a Entergy Nuclear Vermont Yankee, LLC

gy Entergy Nuclear Operations, Inc.
En tef‘gy 185 Old Ferry Road

Brattleboro, VT 05302-0500

July 23,2003
BVY 03-67

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

Reference: a) Letter, VY to USNRC, “Technical Specification Proposed Change No. 260,
Intermediate Range Monitor Surveillance Test Frequencies,” BVY 03-49, dated
May 21, 2003.
b) Letter, VY to USNRC, “Technical Specification Proposed Change No. 257,
ARTS/MELLLA Additional Information in Response to RAI No.9,” BVY 03-64,
dated July 21, 2003.

Subject: Vermont Yankee Nuclear Power Station
License No. DPR-28 (Docket No. 50-271)
Technical Specification Proposed Change No. 260
Intermediate Range Monitor Surveillance Test Frequencies -

Supplemental Information

Per discussion with your staff we are providing additional information that was requested to assist in the
review of our request for a License Amendment. This supplemental information does not affect or alter
the scope or conclusion of no significant hazards determined in our original submittal.

Attachment 1 to this letter is a copy of VYC-2236, “Drift Calculation for Intermediate Range Monitors.”
This calculation is submitted in support of this licensing action and it is not Vermont Yankee’s intention
to maintain the docket current with regard to future revisions to this analysis.

Additionally, as part of Reference (b), Vermont Yankee submitted instrument setpoint methodology
documentation. This methodology documentation is also applicable to this calculation and can be
considered as reference information to support your review of this submittal as well.

If you have any questions concerning this submittal or desire additional information, please contact

Ronda Daflucas at (802) 258-4232,

Sincerely,

Yooy

Jay K. Thayer
#€ Vice President
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STATE OF VERMONT )
)ss
WINDHAM COUNTY )

Then personally appeared before me, Jay K. Thayer, who, being duly sworn, did state that h;’ S
of the Vermont Yankee Nuclear Power Station, that he is duly authorized to execute ak I ;
document, and that the statements therein are true to the best of his knowledge and belief.

Slly A. Sahdstrum, Notary Public
My Commission Expires February 10, 2007

Attachment

cc: USNRC Region 1 Administrator
USNRC Project Manager — VYNPS
USNRC Resident Inspector — VYNPS
Vermont Department of Public Service
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1. CALCULATION OBJECTIVES

This caiculation documents the drift analysis performed on the Intermediate Range Neutron
Monitors (IRM) Installed at Vermont Yankee. This calculation has been developed in support of
the Vermont Yankee Setpoint Program with the following major objectives.

¢
*

L]

+

Determine the drift characteristics for the IRMs listed in Table 1 (IRM Equipment Summary).
Document the analyses performed on the components in accordance with the "Vermont

Yankee Instrument Drift Analysls Design Guide.” |GENO02)
Provide the standard deviation, average, variance, 95%/85% Tolerance Interval Factors

(TIF) for the IRMs.

Evaluate the data for normality, time dependency, mean bias and provide the 95%/95%

Analyzed Drift Term (DA) for the IRMs for a desired nominal surveillance Interval of 24

months.

1.1. Methods of Meeting Objectives
As required by AP-0017 the methods for verifying how an objective is met is required. All of
the above objectives are met through performance of this calculation and the results of
each objective are captured in Section 5, "Summary of Results / Conclusions”. [GEND1]
1.2. Systems & Components
This calculation applies to the Intermediate Range Monitors installed at Vermont Yankee.
The specific components addressed are listed below in the equipment summary table.
Jable 1 — IRM Equipment Summary
TagNo. | Sys | Description §/C Model No Range Stpt Tolerance Proc
7-41A |NM IRM A SCE [194X672G8 [0-125 Units Note 1 4 0.75 Units OP-4301
7-41B NM  |IRMB SCE [184X672G8 [0-125 Units Note 1 + 0.75 Units 0P-4301
7-41C NM |IRMC SCE |194X872GE€ ]0-125 Units Note 1 + 0.75 Units OP-4301
7-41D NM IRMD SCE _|184X672G8 |0-125 Units Note 1 + 0.75 Units OP-4301
7-41E NM  JIRME SCE {184X672G8 |0-125 Units Note 1 + 0.75 Units OP-4301
7-41F NM  |IRMF SCE {194X672G8 |0-125 Units Note 1  |£0.75 Units OP-4301

Note 1: Three Setpoints Associated with Each IRM;

Downscale Rod Block Setting = 9.25 Units (9.25 / 125)
Hi Red Block Setting = 103.75 Units (103.75 / 125)
Hi HI SCRAM Setting = 115.75 Units (115.75/ 125)

Note 2: The drift of the IRMs is measured from analysis of the trip circuits and lhe Op Amp zero circuits for

DC amplifier AR-15 and feedback module Z-14.

VYAPF 0017.03
AP 0017 Rev. 8
Page 1 of 1
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The IRM mean square voltage, wide range monitor (MSV-WRM) recelves input signals from
a fission counter (lon chambaer) detector. A voltage preamplifier, contalning two frequency
sensitive amplifier sections, amplifies the detector output. The voltage preamplifier signal is
then applied to the amplifier and attenuator module of the Intermediate Range Monitor,
which measures the mean square value of input signal variations in one of two discrete
frequency bandwidths. The output neutron fiux levels are displayed on local meters {CRP
8-12) and front panel meters and recorders located on CRP 9-5. Neutron flux levels that fall
outside of particular levels cause trip signals to be supplied to the process computer, local
(CRP 9-12) and remote indicator lamps, alarm annunciators, the Reactor Protection System
{RPS} and the Reactor Manua! Control system (RMCS). The salety trips gonerated by
these monitors are required whenever the Reactor Mode Selector switch is not in the RUN
position. If in the RUN mode and the APRMs are on scale, the IRM safety trips are
bypassed. IRM ‘D" is tied to the computer via M072. {D-INO1]

During a controlled shutdown the Range Correlation Adjustment (R44) in the preamplifier

and the Channel Gain Adjustment (R19) in the Amplifier and Attenuator are performed in

conjunction with Reactor Engineering procedure OP 2445, Per calculation VYC-892A,

conslideration of drift for these components is not necessary. [D-INO1]

The calibration of each IRM involves the following adjustments at the IRM drawer: [D-INO1]

1. Adjustment of the zero circuit of low level DC amplifier AR-15
2. Adjustment of the zero circult of feedback module Z-14

3. Calibration of the local meter

4. Adjustment of the three trip circuits

Drift of the local meter Is not of concemn with regard to the trip settings, as it Is only used as
Measurement & Test Equipment (M&TE) in the calibration process, and is calibrated prior to
the adjustment of the trip circuits. [D-INO1}

Per Drawing 729E384 within GEK-27723, Figure 3-1 of GEK-852B, and Drawing 107C4818
of GEK-914C (ali contained within D-IN03), the two zero adjustments directly affect the zero
of the process signal as it Is passed on to the trip circults. Per D-INO1, the calibration is
performed such that the Low Level DC Amplifier AR-15 Is Isolated from the rest of the
circutt, with & zero input. The output of AR-15 is monitored while adjusting the zero setting
to ensure a 0 Vdc output, +10mVde. After adjustment of AR-15, the amplifier is connected
in series with the feedback module, Z-14, which is isolated from the signal path, except for
the low level +15 Vdc and —15 Vdc signals. Once again, the output of AR-15 is monitored
to ensure a 0 Vdc output, +10mVdc, as the zero adjustment of the Z-14 feadback module is
manipulated. Effectively, the zero adjustment circuits of the amplifier and feedback module
compensate for any electronic drift associated with the low level amplification and power
supply circuits that would directly affect the signal input in the form of a bias. The total drift
of the IRM for a given trip function Is therefore determined from a statistical combination of
the drift of the AR-15 zero circuit, the drift of the Z-14 zero circuit, and the drift of the trip
circuit. ‘ : [D-INO1, D-INO3]

VYAPF 0017.03
AP 0017 Rev. 8
Page 1 of 1
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1.3. Instrument Loop Function (Abbreviated)

1.3.1. Normal Operations

The Intermediate Range Monitor Subsystem (IRMS) provides & relative measure of
power from the upper portion of the Source Range Monitors’ (SRMs) range to the
lower portion of the Average Power Range Monitors’ (APRMs) range. There are six
IRM channels of instrumentation, each of which includes one detector that can be
physically positioned in the core by remote control. The detectors are inserted in
the core for a reactor startup and are withdrawn after the reactor mode selector
switch is turned to *RUN",

Any IRM initiates the following signals to the Reactor Manuaf Control System to
effect a rod withdrawal block: 1) upscale alarm, 2) downscale alamm (except on
range 1), 3) inoperative alarm, and 4) IRM detector not fully inserted in the core. All
of these functions are bypassed when the reactor switch Is in “RUN" and the
associated APRMs and RBM are not downscale.

In addition to rod block trips, the IRMS can initiate a reactor scram on high level or
inoperative condition, via the Reactor Protection System, preventing fuel damage
while operating in the intermediate range. The IRMS is operational when the
reagtor is not in the "Run Mode®. Typically it is used during plant startup but ¢an be
used in both a controlled shutdown and during refueling. These scram functions
are bypassed when the reactor mode switch is In "RUN" and the associated APRMs
are not downscale.

1.4. Govemning Procedures And Programs
1.4.1. Vermont Yankee Engineering Procedure, AP-0017, Rev. 8, Calculations and
Analyses.
1.4.2. Vermont Yankee Instrument Drift Analysis Design Guide, Rev. 1.
1.4.3. Vermont Yankee instrument Uncertainty and Setpoinﬁs Design Guide, Rev, 1.
2. METHOD OF SOLUTION

This calculation has been prepared in accordance with the Governing Procedures and Programs
listed in step 1.4. Standard methods employed in this calculation are explained In the "Vermont
Yankee Instrurnent Drift Analysis Design Guide”, an overview of the methodology is explained
below. The computations and analysis are split between two efforts as explained in Section 1.2
above, drift analysis for the trip clrcuits and drift analysis for the zero circuits.

VYAPF 0017.03
AP 0017 Rev. 8
Page 1 of 1
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2.1. Data Entry and Determination of Drift Values

2.1.1. Data Entry and Drift Determination for IRM Trip Circuits

2.1.1.1. Calibration data was collected from the applicable Surveillance Test for the
components listed in Table 1 (IRM Equipment Summary).

2.1.1.2. The data was then entered into a Microsoft Excel Spreadsheet, noting any
speclal clrcumstances found with the data (e.g. As Found out of tolerance,
associated work orders, etc.). As Found and As Left settings were entered
for the three setpoints in the calibration of the trip circuitry {Sections A.9,
A.10, B.¢ and B.10 of D-INO1). [Att. 3]

2.1.1.3. The drift (expressed in percent of Span) was determined by the As Found
Versus As Left Calibration Data Analysis outlined by the “Vermont Yankee
Instrument Drift Analysis Design Guide® and as shown In the example

provided in Figure 1. (GENO2 & Att. 1]
2.1.1.4. The data was sorted descending by date for each component, with the
most current date at the head of the list. [Att. 3]

Figure 1 — Sample Spreadsheet Format
OP 4310: SCRAM DISCHARGE INSTRUMENT VOLUME HIGH

WATER FUNCT/CAL Value represents the number of
DRIFT ANALYSIS LT-3-231A(M) / SPAN = 16 days between 2/22/96 and
mADC 11/20/95.
Data Interval | Initial Raw Drift Data
Date Status (Days) ‘I)Z?Péa TRIP
Required Trip 50.0 "}120 (=16.70 mADC) Value represents the 2/22/96 As
Tz | Trond |V e ERA ey
As Left 94 "] 1668 0.000%
11/20795 | AsFound 16.68
As Left 25 16.68 0.000%
10/26/95 | As Found 16.68
As Left 64 16.68 0.000%
8/23/95 | AsFound 16.68
As Left 16.68

Note: The italicized areas show where data from survelllance tests are inputted on the
spreadsheet, Formats may vary.

VYAPF 0017.03
AP 0017 Rev. 8
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2.2,

2.3.

2.1.2. Data Entry and Drift Determination for IRM Zero Circuits

2.1.2.1. Calibration data was collected from the applicable Surveillance Test for the
components listed in Teble 1 (IRM Equipment Summary).

2.1.2.2. The data was then entered into a Microsoft Excel Spreadsheet, noting any
speclal circumstances found with the data {e.g. As Found out of tolerance,
associated work orders, etc.). As Found and As Left settings were entered
for the two adjustments In the callbration of the zero circuitry (Sections A.7
and B.7 of D-IN0O1).

2.4.2.3. The drift {(expressed in percent of Span) was determined by the As Found
Versus As Left Calibration Data Analysis outlined by the "Vermont Yankee
Instrument Drift Analysis Design Guide” and as shown In the example

[Att. 8]

provided in Figure 1 above. [GENO2 & Att. 1]

2.1.24. The data was sorted descending by date for each component, with the
most current date at the head of the list.

Preparing the Data for Analysis

221. Data Preparation for IRM Trip Circuits

2.2.1.1. For each of the three trip functions, the drift data was copied to a new
worksheet and the raw as found and as left values were removed, leaving
only the dates, time intervals and the raw drift data.

2.2.1.2. No data was identified to be non-representative due to equipment failure,
calibration changes, setpoint changes, etc. Therefore, the original data set
was entered. {Shown on Attachment 3).

2.22. Data Preparation for IRM Zero Circuits

2.2.2.1. For each of the two zero circuit adjustments, the drift data was copied to a
new worksheet and the raw as found and as left values were removed,
leaving only the dates, time intervals and the raw drift data.

2.2.2.2. Any data identified to be non-representative due to equipment failure,
calibration changes, setpoint changes, etc. was removed from the data
set. (Shown on Attachment 8).

Determination of Statistics for the Drift Data

For each of the three trip circuit functions and both zero circuit adjustments, the following
statistical values were determined for the individual data sets using Microsoft Excel. [See
Att. 4 for trip circuits and Att. 10 for zero circuits.] In addition, the statistical summary for the
data from all three trip data sets combined is Included in Attachment 4, and the statistical

[Att. 9]

[Att 3]

[Att. 9]

summary for both zero clreuit data sets combined is included in Attachment 10. [Att. 4 & 10]

2.3.1. The number of samples using the “COUNT" function. Example celt format
=COUNT(C2:C133); The Count function retums the number of all populated cells

within the range of cells C2 through C133. [Alt 4 &10}

2.3.2. The average using the "AVERAGE" function. Example cell format
=AVERAGE(C2:C133); The Average function returns the average of the data

contained within the range of cells C2 through C133. [Att. 4 &10)
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2.33.

2.34.

2.3.5.

2.38.

23.7.

The standard deviation using the "STDEV" function. Example cell format
=S$TDEV(C2:C133); The Standard Deviation function returns the measure of how
widely values are dispersed from the mean of the data contained within the range of
cells C2 through C133. Formula used by Microsoft Excel to determine the standard
deviation: [Alt. 4 &10]

ng ()
n(n-1)

where; [GENQ2 & GENOS]
X - Sample data values (xy, Xz, X3, .....}

s - Standard deviation of all sample data points

n - Total number of data points

The variance using the “VAR?” function. Example cell format =VAR({C2:C133); The
Variance function returns the measure of how widely values are dispersed from the
mean of the data contained within the range of cells C2 through C133. Formula
used by Microsoft Excel to determine the variance: [Att. 4 & 10]

an —( x)
n(n-1)

where; [GENO2 & GENO0G)
X - Sample data values (x1, x2, x3, .....)

s? - Variance of the sample population.

n - Total number of data points

The kurtosis using the “KURT" function. Example cell format =KURT(C2:C133);
The Kurtosis function returns the relative peakedness or flatness of the distribution
within the range of cells C2 through C133. Formula used by Microsoft Excel to
determine the kurtosis: [Att. 3 & 9]

KURT = {(n 1)(: +21))(n ) (2 )} (n3(;)(,?2 B

where ; [GENOD2 & GENO6)
x -Sample data values (x1, X2, x3, .....)

n - Total number of data points.

s - Sample Standard Deviation.

The skewness using the *“SKEW" function. Example cell format =SKEW(C2:C133);
The Skewness function returns the degree of symmetry around the mean of the
cells contained within the range of cells C2 through C133. Formula used by
Microsoft Excel to determine the skewness: ~ [Att. 3 & 9]

1 ;

SKEW = n(n +1) ( )
(n l) n 2)

where; {GEN02 & GENOS]

X - Sample data values (x1, x2, x3, .....)

n - Total number of data points.

s - Sample Standard Deviation.

The maximum using the “MAX" function. Example cell format =MAX(C2:C133);
The Maximum function retums the largest value of the cells contained within the
range of cells C2 through C133. _ [Att. 3& 9]
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2.3.8. The minimum using the “MIN® function. Example cell format =MIN{C2:C133); The
Minimum function returns the smallest value of the cells contained within the range
of cells C2 through C133. [Att. 3& 9]

2.3.9. Using the number of samples determined in Step 2.3.1, the 95%/95% TIF was
obtalned from Table 2 (Tolerance Interval Factors — extracted from the Vermont
Yankee Instrument Drift Analysis Design Guide) using the more conservative value
with no Interpolation of the table. [GENO2]

TYable 2 - Tolerance Interval Facfors

Tolerance Level = 85%/95%

Sample Size TIF Factor Sample Size TIF Factor
2 37.674 50 2.379
3 9916 55 2.354
4 6.37 60 2.333
5 5.079 65 2.315
6 4414 70 2.299
7 4,007 75 2.285
8 3.732 80 2.272
9 3.532 85 2.261
10 3.370 90 2.2561
11 3.259 95 2.241
12 3.162 100 2.233
13 3.081 110 2.218
14 3.012 120 2.205
15 2.954 130 2.194
16 2.903 140 2,184
17 2.858 150 2.175
18 2.819 160 2.167
19 2.784 170 2.16

20 2.752 180 2.154
21 2.723 190 2.148
22 2.697 200 2.143
23 2873 250 2.121
24 2.651 300 2.106
25 2.631 400 2.084
26 2.612 500 2.07

27 2.595 600 2.06

30 2549 . 700 2.052
35 2.49 800 2.046
40 2.445 800 2.04

45 2.408 1000 2.036

2.3.10. The TIF was then multiplied by the standard .deviation determined in Step 2.3.3 10
determine the tolerance interval corrected drift value. : [Att. 3 & 9]

2.3.11. The tolerance interval corrected drift values are the random portion of the Analyzed
Drift for the zero circuits and the trip circuits. These values are computed within
Attachments 7 and 13 and are shown again in Teble 11. (Table 11 & Att. 7 & 13]

VYAPF 0017.03
AP 0017 Rev. 8
Page 1 of 1



VY CALCULATION SHEET
Calculation Number__VYC-2236 Revision Number:_0 CCN Number;__N/A Page__14 of _ 27

24. Pooling the Drift Data

Note: Refer to the "Vermont Yankee Instrument Drift Analysis Design Guide” for
methodology used in this section. [GENO2)

2.4.1. Pooling of Drift Data for IRM Trip Circuits

2.4.1.1. The As Found and As Left data from the trip circuitry is very similar
between applications. The trip circuits all act upon the same incoming 0-
10 Vdc signal. One function trips upon a decreasing signal, and the other
two trip on increasing signals. Although the trip settings are at different
points on the scale, itis postulated that the three trip circuits will perform
very similarly. Data from all three settings were evaluated to determine the

data's suitability for combining. [D-IND3)
24.1.2. At-Testassuming unequal variances was performed on the three potential
groupings using the following equatton in Microsoft Excel: [GENOZ2]
p=m1"%" 4,
2 2
505
\ n m
where; [GEND2]

t -test statistic

n - Total number of data points.

X_ - Mean of the samples.

s? - Pooled variance

Aq - Hypothesized mean difference.

2.4.1.2.1. The test performs a two-sample student’s t-test that assumes
that the variances of both ranges of data are unequal and Is referred
to as a heteroscedastic t-test. This t-test is used to determine whether
two sample means are equal and when the groups under study are
distinct. [GEN02)

2.4.1.2.2. If the probability for the two tailed distribution {P(T<=t)} is greater
than or equal to the test statistic (t) then the test passes and the data
may be considered for combination. This was the case for all data

comparisons between the trip functions, as shown in Attachment 5. [GENO2 & Att. 5]

2.4.1.2.3. If the probability for the two tailed distribution {P(T<=t)} is less
than the test statistic (t) then the test fails and the data may not be
consldered for combination. [GENO2]

2.4.1.3. Based on identical circuitry, location and the t-Test results performed in
Step 2.4.1.2, the pooling tests reveal that all of the data from the trip
circuitry can be combined for drift analysis. No sub-groups were formed.
All data was combined for analysis, and all of the statistics for the entire
data set was determined, in accordance with Section 2.3 above. The
statistical summary for the combined data set Is shown in Attachment 4.  [Alt. 4 & 5]
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2.42. Pooling of Drift Data for IRM Zero Circuits

2.4.2.1. The As Found and As Left data from the zero circuitry is very simitar
between applications. The zero adjustment for both the DC Amplifier AR-
15 and feedback circuitry Z-14 compensate for small scale electronic drift
from low leve!l amplification and power supplies. Both adjustments are
made while monitoring the output of the AR-15 circuit, which is a 0-10 Vdc
slgnal. Both adjustments are made to a £10 mVdc tolerance. Data from
both adjustments were evaluated to determine the data's sultabllity for
combining.

2.422. At-Testassuming unequal variances was performed on the three potential
groupings using the following equation in Microsoft Excel:

X -X =4,

2

2

n

t'=

ty

2
I,
n,

where;

t - test statistic

n - Total number of data points.

X_ - Mean of the samples.

s? - Pooled variance

Ao - Hypothesized mean difference.

2.4.2.2.1. The test performs a two-sample student's t-test that assumes
that the variances of both ranges of data are unequal and is referred
to as 2 heteroscedastic t-test. This t-test is used to determine whether
two sample means are equal and when the groups under study are
distinct.

2.42.2.2. If the probability for the two tafled distribution {P(T<=t)} is greater
than or equal to the test statistic (t) then the test passes and the data
may be considered for combination. This was the case for the
comparison between the zero circuit adjustments, as shown in

[D-INO3]

[GENO2]

[GENO2)

[GENO2)

Attachment 11. [GENO2 & Att. 11]

2.4.2.23.Ifthe probability for the two tailed distribution {P(T<=t)} is less
than the test statistic (t} then the test fails and the data may not be
considered for combination.

2.4.2.3. Based on similar circuitry, identical manufacturer and location, and the t-
Test results performed in Step 2.4.2.2, the data from the zero circuitry can
be combined for drift analysis. No sub—groups were formed. Al data was
combined for analysis, and all of the statistics for the entire data set was
determined, in accordance with Section 2.3 above. The statistical
summary for the combined data set is shown In Attachment 10.
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25,

Instrument Resetting Evaluation

Note: For a description of the methodology used for this section, see Section 3.10.4 of
GENO2.

2.5.1.  When Initially reviewing the As Found / As Left data for the drift analysis, several
facts became evident. Except for one setpoint change that occurred in 2001, the
IRM trip circuits virtually never required adjustment during the analysis period. The
zero circuits were adjusted slightly more often, but also generally had significantly
long periods between adjustments. Since the objective of this study is to determine
drift values for the IRMs up to & 30-month interval, an instrument resetting
evaluation was performed. [At. 3&9)

2.5.2. Perthe second paragraph of Section 3.10.4 of GEN02, the Instrument Resetting
Evaluation may be performed only if the devices in the sample pool are shown to be
stable, not requiring adjustment (i.e. less than 5% of the data ehows that
adjustments were made). This requirement is a guideline, not a hard fast rule, and
Is most applicable for cases where a formal drift analysis is not performed, but
merely an analysis to show that the devices do not require resetting, and therefore
have no drift. For the case of the IRM trip circuitry, less than 1% of the calibrations
required an adjustment. For the zero circuitry, less than 8.8% of the calibrations
required an adjustment. Although this value is above the 5% guideline as stated in :
GENO2, it is considered acceptable to use this approach for the following reasons. [Att. 3 & 9]

A. The tolerances for the zero circuitry are much tighter than for the trip units
(0.1% Span vs. 0.6% Span). This shows that a violation of the required
tolerance for the zero circuitry will have a relatively minor effect on the
accuracy of the instrumentation.

B. An 8.8% occurrence of an instrument requiring adjustment is still considered
to be small.

C. The drift of the IRM over an extended interval, up to 30 months, is desired.
There Is significant added value in observing actual drift performance of the
IRMs over this extended interval, which is only possible with this type of
evaluation.

D. Per GENO9, the NRC expressed no concems about the use of an Instrument
Resetting Evaluation, as long as the data does not overlap, or as long as
longer interval data is not used in conjunction with the shorter interval data
used to construct the longer interval data. “For a target surveillance interval
constructed of shorter intervals where instrument reset did not occur, the
longer intervals are statistically dependent upon the shorter intervals; hence,
either the constructed longer interval data or the shorter-interva! data should
be used, but not both. In a constructed interval, drift = as-leftg — as-
foundpssy, the intermediate values are not used.” [GENOS)

2.5.3. Observing the equations within Section 3.10.4 of GEN02, the equations can be
simplified, thus equating drift to the As Found value at a chosen date minus the As
Left value at the previous chosen date for analysis. This agrees with the statement
from the NRC in Section 2.5.2, item D above. [GENO2)

254. The IRM trip circuit data and the IRM zero circult data were used to construct longer
interval drift data for each. The goal of this effort was to produce a significant
amount of drift information for the IRMs at a period of 24-30 months. Therefore, the
following approach was taken to constructing the drift data.

A. Where instrument reset occurred within a 30 month interval from the
previous reset, any and all intermediate data was eliminated, and the drift for
that reset period was used.

VYAPF 0017.03
AP 0017 Rev. 8
Page 1 0of 1



VY CALCULATION SHEET

Calculation Number:_VYC-2236 Revision Number; 0 CCN Number;,__N/A Page__17 of 27

2.6.

B. Where instrument reset did not occur over a significantly longer period than
30 months, appropriate intermediate data was selected to maximize the
number of data values measured at 24-30 months. The chosen
intermediate calibrations were treated as reset points in the drift equations.
Therefore, the drift from the previous period was stopped there, and the drift
for the subsequent period started there. This prevents overlap and
dependency of the drift data.

2.5.,5. The drift data for the extended intervals was compiled for both cases, and Is
documented as raw data in Attachment 6 for the trip circuits and Attachment 12 for
the zero circults. [AH. 6 & 12)]

2.56. Statistical analysis was performed on the raw drift data from Attachments 6 and 12,
as outlined in Section 2.3 above. The summaries of the statistical information from
the extended interval drift data are shown in Attachment 7 for the trip circuits and
Attachment 13 for the zero circuits. [Att. 7 & 13]

Outlier Description

An outlier is a data point significantly different in value from the rest of the sample. The
presence of an outlier or multiple outliers in the sample of component or group data may
result in the calculation of a larger than expected sample standard deviation and tolerance
interval. Calibration data can contain outliers for several reasons that permit correction of

the data or rejection of these data points from the sample. Examples Include: [GENO2]
. Data Transcription Errors - Calibration data can be recorded incorrectly either on the

original calibration data sheet or in the spreadsheet program used to analyze the

data.
. Calibration Errors - Improper setting of a device at the time of calibration. Would

indicate larger than normal drift during the next subsequent calibration.

. Measuning & Test Equipment Errors - Improperly selected or miscalibrated test
equipment could indicate drift when little or no drift was actually present.

. Scaling or Setpoint Changes - Changes in scaling or setpoints can appear in the data
as a larger than actual drift points unless the change is detected during the data entry
Or screening process.

. Failed Instruments - Calibrations are occasionally performed to verify proper
operation due to erratic indications, spurious alarms, etc. These calibrations may be
indicative of component failure and not drift, which would introduce emvors that are not
representative of the device performance during routine conditions.

. Design or Application Deficiencies - An analysis of catibration data may Indicate a
particular component that always tends to drift significantly more than all other similar
components installed in the plant. In this case, the component may need an
evaluation for the possibility of a design, application, or Installation problem. including
this particular component in the same population'as the other similar components
may skew the drift analysis results. [GENOD2]
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2.7,

26.1.

26.2

26.3.

Outliers were determined and evaluated in accordance with the “Vermont Yankee
Instrument Drift Analysis Design Guide." [GENO2 & Att. 7 & 13]

Cell Formula for outlier determination = If {Absolute Value (Raw Trip Value - Group
Average) + Group Standard Deviation < Critical Value for T, Then the Raw Trip
Value is True}. Example Cell Format =IF{ABS(C2-C$135) / C$136 < 3.28,C2,™).
From the above formula it is derived that the Max Pt = {Absolute Value (Group
Average) + Absolute Value (Group Standard Deviation x Critical Value for T)}. An
Absolute Value of the Raw Trip Data greater than the Max Pt indicates a statistical
outlier. The Max Pt was determined for each group (trip and zero clrcuits) and used
in determination of outliers. [AfL 7 & 13)

Critical Values For T in step 2.6.2 were obtsined from Table 3 (Critical Value For t-
Test extracted from the Vermont Yankee Instrument Drift Analysis Design Guide)
based on sample size using the more conservative value with no inferpolation of the
table. [GEND2)

Table 3 - Critical Values For t-Test

Sample Upper §% Sample Upper 5% Sample Upper 5%
Size Significance Level Size Significance Level | Size | Significance Level
3 1.15 16 2.44 45 2.92 ]
4 145 17 2.47 50 2.96
5 1.67 18 2.5 60 3.03
8 1.82 19 2.53 70 3.09
7 1.94 20 2.56 75 3.1
8 203 21 2.58 80 3.14
9 2.1 22 2.6 90 3.18
10 2.18 23 2.62 100 3.21
1 2.23 24 2.64 125 3.28
12 2.29 25 2.66 150 3.33
13 2.33 30 2,78 >150 4.00
14 2,37 35 282
15 2.41 40 2.87
2.6.4. No outliers were detected or expelied from the trip circuit or zero circuit data based
on the outlier analysis. [At. 7 & 13]
Plotting the Group Drift Data

The drift data from the two groups (trip circuits and zero circuits) are plotted in Attachments
8 and 14. The following is a summary of the charts that are included.

2.7.1.

2172

2.7.3.

2.74.

X-Y Scatter Plots were created from the data using the time interval between

calibrations versus the outlier-tested drift data for each group. AL 8 &14]
X-Y Scatter Plots were created from the absolute value of the outlier-tested drift

data verses the time interval between calibrations for each group. [Att. 8 &14]
A regression plot was created from the outlier-tested data for each group. Since a

significant quantity of drift data is available at calibration periods of 24-30 months,
specific time dependency evaluations are not necessary, and Regression statistics
are not included for the plots. [Att. 8 &14]

A regression plot was created from the absolute value of the outlier-tested data for

each group. Since a significant quantity of drift data is available at calibration

periods of 24-30 months, time dependency evaluations are not necessary, and

Regression statistics are not included for the plots. [Att. 8 &14)
VYAPF 0017.03
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2.8,

2.7.5.

2.7.6.

27.7.

2.78.

Although not specifically necessary, a time dependency plot was created from the
tables shown in Section 5.2 for each group. [Aft. 8 &14]

A cumulative probability plot was created from the raw outlier tested data by
calculating the probability and using the regression tool to plot the probability against
the % Drift for each of the groups. [AtL. 8 &14)

Formula used to calculate the probability:

1
100x(1-1)
00x|i >

n

}3 =
where;

| -Sample numberie. 1,2,... [GENO02]
n - Sample size

A normalized probability plot was created from the raw oultfier tested data and the

calculated probability from step 2.7.6. To create the normalized probability plot the

calculated probability is binned into multiples of the standard deviation and the

regression tool is used to show the multiple of the standard deviation against the %

Drift for each of the groups. [Att. 8 &14)

A histogram was created from the outiier-tested data for each group. [AltL 8 &14]

D-Prime Testing for Normality

2.81.

282

283

The drift data from the IRM trip circuits consisted of a group of discrete values,
because of the fact that an analog local panel meter was used to record the As
Found and As Left readings for the trips settings. The readability of the local panel
meter limits the data values recorded, and thus does not provide a smooth set of
data over which to evaluate normality. Therefare, the D-Prime test is not
documented for the IRM trip circuit data. However, the D-Prime test was performed
for the zero circuit data, per the requirements of GENOS. [GEND5]

The D-Prime Test calculates a test statistic value for the sample population and
compares the calculated value to the values for the D-Prime percentage points of
the distribution, which are tabulated in GENO5. The D-Prime Test is two-sided,
which effectively means that the calculated D-Prime must be bounded by the two-
sided percentage points at the stated level of significance, which in this case is
0.025. For the given sample size, the calculated value of D-Prime must lie within the
two values provided in the GEND5 table In order to accept the hypothesis of
normality. [GENOS]

The Equations used to perform the D-Prime test are as follows, per GENO2.

1) First calculate the linear combination of the sample group
. n+l
T= Z [(1 2

Where;

X - An individua! sample data point
i - The number of the sample point
n - Total number of data points

) " x’] ’ ' (GENO2)
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2) Second calculate the S for the sample group

2 2
=(n~-1)s
s (n 1) {GENO2)
Where; '
s? - Unbiased estimate of the sample population variance
n - Total number of data points
3) Third calculate the D’ value for the sample group

p=Z

S : [GENO2}

2.9. Drift Bias Determination

If an instrument or group of instruments consistently drifts predominately in one direction the
drift is assumed to have a bias. When the absolute value of the calculated average for the
sample pool exceeds the values in Table 4 of the Vermont Yankee Instrument Drift Analysis
Design Guide for the given sample size and calculated standard deviation, the average is
treated as a bias to the drift term. The application of the bias must be carefully considered
s0 that the overall drift term is not reduced in the non-conservative direction. The maximum
values of non-biased mean (Xcrlt) for a given standard deviation (&) and sample size (n) is
calculated using the following formula:

K]
Xppip =EX—=
crit \/; {GEND2)
where;
Xerit = Maximum value of non-biased mean for a given s & n, expressed in %
t = Normal Deviate for a t-distribution @ 0.025 for 95% Confidence
] = Standard Deviation of sample pool
n = Sample pool size

2.10. Random Analyzed Drift (DAg) Determination for IRM

The Analyzed Drift Value must be computed for the entire IRM module, for the trip functions.

For a given trip function, the IRM trip circuit, the IRM AR-15 zero circuit, and the IRM Z-14

zero circuit contribute to the drift uncertainty. [Note: The AR-15 zero circuit and Z-14 zero

circuits are analyzed together, and therefore, the drift value derived for the zero circuit

applies to each circuit, individually.] Therefore, since the Analyzed Drift terms are random

and independent of each other, the Analyzed Drift Value is computed per the following

equation, and the result is displayed in Table 11. [Table 11]

DAy = \[DArgp® + DAz + DAy’ [GENO3]

STDEV x 95/95 TIF for the IRM Trip Circuits
STDEV x 95/95 TIF for the IRM Zero Circuits
Total Random Analyzed Drift Term for IRM

where: DA'rmp
DAzero
DAg

Note: The DAzro term is included twice to account for the Z-14 and AR-15 effects.

The DAg term is also converted to process units in Table 11 by multiplying the results by the
device pracess span (0-125 Units). _ [Table 11]
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2.11.

Verification of Software

The use of Microsoft Excel Software for the drift calculations has been verified in accordance
with the “Vermont Yankee Drift Analysis Design Guide® and AP-0017, “Caleulations and
Analyses.” The Verification and Validation (V&V) for the Microsoft Excel spreadsheets was
developed in the initial issue of Calculation VYC-1599 and is included as an attachment to
VYC-1599 Rev. 0. The approved V&V provides an acceptable baseline calculation and the
justification for using the Microsoft Excel Software to calculate drift statistics without having
to manually verify the computations.

[GENO2, GENO1, GEN0S]

3. INPUTS AND ASSUMPTIONS

3.1.

3.2.

3.3.

3.4.

Calibration Data

All data inputs (raw historical data, setpoints and calibration tolerances) were obtained from

the following sources:

3.1.1. OP-4301, Revisions 13-17, Intermediate Range Monitor Functional / Calibration
(Historical Procedure Runs for Calibrations)

3.1.2. Allother data was obtained from EMPAC / Vermont Yankee I&C Calibration
Database.

Component References

[D-INO1]

[GENO7]

Manufacturer, Model, Range, Location, etc. were obtained from EMPAC and VYEM-0213.[GENO7?, D-|N031

Calculation Equations

All equations used in this calculation were obtzined from the “Vermont Yankee Instrument
Drift Analysis Design Guide”, Microsoft Excel Version 97SR-2 (and Microsoft EXCEL 2000)
and EPR] TR-103335, Rev. 1, Guidelines For Instrument Callbration Extension/Reduction

Programs. [GENOD2, GENOS, GENO4]

Data Assumptions

3.4.1. The data from the test groups is assumed to be nomally distributed. The
probability plots and hisfograms in Attachments 8 and 14 validate the assumption of
normality for these data sets. For the zero circuits, the D Prime test also validates
the assumnption of normality. Verification of the assumption of normality is further

discussed in Section 5.3. [AtL. 8 &14]

3.4.2. The initial entry of data into Microsoft Excel Spreadsheets was 100% verified for
accuracy of entry. Subsequent data added to the original set has been randomly
verified by a second person to ensure that the-new data was accurately entered.

3.4.3. Data entry errors by the technician performing the calibrations, the data entry
person entering the data into Microsoft Excel, etc. is assumed to be detected by the
outlier tests performed In Attachments 7 & 13. No outliers were Identified for

evaluation or correction for this calculation. [At. 8 &14]

3.4.4. Microsoft Excel stores numbers with 15 digits of accuracy, all calculation outputs
displayed within this calculation are rounded from the values stored by Microsoft
Excel. Rounding errors induced by Microsoft Excel are assumed to be negligible
within this calculation.

VYAPF 0017.03
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4,

CALCULATION / ANALYSIS

The detailed calculation of the devices listed in Table 1 (IRM Equipment Summary) was
performed using Microsoft Excel. Refer to Attachments 3-14 for the calculation spreadsheets and
to the “Vermont Yankee Instrument Drift Analysis Design Guide” for all equations used.
{GENO2 & Att, 3-14)

4.1. Explanation of Expelled Data

The data presented In Attachments 3 and 9 reflects calibration history for the IRMS, and
data sample exclusions are noted below. Due to the cost associated with collecting data
prior to 1993, no new data was coliected prior to that time.

In order to exclude data from a sample pool, justification must be provided. To provide this
justification, the Surveillance Sheets and applicable Work Orders were reviewed (Refer to
Attachments 1 and 2). The following is a summary of the data excluded from the analysis:

4.1.1. IRM 741D - Two tests were run on 4/25/98. The first was a normal calibration,
and the second was Post Maintenance Testing for Work Order 98-03854-00, which
was written because of inoperative transition for IRM D from Range 9 to Range 10
during calibration. The only difference between trip settings from the normal
calibration to the PMT was for the 7-41D SCRAM setting. During calibration, the
setting was measured as 117.5 Units. During the PMT, the sefting was measured
at 118 Units. Both readings are within the required tolerance, and no adjustments
were made during either procedure run for this setting. Therefore, the As Found for
this date was entered as 117.5 Units and the As Left was entered as 118 Units.

This conservatively maximizes the drift readings for this device. [Att. 3]
4.1.2. IRM 741D - The As Left data for the Z-14 zero reading on 5/9/2001 is illegible;
therefore, this As Left value was excluded. [Att. 9]

4.1.3. IRM 741D - Two tests were run on 4/25/98. The first was a norma! calibration,
and the second was Post Maintenance Testing for Work Order 98-03854-00, which
was written because of inoperative transition for IRM D from Range 9 to Range 10
during calibration. The only difference between zero settings from the normal
calibration to the PMT was for the 7-41D Z-14 circuit. During ¢alibration, the setting
was measured as 0 Vdc. During the PMT, the setting was measured at 0.3 mvde.
Both readings are within the required tolerance, and no adjustments were made
during either procedure run for this sefting. Therefore, the As Found for this date
was entered as 0 Vdc and the As Left was entered as 0.0003 Vdc. This
conservatively maximizes the drift readings for this device. [Att. 9}

4.1.4. IRM 7-41E - The IRM drawer was repaired per W.0. 93-07995-00 on 9/26/93. The
voltage preamp was replaced. Since the voltage preamp can affect the Z-14 zero
reading, the As Found data for the Z-14 zero measurement was excluded. [Att. 9]

4.2, Statistics Calculations

4.2.1. The statistics calculations for the trip circuit and zero circuits are documented in

Attachments 7 and 13. . [Att. 7 & 13]
4.22. The TIF used in this analysis is for a 95%/95% level of confidence and is listed in
Table 11 (Statistical Summary) for the trip and zero circuits. [Att. 7 & 13]
4.2.3. The statistics summary for the trip and zero circuits can be found in Table 11
(Statistical Summary) and at the end of Attachments 7 and 13. [Att. 7 & 13]
VYAPF 0017.03
AP 0017 Rev. 8
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Plots

4.3.1. The XY Scafter Plots, Regression lines, Time Dependency plots, Histograms and
Probabllity plots used for determining the characteristics of the data are contained
in Attachments 8 and 14. [Att. 8 & 14]

5. SUMMARY OF RESULTS / CONCLUSIONS

5.1.

5.2,

53.

54.

Groupings

The six Intermediate Range Monitors were analyzed for drift as a single group, Within the
IRMs, the components were spilit Into trip circuits and zero circuits. Based on similarity of
circuitry and function, and based on similarity in statistics and t-Test results, all trip circuits
were combined for analysis, and both zero adjustment circuits were combined for analysis.
Therefore, the two groups analyzed within this calculation are the IRM trip circults and the
IRM zero circuits. The Analyzed Drift results are combined to obtain an overall Analyzed
Drift figure for the IRMs. Refer to Attachments 7 and 13 for the statistics for each group.

Time Dependency

A specific time dependency analysis is not necessary for the IRMs, since the Instrument
Resetting Evaluation produced a very significant number of drift data values for the intended
surveillance Interva! of 24-30 months. However, the Time Dependency plots are used to
determine if a significantly increasing trend is evident. If no ime dependent trend is evident,
then the average and standard deviations of the fina! data set may be used directly to
determine the Analyzed Drift Values.

The time dependency calls are made by interpreting the Time Dependency Plot and

associated data table, XY Scatter Plots, and Regression Lines. There are three levels of

calls made for time dependency; No Time Dependency, Moderate Time Dependency and

Strong Time Dependency. {GEND2}

Time Dependency strength (Strong, Moderate, None) was determined by reviewing the

Time Dependency Plot, XY Scatter Plots and Regression Plots. Data exhibiting No Time

Dependency requires no manipulation of the Analyzed Drift Value, since significant drift data

already exists for the trip circuits and the zero circuits in the 24-30 month time intervals for

the IRMs, which is the desired survelllance interval. [GENO2]

Normmality

To determine If a distribution Is normally distributed a sample counting technique was used
per Section 3.8.6 of GENO2. This technique calculates the Standard Deviation of the
outlier-tested data and counts how many samples fall within 1o and 25. Then the
Probability plots and Histograms are reviewed and the determination is made on the type of
distribution displayed by the data set. In addition, a D-Prime test is performed for the zero
circuits, which is documented herein. The D-Prime test was not performed for the IRM trip
circuits, since the drift values are discrete values because of the readability of the local
pane! meter. This fact makes the standard statistical test for normality of little use.

Analyzed Drift Determination

The blas portion of the analyzed drift is tested for significance per the methodology of
Section 2.9. The random portion of the Analyzed Dirift is determined from the Analyzed Drift
of the IRM trip circuits and the IRM zero circuits, per the methodology of Section 2.10.

VYAPF 0017.03
AP 0017 Rev. 8
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8.5. Time Dependency, Normality & Drift Bias Results

5.5.1. IRM Trip Circuits [Att. 3-8]
Table 4 — IRM Trip Circuit Time Dependency Bins

Range | Count | % of Tota! { Average Interval STDEV Average
0-600 21 28% 29 0.3894% | 0.0180%
601813} 18 24% 821 0.4338% | 0.0000%
>913 36 48% 082 0.4329% |-0.2000%

The data presented on the Time Dependency plot, XY Scatter plots, and
Regression lines Attachment 8 and the data in Table 4 above shows no time
dependency. Data is analyzed at calibration intervals up to and exceeding the
reguired 24-30 months, via an Instrument Resetting Evaluation, so no extrapolation
of drift values is required.

Table 5 — IRM Trip Circuit Distribution Percentages

IRM Trip Circuits Normmal Distribution Data
1 Standard Deviation 68.27% 62.67%
2 Standard Deviations 95.45% 94.67%

The data presented on the XY Scatter Plots, Probability Plots and Histogram in
Attachment 8 and the data in Table 5 above shows that the data is fairly evenly
distributed about zero and exhibits a2 normal distribution.

Table 6 — IRM Trip Circuit Drift Bias Determination

Mean Bias Determination IRM Trip Circult
Count 75
Average (Absolute Value) 0.0907%
Standard Deviation 0.4291%
Absolute Velue of Maximum Allowed Average 0.098%
~ Mean Bias No

The data presented in Table 6 above shows that the data does not exhibit a drift
bias.

VYAPF 0017.03
AP 0017 Rev. 8
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5.52. IRM Zero Circuits [Att. 9-14)
Table 7 ~ IRM Zero Circuit Time Dependency Bins

Range Count | % of Total | Average Interval| STDEV Average
0-182 31 37% 80 0.1521%| 0.0306%
183-365 14 17% 233 0.1416%| -0.0251%
366-548 12 14% 490 0.1745%| -0.0230%
549-731 4 5% 602 0.1087%| 0.0328%
>731 23 27% 861 0.0956%| -0.0253%

The data presented on the Time Dependency plot, XY Scatter plots, and
Regression lines of Attachment 8 and the data in Table 7 above shows no time
dependency. Data is analyzed at calibration intervals up to the required 24-30

months, via an Instrument Resetting Evaluation, so no extrapolation of drift values
is required.

Table 8 — IRM Zero Circuit Distribution Pefcentages

IRM Zero Circuits Normal Distribution Data
1 Standard Deviation 68.27% 59.52%
2 Standard Deviations 95.45% 97.62%

Table 8 ~ IRM Zero Circuit D-Prime Test Resulfs

IRM Zero Circults Data
D-Prime Upper Acceptance Limit 220.30
Calculated D-Prime Value 219.25
D-Prime Lower Acceptance Limit 210.60

The data presented on the XY Scatter Plots, Probability Plots and Histogram in
Attachment 14 and the data in Table & above shows that the data is fairly evenly
distributed about zero and exhibits a normat distribution. The D-Prime test results
shown in Table © above also support the assumpfion of normality for this data set,

since the calculated D-Prime value lies between the upper and lower acceptance
limits.

Table 10 — IRM Zero Circuit Drift Bias Determination

Mean Bias Determination ‘ IRM Zero Circuit
Count 84
Average (Absolute Value) ) 0.0016%
Standard Deviation 0.1384%
Absolute Value of Maximum Allowed Average 0.030%
Mean Bias No

The data presented in Table 5D above shows that the data does not exhibit a drift
bias.

VYAPF 001703
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§.6. Summary

Refer to Section 2.3 for the explanation of the data analysis and Table 11 Statistica!
Summary for values to use In Setpoint Uncertainty calculations. Refer to Table 11
Endnotes for description of identified Drift Terms.

Table 11 - Statistical Summary

GROUP IRM Trip Circuit iRM Zsro Clrcuit
COUNT 75 B4

AVG INTERVAL 876 403
AVERAGE -0.0907% -0.0016%
STDEV 0.4291% 0.1384%
[VARIANCE 0.0018% 0.0002%
[kurTOSIS -0.370 -0.557
|sxewnEss -0.070 -0.008
[maximum 0.8000% 0.3300%
[rananmum 0.8000% -0.2020%
{s5%95% TIF 2.285 2272
[sToEV x 9595 TIF 0.8804% 0.3145%

% OF ORIG CNT 100.00% 100.00%

G. E. MODEL 194X672G8 Trip Circuits 194X672G8, AR-15 and Z-14 Zero

Adjustments

RANGE 0-125 Units 0-125 Units
[oAr (% Span) +1.077% Span

I&AR {Units) +1.346 Units

lDABR None

TABLE 11 ENDNOTES:

Note: The statistical summaries for each of the individual Component Groups are listed in
Attachments 7 and 13.

Total IRM Analyzed Drift Term for 2 Refueling Calibration Interval.
Total IRM Drift Bias associated with the DA Term for a Refueling Calibration
Interval,

DAr
DAgg

VYAPF 0017.03
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§.7. Conclusions

§.8.

The Analyzed Drift (AD) value for the Intenmediate Range Monltors (IRMs) is determined to be
+1.077% Span (+1.346 / 125 units) for nominal calibration infervals up to 24 months, notto
exceed a maximum allowed interval of 30 months, The drift is determined to be time
independent, and the bias value of the drift is determined to be negligible. The drift value
established within VYC-692A, Rev. 0 for the IRMs is conservative with respect to the
Analyzed Drift determined in this calculation.

Calculation Review and Impact Considerations

5.8.1.

6.8.2.

5.8.3.

5.8.4.

5.8.5.

This calculation does not assess conformance to 10 CFR 50.46, “Acceptance Criteria
for ECCS for Light Water Nuclear Power Reactors,” and Appendix K, “ECCS
Evaluation Models”. The results of this calculation do not identify errors or require
changes to the OPL-4 LOCA analysis model. Therefore, the reporting requirements
of 10 CFR 50.46 are not applicable.

A review of the Vermont Yankee Event Report Database was conducted to identify
any Event Reports that would impact this calculation. No applicable Event Reports
were identified.

There are no calculations used for design input to this calculation, therefore there is
no impact based upon the results of this calculation on precursor calculations.

A review identified one successor calculation that utilizes output from this calculation
and it has been identified as a Design Output Document on the applicable VYAPF
0017.07 Form. An impact review for this calculation identified the following:

s VYC-6892A Rev. 0 for IRMs 7-41A-F - The drift values used are conservative with
respect to the results of this calculation. No immediate impact. VYC-692A
should be updated at the next revision to document the drift analysls results.

The above calculation has been identified on VYAPF 0017.05, "Open ltem List”, to
ensure appropriate disposition of the identified impacts. [Att. 15]

This calculation Is not an implementing document and a 50.59 screen or evaluation is
not required. The output of this calculation is implemented through other calculations.
These successor calculations will identify the need for update to applicable plant
documents. The downstream process that updates applicable output documents
from successor calculations will satisfy the 50.59 evaluation requirements.

§.8. Calculation Implementation Requirements, Restrictions and Limitations

5.9.1.

Use of analyzed drift values for components / loops in Setpoint and Uncertainty

Calculations which require Rigor Level 1 or 2 analysis as defined in the "Vermont

Yankee Instrument Drift Analysis Design Guide”, Revision 1, must be included in the

data groups identified within this calculation. - [GENO2]

VYAPF 0017.03 (Sample)
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IRM Maintenance History Review
Work Order # Event Description Comments
01-001704-001 IRM D needs to be replaced. Failure is self-revealing. No impact to
Detector determined to be failed Functional/Calibration test extension.

using WO 01-1704,
01-001153-000 | Troubleshoot: IRM D is erratic on Failure is self-revealing. No impact to

range 2. Functional/Calibration test extension.
01-002199-000 | Change out pre-amplifier. IRM D is | Fallure is self-revealing. No impact to
noisy and Is required to be Functional/Calibration test extension.

bypassed during plant startup.
01-001152-000 | Replace IRM C detector. IRM Cis | Failure is self-revealing. No impact to

erratic in range 2. Functional/Calibration test extension.
00-000357-000 | Clip a radioactive detector (IRM A) | Failure is self-revealing. No impact to
from a new detector cable (failed Functional/Calibration test extension.
testing) and forward detector to the
Radwaste Supervisor.
99-010741-000 | IRM A jumped up to 60 for no Failure is self-revealing. However, this
reason. was not & failure of the RPS IRM

Functions. No impact to
Functional/Calibration test extension.
99-010428-000 | Perform IV curve on IRM E detector | Failure is self-revealing. No impact to

with I/C Engineer, During Functional/Calibration test extension,
shutdown, IRM E was erratic for
first few hours.

99-0105695-000 | IRM D detector requires range Failure is self-revealing. No impact to

correlation adjustment (range 6 to Functional/Calibration test extension.
7) during next startup or shutdown.
99-010674-000 | IRM E caused half scrams last night | Fallure is self-revealing. However, this
and has a very strange trace. was not a failure of the RPS IRM
Functions. No impact to
Functional/Calibration test extension.
99-010674-001 Replace IRM E detector. IRM E Failure is self-revealing. However, this
caused half scrams last night and was not a failure of the RPS IRM

has a very strange trace. Functions. No impact to
Functional/Calibration test extension.
99-010748-000 | IRM F spiking upscale while being Fatture is self-revealing. However, this
withdrawn, had to shift up to range | was not a failure of the RPS IRM

3 to minimize. Troubleshoot. Functions. No impact to
Functional/Celibration test extension.
99-010749-001 | Replace IRM F detector. IRMF Fallure is seif-revealing. However, this

spiking upscale while being was not & faiture of the RPS IRM

withdrawn, had to shift up to range | Functions. No impact to

3 to minimize. : Functional/Calibration test extension.
99-011416-000 | IRM D will not withdraw all the way. | Failure is self-revealing. However, this

Troubleshoot. was not a failure of the RPS IRM

| Functions. No impactto
Functional/Calibration test extension.
98-003854-000 | OP4301 range function for IRM D Failure is self-revealing. No impact to
does not operate properly between | Funclional/Calibration test extension.
ranges 9 and 10.

98-005028-000 | IRM C did not respond during Failure is self-revealing. No Impact to
startup. Functional/Calibration test extension.
98-005064-000 | IRM C detector not outputting to Failure is self-revealing. No impact to
associated pre-amp. Functional/Calibration test extension.

VYC-2236 Attachment 1 IRM Maintenance History.doc
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IRM Maintenance History Review

Work Order # Event Description Comments

98-011490-000

IRM D spiked upscale twice while
attempting to range down from 9 to
8 causing half scrams.

Failure is self-revesling. However, this
was not 2 failure of the RPS IRM
Functions. No impact to
Functional/Calibration test extension.

97-007589-000

During startup, IRM A failed
downscale when in range 6 or
below.

Failure is self-revealing. No impact to
Functional/Calibration test extension.

97-007869-000 | IRM D spiked upscale for no Failure is self-revealing. However, this
apparent reason. was not a failure of the RPS IRM
Functions. No impact to
Functional/Calibration test extension.
97-010993-000 IRM E spiked high causing half Failure is self-revealing. However, this

scram, investigate and repair.

was not a failure of the RPS IRM
Functions. No impact to
Functional/Calibration test extenslon.

97-010994-000

IRM F spiking high for no reason,
investigate and repair.

Failure is self-revealing. However, this
was not a failure of the RPS IRM
Functions. No impact to
Functional/Calibration test extension.

96-010997-000 | IRM B is erratic Failure is self-revealing. No impact to
Functional/Calibration test extension.
96-011061-000 | IRM B failed downscale when Failure is self-revealing. No impact to

placed on range 7 after being ata
reading of 75 on range 6.

Functional/Calibration test extension.

95-000273-000

Replace IRM A connector.

Preplanned maintenance. No impact
to Functional/Calibration test
extension.

95-000275-000

Replace IRM B connector.

Preplanned maintenance. No Impact
to Functional/Calibration test
extension.

95-000277-000

Replace IRM C connector.

Preplanned maintenance. No impact
to Functional/Calibration test
extension,

95-000278-000

Replace IRM D connector.

Preplanned maintenance. No impact
to Functional/Calibration test
extension,

95-000279-000

Replace IRM E connector.

Preplanned maintenance. No impact
to Functional/Calibration test
extension.

95-000280-000

Replace IRM F connector.

Preplanned maintenance. No impact
to Functional/Calibration tast
extension.

95-010901-000

IRM D spiked twice during scram
reset.

Failure is self-revealing. However, this
was not a failure of the RPS IRM
Functions. No impact to
Functional/Calibration test extension.

95-010901-001

IRM D spiking causing half scrams.

Failure is self-revealing. However, this
was not a failure of the RPS IRM
Functions. No impact to
Functional/Calibration test extension.

94-003191-000

Spurious trips received from IRM E
when performing retract/insert
during performance of OP 4301.

IRM upscale and downscale spikes
were noted during performance of OP
4301, Step 12 (related to Control Rod

VYC-2238 Attachment 1 IRM Maintenance History.doc
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IRM Maintenance History Review
Work Order # Event Description Comments
94-003191-000 Block Function), during IRM E
(continued) retract/insert. Fallure is self-revealing.

However, this was not a failure of the
RPS IRM Functions. No impact to
Functional/Calibration test extension.
83-007995-000 | On 9/25/93, for IRM E, Step 3.d of | Drawer for IRM E was repaired, with
procedure OP 4301 was out of Voltage Preamp being replaced on
tolerance and not able to adjust 9/26/93.

voltage pre-regulator.

VYC-2238 Atiachment 1 IRM Maintenance History.doc
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IRM Maintenance Rule Performance History Review

Event Date Description Comments

5/20/01 After moving mode switch to run, Failure discovered during normal plant
withdrew all IRMs, IRM A did not activities not involving IRM testing.
withdraw. “In” lights blinked several Failure is self-revealing. However, this
times was not a failure of the RPS IRM

Functions. No impactto
Functional/Calibration test extension.

6/19/01 During plant startup, IRM D was Failure discovered during normal plant
noted to be spiking. IRM D was activities not involving IRM testing.
bypassed and declared inoperable. Failure Is self-revealing. No impact to

Functional/Calibration test extension.

4127101 During plant shutdown, IRM D Failure discovered during normal plant
became erratic. IRM D was declared | activities not involving IRM testing.
inoperable and bypassed. Failure Is self-revealing. No impact to

Functional/Calibration test extension.

3/20/01 IRM C declared inoperable due to Failure discovered during normal plant

ematic behavior/spiking. activities not involving IRM testing.
Fallure is self-revealing. No impact to
Functional/Calibration test extension. |

11716199 During IRM surveillance, an Failure is self-ravealing. 1RMs E and F
unexpected half scram occurred once | were declared inoperable. However,
on IRM E and once on IRM F when this was not a failure of the RPS IRM
detector withdraw switch was Functions. No impactto
depressed. Functional/Calibration test extension.

11/08/99 Unexpected half scram received as a | Failure discovered during normal plant
result of an upscale spike of IRM F. activities not involving IRM testing.
Most likely as a result of welding Failure is self-revealing. No impact to
activities in the drywell. Functional/Czlibration test extension.

11/08/99 When placing the mode switch in Failure discovered during normal plant
shutdown to support outage activities, | activities not involving IRM testing.
received 11 separate half scrams Fallure is self-revealing. No impact to
from IRM E within a 26 second Funclional/Calibration test extension.
period. Spiking on IRM E ceased
when the scram signal and RPS were
reset.

11/01/99 While performing control rod drive Failure discovered during normal plant
change-outs, a half scram was activities not involving IRM testing.
received due to a spike received on Failure is self-revealing. No impact to
IRM D. Detector cable was probably | Functional/Calibration test extension.
bumped while working under the
reactor vessel.

10/30/99 Unexpected half scramon IRME . | Step 12 of OP 4301 is related to
during the performance of Step 12 of | Control Rod Block Function. Failure is
OP 4301, withdraw IRM set 5-N-3 selfrevealing. However, this was not a
{IRM not full in) annunciator *“In® light . { failure of the RPS IRM Functions. No
out. Showed a spike up to 75. impact to Functional/Calibration test

extension.

10/30/99 IRM D spiked apparently due to noise | Fallure discovered during IRM
resulting in a half scram. No other surveillance. However, failure Is self-
IRMs showed unusual activity. revealing. Noimpact to

Functional/Calibration test extension.

10/16/98 After placing mode switch in startup, Failure discovered during normal plant

IRM D spiked on two separate activities not involving IRM testing.

VY(C-2236 Attachment 2 IRM MR History.doc
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IRM Maintenance Rule Performance History Review

Event Date Description Comments

10/16/98 occasions causing separate half Failure is seif-revealing. No impact to

{continued) scrams. Functional/Calibration test extension.

6/12/98 Planned maintenance to replace the Planned maintenance only. This was
IRM D/F - APRM D/F selector switch | not a failure of the RPS IRM Functions.
due to erratic recorder traces. No impact fo Functional/Calibration test

extension.

5126198 During refueling outage (RFO 20) Human performance error which wes
while performing OP 4301 for IRM A, | self-revealing. In addition, this was not
a half scram was received. The a failure of the RPS IRM Functions.
drawer mode switch was in “operate” | No impact to Functional/Calibration test
even though is was thought to be in extension
“standby.” When the channel bypass
switch was placed in *neutral,” a half
scram resulted.

11/25/97 While driving (inserting) IRMs E and F | Failure discovered during normal plant
following a plant scram, a high spike | activities not involving IRM testing.
caused a half scram and annunciator | Failure is self-revealing. No impact to
alarms. Troubleshooting could not Functional/Calibration test extension.
determine the exact cause due to
inaccessibility of equipment.

Detectors or connectors suspected.
Subsequent troubleshooting during
RFO 20 identified probable cause to
be the detfectors.

5/05/97 While plant was in an unscheduled Failure discovered during normal plant
shutdown, a half scram occurred due | activities not involving IRM testing.
to a Hi-Hi condition on IRM D. The Failure is self-revealing. No impact to
Hi-Hi condition was a momentary Functional/Callbration test extension.
spike. No work was in progress that
could have caused the half screm.

Following reset of the half scram, IRM
D was considered to be “noisy” but
operable.

7/05/95 Planned preventative maintenance to | Planned preventative maintenance
replace various SRM/IRM coils. WO | only. This was not a faflure of the RPS
lists 35 relay component IDs. Work IRM Functions. No impact to
was performed intermittently over a Functional/Calibration test extension.
three year period for a total of 23
hours of combined (system)
unavailability.

3/18/95 During refuel, operations received half | Failure discovered during normal plant
scram resulting from high signal spike | activities not involving IRM testing.
of IRM D. Failure is self-revealing. No impact to

Functional/Calibration test extension.

10/04/94 During a forced outage for non- IRM upscale and downscale spikes
related reasons, spuricus channel were noted during performance of OP
trips were received while performing | 4301, Step 12 (related to Control Rod
retract/insert of IRM E during routine | Block Function), during IRM E
testing. IRM E declared inoperable. retract/insert. Failure is self-revealing.

However, this was not a failure of the

RPS IRM Functions. No Impact to

Functional/Calibration test extension.
10/23/93 While the plant was increasing power

Failure discovered during normal plant

VYC-2236 Attachment 2 IRM MR History.doc




Calculation Number.__VYC-2236

Revision Number;_0  CCN Number;

IRM Maintenance Rule Performance History Review

Event Date

Description

Comments

10/23/93
{continued)

following a refueling outage, it was
noted that IRM D was spiking high
and causing half scrams. IRM D was
declared inoperable and bypassed.
The exact cause of spiking could not
be determined. Suspected that
drawer connectlors might be dirty.

activities not involving IRM testing.
Failure is self-revealing. No impact to
Functional/Calibration test extension.

4119192

During plant startup following
refueling, IRM E would not respond
due to detector connector problem.
IRM E declared inoperable.

Failure discovered during normal plant
activities not involving IRM testing.
Failure is self-revealing. No impact to
Functional/Calibration test extension.

3/14/92

With the plant shutdown for refueling
and performing IRM signal-to-noise
ratio tests, it was found that IRM E
could not be driven to full-in position.
Undersized fuses were found in a
recently installed upgraded motor
module. IRM E declared inoperable.

Failure discovered during normal plant
activities not involving IRM
Functional/Calibration testing. Failure
is self-revealing. No impact to
Functional/Calibration test extension.

3106192

During plant power descent (27.5%
power), the signal from IRM F was
lost while IRM F was being driven in
during overiap verification. IRM F
declared inoperable.

Failure discovered during normal plant
activities not involving IRM
Functional/Calibration testing. Failure
is self-revealing. No impact to
Functional/Calibration test extension.

VYC-2236 Attachment 2 IRM MR History.doc
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Drift Calculation For Intremediate Range Monitors

VYC-2366 Rev. 0

IRM Trip Circuit Raw Data Attachment 3
[Intermedinte Range Monitors - 7-41A-F ; : CAUBRA'I‘IONPILE DRIFT ANALYSIS
[ ] 1 :
L ? |
i ' 3
L Initisl Data | : Initial Data |Raw DriftData InitialData . [Initial Data : Raw Drift Data| Initial Data 1 Initial Data ' Raw Drift Datal|Hi Hi SCRAM = 115.75 / 125
" T TDNSCLROD | DNSCLROD | DNECLROD  ~HIROD ~; HIROD |  HIROD ! olerance = £ 0.75 / 125
(Days) . BLOCK ,  BLOCK |  BLOCK BLOCK | BLOCK BLOCK _ |HIHISCRAMj SCRAM , HIHISCRAM
Tog . Date llntervall AsFound [ AsLeft %Drift___AsFound Asleft | % Dnft AsFound | AsLeft % Drift__|[Range = 0-125 Units
ZHA US00S90 90 00% 1040 1040 | 00% 1160 1160 __00% ﬂnm,
741A ' S/7/01 i 8 90 90 0.0% 1040 T 1040 0.0% 1160 ¢ 1160 0.0% A,CandETested |
741A_ | 4/29/01 , 5 90 90 04X . 1040 . 1040 04% 160 160 0.0% _
C A - ' h o Setpoint Changes Implemented
; : per W.O,'s 01-892-000, 01-893-
; ; , 01-894-000. Old Settings:
7414 | 424/m1; 35 60 | 95 00% 060 1035 0.0% 1180 1160 0.0% 1 Rod Block = 675 / 125;
, ' Rod Block = 106.25 / 125 and
; . Hi Hi SCRAM = 118.25 / 125,
7-41A | 3/20/00 | 187 : 60 60 02% 1060 1060 0.0% 1180 neoe_ - oo% |
741A | 9/14/00 | 290 | 62 62 02% 1060 1060 T 08% 1180 180 T 00%
741A__|1/29/%B] 4 | 60 60 00% 1070 1070 T _ 0.0% 1180 1180 ; -08%  lOnly IRM A Checked
70A__1/B/%| 10 . €0 60 | 00% i 1070 1070 | T 08% 119.0 1190 " T0.0% _
“741A 111/15/99 12 "%o 60 00% ! 060 1060 - 00% 1190 190 08% _ o
74IA 0w | A 60 60 00X | 3060 1060 T os% 1180 180 | T 00%
741AT 10730791 3. 60 60 0.0% 1055 1055 -1.2% 118.0 1180 04%
7HIA__0/ZJ997 376 ' 60 60 04% 070 . 1070 08% 175 1075 T oa% |10 .
_741A_ [ 10/16/% . 128 ' T 65 65 . 00% | 60 T 1060 _ 00% 118.0 118.0 00% .
THA_ | 6/10/9%8 15 " 65 65 04% " TI060 1060 7 00% 1180 | 1180 0.0%
741A | 5/2%6/% ;. 31 60 60 0.0% 060 | 1060~ 08% 180 | 1180 8%
74A__| 45/%8 T 66 . 6.0 0.0% 1070 T 1m0 ] 08% 1190 1190 . 08X
A Ty B e 0 0.0% 106.0 1060 | 00% 118.0 180 | T00% e
| 741A 3/26/% ) 5_T 60 ' &0 |~ 00% 060 | 1060 | 0.0% 1180 "o | s
741A | 3/A/B | 4 60 , 6D 04% 1060 1060 | 0.0% 190 1190 | Tos% )
741A_ [ 3/17/9%8 | m2 | 65 - 8§ 04% . 1060 1060 | 00% 1180 180 | 00%" -
AN |w/s/97| 89 i 60 T 60 :  04% | 1060 1060 _ 00% 1160 180 ! 00%
741A [ &/28/97 ; 108 " 65 &5 04% 1 1060 106.0 0.0% 118.0 1180 1" T00% |[Only TRV A-E Tested.
2T TV A €0 "7 60 00% 1 1060 1060 08% 1180 nap_ ' eex W T
JOA_ TS/ 6 L 60 60 00% | 1070 : 1070 08% _ 1180 180 00% i o
JAA . 4/5/% . 82 . €0 " 60 | 00% 1060 1060 0.0% 1180 . 1180 : _ -08%
7AIA_[10/25/% 7 U601 60 06% _ 71080 1 1060 T -08% 190 | 1190 I T 08% T
741A [ 10/18/% 6 60 60 0.0%__ 107.0 1070 . 00% 118.0 T 1180 8%

_741A .10/12/95 T R X 00% 1070 1070 T 00% 119.0 1190 00% R ) ‘
| 7eA 0/1/% . 24 .60 60 08% 1070 1070 04X 190 | 190 T 08% _ ]
741A_: 9/7/% 4 T 7% 70 | . 08% 1065 T 1065 T T04% 1180 1180 08% -

| 741A 1 9/3/% 270 60 . 60 0.0% 106.0 1060 . 08% 190 1 190 . 08% o

TTHMA T 12/8/95 B 60 60 00% 1070 170 0 _T04% i 1180 1180 08%
A aB% T T T 6o, 60 [ _00% 065 . 1065 04% 190 T[T T 06% ]
CFAIA a7 6.0 6.0 4% 106.0 060 . 00% I 1190 119.0 08% oo
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Drift Calculation For Intremediate Range Monitors VYC-2366 Rev. 0
IRM Trip Circuit Raw Data Attachment 3
Intermediate Range Monitors — ©  7-41A-F i : ] : CALIBRATION FILE[DRIFT ANALYSIS
: , i r 5 1 wnscl Rod Block = 9.25 7 125;
: ; : ; | - : JHi Rod Block = 103.75 / 125;
- : { InitialData | Initial Data |RaanftData Nnitial Data____Initial Data | Raw Drift Data! Initial Data  Initial Data Raw Drift DatalHi HiSCRAM = 11575 / 125 _ |
’ ) " DN3CLROD | DN ''DNSCLROD = "HTROD | HIROD HIROD HIFHT ° olerance = £0.75 / 125
{ (Days) | BLOCK BLOCK BLOCK BLOCK BLOCK BLOCK  jHIHISCRAM| SCRAM mmscxm[
Tag Date |[Interval!  As Found As Left % Drift As Found As Left % Drift As Found As Left % Drift "ﬁnnge = (0125 Units
CTAA G 4/8/%5 ¢ U 6.5 65 04% 106.0 1060 LO8% L us0 i 180 0.0% o ]
| 741A T 3/%]% 7 ~ 60 6.0 00% 1070 107.0 04% ;1180 1180 0.0% -
741A° 0 3/18/95 3 66 [ 60 | 00% L1065 T 71065 1 00X 1 1180 | 180 08% . _
| 741A T'3/15/% 151 . 60 | 60 | 00% 1065 106.5 -0.4% 1190 119.0 0.8% _ ]
| 70A_ " 0/15/%° 1 [ 60 _ . 60 __ . ~ 00% 170 T 1070 04% 1180 180 0.0% ] T
741A°  10/14/94 10 60 i 60 i 00% 1065 T 1065 —04% | 1189 1180 05% T
7414 10/4/% ;5 60 60 | 00% 1060 7 160 |7 00% 1190 1150 0.0%
| 78A T y29/% 172 . 6.0 6. C00% 1060 ;7 71060 08% 1190 1190 0.0%
i T 1 ' Difference exists between As
: : | ; i Found and As Left for
; ; : : ‘ Rod Block. Both
: : ! : : alues are within specification,
741A 4/10/%4 | m ;7 6.0 0.8% 1070 107.0 i 0.0% 1190 1190 O0% |1t the As Left is ctually farther
! i | out than the As Found. Because
. . values differ, assume that the
e - f A P L VT P setting was adjusted, as shown.
741A_ [ 12718/931 17 7T e0 T 1" 6l 0.0% 107.0 107.0 0.8% 190 T 1190 0.0% ]
TT 741A 12/17/93 10 __ 60 | _ 60 1 00% 106.0 106.0 -0.8% 190 . 1190 0.0% ___
741A_  12/7/B 1 4 T 60| 60 £4% 1070 | 1070 | 08% 19071190 0.6% _
T7AIAT12/YB 0 43 P TS 65 08% 1060 | 1060 08% 1180 11180 08%
741A w2793, 7 75 75 04% we i 1070 0.0% 1190 1790 | oo% " T
7418 T0/1¢/% 11 ;70 70 _ U 04% 76 1070 00% _ 1190 1190 0.8% -
7M1A_ T 10/3/93 8 65 | 65 | D04% 070 71070 08% . 1180 1180 0.8%
2T U7 S A WS 7 IO SO 1. 1060, 1060 00% . 1190 150 o0% ]
741A_ : 9/18/93 8 60 60 " 04% 1060 | 1060 ; o00% 1190 | 1190 0% ]
741A° T 9/10/8 7. 65 65 . 04% 1060 . 1060 : 04% 1190 190 0.8%
741A  9/3/93 6 | 60 60 " 04X 1065 | 1065 i 04% 1180 118.0 0.0% I
VS V7 Y 65 1 _00% 1070 ' 1070 0.0% 180 1180 08% - o
TAIA | 8/24/93 65 65 . 107.0 107.0 190 1190
_ /418 1 5/12/00 3 90 90 1 04% 104.0 1040 04% 1150 1150 0.0%
7418~ . T5/9/01 10 85 85 00% 185 1035 04% 150 17 1150 08% _[iRMs B, D and F Tested,
B | 4901 s 85 85 T 08X 1040 1040 04% 1160 1160 04% _ o
; i . Setpoint Changes Implemented
3 i | : ' WO's m—s%-o:os.::;m
i : | : = , 01-894-000, ings:
7418 : 4ywm 35 L 60 95 0.0% 1065 | 1035 | 4% 1180 1155 0.8% el Rod Block = 675 / 125;
: ! I = . i Rod Block = 106,25 / 125 and
I T O, A I P .. .. |MiHISCRAM=11825/125. |
7418 " 3y20/01 - 187 | 6.0 i 6.0 0.2% 107.0 1070 | 12% | 1190 119.0 0.0% |
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Drift Calculation For Intremediate Range Monitors

VYC-2366 Rev. 0

IRM Trip Circuit Raw Data Attachment 3
Intermediate Range Monitors | 7-41AF | ; T T CALIBRATION FILE|DRIFT ANALYSIS
! ! ’ { ! ! i ' nscl Rod Block = 9.25 / 125;
! i ' ) | Hi Rod Block = 103.75 / 125;
.} initialData | Initial Data_'Raw Drift Data  Initial Dats __Initial Data ‘Raw Drift Data] Initia) Data | Initial Data Raw Drift DataHi Hi SCRAM = 11575 /125 |
T T UDNSCLROD DNSCLRODTI_DMROD 'HIROD '™ HIROD ATROD - ] “Tolerance =4 0757125
(Days) | BLOCK BLOCK BLOCK | BLOCK BLOCK BLOCK  |HIHISCRAM, SCRAM | HIHISCRAM
Tag Date [Interval] __As Found As Left % Drift As Found AsLeft % Drift AsFound | AsLeft % Drift ge = 0-125 Units
7418 | 9/14/00 | 294 62 62 02% 1065 1055 -12% 119.0 1m0 | 00% || i
_741B | 11/25/95| 10 60 60 _ ; 00% _ 1070 1070 . 00% 119.0 119.0 0.0% o
“7aB [11/15/99 12 60 Te0 T 00% T Timme 070 | 08% 119.0 190 | 08% __ |
7418 11/3/9 | 4 60 Ceb T oo% 1060 106.0 00X, 1180 1180 0.0% B 1
7418 [10/30/9| 3 & 7 60 00% | 1060 106.0 08% T 1180 1180 08% L
7418 [30/27/9%9 ] 376 60 ' 60 00% 1070 107.0 08% 119.0 1190 0.8% N
74iB_ '10/16/98| 128 60 . 60 08% 1060 | 1060 05% 118.0 1180 0.4% o _ o
741B__| 6/10/98 | 1S 70 | 76 o8%_ | 1070 08% 1185 " 1185 0.4% T
7418 | 5/26/98 | 31 60 1 60 -08% 1060 1060 © | -0.8% 1190 | 1190 0.0% T
7418 | a/35/98 [ 77 70 70 08% 1070 1070 0.0% 119.0 1190 00%
[ 7418 4/18/98°} 23 60 1 60 . -04% 107.0 107.0 08% 119.0 1190 08% o ]
[ 7418 | 3/26/%8 | 5 65 | 65 - 04% 106.0 1060 _ 00% | 1180 1180 08% - _
7418 | 3/21/9%8 | ¢ 60 I 6d 0A% 106.0 1060 00% 1190 1190 04% .
7418 3/17/9%6 | 12 65 65 04% 1060 . 1060 o0% T 185 1 1185 0% T ‘ o
LI A N 60 60 T 08% 1060 060 08% 119.0 1190 0.3% L
7418 8/28/97 | 108 700 070 1 oB% i 070 107.0 60% T 1180 1180 08% _Only IRMs A-E Tested
7418 t 5/12/7 | 11 60 60’ 0.0% 107.0 107.0 . 00% 1190 1190 0% | ] T
7418 ] 50/97 ; 6 . &0 60 __ 0a4% 1070 070 04% _ 1190 119.0 0.0% - _
_7A18 . 425/97; 182 | 65 65 04% . 1065 1065 04% ! 1190 1190 0.0% T
7418 T10/25/%6 "7 60 1T 60 i 04% i 1060 1060 08% [ TTTS0 T 1190 0.0% ]
7418 110/18/9% | 6 & 65 ' &5 ' po% T 7 1070 107.0 00% 1 1190 11590 0.0% o
- 7aim ' T0/12/% ] 11 65 _ 65 T To4% 107.0 1070 . 0.8% 1190 1150 0.8% -
7418 T10/1/% :T 60 T 60 T 04% ) 1060 160~ 04% 1180 1180 04% |
T74B | 97/% T 4 , 65 65 T 04% 1065 1065 ! 00% T 85 1185 04%
" 7418 ) 9/3/9% | 270 60 (60 " T00% 1065 165 . 04% | 1190 | "1190 0.0% )
748 " 127855 | 1B &0 60 00X 107.0 107.0 04% 1 71190 7T 190 _00% R
7418 4/29/95 1 7 60 | 60_ I 9o% 1065 1065 __00% 1190 1190 08% -
_ B | DB 1 60 60 | 08% 1065 | 1065 00% _ 1180 1180 £8% B
7418 _}_'[8/95 W . 70 70 T 04% 1065 1065~ D4% 119.0 1190 00% T
TraiB Ty%K/% ' 7 65 .65 1 T04% 1070, 3070 0.0% 1190 i 1190 0.0% . T
T7418 3/18/%5 . 3 7.0 70 T 04% 20707 1070 1 048 190 7 1190 00% i -
| 7418 | 3/15/% 151 65 65 T 04% 1065 1065 1 -04% 1190 " 1150 00% e ]
7418 10/15/94 7 1 7.0 76 "7 "o T 170 io70 i 08% 1190 ;1190 00% .
| 7418 [ 10/14/% 10 60 60 | T00% __ 106.0 1060 08% 1190 " 1190 00% T T
7418 10j4/94 | 5 60 . 68 | 00% T T I 1190 0.8% -
74189/ 5/% IR T I Y S R [ W 1180 L T
U741 4/10/% _1_1:;) 65 765 T 04% 060 . 1060 130 08% | i
7418 ﬁ?/'mmu 1 60 60 7. "e0% I T1G0__ - 1070 1190 0.0% o
7418, 12/17/93, 10 6.0 60 ;T 00% 107.0 107.0 1190 0.0% i T
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Drift Calculation For Intremediate  Range Monitors VYC-2366 Rev. 0
IRM Trip Circuit Raw Data Attachment 3
termediate Range Monitors | 7-41A-F | ! CALIBRATION FILEIDRIFT ANALYSIS
T T ; Rod Block = 9.257 125;
| ! ; ; . Rod Block = 103.75 / 125;
: . InitialData | InitialData RawDrit Data. IniiatDate . Initial Data |Raw Drift Data _Initial Data | Initial Data Raw Drift DataHi HiSCRAM = 11575 /125 |
TYT Ot T "DNSCLROD “ONSCLROD ™ 'HIROD HIROD HIROD T HIHT Tolerance = + 0.75 / 125
(Days) | BLOCK BLOCK ; BLOCK BLOCK BLOCK BLOCK  HIHISCRAM| SCRAM |HIHISCRAM||
Tag Date |Intervali As Found Asleft ;% Drift As Found As Left % Drift As Found As Left % Drift_|[Range = 0-125 Units
741B | 12/7/B ] 4 6.0 60 _ | 00% __ 1060 060 | -08% 1190 1190 | 00% ]
| 741B  12/3/93 0 8 60 60 04% ¢ 1070 1070 08% 1190 | M9 | 00% || i
748 10/a/8) 7 65 i &5  04% | 1060 1060 08% 1190 1190 00% R
| 7418 ['10/i4/93; 11~ 60 i 60 00% [ 1070 1070 00% 1190 | 1950 | 00% I . ]
[ 7418 | 10/3/93 . 8 60 | &0~ 00% _ | 1070 1070 08% 190 | 1190 | 00% T
[ 7B [ 9/5/B 7 60" i 6D " a4% ) Ti060 7 T 1060 04% 1190 1190° 0.0%
T 748 918/ 8 65 65  04% I 1065 7 1065 | 04% - 1190 119.0 00% e
7418 | 9/10/93 ;7 70 70 i 00% ;1060 . 1060 04 0 1190 | meo | oox% [ ]
L 748 | 9/3/%3 | 6_ 7.0 70 . 08% ' 1065 3065 4% 1190 | 1190 04% ]
7B 18/28/93] 4 : 60 60 T 00% 1070 | 1070 0.0% 1185 1185 - 04% .
7-418 8/24/93 6.0 6.0 ) . 107.0 ; 107.0 - 119.0 119.0 —_—
741C__. 5/12/01 | 5 90 50 ' o0% 1040 " 1040 04% . 1150 1150 12% . A
[_.70C " 5/7j0n | 8 %0 5.0 00% . 1045 1145 | 04% 1165 nues 00%  {(RMsA,CandETested = |
7€ a0 ) 5T 90 20 0% T 1040 TTi0a0 7T ook 1165 1165 04% .
! H : ! tpoint Changes Implemented
* ! per W.O.'s 01-892-000, 01-893-
: : z , 01-894-000. Old Settings:
740C . 4u/01 35 7.0 20 08% | 1050 1040 0.8% 175 1160 00%  lssnec Rod Block = 675 / 125
i : i ' | HiRod Block = 106.25 / 125 and
. ! L e, . et e e R iHi SCRAM = 11825 / 125.
741 1 as20701 | 187 6.0 60 0.0% 1060 - 1060 0.0% 175 175 "7 T 00% . =
741C_ | 9/14/00 | "994 60 60 . 00% 1060 1060 0.0% 175 u7zs 0% T
741C 111/25/9 10| 6.0 60 L 00% 1060 | 1060 00% | 1175 1 75 | o0% T
‘741C ;11/15/99 12 60 _ 60 1 T00% 106.0 106.0 To0% G 1175 “7s 00% i
741C_ P 11/3/99] 4 | 60 60 1 00% 1060 106.0 00% 1175 1175 04% o
741C  10/30/99 3 6.0 60 0.0% 106.0 106.0 00% 1180 1180~ 0.0% ] R
| 7AIC_ [ 10/27/99 376 60 60 4% 060 ., 1060 '} 00% | 180 nso | o0% _ i
[ T741C_T10/16/98 128 65 65 0.0% 1060 _© 1060 04% 1 180 | 1180 00% ] _
74C_ 610/ 15 - 65 65 0.4% 1065 1065 “04% | 1180 1180 | 04%
[ 7TC 5/26/% - 31 60 60 4% 1060 . 1060 00% i 1175 1175 0.0% ]
7aC s/ 7T %5 65 4% 60 | 1060 00% 1 n7s | T N75_ | 04% T
- 741C | 4/18/% A 70 70___. O08% | 1060 106.0 00% ~ i 1180 1180 04% _ ]
| 741C {1 3/26/98 " 5 60 60 00% 1060 1060 | 04% 1175 1175 00% ]
74IC_3/n/98 0 4 | 60 T 60 04% 055 1055 | o4% 178 1175 00% I ]
[_741C_ 3y n2 T 65 G 65 | 04% 1106.0 060 | o00% 1 175 [ n75 00% T
L 7AC TNY25/970 88 60 60 1 04% 1060 L1060 | 00% W75 2.5 00% ... S —
741C | 8728497 L 108 65 . 65 i 04% 060 1060 | 00% 175 | -175 | -04%  [OnlyiRMs AE Tested.
741C " 15713/97 T A1 ] 60 80 T 0.0% 1060~ 106.0 00% T80 1180 04%
“g4ic T siys s 60 i €0 "D08% 106.0 106.0 04% 117.5 75 T oa% || ]
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Drift Calculation For Intremediate Range Monitors

VYC-2366 Rev. 0

IRM Trip Circuit Raw Data Attachment 3
lintermediate Range Monitors | 7-81A-F I ! X CALIBRATION FILE DRIFT ANALYSIS
I 7 T Bl ? -
. __j o i_ _Initia] Ds Dah i__Iitial Dats  Raw DrifiData. Initial Dats ' Initial Data _|Raw Drift Data| Initial Data _ Initial Data 'Raw Drift Dat;
- X : DNSCLROD DRSCLROD | " THIROD THIROD HIROD - HIAT
(Days) m.ocx i BLOCK BLOCK , BLOCK , BLOCK | BLOCK [HIHISCRAM; SCRAM ;HIHISCRAM
Ta Date |Interval, AsFound ' AsLeft %Drit | AsFound | Asleft . % Drift As Found AsLeft . %Drift  |Range=0-125 Units
7-41C 4/25/97 | 182 L 70 T 70 | 08% ;. 1055 1055 _ | -04% 118.0 1180 _;_ 00% e o
| 741C .__1‘2L75/‘36 .80 T 6D 00% | 1060 1060 T T 0.0% U0 so. - 00% .
7-41C__. 10/18/9 6 L 80" 760 00K T 10600 1060 e 06% T g0 | M86 |  00% | T
741C_ |'10/12/% _,__ 60 60 00% | 1060 060 T "TTo4%” |” 10 ' mse” | "oo%” § T T -
74 ' 071/% | 0 60 08% | 1055 1055 ;  -08% __ | 1180 _+ &0 T 04X .
t T4IC _gg/% ) 4_ _| 70T 7T 70 05% 665" | ioes T, 6a% | hias | mds | osx 0 T T
74IC | 9/3/% | i 20, 60 60 1 00% | 1060 3060 " 00% 175 1175 4% — |
701C | 12/8/% | 23 60 .. .80 00% . 71060 . 1060 | 04% | 1180 __1?3-_9.__i‘.__'24"_ .
741C_ | 4/29/% | 7}_“"—“_6.0 L e 00% [ 1055 ¢ 1085 | 4% | 1175 75T T oa% —F- S
741C_ | 4/2/% | 14 | 60 _60 04% - 1060 1060 i 00% | 1180 | 186 - 00% | R
| TAIC | aja%T T Tes Tl Tes 04% 1060 {060 | _00% 1 T80 ' 1180 _ oa% "I T T
| 741C 3 25/&_1 7 1 _ .60 _ 60 08% 1060~ 1060 . -0A%_ 1175 1175 ___' . __og_s )
741C | 3/18/%5 . 3 -7 70 08% | 1065 1065 | _08% | 175 | w75 |.._08% e
74C | 3/15/951 151 | = 60 BT o0% | 185 ' 1055 | 04% [ 185 . m85 - 04% | _
741C_ 057971 T e T 6o 0.0% 1060 “Ta060 [ oaw | mee f nmao” T e | T T T ]
| 7€ |10/14/%87 10 60 T ed 0.0% 1055 055 0a% 184 1180  ; ~0.0%
- 741C _g,qm | 5 _ &b 60 0.0% 1060 1060 T04% 1180 | 1180 . 04X - -
741C | /%9 i 172 60 &0 04% [ TI685 1685 Y od%. | s 1175 T" 00% o
7411 3 _ﬂ)L%THB_T 65 6.5 04% 1085 i85 . 04% | wrs i 7S T ook § T T
741IC_  12/18/95 1 60 " 760 0.0% 1060 1060 | 00% w75 175 04% | T
| 741C 112/17/93 10 T 60 60 00% 1060 | Twed "~ poX | 1180 : 180 . 04% L ]
7A€ " Dj7/n 4 T 60 &0 o0% . " 1060 T TTi060 00X [ wrs ! WgsT T dax B T T T
7aC | 1/3/B | 48 T 66 i 60 _ . "08% | 1060 | 060 _  00% 1180 1806 1T 00% ]
| ac Twnss(™7 T Fe 770 T Tomw  weo T ko T 0% o0 | ko U eaxT | T T T
741C_  T0/14/8B: 1| 60 ; 6.0 04% i 1060 TiT 1060 1 00% 175 - s 4% ) T T/ T
} 74iC_ 0/3/98) 8 ;. 65 . 65 4% 1060 1060 . 04% 180 .4 _.nso 00% —
F4iC T ynB .7 T I8 70 __08% 8% ;1085 . 1055 | 04% | 1180 180 0.0% - .
1€ ]r%l.l_i/in_x 8760 Tl e | o0% i 1060 T 060 - 00% uso ;18 -04% -
| 7aC Voo 7 i &b _&D 0.0% . _ 1060, 1060 | T 04% | 185 __[ 185 | 08% T
| 7a1C .-r21§l£_, S-SR L J04x% ;1085 0 1055 | -04% 175 _ .. 1757 | 0a% -
_TaC 1 8/28/%B 4 . &5 i 65 _04%_ e0 T TI060 0.0% uo | mao o oox 4
741C__| 8/24/93 0 T 60 1060 1060 | 1180 ' 1180 ]
741D 151/ 3 %0 1 90 00% ' 14D P 1040 0.8% 1160 | 1160 0.0% o ]
t 741D 1 5/9/01_ LI S T 90 L 00% 180 1030 08% 1160 : 1160 _00% AsB DandFTested.
741D §4/29/m AU S90 U000 r ax a0 T doa0 T oa% [ W60 T e [ ax% ff T T T
70D [ 4/26/00 ] 27 i 95 95 T‘ 04% . 1035 1035 . -04% 165 | 1165 04% %nly IRM D Tested.
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Drift Calculation For Intremediate Range Monitors

VYC-2366 Rev. 0

IRM Trip Circuit Raw Data Attachment 3
Intermediate Range Monitors 7-41A-F ; : , : CALIBRATION FILE/DRIFT ANALYSIS
T ‘ ! Il ! R 1 Rod Block = 9.25 / 125;
‘ ‘ Rod Block = 103.75 / 125;
. InftistData . InitiaiData - Raw Drift Data  Initial Data  Initial Data !Raw Drift Data: Initial Data __Initial Data  Raw Drift DatsgtTi Hi SCRAM = 11575 / 125
[ o " * DNSCLROD "DNSCUROD ™ "HIROD | HIROD ; “HIROD < HIF olerance » £ 0.75 /155 |
) . {Oays) :  BLOCK BLOCK ; BLOCK @ BLOCK BLOCK BLOCK  :HIHISCRAM: SCRAM  HIHISCRAM
Tag i Date Interval. AsFound Asleft |,  %Drift | AsFound As Left % Drift | AsFound As Left % Drift _|[Range = 0-125 Units
' ’ ’ ' i H ; point Changes Implemented
; : per W.O's 01-892-000, 01-893-
I : , 01-894-000, Old Settings:
74D 4u4/00 35 6.0 9.0 00% 1050 , 104.0 -1.6% 175 1160 04% 1Rod Block = 675 / 125;
| ! : ‘ Rod Block = 106.25 / 125 and
O i. o . . o i . | Hi SCRAM = 118.25 / 125
7D 3o 187 o 60 60 00% . _ 1070 107.0 08% | 1180 1180 = 04%
741D 9/14/00 " 394 | 6.0 60 00% | 1060 106.0 00% T m7s n7s __ -04% _
741D _‘__1'_1/25/99 0 ! 60 .60 08% 1060 106.0 0.0% 1180 180 ' 04% o
741D ) 1/15/9%° 12 | 70 7.0 08% .~ 1060 1060 00 T u75 | 15 o oox
741D 11/3/99 4 6.0 .60 00% 1060 1 1060 00% 1175 Ws . 04X L
741D |10/30/99 R I Y] 6.0 . as% 1060 106.0 _04% . 180 ' 1180 ! 0O%
| 7D 10/27/99 37 .19 : 70 . _O04x 105.5 1055 04% 1180 . 1180 00% . i
| 741D _10/16/98 128 | 65 65 | o0% j—J060 i 1060 | 00% 1180 . 1180 ' 04% -
| 741D s S110/98 B 65 65 _04% T 1060 1060 04% . M25 " N75 . 04%
T i 5/2%/% 31 60 6.0 00% T 1055 ;155 04% | 1180 T 1180 ;. _00% . .
! . i ' Two Tests on this Date for IRM
! i . i ' , One was PMT for WO 98-
. ' ' ) , which was writtem
i : . ause of inoperative transition
: : ; ! ' for IRM D from range 9 to range
i : . 10, The othet measurement was
! ! i normal calibration which
741D . 4/25/9%8 7 6.0 : 6.0 0.0% 106.0 106.0 : 08% 175 . 1180 i -04% etected this problem. The only |
; 1 l ! difference in readings was in HI
' i ] : Scram setting. Used
| . ' i fbration for As Pound and
. i ! for As Left. However, no
: ; . i ' djustments were made in either
L74D  4/18/98 . 23 : 60 60 00% 1070 1+ 1070 J12% T ms0  1usp . Q0% N ]
70D 3/26/9%8 © 5 60 | 60 " 00x 155 T 1055 4% | "Teo [Tige . o8% '
. 741D 3/2/98 " s 6.0 6.0 04%__ . 1060 1060 04% . 1190 1190 08%
7D | 31798 12 65 .63 [ .04% 1065 106.5 04% . 1180 : 1180 | 00X o
“rab s 6 {60 T Todx 060 i Te0 . Too% T i He0 T men | Toax "
7415 Ta/ay97 e 65 T 65 1T 0T 1060 . 1060 00X s 1175 | _04% _ [fOnly IRMs A-ETested.
(7D sy o m T Tee 0 Te0 T @o% T T Tieee . ‘10 | (oo |, Tmao  TTmee ' Teex T T T
_7aD  Ts//w 6 E8TTTITee | T Teax CCTTTI060” TT 060 TTaew U nis0 T mee” T oAk TP T
741D . 4/25/97 182 65 &5 04% T 1060 106.0 0.0% 175 = 175 . -04%
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Drift Calculation For Intremediate Range Monitors C-2366 Rev. 0
[RM Trip Circuit Raw Data Attachment 3
Intermediate Range Monitors | 7-41A-F | : 3 CALIBRATION FILE DRIFT ANALYSIS
i g T T ! ! J Rod Block = 9.25 7 125;
: . : : : Hi Rod Block = 103.75 / 125;
. Initial Data_| Initial Data RawDriftData! InitialData | Initial Data ;Raw Drift Data| Initial Data | Initial Data_|Raw Drift Dats/Hi Hi SCRAM =115.75/ 125
"+ DNECL ROD DNSCL ROD - DNSCLROD .~ HTROD " “HTROD ™ HIROD HTH lerance =075/ 1%~ |
(Days) . BLOCK BLOCK BLOCK BLOCK | BLOCK | BLOCK |HIHISCRAM; SCRAM :HIHISCRAM
Tag Date_|interval, _As Found As Left % Drift AsFound | Asleft | % Drift AsFound | Asleft : %Dt ige = 0-125 Units
741D 110/25/%' 7 60 6.0 0.0% 106.0 1060 | 00% 1180 1180 0.0%
741D [ 10/18/9%; 6 60 60| _00% 1060 1060 "7 00% 1180 1180 _00%"
_7wiD__[10/12/9%6| 11 60 | 60 00% 106.0 1060  04% "~ 1180 180 [ 00% —
741D _ | 10/1/% | 60 60 _08% 1055 1655 | Tga% 1180 180 | 00% i
o . 0. R. 25551 generated for
. D. Spiking H1. Declared
741D 9/7/9% . 4 70 7.0 0.8% 106.0 106.0 04% 118.0 1180 0.0% inop, and J1 signal connector
} ; . lwas removed. Nao affecton
e - s I e __,_;_, - . . calibration values, _
741D 9/3/9% | 270 6.0 60 04% 055 ¢ 1055 . -04% 1180 118.0 0.0%
7410 | 12/8/95 | 23 68 €5 04% 1060 T 1060 40% 1180 ' 1180 00%
(740 a9/ 7 1 60 60 00% 1060 1060 00% ‘1180 | 180 _00% ~
741D | &/22/95 1 14 : 60 " 60 04% | 1060 1060  ,_  00% 1180 _ 1180 0.0% o
7D 4/8/%5 . 1 65 _ 65 00% _ 1060 1060 . 00% 118.0 180 - | 00% T
741D | 3/25/95 | 7 65 65 04% 106.0 1660 T 00X 118.0 1180 0.0%
741D | 3/18/95 | 3 70 70 __o8% 1060 1060 - 00% 118.0 . 1180 00% ’
_ 741D | 3/15/95 | 151 , 60 60 0.0% 1060 1060° 7 Toa% _ 1180 1180 04%
70D _[10/15/%47 1 i 60 6.0 0.0% 1055 1085 1 .04% 175 175 04% -
741D | 10/14/94, 10 . 60 60 00% . 1060 | 1060 ! _ 00% 118.0 nse | 00% -
T 741D . 10/4/% . 5 | 60 T 60 00% _ 1060 1060 7 04% 118.0 180 1 Toa% i —
7410 " 9/29/%4 ;| 172 60 60 4% 1055 155" 00% 175 n7s 04% -
741D [ 4/10/%4 | 113 . 85 | 65 04X . 1055 1055 | " 00% 1180 118.0 04% - i
741D [12/18/93| 1_ 60 17 "%0 00% | 1055 1055 | 04% 1175 n7s_ | T04%
741D [12/17/93% 10 60 60 _ 04% 1060 1060 | 00% 1180 118.0 0.0%
741D | 12/7/93 ' 4 | 65 63 04% 106.0 1060 1 00% " 1180 1180 0.0%
741D 12/3/8 , 4B . 60 60 03% 1060 1060 00% 118.0 1180 0.0% . T
7D 1w/ 7 " 78 70 0.8% 1060 1060 0.0% 118.0 180 - 00% e
741D [10/14/93| 11 66 | 6D 04% 1060 . 1060 . 00% 1180 1180 . 00%
7400 [10/3/93 ] 8 65 ... .85 04% . 1060 1060 | 08% 1180 1180 _ 04% o
741D | 9/25/93 | 770 70 V770 0.0% 1050 1050 7 _00% 175 1175 0.0%
7410|918/ 1 8 |~ 70 . 70 08% 1050 1050 -0.8% 1175 175 04%
741D 9/10/93 { 7 60 T 60 12% 1060 1060 0.4% 1180 1180 | T o4% T
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Drift Calculation For Intremediate Range Monitors VYC-2366 Rev. 0
IRM Trip Circuit Raw Data Attachment 3
Intermediate Range Monitors | JATA-F [ : CAUBRATION FILE,DRIFT ANALYSIS
g ' : Dwnsel Rod Block =925 / 125;
; | i Rod Block = 103.75 / 125;
' , _Initisl Data - InitialData Rmun&om InitislData , Initial Data_ Raw Drift Data| Initial Data_; Initial Data [Raw Drift DataHi Hi SCRAM = 115.75 / 125
e b "7 77 DNSCLKOD” DNSCLROD | "DNSCLROD | HIROD ROD HI ROD TTHIHD Tolerance = +0.75 / 125
(Days) ;|  BLOCK BLOCK BLOCK | BLOCK ; BLOCK BLOCK _ {HIHISCRAM: SCRAM ;HIHISCRAM
Tag Date[Interval| As Found As Left %Drift ; AsFound ; AsLeft % Drift AsFound ' AsLeft % Drift__ |Range = 0-125 Units
: Difference exists between As
! d and As Left for
Rod Block. Both
. i values are within ification,
741D | 9/3/93 6 70 . 75 0ox . 1055 1055 04% 175 W5 e s Letftis mﬁ e
) i : { ' t than the As Found. Itis
! : [ l med that an adjustment was
i N i . i ) imade to this setting, as shown.
741D} §/28/% | 4. b5 o 08% 1060 106.0 04% | " 1180 1180 0e% | T
741D __| 8/24/%3 60 60 _ 1055~ 1055 175 1175
7418 | 5/1a/01 15T 90 T 90 0.4% 1040 | 1040 08% | 1150 NS0 | 08% o
741E__| 5/7/01 | 8 ;85 ' "85 0.0% 1030 D100 -12% 116.0 1160 - 04X |IRMsA CandETested _
741E__| 4/29/01 , 5 | 8 L8 04% 1045 1 1045 08% 1165 65 . o8x | ]
. ’ . v Setpoint Changes Implemented
: : ; r W.O.'s 01-892-000, 01-893-
; : i 00, 01-894-000. O1d Settings:
7418 4/2/00 4 3 : 60 | 20 0.8% 1050 105 03% 118.0 1155 00% sel Rod Block = 6.75 / 125,
i | ! i Rod Block = 10625 / 125 and
R : , \ L _ . i Hi SCRAM = 118.25 / 125.
74 |3y20/01 387 7 20 T 70 | 08X . 1060 . 1060 04% 1180 1180 00% ]
7416 | 9/14/00 . 294 , 60 T 60 0.8% R - -04% 118.0 g0 . 08% | T
741E [11/25/9%9. 10 _ 70 . 70 00% | 1060 1060 00% 190 1194 0% T
741E__ 1/15/%9| 12, 8 i 70 0B% 106.0 106.0 0.0% 190 | 1190 08% I ]
74IE  11/3/9 | 4 | 60 | &0 04% T 1060 1060 0.0% 1180 1180 00% B
741E__ ' 10/30/%! 3" 65 I %5 04X 1060 . 1060 | .08% 118.0 150 | 08X | )
7AIE_T10/27/%° 376 79 1 70 04% 1070 1070 0.8% — 1190 90 17 oo% |~ ]
741E_ | 10/16/9%8 128 65 . _65 04% | 1060 . 1060 -0.8% 115.0 119.0 08%
741E ] 6/10/98 ! 15 . 70 . 70  ;  08% W0 1070 | 08% 180 | 1180 C-08% |
7AIE | 5/26/9%8 31 L e T 60 | 00% [ 1060 C060 ] " 00% . 190 1190 |  12% | ]
T74IE | 4/25/8° 7 60 . 6D _08% | 1060 1060 £8% T 175 . 175 | 12% -
741E_ | 418/ B . 70 1 70 04% |, 1070 71070 08X 1190 1190 08%
741E_ | 3/26/9%8 . 5 65 | 65 —0a%_ . 1060 1060 0.0% 1180 1180 08% | T ]
741E | 3/0/% . 4 60 60 4% 1060 71060 04% 1190 119.0 08% ) -
7418 3/17/% | 112 65 __ 65 1 _04% ' 1065 ; 1065 T0.0% 118.0 1180 00% || T
741E_ 11/25(97 8 T &b TTTTed i 08% 1065, 1065 04% 1180 T L
| 7a1E e/28y97 |l T T 70 70 i 08% . 1060 1060 | 00% 1180 ! 1180 . 08%  |OnlyIRMs A-ETested
7€ Csy@ U 60 760 T 8% | 1060 1060 8% TS0 T H90T ) 08% —
JME_  S/Y% 6 70 L T0 L 04x . 1070 Tlo7o L os% T N0 ns0 | TOBW — -
7ME _ 4/5/97 182 " T6s 65 T 04% | 1060 1060 3 00% T 1190 1196 0.0%
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Drift Calculation For Intremediate Range Monitors VYC-2366 Rev. 0
IRM Trip Circuit Raw Data Attachment 3
Intermediate Range Monitars | 7-41A-F | L . CALIBRATION FILE DRIFT ANALYSIS
! | ! ' Dwhnscl Rod Block = 9.25 7 125;
! i _. i Rod Block = 103.75 / 125;
. - _Initil Data _ Initial Data - Raw Drift Data, Initial Data | Initial Data  Raw Drift Data| Initial Data _ Initial Dats |Raw Drift Datal{Hi Hi SCRAM = 11575 /125 |
! | DNSCLROD | DNSCL ROD' "HIROD ' HIROD ' HIROD HIH olerance = £0.75 /125
} !(Days): BLOCK i BLOCK BLOCK BLOCK BLOCK BLOCK _ |HIHISCRAM  SCRAM mmscnm[f
Tag . Date  ;Intervall AsFound ;|  AsLeft % Drift As Found As Left % Dirift As Found AsLeft % Drift _|Range =0-125 Units
749E  10/25/9% )| 7 720 | 70 04% | 1060 106.0 04% 1199 ' 1190 00% i
| 7aE 10/18/9%67 6 65 T &5 04% 1065 1065~ 00% 1190 1190 0.0% )
741E 10/12/96 . 11 60 6.0 00% - 1065 1065 | T 04% 190 1190 _|T 00% | o
7HE  10/1/9% | % 60 60 4%} 060 1060 00% 1190 119.0 05% _
7HE  9/7/9% | 4 | 65 65 04% " 1060 106.0 00% 1185 ~ 1i85 04% -
7418 9/3/96 1 270 60 60 T_04% 106.0 106.0 4% 1190 1190 00% I
T4IE  12/8/9%5 ; 223 65 65 0.0% 106.5 106.5 0.3% 19 1190 04% ] T
TAE  4B/%B | 7 65 65 04% 1055 1055 04% 1185 ' 1185 04% -
TAE T 4/% | 1 60 60 04% 106.0 1060 00% 180 7 1180 0.0% 1
741E - 4/8/95 . 14 65 65 0.0% 1080 106.0 00% 1180~ 1180 00% ]
7HE /951 7 65 65 4% 1066 __ 106.0 04% _ a0 186 -08% |
70E  3/18/%5 | 3 |78 T 70 04% 1065 1065~ ¢ 04% 190 ;1190 0.0% ]
741 3/15/95] 151 ! 65 | 65 0.4% . 1060 106.0 08% nuso . meo | os% W 00
[ 741 i0/15/94, 1 76 70 0.8% 1070 | 1070 0.5% 180 . 1180 T} oo%_ I .
741E 10/14/94] 10 @ &0 60 00% | 1060 _ 1060 0.0% 1180 | 1180 08% ]
; : .0, 94-3191-00 Written against
: ! i RM E due to upscale and
741E - 10/4/%. 5 60 60 4% | 1060 106.0 00% 1190 1150 0.8% awnscale spikes during
i etector retract / inserts, No
N N W B T N - o — . ___|affectoncalibration = |
[7aE © 9/29/94 12 " 65 65 o4% T 660 T 1060 04% 180 " 1180 04% ]
; , Ii ) LOR, H-msmgemmt::‘ld on
: ! : E. Spurrious spikes
74E 410/% ! 13 70 7.0 0.8% 1065 1065 04% uss . 18s 04% am Withedrwals snd inserts
[ : of detector. (W. O. 94-003191-
74E  12/18/B| "1 760 6.0 08% 106.0 _‘4._ ""106.0 08% 150 " i 71190 T00% N ]
741 12/17/9%; 10 70 70 00% _ W70 1070 03% 1190 | 1190 0.0% -
74E . 12/7/0, 4 . 70 7.0 08% 1060 | 1060 04% 1150 7, 1190 08%
"7HE 2% 6 0 60 03% 1085 |77 1065 04% 180 . i180 08% T
74E  1y/21/93) 77 |70 7.0 08% 1060 1060 03% 190 | 1190 00% T
[ 741 10/14/93F 11 60 6.0 04% __ 1070 1070 04% nso ;_ i190 0.0% )
741EW0/3/% . 7 ! 65 65 04% 075 i 1065 12% 190 - 190 o4 AT Data forHiRod Dlock Outof
T-_ . f ) : E Drawer was repaired pet W. O.
' ; ! : : ; Voltage Preamp
741E  9/26/93 8 70 7.0 00% 106.0 1060 £08% 185 185 DA% s ceplaced, Only RME
| ——— B .E..._.. e T ——— - J e - _ LA tested. -
7-41E 9718793 T8 7.0 ' 7.0 0.0% 107.0 107.0 0.4% 1190 . 1190 00% | T ]
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Drift Calculation For Intremediate Range Monitors VYC-2366 Rev. 0
IRM Trip Circuit Raw Data Attachment 3
Intermediate Range Monitors 741A-F ; ; _ H ; CALIBRATION FILE|DRIFT ANALYSIS
T ' i ! ' [ T Dwriscl Rod Block = 9.25 7 125;
: | ; ! | j i Rod Block = 103.75 / 125;
) ___ InitistData | InitinlDats _Raw Drift Data _InitialData | Initial Data iRaw Drift Data: Initisl Data | Initial Data 'nm Drift DatajHi Hi SCRAM = 11575 / 125 |
A DNSCL ROD . DNSCL ROD ~ ROD [ " HIROD | "HIROD | HiROD TOHIH Tolerance = £ 075 / 125
, (Days) | BLOCK | BLOCK BLOCK BLOCK BLOCK BLOCK  :HIHISCRAM. SCRAM | HIHISCRAM
Tag . Date :Interval] _AsFound Asleft % Drift As Found As Left % Drift AsFound ___ Asleft % Drift ge = 0-125 Units
7M1E_ | 9/10/93 | 7 _ 70 | 70 -04% 106.5 1065 00% 190 - 1190 4% I
[ [ 741E" | 9/3/% " 6 75 75 04% 106.5 1065 | -04% | 185 | 1185 ! 00% T
741E__: 8/28/93 ¢ 4 70 70 - 0.0% 107.0 1070 00% 1185 1185 04% o
741E  , 8/24/93 7.0 7.0 107.0 107.0 . 1180 ;1180
_J4IF_ . 5/12/01 | 3 90 [ 90 . _00% 1060 | 1040 00% i 150 1150 0
741F_ ' 5/9/01 . 10 9.0 90 0.0% 1040 1040 o0% i 1185 1155 04% _ [iRMsB, Dand F Tested. i
| 741F | 4/29/01 . 5 9.0 90 TTo0% 1 1040 1040 | 04% "j 160 | 1160 04% o S
M b ’ H i . [petpoint Changes Implemented
, | ! ; per W.O.'s 01-892-000, 01-893-
: : i { i , 01-894-000. O1d Setti
MIF /2[00 | 35 60 9.0 00% 107.0 1035 cox ! e 1155 08%  f i Rod Block ~ 2"72“"‘/;_5;
: i : i Rod Block = 106.25 / 125 snd
: T I : . i : iHiSCRAM = 11825/ 125. _|
78F ¢ 3/20/01 187 6.0 L ) 107. 107.0 08% Tl 1180 1190 08% T ‘
“741F o/14/00 | 294 60 60 T 00% 1060 106.0 £08% |80 118.0 o8% | T ™
| 74lF T11/25/99| 10 60 60__ .~ 08% 107.0 1070 00% i 1190 . 1190 08% ]
' : ’ : ; I : ing for Hi Hi SCRAM is Out
i I ! of Tolerance, but not Adjusted,
) , H ! F was declared inop during
741F  ©11/15/99; 12 70 70 0.8% 1070 ;1070 08% ! 1200 1200 16%  |ihis procedure for an inadvertent)
| i : ' ; alf-SCRAM when detector
' i ; lected to withdraw. (W.0.99-
- ] ] — U S oras0ny |
741 11/3/% | 4 &0 60 ao% T 1060 W60 | do% 77186 "7 10 0.0%
741F 1 10/30/%9 - 3 60 60 TTo0% 1 1060 106.0 _00% 1180~ 1180 08% o T
| _7a4IF  10/27/%; 376 60 60 7T 00K 1060 106.0 00% . 190 T 1190 08% ] ]
741F 1 10/16/% | 128 60 _60 . 04% 1060 1060 | -08% . 1180 | 1180 08% T
741F " 6/10/98 | 15 65 65 _ _ 04% 1070 1070 | 08% | 1190 1190 12X o N
741F_ 5/26/98 | 31 | 60 60_ 7 T 60X 1060 _ 1060 | 08% T 175 T m7s 12% T ]
_TAIF aj5/98 | 7 &0 60 Tomw T 1070 1070 0o% 7| Tm9e . Tmeo 00X CT T
7T4IF T 4/18/98 ' A 60 60 _00% 107.0 107.0 0.8% "i' 190 ~ 1190 0.8% _ ‘
_74IF_  3/3%/% 5 60 60 00% 1060 106.0 08% ' 1180 | 1180 08% T
741F TyY/% ;4 60 . 60 -04% i 1070 i 1070 |  04% 1190 1190 0.3% ) ]
74F 1 3/17/% m 65 65 U 04% 1065 1065 | 04% 1180 | 1180 ' 00% - T
74IF __: 11/25/97 60 60 00% i 1060 1060 T 08% 7 1180 1T 1180 i -08% T ]
| 7AF5/1/97 .y_ T e0 60 Too% 1070 070 ;. 06% ;1190 1150 00% | T 7
CTRF 59 e 6.0 60 00% 1070 W70 T04% ;1190 T 1190 0% i . j
741F 425797 , 182 ;60 _ 690 00% 1085 065 | .04% . 1190 ;1150 0.0% T i
J4F 10/25/9%; 7 6.0 6.0 0.0% 1070 71070 | C0ox . "0 | M50 0.0%
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Drift Calculation For Intremediate Range Monitors

'C-2366 Rev. 0

IRM Trip Circuit Raw Data Attachment 3
Intermediate Range Monitors | 7-#1A-F . CALIBRATION FILE|DRIFT ANALYSIS
: - : | J Rod Block =108.75 / 125;
Initial Data Raw Drift Dataj Initial Data | [nitlal Data_ _.Raw Drift Data] _Initial Data . Initial Data |Raw Drift DatajHi Hi SCRAM = 115.75 / 125
'mn?mabb DNSCLROD | HIRGD T HIROD T HIH olerance = £ 0.75 / 125
(Days) ., BLOCK BLOCK. BLOCK BLOCK j BLOCK |HIHISCRAM _ SCRAM | HIHISCRAM
Tag Date__ Interval’__As Found % Drift As Found Asieft . % Drift As Found As Left % Drift __)[Range = 0-125 Units
741F | 10/18/96 6 60 00% ;. . 1070 1070 . 0o0% 119.0 1190 0.0% _
741F_ 1 10/12/% 11~ T 60 [ -04% 1070 0 W76 . 00% 190 1190 0.0% .
- 741F 10/1/96 24 65 04% 1070 1070 T T00% | w90 0 oo T o4k T U '
7-41F 9/7/9% 4 70 03% 1070 1070 ! 0.8% 1185 1185 045 |
7-41F 9/3/% 70 _ 60 0.0% 1060 | 71060 . 08% 190 | 190 00% -
74EF [ 12/8/95 23 60 0.0% 20720 "7 176 00% 1190 - 1190 0.8% -
70F | ¢/2/95: 7 60 0.0% 1070 1070~ 00% 1180 180 T 08% § )
741F ' 4/22/95 . 14 60 0.8% 107.0° 107.0 0.8% 1190~ 194 0.8%
— 741F ¢/8/9%5 ! 10 ¢ 70 0.8% 1060 106.0 -0.8% 1180 T1ad 0.8% T
74IF | 3/%5/%7 7 60 04% | 1070 107.0 0.0% 119.0 119.0 04%
74F_ | 3/18/95 3 65 04% ___F___.w?o .. e - oo% 1185 1185 04%
741F__ | 3/15/95 151 60 08% | 1070 1076 :  00% 119.0 Ao | os% T
741F  [10/15/% 1 X 08% ~ T wro | 1070 ' | 04% 1180 ‘1180 04%
741F  10/1¢/% 10 = &0 00% | 1065 1065 04% 185 T T 1BS 04% | B _
741F [ 10/4/94 'S5 &0 0.0% 107.0 107.0 . 04% 119.0 1190 08% N -
“74F | 9/29/%4 @ 172 60 0.0% (1065 . 1065 | 04% 1180 1180 4% | )
7417 | 4/10/9%4 113 60 0.0% 1060 "7 1060 _D8% 1185 1185 04%
74IF ' 12/18/93, 1 6.0 0.0% 107.0 107.0 " oo% 1190 . 1190 0.38%
741F | 12/17/8B° 10 60 J0o% 0 w70 T 070 . 00% 1180 ' 1180 ©0.8% } .
[ 741 [12/7/93 ;. 4 60 _ 00% | W7o . 1070 " 00% 1190 1150 00% _ W -
_74F  [12/3/9 43 80 00% 1070 [ 1070 :  00% 119.0 190 0.0%
74IF 1 10/21/93, 7 60 00% 1070 170 . __00% 1190 1190 0.0%
74F . 10/14/9%3 . 11 60 0.0% 1070 0 TI0 T 00% 1190 1190 04% ]
741F | 10/3/93 . 8 60 -0.8% 107077 1070 | 04X 1185 1185 00% ]
741F 925/~ 7 7.0 0.0% 1065 ;1065 00% 1185 1185 00%x
74IF__ | 9/18/93 "8 70 0.8% 1065 | 1065 0.0% 185 185 -0.4%
741F | 9/10/937 7. 60 0.8% 1065 1 1065 ;.  04% 1190 119.0 0.8%
“T4F D 9Y3YB  6 7.0 0.0% W60, 1060 |  08% 118.0 1180 0.0%
: i For IRM F, W.O. Request 9905
| enerated because detector
741F | 8/28/93 4 7.0 04% wo | 1070  00% 1180 180 00% I i not withdraw, Noeffect
o - — [ B i . ... |oncalibration. _
741F | 8/24/93 : 65 1170 , 1070 118.0 1180 1
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Drift Calculation For Intermediate Range Monitors

IRM Trip Circuit Statistics

) " Dale ; Interval | % Span
Downscale Rod Block .COUNT 325 0 35 3%
_TAVG INTERVAL 2 T e
Required Trip = 9.25 Units (dec) = .AVERAGE . 0007%
Tolerance = 1 0.75 Units _ STDEV i 04237% |
Range = 0 - 125 Units N VAmANCB 5 - 0.0018%
(Drift calculated based on % Span)  'KURTOSIS o _m3
. 'SKEWNESS , .. 0065
, MAXIMUM 76 | os000% |
F . MINIMUM. LT T a12000%
. i95%/95% TIF D 2106
. GTDEVx95/9TEF . ! 0.8924%
‘% OFORIGCNT 1. "', 100.00%
" Date | Interval % Span
Hi Rod Block - "COUNT 325 | 325 325
[ ~_'AVGINTERVAL _ 52 52
Required Trip= 10375 Units (dec) ~ AVERAGE i i 0.0049%
Tolerance = 4 0.75 Units _STDEV _ L 04848% |
[Range = 0- 125 Units _ VARIANCE _00024% |
(Drift calculated based on % Span)  KURTOSIS_ | -0.015
. _ 'SKEWNESS . 0133 |
. MAXIMUM 376 1.2000%
....... .. MINIMUM 1 -1.6000% j
 95%/95% TIF o . 2106
___STDEVx95/9%5TIF . . 1,0210% _
"% OF ORIG CNT . 100.00%
! ; Date ! Interval % Span
Hi SCRAM _ 'COUNT | 325 | 3% 325 |
. )  __ :AVGINTERVAL _ 5 T 82
[Required Trip = 115.7% Units (dex) 'AVERAGE o . _0.0135%
Tolerance = + 0.75 Units - _lg!‘_QEV ; . 0.4800%
Range = 0- 125 Units "VARIANCE 0.008% |
(Drift calculated based on % Span) ~ KURTOSIS _0o72
. ‘SKEWNESS A 0119
.. MAXIMUM . 376, 16000%
o e e o« et — .L e} 1 .L .'_1:2000%
" 95%/95% TIF 2108
L STDEV x95/95 TIF | T 1.0110% |
"% OF ORIG CNT 100.00%
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Drift Calculation For Intermediate Range Monitors

IRM Trip Circuit Statistics

Vermont Yankee Design Engineering

| Date ! Interval ; % Span
Combined TripCircuits ~ ~ COUNT __ 95 ° 975 [ _ 975 |
L .. ... .. .AVGINTERVAL ;52 52
|Required Trip = Various .AVERAGE - __0.0074%
Tolerance=+075Units =~ :STDEV_ - 0.4647%
=0-125Units  __~ _  VARIANCE | . i . 0.0022%
(Drift calculated basedon % Span) _ KURTOSIS ;. ; _ . _ 0002 |
. — SKEWNESS s . D008 |
L _ MAXIMUM T 376 | 1.6000%
L _ . MINIMUM | . b1 -16000%
S . i BR/BRTF V. .| 2040
o o . §S_I‘DEV:9§_/95T]]=4 .o 09;_725 _
-% OFORIGCNT | i 100.00%
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Drift Calculation Por Intermediate Range Monitors

IRM Trip Circuit t-Test Results

t-Test: Two-Sample Assuming Unequal Variances

Trip / Reset Test Downscale | Hi Rod Block|HiRod Block| HiSCRAM | Downscale | HiSCRAM

Rod Block Rod Block

[Mean . |.-36921E05] -4.92308E-05] -4.92308E-05] -0.000135385] -3.69231E-05| -0.000135385
Variance [ 179562E05 235G7E05| 235037E-05] 230433E0S[ 1.79562E-05| 230433E-05
Observations ..-_._J_ _as 325 35! _  3sf 38 32
Hypothesized MeanDifferencd 0 __ | 0 _Tlt__ 1
df o 1. 637, 648 I 638.
it | omasons 0227651286 _ozmen
P(T<=fonetail | 048626018 0409954577 | 0350851856
t Critical one-tail - | 1647249519 _ 1.647208592 164497
P(T<=t) two-tail —| 097520837 0819989155 =~ | 0781703711
t Critical two-tail 1963694558 1.963630893: 1.963690011.

Vermont Yankee Design Engineering

VYC-2236 Trip Circuit Data & Statistics.xls

VYC-2236 Rev. 0

Attachment 5

Pagelof1




Drift Calculation For Intermediate Range Monitors
IRM Trip Circuit Raw Data for Extended Intervlas

Intermediate Range Monitors | 7-41AtoF | CALIBRATION FILE DRIFT ANALYSIS ‘
i ' ~ i : Dwnscl Rod Block = 9.25 / 125; |
: ; | i Rod Block = 103.75 / 125;
I . InitialData - Initial Data Raw Drift DatalfHi HiSCRAM = 11575 /125 |
H Combined | Combined | Combined [[Tolerance=+0.75/125
i (Days); Group | Growp Group
_
Tag, Setpt Function Date  Intervall AsFound . Asleft |  %Span _|[Range =0-125 Units
741A __ RodBlockDwnsd; 5/12/01 = 18 __?;0___'}. I S I .
na i t int Changes Implemented
i er W.Q.'s 01-892-000, 01-893-
, : : 000, 01-894-000. Old Settings:
7-41A Rod Block Dwnscl | 4/24/01 921 i 60 95 1 040% | Rod Block =675 / 125;
i Hi Rod Block = 106.25 / 125 and
o . Hi Hi SCRAM = 118.25 / 125.
7-41A_ | Rod Block Dwnscl | 10/16/98 1043 6.5 65 040% .
741A_ | Rod Block Dwnsel” 12/8/% 607 | 60 60 | ogo%
, { Difference exists between As
i ! Found and As Left for
. i Downscale Rod Block. Both
741A ‘ RodBlockDwnsdl | 4/10/9%4 229 | 70 60 | oqo% [vetuesarewithin specification,
i ; : ‘ . - ’ ut the As Left is actually farther,
! ' t than the As Found. Because
} ! values differ, assume that the
. N , . .|petting wasadjusted, as shown. |
7-41A | Rod Block Dwnscl | 8/24/93 : 6.5 65
7-41A | RodBlockHi | 5/12/01 18 : 1040 104.0 0.40%
( : t Changes Implemented
| per W.O.'s 01-892-000, 01-893-
00, 01-894-000. Old Settings:
7-41A Rod BlockHi . 4/24/01 921 ; 106.0 1035 0.00% |l el Rod Block = 6.75 7 125
! i | Hi Rod Block = 106.25 / 125 and
. : . . e . oot .. . |HIHISCRAM=11825/125. |
| 7-41A | RodBlockHi |10/16/98 1043 . 1060 | 1060 . -080% | _ =
| __7-41A  RodBlockHi | 12/8/95 83 107.0 070 ;. 000% { . ]
741A | RodBlockHi . 8/24/93 . 1070, 1070 ) B
7-41A | SCRAMHi | 5/12/01 ' 18 . 1160 | 1160 | 0.00%
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Drift Calculation For Intermediate Range Monitors
IRM Trip Circuit Raw Data for Extended Intervlas

Intermediate Range Monitors o ) 7-41AtoF | CALI'BRATION FILE|DRIFT ANALYSIS
I ' ey ‘ _ nscl Rod Block =9.25 / 125; |
i | : : | i Rod Block = 103.75 / 125;
—_ . e ....nitialData  Initial Data :Raw Drift DatalHi Hi SCRAM = 11575 / 125
i i " 'Combined = Combined | olerance =+ 0.75 /125 |
! L (Days) . Group i Group
Tag | Setpt Function " Date 'Interval]! As Found AsLeft Range = 0-125 Units
| j J : int Changes Implemented
. : ' er W.0.'s 01-892-000, 01-893-
: ; 0, 01-894-000, Old Settings:
7-41A SCRAMHI ~ 4/24/1 | 21 | 1180 116.0 000% [ od Block = 675 /ﬁ&ﬁ;
Hi Rod Block = 106.25 / 125 and
. , o ] Hi Hi SCRAM = 118.25 / 125,
T7491A | SCRAMHI 10/16/98 1043 1180 118.0 0.00% e ]
TA1A SCRAMHi | 12/8/95 | 836 1180 1180 0.80%
741A SCRAM Hi 8/24/93 119.0 119.0
7418 | Rod Block Dwnscl | 5/12/01 | 18 ~ 90 ' __S0 | _ -040% - .
i int Changes Implemented
; ! | r W.0.'s 01-892-000, 01-893-
‘ ; , 01-894-000. Old Settings:
7418 Rod BlockDwnscl  4/24/01 | 21 60 o5 | oo0x scl Rod Black = 6.75 /gzs,-
: ‘ : i i Rod Block = 106.25 / 125 and
. | — e HISCRAM = 11825 / 125. |
7418 _I_R_od ‘Block Dwnscl | 10/16/98 1043 60 60 0.00% o
| " 7-41B " Rod Biock Dwnscl | 12/8/% | 836 60 6.0 T 0.00% o
| 7418 | Rod Block Dwnscl | 8/24/93 60 T 60
7418 RodBlockHi_ | 5/12/01 ; 18 1040 1040 040% .
! Setpoint Changes Implemented
: _ per W.O.'s 01-892-000, 01-893-
i . i 000, 01-894-000. Old Settings:
7418 Rod BlockHi | 4/24/01 i 921 106.5 1035 | 040% | Rod Black = 6.75 /ﬁis;
_i Hi Rod Block = 106.25 / 125 and
R PRI R e bt . . ||HiHiSCRAM = 118.25 / 125.
7418 RodBlockHi ' 10/16/98, 1043 | 1060 . 1060 |  -0.80% T
| 7418 g Rod BlockHi ~ 12/8/95 | 8% ;. 1070 1070 0.00% -
7-41B Rod Block Bi . 8/24/93 ' 107.0 1070
741B_ . SCRAMHI_ |, 5/12/01 | 18 115.0 1150 | -040%
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Drift Calculation For Intermediate Range Monitors
IRM Trip Circuit Raw Data for Extended Intervlas

{Intermediate Range Monitors ! 7-41At0 F | CALIBRATION FILEDRIFT ANALYSIS
? ] ' 1Rod Block = 9.25 / 125;
! ; . Hi Rod Block = 103.75 / 125;
Initial Data ~ Initial Data_!Raw Drift DataliHi Hi SCRAM = 115.75 / 125 |
- [ "Combined = Combined | Combined [Tolerance=%075/125
; | (Days), Group : Group Group
Tag . Setpt Function Tinterval _AsFound ' AsLeft |  %Span |[Range=0-125 Units
' ! : Setpoint Changes Implemented
! r W.O's 01-892-000, 01-893-
000, 01-894-000. Old Settings:
7-41B SCRAM Hi 4/24/01 | 91 1180 1155 000% |10t Rod Block = 6.75 1125
\ i Rod Block = 106.25 / 125 and
.. webeon SO . ; . |HiHiSCRAM =11825 /125, |
741B | SCRAMMHi _|10/16/98] 1043 = 1180 1180 -080% | ]
7418 SCRAMHI 12/8/95 | 8% 1190 1190 0.00% T
7-41B ;| SCRAMHi 8/24/93 119.0 119.0
741C | Rod BlockDwnscl| 5/12/01 | 18 '@ 90 ! 90 0.00% o
. ‘ ' Setpoint Changes Implemented
: : per W.0.'s 01-892-000, 01-893-
: : . , 01-894-000. OId Settings:
7-41C  Rod Block Dwnscl| 4/24/01 ! 921 7.0 9.0 0.40% 1 Rod Block = 6,75/ 125;
i Hi Rod Block = 106.25 / 125 and
.. . _— — e ] .. |FIHLISCRAM=11825/125. |
_74aC : Rod Block Dwnscl | 10/16/98 1043 © 65 .65 | _os0% || -
| 741C | Rod Block Dwnscl | 12/8/% | 836 _:__ 6d 1T 6 0.00% o
7-41C  , Rod Block Dwnscl | 8/24/93 | 6.0 i 6.0
| 741C al RodBlockHi | 5/12/01 | 18 [ 1040 | 1040 0.00% ]
: X Setpoint Changes Implemented
_ ; per W.O.'s 01-892-000, 01-893-
' : , 01-894-000. Old Settings:
7-41C | RodBlockHi | 4/24/01 = 921 1050 | 1040 080% I Rod Block = 675 1125,
; ; Hi Rod Block = 106.25 / 125 and
R Vo v e L yHIHiSCRAM=11825/125, |
741C T RodBlockHi | 10/16/58: 1043 0 1060 1 U160 T meow T T T T
_ 741C  RodBlockHi | 12/8/95 = 836 . 1060 __  106.0 0.00% — ] ]
7-41C . RodBlockHi | 8/24/93 | 1060 | 106.0
7-41C | SCRAMHi 5/12/01 © 18 115.0 115.0 0.80%

Vermont Yankee Design Engineering

C-2236 Trip Circuit Data & Statistics.xls

VYC-2236 Rev. 0
Attachment 6

Page3 of 7




Drift Calculation For Intermediate Range Monitors
IRM Trip Circuit Raw Data for Extended Intervlas

Intermediate Range Monitors . , 7-41AtoF ! CALIBRATION FILE|DRIFT ANALYSIS
‘ , . ) - ' Dwnscl Rod Block =9.25 / 125;
| ! ) Hi Rod Block = 103.75 / 125;
' | . Initlal Data :_Initial Data ;Raw Drift Datal[Hi Hi SCRAM = 115.75 / 125
T T "7 Combined ~ Combined  Combined [Tolerance=#075/125 |
i (Days) Group Group |  Group
Tag Setpt Function , Date__|Interval] As Found Asleft ' %Span |Range=0-125 Units
' ' etpoint Changes Implemented
. er W.0.'s 01-892-000, 01-893-
741C SCRAMHI  4/2¢/01 | 911 175 1160 0.40% g’:;\g:”kg od"wm"‘;cfl.:’:;g‘%‘&
i i Rod Block = 10625 / 125 and
| . e e HiSCRAM = 118.25 / 125.
“7-1C SCRAMHI_: 10/16/98 | 1043 1180 118.0 C000% I
7-41C SCRAMHi ; 12/8/95 . 836 ;| _ 1180 180 17 e00% |
7-41C SCRAM Hi 8/24/93 © 1180 118.0
741D . Rod Block Dwnscl | 5/12/01 | 18 | 90 50 . 000% ||
o T v [Getpoint Changes Implemented
: : per W.O.'s 01-892-000, 01-893-
741D  : Rod Block Dwnsel i yu/m | m | 6o 90 . -040% Dw;‘osil‘slf:d'ogf‘;i‘f s.s;;ﬁ;gs;
i ! i Rod Block = 106.25 / 125 and
_ . R W ) . . |[HiHiSCRAM = 11825 / 125. _ |
741D Rod Block Dwnscl | 10/16/98 | 1043 1 65 _ 65 TTooo% | B
.. 741D RodBlock Dwnsdl. 12/8/95__ 826 ! = 65 65 1 _osox |
é 5 ! ’ Difference exists between As
. i II | *l ound and As Left for
l : ! ! Downscale Rot: Blocke‘;‘ﬁBoth
o : : alues are within specification,
741D | Rod Block Dwnsdl| 9/3/%3 ' 10 i 7.0 75 080% ut the As Left is actually farther
' ! ! t than the As Found. Itis
' i umed that an adjustment was
R ] e d ol o |fmedeto this setting, as shown
741D ' Rod Block Dwnscl : 8/34/93 T 60 60
741D | Rod BlockHi . 5/12/01 . 18 104.0 1040 | 0.00%
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Drift Calculation For Intermediate Range Monitors
IRM Trip Circuit Raw Data for Extended Intervias

Intermediate Range Monitors T 741AtcF CALIBRATION FILE[DRIFT ANALYSIS
: : Dwnscl Rod Block = 9,25 / 125;
: Hi Rod Block = 103.75 / 125;
. L Initial Data - Initial Data Raw Drift Datal[Hi Hi SCRAM =115.75 / 125
: : Combined ~~ Combined ~ Combined |[Tolerance =+ 0.75 / 125
Y {Days) Group , Group Group
Tag SetptFunction : Date |Intervall AsFound | Asleft . %Span [[Range=0-125 Units
: : : int Changes Implemented
: per W.O.'s 01-892-000, 01-893-
' - 0, 01-894-000. Old Settings:
741D Rod BlockHi , 4/24/01 | 921 105.0 1040 080% i Rod Block = 675 / 125;
i Rod Block =106.25 / 125 and
- » L ) Hi Hi SCRAM = 118.25 / 125.
[ 741D Rod Block Hi | 10/16/98 1043 1060 . 1060 - T0.00% ]
741D RodBlockHi_; 12/8/95 : 836 1060 | 71060 . 040% _
741D Rod Block Hi | 8/24/93 1055 1055 |
741D “SCRAMHI__| 5/12/01 | 18 11601 1160 . _ 000% — T
' ’ Setpoint Changes Implemented
; per W.O.'s 01-892-000, 01-893-
; i 000, 01-894-000. Old Settings:
7-41D SCRAMHi | 4/24/01 | 921 175 : 1160 -0.40% wnsc) Rod Block = 6.75 / 135;
; i Rod Block = 106.25 / 125 and
e | o _ fmimiscRAMa 1825 /125,
741D~ |7 "SCRAMHi i "10/16/98 | 1043 180 ° 1180 0.00%
741D SCRAMHI _: 12/8/%5 | 836 ; _ 1180 , 1180 0.40% 7]
7-41D SCRAMHiI ~ 8/24/% 175 | m75
| __741E _RodBlockDwnscl: 5/12/00 | 18 | 90 P90 0.00% : o
r T - tpoint Changes Implemented
‘ r W.0.'s 01-892-000, 01-893-
741E  RodBlockDwnsel 4/24/01 971 60 9.0 040% y 2&9:;03?&?: 3*5";‘?2‘5;
Hi Rod Block = 106.25 / 125 and
e+ s e e} . U . _. JHiHiSCRAM=11825/125. |
741E_ Rod Block Dwnscl  10/16/98 | 1043 65 ] 65 0.00% N
741E___ Rod Block Dwnscl | 12/8/95 ; 836 65 | .65 -040%
741E  Rod Block Dwnacl| 8/24/93 70 70
741E Rod Block Hi__| 5/12/01 | 18 1040 . 1040 | 0.40%
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Drift Calculation For Intermediate Range Monitors VYC-2236 Rev. 0

IRM Trip Circuit Raw Data for Extended Intervlas Attachment 6
Intermediate Range Monitors , "~ 741At0F CALIBRATION FILE,DRIFT ANALYSIS
' a ' ; scl Rod Block = 9.25 / 125;
| ; , w' Rod Block = 103.75 / 125;

. ; ; Initial Data  Initial Data :Raw Drift DatallHi HiSCRAM = 11575 / 125 |
' - ' B " """ Combined ' Combined ; Combined [Tolerance=+0.757135

! (Days) Group Group Group L

Tag Setpt Function Date 'Intervall AsFound = Asleft % Span _ |[Range = 0-125 Units
? ' Setpoint Changes Implemented
W.O!'s 01-892-000, 01-893-
74IE | RodBlockHi | 4/24/01 " en {1050 1035 ©  -080% Dw'xglfkg od‘ 03010&252;:7?2:5;

) i I , ' i Rod Block = 106.25 / 125 and
i ‘ o i ; HiSCRAM = 118.25 / 125.

J74E | RodBlockFi__ 10/16/98 | 1043 ; 1060 " 1060 | -0.40% —— o]
741E RodBlockHi | 12/8/95 =796 | 1065 = 1065 0.00% : .
741 . Rod Block Hi L 10/3/98 . 40 LW075 1085 | 040% ?me:‘" Hi Rod Block Qut of
741E _ RodBlock Hi | 8/24/9%3 1070 1070
7418 SCRAMHI | 5/12/01 | 18 | _ 1150 1150 0.40% - -

: : ! int Changes Implemented

: ' : : er W.O.'s 01-892-000, 01-893-
7-41E SCRAMHi | 4/24/01 ! 1, 1o 1ss -0.80% ,01-8R9 od’ 03001&81:1 :“ﬁ“;‘ﬁ;s;
i f ' Hi Rod Block = 106.25 / 125 and

R S i . U T i HiSCRAM = 113.25 / 125.
741E SCRAMHi | 10/16/98 | 1045 . 1190 1190 _ 0.00% T

741 | SCRAMF__| 12/8/% | 836 | 1190 | 1190 0.80% ] T
741E  ; SCRAMHi | 8/24/93 1180 ;. 1180
__741F  RodBlockDwnscl) 5/12/01 , 18 ' 90 _ | _90 | _ 000% . —
[ 1 | tpoint Changes Implemented
{ =_ W.O.'s 01-892-000, 01-893-
; i : ; , 01-894-000. Old Settings:
7-41F ' Rod Block Dwnscl ! 4/24/m o : 60 9.0 000K el Rod Block = 675 / 125:

; ; : - Hi Rod Black = 106.25 / 125 and
e o -t i .. PR S Hi Hi SCRAM = 118.25 / 125.
__741F "[Rod Block Dwnacl| 10/16/98 | 1043 ©_ 60 = 60~ 0.00% - T

741F |, Rod Block Dwnscl| 12/8/95 ; 836 60 . e0 . -040% |
7-41F __ Rod Block Dwnscl | 8/24/93 65 65 :
7-41F ____ Rod Block Hi __ 5/12/01 ; 18 1040 1040 | 040%
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Drift Calculation For Intermediate Range Monitors
IRM Trip Circuit Raw Data for Extended Intervlas

[intermediate Range Monitors 7-41At0F CALIBRATION FILE DRIFT ANALYSIS
‘ ) ' f Dwnscl Rod Block = 9.25 / 125;
: ! J i Rod Block = 103.75 / 125;
_— —____ e, MmitalData  Initial Data Raw Drift DatafHii Hi SCRAM =115.75 /125
Combined ' Combined Combined ([Tolerance =1 0.75 / 125
: , _ (Days) Group |  Group Group | _
Tag . SetptFunction . Date Intervall AsFound .  AsLeft % Span _|[Range = 0-125 Units
) ' : ' Setpoint Changes Implemented
. ; per W.O.'s 01-892-000, 01-893-
: ) : 000, 01-894-000. Old Settings:
741F . RodBlockHi : 4/24/01 - 921 107.0 1035 080% [ el Rod Block = 675 £ 125;
: : Hi Rod Block = 106.25 / 125 and
i , o N i Hi SCRAM = 118.25 / 125.
~ 741F _ RodBlockHi | 10/16/98 1083 | ~ 1060 106.0 0.80%
741F Rod BlockHi - 12/8/95 836 1070 107.0 000% || ) ) ]
741F Rod Block Hi | 8/24/93 . 107.0 107.0
| 741F | SCRAMHI | 512/, 18 * 1150 115.0 0.40%
: : : : Setpoint Changes Implemented |
; ; ‘ T per W.0.'s 01-892-000, 01-893-
. , : ; 000, 01-894-000, Old Settings:
7IF  SCRAMHI  4/24/01 | 971 = 180 | 1SS 000% [l I Rod Block = 6.75 /gs;
5 . ! Hi Rod Block = 106.25 / 125 and
. i i . . e . .JiHi Hi SCRAM = 118.25 / 125.
| _741F  SCRAMHi 10/16/98] 1043 | 1180 & 1180 -0.80% -
747F  SCRAMHI . 12/8/95 | 836 1190 1190 o8% | T T T
741F : SCRAMHI . 8/24/93 . 118.0 118.0
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Drift Calculation For Intermediat Range Monitors VYC-2236 Rev. 0

IRM Trip Circuit Extended Interval Statistics and Outliers Attachment 7
Combined Trip Circuit, Extended Int. Tag Date  Interval, % Span
- N . 741A | 05/12/01 18 . -040%
— _ZAIA o424 1 ] Ddo%
e . 741A | 10/16/98 1043 =~ 040%

I — - 741A 12/08/9%5 607 | 0.00%
. . | 741A 04/10/94 229 | 040%
i _ T 7-41A 05/12/00 18 0.40%
- . TMA 04/24/01 921 . 0.00% |
- 7-41A 10/16/98 1043 : -0.80%
e L - 7-41A 12/08/95 836 |  0.00%
| - - 7-41A 05/12/01 . 18 0.00% |
~ T T7mA 04/24/01 921 . 0.00% |
- i 7-41A 10/16/98 1.9’!?‘!.'[ __0.00%
_ _T 7-41A 12/08/95 836 | -0.80%
| o 7-41B 05/12/01 18 | -040%
o 7-41B 04/24/01 921 __ 0.00%
- iy 7-41B 10/16/98 1043 |  0.00%
. . 741B | 12/08/95 836 : 0.00% |
_ _._ 7-41B 05/12/01 18" 0.40% |
- N 741B | 04/24/01 921 040% |
j.....741B 10/16/98 1043 ; _-0.80%
- 7418 | 12/08/95 836 | 000%
o 7-41B 05/12/00 18 - _-0.40%
S 7-41B 04/24/00 521 ; = 0.00%
i 7418 10/16/98 1043 | 0.80% |
i 7-41B 12/08/95 8% ' 000%
) - .. 7H4IC 05/12/01 18 .  0.00% 4
- o 7-41C 04/24/01 921 ; 040% |
. 741C_ TT10/16/% ~ 1037| 040%
—_— e 74C | 12/08/95 836 | _ 0.00%
— - 74C_ | 05/12/01 18 0.00%
7-41C 04/28/01 s . -080%
- L _7-41C 10/16/98 1043 .  0.00%
I _— i} J741C | 12/08/95 836 | 000% |
S R - 741c | 05/12/00 0 18 0 0.80%
. 7-41C L 04/24/01 921 . -0.40%
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Drift Calculation For Intermediat Range Monitors VYC-2236 Rev. 0

IRM Trip Circuit Extended Interval Statistics and Outliers Attachment 7

Combined Trip Circuit, Extended Int Tag - °  Date Interval: % Span l
e 741C T 10/16/98 | 1043 ©  0.00% _
B o - N 741C 12/08/95 , 836 0.00% _

— —— el 7TMD  05/12 12/o1; 18 000% |

__ ' ) 741D 04/24/01 921  -040% |
- 741D 10/16/98" 1043 0.00%
. . 74D T 12/08/%5 826 -0.80%

e o o _ 1 741D 09/03/93] 10 0.80%
T 741D 05/12/01 | 18  0.00%
o _ | 7D o4/24/1] 21 .~ 080%
T T 741D - 10/16/98 | 1043 |~ 0.00%

_ o ) 7-41D 12/08/95 ! 836  0.40%
T T 7-41D 05/12/01¢ 18 0.00%
I L 0T 7mp Tujsi] wi | 040w

741D | 10/16/98 | 1043 .  0.00%
) 741D 12/08/95| 836 : _ 0.40%
o - 741E . 05/12/01 18 | 0.00%
o o 7-41E 04/24/01 | 921  .040%
- ~__ o | 74E 10/16/98 | 1043 _ 0.00%
- o _ 1 741IE 12/08/95 | €36 -0.40%
[ _ o 7-41E 05/12/01 ] 18 0.40%
[ - ] 7-41E _04/24/01 ¢ 921 -0.80%
. N o 741E  10/16/%8 | 1043 -040%
- - o 741E | 12/08/95| 796 . 0.00%
o o 7-41E 10/03/93 | 40 0.40%
o - 741 C05/12/01. 18 T -0.40%
. 741E . 04/24/01 ;. 971 -080%
- o o 7-41E 10/16/98 | 1043 © 0.00% |
- 741E . 12/08/9%5 | 83 .  080% |
[ o - 741F 05/121014 (18 T 0.00% |
B B o 7T4F  04/24/01} 921 0.00% |
T L 741F_  10/16/98 _ 1043  0.00%
I —— _ 741k ,1’5/08/951 86 _ -040%
T - . 74F  05/12/01 18  040% _
- - _.__ _74F | 04/24/001 91 | _ 0.80% |
. 74F '10/16/98 | 1043 . -0.80%
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Drift Calculation For Intermediat Range Monitors VYC-2236 Rev. 0

IRM Trip Circuit Extended Interval Statistics and Outliers Attachment 7
Combined Trig Circuit, Extended Int. Tag Date Interval] % Span
- 741F __ | 12/08/9% | 836 | 000% |

T . 741F " 1 05/12/01 18 | -040% |
I T — 741F | 04/24/01 7 21 | 0l0% 1
T T T 74F 0 10/16/98° 1043 | -0.80%
T : 7-41F 12/08/95 ] 836 |  0.80%
Combined Trip Circuit, Extended Int. ___ICOUNT | 75 & 75 | 75
_|AVGINTERVAL | .7 Te7e | 676
Reggred Trip = Various AVERAGE | . i . | 0.0907%
Tolerance = + 0.75 Units _sToRV L T 049t '1
[Range = 0- 125 Units VARIANCE — . . 71 00018%
(Drift calculated based on % Span) KuRToslS | U T -0370
SkEwNESS T R TR 17
T __ IMAXIMUM L. 1083 [ osooo%
T MINIMUM . ] 10 T -08000%_|
LT T CE T T N PO W™
A T STDEVx95/9%5TIF| . | . | 09804%
i %OFORIGCNT | ] 100.00%
T e e i | 300
Max Pt~ | T 1.4208%
[Outlier Equation i e
Max Pt = Absolute Value(Average)-'-Absolute Value(Stdev x Crit ~
= Stansbcal Ontliers . f
= Data excluded as Outlier ; i
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Drift Calculation for Intermediate Range Monitors . 3 VYC-2236 Rev. 0
Trip Circuit XY Scatter Attachment 8

XY Scatter (Raw Data) - IRM Trip Circuit Drift

1.5% - + IRM Trip Circuit % Drift l
|
|| —6— Lower Tolerance Interval i
| |t UpperTolraceeral |
1.0% AN A A — AN ——D— A
L g L »
0.5% -
0 * [ J L J L J
i
Q 00% >— . pommis e n b e+ — P . e e e ——— @ - ——— - - - - m emmman -
=S 0 200 400 600 800 1000 1200
N L * L g
0.5% -
- - . *
-1.0% GBO- © © o-—0 ©
|
15%
Interval - Days
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Drift Calculation for Intermediate Range Monitors

VYC-2236 Rev. 0

Trip Circuit XY Scatter (AV) Attachment 8
XY Scatter (Absolute Value) - IRM Trip Circuit Drift
12% . & IRM Trip Circuit % Drift (AV)
|
I —O— Upper Tolerance Interval
% we 2 e o-o—o o
g 0.8% -oe ” . .
Ia‘ .
>
5]
=
§ 0.6% -
<
£
?3 04% 1 ¢ & . . * .
02% -
!
0.0% & G m—es g ¢ — e . Ceeme s aeme—ee e v m——— e el —— —— _—
0 200 400 600 800 1000 1200
Interval - Days
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Drift Calculation for Intermediate Range Monitors VYC-2236 Rev. 0
Trip Circuit Regression Attachment 8

Regression Line (Raw Data) - IRM Trip Circuit Drift

% Drift

2'0% R —— . - . EE———— . —— ¢
¢ IRM Trip Circuit % Drift
—6—Lower Tolerance Interval
15% =4 Upper Tolerance Interval
=== Linear (IRM Trip Circuit % Drift )
10% A/ £x - A £ A
* »
0.5%
o0 . . » .
y = -2E-06x + 0.0003
R*=0.0323 .
0.0% T T —— . P L U ——p —— e ——— o ——— p - s e m—y . e —— .
0 200 400 600 300 000 1200
* * * *
-0.5% -
. o . -
-1.0% CB-O— C S 0-G—© ©
-15% -

Interval - Days
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% Drift (Absolute Value)

Drift Calculation for Intermediate Range Monitors VYC-2236 Rev. 0
Trip Circuit Regression (AV) Attachment 8
Regression Line (Absolute Value) - IRM Trip Circuit Drift
12% - - ¢ IRM Trip Circuit % Drift (AV) |
: —6~ Upper Tolerance Interval !
' e=——Linear (IRM Trip Circuit % Drift (AV)) °
1% we o -© @06 —0 -
0.8% oo TYS . .
i
0.6%
| |
04% . & o . y = 4E-07x + 0.0028 . R . |
. R*=0.0023
02% :
0.0% - &— . cmim e e e g A e el —— — e e * b— - T~ p—
0 200 400 600 800 1000 1200
Interval - Days
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Drift Calculation for Intermediate Range Monitors VYC-2236 Rev. 0
Trip Circuit Time Dependency Attachment 8

Time Dependency - IRM Trip Circuit Drift

0.50%
& o
0 :
40% O
030% - [ e e
—0—STDEV
) —©— Average
020% - . — ¢ e n
E 0.10% -
X
0.00% - % —— e —— e T = - T = ~£d . ——— i m
¢ ' 200 400 600 800 1000 1200
-0.10% -
-0.20% -
-0.30%
Interval - Days
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Drift Calculation for Intermediate Range Monitors VYC-2236 Rev. 0
Cumulative Probability . Attachment 8

Cumulative Probability Plot - IRM Trip Circuit Drift

120 -

# Probability

..... -,

~—Linear (Probability) i 100 -

y = 6330.3x + 55.739

& R*=0.8736

:5

2

[}

&

e e e e e —— e e — S — : S ey
1.0% -0.8% -0.6% -04% 02% 0.4% 0.2% 0.4% 0.6% 0.8% 1.0%

20 -
% Drift
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Drift Calculation for Intermediate Range Monitors VYC-2236 Rev. 0
Normalized Probability Attachment 8

Normalized Probability Plot - IRM Trip Circuit Drift

35
. & Multiple of STDEV 30
~—Linear (Multiple of STDEV) . 25 +
20 >
L
o)
= 1.0
k)
=
2
,;; e e i e . e - —_— e e
g -1.0% -0.8% 0.6% $% 0.2% 04% 0.6% 0.8% 1.0%
= ‘
5 y = 224.91x + 0.2039
8 R? = 08963
£
A<
*
. 20
. 2.5
3.0
-35 -
% Drift

Vermont Yankee Design Engineering VYC-2236 Trip Circuit Group Charts.xls Page 7 of 9




Drift Calculation for Intermediate Range Monitors
Histogram

Frequency
]
o
4--

ol
w
-

Histogram - IRM Trip Circuit Drift

-0.734% -0.520% -0.305% -0.091% 0.124%

Bin

Vermont Yankee Design Engineering

VYC-2236 Trip Circuit Group Charts.xls
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Drift Calculation For Intermediate Range Monitors VYC-2236 Rev. 0

Summary Attachment 8
STDEV -
Cownt . B T 7
STDEV - _ 0429% | _1STDEV%_ | 2STDEV %
Average _00%1% _ 6267% 94.67%
1STDEV Range . _ _ T 0520% ____0338% .
2STDEVRange = . _0949% . _0767%
'''' - Tt Normal " [RM Trip ) ]
. Distribution . Circuit % Drift :
_1Standard Deviation _6827% 62.67% )
25tandard Deviations T 0545% 94.67%
MEAN BIAS -
IRM Trip Circuit
Calibration Point % Drift
Count = _ ) . - .. .
|Average (Absoulute Value) _ 0.0907% N - ]
Standard Deviation ) 04291% | ]
Absolute Value of Maximum Allowed Average 0.098% | . ) ]
Mean Bias ! No i
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Drift Calculation For Intermediate Range Monitors VYC-2236 Rev. 0
IRM Zero Circuit Raw Data Attachment 9
Intermediate Range Monitors ~ 7-41A-F CALIBRATION FILE DRIFT ANALYSIS
! ' he Zero Adjust Circuits for DC
; i ) Amplifier AR-15 and Feedback
. InitialData | InitialData :RawDriftData InitialData : Initial Data ; Raw Drift Data [Module Z-14 areQ Vdc.
{ (Days) . AR-I5 AR5 T AR-I5 Z-14 Z-14 Z-14 olerance = £ 10 mVdc or £ 0.01 Vdc
Tag Date  |Interval  As Found AsLeft . % Drift As Found As Left % Drift | ange = 0-10 Vde¢
741A  5/12/2001] 5 000100 ' 000100 _  00000% _ 0.00100 0.00100 0.0200%
TT7HA5/7/20m: 8 0.00100 000100 .  0.0000% 000100 " 000100 | -0.0200%
741A 4/29/2000 5 0.00100 000100 - 00100% 000100 0.00100 0.0100%
741A  4/24/2001; 35 0.00100 0.00000 . -00026% 000100 0.00000 0.0100%
740A  3/20/2001] 187 . 000126 | 0.001% 00126% 000000 -  0.00000 0.0000%
741A 9/14/2000] 290 ;™ 0.00000 000000  -00120% . 000000 0.00000 0.0050%
_74A 11/29/19%9 4 | 000120 000120 | -0.0010% -0.00050 | -0.00050 0.0060% |
7414 11/25/19% 10| 0.00130 0.00130 0.0000% ; -0.00110 000110 . 0.0140% || ) —
741A  11/15/199%9 12 ' 0.00130 00030 | 0.0010% " 0.00030 | 0.00030 0.0240%
741A  11/3/199%9) 4 000120 = 000120 . -00010x  -0.00210 00010 | -0.0070% L _
| 7-41A  10/30/19%9] 3 000130 | 000130 0.0030% 0.00140 ' -0.00140 0.0060% ] _
741A  10/27/1999] "376 " 0.00100 000100 00000% _ -000200 . -0.00200 0.0000% ) T
741A  10/16/1998] 128 . 000100 _| 00000 | -0.0020% -0.00200 | _-0.00200 ~0.0060%
7-41A  6/10/1998; 15 000120 000120 :  0.0000% - -0.00140 -0.00140 0.0060% _
741A  5/%6/198! 31 000120 | 000120 ' 0.0020% -000200 | 00020 | -0.0100% ) ] T
|_741A  4/25/19%8] 7 . 0.00160 000100 ~ "~ 0.0000% 000100 ., 000100 | -0.0100%
7-61A | 4/18/19%8) "2 " 000100 | 000100 | T00000% | “00000 " oo . eoooox | T T |
| 7A1A  3/2%/199%87 5 000100° | 000100 | "0.0000% " " 0.00600 0.00000 0.0000% . )
741A _3/71/19981 4 " 000100 000100 .~ 0.0100% 0.00000 0.00000 00000% |l . T
T741A "73/17/1998] 112 | 000000 | 000000 . -0.0100% 0.00000 0.00000 0.0100% T .
7-41A T11/35/1997 89, 0.00100 0.00100 0.0000% -0.00100 -0.00100 00100% ||
741A  8/28/1997| 108 | 0.00100 000100 | 0.0000% 0.00000 0.00000 0.0000% ~ |{Only TRMs A-E Tested.
741A 75/12/197° 11 . _ 000100 | 000100 00020% 000000 | _ 0.00000 ooo%0% |
| 791A | 51/19%7 6 ' 000120 000120 |  0.0020% -0.00090 -0.00090 00000% | T T T
| 741A _L_/1997 182 0.00100 000100 ' 0.0000% __0.00000 000000 | 0.0000% || _“_ —
741A |10/25/1996 7 ;_ 000100 | 0.00100 20.0020% 0.00000 000000 7 0.0100% |
; i j {For the Z-14 AF/ AL Readings, mV
i ' ‘ was not noted. It was noted on the
f I [ values above it on AR-15. In addition,
: I the device was not adjusted, and in
7-41A :10/18/]996 6 0.00120 0.00120 0.0020% -0.00100 000100 ;  -0.0100% rder for this to happen, the value
ust have been in tolerance.
! erefore, these readings were
e Al L . |interpretedtobemv. |
7-41A  10/12/1996, 11 . 0.00100 000100 . 0.0000% 0.00000 000000 -0.0100%
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Drift Calculation For Intermediate Range Monitors VYC-2236 Rev. 0

IRM Zero Circuit Raw Data ' Attachment 9
Intermediate Range Monitors 741IAF ‘ ' ; CALIBRATION FILE DRIFT ANALYSIS
: : : Amplifier AR-15 and Feedback
o _ Initial Data __Initial Data  Raw DriftData. Initial Data ; Initial Data _Raw Drift Data [[Module Z-14 are 0 Vdc.
" {Days) | ARTS T AR5 AR15 Z-14 i Z14 , Z14 J olerance = + 10 mVdc or £ 0.01 Vdc |
Tag . Date :Interval, As Found _ AsLeft % Drift @ AsFound Asleft % Drift |[Range=0-10 Vde
| 741A  10/1/19%; 24 | 000100 000100 '  0.0000% 0.00100 000100 ~  00100% __
741A_ T 9/7/19% . 4 000100 |, 000100 0.0000% 0.00000 _ 0.00000 .  0.0000% o
| 74A  T9/3/19% 270 000100 , 000100 ~ _ 00000% 000000 ' _0.00000 -  0.0000% o -
741A  12/8/1995. 223 000100 ' 000100 = _00200% . 0.0000 000000 ° _ 0.0000% ) |
| 741A _ 4/29/1995] 7 000100 ~ 0.00100 _-00200% ' 000000 000000 _  0.0000% L ] ]

T41A 4/22/1955] 14 000100 © 000100 _ 00000% ' __ 000000 0.00000 ,  -0.0100% _ o

| 7-41A  4/8/1995' 14 | 000100 ; 000100 : 0.0000% 000100 | 000100 _  0.0100%

7-41A 3/25/1995! 7 000100 | 000100 |  0.0000% 0.00000 000000 _ _ -0.0100% ~ ]
741A_ 3/18/1995] ~3 000100 0.00100 I—0.0000% 0.00100 0.00100 ~ 0.0000% : _
741A . 3/15/1995] 151 000100 . 000100 ~ 00000% : 000100 | 000100 0.0100% ]

__7mA” ho/1571994] 1| 000100 T 000100 . 0.0000% 0.00000 0.00000 - 0.0000% o . .
741A  10/14/1994] 10 000100 : 000100 ; 00000% . 000000 ~ 000000 __ -0.0100% . e ]

_741A  10/4/19%, 5 000100 000100 | 00000% , 000100 . 000100  0.0100% i
741A  ,9/29/1994' 172, 000100 000100 00100% . 000000 | 0.00000 | 0.0000% | _

[ 741A -4/10/1994 13 [ 000000 ; 000000 |  0.0000% . 0.00000 000000  -0.1000% ]
741A° °12/18/19%] 1 000000 i 000000 | -00100% ' 0.01000 001000  0.1000% ]
| 74iA” 12/17/1993 10 ' 000100 000100 . 00000% _, 000000 000000 -0.0100% |

_741A 12/7/1993] 4 00010 | 000100 _r__o.oooo% 0.00000 000100 . -0.0100% ]
741A . 12/3/1993| 43 000100 | 000100 | _00000% = 000100 000100 . ~0.0100% -

| 70A_ 10/21/199] 7 0.00100 " _ 000100 ! ~0.0000% | ~ 000000 0.00000 0.0000% o _

741A  :10/14/199 11 : 000100 000100~ 00000% | 000000 , 0.00000  -0.0100% e
741A  .10/3/1993; 8 000100 : 000100 . 00000% 000100 | 000100 ; 0.0100%

 T41A - 19/25/1993] 7 000100 | 000100 ' 0.0000% : 000000 000000 -0.0060% ]
741A  19/18/1993; 8 000100 . 000100 | 00000% : 000060 000060 -0.0040% R

| 741A "9/10/1993. 7_ | 000100 000100 :  0.0100% 000100 | 000100 0.0100%

741A 9/3/1993 . 6 000000 . 000000 . -0.0100% .  0.00000 000000 0.0000% _
741A 8/28/1993| 4 | 000100 , 000100 - 0.000% : _ 0.0000 000000 0.0000% o]
741A  8/24/1993 000100 i  0.00100 i 000000 . 0.00000
741B  75/12/20001! 3 | 000400 @ 000400 , 00040% ' 000%0 : 000900 ' _ 0.0220% o
741" 5/9/2001: 10 , 000360 000360 : 00360% 000680 | 0.00680 _ 0.0480% [[RMsB,Dand FTested.

 741B__ 4/29/20001, 5 ;000000 000000 ' 00100% 000200 000200 , _-0.0500%

7418 4/24/2001; 35 & 000100 000100 _ 00140% . 000700 000700 . _ 01100% | ] ]
741B © '3/20/2001! 187 | OO . 000040 " _01470% 000400 _ 000400 ~ -0.0500% _ [|AFDataOutofTolerance |
741B  9/14/2000: 294 | 000100 000100 ‘' T-00050% ~ 000100 17T 000100 < 0.0070% _ B )
7418 11/25/15990 10 | 000150 .~ 000150 -00340% 001600 . " 0.00030 -0.0880% __|/AF Data Out of Tolerance
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Drift Calculation For Intermediate Range Monitors VYC-2236 Rev. 0

IRM Zero Circuit Raw Data Attachment 9
Intermediate Range Monitors | 7-41A-F ; : CALIBRATION FILE|DRIFT ANALYSIS
A j ! H : ! i Zero Adjust Circuits for DC
; ' ' Amplifier AR-15 and Feedback
‘e . ., __i italDam InifalDa RawDritData lnitialData InitialDofa | Raw DriftData[ModuleZ14are0Vde |
' (Days); AR5 ARIS | ARI5 Zia Z14 . ZM__ |Tolerance = 410 mVdc or + 0.01 Vdc
Tag Date .Intervall AsFound | Asleft = % Drift As Found AsLeft | % Drift Range = 0-10 Vdc
[ 7418 11/15/199% 12 | 0004% . 000490 _ -0.0170% | -0.00720 . _-0.00720 | -0.0500% e
7-41B  i11/3/1999 4 ' 000660 . 000660 ' -0.0030% = -0.0020 - -0.00220 -0.0080% ) o N
741 10/30/199% 3 3 .. 0006% 000690 : -D0010% 000140 . -0.00140 0.0040% T
7418 [10/27/1999 376 4 0.00700 000700 | 0.0000% : -000100  -000100 : -0.0320% L . ]
7-41B__10/16/1998; 128 : 000700 . 0.00700 00560% . 002000 000220 ~  01680% _ JIAF Data Out of Tolerance
7418 '6/10/1998; 15 |  0.00140 000140 . 00074% | 000320 0.00320 0m00% ||
741B__15/26/1958. 31 | 000066 000066 . 003%% : 001390 = 0.00020 0.1090% __[|AF Data Out of Tolerance
_7-41B 14/25/1998: 7 . -0.00330 000330 | -0.0030% - 000300 , 0.00300 0.0000% B o
7418 |4/18/1998" 23 . 0.00300 !  -0.00300 00200% : 000300 ©  0.00300 0.0500% '
7418 [3/26/19981 5 .  -0.00500 11 000500 | 0.0000% | -0.00200 __-0.00200 -0.0200% o )
741B  }3/21/1998) 4 . 000500 4000500 : -0.0500% ’ +0.01500 - _ 0.00000 -0.2500%  [IAF Data Out of Tolerance _
[ 7-41B_ '3/17/19%%8; 112 | 000000 | 000000 - -00100% . 001000 00000 ! 00%0% | T
7418 T1/25/19971 89 0.00100 | 000100 0Mmo0% : . 000100 000100 0.0000% e
’ : i IRMs A-E Tested. As Found
7-41B _ 8/2_?/1997 108 » 0.0'1}(—)9“ ) 0.00000 9."1.100% . o:oss_oo_m.w o.oouzo L 0300% Outof Tolerance,
7418 |5/12/1997: 11 . 000000 . 0.00000 0.0000% =  0.00300 _ 0.00300 om00% | T
741B__|5/1/1997: " 6 . 060000 | 7000000 ' _00100% ! 000000 " 0.00000 0.0000% _ . O
7418 4/25/1997' 182 | 001100 ; 000100 . -03200% 001100 0.00000" | _-0.0600% |[AF DataOutof Tolerance |
7-41B 110/25/1996, 7 _: 000100 ' 000100 | 0.0000% 000500 °  -0.00500 0.0000%
7-41B__ (10/18/199%6 6 000100 , 0.00100 -0.0100% :  -0.00500 -0.00500 ' _-0.0100% T ]
7418__110/12/i%96 11 000200 | 000200 | 00100% | -0.00400  -0.00400 . _-0.0400% . _
7418 [10/1/199%6; 34 . 000300 | 000800 " 00000% | 000000 " "0.00000 0.0000% - L
741B__ ' 9/7/19%; 4 : 000300 ‘000300 . -00030% : 000000  _0.00000 0.0020% . . _
7418 " 9/3/199% i 270 | 000330 ' 0.00330 00530% 002440  -0.00020 0.1740% _||AF Data Out of Tolerance
7418 :12/8/1995. 223 : -0.00200 -0.00200 00400% 000700 ' 000700 |  0.1000% B T
7-41B__14/29/1995 7 i -000600 -0.00600 0.0000% ; -000300  -0.00300 -0.0100% ]
7-41B 14/22/1995. 14 000600 | 000600 ' -00700% ;| -0.00200 ~ -0.00200 ‘ -0.0300%
7-41B 14/8/1995: 14 000100 - 000100 . 00700% : 000100 000100  0.0400% e
7418 3/25/1995! ~7__t 000600 : -0.00600 -0.0100% * 000300  -0.00300 -0.0260% __
| 7418 13/18/1995. 3|  -000500 ' -0.00500 0.0000% 000040 , -0.00040 0.0040% o
7418 :3/15/1995: 151 ; -0.00500 ~~ -0.00500 00700%  -002700 000000 | -03200% [IAF Data Out of Tolerance ]
7-41B_ .10/15/1994 1 . 000200  0.00200 00000% 000500 000500 | _00000% - o
741 10/14/19% 10 . 000200 000200 - 0.0000% 0.00500 000500 0.0900% e e e -
| _7-418 110/4/1994 5 - 0002007 "7 000200 | T-O0100% ;000400 000400 °_~-00400% . o]
[ 7-018 9/29/ 1994 172 000300 : 000300 = 0.0700% 0.01900 0.00000 . 0.2000% AF Data Cut of Tolerance
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Drift Calculation For Intermediate Range Monitors VYC-2236 Rev. 0
IRM Zero Circuit Raw Data Attachment 9
[Intermediate Range Monitors |~ 741A-F ». . B CALIBRATION FILE|DRIFT ANALYSIS
! ’ : T ' ' ‘ The Zero Adjust Circuits for DC
’ : 5 ' ' plifier AR-15 and Feedback
o e Initial Data_, Initial Data ~Raw Drift Data, Initial Data_; Initial Data . Raw Drift Data [Module Z-14 are 0 Vdc.
) i (Days) ;| AR-1S AR-15 AR5 T Z-14 Z-14 Z-14 _|Tolerance = + 10 mVdc or £ 0.01 Vde
| Tag Date  Interval] AsFound Asleft . %Drift , AsFound As Left % Drift Range = 0-10 Vdc
741B ' 4/10/1994° 113 ; -0.00400 000400 " 00000% _ 000100 ' -0.00100 -0.0100%
7418”7 12/18/19%, 1 -0.00400 000400 ' -00800% 000000 | 000000 _  00000% N
7418 12/17/1993 _ 16| 0.00400 000400~ _ 00700% T _0.00000 000000 ; -gow00% [ T " ]
| 74018 12/7/1993 4 -0.00300 000300 ' 00000% | _0.00100 000100 @ 00000% | ) N
7418 12/3/1993. 43 T -0.00800 000300 | 0.0400% -0.01300 000100~ -01300% _|/AF Data Out of Tolerance
| 7B 10/21/1993: 7 0.00100 000100 "~ 0.0000%  _ 0.00000 0.00000 00000% | 7 _
_741B  :10/14/1993. 11 . 000100 000100 ~ -00100% | -0.01100 0.00000 -0.0400% _[|AF Data Out of Tolerance
| 7418 110/3/1993, & | 000200 000200 ~ -00200% | 000700 | -0.00700 -0.1000% | . _
718 _|9/25/1998) 7 000400 | 000400 | 00000% , 000300 | 000300 ' 00500% | . _ .
| 741B_"19/18/19931 & | 0.00400 000400 =~ 0.0000% i _-0.00200 000200 ‘" 00100% |~ - ]
7-41B ;2/10/19%8 7 000400 |  0.00400 .00100% : -000300 000300 ' 00300% || ] i
| _741B_ 1 9/3/19B3: 6 0.02000 000800 ~  00100% . -0.01700 -0.00600 .  -0.1700% _ [|AF Data Out of Tolerance
7418 8/28/199 " 4 000900 000900  00000% .  0.00000 0.00000 | 00000% || ]
741B | 8/24/1993. | 0.0090 0.00900 "t o.0a800 0.00000 AF Data Out of Tolerance
_741C__'5 _/12/2001‘ 5 00020000 ; 00020000  00100% ° 0.0063000 | 00063000 @  00330% |
“741C 15/7/200 ¢ T8 00010000 | 00010000 _ 0.0100% | 0.0030000 | 0.0030000 0.0800% [liRMs A, C, and E Tested |
_741C__4/29/2001 5 00000000 | 00000000 :~ -0.0100% 00000000 | 00000000~ -0.0300% ||
“741C _!_/_24/2001: 35 0.0010000 , 00020000 00100% 00030000 | _0.0030000 i 0020% I - i
| _741C_"3/20/3001 " 187 | 0000000 | 00000000 -00900% ;00260000 0.0005000 , -0.2700% ||AF Data Out of Toierance |
741C" _9/14/2000 204 ! T0,0090000 | _0.0090000 00130% " 0.0010000 | 0.0010000 00550% |l
741C_111/25/1999 10 0.0077000 | 00077000 . _-00040% | -0.0045000 | -0.0045000 , -0.0070% - _
~7-41C __/15/1999| 12 0.0081000 | 0.0081000 -0.0100% ' -0.0038000 . -0.0038000 | -0.0310% |
_ 741C_ ,11/3/139_9_._5 00091000 | 00091000 _ 0.0010% -0.0007000 | _-0.0007000 00070% || ]
|_741C_ 10/30/1999 3 1 00090000 . 00090000 _ 0.0000% { 00000000 | 0.0000000 00000% f T ) ]
_7-41C__110/27/1991 376 | 0.0090000 | 00090000 : 0.0000% ;00000000 00000000 00000% | - _
~741C '710/16/199& 128 | 00090000 | 00090000 ' 0.0500% 00166000 : 0.0000000  ~ 0.1430% _ ||AF Data Out of Tolerance
T741C _6/10/1998 15 00040000 ; 00010000 00100% ~ 00023000 | 00023000 ~ 0.0200% _ o
741C ~ 5/26/1998. 31 00030000 : 00030000 ~ 0.0200% . 00116000 ' 0.0003000 "00760%  [|AF Data Out of Tolerance |
7-41C  14/25/1998. 7 i 00010000 | 00010000 ~_0.0100% ~ 0.0040000 . 0.0040000 0.0100% T - j
[ 7ac :4/18/1933__ 23, 00000000 i 00000000 ~ _00000% 00030000 ' 0.0030000 o0300% f T
_741C__"3/26/1998 5 0.0000000 | _0.0000000 0.0000% : 0.0000000 ' 0.0000000 00000% ||
74C _3ynjem e 00000000 : _0.000000  0.0000% -00200000 . 00000000 _  -0.2000% _||AF Data Out of Tolerance
T741C T°3/17/199%8_ 1127 |__0.0000000 | 00000000 -0.0400% 00100000 00000000 0.1900% | T
| 7a1C _11/25/1997 _ 89 . 00040000 _ 00040000 ~ -0.0800% . -0.0090000 : -0.0090000  -0.0900% || -
" 7-41C ~ 8/28/1997. 108 | '0.0070000 "~ 0.0070000 0.0700% 0.0230000 ~ ' 0.0000000 0.2200% ~ |[Only IRMs A-E Tested.
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Drift Calculation For Intermediate Range Monitors

VYC-2236 Rev. 0

IRM Zero Circuit Raw Data Attachment 9
[ntermediate Range Monitors _____ 7-41A-F X CALIBRATION FILE|DRIFT ANALYSIS ,
‘ % ; T o The Zero Adjust Circuits for DC
; : 1 plifier AR-15 and Feedback
— |, ——, MnitialData _initialData_|Raw DriftData InitislData  Initial Data | Raw Drift Data [Module 2-14 are 0 Vde.
:(Days). AR5, AR5 ARTS T 704 | TZ14 Z14 olerance = + 10 mVdc or £ 0.01 Vdc
Tag . Date |Intervall AsFound _  Asleft % Drift As Found As Left % Drift Range = 0-10 Vde
741C  -5/12/1997° 11 . 00000000 ' 00000000 '  0.0000% 00010000 : 00010000 ' 0.0000% | L
7-41C 5/1/1997, 6, 00000000 ~ 00000000 : 0.0000% 0.0010000 . 0.0010000 |  0.0100% e
741C ,4[:5/1997- 182 i 00000000 _  0.0000000 -0.0800% ~ -0.0260000  0.0000000 -0.2600% _[|AF Data Out of Tolerance o
- 741C_'10/25/19%. 7 0.0080000 o.ooaoooo,, -0.0100% 00000000 :  0.0000000 00100% I o
| 741C_ 110/18/199%| 6 0.0090000  0.0090000 0.0100% | -0.0010000 . -0.0010000 | _ 0.0100% ]
- 741C_ ;_/12/1996 11| 00080000 0.0080000 d,__mo_.oooox |_-0.0020000 ~ -0.0020000 |~ -0.0200%
| 7aC” 10/1/1996- 24 00080000 00080000 |  0.0000% 0.0000000 ; 00000000 ' -0.0100% . ]
74C_ 19/7/19% | 4 0.0080000  0.0080000 i -0.0070% 0.0010000 | 00010000 | 10.0070% , |
"741C_ 9/3/199% ' 270 | 00087000  0.0087000 |  0.0370% 0.0174000 _ 0.0003000 l_ 01140% _ [|AF Data Out of Tolerance ]
741C_ 112/8/1995. 223 - 0.0050000 00050000 |  0.0400% 0.0060000 . 00060000 '~ 0.1100% .
_7-41C_ 14/29/1995] 7 0.0010000 ~  0.0010000 - -0.0100% 00050000 ' -0.0050000 |  -0.0200% o
741C  4/22/19%5' 14 0.0020000 _ 00020000 : 00100% ' -0.0030000  -0.0030000 | -0.0600%
741C | 4/8/1995, 14 00010000 00010000 | -00100% 00030000 . 00030000 0.0500% ]
_7-41C ‘3/25/1995,_ ? 0.0020000  0.0020000 0.0000% | -0.0020000 _ -0.0020000 | _-0.0200% _
" 741C | 3/18/1995. 3 0.0020000 00020000 ; -0.0100% 0.0000000 . 00000000 |  0.0000% . j
741C  13/15/1995, 151 { 00030000 00030000 : -0.0400% -0.0140000 | ‘00000000 ' 01400% ||AF Data Out of Tolerance
741C  10/15/199%4 1 | 00070000 00070000 . 0.0000% ' 0.000000 ~  0.0000000 | -0.0100% » |
741C '10/14/19%4 10 " 0.0070000 00070000 | | 0.0000% .~ DOGIO000 . 00010000 ' 00200% f T T
741C 110/4/1994 .5 00070000 00070000 '~ 00100% | 00010000 ' -0.0010000 | -0.0100%
741C  :9/29/19%4: 172 _ 0.0080000 - 00080000 : 0.0700% 0.0170000 = 00000000 : 0.1700% _|lAF DataOutof Tolerance |
741C_ 1_/10/1994 113 00010000 . 00410000 -0.0100% 00110000 | 00000000 : -0.0100% [|AF DataOutof Tolerance
70C 112/18/1993] 1 | 00020000 00020000 _ 0.0000% 0.0100000 - -0.0100000 02000% ]
. 741C  12/17/19%; 10 0.0020000 = 00020000 = -0.0100% 0.0100000 . 0.0100000 | 0.1800% L
7-41C |12/7/199g| 4 00030000 00030000 . 0.0000% : -0.0080000 | -0.0080000 , _ 0.0100% o
7-41C _ 112/3/19931 43 00020000 - 00030000 : -0.0300% . -0.0090000 ~ -00090000 . -0.0900% |
741C 10/21/1993_ 7 | 00060000 00060000 | 0.0000% 00000000 . ~0.0000000 00000% | ]
7-41C  10/14/1993 11 00060000 00060000 -0.0100% 0.0000000 ; 00000000 : -0.0200% L
741C_ '10/3/1993i 8 . 00070000 00070000 .~ 0.0000% '  0.0020000 00020000 |  00000% |
741C__ 19/25/1998" 7 00070000 ° om* 00000% 00020000 . 00020000 ; _-0.0100% B o L
7€ 9/18/1993* 8 . 00070000  0.0070000 0.0000% 00030000 . 00030000 __ 00000% f T
741C :9/10/19%; 7 _; 00070000 00070000 __ 00600% ~ _0.0030000 00030000 _: 00300% |~ T "7 n
' 7-41C 7 9/3/19%3 6 00010000 . 00010000 t -00500% 00000000 ~ 00000000 | 0g200% || T T — T
L 741C_ [ #/28/1993, 477700060000 | 00060000 : 00000% 00020000 | 00620000 . = 0.0100% ~
7-41C__ 8/24/1993; 00060000 __0.0060000 0.0240000 i 0.0010000 AF Data Out of Tolerance
760D 5/12/2001 3 | 0.00000 0.00000 :  0.0400% 000500 ©  0.00500 ;
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Drift Calculation For Intermediate Range Monitors VYC-2236 Rev. 0
IRM Zero Circuit Raw Data Attachment 9
Intermediate Range Monitors . 7T81A-F X CALIBRATION FILE, DRIFT ANALYSIS
i Amplifier AR-15 and Feedback
- .. __. IitialData _ Initial Data jRaw DriftData Initial Data _ Initial Data _| Raw Drift Data [[Module Z-14 are 0 Vdc.
e (Days) | AR5 AR-15 AR5 Z14 Z-14 Z-14 Folerance =110 mVdc or + 0.01 Vdc
Tag Date lntervalI As Found Asleft % Drift As Found As Left % Drift Range = 0-10 Vdc
Ms B, D and F Tested., AL Value for
,__?-.HD F5/9/2001 10 ] -o.oo@ | -0.00400 i 'omi’i 0.00330 ILL | oozo% !Izlfl 4 Circuitis llegible.
741D ,4/29/2000 3 000200  -000200 ' 00300% 000100 000100 ;| -0.0100% o
741D ‘4/26/2001 2 0.00100 ___ _0.00100 00200% 000200 000200 _ 0.0000%  [Only IRM D Tested. ]
741D _ :4/24/2000 35 [  -0.00100 ~  -0.00100 00083% 000200 ~  0.00200 0.0190% - - i
741D 3/20/2000 187 |, -0.00183 ' -0.00183 -00883% . 002100 ~ 0.00010 -02500% _[|AF Data Out of Tolerance
741D 9/14/200 294 0.00700 ~  0.00700 ~0.0160% 0.00400  0.00400 0.0480%
741D |11/25/1999 10 | 0.00540 " 0.00530 0.0000% -0.00080 -0.00080 _ 0.0020% j
741D 111/15/199% 12 000540 -  0.00540 -00080% 000100  -0.00100 -0.0240% i R
741D 11/3/19% 4 000620 _ 0.00620 00020% i 000240 000140 |  0.0040% S -
_ 741D 110/30/19%%% 3 ! 0.00600 0.00600 00000% : 000100 0.00100 -0.0100% ) T
741D 110/27/1999 376 | _0.00600 _  0.00600 | 0.0000% 000200 000200 | 00000% | T ] -
7-41D__110/16/19%8: 128 0.00600 000600 | 00360% . 001950 0.00200 0.1210% _||AF Data Out of Tolerance T
741D 16/10/19% 15 | 000240 0.00240 00060% ' 000740~ 0.00740 0.0140% o o
741D 5/26/19%8. M| 000180 ] 000180 | 00180% - 000600 | ' 0,00600 0.0570% . -
! 'wo Tests on this Date for IRM D.
was PMT for WO 98-03854-00,
! which was writtem because of
rative transition for IRM D from
) ge 9 to range 10, The other
: i i urement was the normal
7-41D  -4/25/19%8: 7 |  0.00000 0.00000 -0.0020% ¢  0.00000 0.00030 -0.0150% ibration which detected this
; ‘ i roblem. The only difference in
. - adings was in Z-14 Zero Setting.
i Used calibration for As Found and
i ! MT for As Left. However, no
; k djustments were made in either
| SO S : rocedurerun, ]
741D '4/18/1998: 23 . 000020 0.00020 00120% . 000150  0.00150 0.0250% . T
741D .3/26/1998 5 . 000100 _ -0.00100 0.0100% ,  -0.00100 -0.00100 -0.0100% o - '
740 "3/21/19%° 4000000 " 0.00000 0.0000% 001500  0.00000 <0.0500% {IAF Data Out of Tolerance ]
741D 3/17/19%8 112 . 000000 000000 -0.0200% __ -0.01000  -0.01000 “-0.0500% . |
741D 11/25/1%7 89 000200 - 0.00200 00300% 000500  -0.00500 -0.0500% T
741D l8/28/1997 108, 000500 - 000500 |  0.0600% . 00190  ~ 0.00000 01800%  |Only IRMs A-ETested.
7-1D  ;5/12/1997. 11 | -0.00100 -0.00100 . 0.0000% , 0.00100 000100 | 00200% ||
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Drift Calculation For Intermediate Range Monitors

VYC-2236 Rev. 0

IRM Zero Circuit Raw Data Attachment 9
Intermediate Range Monitors ~_741AF : j

Initial Data

BEEEEREEL LS

CALIBRATION ]-'ILE| DRIFT ANALYSIS
he Zero Adjust Circuits for DC

Amplifier AR-15 and Feedback

- R T . Initial Data RawDriftData Initial Data | Initial Data ' Raw Drift Data [[Module 2-14 are 0 Vde.
; (Days) AR15 _ + AR5 AR-15 Z-14 z1 Z-14 " |Tolerance = £ 10 mVdc or £ 0,01 Vdc
Tag Date |Intervali, AsFound '  AsLeft % Drift | As Found As Left % Drift _ J[Range = 0-10 Vdc
| 741D [ 5/1/1997 . 6 _ -0.00100 1! 0.00100 0.0000% ' -0.00100 -0.00100 -00100% || ) ]
[ 741D T 4/25/1%97: 182 000100 . 000100 , -00700% __ -0.01600 0.00000 -0.2100% _ ||AF Data Out of Tolerance ]
[~ 741D _10/25/1996 7. ...0:00600 000600 _ "0.0000% 000500 ' 000500 00000% | —
| 74iD " 110/18/199%6 6 | 0.00600 000600° . 0.0000% . 000500 . _ 000500 | _-0.0i00% .
| 7410 T 10/12/199%] 11 T 0.00600 000600 -00100% 000600 0.00600 | -0.0200% | |
741D .10/1/1996, 24 - 0.00700 000700 . 00000% . 000800 | _ 0.00800 0.0100% ||
i ; , W. O. R. 25551 generated for IRM D,
741D 9/7/1%6 4 0.00700 ooo70 | -0o0010% 0.00700 000700 opsox  [PPiking H1. Declared inop, and J1
: : i gnal connector was removed. No
‘ k : fect on calibration values.
74D 9/3/199% , 270 .~ 0.00710 0.00710 0.0410% 0.00850 0.00850 01050% - T T —
| 741D 12/8/1995! 2237~ 0,00300 000300 | 00300%  -0.00200 -0.00200 00700% | T ]
741D 4/29/1995 7 . 000006 000000 T -0.0100% | 0.00900 000900 |~ 0.0000%
[ 74D [4/2/19%5; 14_ ; 000100 | 000100 . 0.0000% _ -0.00%00 . -0.00900 0.1800% ]
| 741D 4/8/1995 ' 14° T 000100 000100 | T0.0000% 000900 | 000900 01800% |
| 741D 3/25/1995 7 . " 000100 000100 1 0.0000% 000900 -0.00900 -0.0200%
| 71D 3/18/19%5, '3 ;000100 . 000100 _ 0.0100% . -0.00700 -0.00700 0.0000% W
740D "3/15/1995; 151 : _0.00200 000200 . -0.0400%  -0.00700 -0.00700 -0.1300% ]
| 7410 _10/15/1994 1 0.00600 ' 000600 : 0.0000% 0.00600 000600 ;  0.0000% ]
741D ~ j10/14/19% 10 000600 . 00060~ 0.0000% 0.00600 000600  ; 0.0000% ]
| 741D |10/4/1994' "5 | 0.00600 0.00600 -0.0100% 0.00600 000600 | 0.0200%
741D 19/29/199%4: 172 0.00700 i  0.00700 0.0500% 0.00800 000800 | 01400% | L T
741D | 4/10/1994: 113 . 0.00200 (0.00200 0.0000% __ _ -0.00600 -0.00600 , ~ -0.0100%
| 741D 112/18/1993 1 . 000200 .  0.00200 0.0000% -0.00500 | -0.00500 . -0.1000% B
| 741D |12/17/1993, 10 | 000260 | 000200 . -00100% 0.00500 — 0.00500 0.0900%
[ 741D 112/7/1993: 4 000800 . 000300 | 0.0000% -0.00400 " -0.00400 00000% ||~ o
741D '12/3/1993° 43 0.00300 000300 [ -00200% _  -000400 | _-000400 00700% | T _
741D _ 10/21/1993 7 . _ 000500 0.00500 00100% 000300 | 000300 0.0300% |
7-41D '10/14/199_;_‘_ 11_ 000400  0.00400 -0.0200% 000000 ' 000000 .  -0.0400%
741D [10/3/1993 8 . 0.00600 000600 : 00100% 000400 000400 @  0.0100% T
| 741D '9/25/193° 7 000500 000500 | -00100% 000300 . 000300 ! __ -0.0300% _ . T
741D - 9/18/1993- 8 _ 000600 . 000600 00000% 000600 : 000600 . _00100% || T T
741D 1 9/10/19% 7 0.00600 0.00600 0.0000% 000500 ;. 0.00500 0.0100%
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Drift Calculation For Intermediate Range Monitors VYC-2236 Rev. 0
IRM Zero Circuit Raw Data Attachment 9

Intermediate Range Manitors . 741A-F

i

i I

i i ‘
| | i )

CALIBRATION FILE|DRIFT ANALYSIS
! e Zero Adjust Circuits for DC

| : Amplifier AR-15 and Feedback
| ) o | Initial Data ~_ [nitial Data Raw Drift Data| InitiaiData  Initial Data ;.Bﬂ" Drift Data |[Module Z-14 are 0 Vdc,
I [(Days) | —AR-15 ] T AR15 ' TTARIS Z14: Zad T Zid olerance = 4 10 mVdc or + 0.01 Vdc |
Tag __  Date |[Interval; AsFound | Asleft % Drift AsFound  Asleft |,  %Drift |Range=010Vdc |
| 741D . 9/3/19B ] 6 000600 _: 000600 _ 0.0100% 000400 000400 | _ 0.100% ]
741D © "8/28/1993] 4 | 000500 _, 000500  _  00000% | 000300  0.00300 1. _00100% ]
7-41D  8/24/1993 T, 000500 . 000500 0.02000 0.00200
| 7-41E | 5/12/2001] 5 000260 % 000260 T 0.0040% 0.0039%0 0.00390 000%0% | B
741E_ '5/7/2001 | 8 | -0.00300 . 000800 ' "0.0100% 000300 T 000300 00300% [RMsA CandETested |
7-41E "~ "4/29/2001] 5 ! "-000400 " 000400 _-0.0700% 000000 -  0.00000 -0.0100% . - ‘
741E T 4/24/2001 35 000300 ' 0.00300 0.0700% 000100 000100 .  00070% ]
[ 7-1E " 3/20/2000 | 187 | -0.00400 T o0a0 T 0m700% 001100 . 0.00030 | -0.1800% _ [IAF Data Out of Tolerance
741E __ 9/14/2000| 294 000300 _: 000300 : 0.0140% 000700 :  0.00700 0.0100% |- o
[ 7-1E T 11/25/1999] 10 000160 000160 i -0.0020% 000600 0.00600 0.0040% ||~ . e
_7ME 11/15/1999 12 000180 000180  0.0030% 000640 000640 . -0.0040% |
 741E  11/3/1999| 4 000210 7 000210 _0.0010% 000680 - 000680 | -0.0020% _ _
| 741E '1@[30/1999' 3 0.00200 000200 "0.0000% 000700 0.00700 0.0000% || — - .
| _741E T 10/27/1599] 376 - 000200 . 0.00200 . 00000% _: 000700 0.00700 0.0100% T
741B _ 110/16/1998| 128 000200 "' " 0.00200 - 0.0140% 000800 :  0.00800 0.0860% _
| 741E ~ 6/10/1998| 15 | 000060 : 0.00060 _ 0.0180% 000060 = -0.00060 .  0.0130% . ]
| _741E5/26/1998] 31 . -000120 000120 :  0.0i80% 000190 . 000190 |, 00410% || - -
741E_ " 4/5/1998| 7 | 000300 -0.00300 __ 0.0000% -0.00600 ~  -0.00600 | 0.0000% . ]
| _741E  4/18/1998| 23 000300 000300 . 0.0000% | -0.00600 000600 . 00100% o
7-41E '3/26/1993 5 -0.00300 000300 . " 0.0000% 000700 . 000700 |__ 0.0000% |~ ]
[ 7-418 " 13/21/1998] 4 | 000300 | 000800 " -0.0300% | -0.00700 . 000700 i _-0.0700% ]
7-01E __'3/17/1998| 112 0.00000 ‘" 0.00000 0.0100% |  0.00000 _0.00000  ,  0.0000% ]
7418 [11/25/1997 89 . 000100 000106 - _.0.0300% 000000 000000 .  -0.0600% L
741E ' 8/28/1997| 108 000200 T 000200  00500% ;| 000600 0.00600 01200% _|[Only IRMs A-E Tested.
_ 7-41E _'5/12/1997| 1 000300 . -0.00300 ___ 0.0000% 0.00600  -0.00600 0.0000% -
— 741E_ 5/1/1997| 6 000300~ -0.00300 "~ 0.0000% 0.00600 000600 . 00100% | -
7-41E 4/25/19971 182 | -D00300 . -000300 -0.0500% 000700~ .0.00700 ; _-01500% | T
7415 _10/25/19%6| 7 000200  0.00200 0.0000% 0.00200 ~° "0.00800 : -0.0100%
741E © 10/18/19%6 6 | 000200 0.00200 ~ -0.0100% 00090~ '0.00900 : 00000% -
| 741E  10/12/1996] 11 000300 - 000300  _0.0000% 00090 000900 i -00100% _
| 741E +l_[1/1996 2 0.00300 000300 ' T 00000% . 001000 001000 , 00000% || T
_741E_: 9/7/19% | 4 0.00300 000300 T 00010% | 001000 001000 __ 00050% || T
741E  9/3/199%6 | 270 ' 0.00290 000290 0.02%0% 000950 000950 _ 0.0650% | t_‘ ]
_7-41E12/8/1995; 223 000000 . 000000 ~00200% , 000300 000300 @ 00500% | ) T
74iE '4/2971995| 77 | 000200 _ -500200 " :00100% . -0.00200 -0.00200 T 0.0000% '
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Drift Calculation For Intermediate Range Monitors

VYC-2236 Rev. 0

IRM Zero Circuit Raw Data Attachment 9
Intermediate Range Monitors 741IA-F l : CALTBRATION FILE| DRIFT ANALYSIS
T ‘ I N '—( he Zero Adjust Circuits for DC

’ , Amplifier AR-15 and Feedback
Initial Data *_Injtiat Data ;Raw Drift Data InitialData ;| InitialData _Raw Drift Data [Module Z-14 areOVde. |
" _(Days)  "AR-15 AR5 AR15 Z14 Zid Z-14 @LL“M&MS
Tag Date  Interval _ As Found 'As Left % Drift As Found AsLeft | % Drift _ |Range=0-10 Vdc ‘
741E 1 4/22/1995 14 000100 | -0.00100 -0.0200% ~ -000200 | -0.00200 ;  -0.0300% o o
__741E | 4/8/195 . 14 0.00100 0.00100 | 0.0200% 000100 | oootoo | 0o200%_ || L .
7-41E__[3/25/1995, 7 000100 ,  -0.00100 0.0000% -0.00100 ' -0.00100 £0.0100% ] |
_7-0E__'3/18/1995° '3 0.00100 -0.00100 0.0000% 000000 i _ 0.00000 ; __0.0000% ‘ ] o
; ; AF Data Not Out of Tolerance, Even
741E 3/15/1995: 151 -0.00100 . -0.00100 -0.0300% -0.00900 0.00000 : -0.0900% j[Though AF Differs from AL on Z-14
, — y ‘ Zero Circuit.
_7-41E_[10/15/19%. 1 0.00200 0.00200 0.0000% 0.00000 0.00000 -0.0100% o L
7-18 _10/14&994i__-3o 000200 T 0.00200 0.0000% 000400 ~0.00400 0.0400% . e i
: : W.O. 94-3191-00 Wrritten against IRM
! : ' i E due to upscale and downscale
741E  10/4/19%° 5 000200 |  0.00200 0.0000% 0.00000 0.00000 0.0000% spikes duting defector retract /
_ o L I . |iinserts. No affect on calibration.
7-41E _ :9/29/1994} 172 0.00200 0.00200 0.0300% 10.00000 0.00000 0.0900% | . N ~
I ! V.O.R. 94-013662 generated on IRM
! ! E. Spurrious spikes and trips on
741 :4/10/1994! 113 -0.00100 -0.00100 0.0100% -0.00900 000900 | -0.0300% ithdrawals and inserts of detector.
‘ ! (W. O. 94-003191-00) No affect on
Lo S S calibration. -
7-41E  [12/18/1993, 1 000000 ©  0.00000 0.0000%  -0.00600 -0.00600 . -0.1200% ]
741E [12/17/199%% 10 000000 | 0.00000 0.0000% ~  0.00600 0.00600 |  01100%
741E  [12/7/1993i 4 000000 _: 0.00000 0.0000%  -0.00500 -0.00500 :  -0.0100% __ o
741E [12/3/1993] 43 . 0.00000 0.00000 0.0200% 000400 i -0.00400 | -0.0300% .
741E_ ;10/21/19%93; 7 '~ 000200 0.00200 0.0000%  -0.00100 -0.00100 0.0000%
7-41E _ [10/14/1993, 11 . 000200 : _ 0.00200 0.0000%  -0.00100 000100 | -00100% | o ]
7-41E  110/3/1993. 7 , 000200 0.00200 0.0000% ~ 0.00000 0.00000 . 0.0000% L
) : ? Drawer was repaired per W. Q. 93-
' i 00; Voltage Preamp was
: replaced. Only IRM E tested. AF
7-41E 9/26/1996: 8 000200 ; 0.00200 -0.0400% New 0.00000 Data for Z-14 Zero Ciscuit Out of
: i ‘olerance, Likely Due to PreAmp
I N IS S N ! . . _|[Replacement. AF Data is Excluded. _
7-41E _T9/18/1995 " 8 7000600 D00G00 T 0.0000% | 000500 " -0.00900 __"0.0900% T
L7AE |9/10/1%s: 77 | 000600 000600 ! T00200% 001700 000600 ' -02600% JIAF DataOufof Toletance T
741E 9/3/1993 . 6 000400 ;. — 0.00400 ;  0.0000% 0.00900 | 000900 ;  0.0500% ]
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Drift Calculation For Intermediate Range Monitors VYC-2236 Rev. 0

IRM Zero Circuit Raw Data Attachment 9
Intermediate Range Monitors . 7T41AF | ) ; CALIBRATION FILE DRIFT ANALYSIS
2 - : L ! [The Zero Adjust Circuits for DC
Amplifier AR-15 and Feedback
L —i— . . InitalData | Initial Data Raw %_Data Initial Data | Initial Data | Raw Drift Data [[Module Z-14 are 0 Vdc,
; (Days) ARTS |~ AR5 AR-15 Z14 Z-14 Z-M4 |;!:olerance +10mVdc or + 0.01 Vde
Tag . Date 'Interval, _AsFound Asieh o %D Asfound As Left % Drift _][Range = 0-10 Vde
741E  8/28/1993] 4 ~  0.00400 000400 ~ 0.0000% . 0.00400 0.00400 0.0300% o
741E _ 8/24/1993 0.00430 0.00400 001200 0.00100 AF Data Out of Tolerance
| 741F  5/12/2001° 3 0.00222 00022 0012% 000730 000730 | 0.0630% )
7-41F  5/9/2001; 10 .  0.00100 000100 ' 00100% 000100 , 000100 . 0.0100% B, D and F Tested.
7-41F  4/29/2001] 5 | 0.00000 000000 ~ ~-00600% | 000000 | 000000 | -0.0270% :
| 7-41F  4/24/20001] 35 0.00600 000500 ~ 00600% : 000270 000270 | 0.0240% ~
[ 7-41F  3/20/2001; 187 | 2001070 000000 _ -01170% 000030 | 000030 -0.0570% _||AF Data Out of Tolerance
|_"7-41F 9/14/2000 294 j 000100 000100 . 00250% - 000600 000600 ' 0.1100%
| 741F " 11/25/1999 10 | 60150 | 000150 " 00000% . -000500 | -0.00500 |  -0.0110%
741F  11/15/19%9 12 -0.00150 000150  -0.0130% ' _ -0.00390 -0.003%0 -0.0330% T
_ 741F  .11/3/1999] 4 -000020  -000020 . _-0.0020% ~  -D00060 | 000060 | -0.0160% [ o
740F  10/30/19% 3 ! 0.00000 000000 ‘~ 00000%  0.00100 000100 | 0.0000%
7-41F  10/27/19%9 376 . _ 0.01050 000000  00050%  -0.02820 0.00100 -0.2920% _|Both AF Data Out of Tolerance
741F  10/16/1998] 128 0.01000 001000  _ 0.0480% _ 0.01700 000100 | 0.1400% _HAF Data Out of Tolerance j
_741FF  6/10/1998: 15 - 0.00620 0.00520 . " 00088% 000300 0.00300 _0.0253% , .
| 741F  5/26/1998! 31 | 0.00432 000432 1 0.0332% 001350 | 000047 |  0.0850% _[||AF Data Out of Tolerance ]
741F  4/25/1998] 7 0.00100 000100~ 00000% _ 000500 | 000500 |  0.0100% ‘
741F  4/18/1998; 23 0.00100 000100 00100% 000400 |  0.00400 0.0300%
7-41F  3/26/1998. 5 i 0.00000 000000 . 00000% . 000100 , 000i00 | _ 0.0100%
74IF  3/21/1998] 4 - 0.00000 000000 : 00000% 001700 0.00000 01700%_ j|AF Data Out of Tolerance _
741F  3/17/1998) 112 000000 : 000000 _ -0.0500%  0.00000 000000 | — 0.0000%
| 741F 11/25/1997 197 0.00500 0.00500 |, 00500% _0.00000 0.00000 0.0200% || i N
741F  5/12/1997' 11 000000 | 000000 | -0.0060% ' 000400 | _ 0.00400 0.0720% - ]
741F 5/1/1997, 6 ~0.00060 000060 - 00060%  -0.00320 -0.00320 00180% _ _ N N
741F  4/25/19%7; 182 001000 | 000000  01000%  -000500 | 000500 | -00100% Ao e
741F  '10/25/199%, 7 . 000000 | 000000 __ 00000%  -0.00400 i  -0.00400 0.0000% T -
 741F '10/18/19%] 6 ' _0.00000 0.00000 -00100%  -000400 | -0.00400 -0.0200%
7-41F _ 10/12/199%| 11 000100 - 000100 . 0.0000% 000200 000200 | 0.0200% || o ]
7-41F  10/1/19%' 24 0.00100 000100 , -00100% 000000 000000 . .00100% | 7 ]
741F  9/7/199%6: 4 . 000200 . 000200 | 00060% . 000100 ; 000100 | 00080% ] T
741F - 9/3/199% 270 ;. 000140 000140 00440% 002100 ;| 000020 01500% ||AF Data Out of Tolerance
. 74IF  12/8/1995' 223 000300 . 000300 __ 0.0400% ' 0.00600 . 000600 |  0.0700% - _'.
741F  4/29/19%5. 7 000700 _  -0.00700 -0.0100% _ -0.00100 -000100 | -00100% [ i T
7-41F _ 4/22/1995 14 . 000600 -0.00600 . 0.0100% _  0.00000 . 000000 ; _0.0300% || T T
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Drift Calculation For Intermediate Range Monitors VYC-2236 Rev. 0
IRM Zero Circuit Raw Data Attachment 9
Intermediate Range Monitors | 7-41AF ' CALIBRATION FILE[DRIFT ANALYSIS
| .' ! ; he Zero Adjust Circuits for DC
; . Amplifier AR-15 and Feedback
i _.____; InitalData  itialData jRaw Drift Data _InitialData ' Initial Data _ Raw Drift Data [[Module Z-14 are 0 Vdc.
1T “(Days)| TARI5S . AR5 AR-15 Z.14 Z-14 Z-14 ][Zolerance- +10 mVdc or £ 0,01 Vdc ]
[ Tag Date__ Interval] _As Found Asleft | % Drift | AsFound As Left % Drift__|Range = 0-10 Vdc
7-41F_ | 4/8/1995 | 14 0.00700 ~ -0.00700 ,i -0.0100% _j -0.00300 00300  0020% Y| 0 0 ]
7-41F_ 13/25/1995 7 000600 ~ -000600 | 00000% 000100 ' -000100  -0.0100% - o
741F __ [3/18/1995 3 _ 0.00600 _; 000600  0.0000% 0.00000 0.00000 0.0000% . T ]
741F ~ |3/15/1995 151 | -000600 -0.60600 -0.0600% . -0.01700 000000~ -0.1700% _||AF Data Out of Tolerance
7-41F__[10/15/1994) 1 . 000000  0.00000 0.0000% . 0.00000 0.00000 0.0000% : ]
741F__[10/14/1994 _10 000000 000000 | 00000% .  0.00000 000000 -0.0100% . ]
741F _ [10/4/19%4° 5 |__ 0.00000 . _ 0.00000 0.0000% 000100 000100~ -0.0200% - - ]
7-9F [9/29/19% 172 000000 © 000000 , 0.0500% | 001900 000300 02100% _|[AF Data Out of Tolerance ]
741F | 4/10/1994; 113 -0.00500 -0.00500 0.0000% I~ -0.00200 000200 .  -0.0200% |-
 741F  [12/18/19931 1 -0.00500  -0.00500 0.0000% . 0.00000 000000 - 0.0000% T _
| 741F _[12/17/1993 10 | 000500 - _ -0.00500 0.0000% . 0.00000 0.00000 -0.0100% T .
 7aF_[12/7/19% 4 000500 . 000500 . -0.0100% ; -0.01500 0.00100 -0.1300% _[|AF Data Out of Tolerance _
741F  112/3/1993° 43 , 000400 . 000400 | -0.0200% I~ -0.00200 000200 | _ 0.0300% .
741F__|10/21/1993 7 i -0.00200 000200 ' 0.0000% ' -0.00500 -000500  ~ 0.0400% _
741F_ |10/14/1993 1 -0.00200 = ~0.00200 -0.0200% __ -0.00900 000900 T00700% || T ]
741F_ 110/3/1993. 8 | 0.00000 |  0.00000 0.0000% ' _-0.00200 000200 " -0.0200% ' ]
74F | 9/25/19%° 7_ 0.00000__ " 0.00000 0.0000% :  0.00000 000000 .~ 0.0000%
7-41F _ |9/18/1993! 8 001100 _  0.00000 00100% 002300 | 000000  02000% _ |[Both AF Data Out of Tolerance
74F | 9/10/199%3° 7 001000 . 00i000 . 00100% . 0.00300 000300 0.0000% — _
7AIF_ [ 9/3/1993; 6 | 00090 . 00090 | 00000% . 000300 [ 000300  ~ 00200% —
g - For IRM F, W.O. Request 9905
74IF | 8/28/1993) 4 0.00900 0.00900 00100% 000100 0.00100 0.0100% ted because detector would not
e o . ) SR T L ithdraw. No effect on calibration. _
7-41F [ 8/24/19% 0.00800 | 0.00800 | 0.02800 0.00000 AF Data Out of Tolerance
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Drift Calculation For Intermediate Range Monitors VYC-2236 Rev. 0

IRM Zero Circuit Statistics Attachment 10
Date | Interval % Span
AR5ZeroAdjust _ ___ COUNT 3% 355 8% _
) ) o AVG INTERVAL .. 52 8
Setting = 0 Vdc AVERAGE —_ i - .. ..00009%
Tolerance=+001Vde _ ~  STDEV 1.4 .7 " 002e0%
Range=0-10Vde 'VARIANCE | . . _00000% |
h_(D_rﬂlcalculatedbasedon%Span) KUR'I'OS]S e 2 5873 |
. . _'SKEWNESS .. 0929 ‘
. __MAXIMUM . 37 __0.1100%
MINIMUM . 1 -0.1470%
T losw/os% TIF sl ... . 2106 |
e e e STDEVX95/9STIF} . . . _00591% |
:% OF ORIG CNT ., . 710000%
Date | Interval % Span
7-14 Zero Adjust — COUNT 33| 33 33
[ o _|AVGINTERVAL | . 52 52 |
Setting = 0 Vdc T |AVERAGE T 0.0002%
Tolerance=+001Vdc __ ~ SIDEV , . i_ . _ _00763%
Range=0-10Vde 'VARIANCE . . _000M% |
(Driftcalculated based on % Span) |KURTOSIS _ A ‘
V- oo e meeen. (OKEWNESS v L - . _ 052
- MAXIMUM {376 03000%
'MINIMUM ] 1 . T03200%
T ) ""195% /95% TIF =
e _ISTDEVx95/95TIF| . & . _ = 01608% |
% OF ORIG CNT . . . '100.00%
Date | Interval : % Span
Combined Zero Circuits _ TCOUNT | 648 | 648 648
AVG INTERVAL - l_52 52
Settmg-OVdc AVERAGE et it 00003% |
Tolerance= 4 0.01 Vdc 'STDEV T To0574%
Range = 0- 10 Vdc VARIANCE .7 . " " 00000%
Qlftmlculated based on %Span) 'EUR’I'OSIS Ao . 8584 |
. SKEWNESS N 0642
MAXIMUM .1 3% _03000%
MINIMUM . 1 -0.3200%
_ O5%/OSWTE . . T 2060 |
. _CTDEVxSS/9STF. . i . on8a% __
(%OFORIGCNT | . 7i7 . "7710000%
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Drift Calculation For Intermediate Range Monitors

IRM Zero Circuit t-Test Results

Vermont Yankee Design Engineering

|t-Test Two-Sample Assuming Unequal Variances

AR-1S 714
Mean 0.000919%  0.000233%|
Variance 7.86532E-08 5.82871E-07
Observations 325, 32
Hypothesized Mean Difference o -
df - 07
tStat 0254740402 |
P(T<=t) one-tafl 0399526137
t Critical one-tail 1.648604666 j
P(T<=t) two-tail 0799052273
t Critical two-tail 1.965809133
[Standard Deviation 0.02805%  0.07635%

VYC-2236 Zero Circuit Data & Statistics.xIs
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Drift Calculation For Intermediate Range Monitors
IRM Zero Circuit Raw Data for Extended Intervals

Intermediate Range Monitors ™ 7401AF | CALIBRATION FILE[DRIFT ANALYSIS
! ’ Zero Adjust Circuits for DC
[Amplifier AR-15 and Feedback
] odule Z-14 are 0 Vdc,
i (DA, TniEal Daia . Tniial Data R.wﬁa'ﬁoagpolmé:mmvmatom Ve
Ta, Date Intervall Cireult | AsFound | AsLehi | %Drft |jRange =010 Vac
[ 741A__ 5/12/2001] 18 _ AR-15] 000100 ~==550100 _0.0100% | |
741A 4/24/:00‘ 2D, ARAS | _0.00100 000000 | T 0OM00%  f .
t_‘ 741A _'9/14/2000 842 AR5 | 0.00000 000000 0.0120% |
741A T5/26/1998; 900 | AR5 000120 : 000120 . 0.0020% ] L
741A 12 3/199; 83 ; AR5 000100 . 000200 ° 00000% [~ .
7-41A " 18/24/1993 AR5 | 000100 ] 000100 '
| 7418 /12/2001 53T AR5 |  0.00400 0.00400 ' 0.0440% _ ol
7418 _ 3/20/2001° 886 . AR-15| 001370 000040 . -02070%  |AFDataOutof Tolerance |
7418 i 0/16/1998! 414 | AR1S | _0.00700 0.00700 0.0700% ,
IRMs A-E Tested. As Found
7418 la/za/1997 125 | ARIS| 001100 000000 . 03200% o o of Tolerarce.
7418 4/2.-;(1991 504 j AR15| -0.01100 000100 ~ -00900% _ |AFDataOutof Tolerance
| 7418 2/8/199§__._§_2_6. AR5 | -0.00200 -0.00200 -0.0500% ] _ |
7418 l 9/3/199% ""AR15 | 0.01000 0.00300 0.0100% " ||AF Data Out of Tolerance ]
[~ 7418 8/24/19%3 AR5 | 0.00900 0.00900
741C ,35/12/2001 240 | AR5 [ 0.00200 006200 ' -00/00% | I
" 741C [ 9/14/2000 842 | AR15 _ 0.00900 0.00900 0.0600% i
—741C _"5/26/1998 900 ' AR-15;  0.00300 000300 T 0.0200% _
[ " 741C " 12/8/19%5: 836 | AR-15|  0.00500 000500  ~ -0.0100% _ || _ ]
741C | 8/24/1993 . s AR5 0.00600 0.00600
741D ' 5/12/2001; 240 | AR-15 '  0.00000 000000 . -0.0700%
741D _ 9/14/2000, 862 | AR-15 ~ 0.00700 000700 . _0.0520% ]
741D _15/26/1998° 900 | AR-15 | 0.00180 000180 __-0.0120% ]
741D |12/8/19%95 36 | AR5 | 000800 00000 | -0020% || T
741D 8/24/199 AR15 | 0.00500 000500
[~ 7AIE _ 5/12/2001 240 | AR5 | -0:.00260 000260 | __-00560%
[ _741E T19/14/2000 842 | AR5 | 000300 000300 ' ~ 0.0420% n
7AIE ' 5/26/19% 900 | AR5 0.00120 -000120 0.0120% o
| 741E "12/8/19% . AR-15 | 0.00000 000000 -0.0400% L j
7AIE_\8/24/199 | AR5 | 0.00430 000400
741F | 5/12/2001 53 | AR5 | 000222 00022 . 0022% ' |
741F  3/20/2001 510 | AR5 _ -0.01070 000000 7 -03070% _ ||AF Data Out of Tolerance
_741F 10127/1999' 95 AR5 | 001050 | 000000  01050% _ JIAF Data Out of Tolerance
74IF i4/25/1997' S04 | ARIS| 001000 | 000000 | -nooox  [h- Do BarelyinTolernce &
I Lo . JAdjusted -
" T7aiF __i2/8/1995” 811 : AR5 600300 ' 000300 ' _00300% o -
741F __9/18/1993] 35 . AR15| 001100 | "6.00000 T 0.0300X _ JAF Data Outof Tolerance
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Drift Caleulation For Intermediate Range Monitors
IRM Zero Circuit Raw Data for Extended Intervals

Intermediate Range Monitors t O 7-41A-F ! CALIBRATION FILE{DRIFT ANALYSIS
| 1_ v Zero Adjust Circuits for DC
g I plifier AR-15 and Feedback
! ; 1 odule Z-14 are 0 Vdc. .
T (Days) Initial Data | Initial Data . Raw Drift Data |[Tolerance = + 10 mVdc or % 0.01 Vdc |
“Tag__ | Date |Intervel| Circuit| As Found As Left % Drift___ ][Range = 0-10 Vdc
741F | 8/24/1993 AR-15 0.00800 0.00800 o
| 741A _5/12/2001] 18 | Z-14 __0.00100 000100 0.0100% ] .
7418 T 4/24/2001] 9 | ZM14 0.00100 000000  00300% i o
7a1A  10[16/19%| 213 | z14 | 000200 | 000200 ' -0.0200% i
T741A_73/17/1998' 830 | Z-14 0.00000 000000~  0.0000% . '
741A° 12/8/1%95] 731 | Z-14 . 000000 |,  0.00000 20.0100% ” -
741A 12/7/1993] 105 | Z14 - 000000 000100 ' 0.0000% o 1
7-41A |, 8/24/1993 Z14 | 0.00000 0.00000
7418 _[5/12/2001] S34 | zM 1 000900 0.00900 ~ 0.0870% -
_ 7418 111/25/19%9] 405 | Z14 i -0.02600 000030~ -0.1820% ||AF Data Out of Tolerance
741B_ .10/16/1998] 143 | Z-14 0.02000 000220 | 01980% ||AF Data Out of Talerance
741B_ 5/26/1998| 66 | Z14 0.013% 000020 .  013%% __[|AF Data Outof Tolerance  __
7418 3N 1998| 205 | Z | 001500 0.00000 ""0600% __|IAF Data Out of Tolerance :
y IRMs A-E Tested. As Found
7-41B Lti/zs/lm 125 | Za4 ! O'O?T.._ L 0.00100 03300% s Out of Talerance.
7418 . 4/5/1997| 24 | z14 | -0.01i00° " 0.00000 -0.1080% __||AF Data Out of Tolerance
[ "7418__9/3/1%96| 538 | z14 | 002440 | 000020  02440% _||AFDataOutofTolerance |
7418 13/15/19951 167 | Z14 | -002700 000000 - -02700% _||AF Data Out of Tolersnce
7418 19/25/19%4| 300 | Z14 001900 ' 000000 - 01800% _ ||AF Daw Out of Tolerance
_741B _12/3/1993| 50 | Z34 | -0.01300 000100 ~ ~0.1300% _ |{AF Data Gut of Tolerance .
T 741B10/14/1993 41 | Z1¢ | 001100 0.00000 - -0.0500% |[AF Data Out of Tolerance ]
7418 93193 | 10 | z4 | 00170 000600 - 01700% ||AFDataOutof Tolerance |
7418 8/24/1993" Z-14 0.03800 0.00000 | AF Data Out of Tolerance
741C_ . 5/12/2000; 53 | Z14 000630 ! 000630 =~ _ 0.0580% .
741C_ _3/20/2001, 886 | Z14 | -0.02600 0.00050 02600%  |[AF Data Outof Tolerace |
— 741C I10/16/1998o 143 | Z14 0.01660 000000 ~  01630% _|IAF Data Out of Tolerance
" 741C  [5/26/1998] 66 | Z14 ' 001160 000030 . 01160% | IAF Data Out of Tolerance |
741 'yn998| "4 | Z14 002000 0.00000 " "0.2000% _||AF Data Out of Tolerance ]
741C 3/17/19%98| 201 | Zig . 001000 ;  0.00000 0.1000% - ]
741C__8/28/1997| 125 | Z-14 002300 | 0.00000 . 02300%  lOnlyiRMsA-ETested. |
| 741C_ 14/25/1997] 224 | 24 | 002600 0.00000 ~  -0.2630% ||AF Data Out of Tolerance
741C " 19/3/199%6 . 538 | Z14 . 001740 000030 "  01740%  |AF DataOutof Tolerance |
741C  3/15/1%95; 167 | 214 001400 ' 000000 ~ -01400% [|AF Data Out of Tolerance
T741C_9/29/19%4| 172 | Z14 001700, 000000 " 01700% ||AF Data Out of Tolerance ]
741C__ 4/10/19%4| 229 | Z14 ' -00m00 : 000000 -01200% _ [|AF Data Out of Tolerance
741C_ | 8/23/1993 zia T co2a0 " 0.00100 AF Data Out of Tolerance
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Drift Calculation For Intermediate Range Monitors
IRM Zero Circuit Raw Data for Extended Intervals

T

Intermediate Range Monitors " 741AF CALIERATION FILE,DRIFT ANALYSIS
; g ; | Zero Adjust Circuits for DC
' e Amplifier AR-15 and Feedback
N - Module Z-14 are 0 Vdc.
(Days)’ '~~~ | InibalData | Initial Data | Raw Drift Data [[Tolerance = £ 10 mVdc or & 0.01 Vdc |
Tag Date ' Interval Circuit| AsFound |  AsLeft % Drift _ |Range=0-10Vde |
H ' ' RMs B, D and F Tested, AL Value for
741D | 5/9/2001{ 50  Z14 | 000330 L 0.0320% 14 Circuit is Tegible. .
741D T3720/2001] 8%  zid . 002100 000010 | 02300% _FNTO?’?EOW_ B
741D__:110/16/1998] 209 ~Z14 ; 001950 = 000200 0.1950%  [|AF Data Out of Tolerance
741D 13/21/1998] 205 214 | -0.01500 0.00000 01500% _ J/AF Data Outof Tolerance |
741D 1 8/28/1997| 125 Z14 001900 _  0.00000 0.1900% y IRMs A-E Tested
741D |4/25/1997| 504  Z14 | 001600 : 000000 | -01400%  |IAF DataOutofTolerance  _
741D [12/8/1995] 836 Z14 | 000200 . -0.00200 00400% | -
741D __|8/24/19% . Z14 0.02000 :  0.00200
~ 741E | 5/12/20001 53 © Z14 | 00089 -  0.003% 0.0360% ‘
741E 13/20/2001; 510 . Z14 | 001100 ' 0.00030 0.1800% _ ||AF Data Outof Tolerance |
741E110/27/1999] 915 . Z34 | 000700 0.00700 0.1400% o
741E | 4/25/1997: 772  Z14 | _-000700 __-0.00700 00700% | T
] : . IAF Data Not Out of Tolerance, Even
741E  !3/15/1995! 551 . Z14 00050 -  0.00000 -0.090%  {Though AF Differs from AL on 2-14
: [Zero Circuit.
— 741E_ {9/10/19%] 17 _ zid 001700 - 000000 | ~-61800% ~[|AF DataOutofTolerance
7-ME  8/24/1993 - Z14 001200 | 0.00100 AF Data Out of Tolerance
741F__ 5/12/2001| 563 214 __ 000730 ' _ 000730 0.0630% ,
741F ___10/27/199' 376 214 002820 0.00100 -0.2920% |IAF Data Out of Tolerance -
~ 741F___10/16/1958 143 - Z14 001700 000100 0.1653% __||AF Data Out of Tolerance
C741F T 5/26/198; 66 : Z14 ; 001350  _0.00047 0.1350%  ||AF Data Out of Tolerance
741F " 3/21/1998| 564 | Z14 ; 001700 : 0.00000 0.1680% _ |AF Data Outof Tolerance
7AIF | 9/3/19% | 538 . Z14 | 002100 i 0.00020 02100% ~ ||AFData Outof Tolerance
| 7MIF __3/15/1995| 167 : Z14 | 001700 ' T 000000 -0.2000% __|[AF Data Out of Tolerance
741F . 9/29/1%94| 296 | Z-14 | 001900 : 0.0300 01800X _||AF Data Out of Tolerance
741F_ 112/7/1993| 80 Z14 | 001500 . 000100 | -D1500% _|IAF Data Outof Tolerance
741F  [9/18/19931 25 _Z14 | 002300 | 000000 " 0.2300% AF Data Out of Tolerance
741F | 8/24/1993 . Z 003800 |  0.00000 AF Data Out of Tolerance
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Drift Calculation For Intermediate Range Monitors
IRM Zero Circuit Extended Interval Statistics and Qutliers

Combined Zero Circuit, Extended Int. Ta Date :Intervall % Span
. e Lo_T4aaA ~05/12/01' 18 | 0.01000%

) . L ___74A 04/24/01 22 | 0.01000%
. _ _ 740A __114/00 _ 842 -0.01200%
o _ _74A ..05/26/98 | 900 0.00200%
- . ) __ 741A_ ; 12/08/95 836 | 0.00000%
L : 7-41B l 05/12/01 53 | 0.04400% |
- T __ 741B " 03/20/01° 886 | -0.20700%
. T . 7B _10/16/98 414 _ 0.07000%
— - i 7418 _' 08/28/97 ° 125 | 0.12000%

' _.___ ___7-41B | 04/25/97 504 | -0.09000%

K o o 7418 | 12/08/95 _ 8% | -0.05000%
- 7-41B 09/03/93 | 10 . 0.01000%
N 741C_ | 05/12/01 | 240 | -0.07000% |
_ 7-41C 09/14/00 ' 842 | 0.06000% .
I ) ~ 7 7-41C 1 05/26/98 . 900 |_-0.02000%
] i 7-41C 1 12/08/95 | 86 = -0.01000%
o T 7-41D | 05/12/01 | 240 1 -0.66997% |
| . 741D ;09/14/00 M2 { 0.05200% |
. T 1) 05/26/98 900 0.01200%
- . 741D 1 12/08/95 . 836 __-0.03000% |
- e I 741 | 05/12/01 240 | -0.05600%
- T T 7-41E ! o9/14[oo 342 | 0.04200% |
. e TTaIE 05/26/98 900, 0.01200%
*_“____, o 1 _7ME 12/08/95 ;836 | -0.04000%
- T 741F 05/12/01 . 53 | _0.02220%
R 03/20/01 : 510 ~ -0.10700% |

[ — ___4__ —741F ' 10/27/99 | 1_ 915 ; 0.10500% |
L - i 7-41F 04/25/97 S04 -00700075 1
. T T TaF 12/08/95 811 | " -0.03000%
- _ i 741F . 09/18/93 ' 25 . 0.03000%
T o o i 741A  05/12/01] 187 0.01000%
______ _ j . } 7-41A 04/24/01 | 921 = 0.03000%
. . T41A 10/16/98 213 . -0.02000%
- o - L 71A I'08/17/98 €30 | '0.00000%
s i TTraa ‘12/08/95 71 -0.01000%
——— —_— e i 741A T 12/07/93: 105 . 0.00000% |
. B T 05/12101 I" 534 | 0.08700%
T _ - 7418 _Q5199 405 " 7-0.18200%
741B  10/16/98 . 143 | 0.19800%
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Drift Calculation For Intermediate Range Monitors VYC-2236 Rev. 0

IRM Zero Circnit Extended Interval Statistics and Outliers Attachment 13
Combined Zero Circuit, Extended Int. | Tag ! Date !Interval % Span
- . 741B ' 05/26/9| 66 . 0.13900% |

— . T 7B 03/21/9 . 205 0.16000% |
— L ram ﬂzzs.z?z;..g?-s | 0.33000%
—— i 7-08 04/25/97 | 234  -0.10800%
0 P 7B T 09/08/9 | 538 0.24400%

oo i 7B 1 03/15/95 . 167  -0.27000% |

I e 7418 09/29/94 | 300 " 0.18000% |
- T 14 12/03/93 | 50  -0.13000% |
- i 7418 710/14/931 41 0.05000% |
_ . e ... 7T41B 09/03/93 10 . 0.17000% |
- L 7-41C 05/12/01; 53 | 0.05800%
. . Taic 03/20/01 | 886 _ -0.26000%

[ ‘ i 7-41C 10/16/98 | 143 0.16300% |
— ~ ~70C 05/26/98 | 66 : 0.11600% |
- i 7aC 03/21/98 ; 4 ;o.zmo%_
. e 7-41C ! 03/17/98 | 201 : 0.10000% |
e ST i | (o 08/28/97 | 125 ~ 023000%
o - ! 7-41C 04/25/97 : 234 ; -0.26300%
o i .. 741C 09/03/96 ; 538 ! 017400%
- i _7 74C - 03/15/95 | 167  -0.14000% _

— e L. 741C 09/29/94 | 172 : 0.17000%
e e T41C 04/10/94 . 229 | -0.12000% _
- 7410 1 05/09/01! 50 . 0.03200% |

T __ . ..74D . 03/20/01 | 886 - -0.23000% |
e o 741D :10/16/98 i 209 "0.19500%

| T ) 03/21/98 | 205 _Lo_lm
. e . 74D " 08/28/97 | 125 0.19000%

- - 741D 04/25/97 | S04 -0.14000% |
- T T ) 12/08/95 | 836 . -0.04000%
- ) L _7-41E 05/12/01 _ 53 | 0.03600%
- . “7-41E T 03/20/01; 510 | -0.18000% |
- . 741 T10/27/99; 915 _ 0.14000%

I L 7AE__T04/25/97| 772 , -0.07000%
i ) —7ME _ |®/15/95 ' 551 : -0.09000%
I - ) _ 741E 09/10/93 ; 17 L-omooox
e o ~ 741F ' 05/12/01 | 563 - 0.06300% |
T . o 741F 10/27/99| 376  -0.29200% |

I e 741F ~ [10/16/98 7 143 , 016530% |
7-41F 05/26/98 66 . 0.13500%
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Drift Calculation For Intermediate Range Monitors

IRM Zero Circuit Extended Interval Statistics and Qutliers

Combined Zero Circuit, Extended Int, Tag 1 Date _jIntervall %S
SOV S | L _03/21/98 | 564 :_ 0.16300%
| T ___741F 09/03/96 | 538 . 0.21000%
- —— s e, THIF .. B/15/9%5 | 167 | -0.20000% ]
| T T T rar Togyavjea| 296 | 018000% |
- R 12/07/93 80 | -0.15000%
7-41F T09/18/93 | 25 . 0.23000%
Combined Zero Circuit, Extended int. __ |COUNT M 84 . 84
T AVGINTERVAL . 403 | 403 |
[Setting = 0 Vde ~ |AVERAGE P -0.00155%
Tolerance = + 0,01 Vdc _ STDEV . - 013841%
___[vARIANCE . .| 0.00019% |
(Drift calcqlajed based on % Span) KURTOSIS . ; 0.557
L SKEWNESS 1 .| o008
_ MAXIMUM B 921 033000%
. MINIMUM 4 | -0.29200% |
. 95%/95% TIF 2.272
. STDEV x 95/95 TiF | 031446%
- ' "~ T OFORIG CNT T 100.00% -
Crit T T 3,180
Max Pt o 044169%
(Outlier Equation ; - o
'Max Pt = Absolute Value(Average)+ Absolute Value(Stdev x Crit ‘Q .
= Statistical Outlfers e .__i__' N P
= Data excluded as Outlier J'
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Drift Calculation for Intermediate Range Monitors ' VYC-2236 Rev. 0
IRM Zero Circuit Charts and Summary Attachment 14

XY Scatter (Raw Data) - IRM Zero Circuit Drift . | IRM Zero éircuit % Dr;f"t

—O— Lower Tolerance Interval

04% 1
; —#— Upper Tolerance Interval
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Drift Calculation for Intermediate Range Monitors

IRM Zero Circuit Charts and Summary

VYC-2236 Rev. 0
Attachment 14

XY Scatter (Absolute Value) - IRM Zero Circuit Drift
: onte Yaiug) - M7 £610 Lmeurt

¢ IRM Zero Circuit % Drift (AV)

=6~ Upper Tolerance Interval
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Drift Cakulation for Intermediate Range Monitors
IRM Zero Circuit Charts and Summary

VYC-2236 Rev. 0
Attachment 14

Regression Line (Raw Data) - IRM Zero Circuit Drift

04%
03% £ o M &
.
.. .
0.2% . . ¢
> ¢ * * o
* .
* L 4
01% - . . .
| y = -4E-07x + 40002 :
H * 2 _ ¢ ;
, R* =0.009%
: -t * .
E 0.0% -—- - - P S St - LT — . e
= &, 100 200" 300 400 500 600 700 800 ‘i e 1000
b : ., ’
01% . % °
* . I i o Tyeife "_|
. * 3 * | ¢ IRM Zero Circuit % Drift
. . ¢ , ~—©—LowerTolerance Interval |
02% » ¢ *  —f—Upper Tolerance Interval i *
. : P *
: ——Linear (IRM Zero Circuit % Drift) !
; . * v L A

-04% -
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VYC-2236 Rev. O

Drift Caleulation for Intermediate Range Monitors
Attachment 14

IRM Zero Circuit Charts and Summary

e Value) - TRM Zero Circuit Drift

o 1RM Zero Circuit % Drift (AV)
—o— Upper Tolerance Interval

—— Linear (IRM Zero Circuit % Drift (AV)
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Drift Calculation for Intermediate Range Monitors VYC-2236 Rev. 0
IRM Zero Circuit Charts and Summary Attachment 14

Time Dependency - IRM Zero Circuit Drift

0.20%

0.15% -

——STDEV |
—©— Average

0.10% !

0.05% |

%Drift

0.00% -——-- L ,

0 100 300 400 900 1000

0.05% -

Interval - Days
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Drift Calculation for Intermediate Range Monitors VYC-2236 Rev. 0
IRM Zero Circuit Charts and Summary Attachment 14

Cumulative Probability Plot - IRM Zero Circuit Drift

120

¢ Probability
== TLinear (Probability)

——— e

y = 20700x + 50.322

& po
= R*=0.9734
el
o
<)
0
&
———e——— &, . R , o
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20.
% Drift
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Drift Calculation for Intermediate Range Monitors VYC-2236 Rev. 0
IRM Zero Circuit Charts and Summary Attachment 14

Normalized Probability Plot - IRM Zero Circuit Drift

35 -
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Drift Calculation for Intermediate Range Monitors VYC-2236 Rev. 0
IRM Zero Circuit Charts and Summary Attachment 14

Histogram - IRM Zero Circuit Drift

20 ¢

18 + ———
! BN Frequency

16 : —— Expected

14

12 +

Frequency
—
o]
+.

[+ -]
——ee

= e e

-0.00155% 0.06765% 0.13685% 0.20606% More
Bin

-0.20916% -0.13996%
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Drift Calculation For Intermediate Range Monitors
IRM Zero Circuit Charts and Summary

STDEV ; T !
Count e84 50 . 82
STDEV —_. e 013841%  1STDEV% : 2STDEV% |
Average - . 2o.000155% 0 59.52% 97.62%
1 STDEV Range e 0.13996% ,. . 0137% ) |
2 STDEV Range 0.27837% - 0.275% | _ _
B Normal ~ “IRM Zero Circuit ]
. Distribution % Drift
__1Standard Deviation . 68.27% _ 59.52% ]
25tandard Deviations __ : __ 95.45% J7e2% | -
MEAN BIAS T T - o
T
: IRM Zero Circuit

Calibration Point : % Drift _
Count 8 ]
| Average (Absoulute Value) ___00016% | I R
Standard Deviation 01384% | ~
Absolute  Value of Maximum Allowed Average 0.030% — b
Mean Bias No -
-« e e+ ee, - — —— -t - . - —— ..._ e—
P’ TEST SUMMARY X
I»g Upper Acceptance Limit : 22030
Calculated D' Value 21925
D' Lower Acceptance Limit 210.60
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Calculation Number:VYC-2238 __  Revision Number,_0__ CCN Number.__N/A_ Attachment 15
Page_1 of 4

Page 1 of__2

VY CALCULATION REVIEW FORM

Calculation Number:__ VYC-22136 Revision Number: 0 CCN Number:__ N/A
Title:__Drift Calculation for Intermediate Range Monijtars
Reviewer Assigned: _Brian E_Davidson Required Date:

[ interdiscipline Review X Independent Review

Comments* Resolution

_Corrected_

0-600;

: . / 625/02
Reviewer Signature Date

Method of Review: X Calculation/Analysis Review
(] Alternative Caleulation
d Qualification Testing Reviewer Signature (Comments Resolved) Date

VYAPF 0017.04
AP (017 Rev. 8
Page 1 of 1



Calculation Number/YC-2238  Revision Number__0____ CCN Number__N/A_ Attachment 15
Page_2_of 4

Page_ 2 of 2
VY CALCULATION REVIEW FORM

Calculation Number:____VYC-2216 Revision Number: 0 CCN Number:__ N/A

Title:__Drift Calculation for Intermediate Rangs Monitors
Reviewer Assigned: Brian F. Davidson Required Date:

[ interdiscipline Review Independent Review
Comments* Resolution

8.Section 5.5.2 refers to Attachment 7, but it should be 14 jnstead _Corrected
9 Table 10, Average should be negative instead of positive. _Intent was that Tables 6 and 10 show Absolute Value of Average~
_Changed Iabels in Tables,_and made both values posifive,

_10. Data entry error for IRM 7-418 on 5/12/97; aclual data should _Corrected
he. 107.0 / 107.0 and 119.0.7 119.0 for Hi and Hi Hi

_11. Correct Zera Circuit reference from "AR-14" to "AR-15" in _Corrected
__Attachments 9 and 13

=

) -

/ Yy
7’ / = N 6125/02 b, Pelk |___6l8m2
Reviewer Signature Date Calculation Preparer (Comgients Resblved) Date

Method of Review:  [X] Calculation/Analysis Review

] Atternative Calculation va . / B126/02

[] Qualification Testing ' Reviewer Signature (Comments Resolved) Date
VYAPF 001704
AP 0017 Rev. 8
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Calculation Number-VYC-2236 Revision Number__0 _ CCN Number.__ N/A_ Attachment 15
Page_3_of 4

Page 1 of 1

VY CALCULATION OPEN ITEM LIST

Calculation Number,__ VYC-2236 Revision Number; 0 CCN Number; NIA
Open Item Resolution Method of OI Tracking or Date Closed
_1_Calculation VYC-0692A Requitesa., _Revision 1 to VYC-6892A being prepared ___6/28i02

revision to incorparate new undated concurrently with this calculation.
____analyzed drift values. The calculation
___currently uses conservative drift values,
here Is na | fiate i |

VYAPF 0017.05
AP 0017 Rev. 8
Page 1 of |



Calculation Number:VYC-2236 _ Revision Number_0 ___ CCN Number—__N/A  Attachment 15
Page_4_of 4 _

DOCUMENTATION OF COMPUTER RESOURCE USE

CALCULATION NO.: ﬂC:ZZlﬁ REVISIONNO.: __a CCNNo.:__N/A_

Computer Used (include manufacturer, CPU Type, and operating system version and level):

__Dell,_Pentium 3, Windows Millennium Faition (No Version Listed

Computer Input Attached™? O yes Ko

Location/ldentifier: N/A

Computer Output Attached*? O Yes No

Location/ldentifier: N/A

* Large volume input/output should be provided on CD. See Appendix E for format requirements.

List the computer codes used, and complete the following:

Approved per | Appropriateness | Outstanding SPRs

PP 7800 Verified or Code Errors'
Code Name/Version and/or Script File Yes* | No | Yes No Yes® No
Microsoft Excel 2000 / Calculation Detail and v v v

Charts (Attach. 3 thru 14)

' Software Problem Report (SPR), does not exist as a reporting method in PP 7800 and AP 6030. Contact
the Code sponsor and review any outstanding SPRs or Code errors. [ER2000805]

2 1f yes, fill out information below.

? If yes, include the Code name on the Computer Code line of the title page, VYAPF 0017.01.

1f a computer code was not verified in accordance with PP 7800 and AP 6030, or if there are outstanding SPRs,
state below why it is appropriate.

Code Name/Script File . Appropriateness
Microsoft Excel 2000 / Calculation Detail and Appropriatencss was verified through hand
Charts (Attach. 3 thru 14) calculation using a TI-36X Calculator and Microsoft
EXCEL 97SR2, which was verified via VYC-1599,
_ Rev. 0.
VYAPF 0017.06

AP 0017 Rev. 8
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