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Ins ection Summar

Ins ection on Februar 9-15 1989 (Re orts No. 50-315/89007(DRS)
- 1

reas ns ecte: Routine, announced integr ated leak rate test (CILRT)
procedure; C RT performance witnessing, review of CILRT and Appendix J Type B

and C testing results; and review of licensee actions on previous inspection
findings. NRC modules utilized during this inspection include 70307, 70313,
70323, 61720, 92701, and 92702.
Results: Of the five areas inspected, no vioiations or deviations were
>dent>fied in three areas. In the remaining two areas, three violations
were identified: (failure to follow procedure/inadequate corrective action
- 'Paragraph 4.b, failure to calculate the combined Type 8 and C test results

in accordance with Appendix J requirements - Paragraph 6. a.(1), and failure to
maintain penetration pressure at Pa during Type B and C tests - Paragraph 6.b).
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DETAILS

1. Persons Contacted

Indiana Michi an Power Com an

"K. Baker, Operations Superintendent
+D. Climer, Performance Engineer

+"D. McWethy, Performance Engineer
+~T. Postlewait, Technical Engineering Superintendent

~J. Rutkowski, Assistant Plant Manager
*J. Sampson, Safety and Assessment Superintendent
~W. Smith, Plant Manager

+"J. St. Amand, Performance Engineering,
Mechanical Superintendent

~B. Svensson, Licensing Actions Coordinator
"J. Woki k, Technical Performance Superintendent

AEPSC

*S. Farlow, Electrical Assistant Manager
~D. Moeller, Nuc'lear Safety and Licensing
~S. Wolf, Site equality Assurance Auditor

TER

T. Renton, Consultant

United States Nuclear Re ulator Commission

*M. Farber, Reactor Inspector
*R. Landsman, Reactor Inspector

+~D. Passehl, Resident Inspector

The inspectors also interviewed other licensee employees including
members of the technical and operations staff.

"Denotes those attending interim exit meeting on February 14, 1989.
+Denotes those attending exit meeting on February 15, 1989.

2. Action on Previous Ins ection Items

a. (Closed) LER 316/85005-LL) and 0 en Item 315/85025-07(DRS)):
L)censee s use o the msnsmum pathway met o o ogy to compare Type B

and C tests results to 10 CFR 50, Appendix J/0.6 La acceptance
criteria. These items are discussed in Paragraph 6.a.(1) and have
been upgraded to a violation.

b. (Closed) 0 en Item (315/85025-01(DRS)): Maintain steam generator
eve at post OCA con >talons. s discussed in Paragraph 3.b.(9),

the purpose of requiring steam generator level control during the
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CILRT is'o prevent the flooding of the main steam lines and the
resultant water sealing of the MSIVs, unless that is the
configuration called for in the post LOCA emergency procedures.
The inspectors verified that the water level is maintained below the
MSL. In addition, the licensee vented the steam generators outside
of containment for the CILRT. This item is considered closed.

(Closed) 0 en Item (315/85025-02(DRS ): Penetrations No. 97 and
98, containment instrumentation is not exposed to the Type A test
pressure. The inspectors determined that the licensee has performed
a review of containment instrumentation and has included their
Type C local leak rate (minimum pathway) as a penalty to the CILRT
test results at the 95% UCL. This item is considered closed.

(Closed) Unresolved Item (315/85025-03(DRS)): Lack of temperature
survey to Justify ocation of sensors and weight fraction. By
letter M. P. Alexich to J. G. Keppler, dated November 18, 1985,
the licensee acknowledged that they could not document that a
temperature survey had ever been performed prior to a CILRT.
Prior to this CILRT the licensee relocated several sensors (to within
25 ft of their previous position) to avoid possible local heat sinks
or heat sources. The new locations were not well documented in
drawings or sketches of sensor location. A two point temperature
survey (three points for 28K of the RTDs) was conducted. The
maximum recorded temperature differential (sensors vs area average
temperature).was 2.64 'F. An after the fact procedure was prepared
to describe how the temperature survey was conducted. The licensee
agreed to conduct a more detailed temperature survey prior to the
next station CILRT which would document:

(1) The actual location of all sensors.

(2) A procedure, prepared in advance, which would indicate the
number of readings to be taken based on the size of the
subvolume in question, and the acceptance criteria.

(3) The containment conditions for which the survey was applicable
(fans running or shutdown, CILRT at beginning or end of outage,
etc. ).

This item is considered closed based on the licensee's commitment to
perform a well documented temperature survey during the next CILRT,
the results of the less detailed survey performed prior to this
CILRT, and the large number of sensors used during the test.

(Closed) Violation (315/85025-04(DRS)): Failure to control the
ca i rated con ition o t e owmeter used for the supplemental
test. By letter M. P. Alexich to J. G. Keppler, dated November 18,
1985, the licensee acknowledged the violation and described the
actions taken at that time to correct the violation and to prevent
similar violations. The inspectors determined the licensee had



taken adequate corrective actions. The two.flowmeters used.
during'his

CILRT were properly calibrated and installed. This item is
considered closed.

(Closed) 0 en Item (315/85025-05(DRS)): Technical Specification
Paragraph 4.6, 1.2.c requirement for superimposed leak rate size is
not consistent with ANSI N45.4-1972, ANSI 56.8-1981, or NRC's
position. While the Technical Specification paragraph in question
is misleading, the licensee is aware of the requirement that the
magnitude of the superimposed leak rate during the supplemental test
be close to La as described in Paragraph 3.b.(7) of this report.
This item is considered closed.

g. (Closed) 0 en Item (315/85025-08(DRS)): Ensure correct methodology
is use to ca cu ate as oun ype test penalty whenever repairs
or adjustments are done to penetrations prior to the CILRT. The
inspectors reviewed the methodology to be used to obtain the as
found Type A test results with members of the licensee's staff
throughout the inspection. The methodology discussed is described
in Paragraph 3.b.(2) of this report. The inspectors reviewed the
licensee's calculated penalties. The results of this review appears
in Paragraph 5.d. This item is considered closed.

Containment Inte rated Leak Rate Test Procedure Review

a 0 Procedure Review

The inspectors reviewed Surveillance Procedure No. 2 THP 4030 STP.202,
Rev. 0, dated January 13, 1989, "CILRT," relative to the requirements
of 10 CFR 50, Appendix J, ANSI N45.4-1972; and the Technical
Specifications. All inspectors comments were satisfactorily
resolved.

b. Clarifications of A endix J Re uirements

To ensure the licensee's understanding of Appendix J requirements,
the inspectors conducted numerous discussions with licensee
personnel during the course of the inspection. The following
is a summary of the clarifications discussed with the licensee.

(1) The Type A test length must be 24 hours or longer to use the
mass point method of data reduction. If tests of less than
24 hours are planned, the Bechtel Topical Report, BN-TOP-l,
must be followed in its entirety except for any Section which
conflicts with Appendix J or Technical Specification
requirements. For either methodology, the acceptance criteria
is that the measured leakage at the 95K upper confidence limit
must be less than 75/o of the maximum allowable leak rate for
the pressure at which the test was performed.

(2) Periodic Type A, B, and C tests must include as-found results
as well as as-left. If Type B and C tests are conducted prior



to a Type A, the as-found condition of the containment must be
calculated by adding any improvements in leakage rates, which
are the results of repairs and adjustments (RA), to the Type A
test results using the "minimum pathway leakage" methodology.
This method requires that:

(a) In the, case where individual leak rates are assigned to
two valves in series (both before and after the RA), the
penetration through leakage would simply be the smaller
of the two valves'eak rates.

(3)

(4)

(b) In the case where a leak rate is obtained by pressurizing
between two isolation valves and the individual valve's
leak rate is not quantified, the as-found and as-left
penetration through-leakage for each valve would be 50%%u'f

the measured leak rate if both valves are repaired.

(c) In the case where a leak rate is obtained by pressurizing
between two isolation valves and only one valve is
repaired, the as-found penetration leak rate would
conservatively be the final measured leak rate, and the
as-left penetration through leak rate would be zero (this
assumes the repaired valve leaks zero).

Penetrations which are required to be Type C tested, as
described in the FSAR and SER, must be vented inside and
outside the containment during the CILRT. All vented
penetrations must be drained of water inside the containment
and between the penetration valves to ensure exposure of the
containment isolation valves to containment air test pressure.

. The degree of draining of vented penetration outside of
containment is controlled by the requirement that the valves be
subjected to the post-accident differential pressure, or proof
that the system was built to stringent quality assurance
standards comparable to those required for a seismic system.

Whenever penetration configurations during a CILRT deviate from
the ideal, the results of the LLRTs for such penetrations must
be added as a penalty to the CILRT results at the 95% confidence
level. This penetration leakage penalty is determined using
the "minimum pathway leakage" methodology. This methodology
is defined as the minimum leakage value that can be quantified
through a penetration leakage path (e. g., the smallest leakage
through two valves in series). This assumes no single active
.;ilure of redundant leakage barriers. Additionally, any
;ncrease in containment sump, fuel pool, reactor water, or
suppression pool level during the course of the CILRT must be
taken as a penalty to the CILRT results. If penalties exist,
they must be added (subtraction is never permitted) to the
upper confidence level of the CILRT results.



The start of a CI.LRT must be noted in the test log at the time
the licensee determines that the containment stabilization has
been satisfactorily completed. Reinitializing a test in progress
must be "forward looking," that is, the new start time must be
that time at which the decision to restart is made. This also
implies that the licensee has determined that the test has failed,
and has enough data to quantify the leakage rate. Any deviation
from these positions should be discussed, and documented, with
the NRC inspector (ILRT Specialist) as they occur to avoid later
invalidations of the test results. Examples of acceptable
deviations of reinitializing the start time of the test in
the past are: time at which a leaking penetration which has an
obvious effect on the test data was secured, accidental opening
and later closing of a valve which has an obvious effect on the
test data, the time at which an airlock outer door was closed
and the inner door was open.

The supplemental or verification test should start within
one hour after the completion of the CILRT. If problems
are encountered in the start of the supplemental test, data
recording must continue and be considered part of the CILRT
unti 1 the problems are corrected and the supplemental test
can begin.

For the supplemental test, the size of the superimposed leak
rate must be between 0.'75 and 1.25 time the maximum allowable
leak rate La. The higher the value, the better. The
supplemental test must be of sufficient duration to demonstrate
the accuracy of the test. The NRC looks for the results to
stabilize within the acceptance criteria rather than the
results being within the acceptance criteria. Mhenever
the HN-TOP-1 methodology is being used, the length of the
supplemental test cannot be less than approximately one-half
the length of the CILRT.

During a CILRT, it may become necessary to reject or delete
specific sensors or data points due to drifting or erroneous
sensors, or data outliers. Data rejection criteria should be
developed and used so that there is a consistent, technical
basis for data rejection. One example of an acceptable method
for data outliers is described in an Appendix to
ANSI/ANS 56.8-1981. Sensor data rejection criteria should be
plant specific and based upon a sensor's trend relative to the
average scatter, slope and/or absolute output of the sensor.

The water level in the steam generators during the CILRT must
be low enough to ensure it does not enter the main steam lines
unless flooding of the main steam lines is called for in the
loss of coolant emergency procedure.



(10) An 'acceptable method for determining if the sum of Type 8 and C

tests exceeds the 0. 60 La Appendix J limits is to utilize the
"maximum pathway leakage" method. This methodology is defined
as the maximum leakage value that can be quantified through a
penetration leakage path (e. g., the larger, not total, leakage
of two valves in series). This assumes a single active fai lure
to the better of two leakage barriers in series when performing
Type 8 or C tests.

(ll) Test connections between containment isolation valves must be
administratively controlled to ensure their leak tightness or
otherwise be subject to Type C testing. One way to ensure
their leak tightness is to cap, with a good seal, the test
connection after its use. Proper administrative controls
should ensure valve closure and cap re-installation within
the local leak rate testing procedure, and with a checklist
prior to unit restart.

(12) Whenever a valve is replaced, repaired, or repacked during an
outage for which Type A, 8, and/or C surveillance testing was
scheduled, local leak rate testing for the as-found as well as
the as-left condition must be performed on that penetration.
In the case of a replaced valve, the as-found test can be
waived if no other containment isolation valve of similar
design exists at the site.

(13) The periodic retest schedule for each enetration subject to
Type 8 or Type C testing, except or asr oc s an penetration
employing a contNuous leakage monitoring system, shall be every
refueling outage, but in no case shall the interval be greater
than two years,

4. Containment Inte rated Leak Rate Test Witnessin

a. The inspectors reviewed the calibration data and determined all the
instruments used in the CILRT had been properly calibrated and that
the correct weighting factors had been placed in the computer program
as required. The following instrumentation was used throughout the
test:

RTDs
Humidity
Pressure gauges
Flowmeter

~uanti t
46

7
6
2

b. Witness of Test

The inspectors witnessed portions of the CILRT on February 11-12,
1989, and noted that test prerequisites were met and that the
appropriate revision to the surveillance procedure was followed



by test personnel. Valve lineup for the following systems were
verified correct except as noted, to insure that no fluid could
enter the containment atmosphere and that proper venting and
draining was provided.

Penetration

Fuel Transfer
Control Air to Containment
Plant Air
Lower Containment Airborne
Nitrogen to Accumulators
Nitrogen to PRT
Accumulator Sample Isolation
RCDT Gas Sample
Meld Channel Pressurization
Plant Air, Post Accident Sampling

1
29/74

29
32
32
32
81
81
83

93/94

The following valve lineup discrepancies were identified:

Required
Valve Test Position

XPX-110-Vl Open, Uncapped
(Test Connection, Control Air)

2-CA-171 Closed
(Control Air)

ZPZ-100-Vl Open, Uncapped
(Test Connection, Control Air)

As-found Position

Closed, Capped, Tagged

Opened

Closed, Capped

CA-266 Open, Uncapped Closed, Capped, Tagged
(Drain, Containment Penetration Pressurization)

CA-308 Open, Uncapped Closed, Capped, Tagged
(Drain, Containment Penetration Pressurization)

Discussions with the licensee showed that the system lineups were not
complete at the time of the inspectors walkdowns. The inspectors
noted that three of the discrepant valves were administratively tagged
and were concerned with potential valve misalignments due to tagging
prior to placing the valve in the desired test position. The licensee
explained that the tags for these valves were placed during the
operators valve lineup per Procedure 2-0HP-4021.034.001, which was
a prerequisite for the CILRT Procedure 2-THP-4030 STP.202. The ".ags
were used to identify systems and components which were impacted by
the leak rate test. During the last containment test performed on
Unit 1 in late 1985, the licensee experienced numerous difficulties
with valve lineups due to procedural inadequacies and the lack
of administrative controls as stated in Inspection Reports
No. 50-315/85025 and No. 50-315/85027. In response to the violations,
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the licensee committed to implementing formal administrative controls
which included tagging components and personnel training on their
responsibilities related to these controls. The inspectors reviewed
Procedure 2-THP-4030. STP.202 and directives related to the test and
determined that the corrective actions were adequate.

On February ll, 1989 during the temperature stabilization period,
the inspector reverified the position of the deficient valves.
Valves, CA-266 and CA-308 identified previously and CA-345, 7one 4
isolation valve, were found mispositioned. The weld channel
pressurization system was found pressurized to 12 psig which
would have masked any potential leakage paths. Upon further
investigation by the licensee, an additional mispositioned valve,
CA-246, Zone 3 isolation valve, was identified. Review of the
procedure showed these components had been independently verified
to be in the correct test position. Failure to maintain the proper
valve lineup as described in the CILRT test procedure is contrary
to 10 CFR 50, Appendix B, Criterion V, which states in part, that
activities affecting quality shall be prescribed in documented
instructions, procedures, or drawings of a type appropriate to
the circumstances and shall be accomplished in accordance with
these instructions, procedures, or drawings. This is considered
a violation (316/89007-01(DRS) ) .

5. Test

As a result of the discrepancies and history of their past CILRT
performance, the licensee committed to reverify the positions of
all valves involved in the test and the valves stated above were
placed in their proper test configuration. The verification of all
outside containment valves was completed prior to the start of the
supplemental test. After depressurization, the inspector performed
a walkdown of selected vent and drain pathways inside containment
and found no problems. The complete reveri'fication by the licensee
identified no other discrepancies.

Results Evaluation

'a ~ CILRT Data Evaluation

A 24 hour CILRT was performed during February 11-12, 1989,
at 26.5 psia following satisfactory completion of the required
temperature stabilization period. Data was collected every 15
minutes., The inspectors independently monitored and evaluated
leak rate data using mass point time formulas to verify the
licensee's calculations of the leak rate and instrument performance.
There was good agreement between the inspectors'nd licensee's
results as indicated by the following summary (units are in weight
percent per day).



Heasurement

Leak rate measured
during CILRT fLam)

Lam at upper 95%
confidence level

Licensee

0. 013

0. 015

~Ins ectors

0. 012

0. 015

Appendix J acceptance criteria at 95% UCL; < 0.75 La = < 0. 1975
weight percent per day.

At the completion of the CILRT and the supplemental test,
the changes in sump and reactor vessel water levels were
calculated. No correction to the calculated Lam at the
95% UCL, for volume change, was required.

Su lemental Test Data Evaluation

After the satisfactory completion of the CILRT a known leakage rate
(based on the inspectors'ndependent readings and calculations) of
4. 13 scfm, equivalent to 0.268 weight percent per day was induced.
Data was collected and analyzed by the li'censee every 15 minutes.
The'inspectors independently monitored and evaluated leak rate data
to verify the licensee's results. After four hours, the supplemental
test was terminated with satisfactory results as indicated by the
following summary (units are in weiglit percent per. day). The
results were stable within the acceptable criteria.

Neasurement Licensee ~Ins ectors

Heasured leakage rate,
Lc, during supplemental
test 0.270 0. 270

Induced leakage rate,
Lo 0. 244 0.268

Lc-(Lo + Lam) +0. 013 -0. 010

Appendix J acceptance criteria: -0.0625 < LLc-(Lo + Lam)] '< +0.0625.

CILRT Valve Lineu Penalties

Due to valve configurations which deviated from the ideal
penetration valve lineup requirements for the CILRT, the results
of local leak rate tests for such penetrations must be added as
a penalty to Lam at the 95% UCL. The following penalties must
be added using the minimum pathway leakage method:

10



Penetration
Local Leak Rate Test Value

(Units are in SCCM)

11-14 Reactor Coolant Pump
Seal Water Lines

20. 1

15

35

37

ECCS Rel i e f Val ve Di scharges

CVCS Charging Lines

Seal Water Return

20. 1

155. 4

30. 15

Boron Injection Tank Outlet
Valve, ICM-250

Boron Injection Tank Outlet
Valve, ICM-251

403. 4

352. 35

96 Containment Pressure Instruments:
PPA 312 and PPA 313

20. 1

Non-essential Service Water
=to and from containment

478. 8

Total Type C Leakage Penalty 1480. 4

After taking these local penalties into account, the upper
confidence value for containment leakage is equal to 0.028
weight percent per day, well within the acceptable value of
<0. 1875 weight percent per day.

d. As-Found Condition of CILRT

The as-found condition is the condition of the containment at the
beginning of the outage prior to any repairs or adjustments to the
containment boundary. The inspector reviewed the licensee's summary
of the containment penetration local leak rate tests (Type B and C)
performed prior to the CILRT in order to determine the amount of
leakage rate improvement due to repairs and adjustments. Based on
the results reviewed, it was determined that the amount of leakage
improvement prior to the CILRT equaled 6922.6 sccm, or the
equivalent of 0.063 wt X/day. The as-found CILRT results for the
containment was 0.091 wt %%uo/day which is within the allowable limit
of <0. 1875 weight percent per day.

No violations or deviations were identified.

6. Review of Local Leak Rate Testin (T e B and C) Pro ram

a. Procedure

The inspectors reviewed Survei'llance Procedure 2 THP 4030 STP.203,
Rev. 10, "Surveillance Test Procedure Type B and C Leak Rate Test
Unit 2," relative to the requirements of 10 CFR 50, Appendix J,



and the Technical Specifications. The inspectors'omments were
satisfactorily resolved except as noted below:

During the Unit 1 CILRT performed in 1985 (Inspection Report
No. 50-315/85025(ORS)), the Region III inspector discussed with
the licensee ('aragraph 4.b.(4)) the use of the "maximum pathway
leakage" methodology as an acceptable method for determiningif the sum of Type B and C tests exceeded the < 0.60 La
Appendix J limit. Later while reviewing the 1985 Type B and
C results (Paragraph 7.b) the inspector again noted that the
licensee was incorrectly summing the test results using of
the minimum pathway methodology.

A rev i ew of Pr ocedur e 2THP 4030 STP. 203, Rev. 10, (Steps 4. 8,
5.8. 17, 5.9.2, and 5.9.3) showed that the licensee has continued
to use the maximum pathway method for determining if the Type B

and C test results exceeded the 10 CFR 50, Appendix J limit.
Appendix J Paragraphs III.B.3.(a) and III.C.3 require that the
combined leakage rate of all penetrations and valves subject to
Type B and C tests shall be less than 0.6 La. The NRC accepts
the use of the "maximum pathway method" as satisfying the
requirement for ". . . the combined leakage rate of all
penetrations and valves . . . ." The licensee's continued use
of the minimum pathway method for determining if the Type B and
C test results exceeded the Appendix J acceptance criteria is
consider ecf a violation (315/89007-01(DRS); 316/89007-02(DRS))
of 10 CFR 50, Appendix J. The licensee has been requested to
recalculate the combined leakage rate of as-found and as-left
Type B and C tests, using the correct methodology for the last
Unit 1 refueling outage and for the present and previous Unit 2

refueling outages. This is an Open Item (315/89007-02;
316/89007-03(DRS)) pending NRC review of the submitted
results.

(2) A review of station drawings against the number of penetrations
being local leak rate tested did not identify any discrepancies
in the testing program. However, the inspectors were not able to
assure that all penetrations requiring Type B or C testing are
being tested, since the licensee's Technical Specifications do
not include a listing of all containment isolation valves, and
neither penetration numbers nor the requirement for Type C

testing are listed in Table 5.4-1 in the USAR. The inspectors
did notice that the licensee performs Type C testing on
penetrations which by their nature could be exempted from such
testing (water sealed, closed loop inside containment, etc. on
safety grade systems). The inspectors suggested to the licensee
the desirability to perform a review of all containment
penetrations and an updating of USAR Table 5.4-1 in line
with the table presented in FSARs of more recent vintage.



b. T e B and C Test Pressure

The inspectors reviewed the licensee's procedure and test practices
and the leak rate monitor (LRM) used to pressurize the penetration
and ueasure its leakage rate. The penetration test pressure is
monitored at the LRM. According to the licensee, the longest length
of 1/8" poly tubing used to connect the LRM to the component being
tested is ~30 ft. using ~30 ft of tubing connected to a LRM the
insp'tor measured a pressure drop of 1 psi at a flow rate of
~5000 sccm and 2 psi at ~17,000 sccm. The inspector determined
that the licensee has no method to ensure the test pressure is
maintained at Pa (12 psig) as the flow rate (penetration leakage
rate) through the LRM increases. It is the licensee's practice to
determine the penetration pressure by isolating the air supply to
the LRM and recording the pressure at the LRM gauge, however, a
review of the test performed on penetration CPN-74 on December 15,
1988, showed a recorded test pressure of 12 psig for a penetration
leaking at a rate of 34,000 sccm. Appendix J requires that the
test pressure at the penetration or valve under test be at Pa.
Failure to ensure the pressure is maintained at Pa throughout
the local leak rate test is a violation (315/89007-03;
316/89007-04(DRS)) of 10 CFR 50, Appendix J.

7. ~aen Items

Open items are matters which have been discussed 'with the 'licensee,. which
will be reviewed further by the inspector, and which involve some action
on the part of the NRC or licensee or both. An open item disclosed
during the inspection is discussed in Paragraph 6.a.(l).

8. Exit Interview

The inspector met with the licensee representatives (denoted in
Paragraph 1) on February 14 and 15, 1989. The inspector summarized the
scope and findings of the inspection. The licensee acknowledged the
statements made by the inspectors. The inspector also discussed the
likely informati,onal content of the inspection report with regard to

~ documents or processes reviewed by the inspectors during the inspection.
The licensee did not identify any such documents/processes as
proprietary.
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