
Entergy Nuclear Vermont Yankee, LLC
Entergy Nuclear Operations, Inc.E n tergy 185 Old Ferry Road
Brattleboro, Vr 05302-0500

July 23, 2003
BVY 03-67

U.S. Nuclear Regulatory Commission
A1TN: 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 0349, 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 I 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,

Jayl. hayer
eVice President
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STATE OF VERMONT)

WINDHAM COUNTY )'

Then personally appeared before me, Jay K. Thayer, who, being duly sworn, did state that h ite icef 1 31
of the Vermont Yankee Nuclear Power Station, that he is duly authorized to execute a e ( 4'oregc
document, and that the statements therein are true to the best of his knowledge and belief.

Sally A. Safdstrum, Notary Public
My Commission Expires February 10, 2007

Attachment

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

This calculation 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 Setpolnt Program with the following major objectives.

* 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 Analysis Design Guide.'
* Provide the standard deviation, average, variance, 95%/95% Tolerance Interval Factors

(TIF) for the IRMs.
* Evaluate the data for normality, time dependency, mean bias and provide the 95%195%

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-001 7 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 I Conclusions".

[GEN02]

[GEN01 1

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.

Table I - IRM Equipment SummarY

Tag No. Sys Description SIC Model No Range Stpt Tolerance Proc

7-4IA NM IRM A SCE 194XS72G8 0-125 Units Note I * 0.75 Units OP-4301

741A NM IRM 8 SCE 194X672G8 0-125 Units Note 1 *0.75 Units OP-4301

741C NM IRM C SCE 194XS72G8 0-125 Units Note I * 0.75 Units OP-4301

7-41D NM IRM D SCE 194X672G8 0-125 Units Note I ± 0.75 Units OP-4301

7-41E NM IRM E SCE 194X672GO 0-125 Units Note I * 0.75 Units OP-4301

7-41 F NM IRM F SCE 1 94X672G8 0-125 Units Note I * 0.75 Units OP-4301

Note 1: Three Setpoints Associated with Each IRM:

Downscale Rod Block Setting
Hi Rod Block Setting
HI HI SCRAM Setting

9.25 Units (9.25 1125)
0 103.75 Units (103.751125)
* 115.75 Units (115.75/125)

Note 2: The drift of the IRMs Is measured from analysis of the trip circuits and the Op Amp zero circuits for
DC amplifier AR-15 and feedback module Z-14.

VYAPF 0017.03
AP 0017 Rev. 8
Page 1 of I
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The IRM mean square voltage, wide range monitor (MSV-WRM) receives input signals from
a fission counter (ion chamber) detector. A voltage preamplifier, containing 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 flux levels are displayed on local meters (CRP
9-12) 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 Manual Control system (RMCS). The safety trips generated 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 "D1 Is tied to the computer via M072. [D-IN011

During a controlled shutdown the Range Correlation Adjustment (R44) In the preamplifier
and the Channel Gain Adjustment (Ri9) in the Amplifier and Attenuator are performed In
conjunction with Reactor Engineering procedure OP 2445. Per calculation VYC-692A,
consideration of drift for these components Is not necessary. (DIN01]

The calibration of each IRM involves the following adjustments at the IRM drawer PIINOl0

1. Adjustment of the zero circuit of low level DC amplifier AR-1 5
2. Adjustment of the zero circuit 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 concern 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-IN01]

Per Drawing 72SE384 within GEK-27723, Figure 3-1 of GEK-852B, and Drawing 107C4818
of GEK-91 4C (all contained within D-IN03), the two zero adjustments directly affect the zero
of the process signal as it Is passed on to the trip circuits. Per D-IN01, the calibration is
performed such that the Low Level DC Amplifier AR-15 Is Isolated from the rest of the
circuit, with a zero input. The output of AR-i5 is monitored while adjusting the zero setting
to ensure a 0 Vdc output, ±lOmVdc. After adjustment of AR-15, the amplifier Is connected
in series with the feedback module, Z-1 4, 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 feedback 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-1 5 zero circuit, the drift of the Z-14 zero circuit, and the drift of the trip
circuit. [D-IN01, D-IN03]

VYAPF 0017.03
AP 0017 Rev. 8
Page 1 of 1
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Calculation Number:J - -2236 Revision Number: 0 CCN Number: N/A Page_ 9 of__2L7_

1.3. Instrument Loop Function (Abbreviated)

1.3.1. Normal Operations

The Intermediate Range Monitor Subsystem (IRMS) provides a 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'. ID-IN02]

Any IRM Initiates the following signals to the Reactor Manual Control System to
effect a rod withdrawal block: 1) upscale alarm, 2) downscale alarn (except on
range 1), 3) Inoperative alamn, 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. [D.IN02]

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
reactor Is not In the "Run Mode". Typically It Is used during plant startup but can 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. [D-IN02]

1.4. Governing Procedures And Programs

1.4.1. VermontYankee Engineering Procedure, AP-0017, Rev. B, Calculations and
Analyses. [GEN01]

1.4.2. Vermont Yankee Instrument Drift Analysis Design Guide, Rev. 1. [GEN021

1.4.3. Vermont Yankee Instrument Uncertainty and Setpoints Design Guide, Rev. 1. IGEN03)

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 Instrument 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 circuits and drift analysis for the zero circuits. [GEN02]

WAPF 0017.03
AP 0017 Rev. 8
Page 1 of I
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Calculation NumberV WC-2236 Revision Number. 0 CCN Number: N/A Page_ 10of 27

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 I (IRM Equipment Summary).

2.1.1.2. The data was then entered Into a Microsoft Excel Spreadsheet, noting any
special 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 three setpoints in the calibration of the trip circuitry (Sections A.9,
A.10, B.9 and B.10 of D-INOI). [Aft. 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]

Flgure 1 - Sample Spreadsheet Format

OP 4310: SCRAM DISCHARGE INSTRUMENT VOLUME HIGH
WATER FUNCT/CAL
DRIFT ANALYSIS LT-3-231A(M) SPAN =16

mADC

_Value represents the number of
days between 2/22196 and

11120/95. I
Data Interval Initial pa Raw Dift Data

Date Status (Days) T~dPTRIP
Required Trip 50.0 g20 (=I 6.70 mADC)

212216 As Found 1668
As Left 94 16.68 0.000%/e

11/205 As Found 16.68
As Left 25 16.65 0.00o0%0

10126SS As Found 16.65
As Left 64 16.8 0.000%

8/23195 As Found 16.68
As Left 16.68

_ Value represents the 2122/98 As
Found minus the 11/20195 As Left
divided by the device span. I.

r

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

VYAPF 0017.03
AP 0017 Rev. 8
Page 1 of I
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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 Table 1 (IRM Equipment Summary).

2.1.2.2. The data was then entered into a Microsoft Excel Spreadsheet, noting any
special 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 calibration of the zero circuitry (Sections A.7
and B.7 of D-IN01). [Att 91

2.1.2.3. The drift (expressed In percent of Span) was determined by the As Found
Versus As Left Calibration Data Analysis outlined by the nVermont Yankee
Instrument Drift Analysis Design Guide' and as shown In the example
provided In Figure 1 above. [GENO2 & Att. 11

2.1.2.4. The data was sorted descending by date for each component, with the
most current date at the head of the list [Att. 9]

2.2. Preparing the Data for AnalysIs

2.2.1. 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). [Aft 3]

2.2.2. 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 9). [Att. 9]

2.3. 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 AKt. 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
summary for both zero circuit data sets combined Is included in Attachment 10. [AU. 4 & 10]

2.3.1. The number of samples using the "COUNT function. Example cell format
=COUNT(C2:C133): The Count function returns the number of all populated cells
within the range of cells C2 through C133. [Att 4 &101

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. (Aft. 4 81 0

VYAPF 0017.03
AP 0017 Rev. 8
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2.3.3. The standard deviation using the "STDEV` function. Example cell format
=STDEV(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: [Att. 4 &10]

n = x' -(Xx) 2

n(n - 1

where;
x - Sample data values (xi, x2, x3 ...... )
s - Standard deviation of all sample data points
n - Total number of data points

[GEN02 & GEN06]

2.3.4. 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 & 1 0

njx 2 _ (X 2
S 2 i= Y-1)

where;
x - Sample data values (x1, x2, x3 ......)
52 - Variance of the sample population.
n - Total number of data points

[GEN02 & GEN06]

2.3.5. The kurtosis using the 'KURT function. Example cell format =KURT(C2:Cl33);
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(n +1) (xi
1(n - 1Xn - 2)(n -3)LA )J

3Qzn - 1)2

(n - 2Xn - 3)

where;
x - Sample data values (x1, x2, x3 ...... )
n -Total number of data points.
s - Sample Standard Deviation.

[GEN02 & GEN6I]

e
i

9

i

2.3.6. 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: [Aff. 3 & 91

W (n - -1) V( s
(=n-l)(n-2) s' )

where;
x - Sample data values (xi, x2. x3 ...... )
n - Total number of data points.
s - Sample Standard Deviation.

[GEN02 & GENO61

2.3.7. The maximum using the MAX" function. Example cell format =MAX(C2:C133);
The Maximum function returns the largest value of the cells contained within the
range of cenls C2 through C133. Brtt. 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. [i

2.3.9. Using the number of samples determined in Step 2.3.1, the 95%195% TIF was
obtained 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.

Table 2 - Tolerance Interval Factors

[tt 3 & 9]

LGEN02]

Tolerance Level = 95%195% _ _ _

Sample Size TIF Factor Sample Size TIF Factor
2 37.674 50 2.379
3 9.916 55 2.354
4 6.37 60 2.333
5 5.079 65 2.315
6 4.414 70 2.299
7 4.007 75 2.285
8 3.732 80 2.272
9 3.532 85 2.261
10 3.379 90 2.251
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 2.673 250 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 2.549 700 2.052
35 2.49 800 2.046
40 2.445 900 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 to
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 Table 11. (Table 11 & Att. 7 & 13]
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2.4. Pooling the Drift Data

Note: Refer to the 'Vermont Yankee Instrument Drift Analysis Design Guide' for
methodology used in this section.

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 appiications. 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, It is 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.

2.4.1.2. A t-Test assuming unequal variances was performed on the three potential
groupings using the following equation In Microsoft Excel:

XI -X2 -AO
2 2

where;
t test statistic
n - Total number of data points.
x - Mean of the samples.

- Pooled variance
O - Hypothesized mean difference.

2.4.1.2.1. The test performs a two-sample students 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.

[GEN021

[D-IN03J

[GEN02]

[GEN021

[GEN02J

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. [GEN02 & AtK 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
considered for combination.

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.

[GEN02]

(Att 4 & 5]
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2.4.2. 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 similar
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 level amplification and power supplies. Both adjustments are
made while monitoring the output of the AR-I 5 circuit, which is a 0-10 Vdc
signal. Both adjustments are made to a ±10 mVdc tolerance. Data from
both adjustments were evaluated to determine the data's suitability for
combining. [D-1N03]

2.4.2.2. A t-Test assuming unequal variances was performed on the three potential
groupings using the following equation In Microsoft Excel: [GEN02]

XI xtX2 a

n2

where; (GEN02]
V - test statistic
n - Total number of data points.
x - Mean of the samples.
s2- Pooled variance
ho - 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 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]

2.4.2.2.2. If the probability for the two tailed distribution {P(Tc=t)1 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
Attachment 11. [GEND2 & AtL III

2.4.2.2.3. If the probability for the two tailed distribution {P(T-c=t)} Is less
than the test statistic (t) then the test fails and the data may not be
considered for combination. [GEN021

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. 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 10. [Alt. 101
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2.5. Instrument Resetting Evaluation

Note: For a description of the methodology used for this section, see Section 3.10A of
GEN02.

2.5.1. When Initially reviewing the As Found I As Left data for the drift analysis, several
facts became evident. Except for one setpolnt 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 a 30-month interval, an instrument resetting
evaluation was performed. [Att 3 & 9]

2.5.2. Per the 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 shows 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
GEN02, it Is considered acceptable to use this approach for the following reasons. [Aft. 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 GEN09, the NRC expressed no concerns 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 shorterInterval data should
be used, but not both. In a constructed interval, dift = as-leftlo) - as-
found,, 0; the Intermediate values are not used." [GEN091

2.5.3. Observing the equations within Section 3.10.4 of GENO2, 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. [GEN02]

2.5.4. The IRM trip circuit data and the IRM zero circuit 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.
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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 circuits. [Att. 6 & 12]

2.5.6. 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]

2.6. 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: [GEN02J

* 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 Ermrs - Improper setting of a device at the time of calibration. Would
Indicate larger than normal drift during the next subsequent calibration.

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

e Scaling or Setpoint Changes - Changes in scaling or setpolnts 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 errors that are not
representative of the device performance during routine conditions.

* Design or Application Deficiencles - An analysis of calibration 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 populaton as the other similar components
may skew the drift analysis results. IGENo2]
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2.6.1. Outliers were determined and evaluated In accordance with the 'Vermont Yankee
Instrument Drift Analysis Design Guide.' [GEN02 & Att. 7 & 131

2.6.2. 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) IC$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 circuits) and used
In determination of outliers. [Att. 7 & 131

2.6.3. Critical Values For T in step 2.6.2 were obtained 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 Interpolation of the
table. [GEN021

Table 3 - Critical Values For t-Test

Sample j Upper 5% | Sample Upper |1 Sample Upper 5%/
Size Significance Level Size Significance Level Size Significance Level

3 1.15 16 2.44 45 2.92
4 1.46 17 2.47 50 2.96
5 1.67 18 2.5 60 3.03
6 1.82 19 2.53 70 3.09
7 1.94 20 2.56 75 3.1
8 2.03 21 2.58 8 0 3.14
9 2.11 22 2.6 90 3.18
10 2.18 23 2.62 100 3.21
11 2.23 24 2.64 125 3.28
12 2.29 25 2.66 150 3.33
13 2.33 30 2.75 >150 4.00
14 2.37 35 2.82
15 2.41 40 2.87 _

2.6.4. No outliers were detected or expelled from the trip circuit or zero circuit data based
on the outlier analysis. [Att. 7 & 13]

2.7. 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. X-Y Scatter Plots were created from the data using the time interval between
calibrations versus the outrier-tested drift data for each group. [Att. 8 &14]

2.7.2. 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 &141

2.7.3. 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 &141

2.7.4. 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 &141
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2.7.5. Although not specifically necessary, a time dependency plot was created from the
tables shown in Section 5.2 for each group. [At 8 &14]

2.7.6. 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. [Ait. 8 &141
Formula used to calculate the probability:

100 x I

P = 2)n
where;
I - Sample number I.e. 1,2,.... IGEN02J
n - Sample size

2.7.7. A normalized probability plot was created from the raw outlier 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. [AtR 8 &14]

2.7.8. A histogram was created from the outier-tested data for each group. [Att 8 &14J

2.8. D-Prime Testing for Normality

2.8.1. 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. Therefore, 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 GEN05. [GEN05)

2.8.2. The D-Prlme 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 GEN05. The D-Prime Test is two-sided,
which effectively means that the calculated 0-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 0-Prime must lie within the
two values provided In the GEN05 table In order to accept the hypothesis of
normality. [GEN05]

2.8.3. The Equations used to perform the 0-Prime test are as follows, per GEN02.

1) First calculate the linear combination of the sample group

T z L- n + I) x Xij[GN2

Where;
x, - An individual sample data point
I - The number of the sample point
n - Total number of data points

VYAPF 0017.03
AP 0017 Rev. 8
Page 1 of 1



W CALCULATION SHEET

Calculation Number: W-2236 Revision Number-,. CCN Number. NIA Page_20 _of27

2) Second calculate the S2 for the sample group

S 2 =(n-i)s2 IGEN021

Where;
s2 - Unbiased estimate of the sample population variance
n - Total number of data points

3) Third calculate the DI value for the sample group

Dr T
S [GEN02]

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
so that the overall drift term is not reduced in the non-conservative direction. The maximum
values of non-biased mean (Xcrit) for a given standard deviation (s) and sample size (n) is
calculated using the following formula:

S
Xcr.t =txE [GENO2]

where;
Xcnt = Maximum value of non-biased mean for a given s & n, expressed In %
t = Normal Deviate for a t-distributlon @ 0.025 for 95% Confidence
s = Standard Deviation of sample pool
n = Sample pool size

2.10. Random Analyzed Drift (DAR) 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. jNote: The AR-15 zero circui 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]

DAR = 4DAup2 + DAm2 + DARo2 [GEN031

where: DATRip = STDEV x 95195 TIF for the IRM Trip Circuits
DA 0R0 = STDEV x 95195 TIF for the IRM Zero Circuits
DAR = Total Random Analyzed Drift Term for IRM

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

The DAR term is also converted to process units in Table II by multiplying the results by the
device process span (0-125 Units). [Table II]
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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-001 7, "Calculations and
Analyses.' The Verification and Validation (V&V) for the Microsoft Excel spreadsheets was
developed in the initial Issue of Calculation VYG-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.

IGEN02, GEN01, GEN08J

3. INPUTS AND ASSUMPTIONS

3.1. 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) [D-IN011

3.1.2. All other data was obtained from EMPAC /Vermont Yankee l&C Calibraffon
Database. [GENO71

3.2. Component References

Manufacturer, Model, Range, Location, etc were obtained from EMPAC and WEM-0213.[GEN07, D-IN03]

3.3. Calculation Equations

All equations used In this calculation were obtained from the 'Vermont Yankee Instrument
Drift Analysis Design Guide", Microsoft Excel Version 97SR-2 (and Microsoft EXCEL 2000)
and EPRI TR-1 03335, Rev. 1, Guidelines For Instrument Calibration ExtensionlReduction
Programs. [GEN02, GEN06, GEN04]

3.4. Data Assumptions

3.4.1. The data from the test groups is assumed to be normally distributed. The
probability plots and histograms 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 assumption of normality. Verification of the assumption of normality is further
discussed In Section 5.3. [Att 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. [Att. 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. JGEN06]
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4. CALCULATION I 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.

jGEN02 &Att. 3-141

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 collected 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 7-41 D - Two tests were run on 4125/98. 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 7-41 D SCRAM setting. During calibration, the
setting was measured as 117.5 Units. During the PMT. the setting 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.

4.1.2. IRM 7-41D - The As Left data for the Z-14 zero reading on 5/9/2001 Is illegible;
therefore, this As Left value was excluded.

4.1.3. IRM 7-41 D - Two tests were run on 4125/98. 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 zero settings from the normal
calibration to the PMT was for the 7-41D Z-14 circuit. During calibration, the setting
was measured as 0 Vdc. During the PMT, the setting was measured at 0.3 mVdc.
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 0 Vdc and the As Left was entered as 0.0003 Vdc. This
conservatively maximizes the drift readings for this device.

4.1.4. IRM 7-41E -The IRM drawerwas repaired perW.O. 93-07995-0 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.

4.2. Statistics Calculations

[Att. 31

[At- 9]

[Att. 91

[Att. 9]

4.2.1. The statistics calculations for the trip circuit and zero circuits are documented in
Attachments 7 and 13.

4.2.2. The TIF used in this analysis is for a 95%/195% level of confidence and is listed in
Table 11 (Statistical Summary) for the trip and zero circuits.

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 & 131

[Att. 7 & 131

[Att. 7 & 13]
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4.3. Plots

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

5. SUMMARY OF RESULTS I CONCLUSIONS

5.1. Groupings

The six Intermediate Range Monitors were analyzed for drift as a single group. Within the
IRMs, the components were split 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 circuits 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.

5.2. 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 Interval of 24-30 months. However, the Time Dependency plots are used to
determine if a significantly increasing trend is evident If no time dependent trend Is evident,
then the average and standard deviations of the final 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. (GEN021

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 surveillance interval. [GEN021

5.3. Normality

To determine If a distribution is normally distributed a sample counting technique was used
per Section 3.8.6 of GEN02. This technique calculates the Standard Deviation of the
outlier-tested data and counts how many samples fall within 1t and 2a. 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-Prlme 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
panel meter. This fact makes the standard statistical test for normality of little use.

5.4. Analyzed Drift Determination

The bias portion of the analyzed drift is tested for significance per the methodology of
Section 2.9. The random portion of the Analyzed Drift 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
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5.5. Time Dependency, Normality & Drift Bias Results

5.5.1. IRM Trip Circuits
Table 4 - IRM Trip Circuit Time Dependency Bins

Range Count % of Total Average Interval STDEV Average

0-600 21 28% 29 0.3894% 0.0190%
601-913 18 24% 821 0.4339% 0.0000%

>913 36 48% 982 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
required 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 Nomnal Distribution Data

I 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 a normal distribution.

Table 6 - IRM Trip Circuit Drift Bias Determination

[Att. 3-8]

Mean Bias Detennination IRM Trip Circuit

Count 75
Average (Absolute Value) 0.0907%

Standard Deviation 0.4291%

Absolute Value of Maximum Allowed Average 0.098%

Mean Bias I No

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

VYAPF 0017.03
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5.5.2. IRM Zero Circuits
Table 7 - IRM Zero Clircuit Time Dependencv Bins

Range Count % of Total Average Interval STDEV Average

0-182 31 37% 80 0.1521% 0.03068%

183-365 14 17% 233 0.1416% -0.0251%

366-548 12 14% 490 0.1745% -0.0230%

549-731 1 4 5% 602 0. 1097% 0.0328%

>731 23 27% 861 0.0956% -0.0253%

[Att 9-14]

The data presented on the lime 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 Percentages

IRM Zero CIrcuits Normal Distribution Data

I Standard Deviation 68.27% 59.52%

2 Standard Deviations 95.45% 97.62%

Table 9 - IRM Zero Circuit D-Prime Test Results

IRM Zero CircuitsData

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 8 above shows that the data Is fairly evenly
distributed about zero and exhibits a normal distribution. The D-Prime test results
shown in Table 9 above also support the assumption 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.
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5.6. Summary

Refer to Section 2.3 for the explanation of the data analysis and Table 11 Statistical
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 Tf*p Circuit IRM Zero Circuit

COUNT 75 84
AVG INTERVAL 676 403
AVERAGE 40.0907% 4.0016%

STDEV 0.4291% 0.1384%
VARIANCE 0.0018% 0.0002%
KURTOSIS -0.370 _0.557
SKEWNESS _0.070 0.008
MAXIMUM 0.8000% 0M3300%
MINIMUM -0.8000% -0.2920%
950195% TIF 2.285 2.272

STDEV x 95195 TIF 0.9804% 0.3145%
% OF ORIG CNT 100.00%e . 100.00%h
G. E. MODEL 194X672G8 Trip Circuits 194XS72G8, AR-15 and Z-14 Zero

Adjustments

RANGE 0-125 Units 0-125 Units

DAR (% Span) ±1.077% Span

DAR (Units) ±1.346 Units

DABR None

TABLE 11 ENDNOTES:

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

DAR = Total IRM Analyzed Drift Term for a Refueling Calibration Interval.
DABR = Total IRM Drift Bias associated with the DA Term for a Refueling Calibration

Interval.
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6.7. Conclusions

The Analyzed Drift (AD) value for the Intermediate Range Monitors (IRMs) is determined to be
±1.077% Span (±1.3461 125 units) for nominal calibration Intervals up to 24 months, not to
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 WC-692A, Rev. 0 for the IRMs is conservative with respect to the
Analyzed Drift determined In this calculation.

5.8. Calculation Review and Impact Considerations

5.8.1. 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.

5.8.2. 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.

5.8.3. 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.

5.8.4. 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:

* WC-692A Rev. 0 for IRMs 7-41A-F - The drift values used are conservative with
respect to the results of this calculation. No immediate Impact. WC-692A
should be updated at the next revision to document the drift analysis results.

The above calculation has been identified on WAPF 0017.05, *Open Item List", to
ensure appropriate disposition of the identified Impacts. [Att. 15]

5.8.5. 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.

5.9. Calculation Implementation Requirements, Restrictions and Limitations

5.9.1. Use of analyzed drift values for components I loops in Setpoint and Uncertainty
Calculations which require Rigor Level I 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. [GEN02]
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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 Failure 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 C is 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 FunctionallCalibration 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 a failure of the RPS IRM
Functions. No Impact to

_____________ ___________________ FunctionaVCalibration 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.

99-010595-000 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 Failure 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.
99-010749-000 IRM F spiking upscale while being Failure 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/Calibration test extension.
99-010749-001 Replace IRM F detector. IRM F Failure is self-revealing. However, this

spiking upscale while being was not a failure of the RPS IRM
withdrawn, had to shift up to range Functions. No Impact to
3 to minimize. FunctionalCalibration 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 Impact to
Functional/Calibraton test extension.

98-003854-000 OP4301 range function for IRM D Failure is self-revealing. No impact to
does not operate properly between Functional/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-223B Attachment 1 IRM Maintenance History.doc
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Work Order # Event Description Comments
98-011490-000 IRM D spiked upscale twice while Failure is self-revealing. However, this

attempting to range down from 9 to was not a failure of the RPS IRM
8 causing half scrams. Functions. No impact to

Functional/Calibration test extension.
97-007589-000 During startup, IRM A failed Failure Is self-revealing. No Impact to

downscale when In range 6 or Functional/Calibration test extension.
below.

97-007969-000 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 extension.

97-010994-000 IRM F spiking high for no reason, Failure is self-revealing. However, this
investigate and repair. was not a failure of the RPS IRM

Functions. No Impact to
._____________________________ Functional/Callbration 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 at a FunctionaYCalibration test extension.
reading of 75 on range 6.

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 FunctionaUCalibration test
extension.

95-000280-000 Replace IRM F connector. Preplanned maintenance. No impact
to Functional/Calibration test
extension.

95-010901-000 IRM D spiked twice during scram Failure is self-revealing. However, this
reset. 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 IRM upscale and downscale spikes
when performing retractfinsert were noted during performance of OP
during performance of OP 4301. 4301, Step 12 (related to Control Rod

WC-2236 Attachment I IRM Maintenance History.doc
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Work Order ; Event Description Comments
94-003191-000 Block Function), during IRM E
(continued) retract/insert. Failure Is self-revealing.

However, this was not a failure of the
RPS IRM Functions. No impact to
FunctionalCalibration test extension.

93-007995-000 On 9/25t93, 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 9/26193.
voltage pre-regulator. _

WC-2238 Attachment 1 IRM Maintenance Hlstory.doc
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Event Date Description Comments

5120101 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 impact to
Functional/Calibration test extension.

5/19101 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.
4/27/01 During plant shutdown, IRM D Failure discovered during nornal plant

became erratic. IRM D was declared activities not involving IRM testing.
inoperable end bypassed. Failure Is self-revealing. No Impact to

FunctionallCalibration test extension.
3120/01 IRM C declared inoperable due to Failure discovered during normal plant

erratic behavior/spiking. activities not Involving IRM testing.
Failure is self-revealing. No impact to
Functional/Calibration test extension.

11/15/99 During IRM surveillance, an Failure Is self-revealing. IRMs 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 impact to
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/Calibration 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 Failure is self-revealing. No impact to
from IRM E within a 26 second Functional/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 scram on IRM E 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 self-reveallng. However, this was not a
(IRM not full In) annunciator *Ins 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 Failure discovered during IRM

resulting in a half scram. No other surveillance. However, failure Is self-
IRMs showed unusual activity. revealing. No impact 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

WC-2236 Attachment 2 IRM MR History.doc
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Event Date Description Comments
10/16/98 occasions causing separate half Failure is self-revealing. No impact to
(continued) scrams. FunctlonaVCalibration test extension.
6/12/98 Planned maintenance to replace the Planned maintenance only. This was

IRM D/F - APRM DIF selector switch not a failure of the RPS IRM Functions.
due to erratic recorder traces. No impact to Functional/Calibration test

extension.
5126198 During refueling outage (RFO 20) Human perforrnance error which was

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/Calibratlon 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 detectors.

5105/97 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 scram.
Following reset of the half scram, IRM
D was considered to be 'noisy but
operable.

7/05195 Planned preventative maintenance to Planned preventative maintenance
replace various SRM/IRM coils. WO only. This was not a failure 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.
10/04194 During a forced outage for non- IRM upscale and downscale spikes

related reasons, spurious 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
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Event Date Description Comments
following a refueling outage, it was activities not involving IRM testing.

10123/93 noted that IRM D was spiking high Failure Is self-revealing. No Impact to
(continued) and causing half scrams. IRM D was Functional/Calibration test extension.

declared Inoperable and bypassed.
The exact cause of spiking could not
be determined. Suspected that
drawer connectors might be dirty.

4/19/92 During plant startup following Failure discovered during normal plant
refueling, IRM E would not respond activities not Involving IRM testing.
due to detector connector problem. Failure Is self-revealing. No impact to
IRM E declared inoperable. Functional/Calibration test extension.

3114/92 With the plant shutdown for refueling Failure discovered during normal plant
and performing IRM signal-to-noise activities not involving IRM
ratio tests, it was found that IRM E FunctionaVCalibration testing. Failure
could not be driven to full-in position. Is self-revealing. No impact to
Undersized fuses were found in a Functional/Calibration test extension.
recently installed upgraded motor
module. IRM E declared Inoperable.

3/06/92 During plant power descent (27.5% Failure discovered during normal plant
power), the signal from IRM F was activities not involving IRM
lost while IRM F was being driven in Functional/Calibration testing. Failure
during overlap verification. IRM F Is self-revealing. No Impact to
declared inoperable. Functional/Calibration test extension.

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

VYC-2366 Rev. 0
Attachment 3

Intermediate Ranjte Monitomr 7.41A-F i.J. CAUBRATION FILEDR1Fr~ ANALYSIS

' I I I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Dwnscl Rod Block 9.25 / 125;
HiRod Bock - 13.75 /125,

______ ~~~~~~Initial Data Initial Data RawDrift Data Initial Data Initial Dakt Raw Drift Data Initial Data InitialDota RawDrlftDpt *iHiSCRAM.115.75/125

.. *, ~~~~~~~~~~~~~~O DNCR HI 9 Toane -c075 / I

7-41A__ 4/29/01 *. 5 9.0 9.0 ___ _14_ 0loc 0.___ __ __116___ __0_ 116. 0.0

per W.O.'s 014892-00, Or-893
O,01-8 94-000. Old SettdSr7-41A 4/24/111 35 6.0 9.5 0.0% 106.0 103.5 0.0% 118.0 116.0 0.0% to lc .5/15

HIRod Block -106.25 / 125 and
______ 6 60 -0.2% 106.0 ... ________ ________ III Hi SCRAM- 118.25/ 125.~~~~~~~~Fi HiSCR M - 1&25 125

7 _A __3_D _ ___ __ 2__ 106__ 16. 0.0% 118.0 118.0 0.0%
7-41A 9/14/00 290 6.2 6.2 0.2% 106.0 160 -0.8% 118.0 118.0 0.0% ___________

7-41A 111/29/99 4j6.0 0.O% 107.0 1.0 0.0% 118.0 118.0. -0.8% ry IRM A Checked
________ ________ ______ ~ ~ ~ ~ ~ ~ ~~~M~x107.0 __ _ __ _ __ _ __ __ _~~4~~A 11/25/99 10 6.0 60 _ __ 0.0% ~~~~~~~~~~~~~107.0 0.% ± 119.0 119.0 -0.0% ___

~~~1A 11/15/99 12 6.0 6. .% 106.0 __ 06. 0.0% 119.0 119.0 0.8%
7-41A 11/3/99 4 60 i 6.0 0.0% -. 106.0 106.0 0.4 118.0 118.0 0.0%

7-41A 30 /" T 6. -___ _____ V 5. _____5 -1.2 j 118.0 118.0 0.4% _ _ _ _ _ _ _ _
741A 10/7/99 376 6.0 6.0 .0.4% 107.0 107.0 0.8% 117.5 -117.5 -0.4% ___

7-4 1A 1O/l 6L 8.128 6.5 1.6. 00% , 160-7 106. - 0.0%A 113.0 118.0 0.0%
7-41A 6/10/98 15 6.5 ~~~~~~&5 0.4% 106.0 106.0 0.0% 118.0 118.0 0.0% - .-

74A 5/26/98 31 6.0 6.0 0.0% 106.0 1~06~.0 i% L 116. 118.0 -0.8%-
7-41A 4/25/98 7 6.0 6.0 0.0% 107.0 107.0 I 0.8% 11.0 119. 0 * 0.8%-

-dA 4/18198 23 6.0 6.0 0.0% i0- 06.0 0.0% 118.0 118.0 0.0,%
74-4A 5 6.0 &O 0.0% 1 06.0 1 00 . 118.0 118.0 -0.8% _ ______

741A 3/ 4 &O 44% ~~~~106.0 4. 0.0% 119.0 I________-_____
7-41A 3/19 &....... . 0.4% 106.0 106.0 0.0% 119.0.-.119.0 0.8% _ ____

7-41A 317 98 11 0I 6 6.05 04% -~ 106.0 106.0 0.0% 113.0 118.0 0.0%
1741A? 89 6.0 6. .. 4 106,0 __106.0 0.0% 118.0 118.0 0.0% ____ T___ted.____
5/7/9 65A.5 0.% 16.0 106.0 -0.0% 118.0 11i.0 O 0.%

74A 5/12/97 6.0' 6.0 0.0% i 07.0 106.0 -0.8% 118.0 118.0 ! 0.0%

7-41A jy51/97 6 . 6.0 I 0.0% 107.0 107.0 0.8% 118.0 118.0 -0.0%
7-41A 10/12/96 1-- _107. 107.0 00% 119.0 19.0_OO

7.41A 40/2/96 8 6.0 0.041% 107.0 107.0 OA0% 118.0 119.0 -.. 8 _ ________

_ _ 7t 6. o~~~~~~~~~~~~ i _ _ _ _ __7- k ~ 04%U 8.
7-41A 9/3/9 27 .06.0 0.0% - 106.0 106.0 -0.8% -119.0 119.0 0.8%

7-1A 1/i!/95 f6 '6.0- __ 6.0 0.0% -107.0 I07.0 0.0% 118.0 I 118.0 -0.8% __-____10/12/96 Ii 6.0 6.0 ~~~~~~~~~0.0% ___170 . 10. 1. 119.0 MR.% ____

7-41A 12595 72 6.0 __ 6.0. 00 106.0 107.0 0.4% 11. 180 08
-1A 4499 7 66.0 .0 -0.0% 106.5 106.50 0.4% _ -1 19.0 119.0 U.%
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Drift Calculation For Intremediate Range Monitors
IRM Trip Circuit Raw Data

VYC-2366 Rev. 0
Attachment 3

lnazist Range Monitors 7-41A-P . CALIBRATION HSDRIFr ANALYI
I ~~~~~~~~~~~wasd Rod Block -9.25 / 125;

Hi Rod Block - 13.75 /125;
.- . ~~~~~~~~~~Initial Data Initial Data IRaw Drift Data Wrtitial Data Initial Data R aw~ Drft Dat a' Initial Data Initial Data Raw Drift Du HiHi SCRAM - 115.75 / 125

~~ Jr" ROD D~~L1~ ~fJ~~CLR()D HI ROD HI ~RODIROD i i U I 5fHIHB Toierance- t0.75 /1i5
(Days), BLOCK BWKjBLOCK BLOCK hBLOCK__ BLOCK 1HI HISCRAM1 SCRAM HI HI SCRAM

Tax Date Ilaterval' AsFound I As at% Ddut As Found LAs Left % Drift As FoundI As Left % Drift Range -0-25Units

7-41A 4/8/95 14 . 6.5 j 6.5 -0.4% 106.0 I 106.0 -0.8% 118.0 118.0 0.0%
A /25/95 7 6. .%170 170 04 'li .* ____-6. 1 6_0_ _ _ _ _ _ _ _ _ _ 0_ _ _ _ __4%.- 0 8

____ /1/9 6. j 0.0% . .5 0. -00 118.0 118.0 0%
7-41A 3/15/95~ 151 6.060 1. 00 165 S -. % 9.0 119.0 0.8%

741A 10/15194 ~1 6.0 * 6.0 L 0.0% 107.0 107.0 1 0.4% i118.,0 118.0 0.0%
7-41A 10/14/94, 10 6.0 6.0J 0.0% 106.5.. 106.5 1 0.4% I180 118.0 -0.8%--
7i4iA 10/4/94 5 .0 6_0___0 .... 1..9....119.0 0.0%-

-. ik- 9/~9/94 - 6.0 6.0 .1 0.0% 106.0 106.0 -0.0% I 119.0 119.0 0.0% _________

_____ . . . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Difference exists between As

I I I P~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ound and As Left for
DonoaeRod Mock. Both

7-41A 4/10/94 113 7.0 6.0 0.8% 107.0 107.0 0.0% 119.0 219.0 0.0% valueare within specificahtfl
I . ~~~~~~~~~~~~~~~but the As Left is actually farther

I ~~~~~~~~~~~~~~~~~~ut than the As Found. Because
_______ I i ~~~~~~~~~~~~~~~~~~~~~~~alues differ, assume that the

12/18/93 1 I...- .. j .-.-..--. I-________ ______ ~~~~~~~~~~~~~~~~~~was adjusted, as shown.
'7.ilA - -----6.0 6.0 0.% 107.0 I 107.0 0.8% -190119.0 -0.0% ____

____12/17/9 10 60 - 00T06. 106.0 -0% 119.0 119.0 0.0% ____

7-t1A 12/7/93 6.0 6.0 i -414% 107.0 107.0 ___0.8% 11 9.0, 119.0 0.8% ____

43 656.~~~~~65.1 --A 106.0 106.0 08 I - ___ ___- ___

41A 10/2-1/93 7. 7.5 _7.5 0.4% 107.0 107.0 OiO% 118.04 118.0 -0.8%
7___ _ _0 _ 7.0 I _ _ _ _ __ _ _ _ __ _ __119.0 0.0%7-41A 10/14/93' 11 .707O~ 0.4% i0.4 107.0 ~.%190 -190 08

7-41A 10/3/931 8 6~.5...V 6.5!.04%_7..0~ 107.0 0.8% .118.0 -0.8%
7-41A ~~~~~~~~ . 70 7.0 0~~~~~~~.3% 106.0 106. 0.0% 119.0 119.0 0.0%.-

74A 9/18/93 6 6.0 .0 -0._4% bC 106.0 0.0% 119.0 I119.0 J0 ~ -

7-41A tg/lO/9 3 ~7 ' 6.5 . 6.5 OA4% 106.0 106.0 -0.4% 119.0 - 119.0 ] 0.8%
741A -9/3/93 6 6.0 6. 0.4% 106.5 106~.5 40ii, 118.0 118.0 0.0%

7-41A_ 8/24/93 4 6.5 1 6.5 0.0%107.0 107.0 0%118:0 118.0 -08

7-41A 3/24/93 6~~~ ~~.5 1 . 107.0 ± 107.0 115.0 0.0%___ ___ __ _ __ _ __ _ __ _

7-41B 5/9/01 101 8.5 I 8.5 0.0% 103.5 103.5 1~-0.4% 115.0 150 -. % RsBamFTested._
7.41 i 4/2/ . 85..%104.0 104. ---- .0.4% 116.0 116.0 0.4%

_____ ----.-.. ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~g~ Changes Implemn-ted
I ~ ~~~~~~~~prW.O.'s 01-89-000 01-893-

9.5 I I . ~~~~~~~~~~~~~~~~~~~~~~~~~0, 1-894-000. Old Settingsw
7-418 4/24/01 35 6.0 95 0.0% 106.5 103.5 j -OA4% 118.0 115.5 -0.8% ndRdUok67/15

I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~MRod Block - 106.25 /125 and

~~1- -~~~:i~~--- I 100 107.0 . .. ~~~ ~~~MHi SCRAM-112 kL.
joi 3W /0 17 & ' O -. 2A 17. -6.07. 1.2% I 119.0 119.0 0.0% _ __________

Vermont Yankee Design Engineering Vennont Yankee Deign Engineering VC-2236 Trip Circuit Data & Statistics~xls Pg fPage 2 of 11



Drift Calculation For Intrenediate Range Monitors
IRM Trip Circuit Raw Data

VYC-2366 Rev. 0
Attachment 3

Internmeiate Rang Monitors I7-4lA-F CAIBATO FILA DRIFT ANALY~SIS
I , I ]~~~~~~~~~~~~~~~~~~~~~~~~~~~~)~~~wnscD Rod Block 9.25/125,

!nAE".IitidalData Raw Drift Date Initial Date Indtinl Data Raw Drift DIInitial Data Initia'lData Raw Drift DaftJHiHiSCRAM 11S75 125
DNCROD D4CL AWt HiIROD ob FuR'k.b -. 14 _ -' " Wi ll.7 2

BLDays) CIC 7m i BLOCK BLOCCBLOK FI HI SCAM: SCRAM I HI SCRAM __________
Tag I Date Interval IAs Found IAs Left %Drift ASoid Vuef Dift Wsound 1 Aef Drift Iag-0-125Unt

7-41B /400~ . 6.2 ' 6.2 0.2 1 65J 105.5 -1.2% 1190 19__ 0
-7T41 11/25/99 10 . 6.0 6.0 0.0% T 107.0 107.0 0.0% - 119.0 i 119.0 0.0%
_'Z_ IV5/91 60 6. 00% 107.0 1707.0 0.% 119.0 119.0 0.8%

7-413 11/39 4 6.0 60 i 0.0% 106.0 106.0 0.0% _ 118.0 , 118. 0.0%
7.413 10/30/99~ 6- 0 6.0 i106.0 106.0 -089% 11IBOT -u.o -0.8%

7-41B 10/2799376' 6.0 __-6.0 0.0% 107.0 1.0-0.8% -119:0 1ii9r0 8% ____

-7-41B 10/16/98 1-28 -. 6.0 6.0 -0.8% ___2f:_4.0 ..... 06.0 -4% 21.18.0 8.0 4% _ __

7-41B 5/10/98 15 7.0 7 7.J 0.8% 107....1..07.0 _ 0.8% 7- __ 4185 1& 04% - . .-

________ ~ ~ ~ ~ 6-.0.8% 106.0 119_-08%11.7-41B 5/26/98 31.. 7. . 7. .% 0. 107.0 -0.0% 1901900.0%-

7413 I 3/26/98 5 - 6.5 L 6.5~3 0.% 07-O i06.0~ 0T%1R. 119.0 480%
7 60 44%~~~~~~~~~ 10760 10710 T%0

7-41B /79 1 1 6.5 6.5 _' 0.4% 10Y6.0 106.0 *dA t 1 . 1118.5 048%
118O' 6.0 6. 08 06~ 00.0 .04 ___

7-41 31/129 60 70 5 08% 107.0 107. .0 1.0 118.0 Ei-0.% y atd
7-418 1y25___ 81 6.0 6.0 IOO~ 10706.0 .0 119.0 -. 119.0 - 0.0% -

7/,9 41B . _ 0.4% 107.0 107.0 04i19.0 0.0% -.
*- 74..J3i?...18 .5650.4% 106.5 106.5 - 0.4% I 119.0 119.0 I 0.0% ____

-741B 1/59 7 6. .. % 0.0 106.0 -0.8% 119.0 119.0 0.0% - _ __0.(- - I - -4 _ _ _ _ (Lo%7413 ~~~~~ 6 6.If0.% 0.0 .107.0 0.0% 119.0 190 00
10/12/96 11 6.5 __ 6.5 . 04% ~~~~1-07.0 , 107.0 - __ 119.0- 11.0 0.% - -__-_

7-413 12/8/95 _ 6.5 6. O.4 1. 1. 119.0 -.-

B~L.~79~ 4 10/1/96 T 6.0 .0 414% 1 106.0 1_0_6_.0 OA% 118.0 118.0 .0.04% ___
16 6.5 6.51 406 16. 00% 118.5 118.5 404%

74B 9/3/96 -4 -. o6.6 1.0-5 106.5.. 0.4% 1 10 119.0 0.0%
________ 223 6. _ 60 00 170 * 0. 0.0%74Th - _19 6.j 0. 0.0% 107. 2i07.0 . 119.0 08

14 ~~~LI ~~~9 ~~~j 48_% 1065 _~-7jjj' 429 14 7.0 00166 0.0% i 198.0 118.0 -08- -~ .74B 4/ 65 5 . 04 0~ 106.5 -0.4% 119. j1.0 0.0%
7-411 3/25,95 ____ ~~~~~~~~~~~~~~-i -65107.0 0%119.019.0%

____ _____ ~ ~ ~ ~ .0 .00.4% __ _ _i_ _ _
-.7-41B 31152L... .- .. 10. - 170 1 0.4% . 190119.0 0D%

7-413 10/15/j94 7 6.5 6.5 , 0.4% 107.0 107.5 -0.4% 119.0 119.0 0.01%
3_18_95_ 7.0- 7.0(J 0.4% 107.0 107.0 __ 0.4% 119.0 119.0 0.0%

74 __~ i. 7f6io60 j 00 0. 106.0 048% 119.0 119.0 _0.0%7-41BlO(4/945 ~~~~~~ 6.0 6.0 0.0~~4% 106.0 170 .% 19.0 .119.0 08.
7-41B 10/15/94.j 1-13 . . __0%- 0. 106.0 TR ..' 1. -. %-- I 12/iS/93 1 6~~~-..0 7.0 _ 0.0% 107.0 170 - .0 190u.o0.0% -

---- --~~~~~~~~PA 0.0-. .1.- .--19 .741B 21/91 1 6.0 6.0 01 0. 0. .% 1i9.01 119.0 i 0.0 ___________
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Drift Calculation For Intremediate Range Monitors
IRM Trip Circuit Raw Data

VYC-2366 Rev. 0
Attachment 3

Interntediate Ranae Monitors 7-41A-F 1CALIBRATION FILE!DRIF1r ANALYSIS
I j j ~~~~~~~~~~~~~~~~~~~Dwnsd ~~~~~~~~~~~~~~~Rod Block -9.25 / 125.

Irdtial Data Initial Data Raw Drift Data' Initial Data Initia Data Ra__Drift Data Initial Data Initial Data Ra rf Dat Rod BSCRA -103.75 / 125;

- -- *~~~~~~N~~Li~~~O~~~ ~ ~ IR~~~' ~HIROD Hi ROD 1 HROD HI Hi oeac-±0.75/125 -

(DaM) I BLOCK BLOCK BLOCK BLOCK *BLOCK JBLOCK HI i- SCRAM SCRAM 1HI HI SCAMj

Tg Date [Interval& As Found A e % Drift As Found As Left %Drift As Found As Left 'ADrsft Ra2Le 0-125 Units
74B 12/7/93 [4 1 6.0 6.0 0.0% 106.0 106.0 .0.% 119.0 119.0 I 00

7415 12 3/93 43 6.0 60 -. 4 170O0.0 08D190 19
7-415 10/14/ 71 6.0 6.0 0.4% - 106.0 106.0 0.0% 119.0 119.0 0.0%
7-41B 10/3/193 81 6.0 g 6.0 _ 0 0. _170 08 1. 1. .% ____

_ 7413 9/25/93~~ 7 . .0.4%- I 0.0 106.0 -0.4% 119.0 1i9.0 0.0% ____
.. 7-41B 90/18/93 -8 6.50 6g.5 .0.% 12L- 10.- 04 190 190 . 0

7-415 9/10/93 7 7.0 _ ~~~~~~~~~~~~~~~17. 17.0 ~~. O. 0.4% 119.0 119.0 0.D%
7-41B 9/35/93 7 6 6 .0 _ .0 0.8-% 106.5 106.5 -0.4% 119.0 119.0 0.4% ____ __

iR ~~~~6.0 . - 0. 107.50.4 119.0 119.0 ____( ________

7-41C- 5/10/03 5 7 9�7. 0 0 100 T040 & "-- .0.4% 115. .0 0 -1.2% ___

7-4C /73/01 8 9.0 97.0 0.0% 104.5- 104.5 -0.4% . 116.5 116.5 0.0% sACndetd
107.0 118,5 --.-8. __-- -

7-41C 4/29/01 90 9.0 0.% 104.0 ._104.0 0,% 116.0 1. .% ________

?~-_4C 5/1/01 perW0Os9049.00.0190

741C 4'27'01 35 -7. -- 9.0 0.% 150 104.0 0.8% 117.5 116.0 0.% 16* 01894-00. Old STesttids

~~~~~~.3/00 87 6.9 .0 0.0% 106. 16. 00 117.5 117.5 I 0.04
7.41 9/4/0 29 6.9.0 0.0% 106.0 106.0 'A%1751._-i 00 __

-.7-41C 4l/201/9 12 6.0 9. _ 0% 106.0 I 104.0 0.0% 117.5 _ 117.0 0.0% ___

372101 3 6.0 6.0 0.0% 106.0 106.K0 T - - 11-- .i -_ __ __ __ __ __

~41-c- qn4/5j,,j--5i- 0.0% 106.0 106.0 0.0% 118.0 11780 0.0
7-41C .10/27/99 376 6.0 6.0 .0.%-A 0. 0. __ 1.~180 00
7.41C £10/15/98 128 6 605 .. 0.0% 1060 L 1060 .4 -117 .18. 00
7-4nC 6/103/989 1 165 :_65 0 106.50- 106 I-18 I 180 0.4% ___~~~ 31 - -- ~~~~~~~~.0 -. 0.0 00 . i~- 175 00%.
7-41C 104/30/998 3 6__0__60.4 106.0 106.0 0.% 117.5 117.5 -.04% _

i~i 10/,7/'9,-237 670 6 .0 -0.4% _106.0 - 106.0 1-0.0% ~11&0__[ 118.0 0.4%
* 7-41C 3/26/98 5 6.0 ~~~~~ ~~~6.0 i .0% 160 106.0 0.% 175 1175 0.0% -

7- 7C 3/10/98 4 60l. 04 108.50 . 155 *-A 175 I175 00
7-41C 6/1f j98 11 .5 j 65 .% . 106.0 106.05 - 0.4% 117.5 1. 0.0% ____

--7-41C 15/26/98 89 6.0 :6.04 .4% __ 106.0 106.0 0.0% 17. -11-7.5 -0.0%
F-451 if 8/28/97 10 6.5S 6.5 -0.4% 106.0 106.0 0.0% 117.5 1173 -0.4% JR~ .~et
7-41C 4 /12/97 110660 600 106.0 0% 11.0-- n . 0.4% - -

7-41C 440.% 106.0 160 0.0% 117.5 0.0
iZc "8/2/9 6 0 . 6.5 0.48 i06.0: 106.0 040% 117.5 117.5 -04% Only IRsA___eted
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Dri ft Calculation For lIntremediate Range Monitors

IRM Trip Circuit Raw Data

VYC-2366 Rev. 0
Attachment3

Intennediate Rang Monitors 1 7-4aA-F ICALIBRATION FIL DRIFr ANALYSIS

* .. : ~~Inftial Datai InitialVote Raw Drift Data niftial Data Initial Data Ra-wDriftDat lrlllaainitial Data :Raw Vrift Dati Hi HiSCRAM -115.75 /125

(Days) I BLOCK BLOCK BCK BLOCK BLOC BLOCK III HISiAM SCRAM TH HI SCRAM

Tg Date Intervalj As Found As Left [% Drift As Found As Left % Drift As Found As Left % Drift Rnge -0-125 Units
7-41C 4/~25.

7 182?- . 70 08 105.5 105.5 _ 04 ___ 1. .%__
7-41C 1.L 7: 6~~~ ~~.70 7.0 0.0% 10. -~0.4% 118.0 118.0 0.0% ___

741I 101/66 6.0 6.0- 0.0%A 106.0 -. 106.0 0.07% IU8.0 1180 0.0_
11 6.0 6-.0 0.0% 106.0 106.0 0.4%i 118. '-18.0 0.0% ___

C 10/1/~~~ 24 "6.0 6.0 -0.8% 105.5 _ 105. _ -0.8% 118. 0' li&0 -0.4%

7-41C j2L7/96 4 J 7~~-7.0 .0 0.-8% 106. 16.5 J 0.4% Il& 5 tI- l&- 5 t -08% __

i~~ !9/3/~~~7 270 ~ 6.0 6.0 0.0% I106.0 106.0 0.0% 117.5 117.5 -0.4%

741C 12/8/95 ~223 6.0 6.0 0.0% 106.0 __ 106.0 I 0.4% 118.0 118.0 0.4% ___

7.41C 4/99.0 -6.0 0.0%V U105.5 4.5 - 04% 11.5 11.5' I'0.4% __

7..41C 4/29 14' 6.0 6.0 -0.4% 10. 106i0 0.0% 118.0 ~37118.0 0.0%
7-41C 14 ~6.5 6.5 0.4 106.0 __ 06.0 j 00 1. 1. . A ____

7-41C ~~~~'1_1__ A .-. i------_--_.___ . ..... I.. - _ OA%.__ _

7-41 71 - . . 0.8% 106.0 __106.0 -0.4% 1.5 117.5 0.0%___
7-41C j~~~/18/95 3 ~~7.0 7.0 106%106.5 0. 08%175 117.5 4 .-. %

724-1-j]7A/I11 .000% I 0.5 ; 106.5 -0.4% ~ 185 04 __

_ _ _ _ _ - ± - -~~~~~~~~~~~. - .0_6_ _ _ _ _ _

7.41C 10/1/4 1 6.0 6.0- 0.0% 106.0..060 .4 8. 118.0 -00% _

7-41C T ~~~~10 j-60 _&0 0.0% 2j55_ 05.5 __ 0.4 118.0 118.0 0.0%
7-41C .10/14/94 5 ~6.0 6.0 .Z.o100 160 04 % ii7 is
7-41C 9/29/194 i 172 . 6. 6.0 .O%.7155 15 .% 117.5 117.5h 0.0%
7-4R1C 4/10E9(F~i i '&5 -. 04% 05. 10_5.5 .04% 117.5 i 117.5 00%__

7-41C 12/18/93 __ 6.0 . 6.0 0.0% __ 0.106 06.0 0.0% 17' 1.5 04%__

C7 1/1/1 10 - 6.0 6.0 0.0% 106.0 - 106.0 0.%118.0 i 118.0 0.4%

7___C 93___06. 0 ____O& O1.60.00% 117.5 _5 -0.4%
___4 /9 i '6.0 -60 - 00% . 0. 1..

7-41C 22/3/93 L.. 43 I 60 _________ 106.0~~~~~~~Ok 106.0 0.0% 118. :118.0 __0.0%

7.41C 10/21/93j~7 7.0 ___.Zb..Z.0.8% 1.06.0 106.0 0.0% 118.0jI 118.0 0.4%___
7-41C O1/1495.3 1 6.0 6.0 -0.4% 1160 I106.0 0.0% [ 117. 117.5 -0.4%
7 -41 /~. 8 6.5-. 106.0 _106.0 b' 0.4% 1180

7.4 ~ 92/5 7 7:O0 7.0 0.8% 105.5 1035 __ -0.4% 18 1j8.0 0.0%

~~~!c. $ ~~~~~~~~~~~~6.0 0.0%! 106.0 _ 106.0 0.0% 118.0 118.0 -.OA%

7-1 ~//93 6 6.0 , 6.0 -0.4% ___105.5 105.5 404% -117.5 .117.5 -0.4%
____ ~~~MO 0.0% 118.0 11.0___ 0

74I~~~~~ 8/~~~7~~i 41 6.5 6.50~~~~-.-4% 106.0 __ ¶0.0- __ _

7-41C . 8/24/95j ~ ~ ~ ~ 6.0 . 6 010 0 . 106.0 t118.0 118.0_ _ _ _ _ _ _ _ _ _ _

7,.1/01 3 9.0 ___ 9.0 0.0% 10O.0 104.0 0.8% 116.0 116.0 0.0%

7.41D" ,5L9/0 10 9 9. 9.0 V'0O-%- 103.0 103.0 -08%- 116.0 a116.0 0.0% IRs , D and F Tested.

-74D 4/29/01 3 9.O 9O-04 '0 O r 040 O r16) l.O 0%
7-41DI4/26/~~~~F 2 ~ 9.5 . .% 0. 0. -0.4% 116.5 O 1. .% n~ly M~M D Tested.
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Drift Calculation For Intremediate Range Monitors
RIM Trip Circuit Raw Data

VYC-2366 Rev. 0
Attachment 3

Intermediate Range Monitors 7.41A-F CAUBRATION FILEIDRI17r ANALYfSIS
I I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Dr~L itd block -9.25/1I5

HiRod Block"- 103./1;
Iniatiala nirtiolData Raw Drift Data Initial Data Initial Data Raw Drift Date Initial Data Initial Data Raw Drift Dat Hit Hi SCRAM - 1157/12

6~~'~~N~I~~?i bN~~~LI~~D HIROD HI-11ROD HROD TI]oleruiice.. A:S12
{Oy) BLOCK I BLJOCK BU)CK BLOCK BOK BLOCK ~HI HI CR.SCAM ________CRAM_

Tag Dte TJnterval' As Found AsLeft___Drift________ As Left I Dri As Found As Left % Drift Range -0-125 Units
I . ~~~~~~~~~~~~~~~~~~~~~~~Sont Change" Implemented

* ~~per W.O.'s M19-000.01-893-
741D 4/24/01 35 6.0 90 I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~00,01-494-00. Old Settings

741D 4/24/01 35 6.0 9.0 0.O% 105.0 104.0 -1.6% 117.5 116.0 44%
Iwsc Rod Block - .75/15

* ~~~~~~~~~~~~~~~~~~~~~~iRod Mock -106.25/ 125 and

7-4iD . 3/20/01 18? &06.0 0.0% O___ _____8. ___a4%CA-1.~/15

9/14/00 294~ 6.0 6.0 0.0% 1'06 .0 106.0 0.0% 117.5 117.5 -04% ____

7-41D 71 j~ 10. 0 I 418~IZ~% 106.0 i06.0 0 .o% na&O iao 0.4% - .___

7-41D 1i1/15/": 12 * 7.0 F 7.0 G 08% 106.0 106.0 I .0.% 117.5 117.5 0.0%______
74D 11/3/99 4 6.0 6 0.0% 106.0 106.0 I 0.0% 117__ 117.5 41.4% ___

_____ _____ ___________ ~~~~~~~~~~~~~16. 16. 04%118.0 118.0 0.0%7-41D 10/2719 36. 70 * 70 , .4- 155 -0.4% 118.0 . 118.0 -60.0 _A_

7-41 lo1/ 69S 128 6.5FL ~ 6.5 00%- 106.0 .106.0 I 0.0% 118.0 118.0 0.4% - ___
_- 161_, -.-- - +-.---_

7-41D ~ /10/98 15 6.5 6.5 0.4A 106.0 106 0.4% 0 i.5 - 117.5 .- 0.4% - ____

7-411D 5/26931 6. _6.0% 15.55 105.5 118.0 118.0 0.0% oetndiaeftM

I I aw~~~~~~~~~~~~~~~~~~~~~~~~~~~~e of inoperative transition
I for IR~~~~~~~~~~~~~~~~~~~~~~~~~~~~M D from range 9 to range

1.The other measurement ww
7-41D 4/25/98 7 6.0 6.0 0.0% 106.0 106.0 -0.% 17. -0yato4hk

-OA% 117-5 d18e0 tectedi thtisproblemi The only

I i ~~~~~~~~~~~~~diflerencein readings was in HI
I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~RScram getting. Used

* '~~~~~~~~~~~~~~~~~~~~~~clbrathon for As Found and
I ~~~~~~~~for As Left. However, no

___ i ~~~~~~~~~~~~~~~djustientswere madein either

7-41D 4/18/98. 23 6~~~.0 _ 6.0 001107.0 00 __- 2 18118.0 0.0% ____..

7-41D.._3/2698 56 6.0 6. - 0.0% __105.5 ___105.5_ -4% 1. 118.0 1180 -0.8% ___

7-41D 19 3/21L98 4 6.0 6. -044 , 10K60 1060 -4%
7-41D /1 7/983 112 6.5 ~6. 0.4% 106.5 106.5, - .4% .18.0 118.0 i_ 0.0% ___ ..

2-411D I 11L25/97 89 . 6.0 6.0 4 10e010ted.% 4
7-41D' /2'8/'97 108 6.5 0.4% 106.0 106.0 1 .0 17.5 11-7.5 -T-0.4% O nly IRMs A-E Tetd

_.Z:1D - /2] 11 6 60 000% 1_06.0 1 06.0 0- 0 % 118.0 118.0 0.0%..
.4D /1/97 6 6.0 -0.4% - 106. 10 __ -O..11. 11804 0O4%

4/25/97 182 . 6.5 6~~~95- 0.'.4% 1'0.6-.0 106.0 0.0% .1.5 175 -0.4% __________
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Drift Calculation For Intremrediate Range Monitors
IRM Trip Circuit Raw Data

VYC-2366 Rev. 0
Attachment 3

Intennediate Rane Monitors 7-41A.F _ ___ICALIBRATION FIlU DR1F' ANALYSIS
I I j~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ws Rod Block cQ.25 /125;

I K~~~~~~~~~i Rod Blck =1013.75 /1n5
Tntitw ata Initial Data Raw ri pat Initial Ost Inta Dat Raw Drift Data Iniitial Data Iinitial Data Raw Drift Dat Hih Hi SCRAM - 115.75 / 125

.r t~~~~~~~'--Y45F1CLIt(5 -DC$L RDH O IRDROD DNDCLRDl!Tolerance-*0.75/ 125
J(Days) BLOCK BLOCK BLOCKj BLOCK BLOCK BLOCK HI HI SCRAMI SCRAM 'HI kg SCRAM

Ta aeItra;A on As Left [ %DitA. Ford ALet % Drift JAFound As Left ____ D __ft _____-_0_15___

7-41D 10/2/6 7 6.0 6.0 0.0% 1 10. 106.0 0.0% 118.0 __ 118.0 0.0% __

7-41D 10/18/96 6 6 of ~~~~~6-01 0.0% 106.0 106.0 0.0% 118.0 118.0 0.0% ___

7-41D 10/12/60 6.0 060 106.0 I106.0 0.4% 118.0 118.0 I 0.0% ____

~411) /96 _2 _ ___ _ 15. T 75--4 118.0 -U 18.-01 I 0.0% ___

7-41D~ ~~~~~~- 1019W46. 60*~..%-~- 04 0. R. 2555 generated for
7-41D I 9/7/96 7.0 7.0 0.8% 106.0 106.0 0.4% 118.0 0. spildng H1. Declared~~~~~~~~~~~~D. Delare

7-41D 9//96 4 70 7.0 08% 106. 106.0 A% 118I 118.0 0.O% inop, and JI signal cognector
I , I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~as removed. No affect on
I I I . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~clibration values.

7:65_ __3_96 6.0 601--T 44t% 105.5 105.5 -0.4% 118.0 118. .- 0.0%
7.41D 128/95 Z .. ..... -6 - --- _______ __ __ ___

7Z___ _4_29_9 7 __0 - 6 0 0.4% -~i~F106.0 0.0% 118.0 118.0 00%___
7-41D 4L/22/95 i14 ' 6. 0 6.0 __ 0.4% 1060 160 00 1. 118.0 I 00

_ _ _ _ _ _ _ _ _ _ _ _ _ ~ 4-. -* - . ---- . -_- - .q . _
7-41D 48/95 14 6.5 5 0.0% 160 106.0 -0.0% 118.0 118.0 ~.j 00

74D 3/25/95 7 6.5 6.5 -04 10. O10.0 -0 % 118.0 118.0 0.0% ___

7.-4ID 5/18/95 3 7A____ 7.0 0.8% 10. 0. .%118.0 L 118.0 0.0% ___

7-41D 3/15/95 I151 6.0 I 6. 0.0% 106____0 106.0 .0.4% ______ 118.0 0.4%
7-41D 10/15/94, 1 i 6.0 . 6.0 0.0% J 15. 105.5 _ 44% 117.5 117.5 414%

-740 10/4/94 10 60 6. 0.0% 106.0 1.0 0.0% 11. 1.0t00 ____ ____

7414094 5 6.0 T 6.0 0.0% 106.0 10. %118.0 .118.0 Oi
7-1 /99 172 __0__ 0 414% 105.5 iS5 0.0% 1..117.5 117.5 0.04%-
74D 4104 13 6 .g5 0.4% -. i5 105.5 -. 0.0 118.0 118.0 0.4%

7.410 121895 1 ~~~~6.0 _ 6.0 J 0.0% 105.5 _105.5 .0.4% _117.5 117-.5 .0.4%
7-410 12179301 6.0 .44% 106.0 J 106.0 J 0.0% _ 118 118.0 0.0% _____

7-41D 1227/93 41 6 5 I 5 0__4_ 106~.0..... 106.0 I _ 0.% ii11is O 0.0% ___

7-41D 12 /3 93 U7 &-b. . 6.0 -as8 - 0.0 106.0o 0.0% 118.0 .118.0 0.0%
7.1 021/93 7 7.060 9- 0.8% 106.0 . 0.0% 18.0 0% ~ -

7-410 10/14 93 _11 6.0 6.0 -0.4% 106. 1060 - 0.0% 11 . 0.% ____

' -ib 10/3/93 a 6.5. 6.5 -0.4% 106.0 106.0 ~.0.8% 118.0 118.0 0.4% ____

741D q/23 F? 7.0 7.0 0.% 106.0 I105.0 t 0. % 11f7.5 -- 117.5 00%-
74D 9/18/93 8 7.0 . 7.0 0.8% 106.0 105.0 .0.8% 117.5 ~4 117.5 I 0.4%

7.410 9/10/93 7 6.0 6.0- ±WO -1.2% j 106,0 106.0 0.4%0 11.
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Drift Calculation For Intremediate Range Monitors
IRM Trip Circuit Raw Data

VYC-2366 Rev. 0
Attachment 3

Intermediate Range Monitors 7.41A-F ____ ' CALUBRATION FI , RFr ANALMSi
- ' T 1 O~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~wnscl Rod Block -=9.25/ 125,

-- iitisl Data InitialDaaRa rift Data_ InitilDaa nia VaRwDrfDtaIiI Dat Iitil ateRa DrftDat H Hi SCRAM - 1&7 / 125
DNSCLRWD. DNSCL ROD DN-SCLROD. HIfROD- *MRM ~T~ Hi W6- 14IHIolerance 0.75 /125

BLys aOCK BfLOCK IBLOCK BLOCK BLOCK JBLOCK MHIHISCRAM SCRAM __________H___

Tag I Date lInterval As Found As Le..ft % Drift As Founid As Left 1 %Drift 9 AsFound As Left %Drift i~ne0-125 Units

Difference exists betwveen AsI ~~~~~~~~~~~~~~Fud and As Lefi for
DwcaeRod BMock. Both

7-41D 9/3/93 6 7.0 7.5 0.0% 105.5 2055 -0.4% 117.5 11f75 vausar4ihn pcfiain
but the As Left is actually farther

I I ~~~~~~~~~ot than'the As Found. It is
I ___________ ______ -. ~~~~~~~~~~~~~~~~~~ame tatan adjustment was

7-41D 8/28/93 4 7.0__ 7.0 0.8% 106.0 1C06. ~ 0.4%- 1 118.0 180 aat hs aaen741) 18/4/9 1 6.0 6.0 105.51051{_7-41D 82493 ~ ~ _______ - -ii~ -- rii 7 . 5 ______ _____I______117_7__1E_ 5/12/01 51 9.0 9.0 0L4% 10. _1404 08 115.0 115! 8 aA . n0~se
7-11 /70 8.5 O.5 0.% 103.0 103.0 -1.2% - 116.0 _ 1.0 .. 4 ________83 0.8%IS ._ran__ote7-41E _y/29/0 5 . 8.5 .04% -143- 104.5 -.8 116.5 116.5 -~0.8%______

* r~~~~~~~~~~~~~~~~~~~~~~~)tW.O.'s 01492.00,01.893-
74113 4/24/01 35 6.0 9.0 0.% 105.0 103.5 -. 8% IIO 155 0.0A )00, 01494-00. Old Settlngsz

118.0 ~~~~~~~~)nsc[ Rod Block -6.75 / 125;
I a~~~Rod Block- 16.25 / 12San~d

~~~~ ~ ~ ~ ~ ~~~ . ---. zzz~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~H Hi HSCRAM -118.25 125.7.4113 ~~~~187 7.0 7.0 _ 0.8% 106.0 1060.0 0.%l8 .0 00 ______

7-4113 9/14/00 294 6.0 6.0 _ -0.~~~~~~48% iOMS5 105. .0.4%. T-18.0-17 18.0 .. 0.8-%

7.41E 11/3/9 4 7.0 7 .0 0.04% 106.0 160 0.0% 118.0 118.0 0.0% ______

7.41E 1 II/7 9937 7.0 i 7.0 0.4% 107. 160 0.8% 190 119.0 .0.0% ______

7.41E3*~ 0169 2 6.5 ~ 6.5 -0.4% 106.0 106.0 J-0.8% 119.0 119.0 0.8-% ____

7.41E3 61/8 1 . 705 0.8% 106.0 106.0 Zs8 119.0 118.0 .0.8%
___0 _______ 107______ __ -8 1.2% _ _ _7.41! 5/28 31 6.0 01 0% 106.0 10o6.0 0.0% 119.0 119.0 1_______7-41E3 4/25/98 7 6.i . * 08 06.0 106.0 -08175 17. -.2

7-41E 1 42/' 8/ 23 7.0 --- '--.- 107.0 .107.0 ~0.8% :i 119.0 19.0 -0.8%
-41 3____9_ .-. 6.5 .4106.0 06.0 ,-0.0% 118.0 1180- 4-8%7,___

74113 t 3/21/98 4 -~~~~~~~ 6.0 -0.~~4% 106.0 10O6.0 j 0%119.0 119.0 0o8%-
7-13 3/17/98 112 6.5 __ . 0.4% 106.5 O.OOj 118.0 1180 00

7-4113 1/59 89 6.0 648% -f - 1015' 106.5 I 0.4%-. 118.0 118.0 0.0% _____
_____ 8/28/97 108 70 - 70 0.8% 106.0 ,106.0 __0.0% 118.0 118.0 .0.8% ~yIRMs A-E Tested.
7-41E 5/12/97 11 6.0 6 _0 0.8%~ 160 1 00 0 .0.8% 119.0 119.0 -.8

7.411 6 7.097.0 .-4-% -- 107007-,0 0.8% 118.0 118.0 - .0.%___7 8 6 .5 .- 04 060 100 0.%11. 119.0 0.0-o% __________
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i

Drif Calculation For Inbremediate Range Monitors
MRM Trip Circuit Raw Data

VYC-2366 Rev. 0
Attachment 3

______ _____ ______ ______Monitors__ __7_2A____CAUiBRATION FILE DRIFT ANALYSIS
I ~~~~~~~~~~~Ownscd Rod Block -9.25 / 125;

Hi Rod Block -103.7-5/ 125;
Initial Data Initial Data Raw Drift Date Initial Data I nitial Data !RawDriftDataj lnitiaData initial Data Ra rft Data Hi HiRAM -115.75 /125

_ _ _ _ _ _ _ _ __~~~~~~INIHIHi S RIo~~cii~5~ ~ HIR~~~ HIROD HIROD HHII4i AM olerance -±t0.75 /125.
______________ (D_ ys)_!____K____C__BLOC LO K BLOCK HIHS R M SCRAM HI 1 C A

Tar Date fJrtfrvall As Found As Left % Driftr As Found AsLft__DrifAsound AsLft __Drif ______0_125_Units

7-41E 10/25/96 7 ~7.-r 7. 4 116010 0 44 As1ound 1set Dif9.0gO~2~n
____ 0.4% 1066.0 10- io605 -0.4% 119.0 119.0 0.% _____

7-41E la/12/% _650 6.5 _0.4%. 106.5 K106.5 0.0% 119.0 119.0 0.%_ _

7-415 io/l?.LI 24 6.0 6.0 -0.4% .L 110.0 00%- 119.0 -19.0 0.4% ___

7-41E. 96 6.5 &V6. 0.% ___ 106.0. 00 0.0% 118.5.118.5% _____

- 70 . ... 6___0_ -0.W- 106.0 106.0 -0.4% 1-19.0 119.0D 0.0%_____
7-41E U,/5 223 656.5 0.0% i10&5 To65 0.8% 119.0 119.0 0.4%

7-415.4/29/95_ 7=a 6.5 16.5 Q 4% I- 55105.5 -0.4% 118.5. 21185 0.4% ____

7-41E 4/2295 24 - 60 6.0 -O% r 106.0 106.0 0.0% 18.0 . 118. 0.0% ___

741E. :4/8/95 14 6.5 6. 0.0% I 160 106.0 0.0% 118.0 . 0.0% ____

7-41 3/59 7 6.5 . 6.5 .0.4% -. 106.0 106.0 0.%118. 1.0 -. % _ __
7-1 Y--.-- -- 190 11.0 0.% ___7-1 3/17950[ I 70.40__10.5 1.06.5 0.4% 119_0_____

7-415 3/1/9 5 6.--T 654% 160 L 0.{-08% 1.0 119.0 0.8% ____

7.4iE' 1'0-/15/94 1 7.0 7.0 1 .% L. 107.0 4 107.0D 0.8% 118.0 118.0 0.0% _____

7-41E 10/14/9i4 iO - 6.0 6.0 ______ .0% 106.0 106.0 0.0% 118.0 118.0 -0.8%
____ ____ .~~~~~~~~~~~~~~~~~~~ ~ ~ ~ ~ ~.0. 94-3191400Written agan

I I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~RM E due to upscale and
7-41E 10/4/94 . 5 6.0 6.0 -0.4% 1 106.0 106.0 0.0% 119.0 119.0 0.8% downscale splikes during

___ I i I ____I ___ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . ~~~~etector retract / inserts, No

iF1E 92994.65 6.5 l-04% 16. 106.0 - -0.4% 11. 0118.0 - .~4%_focan~n

W.O.R. 94-015662 generated on

7-41E 4/10/94 113 7.0 7.0 I 0.8% 106.5 106.5 0.4% 118.5 . 118.5 -0.4% S~rol pie nI ~~~~~~~~~~~~~~~~~~~~~~~tison Withdrawals and inserts

74~~~5 ~ ~ ~ ~ ~ 7~~~** I .-. ~~~~~~ . . . . 0.8 % 4 119.0 _ _ _ ~ ~ ~ ~ ~ ~ ~~~ofdetector. (W .0. 94-00 191-00

*~T~ 2/8/3 16. -t8j 16. 16. -0.8% 1- 119.0 119.0 0.0% - ___
_ __ _ _ _ _ _ _ _______7 119.0 _ _ _ _ _ __-7-41E 12/17/93; 10 7.0 7.0 1 .% 10. 07.0 ______ .. .........9.L... - __0_____

12/7/93 7.0 7.0 0.8% I 06.0 106.0 - -44% 119.0 119.J 0.5% _ ___

74E 12/3/93 4 60 60 -0.8% 1065 1065 0.4% 116.0 . 18 .Q -08 ___ _

7-41E 10/19[ 707.0 0.% L 00 .106.0 -0.11% 11. 119.0 00
7-415 10/14/93:11 6.0 6.0 -0.4% 107.0 ~~~~~~~ ~~~~107.0 .0.4% I19.0 119.0 0.0% ________

-7-41E 14/93 71 -6.5 6.5 -OAb 170 -g
7415 ~~~~~ .J. -... I I - ..x~~~~~~~~~~~~z... . ~~~~~ 1 04% F~~~A Data forili Rod Block Otit Of

7-41E 90/26/93 76.0 7.0 1 -0% 107.50 106.0 -1.2% 119.5 218.5 -0.4% ,otgFm

was replaced. Only MRM E
4.. -~~~~~~~~~--- ---- 119.0 0.0% ~~~~~~~~~~~~~~~~~~~~~~~tested.

7-1E 9il/93~ -8 . -7.0. . .0 17. 007 41H119. 0 21.0 .
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Drift Calculation For Intremediate Range Monitors
IRM Trip Circuit Raw Data

VYC-2366 Rev. 0
Attachmnent 3

lnendate Range Monitors j7.41A-F __________________ICLSAINFILEIDR~ NUI

iDw sloBlock - 9.25 /125;
HiRod Block -103.75 /125;

InitialData Initial Data Raw Drift Date Initiul Data IInitial Data Rw Drift Date; Initial Data 'Initial Data 'Raw Drift Data H~iHi SCRAM - 15.75 1125
-. -- ~~~~~~1~~1MISCLaqEURo0 DNSCLROD H-I-RoP HRO HIROD RHI~ff~ arieice ot075/1255

pDap) OK LO BLOCK BLOCK BLOCK BLOCK HI HI SCRAM. SCRAM I HIfESCRAM___________

Tag Date ;Interval As FoundT~ As Left %Drift As Found z ef ;%Drt AsFud set %DitRag012Uns
7-41E 9/10/ 7 7 7.0 -04% _ 106.5 106.5 I 0.0% 119.0 119.

7 _____L9 75 -T- -00 1065 10 -0.4% IU&5 4 .... 2!5 0.071
7-41E 8/2893 70 7.0 0.0% -7 107.0 107.0 0.0% 118.5 118.5 __ 0.4%-

7-4E 8/249 I 7.0 7.0 .107.0 -07 .0 ___.__1 8. -

7.41F 5/12/01 I 3 9.0 -- 9.0 0.0 % 1 04.0 1 0- 0 0.0% 115.0 115.0 .0.4%
741 5/9/01 10 9.0 9.0 __0.-0% 1 104.0 104.0 0.0% * 1.115 15.5 .0.4% RMs ,DandFTested.

____ ______9__- 10_ 116.0 116.0 0.4%_ _ _ _

7.41F~~~ ___ . . _ .%eiT 0. __--- .tpoint Changes Implernented
per W.O.s M-892-000,01-893-

741F 4/24/01 35 6.0 9.0 0OA% 107.0 10133 0.0% 118. 115.5 -0.8% 0-9-0.OdStig
I D~~~~~~~~~~~~~~~~~~~wnscl Rod Block -6.75 / 125;
I ~~~~~~~~~~~~~~~~~~i Rod Block - 106.25 /125 end

-- ______ . .......... ~~~~~~~~~~~ ._______.. I ~~~~~~~~ ... . ~~~ i Hi SCRAM 118,25 125.
___4__ 187/n~ 6. 6. __ 0.0% 1 07.0 107.0 j 0.8% 1.119.0 119.01-- 0.8% -

9/1400 i294 6.0 1-6.0 - 0.0n _ 0. 0. 08% _I i0~ 118.0 -O8%
74~111259 -6.0 .0 4.% 107.0 107.0 0.%__119.0 .119.0 -0.8% - ~-I I~~ ~~~~~~~ ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ fI.-.gor MHi SCRAM is cht

I ~~~~~~~~~~~ATolerance, but not Adjusted.
RMF was declared ktop during

7..41F 11/15/99 12 7.0 7.0 0.8% 107.0 107.0 I 0.8% I 120.0 1.20. 1.6% this procedure for an inadvertent
ialf-SCRAM when detector

I ___ I ____ ~~~~~~~~~~~~~~~~~~ilected~ to withdraw. (W.O. 99-

7.41F 11/3/99 4 6.0 6.0 0.0% 1 06.0 1 _6. 118.0 118.0 0.0%--
7-41F 10/30/99: 3 6.0 6.0~~ 0.0% j06, 106 -0.0 118.0 .118.0 -0.8% -. -

7.4_1P -. 0/27/997i376 6.0 _6.0 _0.0% 106.0 - 060 0.% 19 119.0 0.8%
7-41P 10/6/981 128 _60 6.0 -O.A% 10....60 Tu. - 0.8 118.0 - 118.0 -0.8%

F? 6 6iW 15 6.55 ... 4.. ~l70 107.0 I . 1. 119.0 1.2%
7-41F 5/26/9 3 -. 60600016.1.0 0 .0% -. 117.5 117.5 .1.2%

-741F.4/25/98 7 6.0 6.0 0.0% 107.0 10.1 00% 119.0 *119.0 - 0.0%
7-41F 4/18/98 ' 23 ~6.0 6.0 . 00% 10-7.0 107.0 _ 0.% -t119.0 119.0 0.8%

7.4 1F 32/8_5 6.0 6.0 0.0% 104.0 j6.jI-08% 118.0 118.0 -0%

7-41F 3/21/98 . 6.0 , -0.4% 107.0 107.0 0. 7iii0 1192.0 0.8% ___..-

741F 3/791112 6.5 6.5 0_ 4 . ___ 106_ 0.4% 118.0 .118.0 0.0%
741 11,?/9 1197 6&0 6.0 . 0. 0% 1--060 106.0 .OJ% 1 118 18.1 .& 0.8%

7-41F 5/12/97 I 1 0 6.0 0.0% 107.0 -- O. 0'. 0'% 119.0 110 -0.0%

7-41F //7 1 6.0 0.0% 107.0 .170 0.4% 119.0 129.0 0.0% -

741F 4/25-9 12 6.0 6.0 0.0% __106.5 106.5 -0.4% 119.0 119.0 0.0%
'29j966.06.00.07. 107.0 107.0 0.0% . 119.0 j 119.0 0.0% _ __________
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Drift Calculation For Intremediate Range Monitors
IRM Trip Circuit Raw Data

VYC-2366 Rev. 0
Attachment 3

intermediate Range Monitors 7-41A-F CALIBRATION FILED TANALYSIS

4 . Inlilal~~~~~~~~~~ata Injti~~~~~~~~~I~~~ata . I I ~~~~~~~Rod Block = 103.75 / 1253
Iniia DtaIniia Dt*I Raw Drift DOa )at Drdia A ift Data Initial Data .init~i~al EX W DriftDut Hi SCRAM -115.75 /125

. D-NfCL-!ib~U-'DPC[!b DN'SCL ROD' H D kO)- 1aW ROD 1ib Hi - ierne- 2o5,
(D N). iOCK IBLOCK !BLOCK BLOCK BOK BLOCK IHISCRAM SCRAM HI1 Hi 9CRAM

TaW Date 'Interval.' As Found IAs Left 'I%Drift As Found Ab.eft % Drift *AsFound As LeftI Drift jane-0-125 units

7-41F 0189 6 6.0 _ r 00% _ 0 107.0 _____11-.0 L119.0 __________7 jqj!!/96 ' 1._ 10 _ _ __ __ 00%11 . _ __ __ __ _7-41F 10/12/96 6.0 6.0 .0~~~~~~~~~~4.4% 107. 107.0 0.R% - -119.0 119.0 -. 0.0% -- ___

___ iF 24~ -65 _ 65 -- 0.4% 10. 0. __ 0.0% 119.0 19.0.4-_ __

7-41F 90/7/96 O -___ __ _ __ _ __ _ _4_ __ _

7 _1 9_~ 4__ 7 -0- 7.0 0.8% 107.0 107.0 0.8% 115.5 118.5 -0.A% __

7-415 _____9 270 6.0 60 0.0% 106.0 .4 48___MO-
12/8/95 223.6.0 60 00% - ~~~~~~ ~~~~~ ~~~~~~106.0 08% 1119.01 119.0 00

7419595 7 6.0 6 0. 0.0 0.0% 11.W .0 0 408%- ___ -

_ 1 1 17. . 1 80__8.
-, 7-415 4/29/95 7 * 6~~6.0 . 00%070I 1070 .% 10 1198.0 0.8% ___ ___

7-41F 4/2/5 1 6. -- . - % * 070 ___ O.%190 190 08U 7.0- 7.0 -~0.8% .~106.0 106.0 --.8% 11 .08-% _ _ __

7-410 3/25/95 - -6.0 U. 40.4% 10. 0. .% 190 119.0 . 0.4%_____
7-41P 3 895 3 6.5 6-.5 1.4% 107.0 ; - 107.0 0.0% 118.5 . 118.5 -0.4%- _ _-
7-415 t3]15/95 151.6.0 6.0 -. % 107.0 107.0 0.0% 119.0 119.0 0.8% _______

745 10/15/94; 1 -7.0 - 7.0 08% l 17.0 1 17.0 0.4% 118.0 1180' -04% ___ ____

7-415 - 10/14/94. 10 6.0 6.0 0.0% 106.5 106.5 _-0.4% 118.5 118.5 . -0.4% _ __

7-415 -10/494 5 6.0 60.0107.0 .107.0 01.4% 119.0 119.0 . ____

7dF-9/ 299 12 6.0 . 60- 0 .0 106.5 __ 106.52 *04 - 18. 150 04____ ___

-. 7-41 4/09,1 . . 0. 00 048% - 118.5 118.5 0.04% _______

7.1F 121893 11 _ .06.0 .0 .0 17. 107.0 -0.0% 11.0 19. 8%____
7-41F 12/17 93 10 6.0 60 00 - 17. 0.0% 119.0 180 -0.8% ______

7-4fO 12/7/93 4 6.0 6.0 0.0% . 1(17.0 107.0 MO0.% -119.0 119.0 0.0% ___ __

7-41F 1 3/3 3 -6.0 1 6.0 0.0% 107~.0 107.0 . o-0% 119.0 11.0 0.% ________

7-41F 110/21/93 7 -6.0 6.0 -, 0.0% 107. 107.0 0.0% 119.0 119.0 0J% ____ -

7.41F -10/14/93 11 60 '6.0 0.0% 107.0 1 107.0 0.0% 119. 119.,0 0.4% ____

7 -4 lF O3 9 3 .8k_:.. 6. 0 'a 4 8 1 0 7 0 ! _ _ _ _
O- 0 

_ _ 1 8. _ _ _ _ _ _-I~~~~i-t~~~~. __ __ ___~~~~~~~0 1 _17.0 00.% 18500 o
7-41V 9/25/93 7 ." lie0.%2 ___ 118.5
7-41F 9/18/93 a 7.0 7.0 0.8%_ 106.5 4 106.5 0.0% 118. , 1185 04_______
7-411 .910/9~3- 7 6.0 6.0 .0.8% -. 106.5 1 106.5 0.4% 119.0 119.0 0.8% ___

741F ?/3693 6 7.0 0010. 100 -. 8180 118.0 0.0% ___

7-41F 8/28/93 4 7.0 7.0 0.4% 107.0 1700.0% 118.0 118.0 0.0%

oncaftbatiort
7-15j824/9j .565 167.b7 107.0 ____ ________
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I Drift Calculation For Intermediate Range Monitors
IRM Trip Circuit Statistics

VYC-2236 Rev. 0
Attachment 4

Date !Interval V. Span
Downscale Rod Block COUNT 325 325 325

_______ ___ ~~~~AVG INMEVAL - 2! 52
Requir~edtripj .925 Units (4ocj - AVERAGE .- "- -0.07
Tolerance -*0.75 UntW - -STh 043%--

Range- 0-25 Uits VARIANCE 71I008

.Drift calculated based on V.Sp.) KRTSS.__-.1
-- ______-. ~~~~~SKEWNHSS . 01065

______- ~~~~~~~MAXIMUM - - .i 376 J3000% _

______ ______ ~~~MINIMUM . -1-.2DOO%
95%~~~95% TIP . . 2.~~~~106

_____ ~~~~~~~STDEV x95/95 TIF _ . 0.8924%
% OF ORIG( CNT I100.00%

Date IInterval %Sa
Hi Rod Block COUNT 325 325 *_ 325

______ ~~~~~~~AVG INTEVAL 52 52 -

Requi red Trip - 1073.5 Units (dec AVERAGE . -O.009
Tole-rance - * 0.75 Units STDEV --- . . 0.4848%
Lkim -125 WnAS VARIANCE 0.0024%
(Drift calculted based on %. pan XUROSI -0.015

_______ ____ ~~~~~~ ~ ~~-0.133 _

-. ____ . _______ ____- ~~IMUM ~ J 376 _1.2000%

_______ ______ ~~MINIMUM 1 -16000%
_ _ _ _ _ _ _ _ _ _ _ _ _ _ 2.106T I

________ _______ ~~STDEV~x9S/957TI 10-2 10% -

% OF ORIG CNT .100.00%

Date !Interval I % Span
Hi SCRAM ___

!!urdTrip -115.75 Units (dezc)

Tolerance - * 0.M Units
Rangeo -0125 units _ _

(Drif!t calculated bse on Span)

!COUNT 325 325 35_
AVG INTERVAL . 252

-0.0135%

'VARIANCE 7.a03

:SKEWNES M 0.119
MAXIMUM ~~~37 1.6000%

-1%95% TIF . . -~ 2.106__
STDEV'x95/95T1P ., 1.0110%

V.0OF bRIfG CNT . 10O0.00%

Vermont Yankee Design Engineering Vermont ankee Deign Engieering VC-2236 Trip Circuit Data & Statistics.xls ae1o2Page 1 of 2



Drift Calculation For Intermediate Range Monitors
ERM Trip Circuit Statistics

VYC-2236 Rev. 0
Attachment 4

Date Interval %Spa
Combined Trip rcu ._s COUNT 975 975 975

AVG INTElRVALLI.- 52 52
fRealinlrip Various AVERAGE i .0074%

.e, _- -- O - ..- -

Tolerance + 0.75 Units SIDEV I_._ . 0.4647%
Ran -O..125t - .Units VARIANCE, 0.0022%

(Drift calculated based on % pn URTCSIS . . 0002
SKEWNMS =-- 0.008 . _

._ MAXIMUM . 376 .16000%
_ MINIMUM .- 1 .- _ 1 -1.600%.

- _ _ :95%/95%TDF . I . 4.2.040
.____ -- ;STDEV x 95/95 TIF 0.9479

-~~~~~~I -- U' F-O-R-IGf CM -i.T .| os--

Vermont Yankee Design Engineering VYC-2236 Trip Circuit Data & Statistics.xls Page 20of2



Drift Calculation For Intermediate Range Monitors
IRM Trip Circuit t-Test Results

VYC -2236 Rev. 0
Attachment 5

t-Test Two-Sample Assuming Unequal Vanaanes _
Trip/ Reset Test Downsicale Hi Rod Block Hi Rod Block Hi SRAM Downscale Hi SCRAM

Rod Block Rod Block
Imean __ -= 3.69231E-05 -4.92308E-05 -4.92308E45 1 -0.000135385 -3.6923I-051 40.000135385
Variance - 1.79562E-05 2.35037E-05 235037"05 2.30433E-05 1.795625-05i 230433E-05
Observations 325 325 _. 325 325 325 _ 32'
HVIK tesized Mean Differenc - 0 O 'O
d1f 637 646 38.tSlat__- ~ 0.034459118 - ___ 0227651286 0.277216442
P(T<'-t) one-tail - _ 0 4 ._ ___ 0390 561_ |
Csitical one-tail .1 647249519_ 1.647208592 1.647244972

_(Tct) . _ ...... .. _ . _0.972521837Z 0.819 -_ __ 0.781703711
t Cdlical two-tail 1.963694558 1.963630893 1.963690011

Vermont Yankee Design Engineering VYC-2236 Trip Circuit Data & Statistics.xls Page I of 1



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

Intemiediate Range Monitors 7-41A to F i CALIBRATION FILE DRTFT ANALYSIS
;Dwnscl Rod Bloc - 9.25/ 125;
:i-Hi Rod Block - IQ3.75 /125;

__.- __ _ ; _ i nitial Data Initial Data Raw Drift Data Hi Hi SCRAM =115.75/125
Co ed Combined I Combined Tolerance - * 0.75 / 125

(Days) Group | Group Group _ _
Tag Seipt Function Date Iterval' AsPound . As Left XSpan ange --125 Units

7-41A Rod Block Dwnscl 5/12/01 18 9.0 9.0 1 -0.40%
_____ ___ __ .4 . . -i t Changes inplemented

per W.O.'s 01-892-000, 01

7-41A Rod Block Dwnscl | 4/24/01 921 6.0 9'5 -0 40% 0,01-894-000. Old Set tns:
Dwnsd Rod Block - 6.75/ 125;
Hi Rod Block - 10625 / 125 and

, _ . . ... _. .j ! . HiHiSCRAM-118.25/ 125.
7-41A :IRod Block DwrscI 10/16/98 10431t 65 _ 6.5 - 0.40%
741A Rod Block Dwnscl 1281/95 CS7 6.0 6.0 0.00% __=

' t I I Difference exists between As
Found and As Leftfor
Downscale Rod Block. Both

7-41A Rod Block Dwnsd 1 4/10/94 229 7.0 6.0 i 0.40% bes are within spciiation.
but the As Left is actually farther
ot than the As Found. Because

values differ, assume that the
_ ___ 4 I __ ------ - settinwas aduswted, assshown.

7-41A *Rod Blck Dwnsd 8/2/93 C 5 5
7-41A 'Rod Block Hi 5/12/01 18 . 104.0. 104.0 i 0.40%

Setpolnt Changes Inplemented
per W..'s 01-892-000,01-893-

7-41A Rod Block Hi 4/24/01 921 106.0 i 103.5 0.00% 001900 Old Sett5ngs:
I I ~~~~~~~~~~~~~~~~~~~Dwnsdl Rod Block - 6.75 / 125;

! ; , Hi Rod Block -106.25 /125 and
i...... . L.. '. -.. . 4 .. - Hi Hi SCRAM 118.25,125.

7-41A Rod Block HI 16/98 1043 ; 106.0 106.0 -0.80%
7-41A Rod Block Hi 12/8/95 836 107.0 107.0 000%
741A Rod Block Hi 8/24/93 107.0 107.0
7-41A r SCRAM lHi 5/12/01 18 116.0 1 116.0 0.00%

VYC-2236 Rev. 0
Attachment 6
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Drift Calculation For Intermediate Range Monitors
IRM Trip Circuit Raw Data for Extended Intervias

VYC-2236 Rev. 0
Attachment 6

intermediate Range Monitors 7-41A to F CALIBRATION FILE DRIFT ANALYSIS
,Dwnsd Rod Block - 9.25 / 125;
IHi Rod Block - 103.75 / 125;

Initial Data Initial Data Raw Drift Data Hi Hi SCRAM -115.75 / 125
Combined d Combiied frolerazice-*O.753/125 -

| 1 | (Days) Group j Group ! Group
Tag I Setpt Function; Date 'Interval As Found As Left % Sn Range - 0-125 Units

I .t ! SetpointChanges Implemented
per W.O.'s 01-892-000, 01-893-

B . ~~~~~~~~~~~~~~~~~~~~~000, 01 894-00. Old Settings:7-41A SCRAM Hi 4/24/01 ' 921 118.0 116.0 0.00% 004-0. Old Sett67 g15Dwnscl Rod Block =6.75 /125;
. ; i .! Hi Rod Block -106.25 /125 and

I Hi Hi SCRAM - 11825 / 125.
7-41A SCRAMHi 10/16/81H 118.0 118.0 0.00% .
7-41A SCRhM H _ 12/8/95 836 _ 118.0 118.0 _ -0.80%
7-41A SCRAM Hi 8/24/93 F 119.0 119.0
7-41B I Rod BlockDwnscl 5/12/01 184_ 9.0 9.0_ -0.A0% W.O. .- 8

Snt Changes Implemented
' i i ~~~~~~~~~~~~~~per W.O.'s 01-892-000,0183-

741B Rod Block Dwnscl 4/24/01 921 6.0 9.5 0.00% D Rod Old Sett5ng25
wnsd Rod Block - 6.75 / 125;

Hi Rod Block = 106.25 / 125 and
l l I I Hi SCRAM =118.25 /125.

7-4 Block DWDSsl 1 10/16/98 104 6.0 0 .oor _ .
7-41B 4 RodBockD 12/8/95 | 6 6.0 6.0 0.00% _ _ .
F-4-1B Rod Block Dwnsci, 8/24/93 6.0 6.0
7-41B Rod Block Hi 5/12/01 18 104.0 1040 0.40 _

.etpoint Changes Implemented
I . , per W.O.s 01-892-000, 01-893-

741B . Rod Block Hi 4/24/01 921 106.5 103.5 j 0.40% Dn0, 01-89Ro . Old Settings:I ~~~DwnsclRod Block -6.75 /125;
Hi Rod Block = 106.25/ 125 and

I__ .__ . I- Hi Hi SCRAM -11825 /125
7-41B Rod BlockHi ' 10/16/98 1043 106.0 . 06 0 ...80%
7-41B Rod BlockHi 128/95 836 107.0 __ __ 0.00% _

ko~-k -H- 1-7_7.411 t Rod Block HI 8/24/93 t 107.0 107.0 ,_
7-41B SCRAM Hi , 5/12/01 i 18 115.0 115.0 I -0.40%

Vermont Yankee Design Engineering VYC-2236 Trip Circuit Data & Statistics.xls Page 2 of 7



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

intermediate Ranie Monitors 741A to F CALIBRATION P1LE DRIFr ANALYSIS

!Dwnscl Rod-Block - 9.25/ 125;
HiRod Block- 103.75/ 125;

-- _ Initial Data initial Data .Raw Drift Data Hi Hi SCRAM - 115.7; / 125
| - Conbmned Ccmbined jCominied ,To'lerance - / 0.75 /125

(Days) Group Group Group

Tag SetptFunction Date 'Interval As Pound As Left 0%Span Rangeo-12S Units
, ! : | Setpoint Changes Implemented

perW.O.'s 01-892-000, 01-893-
4,, ~~~~~~~~~~~~~~000. 01-894-00. Old Settings:

741B SCRAM Hi 4/24/01 921 118.0 115.5 0.00% wnscl Rod Block = 6.75 /

Hi Rod Block -106.25 /125 and
7-41B Hi 0..% __1.. _ _ . _ __ . _ __,.... Hi SCRAM = 118.25 /125.

7-41B ; SCRAMHi 10/16/98 1043 118.0 j 118.0 -0.80X
7-4i8 SCRAMHI 12/8/% 836 119.0 1190 0.00%
7 41B SCRAMIi 8/24/93 119.0 119.0 _

7-41C RodBlockDwnsdl 5/12/01 18 9.0 _ ! 9.0 _ 0.00% _
. ; . ~~~~~~~~~~~~~~~~~~Setpoint Changes Impltemented

per W.O.'s 01-892-000, 01-893-

7-41C Rod Block Dwnscl 4/24/01 921 7.0 9.0 ! 0.40% Dwnscl Old Se6t5ng2:Dwsc Rod Block - 6.75 / 125;
Hi Rod Block - 106.25 / 125 and

.___ -- -- -___ __ Hi Hi SCRAM = 11825 /125.
7-41C 4Rod Blk Dwnsc1 10/16/98.1043 6.5 , 6.5 0.40%
i-41C iRod Block Dwnsc 12/8/ 95] 836 60 6.0 0.00%
7-4IC ;Rod Block Dwnsd !L24/ 6.0 6.0 1
741C RodBlockHi 5 12/01 18 104.0 1__ °_ 0.00%

._ .Setpoint Changes Implemented
per W.O.'s 01-892-000. 01-893-

104.0 480% .~010 -894-000. Old Settings:7-41C Rod Block Hi 4/24/01 921 105.0 104.0 .80% Rod Block -675 /125;

HI Rod Block - 106.25 / 125 and
,- , ___ .i Hi SCRAM -118.25/ 125.

7-41C ' Rod Bloxk Hi 10/16/98 1043 106.0 106.0 0.00% ._ .
7-41_ Rod Block Hi 12/8/95 836 106.0 106.0 0.00%
7-41C Rod Block Hi 8/24/93 1 106.0 106.0 1
7-41C SCRAM Hi 512/01 t 18 115.0 115.0 -0.80% _

VYC-2236 Rev. 0
Attachment 6
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Drift Calculation For Intermediate Range Monitors
IRM Trip Circuit Raw Data for Extended Intervias

Intermediate Range Monitors - - -j 7-41A to F CALIBRATION FILEIDRIFr ANALYSLS
I , | -- Dwnscl Rod Block-9.25/ 125;

Hi Rod Block - 103.75 / 125;
Initial Data Initial Data Raw Drift Date Hi Hi SCRAM -115.75 / 125

1 Coiibined Combie Combed d olerance - ± 0.75 / 125

(as) Group ru Group
Function Date interval As Found t As Left % Span ]Range - 0-125 Units

etpoint Changes Implemented
per W.O.s 01-892-000,01493-

117i5 ;W00, 01-89-000. Old Settings.7-41C SCRAM Hi 4/24/01 921 117.5 116.0 -0.40% Dwnscl Rod Bloc - 6.75 125;

! , . § Wi Rod BIock -16.25/ S5 and
i.41C | _ Iw!6 p'oi iu~ 118.0t118.0 , 0.0% Hi Hi SCRAM 118.25 /125.

Iw4C SC A H 10/167981 ;- iM 180L 1.0,O X=
7-41C SCRAMF H i 2//5 836 t l8.0 118.0 _ I -F 0.00% L--.-_ .
7|41C SCRAM Hi 1 8/24/93 i 118.0 1 118.0 . _

741D Rod Block Dwnscl 5/12/01 18 1 9.0 I 9.0 0.00% _O X ___

etpoint Changea Implemented
per W.O.'s 01-892-000, 01-893-

7-41D Rod Block Dwnsel 4/24/01! 9'i 6.0 9.0 -0.40% ,01-RoBlc-6. l 1ti ;
Dwnscl Rod Block - 6.75 / 125;
Hi Rod Block - 106.25 /125 and

, 6*| .5 _ _ 0.0% . ----- |Hi Hi SCRAM -118.25 / 125.
741D RodBlockDwnsdi 10/16/98t 1043, 6.5 ! 6O X L

7-41D E Rod Block Dwnsd 12/8/95 826 1 6.5 6.5 -0.80%
Oiffeence exists between As
Found and As Left for

. ' ,i l Dowrscale Rod Block. Both
Yalues, are within specificolod741D I RodBlockDwnscl; 9/3/93 j 10 7.0 75 0.80% uttheAsLeftisactuallyfarther

I ' . out than the As Found. It is
i i ' ,bssumed that an adjustment was

| _ _ _. 1D . 60 6.0 _o. ............... .. __ _ Imade to this setting, as shown.
!RodBlockDwnsd; 8/24/93 CO 6.0 6.0

7-41D ,Rod Block Hi : 5/12/01 18 104.0 104.0 0.00%

VYC-2236 Rev. 0
Attachment 6
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Drift Calculation For Intermediate Range Monitors
IRM Trip Circuit Raw Data for Extended Intervlas

Internediate Range Monitors r I 7-41A to F CALIBRATION FlLEjDRIFT ANALYSIS
-w-nscl Rod Block-9.25/ 125;
.:Hi Rod Block - 103.75 / 125;

Initial Data Initial Data Raw Drift Data Hi SCRAM -115.75 / 125
Combined Combined Combined Toerance - * 0.75 /125

____ ____ _ |_ _ (Days) Group Group Group

Tag Setpt Function Date [Interval As Found As Left % Span -Range-125 Units
, o I | r FisntChanges Implemented

!per W.o.s 0892i-000, 0-893-
0,01-894-00. Old Settings:

7-41D Rod Block Hi 4/24/01 921 105.0 104.0 .Dnscl Rod Block - 6.75 / 125;
Hi Rod Block - 106.25 / 125 and

!-41D Rod Hi 10/I6/98 1043 106.0 106.0 Hi Hi SCRAM - 118.25 / 125.
741D R cdlockHi ' oz6198 1043 106.0 1 06.,0 0 0%___.;
7-41D Rod Block Hi 12/5/95 836 106.0 _ 106.0. 0.40% - . _ .
7-41D Rod Block Hi J/24/93 I 105. _ 05.5
7-41D SCRAM H 5/12/01 18 116.0 116.0 0.00%

. ! . - ---- - -- . ---. - .. ~~~~Setpoinit Changes bhnplemented
per W.O.'s 01-892-00, 01-893-

7-41D SCRAM Hi 4/24/01 921 11. 11.0 -0.40% , 01-894-000. Old Settings;
7I41D SCRAM Hi ' 4/24/01 | 921 117.5 116.0 -0.40% hwnscl Rod Block - 6.75 /125;

Hi Rod Block -106.25 /125 and
__b _- _C M _,. _.i.Hi Hi SCRAM 118.25/ 125.

7-4iD_ SCRAMi i 10/16/98 1180 0.00% _._-__

7-41D SCRAM Hi 12/8/95 836 118 118.0 0.40%
7-41D 9CRAMHi S/24/93 - 11735 117.5

7-41E Rod Block Dwnscl 5/12/01 18 9.0 9.0 0.00% _ ..

Setpoint Changes Implemented
per W.O.'s 01-892-000, 01-893-

. 000, ~~~~~~01-894-C00. Old Settings:
7-41E Rod Block Dwnsdc 4/24/01 921 6.0 9.0 -0.400 0 Old Sett5/g25Dwsc Rod Block - 6.75 / 125;

Hi Rod Block -106.25 / 125 and
._ _od Bock II. . .___ ._ .i.-- --- Hi SCRAM- / 125.

7-41E R od B eDwnscl /10i6/98 1043l6.5 6.5 0.00% __
. ... _- . -- t. . ._ .. _ __ _-___ ._._ _

_ 7-41E Rod Block Dwnscl 62// 865 6.5 -O640% ____. _

7-41E Rod Block Dwnsdl 8/24/93 7.0 7. T .

7-41LE Rod Block Hi 1 5/12/0'i 18 1 104.0 104.0 0.40%

VYC-2236 Rev. 0

Attachment 6
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Drift Calculation For Intermediate Range Monitors
IRM Trip Circuit Raw Data for Extended Intervias

Intermediate Range Monitors I 7-4LAto F CALIBRATION FILEDRiFrANALYSIS
,Dwnscl Rod Block - 9.25 / 125;
! ;Rod Block -103.75 /125;

_: itial Data initial Data Raw Drift Data Hi Hi SCRAM - 115.75 / 125
-. * -i !Combined Combined ! Combied aoc- 075 125

_(Days), Grup Group |_Group

Tag Function Date Interval' As Found As Let % Span ge -0125 Units

, | ietpoint Changes Implemented
i I pef W.O.'s 01-892-000,01-893-

7-41E Rod Block Hi 4/24/01 921 105.0 103.5 -0.80% 01894-000. OldSettings4/24/01 Dwnsd ~~~~~~~~~~~Rod Block -6.75 / 12;
I , i Hi Rod Block - 106.25 / 125 and

, Hi Hi iSCRAM -118.25 /125.-
7-41E - Rod Block Hi 10/16/98 1043 j 106.0 1 _06.01_ -0.40% 9
7-41E -Rod Block Hi 12/8/95 796 1 106.5 106.5 H.SRA 118.__/ 12_. . __ _ _ _ _ ____ _ _, _ . 106.5 0.. _. . _

AF Data for Hi Rod Block Out of
7-41E Rod Block Hi 10/3/93 40 107.S 106.5 0.40%

______ ~~~~~~~~~~~~~~~~~~~olerance
74iE Rod Block Hi 8/2493 107.0 107.0 . 1

7-41E SCRAM Hi 5/12/01 18 1115.0 115.0 4 -0.40%
, ...... : , i~~~~~~~~~~~~~~etpoint Changes Implemented

I : ..... , per W.O.'s 01-892-000, 01893-
I 1 921 1180 I ,O~~~~~~~~~~~~~~~~1-894-000. Old Settings:7-41E SCRAM Hi 4/24/01 . .... -0.sd Rod Block 6.75 / 125;

Hi Rod Block -106.25 /125 and

. ....... : _ ' ___ .... Hi KSCRAM-118.25/ 125.
7< -- |-ISCRAMHi 10/16/98 1043 O 119.0 1 0.00%
741E SCRAM Hi 12/8/95 . 836 119.0 119.0 0.80%
7-41E- ! -CRAM Hii 8/24/93 118.0 118.0 . _ _ . .....

741F - Rod BlockDwnscl 5/12/01 18 ! 9.0 9.0 _ __%

~---1 - ! - ---. -_. 0.00 . _ _ _ _
i ;tpoint Changes Implemented

i I ! , t per W.O.'s 01-892-00, 01-893-

7-41F Rod Block Dwnsl; 4/24/01 921 1 6.0 9.0 0.00% 000894-000. OldSettings
* . ~~~~~~~~~~~~~~~~~~~~DwnsI Rod Block - 6.75 /125;

Hi Rod Block -10625 /125 and
- .:- . H Hi H SCRAM -118.25 /125,

7-41F ImocckDwnsa 10/16/98 i 1043 6.0 60 0:000.00%
7-41F 4 Rod Bloek Dvmisdj 12/8/95 836 6.0 6.0 --0.40% _ _ .
7-41F Rod Block Dwnscl 8/24/93 j 6.5 6.5 ;

7-41F Rod Block Hi 5/12/01 18 104 .0 104.0 1 0.40%

VYC-2236 Rev. 0
Attachment 6
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Drift Calculation For Intermediate Range Monitors
IRM Trip Circuit Raw Data for Extended Intervias

Intermediate Range Monitors _741A to F CALBRATION FILE, DRIFT ANALYSIS
:jDwnscl Rod Block - 9.25/ 125;
. Hi Rod Block - 103.75 / 125:

I Initial Data Initial Data 'Raw Drift Data Hi Hi SCRAM - 115.75/ 125
Combined Combined Combined Tolerance = * 0.75/ 125

(Days) j Group Group Group

Tag Setpt Function Date Interval As Found As Left % Span J[Range - 0-125 Units
Sctpoint Changes Implemented
per W.O.'s 0189Z-400,01493-

7-41F Rod Block Hi 4/24/01 921 107.0 103.5 0.80% Dwnsd Old Settings:Dwnscd Rod Block = 6.75 / 125;
Hi Rod Block - 106.25 / 125 and

. ; | ~~~~~~~~~~~~~~~~Hi Hi SCRAM =118.25 / 125.
7-41F Rod Uock Hi 10/16/98 1043 106.0 - 106.0 - 0SM0
7-41F Rod Elock Hi 12/8/95 836 107.0 j 107.0 0.00% . . . . .
741F , Rod Block Hi 8/24/93 107. 107.0 -

- _41F ;SCRAM Hi_. 5/12/01 18 ' 115.0 I 115.0 -0.40%___....
. . .! Setpoint Changes Implemented

; ' | . per W.O.s 01-892400, 01-893-

7-41F SCRAM Hi 4/24/01 j 921 118.0 115.5 0.00% 000,01400 OldSetingsDwriscl Rod Block - 6.75 / 125;
Hi Rod Block - 10625 / 125 and

.__,___ Hi Hi SCRAM - 118.25 /125.
7-41F SCRAM Hi 10/16/98 ! ___1180_ 118.0 _1_0.80%

7__________Hi 12/8195 i 836 119.0 119.0 0.80%
____ Sr ___A__ _ _8_..__ 9.. 8. ._

741F SCRAM Hi ;8/24/93 ; 118.0 I 118.0 ____________

VYC-2236 Rev. 0
Attachment 6
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f Drift Calculation For Intermediat Range Monitors
IRM Trip Circuit Extended Interval Statistics and Outliers

Combined Tnp Circuit, Extended lnt Tag 7 Date Interval' % Span
7-41A 1 05/12/01 18 -0.40%
7-41A 04/2401 921 1 -0.40%
7-41A 10/16/98 1043 0.40%
7-41A 12/08/95 607 0.00%

__________ * 7-41A 04/10/94 229 0.40%
7-41A 05/12/01 18 0.40%

___ 741A 04/24/01 921 0.00%
7.41A 10/16/98 1043 -0.80%

.....- _7-41A 12/08/95 836 1000%
-_-_--_...... 7-41A - 05/12/01 18 _i 0.00%

_ _- _ _ 7-41A 04/24/01 921 0.00%
-_i__ 7-41A 10(16/98 1043 0.00%

_ _ _ __; 741A 12/08/95 836 -0.80%
-- ______ ._... _ 741B 05/12/01 18! -0.40%

-- .. ,.______ -7-41B 04/24/01 921 0.00%
-__-_ 7-41B_ 10/16/98 1043 - 0.00%

- .. - . - 7-41B 12/08/95 8 36 j_ 0.00%
______ _____ 7-41B 05/12/01 18 0.40%

-_____ - -7-41B 04/24/01 921 7 0.40%
__ _ _ _ -, ..................7-418 10/16/98 1043 -0.80%

.. _ ...___ 7-41B 12/08/95 836 0.00%
._ .._.____,__ 7-41B 05/12/01 18 *0.40%

...... ______, 7-41B _ 04/24/01 921 0.00%
._ ._ __ _ 7-41B _ 10/16. 1Q43 -0.80%

______:__-41B _ 12/OB/95 83 0.00%
7-41C 05/12J01 18 0.00%

- - -- .t 7-41C 04/24/01 921 0.40%
__ _-_ _ 741C . 10/16/98 i143 0.40%

7-41C 12/08/95 836 0.00%
7-41C t105/12/01 18 0.0O%

j, 7.41C 04/24/01 921 -0.80%
; . 7-41C 10/16/98 1043 0.00%

7 41C .. . -.95 836 ' 0.00%
741C 05/1 2 /01 18 -0.80%
7-41C 04/24/01 921 -0.40%

VYC-2236 Rev. 0
Attachment 7
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Drift Calculation For Intermediat Range Monitors
IRM Trip Circuit Extended Interval Statistics and Outliers

Combined Trip Circuit, Extended Int. Tag Date :Interval % Span
7.41C 10/16/98 1043 0.00%

- ----- . -.--... , 7-41 12/08/954 836 0.0 __

-~741D _05/12/01 18 _ 0.00%
-. ~~~~~7-41D 04/24/01' 19~ .40

- 7-41D 10/16/98__1043 0.0%-
7-1D 12/08/95 826 -0.80%

I-4D 09/03/93 10 -- 0.80%
7-41D 05/12/01 18 0.00%

-7-41D 04/24/01 921 -0.80%
7-41D) 10/16/98 1043 0.00%
7-41D 12/08/95 836 0.40%

____ ~~~~~~ ~~~7-41D 05/12/ 01 18 0.00%
____ ~~7-41D 04/24/01 921 -0.40%

_____ * ~~~~~~~7-410 10/16,9 ________

_____ ~ ~ ~ ~ ~~~~-4D 12/08/95 -836 0.40%
7-41E 0/2/01__1 0.00%
7-41E 04/24/01 921 -0.40%
7-41E 3/6/98 "1'04'3 0.00%

___ /95 ~~~~ ~~~~~~~~~836 -OAO%

.... ~ ~ ~~~~~~7-1 042/240 921 -0.80%
- . -.-. .. ..-. -. ~~~~7-4TE 10/16/98 1104-3 --0.40%

7-41E_ 12/08/9 796 0.00%
_____ * ~~~~~~ ~~7-41E 10/03/93 40 0.40%

- .. ~~~~~~~~7-41E 0/ 12 0~ 1f8 ' -0.40% -
-7-41E 04/24/01 921 -0.80%

____ ~ ~ ~ ~~~~~ ... 7-41E 10/16/98 r 1043 0.00%
7-41E 12/08/95 83 . 0.80%
7-41F . 05/!2I 01 18 .%

-.-. . ~~~~7-41F -- 4/4/1 92 00%
7-41F 10/16/98 1043 0.00%

- -- .. 7-~~~ ~ ~~~~4 F 12i/08/95 836 -0.40%
7-41F 05/12/01 18 0.40%

-- ..... ~~~~~.... - ~~ 7-41F - 04/24/01 'l91 0.80%
741F 0/69 143 -0.80%

VYC-2236 Rev. 0
Attachment 7
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Drift Calculation For Intermediat Range Monitors
IRM Trip Circuit Extended Interval Statistics and Outliers

I Combined Trip Circuit, Extended Int Tag Date ;Interval| % Span
7-41F _ 12/08/95 836 1 0.00%
7-41F 05/12/01 18 -0.40X

_ _ 7-41F 04/24/ 921 0.96_

_-, 741F ; 10/i6/98 1043 -0.80% _
7-41F j 12/08/9S 1 836 0.806%

Combined Tri Circuiit, Extended Itt ICOUNT 75 75 75
AVG INTERVAL 676 676

Re!red Tp- Various. AVERAGE - -. -0.0907%
Tole__nc -& 0.75 Urts fSTDEV. 0.4291%

Range 0 - 125 Uruts _VARIANCE . ; * 0.0018%

jrift calculated basd on % Span) KURTOSIS _ -0.370
SKEWNESS , . -0.070
MAXIMUM 1043 0.8000%

MINIMUM . lo~~~~1 -0.8000%...... _....... ..___.._ ..- I. 10
2.95%/95% IF. . ;285

STD-bEV x 95/95TIF 0.9804%-e -1 ---I --~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~..... ..- ..
% OF ORIGCNT . I . 1.00%

Crit T _ ! . _ . ! . _3.100

Max Pt - . . t . T 1.4208%
Oiiier aion .. .. .__

Max Pt Absolute Value(Average)+Absolute Value(Stdev x C _ .
= Statistical Outliers __ .

= Data excluded as Outier;

VYC-2236 Rev. 0
Attachment 7
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Drift Calculation for Intermediate Range Monitors VYC-2236 Rev. 0
Trip Circuit XY Scatter Attachment 8

XY Scatter (Raw Data) - IRM Trip Circuit Drift

1.5% .5 * IRM Trip Circuit % Drift

-i - Lower Tolerance Interval

-; - Upper Tolerance Interval

1.0% AA A A A

* *

0.5%

1-- *.

0.0%
200 400 600 800 1000 1200

!. .*
-0.3%

-1.0% v v D v

-1.5%

Interval - Days

Vermont Yankee Design Engineering VYC-2236 Trip Circuit Group Charts.xls Page 1 of 9



Drift Calculation for Intermediate Range Monitors
Trip Circuit XY Scatter (AV)

VYC-2236 Rev. 0
Attachment 8

XY Scatter (Absolute Value) - IRM Trip Circuit Drift

12%

i I

10!
1.0% I(aD E

* IRM Trip Circuit % Drift (AV)

-O- Upper Tolerance Interval

H R i~~ CAP -o

, 0.8% I4+

> I

° 0.6% -'

o0.4% i

oI

4*

0.2%

0.0% ---*--

0
.. ._ o--

200 400 600 800 1000 1200

Interval - Days
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Drift Calculation for Intermediate Range Monitors
Trip Circuit Regression

VYC-2236 Rev. 0
Attachment 8

2.0%

1.5%

Regression Line (Raw Data) - IRM Trip Circuit Drift

* IRM Trip Circuit % Drift

-- Lower Tolerance Interval

-- Upper Tolerance Interval

-Linear (IRM Trip Circuit % Drift)

A A11.0% Z AIr v

-'I

0.5%

y -2E-06x + 0.0003
= 0.0323

0.0% - - -4. -- __. _ --- _-
0 200 400 Z00 i00¶) 1200

-0.5%

p-1.0% (}Ie

-1.5%

Interval - Days
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Drift Calculation for Intermediate Range Monitors
Trip Circuit Regression (AV)

VYC-2236 Rev. 0
Attachment 8

Regression Line (Absolute Value) - IRM Trip Circuit Drift

1.2%
* IRM Trip Circuit % Drift (AV)

-6-- Upper Tolerance Interval

-Linear (IRM Trip Circuit % Drift (AV))
1. 0 %

a0.8%-i

A 0.6%

0.4% **y 4E-07
R*

7x + 0.0028
0.0023

0.2%

0.0% - *---- - - -- -- - - - - ---- ---- ---!-

600
+ 4 4.-- . _ - - -

0 200 400 800 1000 1200

Interval - Days

Vermont Yankee Design Engineering VYC-2236 Trip Circuit Group Charts.xls Page 4 of 9



Drift Calculation for Intermediate Range Monitors
Tip Circuit Time Dependency

VYC-2236 Rev. 0
Attachment 8

Time Dependency - IRM Trip Circuit Drift

0.50%

0.40% <

030% - F-- -- '"
-- O SThEV

| Average
0.20%

0.10%

0.00% -

-0.10% -

-0.20%

200 400

. . .. . . -

1000 1200600 800

-0.30%

Interval - Days
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Drift Calculation for Intermediate Range Monitors
Cumulative Probability

VYC-2236 Rev. 0
Attachment 8

Cumulative Probability Plot - IRM Trip Circuit Drift

120 -,

* Probability |

- Linear (Probability) i 100 -

80 -'

60
.A~

=0
C

y - 63303x + 55.739
R2- 0.8736

20 l

-1.0% -0.6%

.. . -0 .. I - . .. .. .4 %

-0.4% -0.2% 0.0% 0.2%

_ -. 4 .% . 6 %

0.4% 0.6%6 0.8% 1.0%-0.8%

-20

% Drift

Vermont Yankee Design Engineering VYC-2236 Trip Circuit Group Charts.xls Page 6 of 9



Drift Calculation for Intermediate Range Monitors
Normalized Probability

VYC-2236 Rev. O
Attachment 8

Normalized Probability Plot - IRM Trip Circuit Drift

3.5

* Multiple of STDEV

-linear (Multiple of STDEV)

3.0

25

2.0

rJJ
w
'4.

tC

0

1.5

1.0

0.5

-1.0% -0.8%
. -. .0. % . _

-0.6% -OA% _.0 0.2% 0.4% 0.6%

y - 224.91x + 0.2039
R2- 0.963

0.8% 1.0%

-1.0 -

-1.5

-2.0

-2-5

-3.0

-3.5 -

% Drift

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



Drift Calculation for Intermediate Range Monitors
Histogram

VYC-2236 Rev. 0
Attachment 8

Histogram - IRM Trip Circuit Drift

40 .

30'1

25 -

n 20 4-

15 -

10 -,

5 -I

0 *

_ Frequency !

- Expected I

More-0.520% -0.091%-0.734% -0.305% 0.124% 0.338% 0.553X

Bin

Vermont Yankee Design Engineering VYC-2236 Trip Circuit Group Charts.xls Page 8 of 9



Drift Calculation For Intermediate Range Monitors

Summary

VYC-2236 Rev. 0
Attachment 8

STDEVII
Count 7i 47 I 71

[~~:P~Y._____ __________ ~ 0.429% 2 STDDEV
STEV, I .2 iSTDEV %_2rB

Aveage _ _ -0.091% 62.667% 94.67%

LSlEV _Range _ _ 52%67% ___D ..*

2 SDEV Range -0.949% 0.76 ... ._

._ . - . *. ._ _ ._ _ .. G a, 'fO T Trip

. Standard Deviation Distribution ; CIrcuit % Drift

1 Standard Deviation
2Stiandard Deviations -

MEAN BIAS-

6827%
95.45% .

_.. .. 4

IRMTrip Circuit
% DriftCalibraton Point

9.67% ____

- -.. -I - _ _ _ _ _

Count ______ _ 75

verage (Abooulute Value) _ 0.0907%
Standard Deviation _ 0.4291%
Absolute Value of Maximum Allowed Average I 0.098%

Mean Bias -- No

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



Drift Calculation For Intermediate Range Monitors
MRM Zero Circuit Raw Data

VYC-2236 Rev. 0
Attachment 9

Intermediate Range Monitors 7-41A-F CALIBRATION FILE:DR1FE ANALYSIS
The Zero Adjust Circuits for DC

-. Iniial Dta Ra DriftData nitia Data nitia DataAmplifier AR-15 and Feedback
Inta aa IiilDt ~wDrift Data In-ta-at ntilDt Raw Drift Data I~odule Z-14 are 0 Vdc.

(Days) Aii-1 2AR-b L -14 Z-14~R tiran--; - ~d riO
Tag Date IInterval' As Found j~As Left % Drift As Found As Left % Drift (Ran.e0-10 Vdc

7-41A 5/12/2001 5 0000 T 0.00100 0.0000% 0.00100 0.00100 I 0.0200% __

-- 7-4-1A 5/7L2001 8 0'.0010 000100 60.0000% - -0.00100 -0.00100 -0.0200% A, (:aud ETested
74-A -4/-29-/2-0-01f 5 000100o _ 0000 0.0100% 000 0.000 010%. -

7-41A 4124L2001: 35 .0.00100 0.00000 __-0.0026% -- 0.00100 0.00000 _ 0.0100%.
7-41A 3/2 187~i 0.00126.-I 0.00:126 0.0126% 0.00000 0.00000 0.000%___
7-41A *9/14/00 290 - .00000 0.00000 -0.0120% 0.00000 0.0000 0.0050% -

741 1l/29/1999 4_ 0.00120. 0.0010 -00010O% -0.00050 -0000 0.0060% Orly 1IRA AChecked -
__-41,A Jl/25/1~999 10I0010 0.00130~ 0.0000% -0.00110 .0.00110 -0.0140% _____

7-41A 11/15/1999. 12 -0.00130 0.0013G 4 .0010% 0.00030 - 0.00030 0__0240_
-7-41A 11/3/ 1999; 4 ~ 010 002 001 _-0.00210 -0.00210 -0.0070%-

7-41A 10/30/1999 3 0.00130 0.00130 a.0030% -0.00140 -0.00140 0.0060% ___

?-41A 10/27/1999 76- 000100 0.00100 0.0000% -0~.00200 -. 00 .00
74A 10/6/199 128 000100 0.00100 OO02% -. 020 - .00200 -0.0060% ___-

7-41A 6/10/1998-__128 002 _0020 jp0,0020; -. 0460 -. 010 0.00%_

-4A 5/L6/1998! 31 0.00120 0.00120 _0.002% ____= __ 0_____ -00100% ___

7-41A 4/25/1981 7 0.0010 0.010 0.0000% -0.00100 -0.00100 -~-0.0100% - _

7-41A 4/-18/-9-98 ODM0OO 000j00 0.0000% 0.00000 .000000 0.0000% -

74A 326/1998 5 -0.00100 0.00100 t 00 0000% 0.00000 000000O 0.0000% _

-7-41A 3/1i9 .010 0010 M000% 0.00000 0000 000%__ ___

- -- ?-41A 3/17Jj199 2' 0!..... A .0 0.00000 -0.0100% 0.00000 0.00000 0.0100-% __- -- __

7-41A 112/97 8 .00101i1 0 0.0000% -000100 -0.00100 .0.000% _ __

7-41A.18/28/1997 108 aoO 0.0i10 0.0000% 0. 00 o.ooooo 0.oooo% M_____ Tesed
7-41A /219 1 0.00100 - 0.00100 0020 --_____ ..00 -609-% ayI~ - et

741A __ ___ _ __ __ __ _ _ 9O_ -00.0090%

7-41A 5/1/1997 6 0.00120 000120__j0.0020%- 00009000 0.0%-
7-41A 4/ijg1997i 182 0.00100 0.001000.0000% 0.00000 0.00000 0.0000%-. _ _

7-41-A 15" L7 -- 0010 0.00100 -0.0020% 0.00000 0.00000 0.0100% ____

-.---- ] ~~~~~~~~~or the Z-14 AF/AL Readings, nV
I ~~~~was not noted. It was noted onth

~~~~~~ues above it onAR-15. In addition,
7-41A 10/18/1996 6 0.00120 10.00120 0.0020% .0.00100 -- 0.00100 th dvcewa0otaju0e0ndiI -0.0100% ~~~~~~~~~~~~~~~~~rder for this to happen, the value

must have been in tolerance.
Terefore, these readings were

74A 10/12/19961 ii: O.o610d0 io20 - 0.0000% 0O.0000 -7o ioooo -o--.0100% d

Vermont Yankee Design Engineering Vermont Yanee Design ngineeringVYC-2236 Zero Circuit Data & Statistics. xIs Pg fPage 1 of 11



Drift Calculation For Intermediate Range Monitors
IRM Zero Circuit Raw Data

VYC-2236 Rev. 0
Attachment 9

Intenmediate Range Monitors 7-41A-F CALIBRATION FILE~ DRTFT ANALYSIS
The Zero Adjust Circuits for DC
Amplifier AR-15 and Feedback

Intia Data- Initial Data Raw Drift Data. initial Data Initial Data Raw Drift Data Module Z-14 are 0 Vdc.
(Dys AIS A-S AR-15 Z-14 1- - Z-14 - 4 -i olI era ric e- -±l.10 mVd c-o-r0.-OIV d c

Tag Date Interval, As Found As Left I% Drift As Found As Left % Drift ]Inge -o-10 Vdc
7-41A '10/1/1996:, 24 I0.00100 0.00100 0.0000% 0.00100, 0.00100. 0.0100% ____

*7-41A .9 7/1996 64 0 00100 0.00100 000065%_-_000000 -10005 0.0000% ___.

3_ 96____ 7- 00100 100 00.~b 0 0000% 0.00000 0 00000% _____

7-41A 12/8/1995: 23 0.001001 0.00100. 0.0200% -- 0.00000 0.00000 0.0000% -- - -

741A 23ji91 7Th 000 -0.00100 - 0.0200% o.ooooo - 0000, - -___

7____ 4/2195 14__ 0010 _ 0000100 0.0000% 0.00D.00000 -0.0100% _ __

-7-41A 4//95 .1 000 0.00100 0.0000% 0.0010 0.00100 0.0100% ____

7-41A 3/25/1995 7 00000 0.00100 I0.0000% I .00000 0.00000 -0.0100% _ ___

7J-41A' 3/18/1995 3 00000100 0100 I- 0.0000% 0.00100, 0.00100 - 0.0000% ____

7-41A 3/15/1995 151 0.00100 0.00100 0.0000% 0.00100 0.00100 0.0100% ___ __

7-41A 01519 1 000100 0.00100 0.0000% 0.00000 _ 0.00000 0.0000%
7-41A .10/14/199 10 --. 0010 0.00100i 0.0000% -0.00000 0.0D0000 -0.0100% ___

7-41A 10/4/199 5 _ .010 .010 O00% 0.00100 0.00100 0.0100% ___

7-41A 9/29/199 17 0.00100, 0.00100 0.0100% 0.0000 0.00000 . _0.0000%____

7-41A._4./10/1994 I 113 0.00000 0.00000 0.0000% 0.0000 0.00000 -0.1000% ___ __

7-41A :12/18795 am I o.m ooo00 77 o 6 o0io.0o0 oiooo0 0.1000%.-_ _

7-41A !2/17/193 10 0.00100 0.00100 0.0000% 0.00000 0.00000 -0.0100% ___~~~~~~1~~~~ ____ ~~~~ 0.0000% 0000 I0.00100 ___01__
-. -4A 1?37!9_93 -4 000100 ____ -0.0100%0. .

7-41-A OL2//1P 43 7o.0010 .100 I 0.0000% 0.00100 0.00000 000100% _ ___

7-41A -10/2141993, 71 000100 0.001100 000% 0.000 ______ __ - -. -
-~4IA 1W0 -__ i 0. : _ _ 0.00100 i 0.00000 0.0000%

.- ___ f3__I993__ 80.0000% __ .010 010%__
7-41A !9/25/1993 7 0.00100 0.00100- ~0.0000% 0.00000 50.0000 0-0060% - _____

7-41A :9/18/1993! 8 '0.000 0.000 0.0000% 0.00060 .0.50000 _-0.0040% ____

Z-11A 0_93 7 0.00100 00.0100% 0.00100 0.010 0.0100% __

74A 9/3/1993 j6 0.00000 0.00000, -0.0100% 0.00000 I0000 0.0000%__
7-41A 8/28/19931f4l 000100D 000100o 0.000% 0.00000 0.00000 0.0000% _ _ __

7-41A 8/24/1993 1 .000 00000 o.ooooo -. ____ ____ . .

.. 7-41B 5ftI?L201 1 3 0O400 0.00400 0.0040% 0-00900 0.00900 _ 0.0220% ___

7-41B' 5/9/2001 10 0.0066 * 0.0-0360 .0.0360% 0.00680 0L00680 0.48% IRi ,D n Tested.
- 7-411 2920 0.00000 0.00000 -0.0100% 0.00200 0.00200 -0.0500% _ __

7-411 4L~24/201 35 0.00100 0010 004% .000 0.00700 . 0.1100% -__.-__

7-41B 3 / 2 0 /2 0 0 1 ! IV -0.01370 -0.00040 -0.1470% -0.00400 -0.00400 -0.0500% AF Data Out of Tolerance
7-411. 9/14/2000 294-1- 0 00100 0.00100 -0.0050% - 0.00100 0.00100. 0.0070% - _ .

7-41B1 1/25/19991 iot0oooiso 0.00150 -0.0340% -001600 .0.00030 -0.0880% AF Data Out of Tolerance

Vermont Yankee Design Engineering Vermont Yanee Design ngineeringVYC-2236 Zero Circuit Data & Statistics.xis Pg fiPage 2 of 11



Drift Calculation For Intermediate Range Monitors
IRM Zero Circuit Raw Data

VYC-2236 Rev. 0
Attachment 9

Intermiediate RaneM itr 7-41A-F CAUBRATION FIEDRIF7 ANALYSIS
Trhe Zero Adjust Circuits for DC
jAmplifier AR-15 and Feedback

___ ~~~~~~~~Initial Data Initial Data Raw Drift Data, Initial Data Initial Data 4 Raw Drift Data ~Module Z-14 are 0Vdc. __

(LDy); AR-15 AR-IS5 AR-15 Z-14 . Z-14 7Z-14 ~Trolerance - ±10 mVdc or±L0.01 Vdc
Dae Itervml 1 AsFound As Left % Drift As Found Asleft - DAt jRng--Od

7-11 11/15/1999 12 0.00490 0.00490 -00170% -0.0072 -0.00720 1 0.0500%

7-1 1/3/1999 4 0.00660 0.00660 -0.0030% -0.0022 -0.00220 4- .0080%
7-418 10/30/1999! 3 0.00690 0.00690 -0.*0010% -0.00140 -0.00140 -0.0040% -

7-41B3 02/ 376~ O.Wo1oo 0100700 -I-0.0000% -000100-o -0.00100 -006320% - -

7-41B 10Jj16/199 121 0.00700 0.007004 006% 0.02000 0.00i220 0.1680~% DUata Ou't of -Toleran'ce
7-1 6/ 10/ 1 998r 15~ 0.00140 0.00140 0.0074% 0.00320 - 0.00320 0.0300%.4.

7-41B 5 26/1998 31 ~0.00066 0.00066 0.096% 0.01390 0.00020 0.1090% *F Data Out of Tolerance
7-4B 425199: -0obo~ -- 0 -0.0030% 0.00300 0.00300 0.0000% _

7-1B 4/1811998 _23 -0.00300 -~ -00-0-30 0.0200% 0.00300 0.00300 0.050%
7-41B 32/98 5 -. 0o5o0 -0.00500 I :00 , :020 -0.00200 -00200%

7-413 321/19981 4 4 t -0005O.1 -0.00500 4 00500% -0.01500 0.00000 -02500% FData Out of Toterance__
7-411B /7/98 1121 0.00000 I 0.00000 -0.0100% 0.01000 0.01000 I 0090%
7-41B ;ll/25/1997i 89 00010 0.00100 O.01O% 000100 0.0010 0.0000% -_ _

7-41B1 8/28/1997 108 0.01100 o000000 0.1100% 0.03300 0.00100 0.3000% RaAETse.sFon
______ t - - _________ ~~~~~~~~Data Out of Tolerance.

: 7-4111~ 5/12/19-97-7 11 0 000 0 0000 0.0000% 0000 0.00300 - .030% _
7-41 iOI!99O ' 0000 i 000000 00100% 1 000 0.00000 0.0000%_ _

7-413 .4/25/1997' 182 .001100 -0Z.00100 -0.1200% -0.01100 0.00000 -0.0600% AF Data Out of Tolerance
7-41B 1025/1996! 0.0 - =0 0.0000% -0050 -0.00500 0.0000%
7-411 110/18/1996; 6 0.00100 0.00100 j -0.0100% -0.00500 -0.00600 1-0.0100%
7-41B 10/12/1996' 1__ 0.002-00 0.00200 -0.0100% -0.00400 -0.00400 -0.0400% _ _

7-41B 10/1/1996 24: .00 0.00300 . 0.00.~090(0 . 0.00000 0.0000% *_ _

' -0.00300 -0.060 -0.00 % -0.000 -0.00300 _ __ _

7-41B 9/3/1996 i2707 0.A00330 0.00330 0.053D% 0.02440 -0.0D020 0.1740% TF DaaOtofTolerance~e
7-41B 128/99 23 W0200 . -0.00200 j 0.0400% -0.00700 0.00700 0.1000%

7-411 '4 221995. 14 -0.00600 -0.00600 -0.070% -000200 "-0.-00200 -0.0300% -- _.

7-41B 4/8/995 14 0.00100 0.00100 0.0m0% 0.00100 0.00100 01)40%
7-41B1 3/25/1995. 7 ~ - -. 006 -0.00600 -000 t- 400300 .-0.0030~0 -' -0.0260%

7-413 3/18/1995 ~~J -0.00560 -0.00500 0.0000% -0.00040 -0.00040 - -M)40% _ _

7-41B :3/15/1995; 151 -0.00500 -0400500 -0.070% 4002700 0.00000 -03200% AF Data Out of Tolerance
71 10/14/1994! 10 00020 .00200 0.0000% 0.00500 - -E010500 0.0000%

7-41B :10/4/1994. 5 0.00200 0.00200 . .0.00% -040 0.40 -. 40%-
74h 9/29/1994 172 0.0030 0.W00300 0.070% 00900 06.0000660.00 0% 4Yata Ou of Tolerance
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Drift Calculation For Intermediate Range Monitors
IRM Zero Circuit Raw Data

VYC-2236 Rev. 0
Attachment 9

Intermediate Range Monitors I7-41A-F CALIBRATION FML DRIFF ANALYSIS

The Zero Adjust Circuits for DC
I . ~~~~~~~~~~~~~~~~~~~~~~mplifier AR-15 and Feedback

I~niil Data Initial Data flaw DriftData7 Initial Data Initial Data Raw Drift Data Module Z-14 are 0 Vdc.-
(Days) AR1 AR-15 AR-15 Z-14 Z-14 Z-14 T olerance - ± 10 mVdc or 0.01 Vdc

TaR Date Interall AsFound As Left % Drift A ondI As Left % Drift jRange -0-10Vd
7-41B _#4/10/1994' 113 -0.00400. 400400 0.0000% -0.00100 I-0.00100 -0.0100%
7-4TB J2/18/1993? -0.00400 .0.040 -0.0_800 % doOF I 0.00000 0.00000 000%
7-4ij IY17/1993. 10 0.00400 0.0040 00700 0.00000 0.000 -0.0100%

-741B '12/7/1993 4~ ______0 -0.00300 000% I 0.00100 0.00100 0 00-000% _ _

7418 -12/3/1993 43 -0.00500 -0.0030 -040 -0.01300 0900O100 -0.1300% AP Data Out of Tolerance __

718 10/21/1995:__7 0.00100 a6.00100 0-O.0000% ~I00 0.00000 0.0000% - _ _ _ _

7-41B -]DO /4113. 11 . 0.00100 0.00-100 -0000 0.1100 0.000 0400% AFData Out of Tolerance___
7-41-B -110/3/1993,__8 -00200zu 0.00200 -0.0200% -t.0700 .0070 0.1000% .

-7-418 125/199i3: _7 0.00400 0.00400 0 0.00% I 003060 1 0.00300 050%- ______

74-4187 9/.18/1'9"93 8 0.00400 0.00O-400 0.0000% 4 0400200 .- 0.00200 0.0100% - __

7418 .9/10/1993 7 0.00400 0.00400 0.0100% -0.00300 -0.00300 O* .0.30% A aaOto oea
741B~~~3/1993 0 f .0030 O.0100% --0.01700 -0.0060 -0.1700% A--at Ou of T _lemw -

----I ~ 93.4 .09O 0.00900 ~ -00000% 000000D -0.00000. .0. 0000% ___- --

7-418~~~i724/1993 0~~.00900 . 0.00900 0.173800 0.00000 .AP Data Out of Tolerance
7-41C_ !/12/2001! 5 1 0.0020000 0.0020000 0.0100% 00600 0.0043000 0.0330% ___

7414t 71 :. Cto 001o0o 0.0100= -000% 1.00000 0.0030000 0.07300% A, C-an E Tested
1' 4/29/2001. 5 0.0000000 0.000000 -0.01-00% -- '0.0000000 0.0000000 400300%

7-41C - 4/24/2001 35~ 0.0010000 0.01000 0010 0% 000000 0.003000 0.0250%- -

?-41 .3/20/2001 187 0.0000000 0.000000 -090% -0.060000 0.-000500 -0.2700% AF Data Out of Tolerance.___
7-41C ~~/200 294 0.0090000 0.0090000 010% 0.000000 0.001000 0.0550% -

7-41C 11/25/19991. 10 0.0077000 0.0077000 -0.0040% -0.0045000 -0.0045000 '-0.0070% -- ___

7-4fC 02.00O81000 0.0081000 -0.0100% -0.0038000. -0.0038000 -0.0310% - .-. _- __

11/3/199 4 0.00910~00 10 -0.0010% 40.0070 0.00 'oo -0.0f070% __

7 _1C _.00009001999: 0 0090000 0.0000% 0,000 0.0000000 0.0000% _____ __

7-41C ;10/~2_7/19-9 91 376 0.0090000 - U090000 0.0000% -w0.000000 0.0000000 0.000% ___ __

7.41C 1iO/16/19981 128 0.0090000 0.0090000 0.osoo% 0.01 66000 o.oooo000 0130% F Data Out of Tolerance -

74k! ~~j10/_1998 1-5 0.0040000 0.00000 0.0100% -. 0.0023000 0.0023000. 0.0200%--. -_

74kC 5/26/1998: 31 0.0030000 1-0.0300 0.020% 0.016000 0.00300 0.0760% A F Datah Out of Tolerance _

_V~.~j2/f1998 7 .0010000 0.0010000 -, 0.01-00% 0.0040000 0.0040000 0.0100% .---

-z 7-41 14/18/1998 23 0.0000 i0.0000000..0.0000% ,0.0030000 0.0030000~ 0.0300%- .

71C :*--*~~~3126S. 5 1 0.000000 0.0000000 0.0000% --d-00066-l0. I00M .00% ~ aauo~1e
* -41C 3/~21/1998: 4 0.0000 0.0000000 0.000 -0.0200000 0.0000000 -0.2000% A -DaaOt fTleac
7-4c 3/17/1998 112 L~9o 0.0000000 -0.0400% 0.0100000 0.0000006 0.1900%-.----.

_7-4j ~12/9' 89 .0.0040000 ,0.0040000 -0.0300% -0.0090000 '-0.009000 -0.0900% -

7 iC 8/28/1997, iosI_' 0 -.0070000- .,0'.00700 0770% .0300 000000 0100y- ii IR 'A-E~et~
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i

Drift Calculation For Intermediate Range Monitors
IRM Zero Circuit Raw Data

VYC-2236 Rev. 0
Attachment 9

Intermediate Range Monitors 7-41A-F CALIBRATION FILE DRIFT ANALYSIS
I fr~~~he Zero Adjust Circuits for DC

lAmplifier AR-15 and Feedback
Initial Data Initial Data Raw Drift Data~ Initial Data Initial Data IRaw Drift Data IModule Z-14 areo0Vdc.

(Das) AR-s -1_ -14 Z 114 T olerance - L 10 miVdc omit 0.01 Vdc

Ta Date Interal! As Found As Left t-% Drift As Found As Left % Drift f~g 01 d
7-4K /211997! 11 0.0000000 00000 000 00G=% 0.0010000 0000000 0.0000%

7-41C 5/1/19974 6 0.0000000 ~~!_ 0000000 O000= , 0.0010000 .0100- 0.0100% __

-7-41C i 1425/1997'18-2 1;0.0000000 - 0.0000000 -0:.0-800% :-0.0260000 .000 -0.2600% APData Out of Tulerance
7-41C 'iO/25/1996. 7 0.0080000 0.0080000 4-.0100%, 0.000000 0.0000000 0.0100 -

7 018-41C6 000000 0.0090000 0.0100% -0.0100 00100 01000 _0.0100% ___

7-41C 12/19961 11 - I 00080000 ~0.0080000. 0.000%020000 -0.0020000 4 -0.020o% ._ _

7-41C~ 10/1/196 24 - 008 0000 .00000 0000000.00% ___ __
____ . 0.00800~~~~~~~~~~4 0.0000% ____ ___0.0 -0010

!9/7/1996T 0.0080000 0.008000 *-0.0070% 0.000 .0010000 0.0070% _______ __

* ~~ 9/3/1996~~~~ 0.0087000.~0.00870004. . .37% 1400 0_0003000 0140% -AF Data Out of Tolerance
7-41C 1128/1995, 223:0.005000 0.0050000 0.0400% 0.006000 00600 -. 100% ___ __

7-41C 141291199Sf 7 I0.'0-010000 0.0010000 .-0.0100%4 -0.0050000 -0.00500 -0,0200%
* 7-4iC j/22/ 1995 '14 .00206000 0.0020000 0.10F00300 -. (300j-.60 _ _ _

* 7-41C ~~~1~~95 14 0.000 0100 .0:100% .0.0030000 0.0030000 -0.0500%-iic----*...l__ _ __ _71 /85/1995~ 74 0.00-0 00200 _.-0.003000 _ 6.0200% - --.--

7-1 3/18/1995: 3T 0.0020000 _0.0020000 -0.0100% 0.0000000 0.0000000 I 0.0000% -

7-41C_ 13/5119951__151 0.0030000 0.0030000 -0.0400% -0.014000 0.0000000 -0.1400% AF Data Out of Tolerance _

7-41-C :10/519 o7oo 0.007o0000 F0.0000%- 0.0000000 o-- ooooooo 1 -o.010% -__ ___ _

7-41C p.0/1 /94 10 0.0070000 06.0070-000 0.0000% 0OM=0400000 .20%..- . -.

7-4C 10/4/1994 5 0.0070000 0.0070000 -0.0100% - -(0010000 -0.0010000 .- 79.9100% -

7-41C :9129j1994' 17-2 0.0080000 0.008000 0.0700% 0.0170000 0.000000 0.1700% AF Data Out of Tolerance -

j3710/IC LI0022000 0.0020000 0.0000% 40.0100000 -0.010000 'i-0.2000%_____
12/17/19913- 113 0.0020000 -- 0.'0-00000 7-0--.0'100% -0.011000D0 0.000000 -0.0100% A aaOto oeac

7-41C I12/17/1993.j 10 0 M .002000 -__.0.0100% -0.08000 ___MM___ ____

74C __2/3/19931 43 6iO:30o0 00030000 .0.030% 4_ 0900_0_00_0_009O
7-41C 10/21/99337 D0000 -.00600 .0 _.%0.0090000 -0.0000W0T -0.0900%
7-41c ;i'14i193i W 0.0600006 -. m :0.00000% 0.00000004 0.0020000 i~ 0.0000% __

___ 116~ -7 0.~000000O 0.0060000 -0.10% ,0.0000000 (100000 -0.0200% .-

7-41C 9/25/1993; 7 0.0070000 T.0070000" 0.0060% -- 0-.-0020000 0 .0 030 00 0 0L- 0 0 00 __ .

M-4C- [0199-31 7 6.0-0706000 0.0070000 0.0600% 0.0030000 0.0030000 '0.0'300% .. .

7-41C - /1936 0.J00100 - 0.0010000 -0.0500% 0.0000000 0.0000000 I --0.0200% -. -

Eric 4 0.00600DO 0.0060000 0.0000% 0.0020000 0.0020000 0.0100%
7-41C 8/24/1993, 0.0060000 0.0060000 .0.0240000 0 000000 AP__DataOutof __Tolerance

7-41D '5/1L2/2001: 3 0.0000 .000 0.0400% 0.00500 _____________
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1.

Drift Calculation For Intermediate Range Monitors
IRM Zero Circuit Raw Data

VYC-2236 Rev. 0
Attachment 9

Intermediate Range Monitors 7-41A-F CALIBRATION FILE',DRIFT ANALYSIS
7 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~i The Zero Adjust Ciruits for DC

jAmplifier AR-15 and Feedback
-Initial Data Initial Data Raw Drift Data Initial Data Initial Data Raw Drift Data lModule Z-14 are 0 Vdc.

(Daji)- A-I AR-15 -AR-IS 2-i4 Z-14 i~eranoe' - * 10 m-Vdc or ±'0.01 Vdc'
Tg Date Interval! As Found As Left % Drift As Found AsEeft ] %Ddf -[Ran -10lVdc

I . 0.00330 ~~~~~~~~~~~~~~~~~~~~~~~rMs B, Dand FTested., AL Valuefo~r
7-41D 5/9/2001 10 4000400 4000400 -0.0200% 00030M2Of30% -4Cutsgbe

__-411 4/29/2001 ____ -0.26 -- 0-E% 0.00100 0.00100 -0.0100%
7~41D 14/26/2001 2 0.00100 -. 0.00100 0.0200% -. 0.00200 0.00200 0.0000% Ony RMD Tested.

- 7-411 -. 4/ 4/ZO~i 35 400100O -00010 0 8% 0.00200 0.00200 0.0190% _ _

7-411) 3/20/2001 187 -0.00183 _ -0.00183 -0.083% -002100 0.01 0.2500% Data Out of Tolerance _

741D 9/14/2000 294 ]0500700 0.00700 0.0160% 0.00400 0.00400 0.0480% __

7-411) 11/25/i999 10 0.00540 0.00540 0.0000% -0.00080 -0.0008 000%
12 0.00540 0.00540 -0.0080% -0.00100 -0.0010 -0.0240% _- -

7-41D 11/3/1999 jT 00620 0.00620 0.0020% 0.0040 0.00140 0.0040% _ _

~7-41D) i030/1999 3 t 0:00600 -0.00600 0.0000% 0.00100 0.00100 -0.0100% -__

7-41D_ 10/2199 376 .006-00 -00060 0.0000% 0.0020 0.00200 0.0000%
_ _ _ _ _ _- _1 _ _ _ - - l . - _ _ _- --7-411 106I/1998: 128 0.00600 - . 0.060 0.0360% 0 190 0.00200 0.1210% AF Data Out ofTolerance

*7-41 1) 6/10/ 1998 15 I 0.00240 0.00240 0.00 ; 0.00740 0.00740 0.0140% _ -

7-411) '/26/ 1998 31lo ,ooiso ____18 0.0180% 0.00600 ___0570 __

* - ____ -. 0.00180 . - - 0.00600~~~~~~~~ - 0.0570% -. ~~WO Tests on this Date for IRM D).-

One was PMr for WO 98-03854-00,

which was writtem because of
* oprative transition for IRM D) from

rage 9 to range 10. The other
maurement was the normal

7-41) :4/25/1998: 7 0.00000 0.00000 .0.0020% 0.0D000 0.00030 -0.015% caibration which detected this
problem. The onl~y difference in
radings was in Z-14 Zero Setting.
Used calibration for As Found and
PMT for As Wet. However, no

adjustments were made in either

7-4f)4/8/1998: -____ 20 0.00150 0.00150 - 005% _

-74-11 3 /T8 -o oio 0.10 4016 100% -40.O0O"t-0.0100% -. _

7-41D) 3/21/1998 4 0.00000 00 T 0.0000% -0.01500 0.00000 -0.0500% AF Data Out of Tolerance
7-41)_3/17/1998 --12 0.00000 000000 -0.0200% -0.01000 -0.01000 -0-.050

7-L4--1) .:11/25/1997' 89 0.00200' 0.00200 040300% -0.00500 0 050 05 %
7-41D) 8/28/1997, 108_L 0.00500 0.00500 0.0600% 0.0900 0000 0.1800 Ony.IRMs A-E Tested. __

7.1) 5/12/1997,__U .0.00100 4000100 1 0.0000% 60.0100100 00 00200% _____________

Vermont Yankee Design Engineering Vermont Yanee Design ngineeringVYC-2236 Zero Circuit Data & Statistics~xls;Pg f1Page 6 of 11



Drift Calculation For Intermediate Range Monitors

1KM Zero Circuit Raw Data

VYC-2236 Rev. 0

Attachment 9

Intermediate Rang Monitors 7-41A-FCAIR'N EEDR- NLYS

The Zero Adjust Circuits for DC
Apifier AR-15 and Feedback

* Initial Data Initial Data Raw Drift Data initial Data initial Data Raw Drift Data Module Z-14 are 0 Vdc.____
*(Days) A-5 R.5 -AR-15 Z-14 Z-14 Z1 olrce=±0mdco±0.01 Vdc

Tag Date i1nterval1 AsFound As Left %Drift AsFound As Left %rf Rae.0-10 Vdc
7-410 _ 5/1/1997 6 -0.00100 -0.00100 0.0000%. -0.00?100 .1-0.00100 j-O.0100%
7-41D -'4/25/1997! 18 -0010 -. 00 00700% -0.01600 0.0000 -0.2100% AP Data Out of Toleac
7-41D !10/25/1996. 7 K 0.00600

0.00600 __0.0000% 06.00500- 0FO.00500on 0.0000%-_ - ___

7-4i6 "O __n 6 0.0060D 0.00600 0.0000% 0.00500 0.00500 -00-10'0% -__

741J _1_1_19 11 0.060 0.006D0 -00100% 0.00600 0.00600 I-0.0-200--% __ ___

7-41D 10/1/1996' 24 0.00700 OX0.007 I 0.0000% 0.00800 0.00800 0.0l00% - ____

0.00700 I 0.00700 -0.0010% 0.00700 0.00700 ~W. 0. R. 25551 generated for IRM 0.

7-410 9/7/1996 4 I -0.0150% ~~~~~~~~~~~~~~~~~~piking HI. Declared fmop, and J1
sipal connector was removed. No
afect on calibration values.

9/3/1% 20 0070 10.00710 0.0410% 0.00850 0 15% - . -- ____

7-1D :12/8/19'223 O.~0.00300 0.030% -0.00200 -0000 .0 % ___

7i-41D 4/29/1995 *7 0.00000 06.,00000 -0.0100% -- O00 -0.00900 .00~ 0.0000% ___ ___

-T-4-b 4_199_ 14 0.00100 0.0010-0 0"-.0000% 0.0900 4000900 I-0.1800% ._ __

7-41D 4/8/1995 4.Y o.ooi00 ooi .0 % __0.00900 0___9_ _____0

7-411D 3/25/1995 7,aOLOO1 0.00100' 0.00 000 -0.00900 __ .0200% __

7-410 3/81995. 3 *0.00100 0.00100 -0.0100% 4000700 -0.00700 1_0.000%_-__
3/15/1995, 151: 0.0020 -0.00200 --0.04-00.%,, -000700 400700 -100

I-0 o/15/1994- 1c I ___________ . .0000% 0.00600 000600 0.0000% - .

7 ____ 10 0.000 .060 0.0000% 0.0600.0000%___

T-41D- 10/4L1994 5 0.0060 -T 0.000 0.10 0.00600 0.00600 400200% _ ___

7-1 229/i99 172 0.00700 0.00700 0.0500% 0 .00800 0.0807 1400%
7-410 ~410/1994! 113 0.002-00 0.00oww200 .000% -0.6600 :6.~Mw -0.0100%

7-410 J32/1 M 193 1 0.00200 0.00200 0.0000% -0.00500D 050 -10% __ __

1211993' 10 0.00200 0.00200 -0.0100% ,0.00500 0.00500 090% ___

7-410 112/7/1993 4 000500 0.0000 0.000 -0.00400 -0.0040 ____ ____

D 12/3/1993 4 0.00300 0.00300 -. 20% -0.00400 -0.00400 -0.0700
IO/D, . - .050 .000 0030 0000 4 0.030%7-41 210/11993' 7i o~oo 0o000-420o..000 . 000o040% _

741 ___ 8 0.00400 0.00600 -0.0200% 6.T0000000400 -0.0100% -__-

-74- 10 :92/193 7 0.00500o 0ooo50D--0.0100% 0.00300 *0.00300 .0.0300%
__-411j) 9/1/I993. 8 - 0.00600 .0.00600 0.0000% - 000600 0.00600 0.0100% -

7-41D ;9/10/1993 7 0.00600- 0:-.00600 0-.0000%. 0 o0o05...
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Drift Calculation For Intermediate Range Monitors
IRM Zero Circuit Raw Data

VYC-2236 Rev. 0
Attachment 9

Intermediate Range Monitors 741A-F CALIBRATION FiLE DRIFT ANALY1SI

I I I[£~~~~~~~~~~~~~~~~~~~~~~~~he Zero Adjust Circuits for DC
~Amplifier AR-1S and Feedback

________ Initial Data Initial Data Raw Drift Data Iritial Data Initial Dta Raw Drift Data ]Module Z-14 are O Vdc.
- [ - (Days) 1 AR-iSAR-1-5 -i Z-14 I.1 Z-14 iTolerance -±10 mVdc or 0.01 Vdc

Tag ~~Date Tlatrval1 Aso AsAse % Drift IAs Foud Ts eft : % Drift j~ne-Od
7-1 /3/1993 00600W 0.00600 o_ .0100% 0.00400 0.00400 I0.0100% __

_1 -41D T OA- -- W 1 0.0200 0.00200 __ __ __ __ __ __

7-41D 8/24.001993, 0.00500 0.02000 0.__ __ __ __

7-41E 5/12/200 5 -0.00260 i-0.00260.0.0040% 49030 0.00390 0.0090% _ ___ __

7-dIE 5/7/2001 8 -. 00300 __ -0.00300 0.0100% 0.00300 T 6ff 0.0300% s _ _74ThM . -0-I.q . .01001 __ _

7-4.4/29/2001 5 400400D -0.00400 400700% 0.00000 0.0000 _____ ___

741E.4/24/2001 35 030 0000 0.0700% 0.00100 -0.00100 0.0070%-.Dt0tTknC __

7__ 3/0100 187 -0 -4 -0,00400 '-00700% -0.01100 . ________0.100 APDaaOu__Tlrac

7-41E 9/14/2000294 0.00300 -. 0.00300 0.0140% 0.00700 0.070 0.0100% ___

7-41E 9 1 9900 9 41 0.001 -- - ___ _ __ __ ____ _Z _ .11,25/ 10 000160 0.00160; -00020%~ 0.00600 - .00 004%__
7-41E ;11/15/199 12 0.00180 0010 -. 00 .04 .04 004% ______

- 7-diE 11/3/199 4 0.00i10 6.00210 000% 0.00680 0.00680 -_

7-41E 10/30/199 743 0.000 00200 0.0000% 0.00700 0.0070 0.0000%- __ -

7-4Th 1027/199 376 0.00 .04 000% 0070- 00070 -. 10 ___ _

7-dI :1016/1998 128 0.00200. .0020 - 0.0140% 0.00800 0.00800 00W% ____.-

7-i 6/10/1998 15 0.00060 0.0006 0.0180% -0.00060 -0.06 0.0130%__-
7-41E 5/26/199 31 .0.00120 -0.00120 0.0180% - -0.00190 -0.00190 0.0410%

7-diE 4/18/1998 23 -0.00300 0.00300 0.0000% -0.00600 -. 00 .10 __ - _-

3- /218/1998 4" -. . -0.00300 0060003000060 407000% _ ___

3/17/1998 11 0.000002 .0.003000 0.0100% 0.0000 _-oaoooo_.0o000% _ ___

7-41h -11/25/199 89 -0.00100 ---. 00100 -0.0300% 0.00000 0.0000 -0.0600% ..

7-41 E 8/28/19971 108 0020 , .000 0.0500% i0.00600 0.00600 0.1200% Ony IRMs A-E Tested.
______ ___ -0.00300~** __ 4060 -0000030 0.00000% _

7-41E 5/1/1997 6 -0.00300 -0.00300 -- 0.0000% -0.00600 4000600 0.0100% - _ _

7-41E~]35/1997 I 182 00300 0.400300 400500% -0070 400 0.1500% __

7- 4L10251199 7 [(001800020 0.00% 0.00700 -0.00700 _ -. 1.. __

.ZA!~ 10/18/1996 61 0.00200 0.00200 40100% 0.090 .00900 - 0.0000% ___ __

7-d1E 10/121996 7.. O.R0000 0.00200 000% 0.0090 .00 0.10 .-

7-41E '~10/18/1996 24 0.0030 0030 -0.000% G100 .0900~ 0.0000% __

774-dE 10/7/199 4 0.00300 10.00300 0.001% 0.00900 0.01000 -0.050%
7-4IE 90/1/1996 270 0.00290 0.009 0029% O._O_

7-41E i 270-1-.-0.0_9 Oxa 0.290 0.00950 0.00950 0.0650k - -- -.

:12/8/19951. ~ .00 .000..0200% , .00930-0- 0.0030 0.050% - ___

.:ff-,4/29/19951 7 I-0.0020 -0.00200 ,-0.0100% -0-020 .0.0- 200 0.0000% --
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Drift Calculation For Intermediate Range Monitors
IRM Zero Circuit Raw Data

VYC-2236 Rev. 0
Attachment 9

Intermediate Range Monitors 7-41A-F ICALIBRATION FILE DRIFT ANALYSTS
The Zero Adjust ircuits for DC

Data lmtial Data Tn~~~~ Data In~~ D IAmplifier ARA15 and Feedback
Inta aaInitial Data Raw Drift Daa I!WDt nta aa Raw Drift Data M~odule Z-14 are 0 Vdc.

(Days) AII-15T~~~~~~~ ~~AR-15 j AR-IS154 .Z-1Z--14 foerance*~k1O mVdc or i0.01 Vdc

Tag~ Date Interval As Pound AsLeft) %Drift AsFran-d Ase %DrF-ift ]~nge D.-10 Vdc
4/2_1 14 -000100 -0.00100 I -0.0200% -0.00200 -000200 -0.0300% _

7-41E 4895 14 0.00100 000100 0.0200% 0070 jZ7OO ~*00% _

7-41E _3/25/1995 7 -00000 -0 0000 0.0000% -0.600100 -00100 -0.0100%
..7-41E . 3/18/1995 3 -0.00100 ±Tb.00100 60.0000% 0.00000 0.00000 0.000%

- _______ _____ - -. - . - ~~~~~~~~~~~~~~AFData Not Out of Tolerance. Even
7-41E 13/15/199 5 1.51 -0.00100 -0 0000 -0.0300% -0.00900 0.00000 -0.090% Iogh AF Differs from AL on Z-14

_ _ _ _ _ _ _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Zr circuit.
7-41E 10_1_19__ __ .020 0.00200 0.0000% 0.00000 0.00000 .401"00%
7-41IE 10/14/1994j 10 II00)0 0.000 0.00.000 0.00400 4_.40 __ __

____ --. - - ____ . - ~~~~~~~~~~~~~~~~W.& 94-3i~i-0Wriftte against IRM
E duetupclandoncl7'-41E :10/4/1994 5 0.00200 ' 0.00200 0.0000% 0.00000 0.00000 n oupcl addwnclI I I ~~~~~~~~~~~~~~spikes du~ring detector retract/

7.4IE . 9/29/1994~~~~~~ ~~ *- -*~~~~---~~Ž. ~~ . ~~ ~ -. ~inserts. No affect on calibration.

t -. __ _ - ,--!-.----.. y~~~~~~~~~~~~~~~~~~~~WO..-g4ij6'3 '6 62 gen'e-rate'd on IRM

I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~E. Spurrious spikes and trips on
7-41E :4/10/1994' 113 -0.00100 -O.00100 -0.0100% -0.00900 -. -0.000 030% Withtdrawals and inserts of detector.

CWV. 0.9403910)No affect on

7_41E 0.00000000. 0 .000% -0.00600 -0.00600 -0.1200%
741E 21/17/1993- 10 0.00000 0.00000 0.0000% _____ 0 7j 0.1100%

7-41E- 12~/7L 1993 .4 04M00 0.00000 0.00% -000500 -. 00 -0.0100% _

7-41E 12/3/1993,43 - 40 0 0000 -- 0.0200% 00400M -0.00140 4-0.0300%-
7-41E ilo/21/1993i 7 -04)00200 I1L O.W200 0.0000% -0.00100 4 0000 4 0.0000%
7-41E (10/141993, -11 0)00 0.00200 0.00% .000.00 10 .010 -0.0100%

7 _dIE J an/1 __ 7 0.00200 , 0.00200. 0.0000% 0.00000 0.00000 0.0000%
I - I ~~~~~~~~~~~~~~~~~~~~~~~~~~Drawer was repaired per W. 0.93-

09500; Voltage Preamp was

7-41E 9/26/1993 8 0.00200 0.0020 -0.0400% New 0.00000 replaced. Only MiM E tested. A
Daafor Z-14 Zero Circuit Out of

I ~~~~~~~~~~~~~~~olerance, Likely Due to PreAmp
7-41E -. 9/16/1993 8 .~~~~ *-~----'-- - -..--.. -___ R l~~arement AF Data is Excluded.

3741E MLS .99 . __.0060 0.060 0.0000% -0.00900 -0.00900 -0.0900%
LO1/1993: 7 0.00600 0.00600 0.0200% -0.01700 1 0000 -0.2600% AF Data Out of Tolerance

7___1E 913/199 0.00400 0.00400 0.0000% 0O.0090:00900 .0M0000-
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Drift Calculation For Intermediate Range Monitors
IRM Zero Circuit Raw Data

VYC-2236 Rev. 0

Attachment 9

Intermediate Range Monitors 7-41A-P ECALIBRATION FILEi DR1FT ANALYSIS frD

I ~ ~~TeZero Adjust CircuitsorD
Amplifier AR-15 and Feedback

Initial Data hinitial Data Raw Drift Data, Initial Data Initial Data Raw Drift Data Moul Z-14 are 0 Vdc.
(I~~ays) AR-IS ' AR-IS AR-1' Z-14 ~~~~~ ~ jjI~~ Joieiace±10 mVdc or* 0.01 Vd-c

Tag Date Interval; As Found As Left % Drift As Found Aset %nt ]Range - -1 Vdcc
--7-41E 8/28/1993! 4 0.00400 O.00400 _0.0000% O.00400 0.00400 0.0300% A --

7-41E 8/24/19931 0.00130 0.00400 0.01200 D.M -- A-F ta Outi ~ofToerance
7-41F 5/12/2001. 3 0.00222 0.00222 -0*0122% 0.00730 a 00030 1 060%____

7-41P 5/9201I10 000D100 0-00100 0.0100% _ 0.00100 _ 0.0000 -0.0100% B~ ,-Dan~d FPTested. -

7-41F 4/29/2001 5 .00000 _ .-00000 0060 0.00000 O.ODO 1 -0.027% . .

7-41F 4/24/2001 35 0.00600 0.00600 060% -0.00270 O .00270 0.240% ___
7-4iF 3/20/2001.18 -0.01070 0.00000 -_-01170 0.0003 003 -0.0570% - APata'6uto1f Tolerane

7-41F _ 9/14j2000 29 0.00100 0.00100 0.0250% 0.00600 0.00600 0.1100% _ _

* Z.1~~!. 11/25/1 10 -0.00150 -0.00150 0.0000% _ -0.00500 -0.00500 -0.0110% ___-

7-41F I1i L99~ 12 -0.001-50 -0,00150 -0.0L30% -0.001390 -0.00390 _-0.0330% __ __

7-41F -11/3/19 w 4 --0.00020 4000020 -0.0020% -0.00060 4000060 -0.0160% ___. ___

-. iN/9199 3, 0000 0000 000% 0010.00100 0.0000% _ _

74 L27/19 376 a~ 0.01050 0 p0ooo. - -0.02820 0.00100 .01920% Both AF Data Out of Tolerance
10416/1998 128 0.01000 0.01000 0.0480% 0.01700 - .0010 0.1400% .APData Out of Tolerance

7-41F 6/10/1998: 15; 0.0050 0.00520~ 0.0088% O0.0030 0.00300 0.0253% -.-

74 5/26/1998~ II-= . OGY2 7-T0,043R I 0.0332% 0.01350 00,04 0.0850% AF Data Out of Tolerance
y/25/1998+ - 00.00100 .010 000% 0.00500 0000 000% ____

7-41F 4/18/199- _ ~23 (- 000Th0 0.00100 -0.0100% 0.000 0.030%00400_
74F 3/26199I 0.00000 0.00000 0.0000% 0.00M0 0.00100 a 0.0100% ____ ___

741P 32/98 T 0001 000, 0000 F10 .00 0.1700% AF Data Out of Tolerance
7-41F 3 17/1998I 1 .OO. .00 -0.0500% 0.0(D4 0.00000 0.0000% _ _ ___

741 17 .0000 0 50 _____O 0.00000 0.00000 -0.0400% _ _

- 5/12/1997! a 0.00000 0.00000 -0.006% 0.040 0040 00720% __ __

7IF 6LIO. O 0-'.-00-060 -0.0060% -a02 4 .O03o 0.010%n

7-41F 4/25/1997: 182 -4.01000 0.0000 -0.1000% -0.00500 4000500 i -0.0100% AP DaaBarely InTolerance &
-.3.415 10/25/1996 0 0000 0.0000% -0.00400 -0000 A1.0 __--

7-41F /i. 7 6 0 .ooooo. J 9.O00 -0.0100% -0.00400 -0040 -0.0200% __

.Z!..10/12/1996 11 0-00100 W0.00100 0.0000% 40.020 4000200 -0.0200%
7-4iF 10/1/1996 24 M0010 0.00100 -0.0100% __0.00000 0.00000 0.0100% -- ___.-

7-4F 97i1 4 O.5 W0 O. M 0.0060% 0.00100 0.00100 -0.0080%.-___-

7-41P 1 270 0.001400.00140J 0.4-40% 0.0210 ~0.002 0.1500% FP Data Out of Tolerance
741 12/8/1995' 223 -0.00300 -0.0030-0 06.0400% 0.060 O.OD600 0,0Q
7*-4F ._ p/9 -0.00700 -0.00700 - -0.0100% -0.00100 -0.00100 -0.0100%

7-41F 4/22/1995 14 -000600 -0.00600 0.0100%__ 0.00000 0.00000 0,0300% ___________
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Drift Calculation For Intermediate Range Monitors
IRM Zero Circuit Raw Data

VYC-2236 Rev. 0
Attachment 9

Intermediate Range Monitors 7-41A-F CAUBRATION FI EDRIFr ANALYSIS
I r he ~~~~~~~~~~~~~~Zero Adjust Circuits for DC

~Amplifier AR415 and Feedback
Initial Data Initial Data flRaw Drift Data' Initial Data__Initial Data Raw Drift Data Module Z-14 are 0Vdc.

________ (Days)J AR-15 A~~~-ir"t R-Z-14 Z-14 Z-14 Tolerance - i- 10 mVdc or i 0.01 Vdc

Tg Date 'Interval' As~ound AsLeft %Drift As Found I As Left %Drift jjRange-=0-10 Vdc
7-41F 4/8/1995 1 14 -0.00700 _-0.0070 -0.0100% -0.00300 . 00300 -0.0200% ___

7-41F 3/25f 1995 7 I-0.00600 -0.0060 0.0000% -670.0050 -0O.00-O100 -0.0100% ___

7~-41f 3/18/1995 3 000600- O-. --.. .00 _____ ._____ _ --.

7-41F 43/15/1995: 151 I-0.0060 -0.0060 -0.0600% -0.01700 0.00000 _______APDat OutofToernc
7-41F 10 15/19941. 1 0.0000 0.00000 TO-0%=.000 P.000 .00 __

L -41T. 10/14/1994i 10 0.00000 0000 .0050% 0.00000 I0.000050 -0.0100%_____
i41 1 4/94 5 0000 .00 .0000% 0000 .000 -0.0200% DaaOtoTorae

7-41F 9/299 1 175 0.00000 0.00000W_ .00 .20%_____
2L 7 -0.0050 00000 I 0.0000~ -0.00200 -0.00200 -0.0200% AFDaa atofToer_

7-41-F 4/01C 1 -0.00500 ___R 0.0000% -0.00000 - 40.00000 - ZO-oo0 _____

741F 2/18/993 .1 -0.00500 -0.00500 0.0000% __ .00000 0.00000 0.0100% _ __

7-41F 127 1993 4 4-000500 -.-. af-0050 -0.0100%? -0.0150sm 0.00100 -0.1300% AP Data Out of Tolerance
7-4iF -12/3/1993; 43 4000400D -0.00400 i-0.0200% -0.0020 -000200 0.030% _ __

7-41F 1 /I11 -0O000. 0.0000% . 40500 -0.00500 0.0400% ___

7-41F 10/14/19931 11 -0.00200 40.020 -0.020% 400900 -0.00900. -0.W70% _____

7-1F ''"'0.000 .000 000% -. 0020 -. 00 000%__ _
7-41F 1993_ 7 000 ' O0.0000 0.0000% 0.0000 00000 0000% - __ .__

7-41 9/25/1993 : -7 _ _ _ _ _ _ _ - _ _ __OOW O _ _ _ _ _-0 ........... _ _ _ . .. __ _ _

I-1F 9/8/993' B 0.01100 _0.00000 0.0100% 0.02300 10.00000 0.2000% Both APData Out of Tolerance
7-41F 9/10/1993 - 7 F0.00 000 000 0 -0.00300 0.00300 0.0000%,
7-4LF _____199 6 0.00900 0.00900 0.0000% 0.00300 0.030 .00% rIMF,- euet90

741F 28/1/9931 4 0i 00 0.00900OM 0.0100% 0.0010 0.010 0.0100%te because detector would not
- -. *1-- . ____ I _____ - . - ~~~~~~~~~withdraw. No effect on calibration.

7-4li 82/1993 06.-00800 0.00800 0380 I0.00000 .AF Data Out of Tolerance
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Drift Calculation For Intermediate Range Monitors
IRM Zero Circuit Statistics

VYC-2236 Rev. 0
Attachment 10

A-15 Zero !ACjust _ _325_325_32

Setting 0_Vdc AVERAGE 009%

Tlrancwe -t 6 001 IT& ISTDEV0020
e.10 VOdc ?VARIANCE .0.0000%

calculated based on % Spn KURTOS1S . . 5.873

'AMAXIUM . 36 0.1100%
b__N ___M 1 -0.1470%

--. }~~~~~95%/95% TIF210
;5TDEV x 95/95 TIFP___

.. % OF ORIGCNT 000$
iDate Intervul % Span

Z-14 Zer Adjust ____ 323__23_32

____ ~~~AVERAGE .02

olrne-±0.01 Vdc SWD-EV0073
Ran= -10 Vdc IVARIANCE _____%

Difcauled~j dbased o..!% SpanLI( CSS. .4.341

ISKEV4NES _052

-- ~~~MAXIMEUM7- '36 0.3000% -

___ '~~~~95%/95% TIF 7 2_106
______ STDE~~~~x95/95T1~~F . . 0.1608%

% OF ORIG CMT;. 100.00%
_________ _________ _________ ________ Date Interval % Span

Combined Zero Circuits ___COUNT - -- 4
__ _______ '~~~~AVG NTERVAL J52 - 52 -

R.09Vdc-C - AVERAGE -. 03
Tolerance I 0.01 V-dc _______V 0_0574

-~g0- IVcic _ _ VARIANCE
ar~t calculated based on. Span IKURTOMI 4 .8

-. -. ~~~IleXIE-S 0.64
4~~~~L4 376~~~ -0.3200%

5%951L% TIP. .6

%OORIG CNT iOO.oo%
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Drift Calculation For Intermediate Range Monitors
IRM Zero Circuit t-Test Results

VYC -2236 Rev. 0
Attachment 11

I-Test Two-Sample Assumin VYarances

I AR-15 Z-14
Mean _0.000919%' 0.000233%
Variance _ _ . 7.86532E.0 5.8271E-07
Observations 325! 323
Hypdhesized Mean Difference 0:
df 407

t Sht 4~~~~~~~..254740402St. _ . . . ._ .. _ _ _ _..................... .
p(Tc-) one-tan 0.399526137
'Critical one-tail 1.648604666
P(Tc t) two-tail 0.799052273
t Critical Wo-tail 1.965809133! -
Standard Deviation 0.02805% 0.07635%
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Drift Calculation For Intermediate Range Monitors
TRM Zero Circuit Raw Data for Extended Intervals

VYC-2236 Rev. 0
Attachment 12

Intennediate Range Monitors 7-41A-F CAUBRATION FILEIDRIFr ANALYSISIh ~ZeroAdjust Circuits for DC
~Ampliffer AR-15 and Feedback
~~~~~~~~~~~odule Z-14 areO0 Vdc.

__________________ ~ ~ wtw ataRaw ~am Data, Toleac-*-1cr*.l
p(ays)1 i~ * al1iamnidIct ____________

Tag Date !1tra1 ici 1Asz As Left % Drift [Raige 0-10OVdc
?711A 5/2/2001; 18 AR-15 0.00100 0.00100 0.0100% ___

7.41A 4/24/2001 m ,AR-IS -- --- -

_42 A_15 ____D 0.0 0 -0.0100% _ _

7-41A... ~AR415 .0020 C060012 .00 __

7-41A 12/8/1995 836 A-5 0000 0.00100 0.0000% ______

7-1A 5-/ - J413 AR115 0.00100
7-41B. _I j ~~0~ 3 1AR-15 0.00400 .0.00400 0.0440% ______

7-41B 3/20/2001' 886 :AR-15 4001370 .0.00040 -0.2070% AF Data Out of Tolerance
7-41B 0I/98 414 A-IS 0070 0000 .70 _______

i Onl IRMs A-E Tested. As Founrd
7418 8/ 2Sf1997 12-5 -AR-I15 0.01100 0.0000 0.1200% atOtofoean.

741B :4/L25/9 504 -~70110 .100 0 _490% Pata of Tolerance
71997 ... 400200 -0.0900% A ____Data___Ou

7-41B 12/8/1995 8. 26 AR1 -0.0020 -a00200_____
7.4 18 i /3193 1 -5j ~0.01000 00t300 0.0100% AF Data Out of Tolerance
7-41i' /24/1993 A15 0.0090D .00 _____________

-. 75C l2/2001 240 ~AR-15I 0.00200 I0.00200 _407700%

74-1-C 9/1!12000 842 IAR-15' _____ 00900 0.0600% _ _ _ _ _

7-41C 52126/1998 900 L~AR1 A0.003 0.0000 400200% ___

7-41-C 12/~g95 836- ARl j .050__ 0000 405100% ___

741C 8/24/1993. ARI j .0060 0.06 00 _ __ _ _ __ _ _ __

7-41D 5/12/2001 240 AR-115 0000-00 0.00000 -0.070% ______

7-41D 9/142000 842 I AR-15 - .0000 0000 0.0520% ___

741D ~~/98 ~ 0010 0.007800 410%_

8-1 1//1995 836 A-S 0000 0.00300 -0.0200% __

741D . 8/24/19936 AR-15 0.00500 0.0000_ _ _ _ _ _ _ _ _ _ _ _ _

7-41E 4/12/ 2001:. 240 AR-I5 4000260 _ 40026 -0.0560% __

7-4it 9/420 42 AR 15 0.00300 0.0030 0.042% __

7.418 3/26/1998 900 AR:115 400120' 0120 -& 01.20% -
741E 1995 836 AR-15 0.00000 0.00000 -0.0400% _ _

741F. I S/12 -- 53 IAR-15: 0.00222 J 0.00222 0.0222% p aaOto oeac
-T-4F !3/21~~ 510 AR-15 -0.01070 ___0.00000 -0.1070% A __DaaOu of oleanc

1 AR-15 0._901050 0.00000. 0.1050% AFData Out of Tolerance

7-41F 4/25/1997: 504 - AR-15T -0.010 0.00000 -0.0700% Da BryInoeac&

7- 41F 12/8/1995 - 8fl- . RI 0030 -0.00300 - -0030% - - _

7-4Th - 9/1 I993 2 AR-li- AF Da taiOutofto-lerartce
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Drift Calculation For Intermediate Range Monitors
IRM Zero Circuit Raw Data for Extended Intervals

VYC-2236 Rev. 0
Attachment 12

Intermediate Range Monitors 741A-F CAUBRATION F DRIFT ANALYSIS
|. | i | rhe Zero Adjust Circuits for DC

I I . ! b Amplifier AR-1S and Feedback
-______ _ _.--t ___j__ flModule Z-14 are O Vdc.
j-(Dai55 t Imtial Data IrdtlalData ai w Drift DabT rine-0 1 nmuVdc or±0 o.Oi Vdc

Tag Interval a it I As Found As Lft ; Ddfte - 010 Vdc
741P 8/24/1993 AR-15-1 0.00800 j 0.00800 ,
7-41A 5/12/2001 _ 18 Z-14 0.00100 0.0oo00 0.0100% _

741A 4/24/2001 921 Z-14 0.0000 % 0.00 0..._% -

741A -10/16/1 213 Z14 1 0 0002-0.0000%
7.4iA 37 1 1998 830 Z14__- .0.000 . -
7.41A 12/8/1995S 731 Z-14 Q 0.00000 .0.0100%

741A? 12/7/1993 l0S Z-14 0.00000 0.00ooi 0.0000%
7-41A 18/24/1993 Z.14 0.00000 .

7- S/12V2001 534 Z-14 ! 0.0090o 0.09(00 0.0870%
7418 11/25/1999 405 Z-14 .0.01600 0.00030 -0.1820 AF Data Out of Tolerance
7-41B .10/16/1998 143 Z-14 ; 0.02000 0.00220 0.1980% AP Data Out of Tolerance
2i12- 5j26/1998 66 Z-14 0.0139D04 0.00020 0.1390% AF Data Out of Tolerance
741B 3/21/1998 205 Z-14 L 0.01500 0.00000 01600% AF Data Out of Tolerance

7.41B .8/28/1997 125 Z-14 0.03300 ! OLOlO - 0.3300% O nlyIRMs A-ETested. As FoundI ~~~~~~~~Dt Out of Tolerance.
7.413 . iJ25/1997 N34 Z14D -00o oo 41080% AF Data Out of Tolerance
7 41B 9/3/1996 538 Z14 0.02440 -0.00020 0.2440% AF Data Out of Tolerance
7A41B i 3/15/1995 167 Z-i4 0 OZ'0 0.00000 4.2700% Data Out of Tolerance
7.41B ' 2911994 300 Z14 0.019M 0.00000 0.180% AFData Out of Tolerance
741B 1213/1993 50 Z714 ! -0.01300 0.00100 -0.1300% AF Data Out of Tolerance
741B 10ji/1993 - Z-14 1-0.01100 0.00000 -.0500 AFData Out of Tolerance
7-41B 9/3/13 10 _Zl ! 40.01700 -0.00600 4.1700% AF Data Out of Tolerance
7-41B ; 8/24/1993 I Z-14 0.03800 0.00000 AP Data Out of Tolerance
7-41C /122001 53 Z-14 0.00630 0.00630 -0.0580%% _
741C 3/20/20 886 Z-14 40600 i 0.00050 -02600% AF Data Out of Tolerance

110/16/1998i 143 Z14 _ Q m6o2 o.aooooo 0.1630% AF Data Out of Tolerance
7-41C 5 26 1998 66 Z-14 0.01160 0.00030 0.1160% AFData Outof Tolerance
741C 3/21/1998 4 Z14 _ 00200013 0.00000 -0.20C0% AF Data Outof Tolerance
7-41C 3/17/1998 201 Z14 0.01000 ,O.00000 0.1000% . _ . - . .
741C 8/28/1997 125 Z14 0.023CO i 0.00000 0.2300% Only IRMs A-E Tested.
741C i4/25/1997 234 2-14 ! 020 - o 00000 o_0.2630% AF Data Out of Tolerance
7-41C t9/3/1996. 538 Z-14 0.01740 ._ 0.00030 . 0.1740% AP Data Out of Tolerance
741C 3/15/1995i 167 2 0Z14_ .-01400 0.00000 -0.1400% AP Data Out of Tolerance
7-41C 9/29/1994 172 Z-14 0.01700 0.00000 0.1700% AP Data Out of Tolerance
i 41C - 4/10 1994 229~ Z-li 01100~ 0 .00000 .0.1200% AP Data Out ofTolerance7-41C 8/24/1993_ _ . . Z 0.00100 AF Data Out of Toleracme

74C 8/24/1993 1 Z--14-t 0.0"2400 1 0.00100_________
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Drift Calculation For Intermediate Range Monitors
IRM Zero Circuit Raw Data for Extended Intervals

VYC-2236 Rev. 0
Attachment 12

Inemedat MOnitols 741_A-F CAUBRATION FILE.DR1FT ANALYSIS
- , , ! phe zero ~~~~~~~~~~~~~~~~~~~Adtust foeutskr DC

.~ 1 .Amp~fier AR-15 and Feedba
! ! , Module Z-14 are 0 Vdc.

Initial Da h ;nitiil Dat Raw Drhbata olerance =- 10 mVdc or ±01 . Vdc
Tag | Date lntervalNrcultt As Found As Left ] % Drift Range -0-10 Vdc

I T ' = ~~~~~~~~~~~~RMs B1, Dand FTested., AL Value for
741D 5/9/2001M 50 Z14 0.00330 ILL 0.0320% cRiam egoie. _

741D 3/20/20 886 Z-14 -002100 Q.00010 -0.2300% F Data Out of Tolerance
741D -10/l6/1996 209 Z-14 0.01950 0.00200 _ 0.1950% AF Data Out of Tolerance
741D ,3/21/1998 205 Z-14 -0.01500 0000 -0.1500% A DataOutofTolerance
7-41D ' 28 1997 125 Z-14 1 0.01900 0.00000 0.1900% OnyIRMgA-ETested.
7-41D 4/25/1997 -50T4 .Z-1T.- 0.01600 0.00000 -0.1400% AF Dat Out ofTo
7-41D 12/8/1995 136 2-14 .0.00002 0.000200 -0400% .
741D 8/24/1993 Z-14 I 0.12000 0.00200MW
7-41E S/12/200 53 Z-14 0.00390 0.00390 0.0360%
7-41E 1 3/20/2DM1 1 915 Z-14 -0.01100 0.00030 -0.1800% AF Data Oat of Tolerance
741E 10/27/19991 915 Z,14_ O.00 0.00700 0.1400% _ ._.
741E 4/25b/19971 m Z,14! 0.00700 0W0000700 - GM' ^ ! * -:--- ---- _it_:~~~I . . ._.

* . . ~~~~~~~~~~AFIData NotoutdoracEe
741E 3/15/1995 551 Z-14 -0,00900 0.00000 -0.0900% Though AP Differs from AL on 2-14

:__ ZeroCiruit.
*7-41E 9/10/1993 1V Z14 401700 0Q00000 -1800% _ AF Data Out of Tole
741E 8/24/19931 Z-14 e0.01200 0 t00 AF DataOutofTolerance
7.41F 5/12/2001 563 Z-14 0.00730 .000730 0.0630X
741F 10/2i/1999~ 376 Z-i4 -0.02820 0.00100 0.2920% AF Data Out of Toleranoe
7-41F 10/16 19986 143 Z-14 0M01700 0.00100 0.1653% AF Data Out of Tolerance
741F 5/26/1996; 66; Z-14 0.O0150 0.0007 0.1350% AF Data Out ofToler==
7-41F 3/21/1996 564 JZ-14_ 0.01700 0.00000 1 0.1680% AF Data Out of Tolerane
741F 9 3i1996 538 Z-14 0..02100 0.00020 1 0.2100X APData Out ofTolane
741F 3/151 995 167 Z-14 1 -0.01700 0.00000 42000% AFData Out of Tolerance
741F 9/29/1994 29 ' Z-14 0.01900 0.00300 Q1800% ADat Out of Tolerance
741F 127/ 1993 s 8 Z14 -Q.01500 o.0m0 411500% AF Date Out of Tolerance
741F 9I18/1993 25 2-14 0.02300 0.2300% OF Data Out of Tolerance
741F 8/24/i9 ; Z-14 0.03800 1 O0 WOO AF Data Out of Tolerance
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Drift Calculation F~or Intermediate Range Monitors VYC-2236 Rev. 0
IRM Zero Circuit Extended Interval Statistics and Outliers Attachment 13

ECom~binie~dZero Ciruit, Extended mt Tag Date ;Inteival % Span
- - ~~~~~~ ~~~~~7-41A 05/12/01 18 0.01000%

7-41A 04/24/01* 222 _

- 7-41A ~ 114/OD 842 ;-0.01200%

7-41A 90 0.00200%
7-41A 1/05/95 836 _4 0.00000%
7* B .05/12/01 53 0..04400%
7-418 03/20/01 886 -0.20700%

-- 7-418 10,16/41B414 0.07000%

- -~~~ 7-41B 4 ~ 0 8125 /97 .. ~ 0100

_____ ____ ~~~~~~7-41B 12/8/5 826 -00M

. ~ ~~~~~~7Q .09/03/93 1 O.MOOO0%
_____ -. _____ ~~~~7-41C 2~Z12101 I240 -0.07000%

711C 09/i4/00 84 .0000%.
- -~~~ . ______ -~~7-41C .05/26/98. __900___-200

. .... i 7-41C 1.2/08/95SJ 836 -0.01000%
- 1 7-TW - .-! 05 l 24 0 -O.069 97%

7-f41D 09_4_0 842 0.05200%'
-- -- .- C5J26/~~~~~-41 ~ W~9 900 -001200%

- ~~~~~~ ~ 7-41D -,12/08/95. 836 -0.02000%
- - -- 7-~~~~~~~~~418 '0512/of 240 4005600%

7 i41E4/ ) 842 0.04200%
--. _ ~~~~~~~~~~7-41E - 05/26/98 900 -001200%

.. __ --. ~~;i- T L-L2L'o 1~.: 836 -0.04000%
-. .. -- ~~~~~~7-41F j .L 0.02220%

741F 03/2001. 510 -0.1070%
- . . .~~~~~L.. ~~ 7-41F 10/27/99 915 0.10500%

I 7-41F 25 -._ ______

___ 7~~~~~~~ ~~~~41P L ,95. 81 -0.03000%
~~~ ~7-41F 09/18/93 25 0.03000%

7_1 211/0 18 0.01000%
...-- . -. 7;-1A 7 04241& 1-921, 0.0500%

7-41A.I.10/16/98 213 -0.0200%
- .. 7-41A _ 03/~~~~~~D17/9 830 O.0000%

- ~~~~~7-41A 12/05,95 731 -0.01000%
7-41A 12/07/93: 105.0.00000%

__-41B_ 05/12/01 534 .j0.08700%
-. ~~~7-41B 11/25/99 405 .0.18200%

7.41B 10/16/98 143 0.19800%
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Drift Calculation For Intermediate Range Monitors VYC-2226 Rev. 0
IRM Zero Circuit Extended Interval Statistics and Outliers Attachment 13

Combined Zero Circuit, Extended lnt TgDte Interval' Sa
7-41B . 05/26/98 1 66 .0.13900%

____ ~~~~~~ ~~7-41B 03/21j98 205 -0.160001%
*_ 7-41B _4 289 125 0.33000%

7-41B 242597 -0.10800%
*-7-41B 0//6 538 0.24400%

________ ~~~~~~7-41 B I03/15/95 167 -0.27000%
._ ...._ 7-41B __ 09/29/94 300 0.18000%

_______ * ~~~~~7-41B 1 103 -i5 0.30%

___ ~~~~~~ ~~~7-41B 09/03/93 10 -0.17000%
_ ---.------ t..~~~74i- ~ 20 3I- 1-0506-

* 7-41C .03/20 01 L886 .026000%
____ ________ _____ ~~7-41C 1~ 0/16/98 143 0.16300%4 7-41C 05/26/98 66 0.11600%.

______ I ~~~~~7-41C 03/21/98 4 -0.20000%
________ ~~~~~~~7-41C ..- 03/17/98 201 0.10000%

7-41C i08/28/97 12 0.200%
______ 7-41C __ ~~~~~~~04/25/97 234 -0.26300%'

_____ 7-41C ~~~~~~~~09/03/96 538 0.17400%
- - 7~~~~~~~~~~-41C 03/15/95J 167 *.0.14000%_

____ - ~~~~~~~7-41C 29/94 0.17000%
7-41C - 04/10/94.2191 0.12000%
T74115D 05/09/01 :50 0.03200%

-- ~~~~~~ ~~7-41D 05/20/01 886 Z0%
7-41D 110/16/98 209 0.19500%

-. - -- - 72I-4lD 03/Z/98. 205 -01500%

- .~~~~~. .~~~7-41D -- 08/28/97 125 0.19000%
-. - . - - - .. - -~~~~~~~~~ _ _0_25 97._ _ _ _00

_____-. . . .- 7~~~~-41 D~ -12/08/95 836 -0.04000%
* . ____ . .... . 05/12/041B53 0O.0360%_

7_1E 103/20/01 41 018000%
7-41E 10/27/99 915 0.14000%

7-41E _ 04/25/97 j772 T-0.7000%

____.- ..~~~~.-. -~ 7-41E - 3159 517 -. 90
_______ .. -- -. . -. ~~7-41F 05/12/ 6 L 0

.'
0
6 0 0

%

7-41F 02L 36 200
7-41F _ 1 19_6~ 4 0.16530%

7-41F I05/26/98, 66 ii0.150%,
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I

Drift Calculation For Intermediate Range Monitors
IRM Zero Circuit Extended Interval Statistics and Outliers

VYC-2236 Rev. 0
Attachment 13

Combined Zero Circuit, Extended ht. i Tag Date Intervali % Span
1 7-41 F 03/21/98 564 ! 0.16800%
-i 7-41F 09/09 538. 021000%

7-41F .3/15/95 167 -0.20000%
-. 7-41F - 09J29/94t 296 0.18000%

._ .. _. __-__._-.......... _. 7-41F 12/i -93 0 0.15000%

7-41F 09/18/93 25 0.23000%
Combined Zero Circuit Extended Int !COUNT 84 84 ' 84

V NTrERVAL 403 403
Setln5 = 0 Vdc _ __ EERAGE . . -0.00155%
Tolerance - ± 0.01 Vdc |STDEV . _ . 0.13841%

r0-o-0 Vdc - _ VARIANCE . . 000019%
(Drit calculated based on % Spn) _ OS .. .; .*. -0.557
__ ._.__.__._ . ._ SKEWNESS - . -0.008

MAXIMUM . 921 . 033000%
MINIMUM . 4 -029200%X

I___. ...... 95Xi95% TIF , . 2272
_ _ _ .._._STDEV x 95/95 TIF;,. .. __ 0.31446%
X____ %OFCORIG CNT.; . . 100.00%

Crit T ____ . 1 . 180

Outlier EPsation . . .0.44169%
OutlierEqation... . .. =

a t- Ablso-lute Value( - a, e 4Absolu~teV-a~ue(Stdey xCritT)___ --r- F ___

;Statistical Outliers __

- Data excluded as Ontlier - -- 1

Vermont Yankee Design Engineering VYC-2236 Zero Circuit Data & Statistis.xls Page 3 of 3



Drift Calculation for Intermediate Range Monitors
IRM Zero Circuit Charts and Summary

VYC-2236 Rev. 0
Attachment 14

XY Scatter (Raw Data) - IRM Zero Circuit Drift
.. . . . ._ .......... . . . _ ... . .. .

* IRM Zero Circuit % Drift

-9-Lower Tolerance Interval

a Upper Tolerance Interval0.4%

&MAA AAA�
A A L.ALL.U��

03%

05

0.2%1 -

0.1% -I

4,0.0% +A.-

-0.1% .*

-0.2% -4

46

100

I

0 *~~

4

200 300
4

I. . , . -- . ..

400 500 80 +4 900 1000600 700

4

-03% . ON 01% OM (MM ~ ~
-- - - - - .4~-f ~-f 144 ~a E) EB DM a EQ OE tE) E)EXH

-0.4% l

Interval - Days
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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

* IRM Zero Circuit % Drift (AV)

Upper Tolerance Interval
0.4%

rDmXO 000 ( a
0.3% l

0.3%1

w_ As
S ManntWO-tu" w tp tij w Ut" U fd uuw OEEXD

4

*w 0.2% -*
II'

n ,+

I 02% -

0.1%

*
4

4

+ *4

0.1%
4

: + 4

.*4
0.0% .. .

0

*-- - - . . - - - - ................. I- . --- . .. .

4 ~4*
* 8

800100 200 300 400 500 600 700 900 1000

Interval - Days
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Drift Calculation for Intermediate Range Monitors
IRM Zero Circuit Charts and Summary

VYC-2236 Rev. 0
Attachment 14

Regression Line (Raw Data) - IRM Zero Circuit Drift

0.4%

0.3% ~ 1 A1 L L
A ~ ~ ~ ~ ~ ~ ~ ~ ~~LAAA A-

0.2% .
*0

0.1%-

0 * -

0.% -

y = 4E-07x + Q,0002
R2 0.0096 I

100 200k

* .. , _ - ... - , _ * - I

600 700 8O&* 90O 1000300 400 500

-0.1 %

*

-02% -0

k | * IRM Zero Circuit % DriftI

i -s- Lower Tolerance IntervalI

- Upper Tolerance Interval+
I,

- LinearQ(RMZeroCianit% Drift) £

-03% 1~ Ege E e es- Sm e eq GB o pppt9 oom99

-0.4% -

Interval - Days
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VVC.-223 6 Rev. 0Attachment 4
Drift Ca1Culatio for Intenmedia t Range I
Amm Zero Circuit Charts and Summary

MonitOYS

egression Lisne AbSOlute Value) - 1RM Zeto

* IRM, Zero Circuit % Drift (AV)

Tolerance Interval

-Lnear (IRM zero Circuit % Drift

0o4%

0.3%

0 
+~~~0,3

,E 0.2%

A 0
.0 ~~~~~~~4

St 0.2% -!

-10.1% -

*4 *

4

4*

9 ~~~~~~~~~~~~~~~~~~y. 

-7&W. + AO(J'4
4 ~~~~~~~~~~~~~~~~~~~~~~~e-0.0676

* *+

.

.

01

MOO

Inn 1000

40*

0.0% ---

0

... 00

200 30
* 

700

600

400
emeva D y

100 11W

interval - Days
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Drift Calculation for Intermediate Range Monitors
IRM Zero Circuit Charts and Summary

VYC-2236 Rev. 0
Attachment 14

Time Dependency - IRM Zero Circuit Drift

0.20% -

0.15% -

0

0.10% !

- SIDEV

--- Average

a
C1

0.05% |

%

0.00% -1....

100

* 0. I .
600 700 900 1000300 400

-0.05%

Interval - Days

Vermont Yankee Design Engineering VYC-2236 Zero Circuit Group Charts.xls Page 5 of 9



Drift Calculation for Intermediate Range Monitors
IRM Zero Circuit Charts and Summary

VYC-2236 Rev. 0
Attachment 14

Cumulative Probability Plot - IRM Zero Circuit Drift

120 l

* Probability

-Linear (Probability) 100-

80 ]

60]

t,

05

y = 20700x + 50.322
R2 - 0.9734

20 2

... *# _ ._ ... . .

-01% O.J%-0.4% -0.3% -0.2% 0.1% 0.2% 0.3% OA%

-20 -

% Drift
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Drift Calculation for Intermediate Range Monitors
IRM Zero Circuit Charts and Summary

VYC-2236 Rev. 0
Attachment 14

Normalized Probability Plot - RIM Zero Circuit Drift

3.5

# Multiple of STEV

- Linear (Multiple of STDEV)

3.0 A.

2.0 -

1.5 -

1.0 i

0
01

a -0.4%

a4

0.5 -:

-0.3% -0.2% -0.1%

-5-.-_-- . ... ..

0.1% 0.2% 0.3%
y - 73Z63x + 0.0102

R2 - 0.9879

0.4%

-1.0

-1.5 i

-2.0

-Z5 lj

-3.0-i

-3.5:

% Drift
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Drift Calculation for Intermediate Range Monitors
IRM Zero Circuit Charts and Summary

VYC-2236 Rev. 0
Attachment 14

Histogram - IRM Zero Circuit Drift

20 I

18*

_ Frequency

.Expected16 -

14 -

12*

Gi
'4
do'

10 -

8 I-

4

2

0 i---

-0.0916% -0.13996% -0.07076% -0.00155% 0.06765% 0.13685% 0120606% More

Bin
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Drift Calculation For Intermediate Range Monitors
IRM Zero Circuit Charts and Summary

VYC-2236 Rev. 0
Attachment14

SlDEV
Count 84 5082
SWEV _ __ 0.13841% i STDEV % 2SIDEV %
Average -0.00155% 59.52% 97.62%
I SIDEV Range -_ _ 0.13996% 0.137%
25IDEVRange -0.27837% . 275%

________ _M IRM Zero Circuit
Distribution % Drift

1 Standard Deviation _68.27% 59.52%
2 Standard Deviations 9545% _ 97.62%

MEAN BIAS __._.__

IRM Zero Circuit
Calibration Point % Drift
Count 84
Average (Absoulute Value) 0.0016%
Standard DevIation 0.1384%
Absolute Value of Maximum Allowed Average 0.030%

Mean Bias ,No

D' TEST SUMMARY

D UpperAcceptaoce Llmit 22030
Calculated D' Value _ 219..5 _____ _-
D1 Lower Acceptance Limit 210.60

Vermont Yankee Design Engineering VYC-2236 Zero Circuit Group Charts.xis Page 9 of 9



Calculation Number VC2236 Revision Number..tl CCN Number-M& Attachment 15
Page-lof-A

Page _1 of 2
VY CALCULATION1 REVIEW FORM

Calculation Number. C223 6_ Revision Number: 1Q CCN Number- NLA

Title:-Dlrift Calcula~tion for Intermediale Range Mnnitnr-q

Reviewer Assigned: Rrian E Davidsnn Required Date:_

El Interdiscipline Review 0 Independent Review

Comments* Resolution

I JSections 2-3-5 through 2-3-10 shneuld reference boh Af, 'A and
Aft Q fr ~iikten i

2 Tntnt mnsn etIrnnld hp frimntiflri on rnwpr nnnAa Panm 7 qndI A
need naninatinn. P.aaA 4-end h;;va incorrect n~ae numhoars

31 Add 11RM Syutem No. to Pagob 2 Added
A Rak afftai-himnt handinnQ to mqnh nftnwhment IIefinn

Cnrreded.5 OP 4301 Revision level should he 17. LPCm1
-

R AAPI4 avnaijifir- ew.Isame~Iicn that r4rift k oei u$m it
Aee n_ . eto 57

-1, ,, =aG" Q. 't 1~l l.CLl|I.§-.. C ].

Reviewer Signature Date
osxz-v wam

Calculation Prepayr (Coidnents Reed) Date

Method of Review- 0w Calculation/Analysis Review
Ol Alternative Calculation
0 Qualification Testing

VYAPF 0017.04
AP 0017 Rev. 8
Page I of I



Calcuation Number VYC-22M Revni~on Number 0 CCN Number__1&. Attachment 15
Page-2_of4

Page 2_ of _2
VY CALCULATION REVIEW FORM

Calculation Number:_VYCY2236_ Revision Number . . CCN Numbe=: N _

Title:-Drift CRalvidtinn fnr Tntgrmedtiite Range Monitors

Reviewer Assigned: TRdvn F. Davidgonn Required Date:_

O Interdiscipline Review i0i Independent Review

Comments*

A Spinfion S 5_2 refers to Attachment 7. hut It chauld he 14 instead

Resolution

-Corrected
T:hhI- in Averamp qhniAd be, neoneive instead of nosltlve-

_

Intonut ui thetf TahIaa R anti inl ahmm Ah~nhsfifaVgulhi f Avarene -
|1 ltD lV tIf £is l. ECEL | CXVl V CX, IliXt V, .. , ,, , ,,, _ % .. t ._ _. .. _l, ... | - ,

('hnn#%rI tnhak In Tqhlpt anti morip hnth vahiien nosffiva-
_ _

l1n f-l~tM onfnI rmr feoR M 7.AlR on FJ17Q7 aee~iM date eheitild

11 .Correct Zer CirmUit referenct from'AR-14 3 to wAR315u fr--
A~tachments-Q end 13,

Reviewer SignatureDt Calulaio P Co~fetsRex Ived) Date

_ _~~~~~~/Af0

Method of Review: 0 Calculation/Analysis Review
El Alternative Calculation
El Qualification Testing Reviewer Signature (Comments Resolved) Date

VYAPF 0017.04
AP 0017 Rev. 8
Page I of I



Calculation Numnber-WC-3L.. Revision Numberfl. CCN Number-N/& Attachment 15
Page-3-of-4

Calculation Number: W-22~6

Open Item

I -C91culatinn YC-.06Q9A Require ma .

ratkficin *1n in, rnrw~rn1a new i oafi

VY CALCULATION OPEN ITEM LIST

Revision Number: _ _

Resolution

Revhdinn I tn Wr-A9A hainn nriannrei

Page 1I_ of I1

CCN Number__-VA..

Method of 01 Tracking or Date Closed

irrantke %Atstk +kie ��Im il�flnn

analze~rif vnuenThe cakculeflon

nurrentli uses c~onservative drift values,

.L 7 1I *Y* 11, .-|sbCX Ud~U

-- r- --SD III�EH IS EEU uIJIuII�rJI�I� IIHji�UI

VYAPF 0017.05
AP 0017 Rev. 8
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Calculation Number:VYQ-2236 Revision Number 0 CCN Number N/A Attachment 15
Page A4of A4

DOCUMENTATION OF COMPUTER RESOURCE USE

CALCULATION NO.: wyok:36_ REVISION NO.:- f_ CCN No.: /A-

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

le.Tl Pentihim , Windows Millennium Felition (No Vernion TU ..kA)

Computer Input Attached*? 0 Yes 0 No

Location/ldentifier: N/A

Computer Output Attached*? a Yes 10 No

Location/Identifier: -WA_

* 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 IAppropriateness Outstanding SPRs
PP 7800 I Verified or Code Errors

[Code Name/Vcrsion and/or Script File Yes 3 No J Yes No Yes2 No

Microsoft Excel 2000 / Calculation Detail and ov If
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 If yes, fill out information below.
3 If yes, include the Code name on the Computer Code line of the title page, VYAPF 0017.01.

If 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.

I Code Name/Script File Appropriateness

Microsoft Excel 2000 / Calculation Detail and Appropriateness was verified through hand
Charts (Attach. 3 thru 14) calculation using a TI-36X Calculator and Microsoft

EXCEL 97SR2, which was verified via VYC-l 599,
Rev. 0.

VYAPF 0017.06
AP 0017 Rev. 8
Page 1 of 1


