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Dear Sir:

Three Mile Island Nuclear Station, Unit (TMI-1)
Operating License No. DPR-50
Docket No. 50-289
Reactor Containment Building
Integrated Leak Rate Test
(10 CFR 50 Appendix J)

In accordance with Technical Specification Section 4.4.1.1.8 and
10 CFR 50 Appendix J, enclosed is the summary report entitled
"Reactor Containment Building integrated Leak Rate Test, 8R."
This report addresses the Integrated Leak Rate Test (ILRT)
conducted at the beginning of the 8R refueling outage during the
period from January 9 - 13, 1990. The results of this test

demonstrate the Reactor Building leakage to be well within the
acceptance criteria.

Reactor Building Local Leak Rate Test (LLRT) Reports, included as
Appendices F and G, contain a summary and analysis of the Type B
and C tests performed to date since our last submittal dated

February 9, 1987 which also demonstrate testing results well
within the acceptance criteria.

GPUN believes that the results of the 8R ILRT satisfy the
Technical Specification and Appendi» J acceptance criteria and
that no accelerated ILRT testing is required based upon these

results. Therefore, the next ILRT should be performed at the
Cycle 10 Refueling (10R) Outage.

Currently, 10 CFR 50 Appendix J requires an ILRT (which GPUN
believes would be unnecessary) during the outage that coincides
with the inservice inspection shutdown (9R for TMI-1). Therefore
prior to the 9R Outage GPUN will need to request an exemption
from Appendix J because of the connection between the ten year
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ISI schedule and the ten year ILRT schedule.! This exemption
has been granted for other plants. Our exemption request is
targeted for submittal in July, 1990 because we need to fix our
schedules and plans for 9R as soon as practical.

The ILRT is a critical path item on the outage schedule. Also
because of the need for contractor support, we will need the
exemption approved no later than October, 19%0 to properly
prepare for the 9R Outage.

Sincerely,

é. D. kill

Vice President and Director, TMI-1

HDH /MRK

Attachment

cc: J. Stole
R. Hernan
F. Young
T. Martin

lThe NRC's proposed rule on Containment Leak Rate Testing
removes the connection between the ISI and ILRT schedules (see
51 FR 39538, dated October 29, 1986). Therefore, the need for an
exemption for TMI-1 to perform the next ILRT during 10R would be
eliminated if the rule goes into effect prior to Cycle 9 operation.
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1.0 INTRODUCTION

The Three Mile Island Nuclear Station, Unit 1, (TMI-1) Reactor
Containment Building was subjected to a periodic Integrated Leak
Rate Test (ILRT) during the period from January 9, 1990, to
January 13, 1990. The purpose of this test was to demonstrate the
acceptability of the building leakage rate at the calculated
Design Basis Accident pressure of 50.6 psig (P,). The allowable
leakage is defined by the Design Basis Accidon%, applied in the
Safety Analysis, in accordance with the exposure guidelines
specified by 10CFR100. For TMI-1, the maximum design basis
integrated leakage rate at the design basis accident pressure, as
defined in the FSAR, is 0.10 percent by weight per day (L,).
Testing was performed at the beginning of the 8R Outage prior to
performing most of the Local Leak Rate Testing.

Integrated Leak Rate Testing (ILRT) was performed in accordance
with the requirements of the TMI-1 Technical Specification

(TS) 4.4.1.1, 10CFR50, Appendix J, ANSI N45.4-1972,

ANSI/ANS 56.8-1987 (as applicable) and the procedural requirements
specified in GPU Nuclear Corporation, TMI-1 Surveillance Procedure
(SP) 1303-6.1. All testing was performed by GPU Nuclear
Corporation with technical assistance provided by United Energy
Service Corp., Volumetrics, and Gilbert/Commonwealth.

Local Leak Rate Testing (LLRT) performed since the previous ILRT
is documented in Appendices F and G of this report. The testing
for the 8R Outage is also documented herein, although most of the
8R testing was done after the ILRT.

The initial ILRT commenced at 1315 hours on January 10, 1990,
following a satisfactory four (4) hour stabilization at test
pressure. The leak rate was calculated using a computer and
program provided by Gilbert/ Commonwealth.

Approximately eight (8) hours into the test, it became apparent
that the Reactor Building leakage was stabilizing at about

0.11 w/day using the Mass Point Method. An extensive search was
made of all potential leak paths. No significant leakage was
found on any of the containment isolation valves or other
containment penetrations. The majority of the air leakage was
attributed to in-leakage to the OTSG's, resulting in a drop in
secondary side water level. The air in the Reactor Building had
leaked through leaking body-to-bonnet gaskets on Hancock 5500W
skin valves on the shell of the steam generator, into the
Feedwater, Main Steam, and Emergency Feedwater piping, and out of
the Reactor Building. The air then leaked through Feedwater
Regulating Valve packing leaks and normally closed drain valves
which had been opened to allow draining of the Secondary Plant for
outage activities. The Reactor Building pressure at that time,
was significantly higher than steam generator pressure. OTSG
water levels were steadily dropping during the first test.
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To correct this problem, the identified leakage paths on the
Feedwater and Emergency Feedwater Systems were either isolated or
shut. Since these were normally closed valves outside the scope
of the ILRT valve lineup, this was permitted by procedure. To
determine if the OT5G inleakage was the cause of the 0.11 w%/day
leak rate, the N, overpressure on the OTSG's was also increased to
45 psig by Heise gauge indication. This process took about 4 to 5
hours while the test continued.

By 0300 houre, January 11, 1990, the Mass Point Leakage calculated
began decreasing, indicating that the mass loss from the Reactor
Building had either stopped or diminished significantly. By the
completion of the initial 24 hour pressure drop test at 1315
hours, January 11, 1990, the calculated leakage by the
Gilbert/Commonwealth computer was:

Mass Point Leakage: 0.0927 wk/day
95% Upper Confidence Level: 0.0959 wi/day

The TMI-1 design leakage limit of 0.1 w%/day was satisfied, but
the test did not satisfy the Appendix J, 0.075 w%/day acceptance
criteria to allow startup after the 8R Outage.

The TMI-1 FSAR, Section 5.2, and the TMI-1 TS 4.4.1.1.2, specify
an allowable leakage of 0.1 wi%/day at the Design Basis Accident
pressure of 50.6 psig. Even with the excessive mass loss into the
OTSG's, this criteria was satisfied. Appendix J, Section III
A.5.(b) requires that this test criteria must be satisfied "...
prior to any reactor operating period ...". To restart after S8R,
therefore, the 0.075 w%/day, or 0.75 x 0.1 w%/day, criteria must
be satisfied.

After reverification of low leakage through potential leakage
paths and procedural compliance for the first test, a second test
was begun at 2230 hours on January 11, 1990. Unfortunately, the
local ambient weather conditions changed dramatically shortly
after test start. These rapid temperature changes were reflected
into the Reactor Building by the Industrial Cooling System. The
test was aborted at 0800 hours, January 12, 1990 when it became
apparent that the calculated leak rate was still not stabilizing
after 10 hours of testing. The Industrial Cooling System was
isolated from the Reactor Building at about 0915 hours,

January 12, 1990, in an attempt to isolate the containment
atmosphere from ambient changes and stabilize containment
temperature.



Test conditions, at this time, were different in the following
ways from the start of testing:

OTSG Secondary Side water level was stabilized. (The OTSG's
were not returned to a Full Wet Layup condition).

2. N, overpressure on the OTSG's was increased from 30 psig to
4% psig. (This was still about 6 psig below containment
pressure) .

3. The Industrial Cooling System was isolated from the Reactor
Building. (The Reactor Building ventilation fans were still
operating to circulate the containment a: ass).

No other test conditions were changed.

The containment temperature was allowed to stabilize and the test
was restarted at 1400 hours, January 12, 1990. This test went
very smoothly and was terminated satisfactorily 24 hours later.
The Mass Point "As Left" leakage as calculated by the
Gilbert/Commonwealth computer was:

Mass Point Calculation: 0.0097 wk/day
95% Upper Confidence Level: 0.0126 w%/day

Since the Industrial Cooler System was not vented and drained
during the Integrated Leak Rate Test, addition of the local
leakage rate of the system isolaticn valves, RB-V2A and RB-V7,
(46 sccm and 46 scom respectively) to the measured integrated
leakage rate was done. The combined local leakage rate of these
isolation valves was 0.00005 percent by weight per day.
Additionally, corrections for repair of AH-V1C are 0.0007 w%/day
and tank level change corrections are =-0.00009 w$/day. The
addition of these values changed the calculated leak rate at the
upper bound of the 95% confidence level to 0.01326 w%/day.

The supplemental Mass Point instrumentation verification
difference at P, was 0.0071 w¥/day, which is within the 25% of L,
requirement of 10CFR50, Appendix J.



2.0 GENERAL AND TECHNICAL DATE

2.1

General Data

Oowner:
Docket No.:

Location:

Containment Description:

Date Test Completed:

Technical Data

Containment Net
Free Volume:

Design Pressure:

Design Temperature:

Calculated Accident
Peak Pressure:

Calculated Accident
Peak Temperature:

General Public Utilities Nuclear
Corporation (GPUNC)

50-289

Three Mile Island, near the East
Shore of the Susguehianna River in
Dauphin County, Pennsylvania

Reinforced concrete structure
composed of cylindrical walls
(prestressed with a post-tensioning
tendon system in vertical and
horizontal directions), with a flat
foundation mat (conventional
reinforcing) and a shallow dome roof
(prestressed utilizing a three-wvay
post tensioning tendon system). The
inside surface is lined with a 3/8"
thick carbon steel liner.

January 13, 1990

2 x 10° cubic feet
55 psig

281 °F

50.6 psig

281 °F



ACCEPTANCE CRITERIA

Acceptance criteria were established as specified below. These

criteria are specified in TMI-1 TS 4.4.1.1, 10CFR50, Appendix J.
ANST N45.4-1972,

The maximum allowable integrated leakage rate (L,) from the
Reactor Building at the calculated peak Reactor ﬁuilding
internal pressure of 50.6 psig (P,) associated with the
Design Basis Accident, shall not exceed 0.1 weight percent of

the building atmosphere at that pressure per 24 hours
(TS 4.4.1.1.2).

The calculated leakage rate (L w) @t the calculated design
basis accident pressure of 50.6 psig (P,) shall be less than
75 percent of the maximum allowable leaﬁage rate (L,),

specified as 0.1 percent by weight of the reactor building
atmosphere per day at the upper bhound of the 95% confidence
prior to any reactor operating period. (Appendix J).

Ly = 0.10 weight percent/day
0.75 L, = 0.075 weight percent/day

The adequacy of the test instrumentation shall be verified by
means of a supplemental test. The difference between the
containment leakage calculated during the Type A test and the

containment leakage determined during the supplemental test
shall be within 25% of L, (Appendix J).




4.0 TEST INSTRUMENTATION

4.1

4.1.2

Sunmary ©f Instruments

Test instruments employed are described in the following
subsections. The instrumentation used satisfied the latest
requirements for accuracy and sensitivity specified in
Reference 9.6,

Temperature Indicating System

Resistunce Temperature Detectors

Quantity 24
Manufacturer Yellow Spring Instr.
Type YSI Model, 4150~1/4-6-3-6~138~
AW-G1/2-QR (platinum)
Range, °F 60-120
Accuracy, °F 0.1
Sensitivity, °F + 0.01
Rewpoint Indicating System
Dewcell Elements
Quantity 10
Manufacturer Foxboro
Type BD154WB, Lithium Chloride
Range, °F 40-100
Accuracy, °F 1.9
Sensitivity, °F t 0.1



4.1.3

Pressure Monitoring System

Precision Pressure Gauges

Quantity 2

Manufacturer Texas Instruments (modified by
Volumetrics to interface with ILRT
System)

Type Model 145.02

Range, psia 40-100

Accuracy + 0.015% of indicating pressure,
t+ 0.002% F.S.

Sensitivity, psi + 0.001

NOTE: Since the pressure output was in terms of absolute

pressure (psia), no instrumentation correction for
barometric pressure was reguired.

Supplemental Test Flow Monitoring System

Flowmeter

Quantity 2

Manufacturer Sierra

Type Model 14636

Range, scfm 0.0 - 13.0

Accuracy * 1 % full scale
Sensitivity * 0.5 % of full scale

Outputs from the aforementioned sensors (with the exception of
the output from the mass flowmeters) are forwarded to the Data
Acquisition System (DAS) for conversion, display and
forwarding to the data printer. The installed DAS unit was a
Model A-100, manufactured by Volumetrics.

The DAS unit has the capability of monitoring over 100
channels. For the ILRT, the channels were utilized as
follows:

a. Precision Pressure Gauge - 2 channels

b. RTDs = 24 channels (Channels 1 to 24)
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C. Dewcells ~ 10 channels (Channels 30 to 39)

Output from the DAS went to a record printer, a utility
printer, a local computer, and a remote computer (via modem).

Sensor input conditioning cards, precision pressure gauges,
DAS unit, and other accessories were purchased as a rack
mounted unit from Volumetrics by GPUN in March, 1984. Details
of the unit and equipment specifications are available onsite
for review,.

After the DAS unit converted the signal input into the desired
parameter of temperature or pressure, these values were
transmitted to the computers and printers. The computer
program performed the following functions:

a. Pressure « cerrected the two inpute by the applicable
talibration equation and averaged the two inputs. (One of
the pressure inputs failed at about 0100 hours on
January 11 during the first test. Thereafter, only one
pressure input was used.)

b. Temperature - The data from the 23 RTD's was summed and the
average was taken. No weighting factors were used. (One
RTD was not scanned due to erroneously high readings. It
was celeted from scan at about 1000 hours on January
10, 1990 prior to the start of the first test.)

¢. Dewcells - The data from the 10 dewcells was summed and the
average was taken. The average dewpoint temperature was

then converted to partlal pressure of water vapor using the
Keenan and Keyes Steam Table Eguation.

The accuracy of the DAS unit with respect to the different

monitored parameters is given below:

a. Pressure - direct transmission of the number of counts from
the precision pressure gauges to the computers and
printers.,

b. Dewpoint accuracy: % 1.5 °F,

¢. Temperature: % 0.1 °F (60 °F to 120 °F range).

d. Repeatability - For automatic DAS:

Dry bulb temp: + .01 °F
Dewpoint temp: # .01 °F
Abs. press: * .001 PSI
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All operable RTDs and dewcells were assigned egual weighting

factors. This is because:

a. There are very few cubicles inside the Reactor Building.

b. There is free communication between all levels of the
building and also between the cubicles and the Reactor
Building.

¢. The air inside the Reactor Building is recirculated by the
installed ventilation system.

d. Almost all of the eguipment in the Reactor Building, with
the exception of the aforementioned recirculating fans and
required instrumentation, was deenergized during the test.
This eliminated any heat producing equipment in the
building which could cause local hot spots.

e. No stratification has ever been observed during an ILRT at
TMI-ID

Schematic Arrangement
The arrangement of the four measuring systems summarized in
Section 4.1 is depicted in Appendix A.
The arrangement of temperature sensors can be grouped into five
levels as follows:
Level Elevation Sensors
1 287 feet TE~655R
TE-6558
TE-655T
TE-655U
TE-655V
2 314 feet TE-655M
to TE-655N
321 feet TE-6550
TE-655P
TE-655Q
3 352 feet TE-655A
TE-655G
TE-6551
TE-655K



& 365 feet TE~655D
to TE-655J

405 feet TE-655L

TE-655W

TE-655X

TE-655B

5 437 feet TE-€55C
TE-655E
TE~-655H
TE-6557

Calibration Checks

Temperature, dewpoint, pressure and flow measuring systems were
checked for calibration before the test in accordance w#ith GPU
Nuciear Corporation Maintenance Procedure MP 1430-Y-23, as
recommended by ANSI N56.8-1981., The results of the calibration
checks are on file at Three Mile Island Nuclear Station, Unit 1.
The supplemental test at 50.6 psig confirmed the instrumentation
acceptability.

Instrumentation Performance

One of the pressure gauges failed at about 0100 hours,

January 11, 1990 during the first test. Thereafter, its
readings were not used. One of the RTD's read erroneously high
and was not scanned during the period of testing. The remaining
equipment performed satisfactorily throughout the integrated
leakage rate test.

A third precision pressure gauge was installed to verify proper

operation of the remaining unit. The output from this third
gauge was recorded but nnt used .n the calculation.

«10=



4.5 Instrumentation Selection Guide Value

Justification of instrumentation selection was accomplished,
using manufacturer's sensitivity and repeatability tolerances
stated in Section 4.1, by computing the instrumentation
selection guide (ISG) value. Utilizing the methods, techniques,
nomenclatur® and assumptions in Appendix G to ANSI N56.8-1981,
the 1SG was computed for the absolute method as follows:
a. Conditions

L, = 0.1 wi/day

P = 65 psia

T = 81.25 °F = 540.94 °R dry bulb (typical)

Tdp = 67.2 °F dewpoint (typical)

t = 24 hours (test duration in hours)

b. Total Absolute Pressure: e
Sensor sensitivity error (E): * 0.001% of full scale

Measurement system error (€): =+ 0.002% of full scale

[(E,)?+(e,)?)?

e, =
(no. of sensors)/?
o= & [(0.001)2%+(0.002)2)%/3
p
(2)1/2

e, = ¢+ .0016 psia
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C. Water Vapor Pressure: ‘pv

Sensor sensitivity error (E): % 0.1 °F
Measurement system error (€), excluding sensor: % 0.1 °F

At a dewpoint temperature of 67.2 °F, the equivalent water
vapor pressure change (as determined from the steam tables)
is 0.01149 psia/°F.

E, =+ 0.1°F (0.01349 psia/°F)

E

oy = £ 0.001149 psia

e, =2 0.,1°F (0.01149 pzia/°F)

P

e, == 0,001149 psia

PV

1
[(B,)? + (e,)%) 2

pv 1
(no. of sensors) *?

1
o =4 (0.001349)% + (0.001149)%) 7
pv

&
(10) #

€, = ¢ 0,0005139 psia
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ISG =

d. Temperature: eq
No. of Sensors: 24
Sensor sensitivity Error (E;): % 0.01 °F = % 0.01 °R

Measurement System Error (e€,): % 0.02 °F = % 0.02 °R

1
[(Ep)2 + (€02) 7

1
(no. of sensors)

,1(0.01)2 4 (o ez)*l’*’

€y =
(:m)'5

e, = +0.0045644 °R

e. Instrumentation Selection Guide (ISG)

156 = + 2400 2(§§)2* 2(353)2, 2(‘7)2] b

g i J

0.000514 0.00456

2400 0.00162 2 ]2
[ ( 12+ 2( 2222002 4 2( 300058 ]

24 hrs.

ISG = + 0.00385 %/day

The ISG does not exceed 0.25 L, (0.025%/day) and it is
therefore concluded that the instrumentation selected was
acceptable for use in determining the reactor containment
integrated leakage rate.

When the ISG is calculated for the actual systenm
configuration (i.e., 1 precision pressure gauge and 1 RTD
deleted) the revised ISG is % 0.005138. GPUNC considers
this acceptable because the third pressure gauge indicated
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excellent correlation with the installed pressure gauge
and the very small changes in Reactor Building pressure
during the tests.

4.6 Supplemental Verification
4.6.1 Superimposed Test

In addition to the calibration checks described in
Section 4.3, test instrumentation operation was
verified by an approximately 6 hour flow test
subsequent to the completion of the 24 hour leakage
rate test. This test consisted of imposing a known
calibrated leakage rate on the reactor containment
building. After the flow rate was established, it
was not altered for the duration of the test.

During the supplemental test, the calculated leakage
rat: was

Le = Ly + L

where,

L, = calculated composite leakage rate
consisting p¥ the reactor building
leakage rate plus the imposed leakage
rate

Lo = imposed leakage rate

L, = leakage rate of the reactor building
during the supplemental test phase

Rearranging the above equation,

Ly = Le = Ly

The reactor containment building leakage during the
supplemental test can be calculated by subtracting
the known superimposel leakage rate from the
calculated composite leakage rate.

The containment building leakage rate during the
supplemental test (L,.) was then compared to the
calculated reactor containment building leakage rate
during the preceding 24 hour test (Lym) to determine
instrumentation acceptability. Instrumentation is
considered acceptable if the agreemen* between the
two building leakage rates is within 25 percent of
the maximum allowable leakage rate (L) -

-14-



5.0 TEST PROCEDURE
5.1 Prerequisites

Prior to commencement of the Reactor Building
pressurization, the following basic prerequisites were
satisfied:

b.

Proper operation and calibration of all test
instruments was verified.

All Reactor Building Containment Isolation Valves,
with the exception of those in the Reactor Euilding
Cooling System and Decay Heat System, were closed
using the normal mode of operation. The Decay Heat
System was in service to maintain the plant in a safe
and stable condition during the test. The Reactor
Building Cooling System was in operation during the
first two tests to control the tempevature during the
tests. The system was secured during the final test,
but the Reactor Building Recirculatinyg Fans were kept
running.

Equipment within the Reactor Building, subject to
damage, was protected from external differential
pressure.

Portions of the fluid systems which, under
post-accident conditions become extensions of the
corntainment boundary, were drained and vented.

The Penetration Pressurization System was
depressurized. Manometers were installed at the
penetration pressurization manifolds to provide means
for detection of leaks into the systen.

Pressure gauges or manometers were installed on the
access hatches interspaces to provide indications of
leakage into these areas.

Rotameters were installed on the interspaces between
the inner and outer purge valves on both the Reactor
Building Ventilation System inlet and exhaust. Flow
through the rotameter was monitored during the
pressurization and stabilization phase to determine
whether leakage through the inner valve seats (i.e.,
the AH-V1B and V1C) was directionally sensitive.
Testing was performed in accordance with

STP 1-90-0005, AH~V1B/C Special Test During 8R Outage.
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Local leak rate testing on selected containment
penetrations "As Found" and "As Left" values were
recorded. The ILRT results were adjusted, as
required, to reflect any leakage corrected during
these tests. Corrections were required for RB-V2A,
RB-V7 and AH-V1C.

Potential pressure sources were removed or isolated
from the building.

All accessible liner weld channels were verted to the
containment atmosphere.

SP 1301-8.1, Reactor Building Annual Inspection, was
performed. This procedure entails a visual
inspection of the accessible interior and exterior
arras of the containment. No significant problems
were identified during this inspection.

The portions of the Fluid Block System still
installed were placed in the following configuration:

1) Manual valves were placed in the position
required by the present normal valve lineup.

2) Any automatic valves which were still operable
were placed in the original post-accident
condition.

3) The non-seismic portions of the system still
installed were vented to the extent practical
based on existing system configuration.

The Fluid Block System is presently disabled and is
in the process of being dismantled.

5.2 Test Performance

5.8.:3 Pressurization Phase

TMI-1 was shutdown for the 8R Outage on

January 5, 1990. The ILRT was scheduled at the
beginning of the outage to facilitate scheduling
of work in the Reactor Building.

Pressurization of the Reactor Building began at
about 1000 hours on January 9, 1990. A
pressurization rate of approximately

2.5 psig/hour was maintained using rented diesel
driven air compressors. Reactor Building
temperature was monitored during the
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pressurization. The recirculating fans were kept
running to ensure adeguate air mixing in the
Reactor Building.

When containment pressure reached 12 psig at
about 1500 hours on January 9, pressurization was
secured to allow for an internal inspection of
the Reactor Building. GPUNC supervisors entered
the Reactor Building to inspect for any obvious
damage due to the pressurization., The inspection
wvas completed with no problems observed.
Pressurization was restarted at 1600 hours.

No significant problems were identified during
the pressurizations. The following observations
were made:

1) Several of the installed manometers were
found to be capped on the vent side. This
cap prevented proper manometer performance.
The caps were removed and the operators
briefed on proper monitoring of the
manometers.

2) Level in the secondary side of the OTSG was
observed to be slowly decreasing.

3) To resolve concerns raised in IE Notice
88-73, the Reactor Building inside purge
valves (AH~V1B and C) were leak tested in
accordance with STP 1-90-0005, AH-V1B/1C
Special Leak Test during 8R Outage. This STP
concluded that pressurizing the inboard purge
valve in the non-accident direction during
LLRT provides equal test results. The inner
seats remained basically leak tight as the
Reactor Building was pressurized. This test
was terminated and the associated STP test
valves were placed in their ILRT required
position prior to commencing the ILRT.

Pressurization of the Reactor suilding was
completed at 0900 hours #n January 10, 1990, with
the Reactor Building at about 51 psig pressure.
The four (4) hour stabilization period was
immediately started. The Reactor Building
temperature changed by 1.69 'F (0.42 °F/hr.)
during the four hour perjod and only 0.26 °F
during the last one hour of this period. These
parameters satisfied the procedural reguirements
and the ILRT was begun at 1315 hours,

January 10, 1990.
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5.2.2

Performance of Test

At 1315 hours on January 10, 1990, conditions in
the Reactor Building were a pressure of

51.076 psig and a temperature of 82.75 °F, All
prerequisites had been satisfied and the test was
begun at this time. Data was collected
automatically every 15 minutes by the computer.
The following data was collected:

a. Reactor Building pressure by the precision
pressure instruments.

b. The output from the 23 RTD's.
c¢. The output from 10 dewcells.

(One of the RTD's was deleted from scan prior to
commencing the test due to consistent and
erroneously high indications.)

The use of vapor pressure (P, ), average
temperature (T) and pressure (P.) is described in
more detail in Section 6.1. Ali original data is
on file at Three Mile Island Nuclear Station,
Unit 1., Data for the average pressure,
temperature and mass of air are maintained for
each fiftee! minute reading.

Periodically, the calculated leak rates were
obtained. A graphic display of leak rates,
temperature, pressure, etc., ve. time was also
available., These displays were used in
monitoring and trending the relevant parameters.

Reactor Building temperature was observed to
decrease relatively guickly during the first four
hours after starting the test. Overall Reactor
Building temperature dropped by about 0.8 °F
between 1315 hours and 1715 hours but stabilized,
thereafter. This drop in temperature was
probably due to ambient weather changes.

By 1900 hours, it became apparent that the
calculated Reactor Building leakage was exceeding
allowable vaiues. The calculated Mass Point
Leakage at 1900 hours was 0.0826 w$%/day with a
95% UCL at 0.1134 wi/day. Both parameters were
also showing an increasing trend. The Control
Room was informed and a systematic search for the
location of the leakage was begun.



The Control Room immediately dispatched on shift
operators to examine the most obvious sources of
leakage. The interspace volumes of the purge
valves were checked for a pressure increase
indicating leakage. Downstream vents from other
containment penetrations were examined for air
flow. SNOOP tests were performed on valve
packing and instrument lines. The operators were
instructed to locate leaks, but not to perform
any corrective repairs, such as tightening valve
packing. By 2100 hours, all obvious sources of
leakage were checked, but the source of leakage
could not be located.

Following this, other potential sources of
leakage were examined. As noted earlier, the
OTSG levels were dropping slowly due to inleakage
from the pressurized containment conbined with
Feed/Steam System leaks outside of containment.
No other evolutions involving the OTSG were in
progress at this time. The inleakage was
apparently through one or more OTSG skin valves.
When the connections off of the secondary side of
the OTSG's outside the Reactor Building were
examined, several leaks were found. These
included:

1. EF-V57 and EF-V58, which were found tagged
open with the lines drained for work on the
EFW Systems. N, and air was found leaking
out of these drains.

2. Drains upstream of the Feedwater Regulating
Valves which were opened to allow draining of
the secondary plant. Water and air were
found coming from these drains.

3. Leakage on MS-V70D, a steam line vent valve.
This valve had an identified body~to-bonnet
leak and was scheduled to be repaired after
the ILRT. N, was coming out of this valve.

4. Gross water and air packing leaks were found
on FW-V16A/B and FW-V17A/B.

Each source of water or gas leakage was
identified and evaluated with respect to the test
requirements and criteria prior to performing any
repairs or isolation. Since these valves were
out of their normal position and outside the test
envelope, valves were shut or isolated and
packing was tightened as required. These
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activities were corpleted by about 2300 hours on
January 10, 19%0.

These activities appear to have been successful
in eliminating the leakage. The calculated
leakage reached a maximum of 0.1138 wt%/day with a
95% UCL of 0.1300 w%/day at 2215 hours on
January 10, 1990. Both parameters slowly dropped
as the night went on.

Additionally, TCN 1-90-0013 was processed to
allow increasing OTSG secondary side pressure to
a pressure below the Reactor Building pressure.
Control would be by a Heise, high accuracy
pressure gauge. OTSG pressure was increased from
30 psig to 45 psig, by Heise gauge indications,
to minimize the effects of the OTSG in-leakage
from the Reactor Building. This pressurization
also stabilized test conditions by filling the
voids created by the water displacement. These
voids would have been pressurized by air
in-leakage to about Reactor Building pressure.
Once pressurized, the N, source was isolated.
The OTSG's had also been pressurized to 45 psig
during the 6R ILRT.

The calculated leakage dropped slowly throughout
the day of January 11, 19%90. The test was run
for a full 24 hour duration. The final
calculated leakage at 1315 hours on

January 11, 1990 was 0.0927 wi/day with a 95% UCL
of 0.0959 w¥/day. The test, at that time, was
declared a failure. After further evaluation, it
was determined that the leak rate was due to
secondary plant conditions not related to the
containment boundary and the test was declared an
invalid test.

Further inspections for sources of leakage were
performed on January 11, 1990, after the test
completion. No significant leakage was
identified. Minor leakage was documented but not
repaired. Valve position, as required by the
ILRT valve lineup, was not changed on any valve.

Since no sources of leakage could be located, it
became apparent that the first test was not valid
because of secondary side inleakage on the OTSG's
due to leaking skin valves. The test
requirements, valve lineup, and present plant
conditions were reviewed and it was decided to
start a second test at 2230 hours on
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January 11, 1990. The OTSG's were at 45 psig by
Heise gauge indications, which was about 6 psig
below Reactor Building pressure. The previously
identified water and gas leaks on the Feedwater,
Main Steam and Emergency Feedwater Systems were
isolated or repaired. It bears repeating again
that no containment isolation valve or
containment penetration was adjusted, tightened
or repaired. Sources of leakage were identified,
but not corrected.

The prerequisites were reverified, the
temperature stabilization was verified, and a
second test was begun. The four hour average was
0.13 °F/hr. with the last hour change 0.30 °F/hr.
The second test began well, but during the night
of January 11-12, 1990, a sudden change in
ambient temperature caused an upset in Reactor
Building temperature.

The Industrial Cooler, which was being used to
control Reactor Building temperature, transferred
this change in ambient conditions into the
Reactor Building. As the temperature of the
cooling water changed, the Reactor Building air
moving past the cooling units also changed in
temperature. The pressure change was
instantaneous and indicated Building pressure
changed slightly. The temperature response
lagged this effect because it measured bulk air
temperature. 1In order for the installed RTD's to
respond, the bulk air temperature would have to
change due to mixing from the air handling units.
Since the temperature response lagged the
pressure response by some time period, the
computer used these non-synchronous inputs to
generate a significant negative leakage.

The average tenperature dropped by 1.5 °F from
2230 hours on January 11, 1990 to 0800 hours on
January 12, 1990. The installed instruments and
computer program could not accommodate these
drastic temperature and pressure changes and
calculated a significant long-term negative
leakage. All containment penetrations were
checked to ensure that no air sources had been
inadvertently connected for some other activity.
The calculated leakage was -0.0930 w%/day with a
95% UCL of -0.0768 w%/day at 0800 hours.

The test was terminated at about 0800 hours on
January 12, 1990. TMI-1 considers this second
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test to be invalid due to unstable temperature
conditions. The results are not credible.

Due to continuing ambient temperature
fluctuations, TCN 1-%0-0015 was processed to
isolate Industrial Cooling to the Reactor
Building. This was done at 0915 hours. The
stabilization for the third test began at

1000 hours, January 12, 1990. The stabilization
was satisfactory, and the test began at

1400 hours, January 12, 1990. The four hour
average change was 0.15 °F/hr. with the last hour
change of 0.14 °F/hr.

At the start of the test, the Reactor Building
pressure was 50.9 psig with a temperature of
81.74 °F. The Reactor Building pressure had
dropped less than 0.3 psig since the start of the
first test. No repressurization was required.
OTSG secondary side pressure was 45 psig by Heise
gauge indications.

In contrast to the previocus testing, this test
went very smooth with no significant problems.
Reactor Building conditions were extremely stable
during the test. Temperature increased slowly
about 0.5 °F during the 24 hours. Reactor
Building pressure changed by only 0.05 psig.

The final calculated Mass Point leakage at the
end of the 24 hour test pericd, at 1400 hours
January 13, 1990 was 0.0097 wt/day with a 95% UCL
of 0.0126 wi¥/day. When the 95% UCL is corrected
for Local Leak Rate Testing, it is increased to
0.0132 w¥/day.

Supplemental Leakage Rate Test

After the 24 hour Integrated Leak Rate Test data
was obtained and evaluated, the leak rate was
found to be acceptable. A release permit was
obtained and a known leak was imposed on the
Reactor Building at 1400 hours on

January 13, 1990, through a calibrated flowmeter
for a period of approximately 6 hours. During
this period, temperature, pressure and vapor
pressure were monitored as described above. The
average flow was 4.98 SCFM, which eguates to
0.0825 w¥/day. The computer calculated the
leakage during this period to be 0.0851 w%/day.
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5.2.5

When these values are analyzed, the difference is
found to be 0.0071 wk/day as indicated below:

Calculated Leak Rate with
Superimposed Flow $ 0.0851 wi/day

Calculated 24 Hr. Leak Rate : - 0.0097 w%/day
Superimposed Leakage 3 - 0.0825 w%/day
Difference : - 0.0071 wk/day

This value falls within the % 25% of L

(0.025) wi/day criteria and verifies tﬁat the
installed instrumentation can quantify leakage
from the Reactor Building.

Depressurization Phase

After all required data was obtained and
evaluated and the supplemental test results were
found to be acceptable, permission was obtained
from Rad Con and the Control Room to depressurize
the Reactor Building. The depressurization rate
was about 5 psig/hr. Depressurization was
completed on the morning of January 14, 1990. A
post-test inspection identified no damage to any
component due to the ILRT.

Pressurization of OTSG's During ILRT's

In order to ensure that air does not leak into
OTSG's during ILRT's, the OTSG's are placed in a
Full Wet Layup condition with a nitrogen
overpressure applied to the Main Steam Lines.
This in-leakage noted during the initial test has
been traced to leaking skin valves on the OTSG's.
Pressurizing the OTSG while in a Full Wet Layup
condition will minimize the air inleakage, and
therefore prevent deleterious oxygen assisted
effects on secondary plant components. This is a
standard practice at TMI-1. This is especially
important during the ILRT's because sampling the
secondary side to verify proper chemistry
control, let alone correcting it, is not possible
due to the valve lineup. Tais has been
previously reported to the NRC in the 6R ILRT
Report, Section 5.2.2. At that time, the OTSG's
were pressurized to 45 psig using Plant Nitrogen.
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SP 1303-6.1, Reactor Building ILRT, specifies the
maximum allowable pressure and point of
application in Section 3.1.3 for 8R. This
allowable pressure wus set at 35 psig to ensure
that a wide margin (15 psig) was maintained
between OTSG pressure and Reactor Building
pressure. Actual pressure was 30 psig at the
test start. It was believed at that time that
30 psig would reduce or completely eliminate air
inleakage into the OTSG's. This assumption
proved to be incorrect.

During Cycle 7 operations, several skin valve
leaks were identified and repaired during a plant
shutdown in November, 1989, 8Skin valves are
generally defined as the first or second
isolation valves off of the OTSG shell. These
are instrument taps, sampling points, or drain
isolation valves. They were temporarily repaired
prior to the ILRT using leak sealing ccmpound and
the Furmanite process. These valves were then
scheduled for replacement during 8R following the
ILRT.

The Furmanite process, however, is sensitive to
large temperature swings. A temperature change
of t 50 °F will generally break the temporary
leak seal formed and require re~injection of more
compound. These valves were resealed using
Furmanite just prior to the ILRT at ambient
conditions. Either this low temperature repair
did not adeguately seal the point of leakage or
other valves had developed leaks, because OTSG
levels were found to be decreasing during the
ILRT. As noted, gas and water leakage was
identified on the Feedwater, Main Steam, and
Emergency Feedwater Systems outside the Reactor
Building. No other plausible reason for the OTSG
level drop could be identified.

When it became apparent that the size of this
leakage was exceeding the allowable limits, these
leakage paths were isolated or repaired. OTSG
secondary side pressure was also increased to

45 psig in accordance with TCN 1-90-0013. A
Heise high accuracy pressure gauge was installed
to ensure that OTSG pressure was maintained below
Reactor Building pressure.



This initial test was at first thought to be a
failure of the ILRT. Further evaluation,
however, did not support the original conclusion
that the first test was a failure. Specifically:

1) None of the leakage paths were through
Containment Isolation Valve (CIV's) or
Containment Penetrations as they are
generally defined for PWR containments.

2) The leakage path was abnormal in that the
Feedwater and Emergency Feedwater Systems are
normally pressurized full of water. Both of
these systems were being drained for other
outage activities. The open valves which
allowed the unstable OTSG condition are
normally closed while the Plant is operating.

3) No repairs or adjustments were made to any
CIV or Reactor Building penetraticn.

4) The problem was eliminated once the OTSG's
were pressurized and the leakage paths were
eliminated.

) Pressurizing the OTSG Secondary Side to
45 psig does not violate TMI-1 Tech. Specs.
or Appendix J requirements for the ILRT, and
is consistent with expected post-LOCA
analysis conditions.

6) Regulatory guidance does not require leak
rate testing of secondary plant valves for a
PWR,

7) The OTSG's had been pressurized to 45 psig
during the 6R ILRT,

This reasoning supports the premise that the
first test is invalid and pressurizing the
OTSG's, is an acceptable method of test
performance.

GPU Nuclear was regquested by the NRC to evaluate
the practice of placing the OTSG's under a

45 psig nitrogen blanket. This analysis shows
that in a post-accident condition, OTSG secondary
side pressure quickly drops to 3 to 5 psig below
Reactor Building pressure under all conditions
analyzed. Since the OTSG's were pressurized to
approximately 6 psig below the Reactor Building
pressure, pressurizing the OTSG's to 45 psig
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provides a more realistic determination of
post-accident containment leakage than by
depressurizing the OTSG's completely.

The first test, therefore, is not a failure of
the ILRT when evaluated against the Type A
leakage criteria but an invalid test. The
problem was due to a previously unidentified
leakage path outside the scope of the procedure.
The ILRT procedure will be revised to correct
this problenm.

GPUN considers the 8R ILRT to be a valid "“As
Left" test and the Reactor Building to be
operable for Cycle 8 operation. The next ILRT
should be scheduled for the 10R Outage. (Note:
an exemption from Appendix J will be required as
discussed in the cover letter which transmits
this report).
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6.0 METHODS OF ANALYSIS
6.1 General Discussion

The Absolute Method of leakage rate determination was
employed during testing at the 50.6 psig pressure level. The
ILRT computer code calculates the weight percent per day
leakage rate for the Mass Point method.

6.1.1 Mass Point Analysis

The Mass Point method of conputin? leakage rates uses
the following ldeal Gas Law eguation to calculate the

weight of air inside containment for each 15 minute
interval.

we 144 PV _ KP
Mo e o

Where:

W = Mass of air inside containment, lbm

K= 144 V/R = 5,3983 x 10° lbm - *R =~ in.?
1btf

P = Partial pressure of air, psia.

T = Average internal containment temperature, °R.

Ve=2ux10°ft.?

R = 53,35 )bf - ft.

lbm - *R

The partial pressure of air, P, is calculated as
follows:

P = PT - pw
Where,

Pp = True corrected pressure by converting the

pressure gauge readings and averaging,
psia. :

P,, = Partial pressure of water vapor determined
by averaging the dewpoint temperatures and

converting to partial pressure of water
vapor, psia.



The average internal containment temperature, T, is
calculated as fcllows:

T = Average of the operable RTD's + 459.69 °R

The weight of air is plotted versus time for the ILRT
test and for the supplemental test. The ILRT
computer code fits the locus of these points to a
straight line using a linear least squares fit. The
equation of the linear least squares fit line is of
the form W = At + B, where A is the slope in lbm per
hour and B is the initial weight at time zero. The
least squares parameters are calculated as follows
from Ref. 9.7, App. B:

ach (Et; wy) - (Zty) (Bwy)
gll

(Zt;2) (Dwy) - (Xty) (Tt wy)

B =
gll

Where:
- 2 2
Byx N (2t ©) - (Tty)

The weight percent leakage per day can then be
determined firom the following equation:

Lea ® -ngQQ A

where the negative sign is used since A is a negative
slope to express the leakage rate as a positive
guantity.

6.2 Statistical Evaluation

6.

2.1

General

After performing the least squares fit expressed in
weight percent per day, the ILRT computer code
calculates the limits of the 95% confidence interval
for the mass point leakage rate (Cy) «

These statistical parameters are then used to



6.

2.

2

determine that the measured leakage rate plus the 95%
UCL meet the acceptance criteria.

Mass Point Confidence

The upper 95% confidence limit for the Mass Point
leakage rate is calculated as follows:

Cy = 2400 tgg (S,/B)
Where:
Cy = Upper 95% confidence limit

tgg= Student's t distribution with N-2 degrees of
freedom

8, = Standard deviation of the slope of the least
squares fit line

B = Intercept of the least sqguares fit line

The standard deviation of the slope of the least
squares fit line (S,) is calculated as follows:

1
S(N)?

SA - 1
N(Et2) - (Tty)??

Where:

§ = Common standard deviation of the weights
from the least squares fit line

N = Number of data points
t; = Time interval of the ith data point
The common standard deviation (8) is defined by:

1
S = z(wi ) w)2]’
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Where:
W, = Obst:ved mass of air
¥ » Least squares calculated mass of air

The ILRT computer code calculates an upper 95%
confidence leakage rate as follows:

UCL = Ly, + 2400 tgg (S,/B)
This UCL value is then used to determine that the

measured leakage rate at the upper 95% confidence
limit meets the acceptance criteria.

7.0 DISCUSSION OF RESULTS

7.

1

Test Results at P,

The first two attempts at performing an ILRT were
unsuccessful. The first test was declared invalid due to the
OTS8G skin valve leakage and procedural deficiencies noted.
The second test was declared invalid due to a temperature
upset condition. The third test produced acceptable results.

The method used to calculate ine Mass Point Leakage Rate is
detailed in Section 6. The result of this method provided a
leak rate of 0.0097 wk/day. The leak rate at the 95% UCL is
0.0126 wi¥/day. When this is corrected for valve leakage, the
95% UCL is 0.0132 wk/day.

The measured leakage rate at the upper bound of the 95% UCL
is well below the acceptance criteria of 0.075 wi/day

(0.75 L,). Therefore, Reactor Building leakage at the
calcula%cd Design Basis Accident Pressure (P,) of 50.6 psig
is considered to be acceptable. GPU Nuclear considered that
the 1990 ILRT satisfies existing Tech Specs. and regulatory
requirements. No accelerated ILRT testing is required.

With regard to the invalid tests, GPU Nuclear has implemented
or intends to implement the following actions:

1. During B8R, all Hancock 5500W instrument root and
drain/vent zkin valves on the O1SG's were replaced with a
different design valve which is much less prone to
body~-bonnet flange leakage.

2. The valves identified during 8R in the Main Steam,

Feedwater and Emergency Feedwater Systems as affecting
ILRT conditions will be added to the ILRT valve lineup.
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3. The ILRT procedure will be revised to maintain 45 psig on
the OTSG's while they are maintained in a Full Wet Layup
condition.

4. The ILRT procedure will be revised to allow the
Industrial Cooling Water flow to the Reactor Building
coolers to be secured during future ILRT's once Reactor
Building temperature stabilizes.

Supplenental Test Results

After completion of the 24 hour test at 50.6 psig, a mass
flowmeter was placed in service and a flow rate of 4.98 scfnm
was established. This flow rate is equivalent to a leak rate
of 0.0825 wt/day. After the flow was established, it was not
altered for the duration of the supplemental test.

The measured composite leakage rate (L.) using the absolute
method during the supplemental test was calculated to be
0.0851 wi/day using the Mass Point Method.

The building leakage rate during the supplemental test is
then defined as follows:

L, =L - Lo
L, = 0.0851 - 0,0825 wi /day

Lv,- 0.0026 wk /day

Comparing this leakage rate with the building leakage rate
measured during the 24 hour test yields the following:

Lag - Ly
Il

0.0097 -~ 0.0026

51 = 0.071

The building leakage rates agree with 7.1% of L,, which is
within the t 25% of L, acceptance criteria.

Therefore, the acceptability of the test instruments is
considered to have been verified.
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6.0 IYPE B AND C LEAKAGE RATE HISTORIES
Refer to Appendices F and G for the report on T{pc B and C testing
owing

performed since the last ILRT report and foll

the 8R ILRT.

1.

SP 1303-6.1, "Reactor Building Integrated Leak Rate Test,6"
Rev. 24.

ANSI N45.4 - 1972, "Leak Rate Testing of Containment
Structures for Nuclear Reactors," American Nuclear Society,
March, 197..

MP 1430-Y~23, "Reactor Building Integrated Leak Rate test
Instrument Calibration," Rev. 8.

10CFR50, Appendix J, Primary Reactor Containment Leakage
Testing for Water-Cooled Power Reactors.

TMI-1 Technical Specification 4.4.1.1, Integrated Leakage
Rate Tests.

ANSI/ANS 56.8, 1987; Containment System leakage Testing
Requirements.

ANSI/ANS 56.8, 1981; Containment System Leakage Testing
Reguirements.






DOCUMENT" DATE PURPOSE COMMENTS

TCN 1-90-0008 January 8, 1990 To clarify and correct Provided guidance on
procedural guidance based on valve lineup and RPS
acZual plant conditions. actuation components.

TCN 1-90-0013 January 11, 1990 Increased allowable Ai=0 installed Heise
Secondary Side pressure. Gauge to monitor and
Actual pressure was set at control pressure.
45 psig.

SDR 1 January 10, 19%0 Corrected pressure gauge Incorrect number in
number . SP 1303-6.1.

SDR 2 January 11, 1990 Deleted manometer readings Discrepancy between
on Pen. Press. manifolds. SP 1303-6.1 and

Manometers were "Infor ation MP 1430-Y-23.
Only"™ and were not
installed.

SDR 3 January 12, 1990 Identifi-a Rx. Bldg. leakage Conservatively reported
ev_eeding 0.075 wi/day, but as a failure to NRC.
satisfy.ng 0.1 wi/day design Later evaluated as an
leakage

- invalid test result.
SDR 4 January 12, 1990 Identified invalid ILRT Test invalid due to
results. temperature upset.

TCN = Temporary Change Notice
SDR = Surveillance Deficiency Report
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REACTOR BUILDING LOCAL LEAK RATE TESTING REPORT

1288 REFUELING FREQUENCY

1.

2.

PURPOSE

1.1 To provide analysis to the Nuclear Regulatory Commission on

the Eleventh Periodic Type B and Type C leakage tests
performed on the Three Mile Island, Unit 1, Reactor Building.

This report is in accordance with Title 10, Code of Federal
Regulations, Part 50, Appendix J, "Primary Reactor Containment
Leakage Testing for Water Cooled Power Reactors". This
regulation regquired the contents of this summary report to
become part of the Type A test report along with the details
of any other Type R and Type C testing performed since the
previous A test (also required per Technical
Specification 4.4.1.1.8).

A majority of the local leak rate tolting was performed when
the plant was shutdown for the 7R Refueling Outage. Testing
began on June 27, 1988 and was completed August 8, 1988. This
also includes 1987 test data for access hatches, purge valves,
penetration pressurization system and other CIV's not
previously reported in GPUN's 6R ILRT.

SUMMARY OF WORK ACCOMPLISHED

2.1 Yalve Testing/Repairs/Modifications

Appendix J, Type B and C leak tests were performed on the
components as listed in TMI, Unit 1, FSAR, Update Number 8,
Table 5.7-2 and 5.7-3, respectively (Technical Specification
Amendment 151 dated August 31, 1989 removed valve list from
Technical Specification Section 4.4.1.2.1). 1In addition, the
t:llovinq components were leak tested though not yet listed in
the FSAR,

1, HM-V1A/B, 2A/B, 3A/B, 4A/B
2. NI-V26.
IR-V1/10/49 (As Found data only, modified piping

configuration).

4. PP-V101/102/133/134 (As Found data only, check valves
converted to normally closed globe valves).

Repairs or modifications were initiated on the following
components due to higher than desirable leakage during 7R or
during previous outages.

1. CA-V2: Upgraded seat design. Two piece rather than solid
wedge.

2. CA-V5A: Upgraded seat design. Two piece rather than

solid wedge.



3.

4.

6.

7.

9.

CA-VEB: Upgraded seat design. 7Two piece rather than solid

CA-V189: Disassembled and cleaned

PP-V101: Check valve upgraded to normally closed globe valve,
renunbered to PP-V210.

PP-V102: Check valve upgraded to globe valve, remmbered to
PP-V212.

PP-V133: Check valve upgraded to globe valve, renumbered to
PP-V213.

g_-\‘;zlu: Check valve upgraded to globe valve, renumbered to
11.

WOL~V304: Packing Leakage.

2.2 hooess Hatch Testing/Repairs

2.2'1

2.2.2

Acoess Hatch Door Seals, SP 1303-11.25 (Reference £.6)

Acocess Hatch Door seal leak tests were performed as required
by Technical Specification 4.4.1.2.5.

Overall Hatch Test SP 1303-11.18 (Reference 8.2)

Semi-annual integrated type leak tests were ormed as
required by Technical Specification 4.4.1.2.5.

2.3 Pepetration Pressurization, SP 1303-11.24 (Reference 8.5)

Lnﬁimmmmﬂnflwmmid\
or nitrogen pressure to Reactor Bui

ly lding
mmical and electrical penetrations as was required by Technical
Specification 4.4.1.2.5.e.

APPENDF

s1é



Testing was perfarmed in accordance with procedure SP 1303-11,18
Reactor Building local leak Rate Testing. This procedure gives

e e ol o Pltosty B
ve, ()

in the surveillance procedure.

3.1.1 Use air or nitrogen to establish a differential

3.1.2 Assure that the pressure is exerted in the accident test

the non-accident direction 1 or conservative leak
rate data. mtwf‘l’g valves AH-V1B/1C, and globe valves
WDG~V4, DH~V64, SA-VI, and IA-V20 were in the reverse

direction.

3.1.3 Asaure that the test volume is drained of liguid so that air
or nitrogen test pressure is against valve seats,

3.1.4 Assure that the test verifies valve packing ity in those
mmmmm:ibamnmc{m

boundary .

3.1.5 Assure adequate time ind for stabilization of test
corditions. e

3.1.6 Auurct-t%i is calibrated and used in a manner
cansistent wi dat2 accuracy desired (weekly meter
standardization was g:rlam-d dur the test to
verify meters accurate within + 4% 1 scale (Reference 8.1).

3.1.7 hsswre valves to be tested are closed by the normal method
prior to testing.

3.1.8 Document As-Found conditions (prior to adjustments/repairs)
and As-left conditions.

3.1.9 Record test instrument scale readings pricr to doing any data
corrections.

3.1.10 Assure that system drains and vents vhich could serve as
contaimnment isolation valves, are closed and capped and tagged
after canpletion of the test program.

A tra j ior to the refuel ormed
S s e o e e et
personnel involved in the testing.

g



3.2

Access Hatch Test Methods
3.2.1 Access Hatch Seal Leak Tests-Method

3.2.2

Access Hatch Door seal leak tests were performed in accordance
with SP 1303-11.25 (Reference 8.6). This procedure
- detailed guidance on the test eguipment and methods

The Access Hatch Door seal tests are ormed by pressurizing
the interspace between the double an each Hatch
with metered air at the mamnufacturers recammended test

of 10 psig. After stabilization, the air rotameter

the rate of air irput required to maintain the test
pressure.
MIAmmmwc!:t-w%mntu%
leak testing was performed accordance provedure
noa-u.u,wmul:qwmx&um. 'nu-“
procedure provides detai guidance on test equipment
methods to be used, The overall integrated leak test verified
the integrity of all of the following barriers:

1. Hatch shell/welds

Rubber door seals

Teflon operating shaft packing
Bulkhead electrical penetrations
Penetration pressurization check valves

air flange and associated "“O" r on
rvi g, BB o

7. Bulkhead liz ball valves and associated
mounting flanges/ rings

The overall leak test was performed by pressuriz the hatch
to greater than calculated mi&tmmx{&cvimm
rate of pressure drop on a high accuwracy (Heise) pressure
gage.

Pressure corrections were made by reference to a barcmeter.
Hinix::nt.tduratimm‘tnmutt&almmniutim
period.

LI

8



3.3 Pepetration Pressurization - Method

Quarterly readings were taken on the flow rotameters which are
installed in the Penetration Pressurization System.
x\-dirq- the air/nitrogen makeup rate required to
maintain mimt.l{iso psiq in umnniaal penetrations and 30 psig
have occasionally
mmmammwmmmmimﬁmm

the penetration Miutim-y-t-norto m.h? (otudc)
mtmw-migxam g:mt-dm $

no bearing on contaimment penetration. Mi.nq
was performed in agxrm with SP 1303-11.24 (Refcience 8.5).

APPENDF



4.

TEST BQUIPMENT USED
4.1 Valve Test Equipment (See Attachment 1)

Rotameters - Sets of 3

Mfgr. - Brooks Inst. Co.
1 = 1114 Full View

Rarnges:
Float Mat'l. = Tube No. Range
Pyrex R=2-15D 8-1,120 SOM
Sapphire =~ R-2-15C  100-12,200 SOOM
Carboloy R~6-15B 1,000-142,000 SCCM

Accuracy + 2% full scale industrial accuracy
Temperature Indicators (as follows or similar)
Mfgr. - Ashcroft
Mozl-»mct'M/vOtS"Dial

Range - 30° to 130°F
Accuracy - + 2°F

Pressure Indicators (as follows or similar)

Mfgr. = Ashcroft

Model - 1279 - 4-1/2" Dial
Range -~ 0 to 60 or 0 to 100 psig
Accuracy - + 2 psig

Pressure Regulator (as follows or similar)

Mfgr. - Union Carbide Corp.

Model - UPG 3-75-580

Range - 0 to 100 psi output / 0 to 3000 psi input
Calibration Rotameters (Set of 2)

Mfgr. - Brooks Inst. Co.

Models - 1110-05K2B12Z49, 1110-08K2B1Z06

Ranges - 20 to 16,000 SOCM, 3,600 to 234,000 SCCM
Repeatability - + 1/4% of

Accuracy - + 1%

APPENDF
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Precision Pressure Gage (ar follows or similar)

u&zn

-0t €D ig
R&fﬂx'*inn - 0.25 psig
Piszarac © - 0.1% of inst: ..o mpan

Barameter (as follows or similar)

Mfgr. - Pennwalt

Model ~ FA185260A
Rarge - 10.8 to 15.5 gs
Resolution - 0.005

Accuracy - 0.1% of span

Mfgr. - Brocks Inst. Co.
1 - 1114
Range - 0 to 10 SCFH at 60 psia air

Accuracy - + 2% industrial accuracy

APPENDF



SUMMARY AND INTERPRETATION OF DATA

5.1 Valve Test Results

As~Found/As-left leakage to this date - Also see tabulation of
individual results in Attachment #2.

As-Found MAXPATH 27,485 SCM 104,846 SCM <26.3%
As~-Left MAXPATH 15,889 SCM 104,846 SOCM <15.2%

NOTE: gwmldw?amh%xmmhugay“dm ml%lt.he
ghest valve leakage on each penetration counted is
number is labeled as "MAXPATH" on the tabulation of results in
Attachment 2.

EXAMPLE: Penetration XYZ has three contaimment isolation valves
inside the Reactor Building in parallel and one
outside. The leakage fram the three inside totals
500 SOM and the outside valve is 1000 SCCM. The

tion "MAXPATH" leakage is counted as 1,000 SCM
not 1,500 SOCM. "Maxpath" leakage assumes the higher
leaking Reactor Bui penetration pressure boundary

is the only boundary 1 intact during a DBA.
1987 [
AH-V1A/1B AH-V1C/1D
LEAKAGE RESULTS LEAKAGE RESULTS
FREQUENCY DATE | (SCOM) DAIR N
4 03-16-87 546 03-16-87 2750
SBCOND
JQUARTER 06-25-87 410 06~24-87 1580
i 09-14-87 429 09-1.-87 1404
FOURTH 12-14-87 |[*AS FOUND 68020 12-14-87 [**AS FOUND 7098
JQUARTER | 12-15-87 | AS LEFT 234 | 12-14-87 | AS LEFT 2184 |

Repaired seat leakage on AH-V1B.
**Packing leak repaired on AH-V1D.

Other leak rate test data not sulmitted during previous 1987 Reactor
Building Local lLeak Rate Testing Report as follows:

AS=FOUND/DATE =
[ VALVE —(scaM) (SOOM)
T cA-vsaA — 243/03-10-87
["ca-vsB — -
1 MU-V2A oo 65/03-07-87
L MU=V 66/03-06-87 66/03-06-87
PP-V133/134 "3120/02-25-87 | 7 -
PP-V101/102 4134/02-24-87 614
1 SA=V2/3 88/03-17-87 66/06-24-87

APPENDF



5.2 Access Hatch Test Results

5.2.1 Overall semi-annual access hatch leakage test results in
accordance with SP 1303-11.18 (Reference 8.2):

FIRST HALF TEST SECOND HALF TEST |
| DATE | LEAKAGE RESULIS | DATE | LEAKAGE RESULDS |
05-29-88 | 594 | 11-24-88 1057
M 1708 11-26-88 3862
| 05-23-87 660 11-26-87 1453
*AS-FOUND 5941
|_05-17-87 3639 11-27-87 AS-LEFT 4159 |
The 1 fram these tests were within the established
target criteria of less than 2500 SOM with the on of

the Bgquipment Access Hatch. However, Plant Engineer

accepted this leakage since total LIRT 1 is

substantially less than 104,846 SOM as mnd by Technical
Specifications.

*PP-V113 fitting ¢nd valve stem leakage repaired.

5.2.2 Door Seal leakage Test in accordance with SP 1303-11.25
(Reference 8.6)
The Personnel and Bquipment Hatch Door seals had been
satisfactory leak tested though-out 1987 and 1988 resulting in
leakage fram each door seal to be less than 3 SCFH.

5.3 Penetration Pressurization System Quarterly Leakage Test Results In
accordance with SP 1303-11.24 (Reference 8.5):

1987
MECHANICAL ELECTRICAL

- EREQUENCY | DATE | LEAKAGE (SCFH) |  LEAKAGE (SCFH) |
FIRST

| QUARTER 03-14-87 8.5 0
SECOND

4+ QUARTER | 06-12-87 32 0
THIRD

4 QUARTER | 09-10-87 10 0
FOURTH

|_QUARTER 12-12-87 10.5 0

APPENDF
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lfﬁﬂ_Lihﬂaﬁﬂ%ig?lnﬂﬁ S
4 EREQUENCY DATE LEAKAGE (SCFH) |  LEAKAGE (SCFH) |
FIRST
4 QUARTER | 03-13-88 4 0.
SECOND
JQUARTER | 0C=12-88 0 0
THIRD
4QUARTER | 09-11-88 15 0.4
FOURTH
JQUARTER | 12-12-88 27 0
There no Technical Specification limit on Penetration
Pressurization System Leakage. The system leakage was maintained as
low as practical.

w11+
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6. ERROR ANALYSIS

6.1 Valve Testing Errors (For purge valves, see Section 6.2)

ters used in the field have normal industrial accuracies

§ full scale in the 10-100% (15-150 mm) scale range. Prior to
hgnmmdwalcp-dfarmmtu:bympom
ibrations using high accuracy (+ 1% instantanecus) lab

During the leak test program, weekly 3 point
continued mn‘acyt nccq:ta:omi&ria for these ol

. a w

standardizations was a variance of no more than 4% fram the
calibration . If meters were repaired or the 3 point
standardization exceeded the limit, a new 10 point
calibration was performed. Scale on the leak rate procedure
(SP 1303-11.18) data sheets were evaluated and corrected using the
methods in Attachment 3. Conservative bias was introduced into the
results by assuming 15 mm (10% of scale) as the minimm scale.

tely half of the test results actually showed a minimum
scale reading. More inwolved error corrections were not considered
mearingful based on the acceptable total leakage As-Found and the low
total leakage As-left.

I8
3
é
:

The measured pressure drops were corrected by adding the minimum
scale increment of the gage used for both the Heise and the
barameter. This conservatively corrected for the resolution and
repeatability errors. Gages used were recently calibrated. A
minimum one temperature/pressure stabilization period was used
prior to each pressure drop test. The access hatches and purge
valves are not instrumented to allow temperature corrections.

6.3

These test results were used for infarmation only and do not count
conf v T%nlmbem lm& o~ 1 irj{f ércx:tisystanm

armance, ' 3 permanently , have
+ 2% full scale industrial accuracy.

7.1 The leak tightness of MMI-1 Reactor Building penetrations was found
to be excellent. As-Found MAXPATH leakage was less than one-third
the Technical Specification limit of 104,846 SOM. The As-left
MAXPATH 1 was about one-fifth the Technical Specification
limit. This was due to repairs and modifications on
containment isolation valves as summarized in Section 2.1.

APPENDF



7.2

7.3

7.4

7.5

7.6
7.7

the tack welding installation of seat rgz in gate valves
CA-V2/5A/5B, the seat rings were slightly . During the 8R
ves will be re-leak tested and the seat rings may be
pinned into place on a case-by-case basis.

CA-V189 was disassembled, cleaned, and seat ring measurements were

PP-V101/102/133/134 check valves were successfully converted to
normally closed globe valves. Also, test connect were installed

of the valves, These changes s icantly improved the
1mmu~dmmmmm lation valves. It
also testing much more convenient for AH-V1A/1B/1C/1D.

Retested WDL~V303 efter a packing leak and supply side fitting was
tightened.

Retested WDL~V304 after packing leak was repaired.
CF-V2B, MU-V2B, and WDL~V303 were retested due to MOVATS adjustments.

REFERENCES

8.1
8.2
8.3
8.4

8.5

8.6

MP 1430-Y-22, Standardization of Flow Rotameters
SP 1303~11.18, Reactor Building Local Leak Rate Testing
Three Mile Island, Unit 1, Technical Specification 4.4.1

™I Surveillance File (Records stored in CARIRS, Data Base AA60
REC.TYPE 018-12)

SF 1303~11.24, Reactor Building local Leakage Penetration
Pressurization

SP 1303-11.25, Reactor Building lLocal Leakage Access Hatch Door Seals
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Page 1 of 1

Attachment 1

To specified venting

location (per enclosure 4A) W

manometer

55 PSIGC
nnintn}hcd

UPSTREAM DOWNSTREAM R v3 I i D

rotameter
V7  back pressure ve sealed glass
Vi v2 hose drain hose drain beaker
ERESSURIZATION MENT
Ky RIG.

manometer
PI-2

O paig W 1-2 2818
ven |
e . | V2
UPSTREAM DOWNS TREAM

Vi
NOTE: ACTUAL RIG ARRANGEMENTS MAY VARY L
FROM THESE SUGGESTED ARRANGEMENTS . Ve D a NITROGEN

HOWEVER, RELEVANT VARIATIONS SHOULD

SUPPLY

o€ NOTED ON THE SPECIFIC DOWNST VERIFICATION

SUBSECTION DATA SHEET. RIC
ARRANGEMENT FOR DOWNSTREAM VERIFICATION

EQUIPMENT DESCRIPTIONS
VALVES: VI/V2Z-Regulator, V3-654 Relief, V4/V5/V7/V8/V9/V10-Ball, Vé- toggle/globe

PRESSURE REGULATORS: PI~-1,0-60 PSIG usage range with 2 PSI increments; PI-2, manometer
with 36 inch long scale

TEMPERATURE INDICATORS: TI-1/TI-2, 0-20u F usage range with 2°F increments
ROTAMETERS :

ROTAMETER | TUBE # FLOAT AT 0 PSIG (SCCM)|AT 55 PSIG(SCCM)
LOW |___R=2-15-D BLACK GLASS 0-380 43-1120 |
MED | Re2-15<C SYN SAPHIRE 250-5300 80012500
| HIcH R=6-15-B CARBOLOY 475062000 12000-144000
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L TEM
HERE

U B L. -

< @

1o

12
1 3
14
16
17
18
1 9
20
21
23
24
4]
b
P §

y
RNy
AR=V A/ ¢

JND
Shp
414
BH=VA /D
ZND
ARD
4T

LA=VA
LA-V.
LA=V3
CA-Van
LA-VAaR
CA=-VSA
CAa-VSER
CA=V43
UA-Vi8Y
CA-VI92

CF=V2A
CF-VaM
LF~VIdA
CF=Vi2k
CF=V17A

LF=VIVR
CF-V204A
LF~V20K
CM-v1
CM=Vv2
CM-v3
LM-Va
DH~vé4a
LH=V&9

FITEAST
FTTREST
HM=V 1A
HM=Vi R
HM-VIA
HM-=V2R
HM=V3A
MM~V IR
HM=Va4a
HM-Va4R
HE=V1
HF=Vé
HR-V2A/ K
HE=Van/ |
HRVIZA/ b
MR~V 2 3A
HR=VZ3R

[A=V&/ 20

Attachment 2
ASFUUND aSLEr!
ENENUNEN  FABENNNN
J{‘ éf‘
420y 4.y
dnd 4ed
1794 1794
2699 eb¥)
1404 V404
sh’a LR
&T&7 brd

L ‘4
1866 {72%
4 T4
74 74
‘a4 ’4
$51 256
2150 g
4 7a
Y64 nod
135 135
7% 75
75 71
287 287
87 87
a3 243
’4 24
192 192
74 74
87 87
a7 87
87 87
a7 87
k4 -] 75
g4 120
183 45
as 440
87 87
87 87
8v B
87 ?
87 7

7 87
87 87
87 7
75 75
o8 95
65 74
63 230
65 65
&5 65
65 65
45 45

AL 'DA'E
ANER AR
i715/e¢
&/ /88
B/ 4/ 8
S/ 4/8%
A/14/8
/12788
d/6/88
A/ 30/88

e ea-1-
/3788
&r27/7¢8
&/28/88
&/ 28788
T/30/88
7/30/88
S/ 2T/88
{713/¢88
T/\1 /88

6/30/88
7/2%/88
77 1788
1/ 188
7/ 1/88

1/ V/¢g
&/30/88
&7 30/88
1/ 7/88
v/ /88
T/ 1/88
7/ 7/88
T/19/88
7/25/88

8/7/88

q/75/48

v/ 6/88
/7 &/88
1/ &/88
/4 6/88
7/ &/88
7/ 6/88
v/ &/88
7/ 6/88
T/ /88
l‘ /¢ ?/88
8/5/688

g8/5/88

&/ 21 /788
a&/21/788
6/ /88

8/ 2/89

LUMMENTS
EAEREEAN
LUW

LU

LU

LK

UK

LK

HiuM
HIGH

K

H M

K

DK

UK

asb moD
AasD mub
QK

UK

UK

UK
OK
UK
QK
0K

UK
0K
OK
QK
JK
OK
0K
0K
NEW VALV

QK
UK
OK
0K
OK
0K
0K
UK
0K
UK
LOw
LUwW
0K
0K
OK
UK
OK

UK
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59
60
61
63
4“4
)
bé
&
&
69
TH
7
&
7

4
6
77
T
79
80
e\

g3
Ha
35
86
87
ty
a9

IC~v2
1C~v3
IC~va
1C~veé
IC=v1 6
IC~vig
LAR=YY1 /40
LR~v4
LR=VS
LR=-Vé&
LK=V49

MU-V2
MU-V2E
MU~V
MU-vig
ML=V20
MlU=V28
MU-Vad
MU=~V &

NI=V26
NI-v27?
No=Va

NS=V1y
NS~VIS
NS-V35

FENET41 7
FENETY 04

FENETYOS
FENET 104
FENET210
FENET211
FENET 244
FF101 /702
FPY33/734
FF-V210
FE-V21y
FFP-V212
FF-V21 3
KE=-V2A
RE~V7?
SA-V2/3
SF~V23
WDG~V3/4
WhL~V3iugs
WDhL-V304
WDhL-VS 34
WhL~V535

EUFFLLG

FERACCES
2ND

EMEACCES
IND

MINFATH
MAXFRATH

87
857
av
&7
a6
87
66

157
4%
14

/4
74
T4
268
286
J0e
45
266

-
'

74
7

2859
30
190

O
45

45
45

43
45

3120
4291

10‘

~ 01

O

MDA
4
4
75
214
74
299
1806
74
74

208
5vq
1057
1708
3862

LA R 1

27485

«N

4
1
R
268
286
306
45
266

4
T4
‘4
2859
30
{90

75
Lh)

4%
45
45
75
84
01
NOR
17
19
17
\v
T4
‘4
5
214
74
s
322
74
74

JO8B
594
1057
1708
3862

ge3%

135889

7/ 4/88
T/ 4/88
T/ 37/%8
1/ 478%
/S As/88
if 3/88
&6/ 20/88
&/21 /48
&/21 /88
&L/21/88
&/ 20/88

b/ 24/88
2/1/88

B/1/88

77 1/¥8
/23788
&/ 26/ 88
&/26/88
6/23/889

3/ 3/88
8/ 3/88
6/29/88
6/29/88
&/29/88
&/29/88

8/9/88
3/6/80

g8/ 3/88
8/3/88
d/76/88
8/9/88
/7 5/88
&/11/88
7/27/88
H/4/88
7731788
B/4/88
7731 /88
7/2/88
172788
8/9/88
7/8/88
7/8/88
/26/88
T/27/788
7/79/849
T/9/88

r/8/8¢
S3/29/88
11/724/88
5/26/88
11/24/88

UK

0K

0K

Ok

K
REMOVED
REMOVED
NEW VALV
NEW VALV
NEW VALY
NEW VALV
LOw

LUwW
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Page 1 of 2
p Number
[EINuclear “
Surveillance Procedure 1303-1).18
Title Rev sion No.
BB Local Leak Rate Testing 44

Attachment 3

Leakage Results Evaluation

The vent rotameter reading will be used 1f 1t can be
all significant CIV leakage s being accounted for.

valve, or gasket leakage was
this non-seat leakage

gemonstrated by the test data that
If CIV packing, flutd block check

evident the supply rotameter results will be used unless
was measured rellably and documented.

FOR USE OF SUPPLY
ROTAMETER DATA:
Procedure:

FOR USE OF VENT
ROTAMETER DATA:
Procedure

a. Record §!E¥'¥ meter reading in (1)
below*, sO identify the meter
used by tube No. in (8) below and the
metering pressure in (9),

b. Convert meter units
to SCCM units using |
calibrate curve. Enter
below.

¢. Correct results for temperature
Enter supply temperature in (4)
below.

lab meter
n (3)

Calculate and enter in (7) below.

a. Record yent meter reading in (1)
below*.

b. Record downstream verificatian
meter reading in (2) below.
Also identify the respective
meters used in (8) below and
the metering pres ures in (9).

¢. Convert meter units to SCCM
units using latest lab meter
calibration curve. Enter in
(3) below.

d. Correct results for temperature.
Enter vent temperature (°F) in
(4) below.

then
Calculate and enter in (§)
below.

e. If measurements of any other
significant leakage paths
(Fluid block check valve,
packing) are being claimed
enter corrected flow (SCCM)

in (6) below.
* If meter scale reading was less than
ISmm (minimum scale) use I1Smm in
calculations.
(mm) (SCCM) 530
( N ) convert ( . ) X + 460 = SCCM
(1) (2) (3 (4) (5)
. SCCM
(8) (Identify meters used) (6)
at
(3) (Mezer Pressures) = CIV Leakage SCCM
(7N
£2.1 1081¢c, 1109:
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Page 2 of 2

LOCAL LEAK RATE TEST RESULTS
THREE MILE ISLAND UNIT ) REACTOR BUILDING
The following terminology abbreviations were used in the LLRT camputer data
sheets:

1) .1 = (Alone) or any other number other than zero in the first decimal
place means test scheduled.

2) .01 - (Alone) means no data available for the year or that the test was
delayed. (e.g. valve not installed yet or not in previous testing scope.)

3) .001 = (Or any number other than zero in the third decimal place) after a
leak rate (i.e. 59500.001) means actual leak rate was greater than
measured/recorded value.

4) AsFound - leak rate (SOM) in the As-Found condition befare any repairs or
adjustments.

5) Asleft - The leak rate (SOM) after any adjustments/repairs.
6) Dates - Date of the last acceptable test results for the item,
7) Desc - Description of the valve or penetration.

8) Oper - Type of valve operator (actuator).

9) DHNotest - The Tech Spec scope did not require this valve to be tested
during the respective year.

10) Novalve - This valve was installed during a later refueling outage.
11) Camments - Cognizant Engineer subjective camments about the results:

A) Failed - Exceeded the plant established leakage rate limit from
SP 1303-11.18, Enclosure 7, which made repair/adjustment necessary.

B) High - Based on leak rate history of . The leak rate is
much ter than Target Criteria but is still less than the
:fstf:abiﬂmdmximmlakmte limit, Repair might not be worth the

ort.

C) low (Excellent) - Based on leak rate history of camponent. The leak
ratr is much less than would be predicted by the normal method of
assigning Target Criteria.

D) OK = No problems with leakage.

E) Other - E.G. newvalve, novalve, notest, repacked seatwork, stembent,
etc. {self-eaq:lanatory) « "A/D MOD" means Darling Split Seat
Modification, "REMOVED" means valve was eliminated fram plant
design. "ADD FLG" means a newly installed flange is the contairment

isolation bourdary.
12) Size - The nominal pipe size for the leakage barrier.
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1.1 To ide analysis to the Nuclear Regulatory Commission on the
fth Periodic Type B and Type C 1 tests performed on the
Three Mile Island, Unit 1, Reactor Buil .

This is in accordance with Title 10, Code of Federal
Regulations, Part 50, Appendix J, "Primary Reactor Containment
required thoim < ofwﬂ?igl‘d report to”f:ocme o;t%g
contents
with the details of

2. SUMMARY OF WORK ACOOMPLISHED

Appendix J, Type B and C leak tests were performed on the

as listed in TMI, Unit 1, FSAR, Update Number 8, Table 5.7-2 and
5.7-3, respectively. In addition the following camponents were leak
tested though not yet listed in the FSAR (will be added during Update

Number 9).
1. HM-V1A/B, 2A/B, 3A/B, 4A/B
2. NI-V26

Repairs or modifications were initiated on the following camponents
due to higher than desirable leakage during 8R or during previous
outages. Also listed are valves which were retested due to MOVATS
testing of motor operators.

1. CA-V2: Upgrade seat design by pinning seat rings to valve
body rather than welding.

2. CA-VSA: Upgraded seat design by pinning seat rings to valve
body rather than welding.

3s NS-V11l: Cleaned seats.



4. IC-V16: Cleanad seats,
S. WDG-V3: Replaced stem and disc.
6. NS-V35: Cleaned seats, MOVATS testing/adjustments.

b Fuel Transfer Tube Flanges were converted from Flexitallic
type gaskets to rubber "O" rings with remachined flanges.

8. All Fluid Block System connections to contairment isolation
valves were disconnected.

9. MOVATS Testing:

2.3

2.2.1 Access Hatch Door Seals, SP 1303-11.25 (Reference 8.6)

Access Hatch Door seal leak tests were performed as required
by Technical Specification 4.4.1.2.5.

2.2.2 Overall Hatch Test SP 1303-11.18 (Reference 8.2)

Semi-annual integrated type leak tests were performed as
requimdty'mdmicals;:ecificatim4412§f

Penetration Pressurization SP 1303-11.24 (Reference 8.5)

Lraadirgsmrmﬂodfmmeflwmmmmidm
mzlmi pressure or nitrogen pressure to Reactor Building

cal and electrical penetrations as was required by Technical
Specification 4.4.1.2.5.e.

Technical Specification Change Request No. 191 dated June 13, 1989
deleted requirement to perfam quarterly penetration pressurizatlm
rotameter readings. The change was made effective on August 31, 1989
per Technical Specification Amendment Number 151.
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METHODS OF TESTING

3.1 Valve Test Methods

Testing was performed in accordance with SP 1303-11.18 Reactor
Building Local Leak Rate Testing. This procedure gives detailed
guidance un the test egquipment and methods to be used for each

menfatim/valw. The following general philosophy is contained in
surveillance procedure.

3.1.1

Use air or nitrogen to establish a pressure differential
across the valve greater than P, (50.6 psig - calculated
accident pressure). 55 psig niechn was normally used.

Assure that the pressure is exerted in the accident test
direction unless it can be demonstrated that pressurizing in
the non-accident direction provides equal or conservative leak
rate data. Butterfly valves AH-V1B/1C, and globe valves
WDG-V4, DH-V64, SA-V3, and IA~V20 were in the reverse
direction.

Assure that the test volume is drained of liguid so that air
or nitrogen test pressure is against valve seats.

Assure that the test verifies valve packing ity in those
mmmpmmdmawamt{m

boundary.

Assure adequate time period for stabilization of test
conditions.

Assure test equipment is calibrated and used in a manner
consistent with the data accuracy desired (weekly meter
stardardizatimmparfa:mdmn'u?uii:hetut to
verify meters accurate within + 4% 1 scale (Reference 8.1).

Assure valves to be tested are closed by the normal method
prior to testing.

Document As-Found conditions (prior to adjustments/repairs
and As-Left conditions. gz ) 4 ;

Record test instrument scale readings prior to doing any data
corrections.

Assure that system drains and vents which could serve as
containment isolation valves, are closed and capped and tagged
after campletion of the test program.

A training program prior to the refueling outage was performed
to assure that the above philosophy was understood by the
personnel involved in the testing.



3.2 Access Hatch Test Methods
3.2.1 Access Hatch Seal leak Tests-Method

3.2.2

Aoccess Hatch Door seal leak tests were ormed in accordance

with SP 1303-11.25 (Reference 8.6). procedure gvvim

detailed guidance on the test egquipment and methods be

used.

The Access Hatch Door seal tests are ormed pressurizing
between the double an each Hatch

the interspace
with metered air at the manufacturers recamended test
of 10 psig. After stabilization, the air rotameter
tes the rate of air input required to maintain the test
pressure,
Overall Access Hatch Leak Test - Semi-annual overall hatch
M% ormed in accordance with SP 1303-11.18,
Reactor Bui 1 Leak Rate Testing. This procedure
des detailed guidance on the test egquipment and methods
be used. The overall integrated leak test verified the
integrity of all of the following barriers:

1. Hatch shell/welds
2. Rubber door seals

3. Teflon operating shaft packing
4. Bulkhead electrical penetrations
5. Penetration pressurization check valves

6. %ﬂm and associated "O" rings on
outer

7. Bulkhead equalizing ball valves and associated
mounting flanges/"O" rings

The overall leak test was performed by pressurizing the haich
to greater than calculated accident pressure and observing the
rate of pressure drop on a high accuracy (Heise) pressure
gage.

Pressure coarrections were made by reference to a barameter.
Minimm.od test duration was 4 hours after a 1 hour stabilization
period.



3.3

Quarterly readings were taken an the flow rotameters which are
installed in the Penetration Pressurizat System.
'naurudx.rq- the air/nitrogen makeup rate required to

maintain approximately 60 in mechanical penetrations and 30

in electrical m{impigigh meter readings have oocuicnnllg.iq

ocourred and were attributed to leaks in the campression fittings in
an

the ization system or to malfunctioning (stuck)
rotameters which were memuwm;mm
no bearing on the ity the contairment penetration. Testing
was performed in with SP 1303~11.24 (Reference 8.5).

2



4. TEST BQUIPMENT USED
4.1 Valve Test Bguipment (See Attachment 1)

Rotameters - Sets of 3

Noked - 3134 Rull View

Rarnges:
Float Mat'l. _ Tube No, Range
Pyrex R-2-15D 8-1,120 SCOM
Sapphire R-2-15C 100-12,200 SOOM
Carboloy R-6-15B 1,000-142,000 SOM

Accuracy + 2% full scale industrial accuracy
Temperature Indicators (as follows or similar)

Mfgr. - Ashcroft
Model - BH or AH / 3" ar 5" Dial
Range ~ 30° to_13
Accuracy = # 2°F

Pressure Indicators (as follows or similar)

Mfgr. - Ashcroft

Model - 1279 - 4-1/2" Dial
Rarnge - 0 to 60 or 0 to 100 psig
Accuracy - + 2 psig

Pressure Regulator (as follows or similar)

Mfgr. - Union Carbide Corp.
Model - UPG 3~75-580
Range - 0 to 100 psi output / 0 to 3000 psi input

Calibration Rotameters (Set of 2)

M.ég. - Broaks Inst, Co.

1s - 1110-05K2B1249, 1110~08K2B1206

Ranges - 20 to 16,000 SOCM, 3,600 to 234,000 SCCM
Repeatability - + 1/4% of instantaneous

Accuracy - + 1%

Flow rate Calibrator
Mfgr. - Brooks Inst. Co.
1 - 1056n
Range 0 to 2,400 SOCM
Accuracy - + 0.2% of indicated volume



4.2 pccess Hatch Test Eguipment
a. Precision Pressure Gage (as follows or similar)
Mtg. - Haise
Range . gqto 60 psig
5 peig

m1utim-0.2
Accouracy - 0.1% of instrument span

b. Barameter (as follows or similar)

Mfgr. - Penrwalt
- FA185260A
- 10.8 to 15.5 zh

Resolution - 0.005
Accouracy - 0.1% of gam span

4.3 Penetration Pressurization Test Eguipment
a. Flow Rotameters - (Permanent System Eguipment)

Mfgr. - Brooks Inst. Co.

1l - 1114 A
Range - 0 to 10 SCFH at 60 peia
Accuracy - + 2% industrial accuracy



SUMMARY AND INTERPRETATION OF DATA

5.1 Valve Test Results

As~Found/As-lLeft to this date - Also see talulation of
individual results in Attachment #2.

Total leakage Tech., Spec. Limit % Tech. Spec. Limit
As~Found MAXPATH 62,687 S0M 104,846 SOM <59,8%
As-left MAXPATH 22,153 SOM 104,846 SOM <21.1%

NOTE: The total shown above is "MAXIMUM PATHWAY" leakage. Only the
valve leakage on each penetration is counted. This
number is labeled as "MAXPATH" on the talulation of results in

Attachment 2.
EXAMPLE: Penetration XYZ has three contaimment isolation valves
inside the Reactor Building in llel and one
outside. The leakage from the inside totals

500 SOOM and the outside valve is 1000 SCM. The
tion "MAXPATH" lnkagohcamuduloooscm

ﬁkl solohlctor Bui ti =~ gtimuary
on

is the mly intact mm

m—vwg I| i AH-VIC/ID |
FREQUENCY DATE LEAKAGE RESULTS DATE LEAKACE RESULIS
(SOM) (SOCM)

JEIRST QUARTER | 03-26-89 41209 ~24- 7566

JSECOND QUARTER | 06~26-89 1229 06-24-89 3783

JTHIRD QUARTER | 09-26-89 97 [T I 15 | T |

JFOURTH QUARTER | 12-27-89 995 p LT I &) 7 W |

* Thrust plate flange gaskets were found to be leaking. Repaired valve and
retested on January 8, 1990. leakage was reduced to 1209 SCM.

5.2 Access Hatch Test Results

5.2.1 Overall semi-annual access hatch leakage test results in
accordance with SP 1303-11.18 (Reference 8.2):

. FIRST HALF TEST SECOND HALE TEST |
| DATE | LEAKAGE RESULTS | DATE | LEAKAGE RESULIS |

| 05-28-89 1750 11-24-89 859
| 05-28-89 | 1782 11-25-89 1782

The 1 from these tests were within the established
target criteria of less than 2500 SCOM.
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5.2.2 Door Seal Leakage Test in accordance with SP 1303-11,25

(Reference 8.6).

The Personnel and Bguipment Hatch Door seals had been
satisfactory leak tested throughout 1989 resulting in leakage
from each door seal to be less than 3 SCFH.

5.3 Penetration Pressurization System Quarterly Leakage Test Results in

accordance with SP 1303-11.24 (Reference 8.5):

MECHANICAL ELBCTRICAL
b FREQUENCY | DATE | LEAKAGE (SCFH) LEAKAGE (SCFH) |
FIRST
4 QUARTER | 03-13-89 35 0.6
SBECOND
4 QUARTER | 06-13-89 1.0 0
THIRD
__:!.azﬂx__1 No longer required by Technical Specifications
4 QUARTER As of August 13, 1989

There is no Technical Specification limit on Penetration
Pressurization System leakage. The system leakage was maintained as

low as practical.

+10~



ERROR ANALYSIS

6.1 Valve Testing Errors (For purge valves see Section 6.2)

The flow meters used in the field have normal industrial accuracies
of + 2% full scale in the 10-100% (15-150 mm) scale range. Prior to
use, mm versus soom were developed for the meters by 10 point
calibrations using accuracy (+ 1% instantaneous) lab
rotameters. During the leak test program, weekly 3 point
continued e acclptnggoth.igz;ig for these . —
accuracy. ar or
standardizations was a variance of no more than 4% fram the
calibration . If metars were repaired or the 3 point
standardization exceeded the limit, a new 10 point
calibration was performedi. Scale on the leak rate procedure
(SP 1303-11.18) data sheets were evaluated and corrected us the
methods in Attachment 3. Conservative bias was introduced the
rmlub{‘lmim 15 mm (10% of scale) as the minimm scale.
Approximately half of the test results actually showed a minimum
scale reading. More involved error carrections were not considered
based on the acceptable total leakage As-Found and the low
total leakage As-lLeft.

These test results were used for information only and do not count
toward the total leakage limit for Technical Specification
conformance. The meters, installed permanently in the system, have
+ 2% full scale industrial accuracy.

EARNED / IMPR

DVEMENTS [ DELRADA

7.1 The As-Found MAXPATH leakage was less than two~thirds the Technical
Specification limit of 104,846 SCOM. Of this total 31,527 SOM was
attributed to CA-V2 seat leakage. The As-Left MAXPATH leakage was
about one-fifth the Technical Specification limit. This improvement
was due to repairs and modifications on contaimment isolation valves
as summarized in Section 2.1.

»114



7.3

7.4

7.5

leakage the seat rings of the valve. CA-VS5B leakage was

CA-V189 seat leakage was considered high but acceptable. There are
no plans to modify seat internals with split discs unless the valve
its significantly higher leak rates.

The cycling of valves unnecessarily will be minimized where mical
during future LIRT. The existing surveillance procedure is
revised to provide guidance.

REFERENCES

8.1
8.2
8.3
8.4

8.5

8.6

1430-Y-22, Standardization of Flow Rotameters
SP 1303-11.18, Reactor Building Local Leak Rate Testing
Three Mile Islaid, Unit 1, Technical Specification 4.4.1

™I Surveillance File (Records stored in CARIRS, Data Base AA60
REC.TYPE 018-12)

SP 1303~11.24, Reactor Building Local Leakage Penetration
Pressurization

SP 1303-11.25, Reactor Building local lLeakage Access Hatch Door Seals
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Attachment 1

To specified venting

location (per enclosure 4A) \—J\wﬁ‘
_0,),f manometer : ,_0 TI-

UPSTREAM

rotameter
V7 back pressure sealed glass
V2 hose drain hose drain beaker
BRESSURIZATION MENT
RIC RIC
Nz&ﬁ
SuPP ARRANGEMENT FOR ENCLOSURE 4A TEST
manometer
PI-2
0 PSIG CLV =
ventedd_i, { A zvggggd v

UPSTREAM DOWNSTREAM vi

NOTE: ACTUAL RIG ARRANGEMENTS MAY VARY
FROM THESE SUGGESTED ARRANGEMENTS. NITROGEN
HOWEVER,RELEVANT VARIATIONS SHOULD SUPPLY
BE NOTED ON THE SPECIFIC DOWNSTR VERIFICATION

SUBSECTION DATA SHEET. RIC

ARRANGEMENT FOR DOWNSTREAM VERIFICATION
EQUIPMENT DESCRIPTIONS
VALVES: VI/Vi-Regulator, V3-65¢ Relief, V4/V5/V7/V8/V9/Vi0-Ball, V6~ toggle/globe

PRESSURE REGULATORS: PI-1,0-60 PSIG usage range with 2 PSI increments; PI-2, manometer
with 36 inch long scale

TEMPERATURE INDICATORS: TI=~1/TI-2, 0-200°F usage range with 2°F increments
ROTAMETERS :

ROTAMETER | Tuse ¢ FLOAT AT 0 PSIG (SCCM)|AT 55 PSIG(SCCM)
LOW ___R=2-15-D BLACK GLASS 0-380 45-11
MED | R=2-15-C SYN SAPHIRE 250-5300 800-12500
HIGH R-6-15-B CARBOLOY 4750-62000 12000-144000
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Attachment 2

I1TEM Tah ASFOUND  ASLEFT  ASLTRATE COMMENTS
L L
A AM-V1A/E 1794 1794 1/9/90 LOu
ZND -0 91
3k « 01 01
4MH ML « 0N
AM=VAL/D 120¥ 1209 1/8/%0
<D .0 09
3RD .01 N
40H 01 « 09

~oVe Ui

T a

LA=VY 210790 oK
LA~V2 : «/10/90 FAILLED
CA~V3 /10790 0K
LA=-Van “ Q718790 LK
LA-VAal /15799 QK
LA-VSA Q/AS/90 HIUH
CA=VSH 2715790 HLGH
CA-VIS 2/40/90 UK
LA-ViEYy - \/21/90 HIGH
LCA=YIY2 VA2 790 LUW

$o = - - - o -
SCTOoOEL~NOC VB

R
o

CF~VaA 2/20/90 Gk
CF-vaE 2713/90 UK
CF=V12a 1/17/%0 0K
CF=y12R 17V 7790 0K
CF-vi®A 1716/%0 OK

LVl
o

LSl
o

CF=V19R V16790

CF=V20A
CF=V20R
CM=V1
CM=V2
LM=v3
CM-va
DH-Vé4
DH=v4T

FTTEASY
FTTWEST
HM=V1A
M=V R
HM-VZ2A
HM-V2R
HM-V 34
HM-V3ER
HM=~V44
HM-VA4R
HE -V

HF V&
HR~VIA/ K
HE-Vaa/R
HRVIZA/H
HR=-V23A
HR~V23K

LA-Y&6/20

1/16/90
1V /16790
1715790
1715799
1/15/99
V15790
V/E8/90
1727790

2/2V/90
2/20 /790
1/15/90
/15790
1/’5f90
1 /185790
1/15/90
\/A1S/7%90
1715/590
V15790
1\ /1 72/99
1 /17790
2/24/%0
w/ 284,90
1\ /8/90

178790

1/8/9¢




se
o0
&
62
ed
Hé
o5
bé

b8
69
10
e
'3
L]
75
76
77
8
79
80
21

83
&a
85
86
87
HE
L34

111
1"2
113
114
115
118
117
118
119
120

Ic-v2
1C-v3
IC~va
1C-Vvé
JC~¥1&
1C-Vi8

Lk-Va
LR VS
LR=Vé

ML~ VIA
MU=V 2R
Mmu=-v3
MU=ViY
MU-V20
MU-V25
MU=-VZé
MU~V 6

NI-V26
NI=Va/
NS~V4a
NS=V11y
NE=V1 S
NS-V35
FENET41 4
FENETAY 7
FENET104Q

PENET10S
FENET106
FENET210
FENET211
FENET 244

FP=V2190
PP=V241
FP=V212
FP=vai13
KE-VZA
RE-V?
SA-v2/3
SF=V23
WhL-V3/4
WhL~-V303
WhL-V304
WhL-V53a
WhL~-V535

EQFFLG

FERACCES
2ND

EMEACCES
IND

MINFATH
SAXEATH

70
70
by
L4

756

“5
“4¢
4o

~u
44
44
3895
156
170
45
07

446
4“6
137
L840
327
578

85
85

135
85¢

1782

14543
62687

-0

N

17
0
ey
wu

g5
79

ey
44
44
Jgs
156
170
4%
07

46
46
1634
1802
833
2662
8%
865
85

de
Beo
as
865
83

.01
.09
W

01

.0

2711790
V720790
1720/90
1/2579¢
27V i90
1 /29790

17 4/%9
Vi 8/90
V1490

V 128/ 50
V23790
\/22/7%0
1/ 30790
\ /24790
1 /723790
\/723/90
1723790

2723790
2/23/90
/9790

\/27/90
V731790
2/8/90

2/24/90
1 /17790
2725790

2/24/90
/28790
/247990
2/24/90
/28790

/26790
/26790
2725790
a/2%/99
2/9/%90
2/9790
e/25/90
V729790
2/18/90
1726790
1786790
J/A/90
</8/%90

2/12/90
11/44/8%

11725789

LUwW
LOw
LW
LOw
HIGH
LOwW

KEmUVED
KREMOVED
REMDVEY

0K
0K
LOw
0K
QK
oK

0K

0K
Lk
LOw
HIGH
0K
H1GH
UK
Ok
0K

0K
UK
UK

0K
UK

0K
LOw
LOW
QK

HIGH
oK
0K
Low
LOw

0K
LOw

0K

OK
K

ST————
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Surveillance Procedyre | 130%.11.18
“Title I Revision No.
RE Loca! Leak Rate Testing | 44

Attasmant 3

Leakage Resuits Evalyation

The vent rotameter reading will be used 1f 1t can be demorstrated by the test data that
all significant CIV leakage 15 being accounted for. If CIV packing, fluid block check
valve, Or gesket leakage was evident the Supply rotameter results will be used unless
this non-seat leakage was measured rellably and documented.

FOR USE OF SUPPLY FOR USF OF VENT
ROTAMETER DATA: ROTAMETER DATA:
Procedure: Procedure

8. Record 1y meter reading in (1) 8. Record yent meter reading in (1)
below*. 50 fdentify the meter below*.
used by tube No. in (8) below and the b Record downstream verification
metering pressure in (9), meter reading in (2) below.

b. Convert meter units Also 'dentify the respective
to SCCM units using latest lab meter meters used in (B) below ang
calibrate curve. Enter in (3) the metering pres ures in (9).
be low. ¢. Convert mete- units to SCCM

€. Correct results for temperature units using latest lab meter
Enter supply temperature in (4) calibration curve. Enter in
below. (3) belew.,

¢. Coirect results for temperature.
Calculate and enter in (7) below Enter vent temperature (*F) in
(4) below.
hen
Calculate and enter in (5)
celow.
e If measurements of any other
stgnificant leakage paths
(flulg block check valve,
packing) are being claimed
enter corrected flow (SCCM;
in (6) below.
* If meter scale roading was less than
IS5mm (minfmum scale) use 15mm in
calculations.
(mm) (SCCM)
( N ) ¢onvert ( . ) X s 460 SCCM™
(N (2) (3) 4 (%)
. SCCM
(8) (loentify meters useq) (®)
at
(9) (Meter Pressures) = CIV Leakage SCCM
" N
£2-! 1081¢. 1129:
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LOCAL LEAK RATE TEST RESULTS
THREE MILE ITSLAND UNIT 1 REACTOR BUTLDING

The foliowing terminclogy ablweviations were used in the LLRT oagputer data

1) .1 = (Alone) or any nther mnumber other than zercv in the first decimal
place means test schecduled.

) .01 - (Alone) means no data available for the year or that the test was
dclayed. (e.g. valve not irctalled yet or not in previous tasting soope.)

3)  .001 = (Or any rnumber other than zero in the third decimal place) «fter a
leak rate (i.e. 59500.001) means actual leak rate was greater than
measured/recorded value.

4) AsFound - leak rate (SOM) in the As-Found condition before any repairs or
adjustments.

5) Asleft - The leak rate (SOM) after any adjustments/repairs.
6) Dates - Date of the last acceptable test results for the item.
7) Desc - Description of the valve or penetration.

8) Oper - Type of valve operator (actuator).

9) Notest - The Tech Spec scope did not require this valve to be tested
during the respective year.

10) Novalve - This valve was installed during a later refueling outage.
11) Caments - Cognizant Engineer camments about the results:

N P 1300-11:18 Enclomire 7 vhich made repair/edustnent necesesr
-11.1 osure /adjustment necessary.
B) High - aa-dmlwuquhiwot . The leak rate is much
?ruwt:un'x‘n:vctmthlthllm the established maximum
: ratnligu;tg. Repair not be worth the effort. kA
o Low (Exce Based on leakage history of camponent.
mtsismdxlmttmnwmldmpndicwbymmmnuﬂndof

gning Target Criteria.
D) ox No lems with 1
E) .G. newvalve, nova vc, notest, repacked seatworkX, stembent,
ot.c. (ult-o:plamtmy), REMOVED" means valve was eliminated from
plant design.

12) Size - The naminal pipe size for the leakage barrier.




