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Washington, D. C. 20555 
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Proposed Technical Specification Change Number NPF-10/15-274 
Post Accident Monitoring Instrumentation Calibration Surveillance 

Frequency Extension 
San Onofre Nuclear Generating Station Units 2 and 3 

Gentlemen: 

Enclosed are Amendment Application Number 194 to Facility Operating License 

NPF-10, and Amendment Application Number 179 to Facility Operating License 

NPF-1 5, for the San Onofre Nuclear Generating Station, Units 2 and 3, respectively.  

The Amendment Applications consist of Proposed Technical Specification Change 

Number (PCN)-274.  

PCN-274 is a request to revise Technical Specification (TS) 3.3.11, "Post Accident 

Monitoring Instrumentation (PAMI)". Specifically, the Proposed Change would extend 

the Post Accident Monitoring Instrumentation channel calibration surveillance 

frequency from 18 months to 24 months to accommodate a 24-month fuel cycle. All 

PAMI instruments would then be on a 24 month calibration interval, which removes the 

need for Surveillance Requirement (SR) 3.3.11.5 and, therefore, it is also proposed 
that this SR be deleted.  

Southern California Edison requests these amendments be issued effective as of the 

date of issuance, to be implemented within 30 days from the date of issuance.  
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If you have any questions regarding these amendment applications, please contact me 
or Mr. Jack L. Rainsberry (949) 368-7420.

Sincerely,

Enclosure

cc:
E. W. Merschoff, Regional Administrator, NRC Region IV 
J. A. Sloan, NRC Senior Resident Inspector, San Onofre Units 2 and 3 
L. Raghavan, NRC Project Manager, San Onofre Units 2 and 3 
S. Y. Hsu, Department of Health Services, Radiologic Health Branch
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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION 

Application of SOUTHERN, CALIFORNIA Docket No. 50-361 
EDISON COMPANY, ET AL. for a class Amendment Application 
103 License to Acquire, Possess, and Use No. 194 
a Utilization Facility as Part of Unit No. 2 
of the San Onofre Nuclear Generating 
Station 

SOUTHERN CALIFORNIA EDISON COMPANY, ET AL. pursuant to 1 OCFR50.90, hereby 
submit Amendment Application No. 194. This amendment application consists of 
Proposed Change No. PCN-274 to Facility Operating License NPF-10. PCN-274 is a 
request to revise the Post Accident Monitoring Instrumentation channel calibration 
surveillance frequency from 18 months to 24 months.  

Subscribed on thi& ýL day of (. ý U E'Lb ý- , 1999.  

Respectfully Submitted, 

SOUTHERN CALIFORNIA EDISON COMPANY 

By: 

Dwight E. unn 
Vice Presi lent 
Engineering and Technical Services 

State of California 
County of San Diego 

On ht ALxt e before me, _ _"__ __L_________ 

personally appeared )tulCA th .t\ - k"tk a , personally known to me fm.proV:&ý i 
-besi"f -- r ft"i ) )o be the person(s) whose name(s) islar-e subscribed to the within instrument 
and acknowledged to me that he/! ,ftty executed the same in his/heiftheir authorized capacity(i4s), and 
that by his/helieteir signature(s).on the instrument the person(s), or the entity upon behalf of which the 
person(.N acted, executed the instrument.  

WITNES my hand and official seal. = 1"EAN SNHE" Signatur • (j(. , • / • •.Commission#1]8 , 

Way PUoniC - Caiornhia 
Signatu4I-SnDeoCnt



UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

Application of SOUTHERN, CALIFORNIA 
EDISON COMPANY, ET AL. for a class 
103 License to Acquire, Possess, and Use 
a Utilization Facility as Part of Unit No. 3 
of the San Onofre Nuclear Generating 
Station

Docket No. 50-362 
Amendment Application 
No. 179

SOUTHERN CALIFORNIA EDISON COMPANY, ET AL. pursuant to 1OCFR50.90, hereby 
submit Amendment Application No. 179. This amendment application consists of 
Proposed Change No. PCN-274 to Facility Operating License NPF-15. PCN-274 is a 
request to revise the Post Accident Monitoring Instrumentation channel calibration 
surveillance frequency from 18 months to 24 months.  

Subscribed on this _[4 +,-)day of J U-Q4/Yn b - ,1999.  

Respectfully Submitted, 

SOUTHERN CALIFORNIA EDISON COMPANY

Dwight E. inn 
Vice Presid nt 
Engineering and Technical Services

State of California 
County of San Diego 

On 1Lk4h( before me,f 4(L~(YQ 6C~~ 
personally appeared 0 Ak k-' C-;- t P- A-4, personally known to mejor prvcdltu iiefn th 
basis-ofsatifctop;v1efdc ) fo be the person'Ns whose name[,) isMtfe-subscribed to the within instrument 
and acknowledged to me that he/beftbay executed the same in his/Ae/egir authorized capacity'(ieg), and 
that by his/her~theisignature(N on the instrument the person(S), or the entity upon behalf of which the 
person(N) acted, executed the instrument.  

TNES hand and official seal.  

commission # Cou96482 

';O Oiego County W OM 0 Ot1,M



ENCLOSURE 

AMENDMENT APPLICATIONS 

Nos. 194 and 179



DESCRIPTION, NO SIGNIFICANT HAZARDS CONSIDERATIONS, AND 
ENVIRONMENTAL CONSIDERATION FOR PROPOSED CHANGE NPF-10/15-274 

This is a request to revise Section 3.3.11, " Post Accident Monitoring Instrumentation (PAMI)" 
of the Technical Specifications (TS) for San Onofre Nuclear Generating Station Units 2 and 3.  

EXISTING TECHNICAL SPECIFICATIONS 

Unit 2: See Attachment A 
Unit 3: See Attachment B 

PROPOSED TECHNICAL SPECIFICATIONS (with changes -strike out for deletions and 
highlight for additions) 

Unit 2: See Attachment C 
Unit 3: See Attachment D 

PROPOSED TECHNICAL SPECIFICATIONS (changes incorporated) 

Unit 2: See Attachment E 
Unit 3: See Attachment F 

PROPOSED BASES CHANGES (for information only -strike out for deletions and 
highlight for additions) 

Unit 2: See Attachment G 
Unit 3: See Attachment H 

DESCRIPTION OF DRIFT STUDIES USED TO SUPPORT PCN-274 FOR EXTENDED 
SURVEILLANCE PERIODS FOR POST ACCIDENT MONITORING 
INSTRUMENTATION: 

See Attachment I 

CE DOCUMENT NPSD-1009, REV. 1, "I&C ENGINEERING LIMITS AND BASES IN 
EOPs, INCLUDING EVALUATION OF INSTRUMENT UNCERTAINTIES." 

See Attachment J 

SONGS DOCUMENT 931008S6277, "INSTRUMENT SUITABILITY STUDIES FOR 
THE EOPs, PHASE II REPORT."

See Attachment K



Description of Change:

This is a request to revise Section 3.3.11, " Post Accident Monitoring Instrumentation (PAMI)" of 
the Technical Specifications (TS) for San Onofre Nuclear Generating Station Units 2 and 3. The 
request would change the Post Accident Monitoring Instrumentation Channel Calibration 
Surveillance frequency from 18 months to 24 months to accommodate a 24-month fuel cycle.  

DESCRIPTION 

SONGS Units 2 and 3 has increased the duration of the fuel cycle from 18 months to 24 months.  
In order to accommodate the 24 month fuel cycle, this request would change the current channel 
calibration frequency for PAMI from 18 months to 24 months. The frequency of the Channel 
Checks and Channel Functional Tests will remain unchanged. This request will not affect the 
calibration surveillance frequency of the Containment Area Radiation (PAMI) Monitors since they 
are already on a 24 month calibration frequency. The 24 month CHANNEL CALIBRATION 
requirement for the Containment Area Radiation (PAMI) Monitors will be combined with SR 
3.3.11.4. Since all PAMI monitors would be calibrated in the same interval, SR 3.3.11.5 will be 
removed. The new calibration surveillance interval would still be subject to the 25% surveillance 
interval extension allowed by SR 3.0.2 for a maximum calibration interval of 30 months (24 
months plus 25%).  

The primary purpose of the PAMI is to display plant variables that provide information required 
by the control room operators during accident situations. This information provides the necessary 
support for the operator to take the manual actions for which no automatic control is provided 
and that are required for safety systems to accomplish their safety functions for Design Basis 
Events.  

The OPERABILITY of PAMI ensures that there is sufficient information available on selected 
plant parameters to monitor and assess plant status and behavior following an accident. The 
availability of PAMI is important so that responses to corrective actions can be observed and the 
need for, and magnitude of, further actions can be determined.  

DISCUSSION 

The primary purpose of the PAMI is to display plant variables that provide information required 
by the control room operators during accident situations. The information provided may be 
qualitative, such as trending, or quantitative for specific Emergency Operating Instruction (EOI) 
decision points.  

A review of the PAMI was performed to determine the usage of each instrument. This review 
was based on the classification philosophy given in CE document CE NPSD-925, Rev. 0, 
"Guideline for Addressing Instrument Uncertainties in Emergency Operating Procedures and 
Technical Specifications", and included reviews of the following documents: 

• CE document NPSD-1009, Rev. 1, "I&C Engineering Limits and Bases in EOPs,



Including Evaluation of Instrument Uncertainties",

SONGS document 931008S6277, "Instrument Suitability Studies for the EOPs, 
Phase II Report," CE May 7, 1993, 

Technical Specification Table 3.3.11-1, "Post Accident Monitoring 
Instrumentation," and 

UFSAR Tables 7.5-1, "Safety-Related Display Instrumentation," and 7.5-2,"Post
Accident Monitoring Parameters Monitored." 

According to these documents, explicit instrument uncertainties are not required for 
instrumentation used for trending or corroboration of other indications. Specifically, CE NPSD
1009, Rev. 1, "I&C Engineering Limits and Bases in EOPs, Including Evaluation of Instrument 
Uncertainties" states: 

"Corroborative instrumentation - For the purpose of this guideline, corroborative 
instrumentation is any set of Instrumentation Applications(s) that confirm the status of a 
different set of Instrument Applications. The corroborative argument may be invoked to 
justify classifying an Instrument Application into a lower Category than otherwise might 
be warranted were it not for the corroboration of other instruments to determine the same 
operational information." 

Drift studies are unnecessary for extending the calibration interval for corroborative or trending 
instrumentation.  

In addition to corroborative instrumentation, as-found/as-left drift studies were not performed for 
temperature instrumentation. The accuracy of the temperature instrumentation controlled by this 
TS is verified by a cross channel comparison of temperature loops at a single temperature (hot 
zero power) following refueling outages. Drift studies were not performed since there is no 
detailed (i.e., 5 point) as-found/as-left calibration data available at SONGS 2&3 for the 
temperature sensing elements. The reactor coolant system hot leg transmitters, cold leg 
transmitters, core exit temperature transmitters, and other loop components are solid state devices 
located outside containment. The inherent stability of the temperature sensing elements and other 
loop devices, the in-place cross channel calibration performed following refueling outages, and 
monthly channel checks provide assurance that an increased calibration frequency will not affect 
instrument performance.  

The total loop uncertainties for PAMI that provide quantitative information for EOI decision 
points were evaluated for a 900 day (i.e., 30 months) calibration interval. The existing drift 
studies were updated and extended, as necessary, to 900 days (i.e., 30 months) (see Attachment I 
for methodology). Instrument drift study status is presented in Table 1, "Drift Study Status." 
Some previous total loop uncertainty calculations had used manufacturer drift data, as allowed by 
the Edison Setpoint Program. These calculations were updated with As-Found/As-Left drift 
studies.



Drift Study Status 
Table 1

No. Description

1. I Excore Neutron Flux 

2. Reactor Coolant System Hot Leg Temperature 

3. Reactor Coolant System Cold Leg 
Temperature 

4. Reactor Coolant System Pressure (wide range) 

5. Reactor Vessel Water Level

Category

Qualitative

Quantitative 

Quantitative

Quantitative

Qualitative

Drift Study Status

N/A-Trending/corroboration 

N/A since indication is verified by 
cross channel calibration; no 
detailed (i.e. 5 point) as-found/as
left data is available for the RTDs.

Updated drift study performed.

N/A-Trending/corroboration

6. Containment Water Level (wide range) Qualitative N/A-Trending/corroboration 

7. Containment Pressure (wide range) Quantitative Updated drift study performed.  

8. Containment Isolation Valve Position Qualitative N/A - Valve position indication is 

categorized as qualitative since it 
provides open/closed indication 
rather than percent open (i.e., 

_ _quantitative information).  

9. Containment Area Radiation (high range) N/A The current 24 month calibration 
interval will remain unchanged.  

10. Containment Hydrogen Monitors Quantitative N/A - No drift study update since 
channel calibrations are performed 
prior to use in the Emergency 
Operating Instructions thus 
eliminating instrument errors 
associated by drift. (PCN 496, 
Amendment No. 159 for Unit 2 and 
Amendment 150 for Unit 3, 
approved by the NRC 10/7/99) 

11. Pressurizer Level Quantitative Updated drift study performed.  

12. Steam Generator Water Level (wide range) Quantitative Updated drift study performed.  

13. Condensate Storage Tank Level Quantitative I Updated drift study performed.  

14. Core Exit Temperature - Quadrant I Quantitative N/A - Indication is verified by in
15. Core Exit Temperature - Quadrant 2 Quantitative place cross channel calibration; no 

_ _ _ _ _detailed (i.e. 5 point) as-found/as
16. !Core Exit Temperature - Quadrant 3 Quantitative left data is available for the 

1Qthermocouples.  

17. Core Exit Temperature - Quadrant 4 Quantitative

18. Auxiliary Feedwater Flow 

19. Containment Pressure (narrow range)

Quantitative Updated drift study performed.

i N/A-Trending/corroboration
Quantitative

i - -

II



No. Description 

20. Reactor Coolant System Subcooling Margin 
Monitor 

21. Pressurizer Safety Valve Position 

22. Containment Temperature 

23. Containment Water Level (narrow range) 

24. HPSI Flow Cold Leg
i 25. I- HPSI Flow Hot Leg

26. Steam Line Pressure 

27. i Refueling Water Stor

Category

Quantitative

Qualitative 

Qualitative 

Qualitative

Qualitative

Qualitative

Quantitative

Drift Study Status

Instrument drift studies for the 
pressure inputs to the subcooling 
margin monitor were updated. As 
discussed above, temperature 
inputs are unaffected by the 
increased surveillance interval (see 
items 2, 3, 14-17).

N/A - Valve position indication is 
categorized as qualitative since it 
provides open/closed indication 
rather than percent open (i.e., 
quantitative information).  

N/A-Trending/corroboration 

N/A-Trending/corroboration 

N/A-Trending/corroboration 

N/A-Trending/corroboration
I I Updated drift study performed.

Qualitative N/A-Tremlnmdincnrrnhonrti-nn

Updated drift studies were performed for all sensors providing quantitative data except for 
temperature sensors and the hydrogen monitor (the hydrogen monitors are calibrated before use in 
the Emergency Operating Instructions).  

Generic Letter 91-04 Considerations

In order to justify an increase in surveillance intervals to accommodate a 24-month fuel cycle, the 
drift components of the TLUs for PAMI instrumentation used for EOI decision points were 
reviewed. The SONGS 2/3 Setpoint Program is consistent with the methodology of ISA-S67-04
1988, "Setpoints for Nuclear Safety-Related Instrumentation Used in Nuclear Power Plants" with 
uncertainty values established as having a 95% probability at a 95% confidence level. These drift 
studies used an as-found/as-left analysis which conservatively includes errors due to drift as well 
as repeatability (reference accuracy) and errors due to changes in the ambient temperature if the 
temperature was not the same for the two calibrations. Drift values were projected to 900 days 
(i.e., 30 months) using the methodology described in NUREG 1475, "Applying Statistics." A 
description of the methodology used to calculate instrument drift is included in Attachment I.  
Microsoft EXCEL® based Instrument History Performance Analysis© computer program (CRS 
Engineering, Inc.) was used to perform the actual drift calculations.  

Justification for Increased Calibration Intervals.  

Generic Letter 91-04 lists seven issues that should be addressed to provide an acceptable basis for

i

Q Ouali tive N/A-Trendin /corroboration
.x

rape Tank



increasing the calibration interval for instruments that are used to perform safety functions. These 
issues and the associated justification for each issue follows.  

i. Confirm that instrument drift as determined by as-found and as-left calibration data from 
surveillance and maintenance records has not, except on rare occasions, exceeded 
acceptable limits for a calibration interval.  

All drift studies, except as noted in Table 1, for PAMI that provide quantitative 

information for EOI decision points were updated using the best available data.  

The new studies showed that three instruments had inappropriate allowable values. New 
allowable values for pressurizer wide range pressure, pressurizer narrow range pressure, 
and pressurizer level were calculated as a result of the new as-found/as-left drift studies.  
As a result of these updates, as-found and as-left calibration data from surveillance records 
has not, except on rare occasions, exceeded acceptable limits for a calibration interval.  

2. Confirm that the values of drift for each instrument type (make, model, and range) and 
application have been determined with a high probability and a high degree of 
confidence. Provide a summary of the methodology and assumptions used to determine 
the rate /f instrument drift with time based upon historical plant calibration data.  

The values of drift for the subject instruments have been determined with a 95% 
probability and at a 95% confidence level. Drift calculations were performed by specific 
application for instruments of like make, model, and range.  

The drift analysis was conducted consistent with the guidance provided by ISA-$67-.04
1988, "Setpoints for Nuclear Safety-Related Instrumentation Used in Nuclear Power 
Plants" by doing an As-found/As-left analysis of the calibration data. Instrument drift was 
then projected to 900 days (i.e., 30 months) by using linear regression with a prediction 
interval as described in NUREG 1475, "Applying Statistics." A description of the drift 
(As-found/As-left) study methods is given in Attachment I.  

The data from these As Found/As Left studies typically show no time dependence based 
on correlation tests. However for conservatism, a set of prediction interval values for 900 
days (i.e, 30 months) is used that includes trend line values. The maximum absolute value 
from the prediction values is used.  

3. C'onfirm that the magnitude of instrument drift has been determined with a high 
probability and a high degree of confidence for a bounding calibration interval of 30 
months/for each instrument type (make, model number, and range) and application that 
performs a safety function. Provide a list of the channels by TS section that identifies 
these instrument applications.  

The magnitude of instrument drift has been determined with a 95% probability and a 95% 
degree of confidence for a bounding calibration interval of 900 days (i.e., 30 months) for



each specific instrument application that performs a quantitative safety function as 
described in Table 1. As described previously in the Discussion section, drift studies were 
not performed for temperature instrumentation. With the exception of temperature 
instruments, instruments used to make decisions in the Emergency Operating Instructions 
based on quantitative values have updated drift studies. Drift studies for instruments that 
provide trending information were not required to be updated. A list of the channels in TS 
section 3.3.11, Table 3.3.11-1 that are used for quantitative decision making in the 
Emergency Operating Instructions are as follows: 

2. Reactor Coolant System Hot Leg Temperature 

3. Reactor Coolant System Cold Leg Temperature 

4. Reactor Coolant System Pressure (wide range) 

7. Containment Pressure (wide range) 

10. Containment Hydrogen Monitors 

11. Pressurizer Level 

12. Steam Generator Water Level (wide range) 

13. Condensate Storage Tank Level 

14. Core Exit Temperature-Quadrant 1 

15. Core Exit Temperature-Quadrant 2 

16. Core Exit Temperature-Quadrant 3 

17. Core Exit Temperature-Quadrant 4 

18. Auxiliary Feedwater Flow 

20. Reactor Coolant System Subcooling Margin Monitor 

26. Steam Line Pressure 

4. Confirm that a comparison of the projecced instrument drift errors has been made with 
the values of drift used in the setpoint analysis. If this results in revised setpoints to 
accommodate larger drift errors, provide proposed TS changes to update trip setpoints. If 
the drift errors result in a revised safety analysis to support existing setpoints, provide a 
summary qf the updated analysis conclusions to confirm that safety limits and sqfety 
analysis assumptions are not exceeded.  

The projected instrument drift errors were compared with the values of drift used in the 
setpoint analysis. The results did not result in any revised setpoints or revised safety 
analysis to support existing setpoints. The updated drift studies did not increase the total 
loop uncertainty (TLU) of the PAMI instruments evaluated (see Table 1). The Low 
Range Pressurizer Pressure TLU, which is an input to the PAMI Reactor Coolant System 
Subcooling Margin Monitor, did have a slight increase in TLU. This increase was 
analyzed for impact on the Reactor Coolant System Subcooling Margin Monitor TLU and 
was determined to have no impact.  

5. Confirm that the projected instrument errors caused by drift are acceptable for control of



plant parameters to effect a safe shutdown with the associated instrumentation.  

The projected instrument errors caused by drift have been determined for instrumentation 
used to make quantitative decisions in the Emergency Operating Instructions. The 
projected instrument errors caused by drift are acceptable for control of plant parameters 
to effect a safe shutdown with the associated instrumentation.  

6. (C7onfirm that all conditions and assumptions of the setpoint and safety analyses have 
been checked and are appropriately reflected in the acceptance criteria qf plant 
surveillance procedures for channel checks, channelfunctional tests, and channel 
calibrations.  

The conditions and assumptions of the safety analyses have been appropriately reflected in 
the Emergency Operating Instruction decision points and no changes are required to the 
decision points. Channel checks, channel functional tests, and safety setpoints are 
unaffected since this Amendment Application only requests a change in calibration 
surveillance interval from 18 months to 24 months for PAMI.  

7. Provide a summary description of the program for monitoring and assessing the effects 
of increased calibration surveillance intervals on instrument drift and its effect on safety.  

PAMI is subject to the SCE Instrument Out-of-Tolerance Program. Setpoint calculations 
establish an as-found allowable value tolerance for PAMI. This allowable value tolerance 
is incorporated into the instrument calibration procedures or the Instrument Calibration 
Data Cards. An Action Request is initiated to Engineering to evaluate any as-found 
calibration data that exceeds the allowable value tolerance established by the setpoint 
calculation. This program monitors any effects of an increased calibration surveillance 
interval by requiring an engineering evaluation for PAMI that exceed the predicted error 
(including drift) during a channel calibration.  

NO SIGNIFICANT HAZARDS CONSIDERATION 

PCN 274 proposes to change the CHANNEL CALIBRATION surveillance frequency 
requirements for TS 3.3.11, Post Accident Monitoring Instrumentation (PAMI) to accommodate 
a 24-month operating cycle. The CHANNEL CHECK and CHANNEL FUNCTIONAL TEST 
interval will remain unchanged.  

The Commission has provided standards for determining whether a significant hazards 
consideration exists as stated in 1OCFR50.92. A proposed amendment to an operating license for 
a facility involves no significant hazards consideration if operation of the facility in accordance 
with a proposed amendment would not: (1) Involve a significant increase in the probability or 
consequences of an accident previously evaluated; or (2) Create the possibility of a new or 
different kind of accident from any accident previously evaluated; or (3) Involve a significant 
reduction in a margin of safety. A discussion of these standards as they relate to this amendment



request follows:

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

Response: No 

The proposed license amendment to extend the calibration surveillance frequency of 
Post Accident Monitoring Instrumentation (PAMI) instrumentation is being made to 
support plant operation with a 24-month fuel 
cycle.  

Increasing the calibration intervals for PAMI instrumentation to 30 months does not affect 
the initiation or probability of any previously analyzed accident. Increasing the calibration 
interval will not affect the integrity of any of the principal barriers against radiation release 
(fuel cladding, reactor vessel, and containment building). The ability of the plant to mitigate 
the consequences of any previously analyzed accidents is not adversely affected.  

PAMI instrumentation provides to the operators both qualitative and quantitative 
information used in accident mitigation and for the safe shutdown of the plant.  
Instrumentation which provides qualitative information is unaffected by a change in 
instrument accuracy induced by drift due to the increased surveillance interval because no 
explicit value is required by the Emergency Operating Instructions (EOIs). Instrumentation 
that provides quantitative information (i.e., decision points) in the EOIs have been 
evaluated. This evaluation resulted in no changes to any operating instructions. This 
evaluation of the proposed change to the surveillance interval demonstrates that licensing 
basis safety analyses acceptance criteria and San Onofre Nuclear Generating Station 
(SONGS) Units 2 and 3 EOI criteria will continue to be met.  

The proposed new surveillance frequency for these instrument channels was evaluated using 
the guidance of Generic Letter 91-04. The basis for the change includes a quantitative 
evaluation of instrument drift for PAMI instrumentation providing quantitative information 
to the EOIs. Also, loop accuracy/setpoint calculations for these instruments were updated 
to accommodate the extended surveillance period. Analyses and evaluations completed to 
assess the proposed increase in the surveillance interval demonstrate that the effectiveness 
of these instruments in fulfilling their respective functions is maintained. Technical 
Specifications Channel Checks and Channel Functional Checks for the subject channels, will 
continue to be performed to provide assurance of instrument channel OPERABILITY.  

Therefore, the proposed amendment does not involve a significant increase in the 
probability or consequences of any previously analyzed accident.  

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



Response: No

The increased calibration surveillance interval for PAMI instrumentation is justified based 
on evaluation of past equipment performance and does not require any plant hardware 
changes or changes in normal system operation. Changing the calibration interval for this 
instrumentation has no means of creating the possibility of a new or different kind of 
accident. There are no new decision points or operator responses required to support 
existing accident mitigation strategies.  

Therefore, there are no new failure modes introduced as a result of extending these 
surveillance intervals, and the proposed amendment does not create the possibility of a 
new or different kind of accident from any accident previously evaluated.  

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

Response: No 

The proposed change to the calibration surveillance interval was evaluated using the 
criteria of 95% probability/95% confidence level for process sensor drift.  

PAMI instrumentation are used to provide indication following certain hypothetical 
accident conditions and are used in EOIs for trending and to initiate operator action at 
certain decision points. Instrument uncertainty calculations have been updated for PAMI 
instrumentation used for EOI decision points as appropriate. Updated calculations show 
that the total loop uncertainty for PAMI evaluated either decreased or remained the same.  
These updated calculations demonstrate that applicable accuracy requirements for SONGS 
2 and 3 are satisfied with the proposed new surveillance intervals.  

Changing the calibration interval for these channels does not affect the margin of safety for 
previously analyzed accidents. Therefore, the proposed amendment does not involve a 
significant reduction in a margin of safety.  

Based on the responses to these three criteria, Southern California Edison (SCE) has concluded 
that the proposed amendment involves no significant hazards consideration.  

ENVIRONMENTAL CONSIDERATION 

SCE has determined that the proposed amendment involves no changes in the amount or type of 
effluent that may be released offsite, and results in no increase in individual or cumulative 
occupational radiation exposure. As described above, the proposed Technical Specification (TS) 
amendment involves no significant hazards consideration and, as such, meets the eligibility criteria 
for categorical exclusion set forth in 1OCFR51.22(c)(9).



ATTAC MENT A



PAM Instrumentation 
3.3.11 

SURVEILLANCE REQUIREMENTS 

---------------------- NOTE ------------------------------------
These SRs apply to each PAMI Function in Table 3.3.11-1, with exceptions 
noted.  
-------------------------------------------------------------------

SURVEILLANCE FREQUENCY 

SR 3.3.11.1 Perform CHANNEL CHECK for Function 9. 12 hours 

SR 3.3.11.2 Perform CHANNEL CHECK for each required 31 days 
instrumentation channel, except Function 9, 
that is normally energized.  

SR 3.3.11.3 Perform CHANNEL FUNCTIONAL TEST for 31 days 
function 9.  

SR 3.3.11.4 Perform CHANNEL CALIBRATION, except 18 months 

Function 9.  

SR 3.3.11.5 Perform CHANNEL CALIBRATION for Function 9. 24 months

SAN ONOFRE--UNIT 2 3.3-46 Amendment No. 127



ATTAC MENT B



PAM Instrumentation 
3.3.11 

SURVEILLANCE REQUIREMENTS 

----------------------------NOTE 
These SRs apply to each PAMI Function in Table 3.3.11-1, with exceptions 
noted.  
--------------------------------------------------------------------

SURVEILLANCE 

SR 3.3.11.1 Perform CHANNEL CHECK for Function 9.

FREQUENCY

12 hours

SR 3.3.11.2 Perform CHANNEL CHECK for each required 31 days 
instrumentation channel, except Function 9, 
that is normally energized.  

SR 3.3.11.3 Perform CHANNEL FUNCTIONAL TEST for 31 days 
function 9.  

SR 3.3.11.4 Perform CHANNFI (AlTROATTAM . -..

Function 9. 18 monins

SR 3.3.11.5 Perform CHANNEL CALIBRATION for Function 9. 24 months

SAN ONOFRE--UNIT 3 Amendment No. 116

ý =Ak.Cp

3.3-46



ATTAC MENT C



PAM Instrumentation 
3.3.11 

SURVEILLANCE REQUIREMENTS 

------------------------------------- NOTE-------------------------------
These SRs apply to each PAMI Function in Table 3.3.11-1, with exceptions 
noted.  

SURVEILLANCE FREQUENCY 

SR 3.3.11.1 Perform CHANNEL CHECK for Function 9. 12 hours 

SR 3.3.11.2 Perform CHANNEL CHECK for each required 31 days 
instrumentation channel, except Function 9, 
that is normally energized.  

SR 3.3.11.3 Perform CHANNEL FUNCTIONAL TEST for 31 days 
function 9.  

SR 3.3.11.4 Perform CHANNEL CALIBRATION.,-extept 1-& 24 months 

SR 3.3.11.5 Perform CHIANN[L CALIBRATION for Fu.ti. 9. 1 24• nt^h

SAN ONOFRE--UNIT 2 3.3-46 Amendment No. +-
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PAM Instrumentation 
3.3.11 

SURVEILLANCE REQUIREMENTS 

------------------------------------- NOTE-------------------------------
These SRs apply to each PAMI Function in Table 3.3.11-1, with exceptions 
noted.  

SURVEILLANCE FREQUENCY 

SR 3.3.11.1 Perform CHANNEL CHECK for Function 9. 12 hours 

SR 3.3.11.2 Perform CHANNEL CHECK for each required 31 days 
instrumentation channel, except Function 9, 
that is normally energized.  

SR 3.3.11.3 Perform CHANNEL FUNCTIONAL TEST for 31 days 
function 9.  

SR 3.3.11.4 Perform CHANNEL CALIBRATION.-, eeept -8 24 months 
F iAFunction .  

SR 3.3.II.5 Perfor CHANNEL CALIBRATIO for F ..... a^ 97 24 .... h

SAN ONOFRE--UNIT 3 3.3-46 Amendment No. +4--6
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PAM Instrumentation 
3.3.11 

SURVEILLANCE REQUIREMENTS 

------------------------------------- NOTE-------------------------------
These SRs apply to each PAMI Function in Table 3.3.11-1, with exceptions 
noted.  

SURVEILLANCE FREQUENCY 

SR 3.3.11.1 Perform CHANNEL CHECK for Function 9. 12 hours 

SR 3.3.11.2 Perform CHANNEL CHECK for each required 31 days 
instrumentation channel, except Function 9, 
that is normally energized.  

SR 3.3.11.3 Perform CHANNEL FUNCTIONAL TEST for 31 days 
function 9.  

SR 3.3.11.4 Perform CHANNEL CALIBRATION. 24 months

SAN ONOFRE--UNIT 2 3.3-46
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PAM Instrumentation 
3.3.11 

SURVEILLANCE REQUIREMENTS 

------------------------------------- NOTE-------------------------------
These SRs apply to each PAMI Function in Table 3.3.11-1, with exceptions 
noted.  

SURVEILLANCE FREQUENCY 

SR 3.3.11.1 Perform CHANNEL CHECK for Function 9. 12 hours 

SR 3.3.11.2 Perform CHANNEL CHECK for each required 31 days 
instrumentation channel, except Function 9, 
that is normally energized.  

SR 3.3.11.3 Perform CHANNEL FUNCTIONAL TEST for 31 days 
function 9.  

SR 3.3.11.4 Perform CHANNEL CALIBRATION. 24 months

SAN ONOFRE--UNIT 3 3.3-46
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PAM Instrumentation 
B 3.3.11

BAS ES

SURVEILLANCE 
REQUIREMENTS

SR 3.3.11.4 

A CHANNEL CALIBRATION is performed every +-1 244 months.  
CHANNEL CALIBRATION is a complete check of the instrument 
channel including the sensor. The Surveillance verifies the 
channel responds to the measured parameter within the 
necessary range and accuracy.  

The Frequency is based upon operating experience and 
consistency with the typical industry refueling cycle and is 
justified by the assumption of a -1-8 24 month calibration 
interval for the determination of the magnitude of equipment 
drift.  

Sl 3.3.11-.5 

A CHIANN[L CALIBRATION is performed every 24 fmonths for the 
Containmnent Area Radiation. Monitor.

REFERENCES 1. SONGS Units 2 and 3 Regulatory Guide 1.97 
Instrumentation Report #90065, Rev. 0, dated 
October 1, 1992.  

2. Regulatory Guide 1.97, Revision 2.  

3. NUREG-0737, Attachment 1.

SAN ONOFRE--UNIT 2 B 3.3-175 Amendment No.+2
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PAM Instrumentation 
B 3.3.11

BASES

SURVEILLANCE 
REQUIREMENTS

SR 3.3.11.4

A CHANNEL CALIBRATION is performed every -18 94 months.  
CHANNEL CALIBRATION is a complete check of the instrument 
channel including the sensor. The Surveillance verifies the 
channel responds to the measured parameter within the 
necessary range and accuracy.  

The Frequency is based upon operating experience and 
consistency with the typical industry refueling cycle and is 
justified by the assumption of ai M3 2.4 month calibration 
interval for the determination of the magnitude of equipment 
drift.  

SR 3.3.1.

Containmfent Area Radiation Monitor.
-24•mIon•Ih for t+he

REFERENCES 1. SONGS Units 2 and 3 Regulatory 
Instrumentation Report #90065, 
October 1, 1992.

Guide 1.97 
Rev. 0, dated

2. Regulatory Guide 1.97, Revision 2.  

3. NUREG-0737, Attachment 1.

SAN ONOFRE--UNIT 3 Amendment No. +7B 3.3-175
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Description of Drift Studies 

Used To Support PCN-274 for 

Extended Surveillance Periods 

for 

Post Accident Monitoring Instrumentation 

Oct 4, 1999
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1. General

Current Post Accident Monitoring Instrumentation (PAMI) is calibrated or 
surveilled during the refueling process every 18 months. The allowed extension 
for these calibrations is 25% or a maximum of 22.5 months per calibration.  
Starting with cycle 10, fuel requires replacement at a less frequent period of 24 
months. The object is to show that PAMI can be calibrated or surveilled at the 
same, less frequent, interval as the refueling cycle without suffering any 
increased risk to their Operability. The NRC Generic Letter, GL-91-04 outlines 
the need for addressing instrument drift issues when proposing extended fuel 
cycles.  

In order to justify the extension of the calibration period of the PAMI equipment, 
it is necessary to show that by increasing the calibration interval : 

1.) Equipment failure identification for ensuring Operability is not significantly 
reduced.  

2.) That the equipment will not drift beyond its allowable tolerance limits.  

This summary addresses the issue of drift over an increased calibration interval.  

2 Drift Methodology 

The methods used to determine drift values are consistent with standard industry 
practices. A program (Instrument History Performance Analysis © CRS 
Engineering Inc. was used to determine drift values. The overall drift method 
can be separated into major components. These being: 

2.1 Organization of As Left/As Found data inputs into percent of instrument 
full scale variations for 5 data points across the instrument range. Each 
calibration point across the range of the instrument is treated separately.  

2.2 Search for and reject data points that are outside of expected statistical 
range (Outliers).  

2.3 Perform Linear Regression analyses for each data test point.  

Included in these analyses are intercepts and slope values of a Trend 
Line for time dependent data, estimates of the Confidence Intervals about 
the Trend Line and estimates of the Prediction Intervals about the Trend 
Line. Values of the correlation factor, r2 are generated. Perform 
Normality Tests on the remaining data.  

2.4 Determine the Prediction Intervals about the Trend Line.

2



2.5 Apply Normalcy tests (W or D' tests) to modified input data

2.6 Produce one or two sided Ks results 

2.7 Generate Histograms of the data for each of the data test points.  

2.8 Generate Scatter Plots for each data test point.  

Brief descriptions of each of these aspects of the drift analysis program are 
given in the following sections with examples of how the data is used to achieve 
each analysis.  

3 As Found/As Left 

Drift studies generally use data taken at the time of a calibration, in order to 
determine changes in the output of the transducer for the same, highly accurate, 
inputs. The transducer response values for a range of inputs across the range 
of the instrument (5 equally spaced points) prior to any calibration or adjustment 
to the instrument are referred as the "As Found" data. After completion of the 
calibration process, the output values are recorded for the same standard inputs 
are referred to "As Left" data.  

Dated, calibration records are reviewed to determine the differences over time 
between the As Left values and the As Found values. These difference values 
form the basis of the drift study. An example of the As Found/As Left data is 
given in figure 4.1 

4 Outliers 

A test is made on the % of full span values determined by the As Found/As Left 
listings. This test determines the number of standard deviations, for all values.  
This number is compared with the number of standard deviations in a T
distribution that represents a 1 % probability (or some other selectable 
significance value) of occurring under normal statistical variations.  

If a value falls outside the selected significance range, this data point can be 
rejected. Another new mean value and a new standard deviation are calculated 
for the new reduced, data set. An example of an outlier rejection is:

3



CRS Engineering

Function: Demo-S 
Outlier(s) = 1 Significance Level = 1.0% 

Cal No. = Value= avg = s = T = Critical Value= 

21 0.25164 -O.00825 0.07851 3.31029 3.191 

In this example, the value of the point in calibration 21 is 0.25164. The mean or 
average value of the data set is -0.00825 with a standard deviation of 0.07851.  
The deviation from the mean for this value is 0.25164 - (-0.00825) = 0.259890.  
The number of standard deviations from the mean (T-distribution) is 
0.259890/0.07851 = 3.31028.  

From a T-distribution table for the upper 1 % significance with 36 data points, 
the value for the number of standard deviations to reach that significance is 
3.191. Since the calculated range from the mean for this data point exceeds the 
1 % significance value, this data point is rejected.
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6/17/99 1:47 PM

T..e* f'laikraeitln Dni-infe, i F~uneti~ne Cantd.Storaoe Tank

Calib. A/L NF AIL NF DELTA DELTA 

Set No TAG MODEL FUNCTION Date Date Days Value Value mAdc %Soan 

S1 2LT3204-1 NE13DM Cond. Storage Tankt 3/6L 0 9/5M90 183 4.050 4.060 0.010 0.0625 
M3/690 9/5/90 183 8.060 8.070 0.010 0.0625 

3.16,90 9/5/90 183 12.050 12.060 0.010 0.0625 

316M90 9W5S90 183 16,050 16.040 -0.010 -0.0625 
3169 9/5M90 183 19.990 19.980 -0.010 -0.0625 

2 2LT3204-1 NE13DM Cond. Storage TankL 9/5W90 6/18M92 652 4.060 4.040 -0.020 -0.1250 

f9/5/90 6/18192 652 8.070 8.030 -0.040 -0.2500 

X 9/5190 6/18/92 652 12.060 12,020 -0.040 -0.2500 
S9/5m90 6/18192 652 16.040 16.020 -0.020 -0.1250 
S9/5/90 6/18M2 652 19.9w0 19.990 0.010 0.0625 

,--" 3 2LT3204-1 NE13DM Cond. Storage Tank L 6118692 11/22193 522 4.040 4.030 -0.010 -0.0625 
6/18/92 11/22193 522 8030 8.010 -0.020 -0.1250 

0 6/18192 11/22193 522 12.020 12.010 .0.010 -0.0625 
S6/18 92 11/22/93 522 16.020 15,990 -0.030 -0.1875 

o 6/18192 11/22193 522 19.990 19.940 -0.060 -0.3125 

4 2LT3204-1 NE13DM Cond. Storage Tank L 11/22t93 6(7/95 662 4.030 4.030 0.000 0.0000 

p0 11/22193 6(7/95 562 8.010 7.990 -0.020 -0.1250 
11122193 617/95 562 12.010 12.010 0.000 0.0000 

N 11/22193 6/7195 562 15.990 16.010 0.020 0.1250 

o 11/22193 6/7/95 562 19.940 19.950 0.010 0.0625 
5 2LT3204-1 NE13DM Cond. Storage Tank L 6/7M96 11/12196 524 4.030 4.000 -0.030 -0.1875 

W67195 11/12/96 524 7.990 7.990 0.000 0.0000 

6/7M95 11/12196 524 12.010 12.020 0.010 0.0625 

-II6V7195 11/12/96 524 16.010 16.030 0.020 0.1250 

0 6(7/95 11112/96 524 19.950 20.000 0.050 0.3125 

6 2LT3204-1 NE13DM Cond. Storage Tank L 11/12/96 4/28198 532 4.000 3.970 -0.030 -0.1875 

S11/12/96 4/2"898 532 7.990 7.960 -0.030 -0.1875 
11/12/96 4/26/98 532 12,020 11.970 -0.050 -0.3125 

S11112196 4/28M98 532 16.030 15.970 -0.060 -0.3750 

r~n 11112/96 4/28/98 532 20.000 19.900 .0.100 -0.6250 

S7 2LT3204-2 NE13DM Cond. Storage Tk Lev 7/28/92 2r22194 574 3.95 3.870 .0.115 -0.7188 

o 7/28/92 2/22W94 574 7.962 7.910 -0.052 -0.3250 
7/28/92 222/94 574 11.982 11.940 -0.042 -0.2625 

S7/28192 2/22/94 574 16.012 15.950 -0.062 -0,3875 

7/28/92 2/22/94 574 19,998 19.960 -0.038 -0.2375 

a8 2LT3204-2 NE13DM Cond. Storage Tk Lev 2/22/94 7/30194 158 3.970 4.020 0.050 0.3125 

2/22194 7(30194 158 8.000 8.042 0.042 0.2625 

2/22194 7/30/94 158 12.000 12.050 0 050 0.3125 

2/22694 7/30494 158 15.990 16.030 0.040 0.2500

Pt.- 1M A

IHPA, Rev. 1.1 

No. Calib.  
Sets= 25

(Ah
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5 Linear Regression Analysis

5.1 Calculating a Trend Line 

The technique of applying linear regression analysis to data is an attempt 
to see if the As Found/As Left data is time dependent and if it is, to predict 

future values. The method of linear regression is well described in 

numerous statistics texts, handbooks and standards. This method 
attempts to model the data with a straight line that passes through the 

point of the averages of the As/Found difference (Drift) data and the 

average of the time data. It is also assumed that the intercept of the Drift 

is 0 at time 0. That is, that the drift at the time of calibration is 0. The 

slope of the Trend Line is determined by choosing a line that minimizes 
the sum of the squares of the difference between any drift data point and 

the Trend Line of the data set. This Sum of the differences can be 
expressed as: 

n 

ei 2 : (y - A-Bxi) 2 

i=1 i=1 

Where ei is the error between the data point and the Trend Line 

y1 is the drift data value 

A is the Trend Line intercept which = 0 at Time = 0 

B is the slope of the Trend Line 

xi is the time value that corresponds to yj 

n is the number of data points in the data set 

To minimize the value of ej, the right side of equation 1 is differentiated 
with respect to B. The resulting expression is equated to zero. This 

equation is solved for B. The Trend Line that uses the newly calculated 
value for B will be the line of least error.  

The slope can be expressed as: 

n 

SxiYi 

B n 

YXi2 

i=1
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Where x and y are the values of each data set

5.2 Dependence of Drift with Time 

The computed value of B represents the drift (% of full span) per day.  
The projected drift out to 900 days (approximately 30 months) can be 
calculated. The value of B represents the change in drift with time.  
However if this value is small it may not have any significance. That is, 
the drift values that fall on the Trend line for different values of time may 
all be well within the normal random variations associated with taking the 
measurement.  

In order to measure the significance of the estimated slope value, a factor 
called the correlation factor, r, is used. The factor, r, can be expressed 
as: 

r= B 
-- 

The correlation factor can be thought as the Trend Line slope times the 
ratio of the standard deviations of x and y where x is the time variable and 
y is the variable of drift. R has a range between 0 and 1.  

A test can be applied to decide whether the Drift variable is a function of 
time. Using the correlation factor, r the test expression is: 

t= _•r2-•n- 2 

1-l r _2 

Where t is the t distribution value for n-2 degrees of freedom for (1 - a) 
where a = 99%) confidence or 1 % uncertainty, and n is the number of 
data points used.  

If the hypothesis is, that there is no significant relationship between time 

and drift, then the right-hand side term will be greater than the t value of 
the number of standard deviations from the mean that is required to be 
assured that the uncertainty is only 1 % 

This test is only good when sufficient data points across the time interval 
exists. If data is taken consistently at a given time interval, then all the 
drift data will be clustered in that given time interval. The outcome of the r

7



test under these conditions is considered to be of limited value.

5.3 Prediction Intervals 

The Trend Line is used to extrapolate expected values of drift beyond the 
time intervals where previously calibrations have occurred. This 
expectation is predicated on the belief that the process will be linear.  
Since very few, if any, of the previous drift data points coincided with the 
Trend Line, it is necessary to develop a band either side of the Trend Line 
that will, with a given confidence, envelop the range of drift values that 
can be expected at the extended time.  

Many texts, handbooks and standards give the development and proof of 
the prediction interval that is used about extended time intervals. The 
prediction interval can be expressed (Ref. NUREG 1475) as: 

S 1 (xi- _X)2 

Y= A+ Bx± t1 ,/2,n-2 X S X 1+ + 
n Sx 

Where A + Bx is the Trend Line equation 

t(l-a/2);.n2 is the t distribution value for n-2 degrees of freedom and for a 
given confidence 

s is the square root of the Residual Mean Square Error or an estimate of 
the standard deviation 

n is the number of data points used 

S• is short hand for 

nn 
X - -(Z Xi)

2 

n= =, 

s is calculated using expression: 

s nx (n-2)-xSXx 

Where

8



n n 
SYY = n x yi2 -(Y yi)2 

1i=1 

And 
n n n 

SXY= n× EX yi-Y Xi X yi 
i=1 i=1 i=1 

An example of a typical linear regression analysis spread sheet is given in 
figure 5.3. This example provides the basic formulae used, the 
intermediate results and the final results. The final results include the 
calculation of the Trend Line for extrapolated time periods and the 
Prediction Interval values about the Trend Line. In this example, the data 
is clustered in the time region of 468 to 630 days with only one data point 
at 108 days. The r-test is not appropriate in this case. The Prediction 
Interval values at 900 days are +2.934 and -1.5807% full span. These 
uncertainty values include the Trend Line estimate at 900 days. The 
worst case drift value of ±2.934% span is chosen. This value will ensure 
that the ±2.2573% span Prediction Interval is covered if the drift is not a 
function of time.  

Figure 5.3a is an example of a plot of the prediction interval about the 
Trend Line.

9



Calib. Point 0

input Values 
alpha= 0.05 

n= 21 

S or 2 sided= 2 @� t= 2.093025 

a Value Formulas 
CD V 2- (Sxx*Syy.Sxy'2)I(n* rn-

2
)"Sxx) 

5s SqI1s^2) 

Sxxn n*sum(xh2)-Sum(x)A2 
Syy= n*sum(y'2)-sum(y)Y2 
SSxy nvsum(xy)-sum(x)-sum(y) 

go a Value 

s'2- 0748486 
-es= 05865151 ES 

o • Point No. Cat. No. x(Days) y(%Error) 

S1 1 637 0.66875 x1^2= 

2 2 504 -0.375 x2ý2 

3 3 569 0 x3^2 

CD 4 4 630 2.875 x4^2= 

"Q 5 5 490 -0.36875 
6 6 604 0.30625 

rA' 7 7 630 1.75 
8A 8 503 -0.1 

o 9 603 0.1875 
10 10 525 10025 

11 11 522 0.375 
CD 12 12 597 0.8125 

C: 13 13 468 0.375 

r" 14 14 583 *0.875 
(J2 . -4

15 
16 
17 
18 
19 
20 
21

15 
17 
18 

19 
20 
21 
22

588 0.625 
497 0.625 
520 -0.2375 
602 0,0625 
489 0,5625 
563 -0.73125

0nj Z=, .. .
0 405769 

254016 
323761 
39890O 

240100 
364816 
396900 
253009 
363609 
390625 
272484 

356409 
219024 
3457" 

11664 
3457" 
247009 
270400 
362404 
239121 
316969

0 y1 A2z 0.447227 
y2^2= 0.140625 
y3A

2
= 0 

y4A2= 8.265625 
0. 135977 
0.093789 

3.0625 
0.01 

0.035156 
1.128906 
0.140625 

0.660156 
0.140625 
0.765625 
1,128906 
0.390625 
0.390625 
0.056406 
0.003906 
0.316406 
0.534727

Intemediate %Iues sum(x)= 11337 
avg(x)= 539.85714 

sum(x)^2- 128527569

sum(y)= 8.6625 
sum(y)^2= 75.038906 

n*sum(r2)= 133906017 

n-sum.(r2)= 374.81719 
n-sum(xy)= 100674.79 

Sxx,= 5378448 
Syyr 299.77828 

•_ 2465.025

0 xl yl1 425.99375 
x2-y2= -189 
x3y3 0 
x4-y4= 1811.25 

-180,6875 
184.975 

1102.5 

-50.3 
113,0625 
884.0625 

195.75 

485.0625 
175.5 

-514.5 
114.75 

367.5 
310.625 

-123.5 
37625 

275.0625 
-411.89375

TL= btm*x 

CP= b+mtx÷(+/.)t's*sqI(1fnl+(nf(x-avg(x))^2)/Sxx) 

PI= b~m-x+ (+l-)t-sý-sqrt(l+ 1/n+(n*(x-avg (x))12)/Sxx) 

Callb. Point 0 
Results 

X Max- 900 

Days TL Plot Pt +1- Value + Cl Plot Pt -Cl Plot Pt +I- Value + Pl Plot PR -Pt Plot F 

0 0.0000 1.9716 1.9716 -1.9716 2.6770 2.6770 -2.8770 

112.5 0.0846 1.5793 1.5639 -1.4948 2.4020 2,4873 -2.3182 

225 0.1692 1.1939 1.3630 -1.0247 2.1689 2.3381 -1.9998 

450 0.3383 0.5094 0.8477 -0.1711 1.6811 2.2194 -1 5428 

675 0.5075 0.6245 1.1320 -0.1170 1.9154 2.4229 -1.4079 

900 0.6760 1.3478 2.0245 -0.712 2.2573 2.9340 -1.5807 

1125 0,8458 2.1306 2.9764 -1.2848 2.7962 3.6420 -1.9504 

1237.5 0.9304 2-5273 3.4577 -1.5969 3.1090 40394 .2.1786 

Calib. Point 0 
Data Summary 

Number of points = 21 
t Value= 2.0930247 

Trendllne Slope 00007518 
Trendline Itnercepl= 0 

sm 0.8651506 
alpha= 0.05

I I A

v ,'n'z *'•J--
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0.000 
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Figure 5.3 a Plot of Linear Regression Prediction Interval
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Trend Line Confidence Interval Prediction Interval 
Days TL Plot Pt +/- Value + CI Plot Pt - Cl Plot Pt +/- Value + PI Plot Pt - P1 Plot Pt 

0 0.0000 0.9963 0.9963 -0.9963 1.3527 1.3527 -1.3527 
112.5 -0.0177 0.7980 0.7803 -0.8158 1.2141 1.1964 -1,2318 
225 -0.0355 0.6033 0.5678 -0.6387 1.0960 1.0605 -1.1314 
450 -0.0709 0.2574 0.1865 -0.3283 0.9505 0.8796 -1.0214 
675 -0.1064 0.3155 0.2092 -0.4219 0.9679 0.8615 -1.0742 
900 -0.1418 0.6811 0.5393 -0.8229 1.1406 0.9988 -1.2824 
1125 -0.1773 1.0766 0.8994 -1.2539 1.4129 1.2357 -1.5902 

1237.5 -0.1950 1.2770 1.0821 -1.4720 1.5710 1,3760 -1.7660

Number of Points = 21 
t Value= 2.093025 

Trendline Slope= -0.000158 %Span / Day 
Trendline Intercept= 0 %Span 

s= 0.437164 %Span 
alpha= 0.05

Pt-1Two Sided Interval Plot



6 Normality Tests

The purpose of applying Normality tests is to verify that the distribution of the 
data follows a Normal distribution. If the distribution can be shown to be Normal, 
then assessments of the data can use Normal distribution tables to make 
estimates of the 95% probability drift number with a 95% confidence. It the 
Normality tests fail to show Normality, the Binomial estimation methods are 
used.  

The input data may be biased such that a dependency with time exists. In order 
to test for normalcy, it is necessary to modify the input data by subtracting any 
Trend Line contribution that may exist.  

If the number of data points is equal to or less than 50, then a W test is applied.  
The W test is described in ANSI Standard ANSI N15.15-1974. If the data set is 
equal to or larger than 50 data points, then a D' test is performed. Again this 
method is described in ANSI Standard ANSI N15.15-1974. A step by step 
example of applying the W test is described in document NUREG 1475, section 
7-12.  

If the data set fails its normality test, then further examination of the data is 
required to decide whether the nature of the data is truly normal where 
restrictions in M&TE accuracies produce peaked data, or there is insufficient 
data to develop normality or whether using a binomial fit of the data is 
appropriate.  

7 Ks Results 

Ks represents the distributions about the mean required to be assured that the 
random variations of the data are within the 95% probability with 95% 
confidence interval. K is the number of standard deviations, determined by the 
% probability and the number of data points used in the analysis. Standard 
Normalized distributions have look up tables to determine this value. S is the 
standard deviation of the data set. The standard deviation is independent of 
time and therefore the fluctuations in the data are used as if drift is independent 
of time. A typical example of summarized Ks results is given below.
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Ks Results Summary

Function= Cond.Storage Tank 

Two-Sided 

Calib. Point: Pt-1 Pt-2 Pt-3 Pt-4 Pt-5 

Conf. Level = 0.95 0.95 0.95 0.95 0.95 
Probability = 0.95 0.95 0.95 0.95 0.95 

s= 0.3075 0.2661 0.2976 0.3799 0.4869 
K= 2.673 2.673 2.673 2.673 2.673 

Ks(max) = 0.8220 0.7113 0.7955 1.0155 1.3015 

Ks(min) = -0.8220 -0.7113 -0.7955 -1.0155 -1.3015 
xbar = 0.0197 0.0101 0.0172 0.0036 0.0247 

Ks(max)+xbar= 0.8417 0.7213 0.8127 1.0191 1.3262 
Ks(min)+xbar= -0.8024 -0.7012 -0.7782 -1.0119 -1.2768 

Looking at Point #1, the mean or average value for this data set is xbar = 

0.0197. The standard deviation is 0.3075. This data set had 23 data points.  
Therefore from a normalized look up table the K value for a 95% probability with 
a 95% confidence is 2.673. The Ks value is 2.673 x ±0.3075 = ±0.8220. Since 
the mean value (xbar) was not zero, applying the Ks value to the mean produces 
+0.8417 & -0.8024 for drift. The worst case of the 5 points would be used. In 

this case, the maximum and minimum xbar + Ks is +1.3262 & -1.2768 (see point 
5).
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8 Scatter Plots 

The scatter plots give a pictorial representation of the data as a function of time.  

They can aid in deciding whether an r-test for significance of the time 

dependence has any meaning. Figure 8 is an example of a typical scatter plot.  

This applicati 
Function:RWST Level 

Pt-i Scatter Plot: Raw Data 
(Showina Trend Line)
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y= -0.00016 x + 0 
r2= 0.011025 

Drift Rate= -0.05751% Per Year 

Scatter Plot: Analysis Data 
(Showing Average Value Line) 
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Figure 8 An Example of a Scatter Plot
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The first scatter plot is based on the raw data. The second plot has had the 
projected Trend Line value subtracted from each data point based on the time 

interval for each point. This plot removes any bias to the variation to the data. It 

can be seen from this example how the data is clustered in the interval from 460 

to 630 days with only one data point near 100 days.  

9 Histograms 

Histograms or Frequency Distributions about the mean are generated for each 

calibration point. These diagrams give a pictorial representation of the 
closeness of the As Found/As Left data differences to a normal distribution.  
Each frequency bin is chosen as 1A of the standard deviation, with 5 or 6 bins 

either side of the mean value. See figure 9 as an example of a calculated 
histogram set for a single calibration point.  

The second histogram for analysis data points is developed from the difference 

between the raw data and the estimated Trend Line values. The difference 

produces an unbiased random variation.
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Function: RWST Level 

Bin Freg Exp Freq 
-1.4036 0 0.1302 
-1.1821 0 0.3486 
-0.9607 2 0.9261 

-0.7392 1 1.9299 
-0.5177 3 3.1479 
-0.2962 3 4.0215 
-0.0747 7 4.0215 
0.1468 3 3.1479 
0.3683 1 1.9299 
0.5898 0 0.9261 
0.8112 1 0.3486 
1.0327 0 0.1302 
1.2542 

>±3s 0 

Mean= -0.0747 
Bin Size= 0.2215 

s= 0.4430 

Bin Freq Exp Freg 
-1.3108 0 01302 
-1.0906 0 0.3486 
-0.8704 2 0.9261 
-0.6502 1 1.9299 
-0.4300 3 3.1479 
-0.2098 3 4.0215 
0.0104 7 4.0215 
0.2306 4 3.1479 
0.4507 0 1.9299 
0.6709 0 0.9261 
0.8911 1 0.3486 
1.1113 0 0.1302 
1. 3315 

> ±3 s 0 

Mean= 0.0104 
Bin Size= 0.2202 

s= 0.4404

pt-i Histogram Raw Data

Figure 9 An Example of a Histogram
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10 Summary

In the majority of drift cases analyzed so far, the projected Trend Line slope 
values are very small. This raises the question whether the data is time 
dependent or not. Applying the r-test to check for significant correlation can be 
misleading in that the independent variable, time, tends to be clustered at the 
scheduled calibration time with little data outside a band of about 150 days 
centered about a mean of about 500 days. Without data values at the shorter 
and longer time intervals, there is very little support for an estimated slope value 
other than in the active time band. The r value relies on the estimated value of 
slope, B, and therefore should only be used when there is adequate time 
distributed data.  

Since the estimated slope value in most cases is very small, the difference 
between using the Ks value and the predicted Interval value is also very small.  
The overall drift value is chosen from the larger of the 5 calibration points across 
the range of the instrument. Typically, the prediction interval method yields a 
slightly higher value when the Trend Line value is added to the uncertainty band.  
This is the value that has been chosen for use in SCE calculations. If the data is 
well distributed over time and shown to be independent of time, then computing 
drift using the Ks method would be valid.

17



ATTACHMENT J


