
~O.O33 Seconds 


The TSR Section 3.7.1 (Table 3.7.1-1) release times are reduced by 2 ms to account for uncertainty in the RCCC 


release time measurement. The drop times are reduced by 5 ms for pressurized operation and 8 ms for 


depressurized operation to account for uncertainty in the RCCC release time measurement (2 ms) and the 
discrepancy in the release time requirement (3 ms pressurized, 6 ms depressurized). 


De ressurized 0 eration 
Power Operation (2-PCP) 
Low Power 0 eration 2-PCP 
Power Operation (3-PCP) 
Low Power 0 eration 3-PCP 
Note 1: As identified in TSR-186 Section 3.7.1, the safety rod release time 
is included in the dro time. 


~7ms 
~20 ms 


Applicability Release Time 


~165 ms 


~Oms ~145 ms 


G. L. Sharp 
Safety Analyst 


PrintlType Name -G~ e Analyst 
Si ature 


fJt 


~ . 


. C3 
. 0 te 


J. I J-. <? 1<1>5 
Date 


M. B. McDonough 
Nuclear Facility Manager 


PrintlType Name 


. 


uclear Facility Manag 


No fK! 


s;,oawä. 
IS ~?~ Nuclear Facility Manager 


Signature or Initials 


Is independent technical review required? Yes D 


Independent Reviewer 
PrintlType Name 


Independent Reviewer 
Signature 


Date 
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USQ DETERMINATION 


Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, etc.). 


SAR-153, Chapter 15 and Chapter 16 


TSR-186, Sections 3.1.1 and 3.7.1 


ilia: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR 
MALFUNCTION EVALUATED IN THE SAFETY BASIS 


III. 


1. Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis? 


Yes D No [gI 


Explain: 


The identified discrepancies between the neutron flux measurement instrumentation response times, RCCC 


release times, and safety rod drop times modeled in the analysis and the requirements for these times established 
in TSR-186 correspond to mitigation of postulated accidents. The response time, RCCC release time, and safety 


rod drop times do not contribute to initiation of postulated accidents. Hence, there is no increase in the probability of 


occurrence of an accident previously evaluated in the safety basis. 


2. Could the PISA increase the consequences of an accident previously evaluated in the safety basis? 


Yes [gI No D 
Explain: 


The neutron flux measurement instrumentation response time, RCCC release time, and safety rod drop time 


requirements in TSR-186 do not ensure the conditions modeled in the accident analysis. That is, the RELAP 


analysis assumptions may not bound actual system performance. Note that the RELAP analyses model the safety 


rod drop time as a negative reactivity insertion (due to safety rod insertion) versus time. The reactivity insertion 


model includes sufficient conservatism to likely bound a 3 ms discrepancy (6 ms for depressurized operation) in the 


safety rod drop time discussed above. However, the model does not likely include sufficient conservatism to offset 
a potential 2-ms increase in the RCCC release time, due to the measurement uncertainty, prior to release of the 
safety rods. The discrepancy may result in a delay in initial safety rod (reactivity) insertion, compared to the 
analysis reactivity insertion model, resulting in a potential increase in the calculated consequence for some 
analyzed accidents. 


3. Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety 


previously evaluated in the safety basis? Yes D No [gI 


Explain: 


The identified discrepancies between the neutron flux measurement instrumentation response times, RCCC 


release times, and safety rod drop times modeled in the analysis and the requirements for these times established 
in TSR-186 correspond to mitigation of postulated accidents. The response time, RCCC release time, and safety 


rod drop time requirements do not contribute to potential equipment malfunctions. Hence, there is no increase in 


the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the safety 
basis. 


4. Could the PISA increase the consequences of a malfunction of equipment important to safety previously 


evaluated in the safety basis? Yes [gI No D 
Explain: 


Postulated accidents analyzed in the ATR SAR may be initiated through malfunction of important-to-safety 
equipment, and subsequently rely on reactor scram actuated by the neutron flux measurement instrumentation. As 
discussed above (see question 2), the TSR-186 requirements do not ensure the conditions modeled in the accident 
analysis are bounding. Therefore, the discrepancy in the response time, RCCC release time, and safety rod drop 
time requirements may result in an increase in the consequences due to a malfunction of equipment important to 


safety. 


IIIb: POTENTIAL FOR CREATION OF AN UNANAL YZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE 
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Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety 


basis? Yes D No ~ 
Explain: 


The identified discrepancies between the neutron flux measurement instrumentation response times, RCCC 
release times, and safety rod drop times modeled in the analysis and the requirements for these times established 
in TSR-186 correspond to mitigation of postulated accidents. These modeling assumption and requirements do not 


contribute to initiation of postulated accidents, nor do they create the possibility of a different type of accident. 


Hence, the discrepancy does not create the possibility of an accident of a different type than previously evaluated. 


Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than 
previously evaluated in the safety basis? Yes D No ~ 
Explain: 


The identified discrepancies between the neutron flux measurement instrumentation response times, RCCC 
release times, and safety rod drop times modeled in the analysis and the requirements for these times established 
in TSR-186 correspond to mitigation of postulated accidents. These modeling assumptions and requirements do 
not contribute to potential equipment malfunctions. Hence, the discrepancy does not create the possibility of a 


malfunction of equipment important to safety previously evaluated in the safety basis. 


Could the PISA reduce a margin of safety as defined in the safety basis? 


Explain: 


The neutron flux measurement instrumentation response time, RCCC release time, and safety rod drop time 
requirements in TSR-186 do not ensure the conditions modeled in the accident analysis are bounding (see 
question 2). Therefore, the discrepancy in the between the analysis models and TSR-186 requirements may result 
in an increase in the calculated consequence for some analyzed accidents. The discrepancy may, therefore, result 
in a decrease in the margin of safety. 


5. 


6. 


lIIe: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY 


7. Yes ~ No D 


IIId: USQ DETERMINATION CONCLUSION 


8. Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question? 
Yes ~ No D 
Explain: See above. 


If "No," is a Safety Basis document revision required at next annual update? D Yes D No 


IV. 


NOTE: If USQ determination result is positive, additional notification for ORPS is required per LWP-9301. 


APPROV ALICONCURRENCE SIGNATURES 


APPROVAL: 


D.~~p l'n 


{~. L. ~htM'f usa Evaluator 


PrintIType Name 


tl\. ßl tlJ)0NoUcli 
Nuclear Facility Manager 


PrintIType Name 


((3, ;1kÜv < 
Nuclear Facility Ma~. 


tfJi- ;L Independent Review Committee Chair 
Signature 


CONCURRENCE: 


A Jðtr! fl Asku1S 
Indépendent Review Committee Chair 


PrintIType Name 


31/1 I 'Z-ðð"8 ~ 


3 {(II r;OO?r 
Date 


3-/1-08 
Date 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2008-137 
Response Time and Safety Rod Drop Time Modeling and Requirements Discrepancy for NI Scram 
Functions Subject: 


Describe the New Information/Discovery: 


The RELAP modeling of the response times and safety drop times is not consistent with the release times and 


safety rod drop times required by TSR-186. The discrepancy can result in an allowed safety rod insertion that is 


3 ms (6 ms for depressurized operation) greater than that assumed in the accident analysis. The accuracy 
associated with safety rod response time, release time, and drop time measurements will also contribute to a 


potential increase of 2 ms in the measured times. TSR-186 establishes the actuation response time requirements 
in Sections 3.1.1 and 3.7.1 for 2 primary coolant pump (PCP) pressurized operation, 3 PCP pressurized operation, 


and depressurized operation. 


The response time from initiation of the protective function until the safety rods are inserted includes the delay 


times for: 
. neutron flux measurement instrumentation, 
. release time (de-energizing the rod clutch coil controllers (RCCC) and collapse of the magnetic field (i.e., 


RCCC release time)), and 
. safety rod insertion for the first 12 inches of rod travel. 


The response time requirement defined in TSR-186 Section 3.1.1 includes the combined neutron flux measurement 
instrumentation time and RCCC release time. The safety rod drop time requirement in TSR-186 Section 3.7.1 
includes the combined RCCC release time and the safety rod insertion time. 


In summary, the subject of this potential inadequacy in safety analysis (PISA) is a discrepancy between the safety 


analysis response time/safety rod insertion time modeling in the Reactor Excursion and Leak Analysis Program 


(RELAP) and the TSR requirements. The RELAP modeling and the TSR requirements do not consistently 


incorporate the portion of the response time corresponding to the neutron flux measurement instrumentation. In 


addition, the requirements do not account for uncertainty in the test measurement equipment and process 
associated with the time r~sponse testing. Additional detail is provided in the discussion below. 


For 2 PCP pressurized operation TSR-186 Section 3.7.1 requires the RCCC release time to be ::::;;22 ms and the 


drop time to be ::::;;170 ms. For 3 PCP pressurized operation TSR-186 Section 3.7.1 requires the RCCC release 
time to be ::::;;22 ms and the drop time to be ::::;;150 ms. 
The safety rod drop time corresponds to the safety rods having inserted 12 inches and includes the ~22-ms RCCC 


release time. Surveillance testing performed through DOP-7 .1.9 ensures that both the TSR release time 


requirement (::::;;22 ms) and the drop time requirements (::::;;170 ms or ::::;;150 ms) are met. 


The RELAP modeling bounds a total actuation response time and safety rod insertion time for the neutron level 


scram functions of ~ 170 ms and ~ 150 ms for 2 PCP and 3 PCP operations, respectively. RELAP models a.::: 


25 ms response time (prior to safety rod release) with the balance of the time (i.e., ~ 125 ms or ~ 145 ms) available 
for safety rod insertion of 12 inches. The ~25 ms response time includes 3 ms corresponding to the neutron flux 


measurement instrumentation and ~22 ms corresponding to the RCCC release time. The RCCC release time is 


included in the requirements of TSR-186 Section 3.1.1 and Section 3.7.1. 
Hence, RELAP models, for 3 PCP operation, a total time of 150 ms: 
. nuclear instrument response (3 ms), 
. RCCC release (~22 ms), and 
safety rod insertion of 12 inches ~145 ms). 
The RELAP model also bounds a safety rod insertion time for 2 PCP operations with a ~ 145 ms safety rod 


insertion time. 


The ~25-ms response time is required through TSR-186 Section 3.1.1 and is verified by surveillance testing 


through DOP-2.6.55 
U RSS Neutron Level Subsystem Response Time Test Channels A, Band C" DOP-2.6.61 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2008-137 
Response Time and Safety Rod Drop Time Modeling and Requirements Discrepancy for NI Scram 


Subject: Functions 


"RSS Wide Range Neutron Subsystem Response Time Test Channels A, B, and C", and DOP-7.1.9 "Safety Rod 


Release And Drop Times Measurement." 


The safety rod drop time requirements in TSR-186 Section 3.7.1 do not correctly incorporate the additional 3-ms 
delay associated with the nuclear instrument that is considered in the total ~ 170-ms (or ~ 150-ms) time modeled in 


RELAP. As a result, the safety rod drop time TSR-186 requirements allow for an additional 3 ms in the safety rod 


drop time than assumed in the RELAP modeling. 


In addition to this 3 ms discrepancy in the safety rod drop time requirements, the time response requirements and 


measurements do not account for uncertainty in the test measurement equipment and process associated with the 
time response testing. This may result in the actual RCCC release time being up to 2 ms greater than measured. 
The RCCC release time measurement uncertainty potentially impacts the neutron level and wide range neutron 


level response time measurements and verification that the response times are within the requirements of TSR-186 
Table 3.1.1-1. The potential measurement uncertainty for the neutron flux measurement instrumentation response 
time is not significant compared to the release time measurement accuracy. 


A ~35-ms response time is modeled followed by a ~265-ms time for safety rod insertion for depressurized 


operation. The safety rod release time (~29 ms) and drop time (~300 ms) are defined in TSR-186 Section 3.7.1. 
Hence, the safety rod drop time does not account for the additional 6 ms associated with the response of the 


nuclear instruments. Note that there is no scheduled operation with the ATR in the depressurized operation mode. 
Plant procedures governing depressurized operation had been previously suspended. 


Identify the applicable safety basis document(s) (e. g., DSA, SAR, 810, TSRs, etc.): 


SAR-153, Upgraded Final Safety Analysis Report for the Advanced Test Reactor 


TSR-186, Technical Safety Requirements for the Advanced Test Reactor 


I. 
REASONABILITY DETERMINATION (Reasonability determinations made as part of the ATR Design Basis 
Reconstitution effort may be documented per SP-1 0.2.4.9) 


Is it reasonable that the potential for an inadequate safety analysis exists based on the new information or 


discovery described above? ~ Yes D No 


If "Yes," proceed to Sections II, III, and IV. 
If "No," provide an explanation and basis for the reasonability determination. 


N/A 
usa Evaluator 


PrintfType Name 
usa Evaluator 


Signature 
Date 


N/A 
Nuclear Facility Manager 


PrintfType Name 
Nuclear Facility Manager 


Signature 
Date 


If the answer to the question above is "No," file the completed form. Do not complete Section II, III, or IV. 


If the answer to the question above is "Yes," complete Section II, III, and tV. 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2008-137 
Response Time and Safety Rod Drop Time Modeling and Requirements Discrepancy for NI Scram 


Functions Subject: 


II. PISA DECLARATION 


What is the basis for concern that the safety basis may not be bounding or may be otherwise inadequate? 


Provide an explanation. 


The RELAP modeling of the response times and safety drop times is not consistent with the release times and 


safety rod drop times required by the TSR. The discrepancy can result in an allowed safety rod insertion that is 


3 ms (6 ms for depressurized operation) greater than that assumed in the accident analysis. The accuracy 


associated with safety rod response time, release time, and drop time measurements will also contribute to a 


potential increase of 2 ms in the measured times. 


A PISA exists. Complete the following actions 


. Nuclear Facility Manager document actions (below) including interim operating restrictions taken to 


place or maintain the facility in a safe condition. 


. Nuclear Facility Manager execute reporting process for PISA per LWP-9301 and LWP-13830. 


Qualified USQ evaluator proceed to Section III. . 


ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND THE BASIS FOR THE 


SELECTION OF ANY INTERIM CONTROLS. 


The ATR is currently operating with 2 PCPs. The TSR-186 Section 3.7.1 safety rod drop time requirement is ~ 


170 ms for this operating configuration. The 3 ms discrepancy discussed above can be conservatively applied to 


the drop time limit. Additionally, the equipment and process for performing safety rod release time and drop time 


testing have been reviewed and is judged to have an accuracy that is ~ ms. Therefore, the maximum measured 


drop time shall not exceed 165 ms and the RCCC release time shall not exceed 20 ms in order to establish that the 


required safety function can be accomplished. The safety rod drop test data for the current operating cycle was 


also reviewed and identified that the maximum drop time for all safety rods was 163 ms and the maximum RCCC 


release time was 18 ms. The 2-ms accuracy associate with the RCCC release time measurement is included in the 


response time requirements in TSR-186 Section 3.1 .1. Hence, the accident analysis response time requirements 


also continue to be met. Therefore, for the current operating cycle, the response time and safety rod drop times are 


within the assumptions of the accident analysis. 


In addition to establishing that the current nuclear instrumentation scram actuations and safety rod insertions can 


be accomplished within the time response assumptions of the safety analysis, the current cycle reactor power level 


is well below the analyzed value. This provides additional assurance that current operation is within the bounding 


accident analysis. 


Therefore, A TR operation, in the current operating cycle, is within the safety basis and no immediate actions are 


necessary to place the facility in a safety condition. 


Interim controls are imposed in order to ensure that ATR operating conditions remain within the assumptions of the 


accident analysis. The following nuclear instrument scram actuation response time, RCCC release time, and safety 


rod drop time limits must be met in order to ensure operability. These values are more restrictive than those 


defined in TSR-186 Sections 3.1.1 and 3.7.1. 


The TSR Section 3.1.1 (Table 3.1.1-1) response times are reduced by 2 ms to account for uncertainty in the RCCC 


release time measurement. 
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Facility or Activity: Advanced Test Reactor 


USQ Process No.: RTC-USQ-2008-137 
Response Time and Safety Rod Drop Time Modeling and Requirements Discrepancy for NI Scram 


Subject: Functions 


Parameter 


Neutron Level 


Wide Range 
Neutron Level 


Power Operation 


Low Power Operation 


De ressurized 0 eration 


Res onse Time 


~0.023 Seconds 


<0.033 Seconds 
~0.023 Seconds 
(top 2 decades) 
~0.033 Seconds 


for all other decades 


~.033 Seconds 


The TSR Section 3.7.1 (Table 3.7.1-1) release times are reduced by 2 ms to account for uncertainty in the RCCC 


release time measurement. The drop times are reduced by 5 ms for pressurized operation and 8 ms for 


depressurized operation to account for uncertainty in the RCCC release time measurement (2 ms) and the 


discrepancy in the release time requirement (3 ms pressurized, 6 ms depressurized). 


De ressurized 0 eration 
Power Operation (2-PCP) 
Low Power 0 eration 2-PCP 
Power Operation (3-PCP) 
Low Power 0 eration 3-PCP 
Note 1: As identified in TSR-186 Section 3.7.1, the safety rod release time 
is included in the dro time. 


Applicability Release Time 


~7ms 
~Oms 


~Oms 


~165 ms 


~145 ms 


G. L. Sharp 
Safety Analyst 


Print/Type Name ~o~~,r=> e Analyst 
SI ature 


/Ît 


'7/J 09- ~ 
~/J.~/d>5 


Date 
M. B. McDonough 


Nuclear Facility Manager 
Print/Type Name 


Is independent technical review required? Yes D No D 
Nuclear Facility Manager 


Signature or Initials 


Independent Reviewer 
Print/Type Name 


Date Independent Reviewer 
Signature 
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III. USQ DETERMINATION 


Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, etc.). 


ilia: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR 
MALFUNCTION EVALUATED IN THE SAFETY BASIS 


Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis? 


Yes D No D 
Explain: 


1. 


2. Could the PISA increase the consequences of an accident previously evaluated in the safety basis? 


Yes D No D 
Explain: 


3. Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety 


previously evaluated in the safety basis? Yes D No D 


Explain: 


4. Could the PISA increase the consequences of a malfunction of equipment important to safety previously 


evaluated in the safety basis? Yes D No D 


Explain: 


IIIb: POTENTIAL FOR CREATION OF AN UNANAL VZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE 


5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety 


basis? Yes D No D 
Explain: 
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6. Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than 


previously evaluated in the safety basis? Yes 0 No 0 


Explain: 


IIIc: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY 


7. Could the PISA reduce a margin of safety as defined in the safety basis? 


Explain: 


Yes 0 No 0 


IUd: USQ DETERMINATION CONCLUSION 


8. Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question? 


Yes 0 No 0 
Explain: 


If "No," is a Safety Basis document revision required at next annual update? 0 Yes 0 No 


IV. 


NOTE: If USQ determination result is positive, additional notification for ORPS is required per LWP-9301. 


APPROVAL/CONCURRENCE SIGNATURES 


APPROVAL: 


Date usa Evaluator 
PrintlType Name 


usa Evaluator 
Signature 


Date Nuclear Facility Manager 
PrintlType Name 


CONCURRENCE: 


Nuclear Facility Manager 
Signature 


Date Independent Review Committee Chair 
PrintIType Name 


Independent Review Committee Chair 
Signature 
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Facility or Activity: ATR 


USQ Process No.: RTC-USQ-2008-451 


Subject: Canal Bulkhead Seal Leakage with Air-Pillow Seal Deflated 


Describe the New Information/Discovery: 


Sections of the A TR canal may be isolated from each other through the installation of full-height or short bulkheads. 
The full-height bulkheads shown in drawing 121118 and short bulkheads shown in drawing 442927 have similar 
seal designs consisting of a Presray Corporation inflatable seal with a passive J-seal / wedge-seal backup. The 
A TR canal irradiated fuel storage area is isolated from other canal areas by short bulkheads. These bulkheads and 
seals are required by the Technical Safety Requirements (TSR) to be operable to mitigate potential canal draining 
from cask handling accidents. 


Recently, a full-height canal bulkhead was installed in the storage canal just west of the working canal, and the 
west end water level was lowered about eight feet to allow access for a construction project. Leakage past the 
inflated bulkhead seals was initially greater than expected,. then reduced to an acceptable level by increasing the air 
pressure. The maximum air pressure did not exceed the normal operating band for the air seal. While installed and 
in use the inflated seal failed and the resulting leakage through the backup J-seal greatly increased to an estimated 
300 gpm. The canal level behind the bulkhead was maintained through use of the normal makeup system; no 
safety system actuation was required. 


Continued heavy lifting in the canal area, with the air seal out of service, is allowed by the current TSR provided the 
pre-established conditions are met. These include establishing makeup capability based on the J-sealleak rate. 
EDF TRA-A TR-935 performs a leakage analysis for A TR canal short bulkhead J-seals, and concludes that canal 
makeup of 30 gpm will maintain the canal level at the height of the short bulkhead. Based on the estimated 
leakage during the recent air seal failure, the leak rate through the J-seal may be much greater than the J-seal 
leakage and emergency makeup to the irradiated fuel storage area assumed in the safety basis. The leakage 
through the air seal may also be greater than assumed. The canal configuration does not allow for immediate in- 
place leak testing of all bulkhead or seals. 


Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.): 


SAR-153, Upgraded Final Safety Analysis Report for the Advanced Test Reactor Section 9.1 Fuel Storage and 
Handling, Section 9.3 Compressed Air System, Section 15.8 Fuel Canal and Cask Handling Events 


TSR-186 Technical Safety Requirements for the Advanced Test Reactor LCO 3/4 .5.5 Cask Handling and Irradiate 
Fuel Element Storage 


I. 
REASONABILITY DETERMINATION (Reasonability determinations made as part of the ATR Design Basis 
Reconstitution effort may be documented per SP-10.2.4.9) 


Is it reasonable that the potential for an inadequate safety analysis exists based on the new information or 
discovery described above? [gJ Yes 0 No 


If "Yes," proceed to Sections II, III, and IV. 
If "No," provide an explanation and basis for the reasonability determination. 


6. L- ~h~~ USQ Evaluator 
Printrrype Name 


r\ 1 ß. t1Lü Q f\JCl"G [1 
Núclear Facility Manager 


Printrrype Name 


~~~w . U valuator 


Ifl, 


L} 7ß 1 (>~ I D te 


e I'lC I cJé6 
Date 


If the answer to the question above is "No," file the completed form. Do not complete Section II, III, or IV. 
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Facility or Activity: ATR 


USQ Process No.: RTC-USQ-2008-451 


Subject: Canal Bulkhead Seal Leakage with Air-Pillow Seal Deflated 


II. 


If the answer to the question above is "Yes," complete Section II, III, and IV. 
PISA DECLARATION 


What is the basis for concern that the safety basis may not be bounding or may be otherwise inadequate? 
Provide an explanation. 
Fuel damage in the canal irradiated fuel storage area is considered beyond design basis, in part, due to the 
calculated air seal leak rate, J-sealleak rate, and the makeup system capability. The accident analyses assumed 
that the worst case canal bulkhead leakage with the air-pillow seal deflated is enveloped by 30 gpm. A lower leak 
rate is assumed with the air seals inflated. The operability of the canal irradiated fuel storage area makeup 
systems is based on the enveloping bulkhead leakage. If the leakage is greater than 30 gpm, the intended safety 
function of the fuel storage canal makeup system may not be accomplished. Leakage in excess of canal makeup 
flow may result in fuel damage in the irradiated fuel storage area for Condition 3 or 4 events. Postulated fuel 
damage in the irradiated fuel storage area is not within the existing A TR safety basis. 


A PISA exists. Complete the following actions 


. Nuclear Facility Manager document actions (below) including interim operating restrictions taken to 
place or maintain the facility in a safe condition. 


. Nuclear Facility Manager execute reporting process for PISA per LWP-9301 and LWP-13830. 


Qualified USQ evaluator proceed to Section III. 
. 


ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND THE BASIS FOR THE 
SELECTION OF ANY INTERIM CONTROLS. 


The canal irradiated fuel storage area bulkhead air-pillow seal was inflated at the time of discovery. There 
were also no in-progress heavy lifts. Therefore, the facility was in a safe condition and no actions were 
necessary at the time of discovery. 


The leakage through the seals may be greater than assumed in the accident analyses. The canal 
configuration also does not allow for immediate in-place leak testing of applicable bulkheads or seals. 
Therefore, to ensure that facility operation remains within the safety basis analysis, no cask or heavy lifts 
with potential to cause a canal drain event are permitted. This includes heavy lifts in the canal area, at the 
canal transfer station, and the ATRC canal area (e.g., the security enhancement device). Lifts north of the 
canal, over the canal drains, are permitted with the canal drain covers installed. 


h-L- 5:~ Safety Ana yst 


Printlfype Name 


M 
J 
ß M"rJr)NC)LÍGI1 


Nuclear Facility Manager 
Printlfype Name 


)t 
Nuclear Facility Manager!. 


I2\) 


S;g""t"~, 
b z,t0t0J 


G!26 b~~~ 
G /10/ dCfJ 


Date 


Is independent technical review required? Yes D No 


Independent Reviewer 
Printlfype Name 


USQ DETERMINATION 


Independent Reviewer 
Signature 


Date 


III. 
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Facility or Activity: ATR 


USQ Process No.: RTC-USQ-2008-451 


Subject: Canal Bulkhead Seal Leakage with Air-Pillow Seal Deflated 


Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, etc.). 


SAR-153 Chapters 3,6,9, 12, 15, and 16 


TSR-186 Section 3.5.5 


ilia: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR 
MALFUNCTION EVALUATED IN THE SAFETY BASIS 


1. Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis? 
Yes D No IZI 


Explain: 


Failure of a canal bulkhead seal to adequately control canal leakage (with or without the air seal pressurized) does 
not initiate a canal drain accident or challenge irradiated fuel storage conditions. Hence, there is no increase in the 
probability of occurrence of an accident previously evaluated in the safety basis. 


2. Could the PISA increase the consequences of an accident previously evaluated in the safety basis? 
Yes IZI No D 
Explain: 


The canal bulkheads and seals (air seal and J-seal) are relied on in the accident analysis to maintain the canal 
water level above the fuel in the irradiated fuel storage area. Greater than assumed leakage through the seals 
could challenge the capability of the canal makeup systems resulting in damage to the stored fuel. Therefore, the 
PISA could increase the consequences of an accident previously evaluated in the safety basis. 


3. Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety 
previously evaluated in the safety basis? Yes IZI No D 
Explain: 


The PISA challenges the ability to perform the intended safety function, which is to minimized inventory loss from 
the canal irradiated fuel storage area in response to a canal drain event. The potential for the bulkhead seals to 
allow leakage in excess of the leakage assumed in the accident analysis represents an increase in the probability 
of occurrence of a malfunction of equipment important to safety. 


4. Could the PISA increase the consequences of a malfunction of equipment important to safety previously 
evaluated in the safety basis? Yes IZI No D 
Explain: 


The ATR safety basis concludes that fuel damage due to uncovering the stored irradiated fuel is not credible and, 
therefore, does not include an analysis for this event. The combination of the canal bulkheads (including the seals) 
and canal makeup system is relied on to ensure this condition. The potential failure of the bulkhead seals to 
adequately control leakage could result in fuel damage. Hence, there is a potential increase in the consequences 
of a malfunction of equipment important to safety. 
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Facility or Activity: A TR 


USQ Process No.: RTC-USQ-2008-451 


Subject: Canal Bulkhead Seal Leakage with Air-Pillow Seal Deflated 


IIIb: POTENTIAL FOR CREATION OF AN UNANAL YZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE 


5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety 
basis? Yes D No ~ 
Explain: 


The bulkhead seal performance requirements are associated with canal drain accident sequences. The seal 
performance does not initiate any accident, or contribute to any unique accident type. 


6. Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than 
previously evaluated in the safety basis? Yes D No ~ 
Explain: 


Bulkhead seal performance is considered in the safety basis. Failure of the seals to perform consistent with the 
safety basis assumptions does not represent a different type of failure that previously evaluated. 


IIIc: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY 


7. Could the PISA reduce a margin of safety as defined in the safety basis? 
Explain: 


Yes ~ No D 


The canal bulkheads and seals (air seal and J-seal) are relied on in the accident analysis to maintain the canal 
water level above the fuel in the irradiated fuel storage area. Greater than assumed leakage through the seals 
could challenge the capability of the canal makeup systems resulting in damage to the stored fuel. Therefore, the 
PISA could reduce the margin of safety. 


IIId: USQ DETERMINATION CONCLUSION 


8. Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question? 
Yes ~ No D 
Explain: 


As discussed above, the PISA potentially increases the consequences of an accident evaluated in the safety basis, 
potentially increases the probability of a malfunction of equipment, potential increases the consequences of a 


malfunction of equipment, and potentially reduces the margin of safety with respect to the current safety basis. 
Therefore, the PISA constitutes an unreviewed safety question. 


If "No," is a Safety Basis document revision required at next annual update? DYes D No 


NOTE: If USQ determination result is positive, additional notification for ORPS is required per LWP-9301. 
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IV. APPROV AL/CONCURRENCE SIGNATURES 


APPROVAL: 


G. L. Sharp 
usa Evaluator 


PrintfType Name 


M ,8 Y\ 
Co Ü D tV V UG ~ 


r 


Nuclear Facility Manager 
PrintfType Name 


~~~ us~aluator 
.. 


1111/ 1;. Þ1i;J) 
N",Iea'Faciliy Ma~ Signature 


fo/3ß I 
ð<- ~ 


(; /30/ d>'6 
Date 


CONCURRENCE: 


A. P. Hoskins 
Independent Review Committee Chair 


PrintfType Name 


/lRßJ.:- 
Independent Review Committee Chair 


Signature 


6-30-0'8' 
Date 
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Facility or Activity: ATR 


USQ Process No.: RTC-USQ-2008-451 


Subject: Canal Bulkhead Seal Leakage with Air-Pillow Seal Deflated 


Describe the New Information/Discovery: 


Sections of the ATR canal may be isolated from each other through the installation of full-height or short bulkheads. 
The full-height bulkheads shown in drawing 121118 and short bulkheads shown in drawing 442927 have similar 


seal designs consisting of a presray Corporation inflatable seal with a passive J-seal / wedge-seal backup. The 
A TR canal irradiated fuel storage area is isolated from other canal areas by short bulkheads. These bulkheads and 
seals are required by the Technical Safety Requirements (TSR) to be operable to mitigate potential canal draining 


from cask handling accidents. 


Recently, a full-height canal bulkhead was installed in the storage canal just west of the working canal, and the 
west end water level was lowered about eight feet to allow access for a construction project. Leakage past the 
inflated bulkhead seals was initially greater than expected, then reduced to an acceptable level by increasing the air 
pressure. The maximum air pressure did not exceed the normal operating band for the air seal. While installed and 
in use the inflated seal failed and the resulting leakage through the backup J-seal greatly increased to an estimated 
300 gpm. The canal level behind the bulkhead was maintained through use of the normal makeup system; no 
safety system actuation was required. 


Continued heavy lifting in the canal area, with the air seal out of service, is allowed by the current TSR provided the 
pre-established conditions are met. These include establishing makeup capability based on the J-sealleak rate. 
EDF TRA-ATR-935 performs a leakage analysis for ATR canal short bulkhead J-seals, and concludes that canal 
makeup of 30 gpm will maintain the canal level at the height of the short bulkhead. Based on the estimated 
leakage during the recent air seal failure, the leak rate through the J-seal may be much greater than the J-seal 
leakage and emergency makeup to the irradiated fuel storage area assumed in the safety basis. The leakage 
through the air seal may also be greater than assumed. The canal configuration does not allow for immediate in- 
place leak testing of all bulkhead or seals. 


Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.): 


SAR-153, Upgraded Final Safety Analysis Report for the Advanced Test Reactor Section 9.1 Fuel Storage and 
Handling, Section 9.3 Compressed Air System, Section 15.8 Fuel Canal and Cask Handling Events 


TSR-186 Technical Safety Requirements for the Advanced Test Reactor LCO 3/4.5.5 Cask Handling and Irradiate 
Fuel Element Storage 


I. 
REASONABILITY DETERMINATION (Reasonability determinations made as part of the ATR Design Basis 
Reconstitution effort may be documented per SP-10.2.4.9) 


Is it reasonable that the potential for an inadequate safety analysis exists based on the new information or 
discovery described above? [8J Yes 0 No 


If "Yes," proceed to Sections II, III, and IV. 
If "No," provide an explanation and basis for the reasonability determination. 


6. L, ~h.PV'~ 
USQ Evaluator 


PrintfType Name 


r\, 6, l1L{JO~C}l'G t+ 
Nuclear Facility Manager 


PrintfType Name 


~~j~ valuator 
S' nature 


VÎ[ /1-1, 


L,}L~ l()~ 
I D te 


f;; 
I ')0 I <f î 


Date 


If the answer to the question above is "No," file the completed form. Do not complete Section II, III, or IV. 
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Facility or Activity: ATR 


USQ Process No.: RTC-USQ-2008-451 


Subject: . Canal Bulkhead Seal Leakage with Air-Pillow Seal Deflated 


II. 


If the answer to the question above is "Yes," complete Section II, III, and IV. 


PISA DECLARATION 


What is the basis for concern that the safety basis may not be bounding or may be otherwise inadequate? 
Provide an explanation. 
Fuel damage in the canal irradiated fuel storage area is considered beyond design basis, in part, due to the 
calculated air seal leak rate, J-sealleak rate, and the makeup system capability. The accident analyses assumed 
that the worst case canal bulkhead leakage with the air-pillow seal deflated is enveloped by 30 gpm. A lower leak 
rate is assumed with the air seals inflated. The operability of the canal irradiated fuel storage area makeup 
systems is based on the enveloping bulkhead leakage. If the leakage is greater than 30 gpm, the intended safety 
function of the fuel storage canal makeup system may not be accomplished. Leakage in excess of canal makeup 
flow may result in fuel damage in the irradiated fuel storage area for Condition 3 or 4 events. Postulated fuel 


damage in the irradiated fuel storage area is not within the existing ATR safety basis. 


A PISA exists. Complete the following actions 


. Nuclear Facility Manager document actions (below) including interim operating restrictions taken to 
place or maintain the facility in a safe condition. 


Nuclear Facility Manager execute reporting process for PISA per LWP-9301 and LWP-13830. 


Qualified USQ evaluator proceed to Section III. 


. 


. 


ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND THE BASIS FOR THE 
SELECTION OF ANY INTERIM CONTROLS. 


The canal irradiated fuel storage area bulkhead air-pillow seal was inflated at the time of discovery. There 
were also no in-progress heavy lifts. Therefore, the facility was in a safe condition and no actions were 
necessary at the time of discovery. 


The leakage through the seals may be greater than assumed in the accident analyses. The canal 
configuration also does not allow for immediate in-place leak testing of applicable bulkheads or seals. 
Therefore, to ensure that facility operation remains within the safety basis analysis, no cask or heavy lifts 
with potential to cause a canal drain event are permitted. This includes heavy lifts in the canal area, at the 
canal transfer station, and the ATRC canal area (e.g., the security enhancement device). Lifts north of the 
canal, over the canal drains, are permitted with the canal drain covers installed. 


6LC;:~ Safety Ana ys 
PrintfType Nam 


t"'\ 
I ß M 


I- tJ(? N'C1(iGI1 
Nuclear Facility Manager 


PrintfType Name 


I1t ß 


~/26 bO~ 
ate 


G/10)ej/fy 
Date 


Is independent technical review required? Yes D No 00 


III. 


Independent Reviewer 
PrintfType Name 


USQ DETERMINATION 


Independent Reviewer 
Signature 


Date 








431.61 
05/15/2007 


Rev. 02 
Use with LWP-18001 


INL USQ PROCESS 
REASONABILITY DETERMINATION/POTENTIAL INADEQUACY IN 


THE SAFETY ANALYSIS (PISA) FORM 
(DO NOT USE FOR PROPOSED CHANGES) 


Page 1 of 
10 


Facility or Activity: ATR and ATR Critical Facility 


USQ Process No.: RTC-USQ-2008-553 


Subject: Error in REAP5 Reactor Kinetics Model 


Describe the New Information/Discovery: 
It has been discovered that there is an error in the reactor kinetics model in the RELAP5 computer code. RELAP5 
is the thermal-hydraulic accident analysis code used for the safety basis accident analyses for the Advanced Test 


Reactor (ATR) and the ATR Critical Facility. The error is in the summation of the delayed neutron terms. Also poor 


coding logic was used in the switch between the steady-state and the transient solutions. This error and poor 


coding logic, henceforth simply called "error," could result in maximum core power and energy deposition being 


greater than calculated in the safety basis analyses. This error is present in the ATR version of RELAP5/MOD2.5 
(used for A TR and A TR Critical Facility accident analyses) and Version 3.2.1.2 of RELAP5/MOD3 (used for A TR 
accident analyses). 


Identify the applicable safety basis document(s) (e. g., DSA, SAR, BID, TSRs, etc.): 


SAR-153 Upgraded Final Safety Analysis Report for the Advanced Test Reactor 
TSR-186 Technical Safety Requirements for the Advanced Test Reactor 
SAR-192 Safety Analysis Report for the Advanced Test Reactor Critical Facility (A TRC) 


TSR-192 Technical Safety Requirements for the Advanced Test Reactor Facility (ATRC) 


I. 
REASONABILITY DETERMINATION (Reasonability determinations made as part of the ATR Design Basis 
Reconstitution effort may be documented per SP-1 O.2.4.9) 


Is it reasonable that the potential for an inadequate safety analysis exists based on the new information or 


discovery described above? IZI Yes D No 


If "Yes," proceed to Sections II, III, and jV. 
If "No," provide an explanation and basis for the reasonability determination. 


usa Evaluator 
Signature 


Date usa Evaluator 
PrintfType Name 


Nuclear Facility Manager 
Signature ---- Nuclear Facility Manager 


PrintfType Name 


Date 


If the answer to the question above is "No," file the completed form. Do not complete Section II, III, or IV. 


II. 


If the answer to the question above is "Yes," complete Section II, III, and IV. 


PISA DECLARATION 


What is the basis for concern that the safety basis may not be bounding or may be otherwise inadequate? 
Provide an explanation. 


Since this error in the kinetics model is present in version RELAP5/MOD2.5, which was used for both ATR 


and ATR Critical Facility accident analyses, and Version 3.2.1.2 of RELAP5/MOD3, which was used for ATR 
accident analyses, this error could result in maximum core power and energy deposition being greater 
than calculated in the safety basis analyses. 


A PISA exists. Complete the following actions 
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Facility or Activity: ATR and ATR Critical Facility 


USQ Process No.: RTC-USQ-2008-553 


Subject: Error in REAP5 Reactor Kinetics Model 


. Nuclear Facility Manager document actions (below) including interim operating restrictions taken to 


place or maintain the facility in a safe condition. 


Nuclear Facility Manager execute reporting process for PISA per LWP-9301 and LWP-13830. 


Qualified USQ evaluator proceed to Section III. 


. 


. 


ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND THE BASIS FOR THE 
SELECTION OF ANY INTERIM CONTROLS. 


ATR was in two pump operation, Cycle 142B, at the time of discovery. The maximum effective plate power 
(EPP) for this operating cycle was 253 MW. The safety basis analyses for two primary coolant pump (PCP) 


operation assumed that the maximum EPP was 417 MW. Based on preliminary calculations using a 


version of RELAP5 with this error corrected, the potential error was predicted to only have minimal effect. 
Considering the large margin between the maximum EPP assumed the safety basis analyses and the actual 


cycle EPP (417 MW vs 253 MW), no immediate action was need to place the ATR in a safe condition. The 
ATR Critical Facility was not operating at the time of the discovery. 


As noted above, the error in RELAP5 was corrected and scoping calculations were peñormed to assess 
the effect of this error on various accidents. The bounding Condition 2, 3 and 4 reactivity insertion 


accidents for ATR were recalculated using the corrected version of RELAP5. As seen in the attached 
figures, the energy deposition using the corrected RELAP5 version essentially overlays the results of the 


safety analysis version for the Condition 2 and 4 bounding faults (Figures 1 and 3) and is less than the 
results of the safety analysis version for the Condition 3 bounding fault (Figure 2). A reactivity ramp fault, 


withdrawal of all outer shims and neck shims with the failure of the Wide Range System, a bounded event, 


was also recalculated using the corrected RELAP5 version. The core power response calculated using the 
corrected version essentially overlays the result of the safety analysis version (Figure 4). 


The effect of this error on the generic Condition 4 experiment loop voiding analyses was also evaluated. 
The generic experiment loop analyses were peñormed to establish an envelope for loop experiments. If a 


loop experiment is not within the established envelope, an experiment specific voiding analysis must be 
peñormed to ensure that voiding of a particular loop experiment meets the ATR Plant Protection Criteria. 


For both the Standard in pile tube (IPT) and the Large IPT loop experiment voiding faults, the maximum 
energy depositions using the corrected RELAP5 version remained less than the Chapter 15 safety analysis. 
Thus, the generic Condition 4 analyses will remain bounded by SAR-153 safety analysis. The corrected 


version calculated energy depositions, however, exceeded the previously calculated generic Condition 4 


loop voiding analyses (Figures 5 and 6); but, as stated above, will remain bounded by the enðrgy 
deposition assumed in the SAR-153 accident analyses. 


Of particular concern is the accident analysis for one of the experiments currently in the reactor (2E-NW- 
158). The maximum void worth of the IPT during Experiment 2E-NW-158 could potentially be greater than 
that allowed in the ATR SAR. Therefore, per SAR Section 10.2.6.4.1, an analysis was peñormed to 


demonstrate that the consequences of an accident with this experiment inserted are acceptable. (Exhibit 1 


is the cover page of ECAR-208, Inpile Tube Voiding Analysis for ATR Experiment 2E-NW-158.) The void 


worth of the IPT was assumed to be 1.10$ instead of 1.00$ (i.e., the SAR limit for the Large IPT). The safety 
analysis (using RELAP5 version with the error) showed that the ATR Plant Protection Criteria are met. With 
the error in RELAP5 corrected, however, thermal safety margins for the limiting Condition 4 reactivity fault 


(>%-in. experiment loop pipe break) may be less than demonstrated to be acceptable in SAR Chapter 15. 
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Facility or Activity: ATR and ATR Critical Facility 


USQ Process No.: RTC-USQ-2008-553 


Subject: Error in REAP5 Reactor Kinetics Model 


Figure 7 shows that the energy deposition calculated using the corrected RELAP5 version exceeds that 


calculated in ECAR-208. The safety analysis for Experiment 2E-NW-158, ECAR-208, however, is very 
conservative. The maximum effective plate power (EPP) was 443 MW and a step reactivity insertion of 
0.10$ was included in the RELAP5 calculation to conservatively bound the effect of test train failure. (NW 


lobe power assumed for this analysis was 34 MW.) The Core Safety Assurance Package (CSAP) for the 


current cycle shows that the maximum EPP is 253 MW and that failure of the test train during Experiment 
2E-NW-158 would not cause a reactivity insertion. Figure 7 shows the calculated integrated core power vs. 
time (i.e., core energy deposition) for a >%-in. loop pipe break for Experiment 2E-NW-158, with and without 
the RELAP5 error correction and with and without a 0.10$ step insertion due to test train failure. The 
calculation with the corrected RELAP5 code and without a 0.10$ step is bounded by the accident analysis 
in ECAR-208. In addition, the calculation assumed the NW lobe power was 34 MW. (The nominal north- 
west (NW) lobe power for this cycle is 23 MW; the maximum NW lobe power is 26 MW.) The ATR is 


currently operating with two primary coolant pumps (PCPs) and a maximum EPP of 253 MW. The EPPs 


considered in Chapter 15 safety analysis are considerably greater than 253 MW; (i.e., 417 MW for 2-PCP 
operation and 443 MW for 3-PCP operation). The recalculated energy deposition using the corrected 
RELAP5 version with the assumed NW lobe of 26 MW would be bounded by the accident analysis in ECAR- 
208. Based on the relatively low power at wh,~h the reactor is operating and several scoping calculations, 
the error in RELAP5 will not result in excee~fhe ATR Plant Protection Criteria. 


'lU- 8-i1-CS 


The effect of the RELAP5 error on ATR depressurized operations was evaluated by recalculating, using the 
corrected version, the enveloping 0.30$/sec ramp insertion which is the basis for comparing the accident 
analyses to the ATR Plant Protection Criteria. (Exhibit 2 is the cover page of the EDF TRA-ATR-1835, 
Reactivity Accident Analysis for ATR Depressurized Operation.) The recalculated maximum power is 


approximately 0.1 MW higher than the safety analysis calculation (Figure 8); the recalculated maximum 
core power, however, is well below the safety basis limit of 7.3 MW, which was demonstrated to meet the 
ATR Plant Protection Criteria. 


Reactive insertion accidents for the ATR Critical Facility (SAR-192) were also recalculated using the 
corrected RELAP5 version. The effect on Condition 4 Large IPT Voiding and the Filler Piece Drop 
accidents were evaluated. The recalculated maximum power and the energy deposition (integrated core 
power) exceed the calculated safety analysis RELAP5 version values for the Larger IPT voiding analysis 
(Figures 9 and 10) and essentially overlay the Filler Piece Drop accident analysis (Figures 11 and 12). The 
ATR Critical Facility accident acceptance criterion, however, is an energy disposition of less than or equal 
to 15 MJ. As shown in Figures 10 and 12, the recalculated energy deposition for these Condition 4 


accidents is well below the ATR Critical Facility acceptance criterion. 


Although the error discovered in the RELAP5 versions used for safety analyses apparently caused the 


maximum core power and energy deposition to be greater than some of the previous analyses, based on 
the scoping calculations that used the corrected RELAP5 version, this error will not challenge the 


conclusions of either the ATR or the ATR Critical Facility safety basis. Therefore, no interim operating 
restrictions or controls are required for e~ther ATR or ATR Critical Facility operations. 
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Facility or Activity: ATR and ATR Critical Facility 


USQ Process No.: RTC-USQ-2008-553 


Subject: Error in REAP5 Reactor Kinetics Model 
_._--_._-~_._-_. 


M.B.McDonough 
Nuclear Facility Manager 


PrintfType Name 


~ 


tiafety Analyst 


e YlÐ'~ Yh 
I ,- 


Nuclear Facility anager 
Signature 


Signed 7/24/08 
Date 


J. C. Chapman 
Safety Analyst 


PrintfType Name 


Is independent technical review required? Yes ~ No 0 


Signed 7/24/08 
Date 


"'(/ Nuclear Facility Manager 
Signature or Initials 


..-~. -.--.'-..-----_U.-- 


III. 


Independent Reviewer 
PrintfType Name 


USQ DETERMINATION 


Identify appíicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, etc.). 
SAR-153 Section Î 0.1.6 "In some cases, the experiment specific initial conditions or potential reactivity insert:ons 


may not be clearly bounded by those in Chapter 15 analysis. In these cases, the ESA [experiment safety analysis] 


includes detailed analysis of the specific experiment parameters and operation to show compliance with the A TR 
Plant Protection Criteria." This analysis includes a RELAP5 analysis for the postulated Condition 2, 3, and 4 


reactive insertion events. 


Independent Reviewer 
Signature 


Datø 


SAR-153 Section 10.2.6.2.2 "Prior to reactor operation, the operation of each PWL [pressurized water loop] facility 


that is operated at greater than 2000F or greater than 750 psìg (1500 psig for AHTL [ATR High Temperature Loop)) 
is compared with the IPT [inpile tube] and PWL evaluation3 (Section 10.2.1.3 and 10.2.2.3) and the loo[) blowdown 


envelope analyses to ensure that the operation is consistent with the assumptions and results of the analyses. The 
table below is a compilation of these analyses with the more restrictive controlling limits listed. If the experiment 
parameters are within the blowdown analyses, then operation of the experiment is within the assumptions of the 


analyses in UFSAR Chapter 15 for a loop blowdown." 


"Operations of an experiment outside the limits below may be shown to be acceptable (usually by limiting other 
experiment conditions) if analyses demonstrate that conducting the experiment is within the ATR Plant Protection 
Criteria as discussed in Chapter 15 (Accident Analyses). 


SAR-153 Section 10.2.6.4.3 ''The reactivity insertion from this event is bounded by analyses used in Chapter 15 
(Accident Analyses) if the reactivity insertion ~ 0.10$. Whenever the reactivity insertion exceeds 0.10$, addit:onal 


analyses is performed to show that the combined reactivity insertion from a loop decompression and the 


experiment failure is within the ATR Plant Protection Criteria for a Condition 4 event." 


SAR-153 Section 10.3.3 "The accident analyses of the PWL facilities and experiments in Chapter 15 (Ac~ident 
Analyses) provide reactivity transients that can be used to envelop potential effects from the capsule facilities and 


experiments. The PWL reactivity insertion accidents have been fully analyzed to determine the resulting power 
transients and margins for fuel element performance." 


"As part of the analyses for each capsule facility ESA, potential failures are identified and compared against the 
results in Chapter 15 (Accident Analyses) for the PWL facilities. Additional analyses are completed as necessary to 


demonstrate compliance with the A TR Plant Protection Criteria for all operating conditions." 


SAR-153 Section 10.3.5.1 ''The potential reactivity addition of experiment cooled by the reactor coolant must be 
evaluated relative to the accepted reactivity insertion events in Chapter 15 (Accident Analyses) and shown to be 


enveloped, or specific analyses must be completed." 







431.61 
05/15/2007 


Rev. 02 
Use with LWP-18001 


INL USQ PROCESS 
REASONABILITY DETERMINATION/POTENTIAL INADEQUACY IN 


THE SAFETY ANALYSIS (PISA) FORM 
(DO NOT USE FOR PROPOSED CHANGES) 


Page 5 of 
10 


Facility or Activity: ATR and ATR Critical Facility 


USQ Process No.: RTC-USQ-2008-553 


Subject: Error in REAP5 Reactor Kinetics Model 


SAR-153 Section 10.3.5.1.1 "The potential reactivity insertion rate shall not exceed the reactivity insertion rate of 
the limiting event in each fault category analyzed in the UFSAR without additional analyses to show acceptable 
consequences." 


SAR-153 Section 15.4.1.1 "The analysis of reactivity and power distribution anomaly events was completed by the 


use of RELAP5, ATR-SINDA, and SINDA-SAMPLE. The power transients resulting from the reactivity insertions 
must be generated from the RELAP5 reactor model and input to ATR-SINDA." 


"In order to consider the effect of this cascading, an additional reactivity input is included in RELAP5." 
'The reactivity insertion rate from thermal-hydraulic upsets in the IPT was calculated with the RELAP5 models of 
the loop facilities with an assumed total reactivity insertion for complete voiding of the IPT {0.80$ for standard and 
AHTL IPT and 1.0$ for LlPT [large inpile tube])." 


SAR-153 Section 15.4.2.2 "The DBR (SAR-39) contains analysis results for various ramp rates that demonstrate 
the maximum reactor power which would be attained with pressurized and depressurized operation. The results for 


pressurized operation are illustrated in Figure 15.4-2. The data in this figure 


were generated with a RELAP4 model, however, as discussed in Terry, there is very good agreement of results 


between the newly-developed RELAP5 model and the previous models." 


SAR-153 Section 15.4.4.2.2, "The loop blowdown analyses showed that the bounding [Condition 2] reactivity 


insertion occurred for the standard loop with the MUCH [Maximum Useful Capacity Holder] configuration. The 
insertion rate was initially about 6$/second and reached 0.61 $ total insertion in 0.2 seconds for an average rate of 


about 3$/second." 


'The RELAP5 results for reactor power show a maximum of 428 MW at 0.12 seconds for two-pump case and 365 
MW at 0.13 seconds for the three-pump case." 


SAR-153 Section 15.4.5.1 'The 0.50$ step is a hypothetical fault which is used as a bounding event for the 


following several near step events: A. Limiting perched fuel element (Condition 2), B. Loop experiment hardware 
failure (Condition 3), C. Loss of reflector coolant (Condition 3), D. Reflector movement toward core (Condition 3), E. 
Perched fuel drop to two fuel elements from within measurement accuracy (Condition 3), F. Cold water addition 


from opening of primary pump discharge valve (Condition 3), G. Gas release into the core (Condition 3), H. 
Perched fuel element (greater than the measurement uncertainty) (Condition 4), I. Movement of two reflector blocks 
{Condition 4)." 


SAR-153 Section 15.4.5.2.2 "The RELAP5 results [0.50$ step reactivity insertion] show a peak power of 435 MW 
occurs at 0.04 seconds for the two pumps and 369 MW at 0.04 seconds for three pumps." 


SAR-153 Section 15.4.6.2.2 'The analyses show that the bounding reactivity insertion [Condition 4] occurs as a 


result of the DEOS [double-ended offset shear] of the SIPT [standard inpile tube] at the pump discharge." 


"The RELAP5 results for the reactor power show a maximum of 526 MW at 0.1 seconds for two-pump operations 
and 451 MW at 0.1 seconds for three-pump operations," 


SAR-153 Section 15.4.7, Bounded Events - Reactivity and Power Distribution Anomalies; 
Section 15.4.7.1 - Rapid Regulating Rod Withdrawal 
Section 15.4.7.2 - Withdrawal of all Outer Shims from 10-10 NF 
Section 15.4.7.3 - Withdrawal of all Outer Shims and One Neck Shim from NL 


Section 15.4.7.4 - Cold Water Injection 


Section 15.4.7.5 - Inpile Tube Voiding Due to a Rupture Disk or Relief Valve Failure or an Open and Accessible 
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Valve 
Section 15.4.7.6 - Loop Flow Coastdown or Loop Loss of Temperature Control With a Loop Instrumentation 
Initiated Reactor Trip 
Section 15.4.7.7 - Powered Axial Locating Mechanism Drive System Failures 
Section 15.4.7.8 - Withdrawal of All Outer Shims and Neck Shims from 10-10 NF 
Section 15.4.7.9 -Inpile Tube Voiding Due to Opening of a Normally Inaccessible Valve 
Section 15.4.7.10 - Pressure Tube Flow Bypass Due to a Maximum Useful Capacity Holder Test Train Failure with 


Loop Scram 
Section 15.4.7.11 - Loss of Loop Temperature Control Due to Heat Exchanger Failure or Line Heater Sticking on 
Without Loop Scram 
Section 15.4.7.12 - Slow Lobe Power Balance Shift Due to Shim, Lobe Power Indicating System or Operator 
Failure with Operator Compensation 
Section 15.4.7.13 - Withdrawal of all Shims and Safety Rods from 10-10 NF 
Section 15.4.7.14 - Withdrawal of all Outer Shims from 10-10 NF with Failure of the Wide Range Subsystem 
Section 15.4.7.15 - Withdrawal of All Outer Shims and Neck Shims from 10-5 NF with Failure of the Wide Range 
Subsystem 
Section 15.4.7.16 - Rapid Regulating Rod Withdrawal with Failure of the Wide Range Subsystem 


Section 15.4.7.17 - Withdrawal of All Outer Shims and Neck Shims from 10-5 NF Coupled with Rapid Regulating 
Rod Withdrawal at 10-3 NF 
Section 15.4.7.18 - Driven Test Loop Blowdown with Experiment Hardware Failure 
Section 15.4.7.19 - Voiding in Allinpile Tubes Due to a Simultaneous Flow Coastdown or Loss of Temperature 
Control in All Loops 


Section 15.4.7.20 - Loss of Loop Temperature Control in the ATR High Temperature Loop Due to Heat Exchanger 
Failure or Line Heater Stuck Without a Loop Scram 
Section 15.4.7.21 - Loop Flow Coastdown Without a Loop Scram 
Section 15.4.7.22 - Pressure Tube Cooling Flow Bypass Due to a Maximum Useful Capacity Holder Test Train 
Failure Without a Loop Scram. 


SAR-153 Section 15.9.3 "Polkinghorne calculated a conservative overpower limit for application of depressurized 
operation using the ATR version of RELAP5/MOD2.5 and ATR-SINDA Version B Revision 1 and SINDA-SAMPLE 
Version B Revision 1. The thermal analysis for steady-state depressurized operation with 3,600 gpm of emergency 
coolant flow and 1250F at the vessel inlet determined that depressurized operation could occur up to a power of 7.3 
MW in an extreme 70/20 lobe power split while maintaining margin from CHF and FI of at least three standard 
deviations. Therefore, a large margin exist for depressurized operation at a power level of 500 kW before 
approaching core damage thresholds. The core power limit (7.3 MW) is applied in each of the reactivity insertion 


analyses for depressurized operation listed below." 


"Table 15.9-2 provides various ramp reactivity insertion rates and the corresponding limiting initial and maximum 
core power levels. The maximum core power level as a function of the reactivity insertion ramp is also presented in 


Figure 15.9-1." 


SAR-192 Section 8.4.6.1.3 "A transient analysis was performed using RELAP5 to quantify the transient response to 


an uncontrolled withdrawal of the OSCCs [outer shim control cylinders]. The withdrawal of the OSCCs was 
simulated by modeling a constant reactivity insertion rate equal to the peak reactivity insertion rate from Figure 8.5. 
The maximum reactivity insertion rate for all OSCCs simultaneous withdrawal (O.077$/s) was conservatively 
assumed." 


SAR-192 Section 8.4.6.2.3 "An analysis was performed using RELAP5 to quantify the transient response to a 0.25$ 
reactivity step insertion." 


SAR-192 Section 8.4.7.1.3 "A transient analysis was performed using RELAP5 to quantify the transient response to 
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Subject: Error in REAP5 Reactor Kinetics Model 


a simultaneous uncontrolled withdrawal of the OSCCs and four neck shim rods. The withdrawal of the OSCCs and 


four neck shim rods was simulated by modeling a constant reactivity insertion rate equal to the combined peak 
reactivity insertion rate from the OSCC pairs and four neck shim rods. The maximum reactivity insertion rate for all 


OSCC pairs and four neck shim rods simultaneously withdrawing (0.11.$/s) was conservatively assumed." 


SAR-192 Section 8.4.7.2.3 "An analysis was performed using RELAP5 to quantify the transient response to a 0.75$ 
reactivity step insertion." 


SAR-192 Section 8.4.8.1.3 "A transient analysis was performed using RELAP5 to quantify the transient response to 


air voiding of the LlPT [large inpile tube]. The voiding event was simulated by modeling a total reactivity of 1.54$ 
insertion into the core at a constant rate of 0.26$/sec. This represents the maximum possible reactivity insertion, 
and insertion rate, that can reasonably occur." 


SAR-192 Section 8.4.8.2.3 "A transient analysis was performed using RELAP5 to quantify the transient response to 


an aluminum filler piece dropped into an LlPT. The filler drop event was simulated by modeling a rapid total 
reactivity of 1.2$ insertion. This bounds the measured worth of 1.18$ for a filler piece." 


ilia: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR 
MALFUNCTION EVALUATED IN THE SAFETY BASIS 


1. Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis? 


Yes D No [8J 


Explain: 


The error in RELAP5 is in the reactor kinetics model. This error could affect the calculated core power for reactivity 


insertion accidents, i.e. accident scenarios in which core reactivity is increasedin an uncontrolled manner. RELAP5 
is a thermal-hydraulic transient analysis computer code. RELAP5 is used to simulate the thermal-hydraulic 


response of a pressurized water reactor (PWR) system to hypothesized accident scenarios. RELAP5 is not used to 


establish the probability of accident sequences. RELAP5 is not used in any manner to control reactor operation. 
RELAP5 is not an initiator of any accident sequence. The error in the summation of the delayed neutron terms, or 
the poor logic in the transition from the steady state solution to the transient simulation, would not affect the 


assumed frequency or probability of occurrence of an accident. 


2. Could the PISA increase the consequences of an accident previously evaluated in the safety basis? 


Yes [8J No D 
Explain: 


The error in the RELAP5 analysis computer code could result in under predicting the maximum power and the total 


energy deposition that were calculated in the accident safety analyses, and thus, under predicting the accident 


consequences. The preliminary calculations, however, using a corrected version of RELAP5 show that the energy 
deposition of the bounding ATR Condition 2, 3 and 4 accidents is essentially unchanged or lower, and the 
preliminary calculation provide assurance that ATR can operate with sufficient margin. The USQ determination, 


however, can not be based on preliminary results. 


3. Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety 
previously evaluated in the safety basis? Yes D No [8J 


Explain: 


For reactivity insertion accident scenarios the equipment important to safety are: a) fuel element cladding (primary 
barrier preventing the release of fission products) and structure (heat removal), b) the Reactor Shutdown System 
(RSS) (mitigation of reactivity insertion), c) ATR primary coolant system pumps and ATRC canal water level (heat 


removal), d) A TR primary coolant system pressure boundary (barrier preventing fission product release and heat 


removal path), and e) ATR heat exchangers and secondary (heat removal). The error in RELAP5 is in the reactor 
kinetics model. RELAP5 is a thermal-hydraulic transient analysis computer code and is used to simulate the 
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thermal-hydraulic response of a PWR system to hypothesized accident scenarios. This error could affect the 
calculated core power for reactivity insertion accident. RELAP5 is not used to establish the probability of failure or 
malfunction of equipment. RELAP5 is not used in any manner to control equipment. RELAP5 is not an initiator of 


any malfunction of equipment. The results of RELAP5 simulations were not used to establish environmental 
conditions for the equipment design bases. Thus, the error could not result in an error in the assumed probability of 


occurrence of a malfunction of the identified equipment important to safety. 


4. Could the PISA increase the consequences of a malfunction of equipment important to safety previously 


evaluated in the safety basis? Yes [gI No D 
Explain: 


The equipment important to safety are: a) fuel element cladding (primary barrier preventing the release of fission 
products) and structure (heat removal), b) the Reactor Shutdown System (RSS) (mitigation of reactivity insertion), 


c) outer shim control cylinders, neck shim rods and regulating rods (reactivity control), d) ATR primary coolant 


system pumps and ATRC canal water level (heat removal), e) ATR primary coolant system pressure boundary 
(barrier preventing fission product release and heat removal path), and f) ATR heat exchangers and secondary 
(heat removal). The error in RELAP5 is in the reactor kinetics model. RELAP5 is a thermal-hydraulic transient 
analysis computer code and is used to simulate the thermal-hydraulic response of a PWR system to hypothesized 


accident scenarios. This error could affect the calculated core power for reactivity insertion accident. The error 
could result in under predicting the consequence of the malfunction of the reactivity control systems and the RSS 


as currently described in the accident safety analyses. 


The accident analyses are used to verify the effectiveness of RSS setpoints, the error could result in RSS setpoints that are too 
high to be as effective as currently demonstrated by the safety analyses. Higher RSS setpoints would result in reductions in the 
margin between the analytical results and the ATR Plant Protection Criteria and the ATRC core power Safety Limit. But as 
demonstrated by the preliminary calculation with a corrected RELAP5 version, the expected magnitude of the effect of the error 
is minimal; so that, the higher RSS setpoints would probably have a minimal affect on the consequences of the analyzed 
accidents. 


IIIb: POTENTIAL FOR CREATION OF AN UNANAL YZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE 


5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety 
basis? Yes D No [gI 


Explain: 


RELAP5 is a thermal-hydraulic computer accident analysis code used to simulate the integrated thermal-hydraulic 


response for hypothesized accident scenarios in PWR. The error in RELAP5 is in the reactor kinetics model. This 


error could affect the calculated core power for reactivity insertion accident. Reactivity anomalies are analyzed 
accidents in SAR-153 and SAR-192. RELAP5 is not used in any real-time reactor control mechanisms. RELAP5 is 


not an initiator of any accident sequence. The error in RELAP5 accident analysis code would not create a condition 
for an accident of a different kind than analyzed in the safety basis accident analyses. 
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6. Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than 
previously evaluated in the safety basis? Yes D No [8J 


Explain: 


The equipment important to safety are: a) fuel element cladding (primary barrier preventing the release of fission 
products) and structure (heat removal), b) the Reactor Shutdown System (RSS) (mitigation of reactivity insertion), 


c) outer shim control cylinders, neck shim rods and regulating rods (reactivity control), d) ATR primary coolant 
system pumps and ATRC canal water level (heat removal), e) ATR primary coolant system pressure boundary 
(barrier preventing fission product release and heat removal path), and f) ATR heat exchangers and secondary 
(heat removal). RELAP5 is a thermal-hydraulic computer accident analysis code used to simulate the integrated 


thermal-hydraulic response for hypothesized accident scenarios in PWR. The error in RELAP5 is in the reactor 
kinetics model. This error could affect the calculated core power for reactivity insertion accident. RELAP5 was 
used to simulate the reactivity anomaly accident sequences, such as withdrawal of reactivity controls rods or shims 
and voiding of an experiment position in the core. The RELAP5 analyses were also used to verify the effectiveness 
of the RSS setpoints. The RELAP5 accident analyses were not used to eliminate equipment from the possible 


important to safety equipment identified in the safety analyses. 


IIIc: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY 


7. Could the PISA reduce a margin of safety as defined in the safety basis? Yes [8J No D 
Explain: 


Since the accident analyses are used to verify the effectiveness of RSS setpoints, the error could result in RSS 
setpoints that are too high to be as effective as currently demonstrated by the safety analyses. Higher RSS 
setpoints would result in reductions in the margin between the analytical results and the ATR Plant Protection 
Criteria and the ATRC core power Safety Limit. 


However, for the ATR Critical Facility, the energy deposition acceptance criterion is 15 MJ, which is a Technical Safety 
Requirement Safety Limit, SL 2.192.1, Core Energy Deposition. The energy deposition is based on the amount of energy to 
raise the fuel element cladding temperature to 855 K, which is treated as the threshold clad melt temperature. The energy 
deposition need to raise the fuel cladding temperature to 855 K was calculated to be 30 MJ. The allowable energy deposition 


was chosen to be half that value or 15 MJ. As shown in preliminary calculations using a corrected REALP5 version, the results 
do not approach 15 MJ. The usa determination, however, can not be based on preliminary results. 


IIId: USQ DETERMINATION CONCLUSION 


8. Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question? 
Yes [8J No D 
Explain: 


The error discovered in the RELAP5 the reactor kinetics model could affect the consequences of accidents 
analyzed and of the failure or malfunction of equipment important to safety analyzed in the safety basis analyses. 
This error could result in the decrease in the margin of safety for the ATR and the ATR Critical Facility. 


This error does not affect the probability of occurrence of accidents or the occurrence of the malfunction of equipment important 
to safety analyzed in the safety basis accident analyses. This error does not create the possibility of malfunction of equipment 


or create the possibility of a failure of a different type. 


If "No," is a Safety Basis document revision required at next annual update? D D Yes No 


IV. 


NOTE: If USQ determination result is positive, additional notification for ORPS is required per LWp.9301. 


APPROV AUCONCURRENCE SIGNATURES 
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ate 


M. B. McDonough 
Nuclear Facility Manager 


PrinVType Name 


CONCURRENCE: 
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Independent Review Committee Chair 
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Subject: Error in R7tP5 Reactor Kinetics Model 


Describe the New Information/Discovery: 
It has been discovered that there is an error in the reactor kinetics model in the RELAP5 computer code. RELAP5 
is the thermal-hydraulic accident analysis code used for the safety basis accident analyses for the Advanced Test 
Reactor (ATR) and the ATR Critical Facility. The error is in the summation of the delayed neutron terms. Also poor 
coding logic was used in the switch between the steady-state and the transient solutions. This error and poor 
coding logic, henceforth simply called "error," could result in maximum core power and energy deposition being 


greater than calculated in the safety basis analyses. This error is present in the ATR version of RELAP5/MOD2.5 
(used for ATR and ATR Critical Facility accident analyses) and Version 3.2.1.2 of RELAP5/MOD3 (used for ATR 
accident analyses). 


Identify the applicable safety basis document(s) (e. g., DSA, SAR, BIO, TSRs, etc.): 


SAR-153 Upgraded Final Safety Analysis Report for the Advanced Test Reactor 
TSR-186 Technical Safety Requirements for the Advanced Test Reactor 
SAR-192 Safety Analysis Report for the Advanced Test Reactor Critical Facility (ATRC) 
TSR-192 Technical Safety Requirements for the Advanced Test Reactor Facility (ATRC) 


I. 
REASONABILITY DETERMINATION (Reasonability determinations made as part of the ATR Design Basis 
Reconstitution effort may be documented per SP-10.2.4.9) 


Is it reasonable that the potential for an inadequate safety analysis exists based on the new information or 
discovery described above? I:8J Yes D No 


If "Yes," proceed to Sections II, III, and IV. 
If "No," provide an explanation and basis for the reasonability determination. 


usa Evaluator 
PrintfType Name 


usa Evaluator 
Signature 


Date 


Nuclear Facility Manager 
PrintfType Name 


Nuclear Facility Manager 
Signature 


Date 


If the answer to the question above is "No," file the completed form. Do not complete Section II, III, or IV. 


II. 


If the answer to the question above is "Yes," complete Section II, III, and IV. 


PISA DECLARATION 


What is the basis for concern that the safety basis may not be bounding or may be otherwise inadequate? 
Provide an explanation. 


Since this error in the kinetics model is present in version RELAP5/MOD2.5, which was used for both ATR 
and ATR Critical Facility accident analyses, and Version 3.2.1.2 of RELAP5/MOD3, which was used for ATR 
accident analyses, this error could result in maximum core power and energy deposition being greater 
than calculated in the safety basis analyses. 


A PISA exists. Complete the following actions 
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Error in R7f'P5 Reactor Kinetics Model Subject: 


. Nuclear Facility Manager document actions (below) including interim operating restrictions taken to 


place or maintain the facility in a safe condition. 


Nuclear Facility Manager execute reporting process for PISA per LWP-9301 and LWP-13830. 


Qualified USQ evaluator proceed to Section III. 


. 


. 


ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION AND THE BASIS FOR THE 
SELECTION OF ANY INTERIM CONTROLS. 


ATR was in two pump operation, Cycle 142B, at the time of discovery. The maximum effective plate power 
(EPP) for this operating cycle was 253 MW. The safety basis analyses for two primary coolant pump (PCP) 


operation assumed that the maximum EPP was 417 MW. Based on preliminary calculations using a 


version of RELAP5 with this error corrected, the potential error was predicted to only have minimal effect. 


Considering the large margin between the maximum EPP assumed the safety basis analyses and the actual 


cycle EPP (417 MW vs 253 MW), no immediate action was need to place the ATR in a safe condition. The 
ATR Critical Facility was not operating at the time of the discovery. 


As noted above, the error in RELAP5 was corrected and scoping calculations were performed to assess 
the effect of this error on various accidents. The bounding Condition 2, 3 and 4 reactivity insertion 


accidents for ATR were recalculated using the corrected version of RELAP5. As seen in the attached 
figures, the energy deposition using the corrected RELAP5 version essentially overlays the results of the 
safety analysis version for the Condition 2 and 4 bounding faults (Figures 1 and 3) and is less than the 
results of the safety analysis version for the Condition 3 bounding fault (Figure 2). A reactivity ramp fault, 
withdrawal of all outer shims and neck shims with the failure of the Wide Range System, a bounded event, 
was also recalculated using the corrected RELAP5 version. The core power response calculated using the 
corrected version essentially overlays the result of the safety analysis version (Figure 4). 


The effect of this error on the generic Condition 4 experiment loop voiding analyses was also evaluated. 
The generic experiment loop analyses were performed to establish an envelope for loop experiments. If a 


loop experiment is not within the established envelope, an experiment specific voiding analysis must be 


performed to ensure that voiding of a particular loop experiment meets the ATR Plant Protection Criteria. 
For both the Standard inpile tube (IPT) and the Large IPT loop experiment voiding faults, the maximum 
energy depositions using the corrected RELAP5 version remained less than the Chapter 15 safety analysis. 
Thus, the generic Condition 4 analyses will remain bounded by SAR-153 safety analysis. The corrected 
version calculated energy depositions, however, exceeded the previously calculated generic Condition 4 


loop voiding analyses (Figures 5 and 6); but, as stated above, will remain bounded by the energy 
deposition assumed in the SAR-153 accident analyses. 


Of particular concern is the accident analysis for one of the experiments currently in the reactor (2E-NW- 
158). The maximum void worth of the IPT during Experiment 2E-NW-158 could potentially be greater than 
that allowed in the ATR SAR. Therefore, per SAR Section 10.2.6.4.1, an analysis was performed to 
demonstrate that the consequences of an accident with this experiment inserted are acceptable. (Exhibit 1 


is the cover page of ECAR-208, Inpile Tube Voiding Analysis for ATR Experiment 2E-NW-158.) The void 
worth of the IPT was assumed to be 1.10$ instead of 1.00$ (Le., the SAR limit for the Large IPT). The safety 
analysis (using RELAP5 version with the error) showed that the ATR Plant Protection Criteria are met. With 
the error in RELAP5 corrected, however, thermal safety margins for the limiting Condition 4 reactivity fault 


(>%-in. experiment loop pipe break) may be less than demonstrated to be acceptable in SAR Chapter 15. 
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Figure 7 shows that the energy deposition calculated using the corrected RELAP5 version exceeds that 
calculated in ECAR-208. The safety analysis for Experiment 2E-NW-158, ECAR-208, however, is very 
conservative. The maximum effective plate power (EPP) was 443 MW and a step reactivity insertion of 
0.10$ was included in the RELAP5 calculation to conservatively bound the effect of test train failure. (NW 
lobe power assumed for this analysis was 34 MW.) The Core Safety Assurance Package (CSAP) for the 
current cycle shows that the maximum EPP is 253 MW and that failure of the test train during Experiment 
2E-NW-158 would not cause a reactivity insertion. Figure 7 shows the calculated integrated core power vs. 
time (i.e., core energy deposition) for a >%-in. loop pipe break for Experiment 2E-NW-158, with and without 
the RELAP5 error correction and with and without a 0.10$ step insertion due to test train failure. The 
calculation with the corrected RELAP5 code and without a 0.10$ step is bounded by the accident analysis 
in ECAR-208. In addition, the calculation assumed the NW lobe power was 34 MW. (The nominal north- 
west (NW) lobe power for this cycle is 23 MW; the maximum NW lobe power is 26 MW.) The ATR is 


currently operating with two primary coolant pumps (PCPs) and a maximum EPP of 253 MW. The EPPs 
considered in Chapter 15 safety analysis are considerably greater than 253 MW; (i.e., 417 MW for 2-PCP 
operation and 443 MW for 3-PCP operation). The recalculated energy deposition using the corrected 
RELAP5 version with the assumed NW lobe of 26 MW would be bounded by the accident analysis in ECAR- 
208. Based on the relatively low power at which the reactor is operating and several scoping calculations, 
the error in RELAP5 will not result in exceed the ATR Plant Protection Criteria. 


The effect of the RELAP5 error on ATR depressurized operations was evaluated by recalculating, using the 
corrected version, the enveloping 0.30$/sec ramp insertion which is the basis for comparing the accident 
analyses to the ATR Plant Protection Criteria. (Exhibit 2 is the cover page of the EDF TRA-ATR-1835, 
Reactivity Accident Analysis for ATR Depressurized Operation.) The recalculated maximum power is 
approximately 0.1 MW higher than the safety analysis calculation (Figure 8); the recalculated maximum 
core power, however, is well below the safety basis limit of 7.3 MW, which was demonstrated to meet the 
ATR Plant Protection Criteria. 


Reactive insertion accidents for the ATR Critical Facility (SAR-192) were also recalculated using the 
corrected RELAP5 version. The effect on Condition 4 Large IPT Voiding and the Filler Piece Drop 
accidents were evaluated. The recalculated maximum power and the energy deposition (integrated core 
power) exceed the calculated safety analysis RELAP5 version values for the Larger IPT voiding analysis 
(Figures 9 and 10) and essentially overlay the Filler Piece Drop accident analysis (Figures 11 and 12). The 
ATR Critical Facility accident acceptance criterion, however, is an energy disposition of less than or equal 
to 15 MJ. As shown in Figures 10 and 12, the recalculated energy deposition for these Condition 4 


accidents is well below the ATR Critical Facility acceptance criterion. 


Although the error discovered in the RELAP5 versions used for safety analyses apparently caused the 
maximum core power and energy deposition to be greater than some of the previous analyses, based on 
the scoping calculations that used the corrected RELAP5 version, this error will not challenge the 
conclusions of either the ATR or the ATR Critical Facility safety basis. Therefore, no interim operating 
restrictions or controls are required for either ATR or ATR Critical Facility operations. 
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USQ Process No.: 


Subject: 


RTC-USQ-2008 553 


Error in R~~ Reactor Kinetics Model 


J. C. Chapman 
()i2 ~ ~ 


Safety Analyst / Safe Analyst 


PrintfType Name Si nature 


z f ~í ?c:;Oß 
ate 


M.B.McDonough 
Nuclear Facility Manager 


PrintfType Name 


7!~q Ibð7 
I Date 


Is independent technical review required? Yes D No D 
Nuclear Facility Manager 


Signature or Initials 


Independent Reviewer 
PrintfType Name 


Independent Reviewer 
Signature 


Date 


fìl. USQ DETERMINATION 
Identify applicable section(s) of the safety basis document(s) (e.g., DSA, SAR, BIO, TSRs, etc.). 


ilia: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR 
MALFUNCTION EVALUATED IN THE SAFETY BASIS 


1. Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis? 
Yes D No D 
Explain: 


? Could the PISA increase the consequences of an accident previously evaluated in the safety basis? 
Yes D No D 
Explain: 


3. Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety 
previously evaluated in the safety basis? Yes D No D 
Explain: 
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INL USQ PROCESS 
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THE SAFETY ANALYSIS (PISA) FORM 
(DO NOT USE FOR PROPOSED CHANGES) Page 5 of 6 


Facility or Activity: ATR and ATR Critical Facility 


USQ Process No.: RTC-USQ-2008 553 


Subject: Error in REAPS Reactor Kinetics Model 


4. Could the PISA increase the consequences of a malfunction of equipment important to safety previously 


evaluated in the safety basis? Yes D No D 
Explain: 


IIIb: POTENTIAL FOR CREATION OF AN UNANAL YZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE 


5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety 


basis? Yes D No D 
Explain: 


Q. Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than 
previously evaluated in the safety basis? Yes D No D 
Explain: 


lIIe: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY 


7. Could the PISA reduce a margin of safety as defined in the safety basis? 


Explain: 


Yes D No D 


() 


IIId: USQ DETERMINATION CONCLUSION 


8. Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question? 
Yes D. No D 
Explain: 
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ECAR No.: 208 


ENGINEERING CALCULATIONS AND ANALYSIS REPORT Page 1 of 13 


ECAR Rev. No.: 0 Project File No.: Date: 4/14/08 


Title: Inpile Tube Voiding Analysis for ATR Experiment 2E-NW-158 


1. Index Codes 


BuildinQffvoe: TRA-670 SSC 10: 


Quality Level: 1 (Required Element) 


Objective/Purpose 
2. 


3. 


Site Area: RTC 


The void worth of the inpile tube (IPT) during ATR Experiment 2E-NW-158 may be greater than allowed in 


Section 10.2.6.2.2 of the ATR Safety Analysis Report (SAR). Therefore, per SAR Section 10.2.6.4.1, an analysis is 


required to demonstrate that the consequences of an accident during this experiment are acceptable. The limiting 


Condition 2 and 41PT decompression accidents discussed in Chapter 15 of the SAR (s~-in. and >~-in. experiment 
loop pipe breaks, respectively) were analyzed specifically for Experiment 2E-NW-158 assuming that the void worth 


of the IPT was 1.10$ instead of 1.00$ (i.e., the SAR limit for the Large IPT). 


4. Conclusions/Recommendations 


It is shown that Experiment 2E-NW-158 can be conducted safely if experiment operation is limited as follows: 


Loop flow rate 
Flow split 
IPT inlet pressure 
Maximum IPT coolant temperature 
NW lobe power 
Test fission power 
Fission power over 9.6 in. 


Water Traction inside shrouds 
IPT void worth 
Reactivity insertion due to test hardware failure 


5. Review (R) and Approval (A) and Acceptance (Ac) : 


~100 gpm 
~56:44 
1750 to 2250 psig 


<Tsat 


s34 MW 
s200 kW 


s56 kW 


~0.30 
s1.10$ 
sO.10$ 


, 


R 


S. T. Polkin horne / G121 Performer/Author 


Technical Checker P. A. Roth / G120 


G. L. Shar / G125 Inde endent Peer Reviewer3 R 


A L. Harrison / G121 Performer's Mana er 


Nuclear Safet 
3 


Ac 


Document Control 


1 


2 


3 


Review and Approval are required. See LWP-1 0200 for definitions and responsibilities. 


An Electronic Change Request (ECR) indicating final review and concurrence by the listed individuals can be used in lieu of signatures. 
If Required, per LWP-10200. 


6. Additional Distribution: 


(Name and Mail Stop) 
Document Control: Reactor Programs Document Management (J. M. Lewis) 
(original + 1); CSAP, MS 7136; A. W. LaPorta, MS 7136; SORC, MS 7114; 


T. M. Stumpf, MS 7101 
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1. Title: Reactivit Accident Anal sis for A TR De 


2. Pro'ect File No.: N/A 


3. Index Codes: 


Buildingffype TRA-670 


ressurized 0 eration 


SSC 10 N/A Site Area 530 


4. Summary: 
The RELAP5 computer code was used to analyze several reactivity insertion accidents 
assumed to occur during ATR depressurized operation. The accidents analyzed were: 
(1) ramp reactivity insertions with insertion rates ranging from 0.04 to 0.30$/s, (2) rapid 
withdrawal of the regulating rod (0.57$ in 0.543 s), and (3) one-inch drop of a perched fuel 
element (0.10$ step). The worst initial power was determined for each accident. In all 
cases, a high-neutron-Ievel scram was assumed to occur 0.035 s after the power reached 
2.3NL (1.15 MW). The results were as follows: 


Accident 
Ramp reactivity insertion 


0.04$/5 
0.10$/5 
0.15$/5 
0.20$/5 
0.25$/5 
0.30$/5 


Rapid reg-rod withdrawal 
Perched fuel element drop 


Initial 


Core Power (kW) 
Maximum 


Core Power (MW) 


0.73 
10.34 
20.68 
30.69 
40.05 
48.80 


500.0 
500.0 


1.359 
1.513 
1.647 
1.788 
1.946 
2.130 
1.318 
1.150 


The maximum power in each case was well below the steady-state power that would result 
in three standard deviation (3cr) margins to flow instability (FI) or the critical heat flux (CHF) 
(i.e., 7.3 MW). Therefore, the ATR protective criteria for Condition 2 faults (~3cr to FI or 
CHF) are satisfied, even though the accidents shown above are less-probable Condition 3 or 
4 faults. 


A RELAP5 calculation was also performed to determine core power as a function of time 
following reactor scram, assuming that the reactor had operated for 2 hrs at 500 kW (NL). 
By 10 minutes, the power had decreased to 1.36% of the initial power, and by 20 minutes, 
the power had decreased to 0.983%. 


The results of these calculations will be used in ATR SAR Section 15.9, "Depressurized 
0 erations Events," which is currentl bein u dated. 


5. Review (R) and Approval (A) and Acceptance (Ac) Signatures: 
See instructions for definitions of terms and si nificance of si natures. 


ill~~l~ll! Typed Name/Organization Signature 
S. T. Polkinghorne / Nuclear 


y.."c ;) 
S stems Safe Anal sis ~ r. 
C. B. Davis / Nuclear Systems /I (). 


R Safet Anal sis Ud- 
G. L. Sharp / TRA Nuclear 
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USQ PROCESS
POTENTIAL INADEQUACY IN THE SAFETY ANALYSIS ( PISA) FORM


(DO NOT USE FOR PROPOSED CHANGES )


Facility or Activity : Advanced Test Reactor (ATR)


USQ Process No . : TRA-USQ-2004-17 6


Subject: Reactor Shutdown System Reactor Vessel Level Limiting Control Setting


Describe the New Information/Discovery :


Page 1 of 5


The Advanced Test Reactor (ATR) plant protective system (PPS) has a subsystem that monitors reactor vessel
level . The PPS low vessel level subsystem has a safety-related alarm function for notifying the operators that the
vessel level is decreasing during outage operations when the vessel contains irradiated fuel elements . It also has a
reactor scram function during depressurized reactor operation . The limiting control setting (TSR 3 .1 .1) and the
minimum alarm setpoint (TSR 3 .2 .1 .3) specified in the ATR Technical Safety Requirements are 92' 3" . The
reference leg for the PPS low vessel level subsystem is on the reactor vessel lower drain line . Based on a review
of facility drawings (drawing 120347and 120441), the lower range of the subsystem instrumentation is 92' 4" (the
elevation of the reactor vessel lower drain overflow) . Thus the TSR limiting control setting may be outside of the
range of the instrument such that the limiting control setting and minimum TSR alarm setpoint would never be
reached .


SAR-153 Figure 6 . 3-1 indicates the elevation of the reactor vessel lower drain is 92' 0" . SAR-153 Table 5 .3-2elevations for upper drain nozzle , lower drain nozzle , and instrumented capsule nozzles do not match facilitydrawings . The TSR basis for the minimum alarm setpoint states that 92' 3" is just at the elevation of the lower drai nwhile the drawings indicate 92' 4" .


Identify the applicable safety basis document(s) (i .e ., DSA, SAR, BIO, TSRs, OSRs) :


Upgraded Final Safety Analysis Report for the Advanced Test Reactor, SAR-1 53, August 10, 2004, Section 15 .6,Decrease in Primary Coolant System Inventory


Upgraded Final Safety Analysis Report for the Advanced Test Reactor, SAR-153, August 10, 2004, Chapter 16,
Derivation of Technical Safety Requirement s


Technical Safety Requirements for the Advanced Test Reactor, TSR-186, August 10, 2004


1 . PISA ASSESSMENT
a . Is there a potential inadequacy in the analytical methodology and/or tools used in the safety basis?


® Yes ❑ No


b. Is there a potential discrepancy between the safety basis assumptions, provisions, or conditions, in the
accident analysis and the facility operation or parameters ?
® Yes ❑ No


c. Is the actual physical condition of the facility different than as described in the safety basis (discrepant as-
found condition) ?
® Yes ❑ No


d. Has an actual or postulated operational event or incident revealed a potential inadequacy in the safety
basis?
❑ Yes ® No


Provide an explanation of the assessment result :


The derivation of the limiting control setting for the PPS low vessel level is supported by potentially erroneous
values for the lower range of the instrument (i .e ., 92' 0" and 92' 3"). With a comparator setting of 92' 3" and the
lower range of the instrument limited to 92'4", the comparator setting cannot be reached and the protective function
would not occur.
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(DO NOT USE FOR PROPOSED CHANGES )


Facility or Activity : Advanced Test Reactor (ATR)


USQ Process No . : TRA-USQ-2004-17 6


Subject : Reactor Shutdown System Reactor Vessel Level Limiting Control Settin g


Original screen signed 9/9/04
USQ Evaluator USQ Evaluator
Print/Type Name Signature


Original screen signed 9/9/04
Nuclear Facility Manager Nuclear Facility Manage r


Print/Type Name Signature
~& b


y


If the answer to ALL of the assessment questions above is No, file the completed form .


Page 2 of 5


Dat e


Date


If the answer to any one of the assessment questions is Yes, there is a potentially inadequate safety analysis
(PISA) :


• Nuclear Facility Manager document actions (Section II), including interim operating restrictions,
taken to place or maintain the facility in a safe condition .


• Nuclear Facility Manager execute reporting process per MCP-190, for PISA .
• USQ evaluator proceed to Section III .


II . DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION
None .


There are no plans in the near future for depressurized operations . All procedures related to depressurized operationare suspended . So the scram se tt ing for depresurized operation is not an issue .


The nominal procedural se tt ing for the alarm function is 92' 10 " ; well above the lower drain elevation . The PPSsu rviellance and test system is set to alarm if the se tting is found to be less than 92' 7". Thus the facility is in a safecondition provided these sett ings are not lowered to the limiting control se tt ing. The procedure change controlprocess is sufficient to ensure these sett ings are maintained during evaluation of this issue .


Additionally , the emergency firewater injection system (EFIS) vessel level actuation system provides an alternate to thePPS low vessel level subsystem . The potenital error in the elevation of the lower drain does not affect the EFIS vessel
level actuation system since the reference leg for this system is not on the lower drain line . Thus the facility is in asafe condition provided these se ttings are not lowered to the limiting control setting .


III . DETERMINATION


Identify applicable section(s) of the safety basis document(s) (i .e ., SAR, BIO, TSRs, OSRs) .


Upgraded Final Safety Analysis Report for the Advanced Test Reactor, SAR-1 53, August 10, 2004, Section 15 .6,Decrease in Primary Coolant System Inventory


Upgraded Final Safety Analysis Report for the Advanced Test Reactpr, SAR-153, August 10, 2004, Section 15 .12,Severe Accident Analyses .


Upgraded Final Safety Analysis Report for the Advanced Test Reactor, SAR-153, August 10, 2004, Chapter 16,
Derivation of Technical Safety Requirements


Technical Safety Requirements for the Advanced Test Reactor, TSR-186, August 10, 200 4


TRA System Design Description for the ATR Plant Protection Systems, SDD 7 .7 .2, Revision 1, October 5, 2000


Additional items pertinent to the USQ determination :
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Facility or Activity : Advanced Test Reactor (ATR)


USQ Process No . : TRA-USQ-2004-17 6


Subject : Reactor Shutdown System Reactor Vessel Level Limiting Control Settin g


1 . The RSS vessel level instrument channel is a differential pressure instrument that measures the height of a
water column above the reactor vessel lower drain .
2. The RSS vessel level subsystem provides a scram function for depressurized operation and an engineered
safety feature (ESF) alarm function for shutdown with irradiated fuel and emergency firewater injection system in
manual .
3 . There are some discrepancies in the relationship of the 0" level on the RSS vessel level instrument and the
physical plant parameter of concern (water level in the reactor vessel above the core) . The safety basis
documents and facility drawings provide different physical plant elevations for the elevation of the reactor vessel
lower drain (i .e ., 0" level of the RSS vessel level instrument) .
4. Based on the plant drawings, the physical elevation of the lower drain is 92' 4" . The Technical Safety
Requirements (TSR) and safety analysis report indicate this elevation is 92' 3" . Some drawings in the safety
analysis report show an elevation of 92' 0" .
5 . The RSS vessel level system instrumentation measures a small portion of the range of the parameter of
concern . That is the instrument cannot register elevations below the elevation of the lower drain .6. The safety analysis is based on the physical plant parameter not the scale of the instrument . The level of
concern in the safety analysis is well below the level of the lower drain .
7. It appears the intent of the current safety basis was to specify the liming control setting (LCS) and ESF
alarm setpoint at the elevation of the lower drain or 0 on the instrument .
8 . There is no formal control to prevent the trip or ESF alarm setting from being equal to the TSR LCS or ESF
alarm setpoint .
9 . The current practice is to establish the trip setting as ? LCS + SATS 1/2 window + 6 where 6 > 0. The SATS1/2 window for this subsystem is 3" .
10. The TSR would allow a trip setting = the LCS .
11 . The current trip setpoint and Lo-Lo alarm setpoint for this instrument are 7" and the lower SATS setting is
4" .
12. The precursor alarm is set much higher at 78" .
13. The combination of the LCS and ESF alarm setpoint specified at the lower drain (0" on the instrument) and
the current practice for establishing trip and alarm setpoints leaves the potential for a trip setting that cannot be
reached . Under the current practice the trip setting could be as low as 3" while the channel's ability to measure 0"
is ±5" . Note the TSR would allow a trip setting equal to 0" .


Observations based on the abov e


The TSR does not establish an LCS and ESF alarm setpoint for the RSS vessel level that ensure the
instrument settings will be within the operable range of the instrumentation .


It may be better to derive the LCS and ESF alarm setpoint in terms of the range of the instrument noting
that the 0 on the instrument is well above the level of concern for the safety analysis .


The current setting of 7" is above the worst-case uncertainty for the instrument .


Ilia: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR
MALFUNCTION EVALUATED IN THE SAFETY BASI S


1 Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis?
Yes X No
Explain :


The safety basis does not specifically evaluate the consequences of the depressurized operation loss of coolant
accident (LOCA) or the shutdown LOCA without mitigation to ensure the core fuel elements remain covered . The
most significant function of the RSS vessel level subsystem is to alert operators that manual action must be taken
to provide makeup water such that the core fuel elements remain covered . A depressurized or shutdown LOCA
without mitigation would be considered a severe accident (i .e ., beyond design basis) .


The purpose of the TSR control is to provide assurance that the RSS vessel level is operable . The TSR control is
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USQ PROCESS
POTENTIAL INADEQUACY IN THE SAFETY ANALYSIS ( PISA) FORM


(DO NOT USE FOR PROPOSED CHANGES) Page 4 of 5


Facility or Activity : Advanced Test Reactor (ATR)


USQ Process No . : TRA-USQ-2004-176


Subject : Reactor Shutdown System Reactor Vessel Level Limiting Control Settin g


selected to provide a high level of confidence . With an inadequate control, the probability of the event without
mitigation could be increased .


2. Could the PISA increase the consequences of an accident previously evaluated in the safety basis?
Yes No X
Explain :


The safety basis does not specifically evaluate the consequences of the depressurized operation loss of coolant
accident or the shutdown loss of coolant accident without mitigation to ensure the core fuel elements remain
covered. Such an event would be considered a severe accident (i .e ., beyond design basis) . The safety basis
presents consequences representative of a severe accident in Section 15 .12, Severe Accident Analyses . The
consequences of the representative severe accident are not affected by the issue under evaluation .


3 . Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety
previously evaluated in the safety basis? Yes No ❑
Explain :


Based on the above observations, the TSR does not provide an adequate control to ensure the RSS vessel level
subsystem is operable . The TSR does not require a diverse system for defense in depth . The probability of
malfunction of the RSS vessel level subsystem is increased .


4. Could the PISA increase the consequences of a malfunction of equipment important to safety previously
evaluated in the safety basis? Yes ❑ No
Explain :


The issue under evaluation, the setpoint for the RSS vessel level subsystem, relates to the functionality of the
subsystem. The consequences of a malfunction of the subsyetm are not affected .


IIIb: POTENTIAL FOR CREATION OF AN UNANALYZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE
5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety


basis? Yes ❑ No
Explain :
There is no indication of an accident of a different type .
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POTENTIAL INADEQUACY IN THE SAFETY ANALYSIS (PISA) FORMRev. 00
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Facility or Activity : Advanced Test Reactor (ATR)


USQ Process No . : TRA-USQ-2004-176


Subject : Reactor Shutdown System Reactor Vessel Level Limiting Control Settin g
6 . Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than


previously evaluated in the safety basis? Yes ❑ No
Explain :
There is no indication of a malfunction of a different type .


IIIc: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFET Y
7. Could the PISA reduce a margin of safety as defined in the safety basis? Yes ❑ No


Explain :


Margins of safety are defined in terms of the approach to consequence limits . The new information that the TSR
control is not adequate to ensure operability of the RSS vessel level subsytem does not directly impact the margin
of safety defined in the safety basis .


Illd: USQ DETERMINATION CONCLUSIO N
8. Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question?


Yes ® No ❑


Explain :


The TSR does not provide an adequate control to ensure operability of the RSS vessel level subsystem . This
results in the potential for an increase in the likelihood that the RSS vessel level subsystem could be inoperable
and could fail to provide the mitigation function assumed in the safety basis . Therefore this detemination concludes
there is an unreviewed safety question .


NOTE : If USQ determination result is positive , additional notification for ORPS is required per MCP-190 .


IV. APPROVAL/CONCURRENCE SIGNATURE S


APPROVAL:


R. T. McCracken
USQ Evaluator


Print/Type Name


D . W. Suthers
Nuclear Facility Manager


Print/Type Name


CONCURRENCE:


Nuclear Facility Manager
Signature


la • 6 - O
Date


Date


A. P. Hoskins
OIndependent Review Committee Chair Independent Review Committee Chair DatePrint/Type Name Signature







The following pages are the
original USQ screen signatures .
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POTENTIAL INADEQUACY IN THE SAFETY ANALYSIS ( PISA) FORM


(DO NOT USE FOR PROPOSED CHANGES) Page 1 of 4


Facility or Activity : Advanced Test Reactor (ATR)


USQ Process No . : TRA-USQ-2004-17 6


Subject : Reactor Shutdown System Reactor Vessel Level Limiting Control Setting


Describe the New Information/Discovery :


The Advanced Test Reactor (ATR) plant protective system (PPS) has a subsystem that monitors reactor vessel
level . The PPS low vessel level subsystem has a safety-related alarm function for notifying the operators that the
vessel level is decreasing during outage operations when the vessel contains irradiated fuel elements . It also has a
reactor scram function during depressurized reactor operation . The limiting control setting (TSR 3 .1 .1) and the
minimum alarm setpoint (TSR 3 .2 .1 .3) specified in the ATR Technical Safety Requirements are 92' 3" . The
reference leg for the PPS low vessel level subsystem is on the reactor vessel lower drain line . Based on a review
of facility drawings (drawing 120347and 120441), the lower range of the subsystem instrumentation is 92'4" (the
elevation of the reactor vessel lower drain overflow) . Thus the TSR limiting control setting may be outside of the
range of the instrument such that the limiting control setting and minimum TSR alarm setpoint would never be
reached .


SAR-153 Figure 6 .3-1 indicates the elevation of the reactor vessel lower drain is 92'0" . SAR-153 Table 5 .3-2
elevations for upper drain nozzle, lower drain nozzle, and instrumented capsule nozzles do not match facility
drawings. The TSR basis for the minimum alarm setpoint states that 92' 3" is just at the elevation of the lower drai n
while the drawings indicate 92' 4" .


Identify the applicable safety basis document(s) (i .e ., DSA, SAR, BIO, TSRs, OSRs) :


Upgraded Final Safety Analysis Report for the Advanced Test Reactor, SAR-153, August 10, 2004, Section 15 .6,
Decrease in Primary Coolant System Inventor y


Upgraded Final Safety Analysis Report for the Advanced Test Reactor, SAR-153, August 10, 2004, Chapter 16,
Derivation of Technical Safety Requirement s


Technical Safety Requirements for the Advanced Test Reactor, TSR-186, August 10, 2004


1 . PISA ASSESSMENT


a. Is there a potential inadequacy in the analytical methodology and/or tools used in the safety basis?
® Yes ❑ No


b. Is there a potential discrepancy between the safety basis assumptions, provisions, or conditions, in the
accident analysis and the facility operation or parameters ?
® Yes ❑ N o


c. Is the actual physical condition of the facility different than as described in the safety basis (discrepant as-
found condition) ?
® Yes ❑ No


d . Has an actual or postulated operational event or incident revealed a potential inadequacy in the safety
basis?
❑ Yes ® No


Provide an explanation of the assessment result :


The derivation of the limiting control setting for the PPS low vessel level is supported by potentially erroneous
values for the lower range of the instrument (i .e ., 92' 0" and 92' 3") . With a comparator setting of 92'3" and the
lower range of the instrument limited to 92'4", the comparator setting cannot be reached and the protective function
would not occur .
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USQ PROCES S
POTENTIAL INADEQUACY IN THE SAFETY ANALYSIS ( PISA) FORM


(DO NOT USE FOR PROPOSED CHANGES) Page 2 of 4


Facility or Activity : Advanced Test Reactor (ATR)


USQ Process No . : TRA-USQ-2004-17 6


Subject : Reactor Shutdown System Reactor Vessel Level Limiting Control Settin g


R. T. McCracken
.;KZ 4


_
USQ Evaluator USf/ Evaluator n~+o


rnnu i ype rvame $ignatu r


Nuclear Facility Manager .
Print/Type Name


uclea(Faci i y Manager
Signature


Date


If the answer to ALL of the assessment questions above is No, file the completed form .


If the answer to any one of the assessment questions is Yes, there is a potentially inadequate safety analysis
(PISA) :


• Nuclear Facility Manager document actions (Section II), including interim operating restrictions,
taken to place or maintain the facility in a safe condition .


• Nuclear Facility Manager execute reporting process per MCP-190, for PISA .
• USQ evaluator proceed to Section III .


II . DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION


None.


There are no plans in the near future for depressurized operations . All procedures related to depressurized operationare suspended. So the scram setting for depresurized operation is not an issue .


The nominal procedural setting for the alarm function is 92' 10" ; well above the lower drain elevation . The PPSsu rv iellance and test system is set to alarm if the setting is found to be less than 92'7" . Thus the facility is in a safecondition provided these se ttings are not lowered to the limiting control setting . The procedure change controlprocess is sufficient to ensure these se tt ings are maintained during evaluation of this issue .


Additionally , the emergency firewater injection system (EFIS) vessel level actuation system provides an alternate to the
PPS low vessel level subsystem . The potenital error in the elevation of the lower drain does not affect the EFIS vessel
level actuation system since the reference leg for this system is not on the lower drain line . Thus the facility is in asafe condition provided these sett ings are not lowered to the limiting control setting .


III . DETERMINATION


Identify applicable section(s) of the safety basis document(s) (i .e ., SAR, BIO, TSRs, OSRs) .


Illa: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR
MALFUNCTION EVALUATED IN THE SAFETY BASI S


1 . Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis?
Yes ❑ No ❑


Explain :
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(DO NOT USE FOR PROPOSED CHANGES )


Facility or Activity : Advanced Test Reactor (ATR)


USQ Process No . : TRA-USQ-2004-17 6


Subject : Reactor Shutdown System Reactor Vessel Level Limiting Control Settin g
2. Could the PISA increase the consequences of an accident previously evaluated in the safety basis?


Yes ❑ No ❑


Explain :


3 . Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety
previously evaluated in the safety basis? Yes ❑ No ❑
Explain :


4 . Could the PISA increase the consequences of a malfunction of equipment important to safety previously
evaluated in the safety basis? Yes ❑ No ❑
Explain :


Page 3 of 4


I11b: POTENTIAL FOR CREATION OF AN UNANALYZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE
5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety


basis? Yes ❑ No ❑


Explain :


6 . Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than
previously evaluated in the safety basis? Yes ❑ No ❑
Explain :


IIIc: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFET Y
7. Could the PISA reduce a margin of safety as defined in the safety basis? Yes ❑ No


Explain :
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USQ PROCESS
POTENTIAL INADEQUACY IN THE SAFETY ANALYSIS (PISA) FORM
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Facility or Activity : Advanced Test Reactor (ATR)


USQ Process No . : TRA-USQ-2004-17 6


Subject : Reactor Shutdown System Reactor Vessel Level Limiting Control Setting


Page 4 of 4


Illd: USQ DETERMINATION CONCLUSIO N


8 . Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question?
Yes ❑ No ❑


Explain :


NOTE : If USQ determination result is positive , additional notification for ORPS is required per MCP-190 .


IV. APPROVAL/CONCURRENCE SIGNATURES


APPROVAL:


USQ Evaluator USQ Evaluator
Print/Type Name Signature


Nuclear Facility Manager Nuclear Facility Manager
Print/Type Name Signature


CONCURRENCE :


Independent Review Committee Chair Independent Review Committee Chair
Print/Type Name Signature


Date


Date


Date
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USQ PROCES S
POTENTIAL INADEQUACY IN THE SAFETY ANALYSIS ( PISA) FORM


(DO NOT USE FOR PROPOSED CHANGES) Page 1 of 4


Facility or Activity: Advanced Test Reacto r


USQ Process No . : TRA-USQ-2004-214 Revision 1


Subject: ATR Seismic Safety Basis Deterioration


Describe the New Information/Discovery :


Recent review of long-term emergency firewater injection raw water supplies with regard to addressing final
firewater modeling USQ resolution has prompted review of raw water inventories for response to seismic event
loss-of-coolant accidents (LOCAs) . The original seismic PRA was developed in the early 1990's and documented
in the 1991 ATR probabilistic risk assessment (PRA) . Relay chatter was included in the 1994 ATR PRA. The DOE
Safety Evaluation Report (SER) from 1996 for the ATR Upgraded Final Safety Analysis Report identified
unresolved comments regarding the status of seismic qualification . The subsequent addendum from February 20,
1998 for the first annual update addressed the open SER comments and concluded the outstanding seismic
comments did not pose an unanalyzed condition for the facility because the seismic probabilistic risk assessment
was considered to accurately describe the seismic risk for the facility and showed that the risk was acceptable .


The 1991 seismic PRA did not include the consideration of early failure of emergency flow or the consideration of
small seismic-induced LOCAs . Draft interim seismic PRA models were developed for consideration of early failure
of emergency flow in 1996, and for small seismic LOCAs in 1999 .


An identified deficiency in the interim seismic PRA model is in regard to the assumption in the model that off-site
commercial power could be recovered ; a review of other seismic PRAs shows that other seismic PRAs do not
assume that recovery of commercial power is possible . Inadequacies in the original seismic PRA model coupled
with inadequate development of an interim seismic PRA including assumptions regarding recovery of off-site
commercial power prior to exhausting above ground emergency makeup inventories are the subject of this
Unreviewed Safety Question .


The current seismic safety basis for ATR rests on the maintenance of seismic risk at levels comparable to the
seismic PRA results provided in the ATR UFSAR . The status of seismic PRA studies for ATR does not adequately
support the safety basis.


Identify the applicable safety basis document(s) (i .e ., DSA, SAR, BIO, TSRs, OSRs) :


1 . PISA ASSESSMENT


a. Is there a potential inadequacy in the analytical methodology and/or tools used in the safety basis?
❑ Yes ❑ No


b. Is there a potential discrepancy between the safety basis assumptions, provisions, or conditions, in the
accident analysis and the facility operation or parameters ?
❑ Yes ❑ No


c. Is the actual physical condition of the facility different than as described in the safety basis (discrepant as-
found condition) ?
❑ Yes ❑ No


d. Has an actual or postulated operational event or incident revealed a potential inadequacy in the safety
basis?
❑ Yes ❑ No


Provide an explanation of the assessment result :


Previously determined to be a positive screen per TRA-USQ-2004 -214 (Revision 0) .
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Facility or Activity : Advanced Test Reacto r


USQ Process No . : TRA-USQ-2004-214 Revision 1


Subject : ATR Seismic Safety Basis Deterioratio n


c91, r 9 • / Sc , J o nr~ i
USQ Evaluator I USQ Evaluator Date


Print/Type Name Signature


190Ei 11 ~ 1 .0 fa . : : ,,.n v
Nuclear Facility Manager Nuclear Facility Manager Dat e


Print/Type Name Signature


If the answer to ALL of the assessment questions above is No, file the completed form .


If the answer to any one of the assessment questions is Yes, there is a potentially inadequate safety analysis


(PISA) :
• Nuclear Facility Manager document actions (Section II), including interim operating restrictions,


taken to place or maintain the facility in a safe condition .
• Nuclear Facility Manager execute repo rt ing process per MCP -190, for PISA .


USQ evaluator proceed to Section III .


II . DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION


Prohibit power operation above 20 kW until further evaluation is completed to support power operations .


III . DETERMINATION
Identify applicable section(s) of the safety basis document(s) (i .e ., SAR, BIO, TSRs, OSRs) .


SAR-153 ATR Upgraded Final Safety Analysis Report, Executive Summary, and Chapters 15 .6 and 15 .16 .


Ilia: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR
MALFUNCTION EVALUATED IN THE SAFETY BASI S


1 Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis?
Yes ® No ❑


Explain :


Seismic loss-of-coolant accident events are represented as design basis events in Chapter 15 of the ATR
Upgraded Final Safety Analysis Report (UFSAR) . Seismic PRA results from the 1991 ATR PRA (and 1994 update
for relay chatter) represent residual risks and are summarized in the ATR UFSAR . When the seismic event
includes primary coolant piping (PCS) leakage, mitigation of the fuel damage requires operation of the battery-
backed emergency pump (M-1 1) and actuation of the emergency firewater injection system (EFIS) . Adequate
firewater flow delivery to the core given non-essential flow demands and potential seismically-induced flow
demands may require two firewater pumps to operate . Firewater inventory may be depleted rapidly in less than 24
hours unless there is provision for restoring makeup from underground deepwells . Restoration of commercial
power following a seismic event is required to support deepwell pump operation . The seismic PRA results from
1991 (and 1994) do not accurately reflect the facility seismic safety posture, and without restoration of commercial
power prior to depleting above- ground emergency makeup inventories, the probability of seismically-induced fuel
damage is increased .







I


431 .61
06/10/2004
Rev . 00


USQ PROCES S
POTENTIAL INADEQUACY IN THE SAFETY ANALYSIS ( PISA) FORM


(DO NOT USE FOR PROPOSED CHANGES) Page 3 of 4


Facility or Activity : Advanced Test Reacto r


USQ Process No . : TRA-USQ-2004-214 Revision 1


Subject: ATR Seismic Safety Basis Deterioratio n


2 . Could the PISA increase the consequences of an accident previously evaluated in the safety basis?
Yes ® No ❑


Explain :


Seismic loss-of-coolant accident events are represented as design basis events in Chapter 15 of the ATR
Upgraded Final Safety Analysis Report (UFSAR) . When the seismic event includes primary coolant piping (PCS)
leakage, mitigation of the fuel damage requires operation of the battery-backed emergency pump (M-1 1) and
actuation of the emergency firewater injection system (EFIS) . Inadequate firewater flow delivery to the core would
increase the consequences of the design basis seismic events .


3. Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety
previously evaluated in the safety basis? Yes ® No ❑


Explain :


The probability of EFIS failure, initially or long-term, may be increased . The probability of deepwell pump failure or
non-restoration of commercial power needed to operate deepwell pumps may be increased .


4. Could the PISA increase the consequences of a malfunction of equipment impo rtant to safety previously
evaluated in the safety basis? Yes No ❑


Explain :


The consequences of deepwell pump failure or non-restoration of commercial power needed to operate deepwell
pumps may be increased .


Illb : POTENTIAL FOR CREATION OF AN UNANALYZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE


5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety
basis? Yes ❑ No


Explain :


The PISA does not create the possibility of an accident of a different type, not previously evaluated in the safety


basis .


6. Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than
previously evaluated in the safety basis? Yes ❑ No


Explain :


The PISA does not create the possibility of a malfunction of equipment important to safety of a different type than
previously evaluated in the safety basis .


Illc : POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY
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Facility or Activity : Advanced Test Reacto r


USQ Process No . : TRA-USQ-2004-214 Revision I


Subject: ATR Seismic Safety Basis Deterioration


7. Could the PISA reduce a margin of safety as defined in the safety basis? Yes ® No ❑


Explain :


Page 4 of 4


Inadequate EFTS flow, interruption of EFIS flow, or cessation of EFTS flow due to depletion of above -ground
emergency makeup inventories would reduce the margin of safety needed to protect ATR fuel.


Illd : USQ DETERMINATION CONCLUSIO N


8. Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question?
Yes ® No ❑


Explain :


Review of raw water inventories for the firewater injection system for response to seismic event loss-of-coolant
accidents (LOCAs) has identified a deficiency in the interim seismic PRA model in regard to the assumption in the
model that off-site commercial power could be recovered ; a review of other seismic PRAs shows that other seismic
PRAs do not assume that recovery of commercial power is possible . Inadequacies in the original seismic PRA
model coupled with inadequate development of an interim seismic PRA including assumptions regarding recovery
of off-site commercial power prior to exhausting raw water above-ground emergency makeup inventories and
firewater pump injection adequacy pose an Unreviewed Safety Question .


NOTE: If USQ determination result is positive, additional notification for ORPS is required per MCP-190 .


IV. APPROVAL/CONCURRENCE SIGNATURES


APPROVAL:


USQ Evaluator USQ Evaluator Da
Print/Type Name Signae


1'__Z_ n c
Mate


CONCURRENCE :


AlaY2 'P 'n 5


T Independent Revi w Committee Chair
Print/Type Name


ateIndependent Review Committee Chai r
Signature


O







The following pages are the
original USQ screen signatures .







431 .61
06/10/2004
Rev . 00


USQ PROCES S
POTENTIAL INADEQUACY IN THE SAFETY ANALYSIS ( PISA) FORM


(DO NOT USE FOR PROPOSED CHANGES) Page 1 of 5


Facility or Activity: Advanced Test Reacto r


USQ Process No . : TRA-USQ-2004-214 Revision 1


Subject: ATR Seismic Safety Basis Deterioration


Describe the New Information/Discovery :


Recent review of long-term emergency firewater injection raw water supplies with regard to addressing final
firewater modeling USQ resolution has prompted review of raw water inventories for response to seismic event
loss-of-coolant accidents (LOCAs) . The original seismic PRA was developed in the early 1990's and documented
in the 1991 ATR probabilistic risk assessment (PRA) . Relay chatter was included in the 1994 ATR PRA . The DOE
Safety Evaluation Report (SER) from 1996 for the ATR Upgraded Final Safety Analysis Report identified
unresolved comments regarding the status of seismic qualification . The subsequent addendum from February 20,
1998 for the first annual update addressed the open SER comments and concluded the outstanding seismic
comments did not pose an unanalyzed condition for the facility because the seismic probabilistic risk assessment
was considered to accurately describe the seismic risk for the facility and showed that the risk was acceptable .


The 1991 seismic PRA did not include the consideration of early failure of emergency flow or the consideration of
small seismic-induced LOCAs . Draft interim seismic PRA models were developed for consideration of early failure
of emergency flow in 1996, and for small seismic LOCAs in 1999 .


An identified deficiency in the interim seismic PRA model is in regard to the assumption in the model that off-site
commercial power could be recovered ; a review of other seismic PRAs shows that other seismic PRAs do not
assume that recovery of commercial power is possible . Inadequacies in the original seismic PRA model coupled
with inadequate development of an interim seismic PRA including assumptions regarding recovery of off-site
commercial power prior to exhausting above ground emergency makeup inventories are the subject of this
Unreviewed Safety Question .


The current seismic safety basis for ATR rests on the maintenance of seismic risk at levels comparable to the
seismic PRA results provided in the ATR UFSAR . The status of seismic PRA studies for ATR does not adequately


support the safety basis .


Identify the applicable safety basis document(s) (i .e ., DSA, SAR, BIO, TSRs, OSRs) :


SAR-153 ATR Upgraded Final Safety Analysis Report, Executive Summary, and Chapters 15 .6 and 15 .16 .


Applicable Technical References :


S. A . Atkinson to R. T McCracken and J. E. Dwight, "Seismic Safety Authorization Basis Per UFSAR, " Atki-03-98,


March 25, 1998 .


S. A . Eide, et al ., Advanced Test Reactor Probabilistic Risk Assessment, Revision 1, EGG-PRP-8823, EG&G Idaho


Inc ., September 1991 .


T. A. Thatcher et al., Update to the Advanced Test Reactor Probabilistic Risk Assessment (Level 1, 2 and 3)
Including Shutdown Operations), EGG-PRP-11229, May 1994 .


R. G . Lange (DOE NE-40) to R. V. Furstenau (DOE-ID), Approval of Advanced Test Reactor (ATR) Safety Analysis
Report (SAR) Safety Evaluation Report Addendum, February 20, 1998, with attached Approval Authorization and


SER Addendum.


PLN-588 , TRA NPH Assessment Plan, Janua ry 29, 2004 .
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Facility or Activity : Advanced Test Reacto r


USQ Process No . : TRA-USQ-2004-214 Revision I


Subject: ATR Seismic Safety Basis Deterioration


1 . PISA ASSESSMENT


a. Is there a potential inadequacy in the analytical methodology and/or tools used in the safety basis?


® Yes ❑ No


b. Is there a potential discrepancy between the safety basis assumptions, provisions, or conditions, in the
accident analysis and the facility operation or parameters ?


® Yes ❑ No


c. Is the actual physical condition of the facility different than as described in the safety basis (discrepant as-
found condition)?
❑ Yes ® N o


d. Has an actual or postulated operational event or incident revealed a potential inadequacy in the safety


basis?
❑ Yes ® No


Provide an explanation of the assessment result :


The current seismic safety basis for ATR rests on the maintenance of seismic risk at levels comparable to the


seismic PRA results provided in the ATR UFSAR . The status of seismic PRA studies for ATR does not adequately


suppo rt the safety basis .


USQ Evaluator
Print/Type Nam e


1-7 .\, 1 N Q i .
Nuclear Facility Manager Nuclear P'acilffy Mar ger


Print/Type Name Signature


P
Dat e


If the answer to ALL of the assessment questions above is No, file the completed form .


If the answer to any one of the assessment questions is Yes, there is a potentially inadequate safety analysis


(PISA) :
Nuclear Facility Manager document actions (Section II), including interim operating restrictions,
taken to place or maintain the facility in a safe condition .
Nuclear Facility Manager execute reporting process per MCP-190, for PISA .


USQ evaluator proceed to Section III .


II . DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION


Prohibit power operation above 20 kW until further evaluation is completed to support power operations .
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Facility or Activity : Advanced Test Reactor (ATR)


USQ Process No . : TRA-USQ-2004-385


Subject : ATR Surge Tank Level Instrument Limiting Control Settings


Describe the New Information/Discovery :
The ATR Technical Safety Requirements (TSR-186) include a limiting condition for operation (LCO 3 .3 .4) related to primary
coolant system surge tank level . The LCO specifies the instrumentation to be used to monitor surge tank level, the required
accuracy of the instrumentation, and the required range for surge tank level on the instrument .


An updated calculation (Draft EDF-5090) of the surge tank level instrument uncertainty and the operating limits has identified a
non-conservative error in the previous determination (TRA-ATR-1482) of the uncertainty that can be introduced by differences in
the temperature between water in the surge tank and the water in the reference leg for the level measurement . The existing
analysis applied the temperature difference over the 10-inch span of the measurement rather than the total height of the
reference leg (approximately 230 inches) .


Additionally, the updated calculation indicates the measurable unce rtainty of the surge tank level instrument may be as high as
1 .1 % which exceeds the required accuracy of 1 % in LCO 3 .3 .4 .


The safety basis analysis derives an allowable analytical range of 40 to 60 cubic feet . This range is converted to an allowable
operating range based on the instrument uncertainty analysis in TRA-ATR-1482 . The instrument output is in percentage . The
conversion between percentage output and air volume is given in EDF-4106 and TRA-ATR-1453 . The analytical limits
correspond to instrument readings from 76% (40 cubic feet of air) to 24 .7% (60 cubic feet of air) . The TSR LCO is based on a
3% instrument uncertainty resulting in an LCO range of 73% to 28% . Application of the maximum temperature difference
defined in TRA-ATR-1482 over the full height of the reference leg results in a worst-case uncertainty of +25 .3% and -24%
compared to the 3% used in the TSR derivation .


The procedural operating range of the surge tank is 50 ± 5% . Applying the worst-case updated uncertainties to the 50 ± 5%
operating range results in a potential range of 80 .3% to 21 % or 38 cubic feet to 61 cubic feet . Applying the worst-case updated
uncertainties to the 73% to 28% LCO range results in a potential range of 98 .3% to 4% or 32 cubic feet to 68 cubic feet . In both
cases, the air volume could exceed the analytical limits from the safety basis .


Operation with a high percentage or low air volume side is not likely to occur . This occurs when the surge tank is hot and the
reference leg is cold which is physically unlikely . Operation with a low percentage or high air volume side is possible particularly
during the early part of a reactor operating cycle before the surge tank water temperature equilibrates . This condition occurs
when the surge tank is cold and the reference leg is hot . The revised instrument uncertainties are based on a very conservative
60 F temperature difference applied in each direction .


Operation with less than 40 cubic feet or more than 60 cubic feet of air in the surge tank would be outside of the analyzed
condition .


The upper limit on air volume (lower limit on surge tank level) is derived from the Condition 3 small break loss of coolant
accident (LOCA) with concurrent failure of the LOCA primary coolant pump (PCP) shutoff system . The depressurization of the
PCS combined with continued operation of a PCP draws most of the water from the surge tank into the primary coolant system
leaving the potential for air pull through or formation of an air entraining vortex . These phenomena were evaluated in EDF-4206
and EDF-4304 which concluded the current limiting conditions for operation on surge tank level and the current emergency
firewater injection system (EFIS) actuation setpoint precluded a significant amount of air from leaving the surge tank . Actuation
of EFIS refills the surge tank .


The current lower limit on air volume (upper limit of surge tank level) was also derived from the LOCA analyses in TRA-ATR-
1487. The sensitivity of various accident sequences to low initial surge tank air volumes has been examined in various analyses
(TR-797, TRA-ATR-1453, EDF-4953, EDF 5212, and TRA-ATR-1487) . Most events do not show a strong sensitivity to low air
volume. TRA-ATR-1487 concluded the worst-case low initial air volume for minimum thermal-hydraulic margins during the
design basis LOCA was 44 cubic feet for two PCP operation and 56 cubic feet for three PCP operation (i .e ., well within the
anaytical range limits) . The analyses in TR-797 and TRA-ATR-1453 examined surge tank air volumes between 15 cubic feet
and 65 cubic feet . EDF-4953 and EDF-5212 examined sensitivity of the loss of commercial power accident consequences to
low initial air volume down to 40 cubic feet . Fuel plate thermal-hydraulic margins were slightly reduced at smaller
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Facility or Activity : Advanced Test Reactor (ATR )


USQ Process No . : TRA-USQ-2004-38 5


Subject : ATR Surge Tank Level Instrument Limiting Control Setting s


air volumes, however, the sensitivity was not strong and there were large margins to limits .


Page 2 of 6


Identify the applicable safety basis document(s) (i .e ., DSA, SAR, BIO, TSRs, OSRs) :


Upgraded Final Safety Analysis Report for the Advanced Test Reactor, SAR-153, August 10, 2004, Section 15 .6,Decrease in Primary Coolant Inventor y


Upgraded Final Safety Analysis Report for the Advanced Test Reactor, SAR-153, August 10, 2004, Chapter 16,
Derivation of Technical Safety Requirements


Technical Safety Requirements for the Advanced Test Reactor, TSR-186, August 10, 200 4


Polkinghorne, S . T., Analysis of ATR Small Break LOCA with Engineered Safety Feature to Automatically Trip
Primary Coolant Pumps, TRA-ATR-1487, July 29, 199 9


Vetter, D . L ., Controls for EFIS Pressure Setpoint, Surge Tank Level, and Primary Coolant Pump Engineered
Safety Feature for Loss of COolant Accident, TRA-ATR-1482, Revision 2, November 18, 200 3Atkinson, S . A., ATR Technical Specifications Accidents Sensitivity to Surge Tank Level, TR-797, March 12, 1976 .


Pickar, M. S., ATR Surge Tank Level Uncertainty Analysis, Draft EDF-509 0


Atkinson, S . A., ATR Surge Tank Narrow Range Level Indication Uncertainty and Operating Limitiations to Prevent
Overpressure or Surge Tank Draining, TRA-ATR-1453, April 7, 199 9


Vetter, D . L ., ATR Primary Surge Tank (670-M-12) Level Accuracy Verification, EDF-4106, August 28, 2003


Erickson, P . A., Vortex Formation in the TRA-670-M-12 Surge Tank, EDF-4206, November 11, 200 3


Lucas, D . S ., A RELAP5/MOD3 Model for the Estimation of Air Pull-Through for a Draining Tank, EDF-4304,
November 18, 200 3


Polkinghorne , S. T., Evaluation of Safety Limits for ATR Low Vessel Differential Pressure , EDF-5212, September13, 2004


Polkinghorne, S . T ., Reanalysis of Loss-of-Commercial Power Accident, EDF-4953, July 15, 2004
I . PISA ASSESSMENT
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Subject : ATR Surge Tank Level Instrument Limiting Control Settings
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a. Is there a potential inadequacy in the analytical methodology and/or tools used in the safety basis?
® Yes ❑ No


b . Is there a potential discrepancy between the safety basis assumptions, provisions, or conditions, in the
accident analysis and the facility operation or parameters ?
® Yes ❑ No


c. Is the actual physical condition of the facility different than as described in the safety basis (discrepant as-
found condition) ?
❑ Yes ® N o


d. Has an actual or postulated operational event or incident revealed a potential inadequacy in the safety
basis?
❑ Yes ® No


Provide an explanation of the assessment result :


The application of the temperature difference over the limited span of the measurement rather than the entire length
of the reference leg is a potential inadequacy in the methodology used to derive the operating limit . The additional
uncertainty introduced by the potential temperature differences could result in plant operation outside of the
analytical limits derived in the safety basis .


R. T. McCracken
USQ Evaluator


Print/Type Nam e


D. W. Suthers
Nuclear Facility Manager Nucle i Man gerP i t/Tr n ype Name Signature


/_3_
Dat e


Date


If the answer to ALL of the assessment questions above is No, file the completed form .


If the answer to any one of the assessment questions is Yes, there is a potentially inadequate safety analysis
(PISA) :


• Nuclear Facility Manager document actions (Section II), including interim operating restrictions,
taken to place or maintain the facility in a safe condition .


• Nuclear Facility Manager execute reporting process per MCP-190, for PISA .
• USQ evaluator proceed to Section III .


II . DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION
At the time of discovery the ATR was in an extended outage to complete a core internals changeout . No immediateaction was necessary .


The increase in EFIS actuation setpoint from an analytical limit of 17 psia to 28 psia must be completed prior to
operation in the POWER OPERATION MODE .


EDF-4935 evaluates an increase in the emergency firewater injection system (EFIS) actuation pressure setting toensure an air entraining vo rtex does not form in the surge tank. The analytical limit is raised from 17 psia to 28 psia .This change is scheduled to be implemented at the end of the core internals changeout . A scoping calculation wasperformed with the EDF -4935 model to examine the effect of raising the initial air volume from 60 cubic feet to 68 cubicfeet. As shown in the attached figure, the surge tank water level remains above the required submergence level
indicating that an air entraining vo rtex will not form thus the increased EFIS actuation setpoint can compensate for theadditional surge tank unce rtainty until additional evaluation is performed .
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Facility or Activity : Advanced Test Reactor (ATR)


USQ Process No . : TRA-USQ-2004-38 5


Subject : ATR Surge Tank Level Instrument Limiting Control Setting s


The potential for operation with the initial air volume less than 40 cubic feet is not likely and compliance to ATR plant
protection criteria margins limits is not strongly dependent on the minimum air volume . The current operating limit
would limit the minimum air volume to 38 cubic feet even with the maximum error applied . Therefore, no interim actionis necessa ry to preclude the potential for low air volume .


Ill . DETERMINATION


Identify applicable section(s) of the safety basis document(s) (i .e ., SAR, BIO, TSRs, OSRs) .


Upgraded Final Safety Analysis Report for the Advanced Test Reactor, SAR-153, August 10, 2004, Section 15 .6,Decrease in Primary Coolant Inventor y


Upgraded Final Safety Analysis Report for the Advanced Test Reactor, SAR-153, August 10, 2004, Chapter 16,
Derivation of Technical Safety Requirements


Technical Safety Requirements for the Advanced Test Reactor, TSR-186, LCO 3 .3 4, Surge Tank LevelAugust 10,2004


Ilia : POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR
MALFUNCTION EVALUATED IN THE SAFETY BASI S


1 . Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis?
Yes ❑ N o
Explain :
The issue under evaluation is an initial condition for the accident analyses . The state of this initial condition does
not impact the probability of occurrence of an accident evaluated in the safety basis .


2 . Could the PISA increase the consequences of an accident previously evaluated in the safety basis?
Yes ® No ❑


Explain :


The analysis for a LOCA with a concurrent failure of the LOCA PCP shutoff system assumes the primary pump
output is not degraded by air drawn from the surge tank . Since there is an increased potential for air to be drawn
from the surge tank, the consequences of this event may be increased .


3. Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety
previously evaluated in the safety basis? Yes No ❑
Explain :


The additonal uncertainty introduces the potential for operating with more air in the surge tank than currently
analyzed . This potentially increases the probability that air may be drawn from the surge tank . Air from the surge
tank may cause a malfunction of the primary or emergency coolant pumps .
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Facility or Activity : Advanced Test Reactor (ATR)


USQ Process No . : TRA-USQ-2004-38 5


Subject : ATR Surge Tank Level Instrument Limiting Control Setting s
4 . Could the PISA increase the consequences of a malfunction of equipment important to safety previously


evaluated in the safety basis ? Yes ❑ No
Explain :
The change in the initial condition of the surge tank does not affect the consequences of a malfunction ofequipment impo rtant to safety .


Page 5 of 6


IIIb: POTENTIAL FOR CREATION OF AN UNANALYZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE
5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safety


basis? Yes ❑ N o
Explain :


The change in the initial condition of the surge tank does not create the possibility of an accident of a different type
than previously evaluated .


6. Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than
previously evaluated in the safety basis? Yes ❑ No
Explain :


The change in the initial condition of the surge tank does not create the possibility of a malfunction of equipment of
a different type than previously evaluated .


Illc : POTENTIAL FOR REDUCTION IN A MARGIN OF SAFET Y
7. Could the PISA reduce a margin of safety as defined in the safety basis? Yes ® No ❑


Explain :


Since there is potential to operate outside of the analytical limits defined in the safety basis there is a potential
reduction in the margin of safety .


Illd : USQ DETERMINATION CONCLUSIO N
8. Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question?


Yes ® No ❑


Explain :


Based on the above discussion the PISA does constitute an unreviewed safety question .


NOTE : If USQ determination result is positive , additional notification for ORPS is required per MCP-190 .


IV. APPROVAL/CONCURRENCE SIGNATURE S


APPROVAL :
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Facility or Activity : Advanced Test Reactor (ATR )


USQ Process No . : TRA-USQ-2004-38 5


Subject : ATR Surge Tank Level Instrument Limiting Control Setting s


R . T . McCracken
USQ Evaluator


Print/Type Nam e


Nuclear Facility Manager Nu acility Manager Date
Print/Type Name Signature
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D. W. Suthers


c


CONCURRENCE :


A. P. Hoskin s
Independent Review Committee Chair In ependent Review Committee Chai rPrint/Type Name Signature


1-3-0s,
Date
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Facility or Activity : Advanced Test Reactor


USQ Process No . : TRA-USQ-2004-39 6


Subject : ATR Seismic Primary Coolant System Break Size and TRA Support Building Vulnerabilities


Describe the New Information/Discovery :


Recent seismic walkdowns conducted as part of an effort to provide an updated seismic probabilistic risk
assessment (PRA) documented in the November 29, 2004 letter report from ARES Corporation "Consulting
Services for the Advanced Test Reactor Seismic PRA Final" identified several smaller PCS lines (1-in . dia or less)
that would be vulnerable to breakage during PC-3 or PC-4 seismic events . The seismic report also identified the
bypass demineralizer shielding block partition wall as not satisfying ATR seismic criteria for a PC-4 seismic event .
Also, TRA masonry block buildings constructed in the early 1950's have not been shown to be adequately
reinforced and block wall collapse would be expected for PC-3 and PC-4 seismic events .


The potential for seismically-induced leakage and the amount of leakage characterized in SAR-153 is based on
TRA-ATR-1490 that considered the configuration of the PCS and interfacing piping, the potential range of seismic
events, previous evaluations of seismic fragility of piping systems at the ATR, and walkdowns of the PCS
interfacing piping that had not identified piping deficiencies . The potential leakage resulting from a seismic event
was not expected to exceed an equivalent 1-inch break for seismic events up to and including the design basis
earthquake . However, the Chapter 15 accident analysis has included 2 .5-in . equivalent diameter and smaller
breaks as Condition 3 (unlikely) events, and 3 .0-in. equivalent diameter breaks as Condition 4 (extremely unlikely)
events . The break locations are analyzed as follows : the 1 - in . and 2-in . breaks are analyzed directly on reactor
vessel inlet piping, the 2 .5-in . and 3-in . breaks were analyzed on the non-radiographed portion of the primary
coolant system between the vessel inlet line and the bypass demineralizer , downstream of the orifice. The 3-in .
break assumed a 3-in . orifice, and the 2 .5-in . break used the actual orifice diameter of 2 .5-in . The walkdown report
identifies approximately 2-in . of leakage that would be expected to occur for Condition 3 or 4 events that was not
previously identified . If the bypass demineralizer wall cracking and resulting displacements are sufficient to cause
failure of primary coolant system piping or valve stems on the bypass demineralizer, the break size would exceed
an equivalent diameter of 3-in . Preliminary fragility assessment provided in the report would indicate wall failure not
at Condition 3 but a concern for Condition 4 events .


The November 29, 2004 letter report from ARES Corporation also identified inadequate reinforcement of some TRA
masonry block buildings, which has resulted in very low seismic capacities . The likelihood of masonry block wall
collapse, including the TRA-619 building that contains two safety related emergency firewater injection pumps, has
been estimated to be ve ry high (0.7 probability at the safe shutdown ea rthquake ). Wall collapse in buildings that do
not contain safety related equipment could also degrade the emergency firewater injection system inventory and
flow capacity due to flow lost from damage to fire water risers in the buildings .
Identify the applicable safety basis document(s) (i .e ., DSA, SAR, BIO, TSRs, OSRs) :


SAR-1 53 ATR Upgraded Final Safety Analysis Report, Chapter 15 .6 and SAR Addendum EDF-4334


1 . PISA ASSESSMENT
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Facility or Activity : Advanced Test Reactor


USQ Process No . : TRA-USQ-2004-396


Subject: ATR Seismic Primary Coolant System Break Size and TRA Suppo rt Building Vulnerabilities


a. Is there a potential inadequacy in the analytical methodology and/or tools used in the safety basis?
❑ Yes ® No


b. Is there a potential discrepancy between the safe ty basis assumptions, provisions , or conditions, in the
accident anal sis and the facility operation or parameters?
® Yes f No


c. Is the actual physical condition of the facility different than as described in the safety basis (discrepant as-
found condition) ?
® Yes ❑ No


d. Has an actual or postulated operational event or incident revealed a potential inadequacy in the safe ty
basis ?
❑ Yes ® No


Provide an explanation of the assessment result :


Seismic loss-of-coolant accident events are represented as design basis events in Chapter 15 of the ATR
Upgraded Final Safety Analysis Report (UFSAR) . Walkdown conclusions documented in the November 29, 2004
letter report from ARES Corporation "Consulting Services for the Advanced Test Reactor Seismic PRA Final"
identified several smaller PCS lines ( 1-in . diameter or less ) that would be vulnerable to breakage . The seismic
repo rt also identified the bypass demineralizer shielding block pa rtition wall as not satisfying ATR seismic criteria .


Inadequate reinforcement of some TRA masonry block buildings has resulted in very low seismic capacities . The
likelihood of mason ry block wall collapse , including the TRA-619 building that contains two safety related
emergency firewater injection pumps , has been estimated to be ve ry high (0.7 probability at the safe shutdown
ea rthquake ) . Wall collapse in buildings that do not contain safe ty related equipment could also degrade the
emergency firewater injection system invento ry and flow capacity due to flow lost from damage to fire water risers in
the buildings . The screening Unreviewed Safety Question result is positive .


T. A. Thatcher Original signed on 12/23/04
USQ Evaluator USQ Evaluator Date


Print/Type Name Signature


D. W. Suthers Original signed on 1117/05
Nuclear Facility Manager Nuclear Facility Manager Date


Print/Type Name Signature


If the answer to ALL of the assessment questions above is No , file the completed form .


If the answer to any one of the assessment questions is Yes, there is a potentially inadequate safe ty analysis
(PISA) :


• Nuclear Facility Manager document actions (Section II), including interim operating restrictions,
taken to place or maintain the facility in a safe condition .


• Nuclear Facility Manager execute reporting process per MCP-190, for PISA .
• USQ evaluator proceed to Section III .


II . DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION
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13LI CI C
POTENTIAL INADEQUACY IN THE SAFETY ANALYSIS (PISA) FOR M


(DO NOT USE FOR PROPOSED CHANGES) Page 3 of6


Facility or Activity: Advanced Test Reactor


USQ Process No . : TRA-USQ-2004-39 6


Subject : ATR Seismic Primary Coolant System Break Size and TRA Support Building Vulnerabilities


Ill . DETERMINATION
Identify applicable section(s) of the safety basis document(s) (i .e ., SAR, BIO, TSRs, OSRs) .


SAR-153 ATR Upgraded Final Safety Analysis Repo rt, Chapters 15 . 6 and 15.16 .
EDF-4334 , "Summa ry of Resolution of Advanced Test Reactor Unreviewed Safe ty Questions - SE-2003-126, SE-
2003- 145, SE -2003-146, SE-2003 -155, SE-2003-156, and SE -2003-171, see page 20 for analysis of 2 .5-in .
seismic LOCH.


Applicable Technical References


Atkinson, S . A., 199 , Safe ty Basis for ATR Seismic-LOCA Scenarios , EDF TRA-ATR-1490 , July 1999 .


Davis, C. B., and S . T. Polkinghorne, 1999 , Analysis of Seismic SBLOCAs , EDF TRA-ATR-1489 , August 1999 .


Polkinghorne, S . T., 2003 , Analysis of a Seismically Initiated Rupture of the ATR's Bypass Demineralizer Line,
EDF-3278 , November 2003 .


Isla : POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR
MALFUNCTION EVALUATED IN THE SAFETY BASI S


1 . Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis?
Yes ® No ❑


Explain :


Seismic loss -of-coolant accident events are represented as design basis events in Chapter 15 of the ATR
Upgraded Final Safe ty Analysis Report (UFSAR ) . Chapter 15 . 6.6, Seismically-Induced PCS Leakage " includes a
characterization of the potential leakage resulting from a seismic event based on the configuration of the prima ry
coolant system (PCS) and interfacing piping , the potential range of seismic events , previous evaluations of seismic
fragility of piping systems at the ATR, and a walkdown of the PCS inte rfacing piping pe rformed in 1999. This
characterization concluded that for seismic events up to the SSE (that is, up to a Condition 4 seismic event), the
leakage would be less than that from a 1-in . diameter break in the reactor vessel inlet piping . A 2-in . diameter
break in the reactor vessel inlet piping was analyzed to provide a conservative upper bound on the leakage
expected following a severe Condition 3 (unlikely ) ea rthquake . A 2.5-in . break downstream of the 2 .5-in . diameter
orifice (FE-37 ) was also evaluated for Condition 3 events in EDF-3278 as described in SAR Addendum EDF-4334 .
A 3-in . diameter break in the reactor vessel inlet piping was analyzed for a severe Condition 4 (extremely unlikely)
ea rthquake .


The November 29, 2004 letter repo rt from ARES Corporation "Consulting Services for the Advanced Test Reactor
Seismic PRA Final " identified several smaller PCS lines ( 1-in . dia or less ) that would be vulnerable to breakage .
The seismic report also identified the bypass demineralizer shielding block pa rt ition wall as not satisfying ATR
seismic criteria . Bounding estimates of the PCS line breakage could result in a combined leakage of approximately
2-in . equivalent diameter at Condition 3 . Seismically -induced pipe failures from deficiencies identified for several
small diameter PCS lines or instrument lines exceed the expected line breakage characterized in the safe ty basis .
The combined identified piping discrepancies and the bypass demineralizer wall not meeting PC-4 seismic criteria
could result in seismic break sizes exceeding 3-in . equivalent diameter and leave li ttle or no allowance for any
unidentified deficiency to increase the PCS leakage .
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POTENTIAL INADEQUACY IN THE SAFETY ANALYSIS (PISA) FORM
(DO NOT USE FOR PROPOSED CHANGES) Page 5 of 6


Facility or Activity : Advanced Test Reactor


USQ Process No . : TRA-USQ-2004-396


Subject : ATR Seismic Primary Coolant System Break Size and TRA Support Building Vulnerabilitie s


The increased break size for Condition 3 and 4 events could increase the consequences of an accident previously
evaluated in the safety basis.


Inadequate reinforcement of some TRA masonry block buildings has resulted in very low seismic capacities . The
likelihood of mason ry block wall collapse , including the TRA-619 building that contains two safe ty related
emergency firewater injection pumps , has been estimated to be ve ry high (0.7 probability at the safe shutdown
ea rthquake ) . Wall collapse in buildings that do not contain safe ty related equipment could also degrade the
emergency firewater injection system invento ry and flow capacity due to flow lost from damage to fire water risers
in the buildings . With degraded EFIS flow , the consequences of a seismically - induced small -break LOCA could be
increased .


3. Could the PISA increase the probability of occurrence of a malfunction of equipment important to safety
previously evaluated in the safe ty basis? Yes No ❑


Explain :


Identified deficiencies regarding PCS piping , the bypass demineralizer wall adjacent to PCS piping, and the
vulnerability of mason ry block buildings that may result in damage to EFIS piping or additional firewater invento ry
losses are discussed above in questions I and 2 . The probabili ty of occurrence of a malfunction of equipment
impo rtant to safety previously evaluated in the safety basis may be increased .


4. Could the PISA increase the consequences of a malfunction of equipment important to safety previously
evaluated in the safety basis? Yes ❑ No


Explain :


Failures resulting in loss-of-coolant accidents such as PCS piping breakage and failure of the EFIS to provide core
cooling and makeup are analyzed , and the consequences of a malfunction of equipment impo rtant to safety
previously evaluated in the safety basis are not increased .


Illb: POTENTIAL FOR CREATION OF AN UNANALYZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE


5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safe ty
basis? Yes ❑ N o


Explain :


Seismically-induced PCS leakage and EFIS faults have been considered in the safety basis . The PISA does not
create the possibility of an accident of a different type not previously evaluated in the safety basis .


6 . Could the PISA create the possibility of a malfunction of equipment important to safety of a different type than
previously evaluated in the safety basis? Yes ❑ No


Explain :


Seismically-induced PCS leakage and EFIS faults have been considered in the safety basis . The PISA does not
create the possibility of a malfunction of equipment important to safety of a different type than previously evaluated
in the safety basis .


Illc: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY
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POTENTIAL INADEQUACY IN THE SAFETY ANALYSIS (PISA) FORM
(DO NOT USE FOR PROPOSED CHANGES) Page 6 of6


Facility or Activity : Advanced Test Reactor


USQ Process No . : TRA-USQ-2004-396


Subject: ATR Seismic Primary Coolant System Break Size and TRA Support Building Vulnerabilities


7. Could the PISA reduce a margin of safety as defined in the safety basis? Yes ® No ❑
Explain :


Increased PCS break size or inadequate EFIS flow would reduce the margin of safety needed to protect ATR fuel .


Ilid: USQ DETERMINATION CONCLUSION


8. Based on the responses to questions I - 7 above, does the PISA constitute an Unreviewed Safety Question?
Yes ® No ❑


Explain :


Seismically -induced pipe failures from deficiencies identified for several small diameter PCS lines or instrument
lines exceed the expected line breakage characterized in the safety basis . The combined identified piping
discrepancies and the bypass demineralizer wall not meeting PC-4 seismic criteria could result in seismic break
sizes above those analyzed and leave li tt le or no allowance for any unidentified deficiency . The deficiencies pose
an Unreviewed Safety Question .


The lack of reinforcement of some TRA mason ry block buildings can result in ve ry low seismic capacities . The
likelihood of mason ry block wall collapse , including the TRA-619 building that contains two safe ty related
emergency firewater injection pumps , has been estimated to be ve ry high (0 .7 probability at the safe shutdown
ea rthquake ) . Wall collapse in buildings that do not contain safe ty related equipment could also degrade the
emergency firewater injection system invento ry and flow capacity due to flow lost from damage to fire water risers in
the buildings . The identified high probabili ty of failure of these buildings and potential for reduced EFTS flow to the
core or potential for reduced EFIS invento ry poses an Unreviewed Safe ty Question .


NOTE: If USQ determination result is positive , additional notification for ORPS is required per MCP-190 .


IV. APPROVAL/CONCURRENCE SIGNATURES


APPROVAL:


USQ Evaluator
Print/Type Name


3 . CCL t,-9,-^ a--L
USQ Reviewer


Print/Type Name


Signature


Nuclear Facility Manager N clear acili ty Manager
Printltype Nam e


CONCURRENCE :


Signature


Independent Review Committee Chair 'Independent Review Committee Chair
Print/Type Name Signature


USQ Evaluator
112710-~


Date


zr~ ZDos
Date


-3-o -_
Date







Break Size Estimate


Description
PCV-1-1 FTC


Bypass demin wall
or
LCV-1 -3C


or
Other bypass demin leakag e


Twelve 3/8-in . breaks
150 gpm
Outlet instrument lines impact
with drain line


Wall&PCS valves/wall/pcs valves
Valves&pcs valves/150gpm pcs breaks


Case I Case 2 Case 3 Case 3 Case 4 Case 5
Dia (in . Area (in .2) Area (in .2) Area (in .2) Area (in .2) Area (in .2) Area (in .2)


2.5 4.908739 4.908739 4.908739 4.908739


2 .5 4.908739 4.90873 9


1 0.785398 0 0.785398 0 .78539 8


0.5
2


0.375 1 .325359 1 . 325359 1 .325359
0.57 0.255176


1 .325359


1 0 .785398 0.785398 0.785398 0.785398
1 0.785398 0.785398 0.785398 0.785398


0.5 0.19635 0.19635 0.19635 0.19635
0.5 0.19635 0.19635 0.19635 0.19635


Total 8.197593 8.982991 13 .10633 5.949313 5.694137 3 . 288855
area (in. 2)


Equiv. 3.230712 3.381937 4.085034 2.752254 2.692582 2.046338
dia . (in .)
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Facility or Activity: Advanced Test Reactor


Page 1 of 6


USQ Process No . : TRA-USQ-2004-41 3


Subject : ATR Seismic Primary Coolant System Break Size Contribution From Letdown Valves


Describe the New Information/Discovery :


The potential for the amount of seismically -induced prima ry coolant system (PCS) leakage characterized in SAR-
153 may be non-conservative when the potential for PCS letdown valves to not fully close is considered . The
valves are automatically controlled by the computerized distributed control system (DCS). While the valves are
designed to close upon loss of control power or loss of instrument air, the control power is batte ry-backed and may
not fail due to a seismic event . Instrument air compressors may be likely to lottor; however, the air bleed off
may not occur rapidly . The DCS has not been designated as Seismic Category" I egpment and has not previously
been seismically evaluated . The PCV- 1-1 valve letdown is limited by a nearby 2 .5-in . diameter orifice. The LCV-1-
3C letdown valve size is 1 - in. The estimated combined break size would be slightly above 2 .5-in. equivalent
diameter, or approximately 2 .7-in . diameter . The elevation of the PCV-1-1 valve is 81 ft; however, the letdown flow
line routed from the valve to the degassing tank rises to 88 ft 9 in . The elevation of valve LCV- 1-3C on the bypass
demineralizer system is 64 ft .


Seismically-induced prima ry coolant system (PCS) leakage characterized in SAR-153 is based on TRA-ATR-1 490
that considered the configuration of the PCS and inte rfacing piping , the potential range of seismic events , previous
evaluations of seismic fragili ty of piping systems at the ATR , and walkdowns of the PCS interfacing piping . The
potential leakage resulting from a seismic event was not expected to exceed an equivalent 1-inch break for seismic
events up to and including the design basis earthquake . However , the Chapter 15 accident analysis has included
2.5-in . equivalent diameter and smaller breaks as Condition 3 (unlikely ) events, and 3 . 0-in . equivalent diameter
breaks as Condition 4 (extremely unlikely ) events . The break locations are analyzed as follows : the 1-in . and 2-in .
breaks are analyzed directly on reactor vessel inlet piping , the 2 . 5-in . and 3-in . breaks were analyzed on the non-
radiographed portion of the prima ry coolant system between the vessel inlet line and the bypass demineralizer,
downstream of the orifice . The 3- in . break assumed a 3-in . orifice , and the 2 .5-in . break used the actual orifice
diameter of 2 .5-in . No letdown flows from PCV-1-1 or LCV-1-3C were included in the analyses for evaluating
thermal margins for the postulated breaks .


Identify the applicable safety basis document(s) (i .e ., DSA, SAR, BIO, TSRs, OSRs) :


SAR-153 ATR Upgraded Final Safety Analysis Report, Chapter 15 .6 and SAR Addendum EDF-4334


1 . PISA ASSESSMENT
a. Is there a potential inadequacy in the analytical methodology and/or tools used in the safety basis?


❑ Yes ® No


b. Is there a potential discrepancy between the safety basis assumptions, provisions, or conditions, in the
accident analysis and the facility operation or parameters ?
® Yes ❑ No


c. Is the actual physical condition of the facility different than as described in the safety basis (discrepant as-
found condition) ?
❑ Yes ® No


d . Has an actual or postulated operational event or incident revealed a potential inadequacy in the safety
basis?
❑ Yes ® No


Provide an explanation of the assessment result :


Seismic loss-of-coolant accident events are represented as design basis events in Chapter 15 of the ATR
Upgraded Final Safety Analysis Repo rt (UFSAR) . No letdown flows from PCV-1-1 or LCV- 1-3C were included in
the analyses for evaluating thermal margins for the postulated breaks . The omission could increase the potential
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POTENTIAL INADEQUACY IN THE SAFETY ANALYSIS (PISA) FORM


(DO NOT USE FOR PROPOSED CHANGES) Page 2 of 6


Facility or Activity : Advanced Test Reacto r


USQ Process No . : TRA-USQ-2004-41 3


Subject: ATR Seismic Primary Coolant System Break Size Contribution From Letdown Valve s


seismically- induced leakage when combined with seismically-induced pipe breaks, and could result in larger than
previously estimated seismically- induced PCS leakage and a reduction in previously calculated thermal margins .


The screening Unreviewed Safe ty Question result is positive .


T. A. Thatcher
USQ Evaluator


PrintIType Name


D. W. Suthers
Nuclear Facility Manager


Print/Type Name


Original signed on 12/23/04
USQ Evaluato r


Signature


Original signed on 1/17/05
Nuclear Facility Manage r


Signature


Date


Date


If the answer to ALL of the assessment questions above is No, file the completed form .


If the answer to any one of the assessment questions is Yes, there is a potentially inadequate safe ty analysis
(PISA) :


• Nuclear Facility Manager document actions (Section II ), including interim operating restrictions,
taken to place or maintain the facility in a safe condition .


• Nuclear Facili ty Manager execute repo rt ing process per MCP -190, for PISA .
• USQ evaluator proceed to Section III .


II . DOCUMENT ACTIONS TAKEN TO PLACE OR MAINTAIN FACILITY IN A SAFE CONDITION


III . DETERMINATION


Identify applicable section(s) of the safety basis document(s) (i .e., SAR, BIO, TSRs, OSRs) .


SAR-153 ATR Upgraded Final Safety Analysis Report, Chapters 15 .6 and 15 .16 .
EDF-4334, "Summary of Resolution of Advanced Test Reactor Unreviewed Safety Questions - SE-2003-126, SE-
2003-145, SE-2003-146, SE-2003-155, SE-2003-156, and SE-2003-171, see page 20 for analysis of 2 .5-in .
seismic LOCA.


Applicable Technical References


Atkinson, S . A., 199, Safe ty Basis for ATR Seismic-LOCA Scenarios, EDF TRA-ATR-1490, July 1999 .


Davis, C . B., and S . T. Polkinghorne, 1999, Analysis of Seismic SBLOCAs, EDF TRA-ATR-1489, August 1999 .


Polkinghorne, S. T., 2003, Analysis of a Seismically Initiated Rupture of the A TR's Bypass Demineralizer Line,
EDF-3278, November 2003 .


Ilia: POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR
MALFUNCTION EVALUATED IN THE SAFETY BASIS
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Page 3 of6


USQ Process No . : TRA-USQ-2004-41 3


Subject : ATR Seismic Primary Coolant System Break Size Contribution From Letdown Valves
1 . Could the PISA increase probability of occurrence of an accident previously evaluated in the safety basis?


Yes ® No ❑


Explain :


Seismic loss -of-coolant accident events are represented as design basis events in Chapter 15 of the ATR
Upgraded Final Safety Analysis Report (UFSAR) . Chapter 15 .6.6, Seismically-Induced PCS Leakage" includes a
characterization of the potential leakage resulting from a seismic event based on the configuration of the primary
coolant system (PCS) and interfacing piping , the potential range of seismic events , previous evaluations of seismic
fragility of piping systems at the ATR , and a walkdown of the PCS interfacing piping performed in 1999 . This
characterization concluded that for seismic events up to the SSE ( that is, up to a Condition 4 seismic event), the
leakage would be less than that from a 1-inch diameter break in the reactor vessel inlet piping . A 2-inch diameter
break in the reactor vessel inlet piping was analyzed to provide a conservative upper bound on the leakage
expected following a severe Condition 3 (unlikely) earthquake . A 2.5-in. break downstream of the 2 .5-in. diameter
orifice (FE-37) was also evaluated for Condition 3 events in EDF-3278 as described in SAR Addendum EDF-4334 .
A 3-inch diameter break in the reactor vessel inlet piping was analyzed for a severe Condition 4 (extremely unlikely)
ea rthquake.


Upon low pressure , PCS letdown valves , PCV-1-1 and LCV-1-3C, are designed to close . If the valves did not close
following the seismic event, the open valves may increase the PCS letdown flow. These valves are controlled by
the distributed control system ( DCS) that has not been seismically quali fied. Depending on the timing of DCS loss
of communication or other fault condition , the valves could fail as- is, move to an open or closed position .
Conditions during the transient and possible failure modes for the DCS make it difficult to characterize the likelihood
of the resulting valve position . The valves would close on loss of power ; however , the power supply is batte ry-
backed and may be generally robust . The valves would close on loss of instrument air ; however, the timing of loss
of instrument air and failure fragility is unknown . Fu rthermore , a modification had been planned to provide nitrogen
backup air for the valves .


The PCV-1-1 valve letdown is limited by a nearby 2 .5-in . diameter orifice . The LCV-1-3C letdown valve size is 1-in .
The estimated combined break size would be slightly above 2 .5-in. equivalent diameter, or approximately 2 .7-in .
diameter. The elevation of the PCV-1-1 valve is 81 ft ; however, the letdown flow line routed from the valve to the
degassing tank rises to 88 ft 9 in . The elevation of valve LCV-1-3C on the bypass demineralizer system is 64 ft.


The largest break size evaluated for Condition 3 was 2 . 5-in . ; therefore, the 2.7-in . effective break size due to
letdown flow is not bounded by existing analysis , although the locations of the letdown valves may not be the most
limiting locations . As the fragility of the DCS system that controls the valves has not been characterized, the
likelihood of conditions resulting in PCS leakage following a seismic event may be higher than previously analyzed .


The probability of occurrence of an accident previously evaluated in the safety basis may be increased .


2. Could the PISA increase the consequences of an accident previously evaluated in the safe ty basis?
Yes ® No ❑


Explain :


Seismic loss-of-coolant accident events are represented as design basis events in Chapter 15 of the ATR
Upgraded Final Safety Analysis Report (UFSAR) . Chapter 15 .6 .6, Seismically-Induced PCS Leakage" includes a
2-inch diameter break in the reactor vessel inlet piping that was analyzed to provide a conse rvative upper bound on
the leakage expected following a severe Condition 3 (unlikely ) ea rthquake . A 2.5-in . break downstream of the 2 .5-
in . diameter orifice (FE-37) was also evaluated for Condition 3 events in EDF-3278 as described in SAR Addendum
EDF-4334 . And, a 3- inch diameter break in the reactor vessel inlet piping was analyzed for a severe Condition 4
(extremely unlikely) earthquake .
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Facility or Activity: Advanced Test Reactor
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USQ Process No . : TRA-USQ-2004-41 3


Subject : ATR Seismic Primary Coolant System Break Size Contribution From Letdown Valve s
An ea rthquake was assumed to trip the reactor at 0 . 2 s. The first damaging seismic waves reached the ATR at 2 .0
s, initiating the small-break LOCA and causing a loss of commercial and diesel power . Low flow in the M-10
emergency coolant pump recirculation line caused the DC -powered M-11 emergency coolant pump to sta rt
automatically . EFIS flow was automatically actuated after upper plenum pressure decreased to the EFIS actuation
setpoint. Thermal limits were approached twice during the transients : the first approach to thermal limits occurred
as the prima ry coolant pumps (PCPs) coasted down and the flow rate through the core reached a minimum (near
the time that the PCP-check valves closed) at approximately 23 seconds after scram for the Condition 3 and 4
small-break LOCAs . Thermal margins then increased because of decreasing decay heat and increasing core flow .
The second approach to limits occurred when the DC power supply was depleted , causing the M-11 emergency
coolant pump to coast down . Temperatures increased and thermal margins decreased when the flow reversed
(from forced downflow to natural circulation upflow) .


The minimum thermal margins, both early and late, are summarized in Chapter 15 .6 .6 Table 15 .6-4, for the 2-in .
Condition 3 and for the 3-in . Condition 4 small-break LOCAs . The 3-in . Condition 4 small-break LOCA had very low
margins to flow instability ( 1 .16 standard deviations ) early in the transient (at approximately 23 s) .


The largest break size evaluated for Condition 3 w s 2 .5 - in . ; therefore , the 2 .7- in . effective break size due to
letdown flow from PCV-1-1 and LCV-1-3C may not o Tndedsby existing analysis, although the locations of the
letdown valves may not be the most limiting locations .


The increased break size for Condition 3 events could increase the consequences of an accident previously
evaluated in the safe ty basis .


3 . Could the PISA increase the probabili ty of occurrence of a malfunction of equipment important to safety
previously evaluated in the safety basis? Yes No ❑
Explain :


The potential of PCV-1-1 and LCV-1-3C to remain open rather than close as was assumed is discussed above in
questions 1 and 2 . The probability of occurrence of a malfunction of equipment important to safety previously
evaluated in the safety basis may be increased .


4. Could the PISA increase the consequences of a malfunction of equipment impo rtant to safety previously
evaluated in the safe ty basis? Yes No ❑


Explain :


The potential of PCV-1-1 and LCV-1-3C to remain open rather than close as was assumed is discussed above in
questions I and 2 . The consequences of DCS failure had not been expected to worsen the seismic event analyzed
in the safe ty basis . The consequences of a malfunction of equipment impo rtant to safety previously evaluated in
the safety basis may be increased .


Illb: POTENTIAL FOR CREATION OF AN UNANALYZED ACCIDENT OR MALFUNCTION OF A DIFFERENT TYPE
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USQ Process No. : TRA-USQ-2004-41 3


Subject: ATR Seismic P rima ry Coolant System Break Size Contribution From Letdown Valve s
5. Could the PISA create the possibility of an accident of a different type than previously evaluated in the safe ty


basis? Yes ❑ No Z
Explain :


Seismically- induced PCS leakage has been considered in the safe ty basis . The PISA does not create the
possibility of an accident of a different type not previously evaluated in the safe ty basis.


6. Could the PISA create the possibility of a malfunction of equipment important to safe ty of a different type than
previously evaluated in the safe ty basis? Yes ❑ No
Explain :


Seismically- induced PCS leakage has been considered in the safe ty basis . The PISA does not create the possibility
of a malfunction of equipment important to safe ty of a different type than previously evaluated in the safe ty basis .


IIIc: POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY


7. Could the PISA reduce a margin of safety as defined in the safety basis? Yes ® No ❑
Explain :


Increased PCS break size could reduce the margin of safe ty needed to protect ATR fuel, but may depend on break
(or letdown) location .


Illd: USQ DETERMINATION CONCLUSION


8. Based on the responses to questions 1 - 7 above, does the PISA constitute an Unreviewed Safety Question?
Yes ® No ❑


Explain :


The largest break size evaluated for Condition 3 was 2 .5-in . ; therefore , the 2 .7-in . effective break size due to
letdown flow may not be bounded by existing analysis . The contribution to seismic PCS leakage reduces the
accommodation of possible seismically - induced pipe breaks .


The open valves could result in an estimated 2 .7-in . equivalent diameter letdown flow at Condition 3, and pose an
Unreviewed Safe ty Question .


NOTE: If USQ determination result is positive , additional notification for ORPS is required per MCP-190 .


IV. APPROVAL/CONCURRENCE SIGNATURES


APPROVAL:


USQ Evaluator USQ Evaluator Date
P rint/Type Name Signature
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Subject : ATR Seismic Prima ry Coolant System Break Size Contribution From Letdown Valves


USQ Re fewer US eviewer DatePrint/Type Name i nature


Nuclear Facility Managereager Nuc r FacilityManager DatePrintlType Name


CONCURRENCE :
Signature


Independent Review Commi ttee Chair n ependentReview Committee Chair Date
'Print/T ype Name Signature
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Facility or Activity : Advanced Test Reactor (ATR)


USQ Evaluation No . : SE-2003-145 Revision No. : 0


Title of Proposed Action or New Information : ATR Firewater Supply System Modeling Issue s


1 . Indicate which type : Proposed Action : ❑ New Information :


2 . Describe the Proposed Action or New Information :
The Test Reactor Area (TRA) raw water and firewater systems supply water to various facilities including the
emergency firewater injection system (EFIS), cooling tower, the demineralizer plant, miscellaneous cooling
services, fire protection, and potable water services . See Figures 9 .2-1 and 9 .2-2 of the Advanced Test Reactor
(ATR) Upgraded Final Safety Analysis Report (UFSAR) for simplified diagrams of the ATR raw water and
firewater systems . Part of the raw water and firewater systems are safety related . The nonsafety-related portions
of the supply system in these two figures are indicated by cross hatching in the UFSAR figures . In many places
the safety-related and non-safety-related portions of the firewater system are separated by normally open valves .


Raw water is drawn from three deepwells located along the north perimeter of the TRA by pumps that discharge
into three 500,000-gal ground-level storage tanks . Water from the three 500,000-gal tanks supplies four
feedwater pumps, one electric- and two diesel-powered firewater pumps, and the two ATR cooling tower makeup
pumps. The feedwater pumps supply the 150,000-gal overhead storage tank .


The 150,000-gal overhead storage tank supplies water to the plant demineralizer, the firewater loop, and the TRA
raw water distribution system. The TRA raw water distribution system supplies the various TRA facilities,


including the ATR . Potable water is separated from the raw water downstream of the overhead storage tank and
backflow from the raw water downstream of the potable water take out is prevented by check valves .


The firewater system, normally on open supply from the 150,000 gal overhead storage tank, is supplemented by
one electric-powered and two diesel firewater pumps . The firewater pumps automatically start on low pressure .
Varied pressure setpoints and time delays are used to avoid simultaneous starting of all three pumps . The fire
loop supplies the yard irrigation systems and the EFTS for the ATR reactor, in addition to fire protection and
suppression functions .


The EFIS water flow rate into reactor vessel is an important parameter in the loss-of-coolant accident analyses .
The EFIS flow rate model used in the ATR UFSAR is described in EDF-TRA-ATR-1460 . This simple model uses
input pressures from various locations in the firewater supply system along with empirically based flo w


coefficients (pressure loss vs . flow rate) for the firewater supply system piping. The model determines the flow
rate into the reactor vessel as a function of reactor vessel pressure . The analysis in EDF-TRA-ATR-1460 used
the model to predict EFIS flow rates for various steady-state conditions in the firewater supply system . The EDF
recommended using flow rate vs . reactor vessel pressure data for a case where the pressure at the firewater
pump outlet was 63 psig . This is the minimum pressure setpoint for auto start of the first firewater pump and is
the head pressure provided by the overhead tank when the tank is essentially empty (water in the stand-pipe
only) .


The model did not consider the normal usage flow demands on the system . For the assumed condition, these
other demands would compete with the EFIS demand potentially lowering the flow rate to the reactor vessel .
Typical normal usage flow rates are on the order of 800 gpm . This condition could exist until a firewater pump


starts . The model thus under-predicts flow to the reactor vessel for the initial part of the EFIS actuation for the
firewater supply system specified . Once a firewater pump starts the closing of a check valve isolates the
overhead tank from the firewater system . Most of these demands are isolated from the firewater supply by the
closing of the check valve, however, fire suppression and some yard irrigation demands still compete with reactor
vessel flow.


The pump-start circuits include time delays that stagger pump starts to avoid severe water hammer effects . The
first pump start is delayed 5 seconds after the low-pressure setpoint (i .e ., 63 psig) is reached . The second pump
is delayed 15 seconds and the third pump is delayed 25 seconds . EFIS flow into the reactor vessel predicted
from the model is about 1800 gpm with the reactor vessel pressure at the actuation setpoint . For the condition
specified in the model analysis, the overhead tank must provide the total flow rate (EFIS flow plus normal usage
flow) until the pump starts and spins up to speed . Since the overhead tank could be empty when the pump start
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setpoint is reached, there is no water volume to provide this flow rate . Firewater system pressure and flow rate


would continue to drop until the pump starts and provides flow . During this pump start time, the model again
under-predicts flow to the reactor vessel for the steady -state condition specified .


This issues was previously identified in USQ screen SES-2003-460 .


3. Identify applicable section(s) of the safety basis document(s) (i .e ., SAR, BIO, TSRs, OSRs) :


ATR UFSAR Chapter 9, Auxilliary Systems, Revision 11, April 28, 200 3
ATR UFSAR Chapter 6, Engineered Safety Features, Revision 11, April 28, 2003
ATR UFSAR Chapter 15, Accident Analyses, Revision 11, April 28, 200 3


4 . Identify applicable procedural, operating, design, or technical document or criterion (including drawings, diagrams,
schematics , etc .) :


S. A. Atkinson, ATR EFTS and Firewater Flow vs . Vessel Upper Plenum Pressure and Firewater Supply System
State, EDF-TRA-ATR-1460, April 1999 .
SE-2003-126, Emergency Firewater Injection System Time Delay, September 200 3


5. Identify applicable safety or operating function :


The firewater supply system provides the water supply for the ATR EFIS for accident mitigation .


6 . Identify applicable operating condition :


The firewater supply system is required to be operable for accident mitigation when there are irradiated fuel
elements in the reactor vessel . Automatic operation of the EFIS is required during the reactor operation, low
power operation , and pressurized standby operating modes .


7. Identify applicable hazard , failure mode , or accident or malfunction of equipment important to safety evaluated in
the safe ty basis , together with mitigating action or function :


USQ evaluation SE-2003 -126 identified two design basis accidents sequences where delays in EFIS injection was
adverse to the consequences . These were the 3-inch LOCA with failure of the LOCA pump shutoff engineered
safety feature and the 3 -inch LOCA with failure of one prima ry coolant check valve . The sensitivity of accident
consequences to EFIS flow rate has not been investigated . It is expected that significantly lower EFIS flow rates
would have adverse effect on consequences .


Firewater system failures are considered in Section 15 .11 .10 of the ATR UFSAR. These failures are not
considered in conjunction with the reactor accident sequences . The UFSAR flow model includes an assumed
failure of one of the EFIS actuation valves but does not consider failure of a firewater pump to sta rt .


Failures in the non -safety-related portion of the firewater system could have an adverse effect on the capability of
the firewater system to provide the assumed flow rates to the EFIS .


PART I : POTENTIAL FOR AN INCREASE IN PROBABILITY OR CONSEQUENCE OF AN ACCIDENT OR
MALFUNCTION EVALUATED IN THE SAFETY BASI S


1 . Could the Proposed Action or New Information increase the probability of occurrence of an accident previously
Evaluated in the safety basis ? Yes ❑ No


Explain :


The new information concerning the potential under-prediction of emergency firewater injection into the reactor
vessel does not indicate an increase in the probability of occurence of an accident previously evaluated in the
safety basis . The firewater supply system provides a mitigation function . Failure or under-performance of the
firewater system does not initiate an accident .
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2. Could the Proposed Action or New Information increase the consequences of an accident previously evaluated in
the safety basis ? Yes ® No ❑


Explain :


Failure or under-performance of the firewater supply system could increase the consequences of loss of coolant
accidents analyzed in the safety basis . These accidents are mitigated by firewater injection . Low flow rates or time
delays would tend to decrease the thermal hydraulic margins particularly for the seismic LOCAs .


3. Could the Proposed Action or New information increase the probability of occurrence of a malfunction of equipment
Important to safety previously evaluated in the safety basis? Yes ❑ No


Explain :


The probability of the firewater system malfunctions evaluated in the safety basis is not changed by the new
information .


4. Could the Proposed Action or New Information increase the consequences of a malfunction of equipment important
to safety previously evaluated in the safety basis? Yes ® No ❑


Explain :


Firewater system failures are considered in Section 15 . 11 .10 of the ATR UFSAR . None of the failures considered
address the effects of reduced flow rate or time delay to restore flow rate when EFIS is called upon to mitigate a
LOCA . While the UFSAR flow model includes an assumed failure of one of the EFIS actuation valves , failure of a
pump to sta rt, is not considered . Failure of the first pump to sta rt would result in additional time delays and lower
flow rates until the second pump sta rted . As noted above additional time delays and lower flow rates can adversely
effect the accident consequences . The consequences of failures outside of the safe ty-related bounda ry are not
addressed in the safety basis . Such a failure could reduce the firewater flow rate delivered to the EFIS .


PART II : POTENTIAL FOR CREATION OF AN UNANALYZED ACCIDENT OR MALFUNCTION OF A DIFFERENT
TYPE


5. Could the Proposed Action or New Information create the possibility of an accident of a different type than
previously evaluated in the safety basis? Yes ❑ No


Explain :


The new information concerning the potential under-prediction of emergency firewater injection into the reactor
vessel does not indicate the possibility of an accident of a different type than previously evaluated in the safety
basis . The firewater supply system provides a mitigation function . Failure or under-performance of the firewater
system does not initiate an accident .


6. Could the Proposed Action or New Information create the possibility of a malfunction of equipment important to
safety of a different type than previously evaluated in the safety basis? Yes ® No ❑


Explain :


The new information does indicate there are pe rformance issues and potential signifianct failure modes that are not
addressed in the safety basis . Flow reductions due to flow diversions, insufficient pressure, and pump start failures
are not adequately addressed in the safety basis .


PART III : POTENTIAL FOR REDUCTION IN A MARGIN OF SAFETY
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7. Could the Proposed Action or New Information reduce a margin of safety as defined in the safety basis?
Yes ® No ❑


Explain :
The margins of safe ty are defined in the safe ty basis by the ATR plant protection criteria (e .g ., 3a to critical heat
flux for Condition 2 events ) . The new information does not affect those definitions , however , under-performance of
the EFIS could result in a decrease in the margins of safe ty as evaluated in the safety basis .


PART IV : USQ EVALUATION CONCLUSIO N


Based on the evaluations in Pa rt I, Pa rt II, and Part III, does the Proposed Action or New Information involve an
Unreviewed Safety Question ? Yes ® No ❑


Explain :


R. T. McCracken
USQ Evaluator
(Typed Name )


G- L . Sha-c2
Independent Review - USQ Evaluator


(Optional with Facility Manager)
(Typed Name )


D. W. Suthers
Approval / Facility Manager


(Typed Name)


Independi hORevie U Evaluator
(Op ' I with F cili anager)


(S' at e


A. P. Hoskins Z4 -
7Concurrence - ISRC Commi ttee Chair on urrence - ISRC Committee Chair Date


(Tvoed Name)


// - /o - (D
USQ Evaluator Date


(Signature )


(Signature )


* USQ Evaluator Independent Review may be performed by ISRC Chai r
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acili ty Manager / Plant Shift Supervisor
(Typed Name)


ASES ONLY)


1/
Facility Man'dgei+Prant Shift Supervisor Date


(Siqnature)


Date


1Z
0 /as


&





