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ENCLOSURE
WATTS BAR NUCLEAR PLANT UNITS 1 AND 2

CHAPTER 14i OUTSTANDING ITEMS

Question 4I13.12

Part 1: The October 28, 1981 response ignored part of the question
which stated "Ensure that the acceptance criteria include
minimum and maximum flow rates for pressurizer code
safeties. ...

Part 8: No COPY Of W7.1A and 7.1B has been made available for review.

Part 29: Revise test abstract TVA-1 to include the acceptance criteria
for response time and leak tightness required.

Part 30: Part gg. It is the staff's position that all communication
systems be tested to ensure they can be heard at necessary
stations during operating conditions. Testing should include
backup AC, DC, or self contained battery power supplies.
Remove the test description of HEPA filter testing in test
TVA-11A and replace it with the appropriate test description.

Response to ~413-12

Part 1: The safety valves are an open or close valve. Therefore, there
will not be a minimum flow. The flow will be 420,00 lbm/hr
of saturated steam at N~85 lbf/in2 . The pressurizer Safety
Valves (Crosby 6M6) have been benchmark tested according to
Crosby test T-16069. This test was performed on Crosby 6M6
valves identical to the safety valves at Watts Bar.

Part 8: Attached (Attachment 1) is a revision to Watts Bar FSAR table
1l4.2-1 which includes tests 7.1A and 7.1B.

Part 29: The mentioned systems are tested in accordance with Regulatory
Guide 1.52 and ANSI N510-1975. This has been included in the
test abstract.. (See Attachment 6)

Part 30: Tests TVA-11A, B have been revised to include testing on
communication systems in the emergency plan during normal
operation. This is more thoroughly addressed in response to
questions 410.77. (See Attachment 7)



Question

Figure 14.2-6 has yet to be provided.

Response

The attached (Attachment 3) figure 14.2-6 was included in the Final
Safety Analysis Report in Amendment 32.

Question

TVA representatives have yet to agree that Section 14.2.11 will be
revised (p. 14-15) to conform to Regulatory Guide 1.68, Revision 0. WBNP
states SU test procedures will be available 1 month early for review.
Revision 0 says 90 days, though we have been accepting 60 days (Rev. 2).

Response

As indicated by the attached (Attachment 4) revised pages 14-14 and 14-
15, of the FSAR, test instructions will be available two months before
the date the test is to be started.

Question

TVA agreed during the teleconference to supply a copy of a April 15, 1981
letter that would address the following item. We have not received that
copy.

TVA-2-A - the SNP test was 24 hours in duration while the WBN test only
requires an 8 hour test. Explain or eliminate this difference.

Response

Attachment 2 provides Browns Ferry Nuclear Plant and Sequoyah Nuclear
Plant tests results and justification to shorten the Containment
Integrated Leak Rate test from 24 to 8 hours.

Attachment 5 provides Bechtel Topical Report BN-TOP-1, "Test Criteria for
Integrated Leakage Rate Testing of Primary Containment Structures for
Nuclear Power Plants." This report also supports the proposed reduction
in test duration.

Question

TVA agreed during the teleconference to provide (after they had a chance
to re-review SNP responses) a formal commitment of Watts Bar to Sequoyah
Q-1, Q-2, and staff position responses. This item was stated as:



If the basis for the approval of Watt Bar's FSAR Chapter 14 is that Watts
Bar and Sequoyah are nearly identical, and therefore identical test
programs are adequate, then Watts Bar should commit to all Q-1, Q-2, and
staff position responses made by Sequoyah.

Note that frequently a plant's commitment to perform certain detailed
testing is contained in the response to a question, not in the FSAR
Chapter 14 test.

Response

Following resolution of NRC questions, including NRC staff positions, the
Sequoyah Nuclear Plant test program was found to be satisfactory for
plant licensing. The Sequoyah test program which included satisfactory
responses to NRC Q-1, Q-2, and staff positions was utilized for
developing a test program for Watts Bar Nuclear Plant. Differences
between the specific Watts Bar and Sequoyah tests were provided by letter
from L. M. Mills to E. Adensam dated November 16, 1981. Except as
specified by the referenced letter the bases of the Watts Bar and
Sequoyah tests are the same.
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Title of Test

Fuel Handling Tools and
Fixtures

Fuel Transfer System

ATTACHMENT 1

TABLE 14.2-1 (Coq d)

LIST OF PREOPERATIONAL TESTS

Test Prereauisites

Components have been inspected.

The spent fuel pit, transfer
canal, and refueling cavity will be

dry. Fuel Handling Tools Testing
will be completed prior to conduct-

ing the test. Dummy fuel assembly
is available for use.

:Uý

Test Objectives
Summary of Testing and

Accentance Criteria

Test objective is to check out the

equipment (including the Manipulator Crane,

Spent Fuel Pit Bridge, New Fuel Elevator and

Fuel Transfer System to assure that all

functions are performed adequately. Each

tool and piece of equipment will be utilized

and evaluated for smooth and complete

actuation and for the adequacy of lo-cating

devices guides, and chambers. All interlock

and safety devices will be tested.

The test demonstrates the proper

functioning of the Fuel Transfer Sys-

tem, the fuel handling tools, and

equipment (including Manipulator Crane

and Spent Fuel Pit Bridge). A dummy fuel

assembly will be moved from the new fuel

storage area to the fuel elevator in the

transfer canal and through the Transfer

System to the RCC change fixture and then
to positions in the reactor core. The

reverse of the above will also be followed

and the element moved to a storage rack in

the spent fuel pit. All operational modes,

ranges of travel, limit stops, and

interlocks for the system will be tested.

The refueling crane and the spent fuel pit

bridge will be load tested to 125% of their

design loads.

W6.2B Fuel Transfer System The fuel racks have been inspected, Using th

and the Westinghouse dummy fuel Westingh

assembly is available for use. cell in
pit. Th
insertic
pounds o

W7.1 Reactor Protection System Testing performed prior to initial est obj

(W.% ,V Time Response criticality. All Reactor Protec- specific

tion System instrumentation must actor Pr

be installed, aligned, end cali- sensor o

brated. to actus
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he dummy fuel assembly provided by
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the new fuel pit and the spent fuel

he acceptable drag force for both

*n and withdrawal of each cell is 50

*r less.

ective is to verify the
d response times to the Re-

rotection System. Simulated

utput signals will be -sed
Lte each reactor trip channel.
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Title of Test

Reactor Protection System
Time Response (cont'd.)

W7.2 Reactor Operation
Protection System Test

ATTACHMENT 1f tinued)
TABLE 14.2-1 (Co t)

LIST OF PIEOPERATIONAL TESTS

Test Proreoutsites

Testing performed prior to fuel
load. All instrumentation and pro-
tection systems completed and

calibrated.

K)

Test No.±

Sheet 27
Revised by Amendment 45

Test Objectives
Summary of Testing and
Accentance Criteria

Total channel response times, including the

sensor* will be determined. Where coin-

cident channels are necessary to initiate

logic tripping, response times are measured
from final channel tripping.

'Neutron detectors are exempt from response

time testing. Response time of the neutron
flux signal portion of the channel shall be

measured from detector output or input of
first electronic component in channel.

Test objective is to verify the

proper functioning of the Reactor
Protection System logic. The test

includes both analog system tripping

and logic train functioning. with and
without overriding manual or blocking

circuits. The various controllers and/or

devices will be placed in the tripped or
untripped condition and the appropriate

logic train observed for the expected ef-

fect on the reactor trip breakers. The

power supplies will be tripped and the
effect observed to verify correct assignment

of redundant power sources and correct
failure mode on loss of power. Instrument

channels and logic trains not expected to be
affected will also be observed for possible

extraneous interactions.

W7.1 (Cont.)
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11TRODUCTION

A significant part of the surveillance requirements for a nuclear power plant

involves the assurance of isolation of radioactive contaminants from the

environment in the event of a radiological accident. The primary containment

serves as the'final barrier of isolation in an accident. General Design

Criteria 54 and 56 of Title 10 Code of Federal Regulations, Part >0 (10 CFR 50),

specify design provisions for the reactor building primary containment.

Appendix J to 10 CFR 50 defines the basis for a surveillance program to ensure

that the primary containment will perform as designed for the life of the plant.

The most significant test prescribed by Appendix J, the reactor building

containment integrated leak rate test, involves simulating as close as is

practical the predicted conditions within the primary containment after the

most severe postulated accident. The leakage of air from the primary

containment to the environment is measured to demonstrate that offsite exposure

to postulated radioactive contaminants will not exceed 10 CFR 50 guidelines,

as implemented by the plant technical specifications.

Since the publication of Appendix J to 10 CFR 50, it has been customary to

conduct reactor building containment leak rate tests (CILRT's) for at least

24 hours. This practice originated from experience gained in the ORNL-AEC

containment proof program. The current national standard for the conduct of

the CIiRT, ANSI 45.4-1972, recommends tests be conducted for "...not less

than twenty four hours of retained pressure... This arbitrary test

duration was set as a means to ensure the primary containment leakage would

be accurately measured, with the instrumentation typically in use when the

standard was prepared.
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Experience gained by the Tennessee Valley Authority in the conduct of

C1IART's has demonstrated that the primary containment leak rate may be

accurately measured for tests conducted for considerably less than 24 hours.

The purpose of this presentation is to discuss the techniques, equipment,

and method of analysis TVA proposes to use to conduct future CILRT's of

shorter duration than current practice. Data collected from two CILRT's

conducted for 24 hours with the techniques and equipment described by this

paper are discussed.

6,



TEST OBJECTIVES

A. General

The reactor building primary containment is designed to prevent the

release of radioactive contaminants to the environment either in normal

operation of a nuclear power plant or as the consequence of an accident.

Plant site meteorological conditions deterimine from the guidelines

presented in 10 CFR 100 a maxiimum amount of radioactive contaminants that

may be relea~sed to the environment.

Various plant design and reactor specific features determine a predicted

maximxum pressure expected to exist within the primary containment under

accident conditions and a maxiimum rate of release of radioactive

conta~minants to the environment. Appendix J requires that the plant

operator periodically demonstrate the ability of the primary containment

to limit the release of contaminants below the calculated maximum.

The CILRT measures the rate of release, or the leak rate., of the primary

containment atmosphere to the environment at a test pressure of either

one-half or equal to the calculated peak pressure expected for the most

severe accident. Line s that penetrate the primary containment are aligned

with the configuration assumed automatically after an accident. Lines

postulated to rupture inside the primary containment are drained to the

extent practical of fluid and vented to the containment atmosphere for

the duration of the test. Lines postulated to rupture outside the primary

con tainmnent are drained to the extent practical of fluid and vented to

the environment.



Before a nuclear power plant may return to operation., the CILRT muistI demonstrate that this measured rate of leakage is less than 75 percent

of the design ma~ximum. The 25-percent margin provides assurance that,

with unforeseen degradation of performance, the maxirmum leakage will not

.be exceeded.

B. Specific Objectives

The specific objectives of the CULRT are:

1. Accurately measure the actual rate of primary containment atmosphere

leakage under conditions close to those predicted for the most severe

postulated accident.

2. Demonstrate that the primary containment leak rate has been accurately

measured by the CIILRT by a subsequent verification test.

3. Demonstrate that the measured rate of leakage is less than 75 percent

of the design maximum before the nuclear plant may return to power

operation.

4~. Demonstrate that no potential means for the release of primary

containment atmosphere has arisen since the previous CILRT.

5. Provide a statistical statement of the validity of the measured leak

rate of the primary containment by calculating the confidence interval

of the results.



TEST CRITERIA

A. Primary Containment Atmosphere Stabilization

During the pressurization of the primary containment., the containment

atmosphere temperature will significantly increase. This heating, due

to the work required to pressurize the air, can introduce instabilities

of the containment atmosphere that may preclude the accurate measurement

of leak rate. In a similar manner, the operation of large equipment

within the containment can cause the apparent leak rate to change 
during

the CILRT.

Appendix J requires that the primary containment atmosphere be 
allowed to

stabilize at least 4~ hours after the end of pressurization. This arbitrary

requirement can prove of insufficient duration particularly 
when applied

to high-pressure, small-volume containments. From the experience gained

in the conduct of six CILRT's, the following guidelines were prepared 
to

supplement the Appendix J requirement:

1. The average primary containment atmosphere temperature change 
should

be less than 10F per hour before starting the CILRT.

2. A time versus temperature plot for the stabilization period should be

approximately linear by the start of the CILRT.

3. Heat-producing equipment located within the primary containment should

only be operated to maintain the safety of the reactor.

4. Any air circulation equipment operated during the CILRT should 
be

operated continuously since i~ntermittenlt operation could 
disturb the

containment air temperature distribution.
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5. Water levels within the reactor and any other vessel within the

primary containment should be held as constant as is possible. Any

required level changes should be made slowly.

B. Accuracy of the Measured Leak Rate

Since any measurement has some degree of uncertainty associat_.. w-ith

random and systematic errors, the reported measured leak rate of the

primary containment atmosphere is only an approximation to the "true"

value. A statement of the goodness or degree of confidence of the CILRT

results is necessary to provide assurance that the primary containment

functions as designed. Following general testing practice, TVA reports

a 95-percent upper confidence level for the reported leak rate.

A CILRT is considered satisfactory if the measured leak rate is less than

75 percent of the design maximum. To ensure adequate confidence in this

leak rate, TVA further requires that the 95-percent upper confidence level

be less than 75 percent of the design maximum leak rate.



TECHITIQUES OF ANTALYSIS

A. Containment Modeling

The accurate measurement of primary containment leak r-ate pivots on the

precise measurement of temperature, pressure, and vapor 
pressure. The

primary containment is not constructed as a single homogenouB 
pressure

vessel but as a. series of interconnected compartments. Although all1

compartments forming the primary containment are vented to 
each other

for the CILRT, the flow of containment atmosphere may be restr-icted.

Pressure suppression containment designs incorporate special 
compartments

that may have significantly different temperature and vapor 
pressure

conditions from the rest of the primary containment. A boiling water

reactor pressure suppression chamber is characterized by humidity

approaching the saturation point. The ice condenser for a pressurized

water reactor employs two large compartments far below the 
freezing point

of water. Since a substantial portion of the primary containment free

air volume is contained within these pressurization suppression 
compartments

for both reactor designs, significant errors may result in 
the calculation

of the leak rate if the containment atmosphere conditions are 
not correctly

considered by the analysis.

To compensate for the compartmental construction of the primary 
containment,

the leak rate is calculated from a model in which the containment is a

multiple element system. Temperature, pressure, and vapor pressure are

measured for each compartmenlt. The mass of the air in each comipartment is

calculat~ed from these measarements. The primary containment leak rate is

calculated from the sum of the compartment air masses. 
Temperature, vapor



pressure, and pressure measurements are individually assigned volumetric

weighting or influence factors determined by the relative volume each

sensor represents within the compartment.

A primary containment model is developed from information provided in

section 6.2 of the Final Safety Analysis Report. Any comparLment that

represents more than 10 percent of the containment free air volume is

considered a compartment for the CILRT.

B. Method of Leak Rate Calculation

Several techniques have been used previously to calculate the primary

containment leak rate. ANS 45.2-1972 recognizes the absolute and the

reference vessel methods. The proposed standard for containment testing,

ANSI 56.8, recognizes the same techniques. We have found the absolute,

or mass loss, method yields the most accurate measurement of the primary

containment leak rate.

The primary containment leak rate is calculated by the application of the

ideal gas law. During the CILRT, the mass of the air in the containment

is calculated periodically. The leak rate is computed from the slope of

the least squares fit line to these data. The uncertainty of the measured

leak rate is estimated by calculating the deviation of the individual mass

points from the least squares fit line, with adjustments for the sample

size.

C. Instrumentation Selection Guide

The accurate determination of leak rate by the absolute method requires

the precise measurement of primary containment atmospheric temperature,

vapor pressure, and total pressure. Since any measurement will include

some error, the accuracy of these measurements determine the accuracy 
of

the measured primary containment leak rate. Prior to the performance of



the CILRT, the number of temperature, vapor pressure, and total pressure

sensors required to' accurately determine the leak rate must be estimated.

ised on the expected leak rate and the anticipated conditions encountered

in the test, this instrumentation selection guide determines the minimum

instrumentation necessary to conduct the CILRT.

The basic criteria TVA uses for the selection of minimum CILR instrumen-

tation is that the primary containment leak rate should be accurately

measured within the first 8 hours of data collection with an assumed leak

rate equal to 25 percent of the maximum allowed under technical apecifica-

tions. In addition, no temperature measurement may represent more than

10 percent of the containment free air volume. Appendix A presents an

example of the estimation of sensors required for a typical boiling water

reactor CILRT.
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DATA ACQUISITION AND REDUCTION SYSTEMS

The precise measurement of many test variables is required to accurately

calculate the primary containment leak rate. CILRT test data must, therefore,

be acquired and analyzed rapidly. TVA has developed a leak rate measurement

system that acquires and reduces test data automatically. The principal

advantages afforded by this automatic system are highly accurate, reliable

results and data collection speed. The purpose of this section is to describe

the principal functions and features of the automatic data acquisition and

reduction systems.

A. Data Acquisition System

The principal function of tho data acquisition system is to periodically

measure the test variables. A microprocessor controls the timing of

periodic acquisition, the conversion from analog to digital values, and

the transmission of data to the data reduction system. The microprocessor

will periodically collect data at a set interval or, at the discretion of

the test director, can be demanded to acquire data within the selected

interval. A log of all collected data is printed for permanent records.

Table 1 lists typical data collected for a boiling water reactor and a

pressurized water containment. The data acquisition system is designed to

allow for any combination of temperature, pressure, and vapor pressure

measurements. Figure 1 depicts the components that form the data acquisition

system.

The principal feature of the data acquisition system is the accurate,

rapid measurement of test variables. In CILRT's previously conducted by

TVA without the automatic data acquisition system, data could not be

collected more frequently than once per hour. Even at this slow rate of



collection, mistakes by test personnel in the measurement of test variables

degraded the results. For.a typical ice condenser pressurized water

reactor, the data acquisition can collect up to 20 samples of the test

variables per hour. The significant increase in the volume of collected

data improves the confidence of test results.

B. Data Reduction System

The primary purpose of the data reduction system is to accurately perform

the necessary calculations to compute the primary containment lzak rate.

The central element of the data reduction system is a minicomputer system

directly connected to the data acquisition system. All raw data collected

by the data acquisition system is transmitted to the minicomputer and

stored on flexible disks. These data are subsequently corrected according

to each sensor's calibration data. The leak rate is automatically

calculated and results are printed on a local printer. The system is

designed to be tolerant of power failure. Figure 2 depicts the data

reduction system.

Several features are included in the design of the data reduction system.

The most significant is that the reliability of field test results is

significantly enhanced because no manual data entry or calculations are

required. The speed of data reduction is significantly increased. For

a typical ice condenser, pressurized water reactor data can be collected

by the acquisition system, stored, reduced, and the leak rate calculated

in less than 2 minutes.

In addition to speed, the minicomputer offers several features to enhance

test performance. Test variables or results may be automatically plotted

by the minicomputer any time during the CILRT. The test engineer may also

choose to redefine the time of the test start to any previously collected



sample while the test is conducted. This "base reset" feature allows

the field evaluation of the effect of prolonging test 
duration.
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INSTRUTENTATION TECHNIQUES

A. Temperature Measurement

Four-wire resistance temperature detectors (RTD's) are used by the leak

rate measurement system to monitor primary containment atmosphere

temperature. Before and after the performance of each CILRT, each RTD

is individually compared with a standard certified by the National Bureau

of Standards over a temperature range of O-lO5F. The uncertainty of the

temperature standard is better than O.0050 F. A unique temperature as a

function of resistance calibration curve is calculated for each RTD from

this comparison.

When installed in the primary containment, each RTD is connecte.d to a

separate excitation bridge (wheatstone) by quick disconnect extension

cables. Systematic errors due to lead length resistance, excitation

bridge nonlinearity, and analog to digital conversion repeatable offset

error are measured by substituting precision resistors in place of the

RTI) at the end of the extension cable. A unique resistance as a function

of measured bridge output calibration curve is calculated for each

measurement channel. The minicomputer automatically calculates and stores

each calibration curve. For each temperature measurement, measured bridge

voltage is first converted to resistance. The minicomputer then uses the

individual RTD calibration curve to calculate the equivalent temperature

from this resistance.

Tests have been conducted to determine the accuracy of temperature

measurements by the integrated leak rate measurement system. Seven RTD's

were compared with a standard certified by the National Bureau of Standards

at five temperatures. This standard is certified with a measurement



uncertainty of better than O.005F. Figure 3 depicts the difference

between the temperature measured by the standard and the leak rate

measurement system over the range of comparison. Analysis of the data

indicates that the system uncertainty of temperature by the leak rate

measurement system is better than O.02020F.

B. Vapor Pressure Measurement

Lithium chloride dewcels are used by the leak rate measurement system to

monitor primary containment atmosphere moisture content. The principle

of operation of a dewcel is that certain hygroscopic salt solutions will

change the amount of water in the solution in relation to the moisture

content of the air. The dewcel consists of a thin coating of lithium

chloride between two gold wires. As the moisture content of the air

changes, the salt solution will either absorb or liberate water. This

change in moisture content of the salt solution changes the solution

resistance proportionally. Passing a constant voltage through the two

wires and the solution causes resistance heating. An RTD embedded in

the support bobbin measures the induced heating. Since the temperature

of the solution is directly related to the solution resistance, and hence

the moisture content of the salt solution and the air, it is necessary

only to measure this temperature to measure atmosphere moisture content.

Three-wire RID's monitor the salt solution temperature. Before and after

each CILIIT, each dewcel RTD is individually compared with a standard

certified to the National Bureau of Standards over a temperature range

0 0
equivalent to a dewpoint from 0 F to 100 F. A unique temperature as a

function of resistance calibration curve is calculated for each dewcel

TID from this comparison.



Each dewce). is connected to a separate excitation bridge (wheatstone)

and constant voltage power supply by quick disconnect extension cables.

As in-the discussion of the air temperature measurement, a calibration

curve of resistance as a function of measured bridge output is calculated

by the substitution of precision resistors for the dewcel. Each dewpoat,

is first converted to equivalent resistance. The minicomputer then

calculates the salt solution temperature from the dewcel's unique 
element

temperature as a function of resistance curve. Equivalent dewpoint is

calculated from data tabulated by the National Bureau of Standards.

C. Pressure Measurement

Precision quartz bourdon tube manometers were selected for containment

total pressure measurement. Prior to the CULRT, a pressure cell is

selected so that the rated pressure is just above the expected test

pressure. Each manometer and cell is compared with a standard certified

by the National Bureau of Standards before and after each CIiJRT over the

range of the pressure cell. Proper selection of the pressure cell ensures

the highest possible sensitivity to small changes of the primary containment

pressure. The pressure measured by the quartz manometer is converted

internally to digital values by a special encoder. The rated cell pressure

corresponds to a digital output of four hundred thousand counts, with 
a

resolution of one count.

To convert the digital signal acquired from the quartz manometer to

pressure, the minicomputer linearly interpolates the true pressure from

the pressure cell calibration data. This technique yields a certified

system accuracy of better than 0.015 percent of reading.



1). calibration of Test Instruments

All instruments included in the leak rate measurement system are compared

with standards traceable to the National Bureau of Standards prior to and

after each CILRT. Any instrument found to be out of tolerance in the

range of measurement for the CILRT is rejected from consideration by

eliminating all data collected from the s~ensor. Influence or volume

weight factors are adjusted for the remaining sensors to compensate for

the failure.



SYSTEM SOFTWARE

As a minicomputer performs all calculations required to determine the primary

containment leak rate, the computer software system represents a complex

element of the leak rate measurement system. This section describes th2

purpose and features of the software required to conduct the CILRT. Three

basic tasks are performed by the software programs of the leak rate measure-

ment system. First, before the CILRT, model definition, calibration data,

and channel repeatable error correction data must be stored in the minicomputer.

Secondly, software programs acquire the test data and perform the leak rate

calculations during the CILRT. Finally, raw and corrected data must be

summarized after the test for plant records.

A. Prior to the CILRT

Several programs are used to define the model of the primary containment

before the C1LRT is conducted. Based upon the number of temperature,

vapor pressure, and pressure sensors, the minicomputer allocates storage

space for the test data. In addition, the calibration data for each

sensor must be stored prior to the test. Several programs are available

to check various parts of the data entry process. The most significant

is CHECK, which allows the computer to instantaneously compare the

temperature of an installed RTD with a precision temperature standard.

Table II lists and summarizes all software required in the preparation

for the CILRT.

B. During the C1LUT

As the CILRT is conducted, the raw data must be stored, corrected

according to the calibration factors, and the results calculated. The



primary program, FORE, receives data from the acquisition system,

corrects according"to the sensor calibration factors, computes, stores,

and displays the primary containment leak rate. Several other programs

(BASE, TALLY, and LIST) provide the ability to change the sample considered

the start of the test, provide statistical confidence intervals, and

tabulate the test results.

Several unique features are Included to prevent the loss of data and

enhance the information provided to the test engineer. The mopt significant

feature ensures that any time the data acquisition is prepared to transmit

data, the minicomputer stops all activities so that the main data collection

program, FORE, may execute. When these data have been received and results

printed, the minicomputer completes the task interrupted by the acquisition

of data. All programs are designed to be tolerant of power failure. No

previous data is lost when power is restored. Table III lists and summarizes

all software programs required during the CILRT.

C. After the CILRT

After the CILRT is completed, test data can be corrected for any instrument

failure and arranged for inclusion in the permanent test record. Several

software programs provide the ability to list all raw and corrected data,

final test results, and calibration constants. Table IV lists and

summarizes the software programs used after the CILRT is complete.
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DISCUSSION OF TEST RESULTS

Two CILRT's have been conducted with the equipment and techniques described

in this paper. Each type represents an extreme of conditions typically

expected during the CILRT--small volume with moderately high pressure and

low pressure with moderate volume. Both tests were conducted for .t least

24 hours, with data collected at least every 15 minutes. This section

presents a summary of the CILRT results. Complete reports have been filed

with the NRC's Division of Operating Reactors.

A. Browns Ferry Nuclear Plant Unit 2, Conducted June 1978

Browns Ferry unit 2 is a boiling water reactor employing a steel pressure

suppression Mark I containment. The maximum leak rate at a reduced

pressure of 25 psig is limited by technical specification 4 .7.a.2 to less

than 0.04437 percentage per hour of containment air mass. The containment

was modeled as two compartments--the pressure suppression chamber and the

drywell. Twenty-nine temperature sensors, six humidity sensors, and two

pressure gauges were used to measure the primary containment leak rate.

The free air primary containment volume is approximately 300,000 cubic feet.

A 24-hour CILRT and a 12-hour verification test were conducted June 13-16,

1978. The final measured leak rate was 0.00949 percentage of containment

air mass per hour. The observed 95-percent upper confidence limit for

this measured leak rate was 0.00994 percentage of containment air mass.

The mass leak rate calculaLed during this test is depicted in figure 4.

Table 5 compares test duration with leak rate and upper confidence limit.

Clearly, the primary containment leak rate was accurately determined

within the first 4 hours of the test. Figure 4 indicates that data

collected beyond the fourth hour of the test served only to improve the
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upper confidence limit of the leak rate. Figure 5 depicts the upper

confidence interval as a function of the time of data collection. The

rapid approach to the asymptotic limit demonstrates the value of proper

instrument selection. Complete summaries of the calculated test results

are included in appendix B.

B. Sequoyah Nuclear Plant Unit 1, Conducted March 1979

Sequoyah unit 1 is a pressurized water reactor employing an ice condenser

prcssure suppression primary containment. The maximum leakage of air at

a test pressure of 12 psig is limited by technical specification 4.6.1.2

to less than 0.0078 percentage per hour of containment air mass. The

primary containment contains four compartments--the lower ice condenser

compartment which houses the energy absorbing ice beds, the upper ice

condenser compartment which encloses support equipiment'for the ice
condenser system, the lower compartment which encloses the reactor and

main piping systems, and the upper compartment which encloses the refueling

work area. The free air mass was calculated separately for each compartment,

with the calculated leak rate derived from the sum of the compartment air

masses. Based upon the instrument selection guide, 46 RTD's were used for

containment atmosphere temperature measurement, 10 humidity sensors were

used to monitor the containment atmosphere moisture content, and four

quartz manometers monitored the total pressure. Total free air volume for

the primary containment is approximately 1.19 million cubic feet.

A 24-hour CILRT and a 4-hour verification test were conducted March 13-16,

1979. The final measured leak rate was 0.00011 percentage of containment

air mass. The observed 95-percent upper confidence limit was 0.00024

percentage of the containment air mass. The mass leak rate calculated is



depicted in figu~re 6. Table 5 compares test results with the duration

of data collection. Clearly, the primar y containment leak rate was.

accu~rately determined within the first 8 hours of data collection.

Figure 7 depicts the upper confidence interval as a function of the time

of data. collection. Complete summaries of the calculated test results

are included in appendix C.
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CONCLUSIONS

CILRT's conducted by TVA on a high-pressure boiling water reactor containment

and a low-pressure ice condenser pressurized water reactor containment verify

that the leak rate measurement system used with the techniques outlined in

this paper measured the primary containment leak rate in far less than the

24 hours the tests were conducted. An analysis of the 95-percent upper

confidence limit of the measured leak rate indicates that the primary

conLainment leak rate was accurately determined with a high level of confidence

within the first 4 hours of data collection.

To consistently achieve this accuracy for future CILRT's, this paper has

outlined several key techniques. The model used to calculate the primary

containment leak rate must compensate for areas of varying temperature, pressure,

and moisture content. The test instrumentation must be capable of extremely

accurate and repeatable measurement of the containment atmosphere conditions.

Collected test data must be acquired quickly with reliable equipment. The

test director must be provided with accurate results during the test.

TVA will conduct future CILRT's in accordance with the techniques described

in this paper. Each CILRT will be conducted for at least 4 hours and extend

until adequate confidence in the accuracy of the measured leak rate is

achieved.
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TABLE I
DATA COLLECTED BY

AUTOMATIC ACQUISITION SYSTEM

1. Boiling Water Reactor, Pressure Suppression Containment

CQuantity Function

29 Resistance temperature detectors (RTD's) for containment
atmospheric temperature measurement

6 Lithium chloride dewcels for containment atmospheric vapor
pressure measurement

2 Precision quartz manometers for containment atmospheric total
pressure measurement

4 RTD's for containment vessel metal temperature and test
station temperature

1 Mass flowmeter for measurement of induced leak required for
the verification test

Precision quartz manometer for atmospheric pressure

Suppression chamber water level

1 Reactor vessel water level

2. Pressurized Water Reactor, Ice Condenser Suppression Containment

Quantity Function

46 RTD's for containment atmospheric temperature measurement

10 Lithium chloride dewcels for containment atmospheric vapor
pressure measurement

4 Precision quartz manometers for containment atmospheric total
pressure measurement

4 RTD's for containment vessel metal temperature and test
station temperature measurement

1 Mass flowmeter for measurement of induced leak required for

the verification test

S1 Precision quartz manometer for atmospheric pressure

-'A0-
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TABLE II

SYSTEM SOFTWARE REQUUIRED PRIOR TO THE CILRT

Program

Name(s) Description

S1 Define the integrated leak rate system parameters: number

of RTD's, dewcels, pressure gauges, analog inputs, and local

RTD's. Create the required system files required to store

the test data.

CIUWAM L*.fine the sensor calibration data and volume weights. Requires

ENTA14
ENTVW calibration reports on all dewcels and RTD's that may be used

for the CILRT.

AM Measure the integrated leak rate system analog to digital

repeatable offset. Requires all temporary cables to be

installed and integrated leak rate system to be operational.

STARTN Define the calibration data for the quartz manometer pressure

gauges and any plant process instrumentation, e.g., suppression

chamber and reactor level transmitters.

CiHECK Verify in-place system temperature or dewpoint measurements.

A standard for comparison is required for this program.

C1HECK8 Print all stored calibration constants required to conduct

the CULRT.
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TABLE III
SYSTEM SOFTWARE REQUIRED DURING THE CILRT

Description

Acquire containment data from the data acquisition system,

store, correct raw data, and calculate leak rate.

Print a summary of measured leak rate. Drive an online

digital plotter to produce graphs of principal test results.

Calculate confidence limits of the calculated leak rate.

•Redefine the 'sample 'considered the a. tart of -the'CILRT.

Program
Name(s)

FORE

LIST

TALLY

*SE

o t° • °



TABLE IV
SYSTEM SOFTWARE REQUIRED AFTER THE CILRT

Program
Name(s) Description

AM Measure the integrated leak rate system analog to digital

repeatable offset after test is completed.

DUMDEV Print all raw and corrected test data.

AIiNASS Print a compartment summary of the measured temperature,

vapor pressure, pressure, and air mass. Correct the test

results for any sensor found out of calibration.
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TABLE V
ClLRT RESULTS AS A FUNCTION OF TEST DURATION

Browns Ferry Nuclear Plant Unit 2

ClLRT Duration

(Hours)

8

12

214

Number of

Mass Samples

33

49

97

PTP Leak*
Rate

% Per Hour

0.00527

0.00798

o.0o5o6

UCL PTP*
Leak Rate
Per Hour

0.O1693

0.02318

0.01921

Mass Leak
Rate

Per Hour

0.00855

0.00785

0.00949

UCL Mass
Leak Rate
Per Hour

0.01036

0.00893

0.0o994

Sequoysh Nuclear Plant Unit 1

PTP Leak*-
CILRT Duration Number of Rate

(Hours) Mass Samples % Hour

6 25 0.00456

8 34 0.00323

10 42 0.00254

12 51 0.00296

24 100 0.00248

SU."cPTP*
Leak Rate
Per Hour

o.00470

0.00336

0.00265

0.00307

0.00258

Mass Leak
Rate

% Per Hour

0.00193

0.00159

0.00190

0.00178

O. 00162

CL Mass'
Leak Rate

% Per Hour

0.00238

0.00188

0.00211

0.00193

o.00o68

*As defined in ANS-274 (draft)



INSTRUMENT SELECTION GUIDE

The containment air mass is calculated by the application of the ideal

gas law:

144 x V x (P - Py) (1)
RT

By the mass point method the primary containment leak rate is the

normalized slope of the mass loss curve:

W= At + B,

LR- Q x x 100 - (2)

The total differential of the calculated is mass is:

dW= 144 Y - Z](

Therefore,

LR= d7 -L xr 1 (4)
[dt dt dt T ]

The error in measurement of the independent variables, pressure, vapor

pressure, and temperature determine the error in the leak rate. In

general, an upper bound on the error in measurement of an independent

variable X is:

E (e)2 + &,)21 1/2 (5)E=
nx

An upper bound on the error in a dependent variable Y, as determined by

the measurement of a set of independent variables Xl, X2, . . . X is:

Ey < (ExI)2 + (Ex 2 ) 2 + + (EX)2 1/2 (6)

Therefore, the upper bound of error of the measured leak rate can be

expressed as:

ELR <_ [(EP)2 + (Epv) 2 + (ET)2] 1/2 (7)



The minimum change that may be reliably detected in the measurement

of an independent variable is determined by the error of measurement.

In general,

dX < [(eX)2 ~(& X) 2] 1/2(8
T(8)

Substituting for each independent variable differential in equ:-..on

(7) yields:

[I dt dt T IxO

In the paper, "Describing The Uncertainties In Single Sample Experi-

ments," by McClintock et. al., it was shown the contribution of the

measurement of each independent variable should be equal for an

optimal instrumentation system. Therefore, equation (9) may be

rewritten: . ... "

OI [2" + x 100 (10)

If a bound on the error in leak rate is assumed, the error in the

measurement of an independent variable can be bounded.

E = Lgxdt [ T 1 11
100 1 2T + (P - Pv) (11)

TVA selects test instrumentation so that 25 percent of the maximum

allowable leak rate can be measured within 8 hours. It is assumed

that data is collected every 30 minutes. Therefore, equation (11)

is rewritten:

E = (.5)(.25 x L, x .75) T (12)
100 2T + (P - PV)

Subsittituing into equntion (8) and solving for the number of

Instrtimet'ts yields:

EI (e,.)2 + (&X)21 /2 (13)



Definlttin it Symb~ols

- Abs,,ltitc ,rt,,r of the meatute cf a variable

Alb'solir ,ro,,r of Lhe Inudication of the measurc of a variable

•- Rel v' Ir rIvI of a vur Iable

I. - Aiiuo ,,i i-ri or of le ak rate., percent of c:ont0ainment air mass per hour

Number of r,,p I naLions of a meisurement

- Numher of indepvndent mrasurement.q

I' - Absolute pre.;:uri , r ..

S - h.'vtnition rom tih mean of a population

t -. Tim, of tjmple

9 -. Student'" r difit'ribution fox- N-i degrees

1 - lvtapertuure, dcgrets' Rankine

V - Containment air volume, scf

U, Absolute M39as of containment air, ibm

Subscrl.pts

A Estimate corrected for replication and sample size

I" Lower bound

-Upper bound
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ATTACHMENT 4 (continued)

I ,WBNP-44

at least ' montiS before the date the test is to be started.

14.2.11.2 Startup Test Prograjm Schedule

C Startup testing will begin after completion of the prerequisite
preoperational and 14.2-3b tests and receipt of an operating
license. Figure 14.2-3 shows the sequence of startup testing for
unit 1 and 2, for which at least 3 months will be necessary for
completion. The minimum specific tests and acceptance criteria
w hich must be completed on each plateau prior to ascension to the 44
next power level are contained in the plant instructions. These
startup test instructions will be completed and available for NRC
review at least r month before fuel loading. Figure 14.2-3a
and 14.2-3b will be revised prior to fuel loading to indicate
these minimum t st requirements.

14.2.11.3 Test Program Overlap

Unit 2 of the Watts Bar Nuclear Plant is not scheduled for fuel
loading until 9 months after unit 1 fuel loading. The major
portion of preoperational testing will, therefore, have been
completed on unit 1 before significant testing is begun on unit
2. There will be sufficient personnel to cover any overlap of

Sresponsibilities which might occur. Startup testing on unit 1
should be completed before fuel loading of unit.

C._
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1.0 INTRODUCTION

It has been customary to conduct integrated leakage rate tests on

primary containment structures for a duration of at least 24 hours.

The basis for the 24 hour test duration came from AEC guidelines

and recommendations made in preliminary issues of ANS 7.60 (now ANSI

N45.4-1972), "Leakage Rate Testing of Containment Structures for

Nuclear Reactors."

However, several primary containment tests have been conducted over

the past two years providing additional information in regards to

containment leakage rate test duration. Test results have shown that

a successful primary containment leakage rate test can be conducted

in considerably less than 24 hours.

Bechtel Corporation personnel have conducted, commencing with the

Palisades Nuclear Plant, fourteen primary containment leakage rate

tests on seven containments to date. It became apparent early in

the containment testing program that the acceptability or nonaccepta-

bility of the leakage rate measurements could be determined within

a few hours (4 to 6) after the start of the test. Early tests were

still conducted for 24 hours in accordance with the original guide-

lines until sufficient data was collected to confirm previous

observations. Twenty-four hour primary containment tests were

conducted at peak test pressure and at reduced test pressure at

Palisades, Point Beach Unit 1, Point Beach Unit 2 and Pilgrim Unit 1.

At Turkey Point Unit 3, the reduced pressure test was run for six

hours. The peak pressure test was run for twenty-two hours, but
the test results were reported based on six hours of test data.

Subsequent to the Turkey Point Unit 3 containment test, a formal

presentation was made by Bechtel Corporation personnel to the AEC in

Washington, D.C. on July 20, 1971. The AEC was represented by

individuals from the Division of Compliance, the Division of Reactor

Licensing and the Division of Reactor Standards. Data from previous

containment tests conducted by Bechtel was presented in tabular and

graphical form illustrating the ability of the leak rate measurement

system and computer program to determine the containment leakage

rate after approximatley six hours of testing.

As a result of the July 20, 1971 meeting, it was agreed to conduct the

Oconee Nuclear Station Unit 1 containment leakage rate test for a
duration of ten hours. In August 1971 the reduced pressure test and
peak pressure test were successfully conducted at Oconee, each for a
duration of ten hours.

The data indicated that a containment leakage rate test can be

successfully run in less than twenty four hours and it seems neither

necessary not desirable from a practical standpoint for a utility to

commit to a 24 hour leak rate test.

7 1 77



NQ

In March 1972 the Turkey Point Plant Unit 4 containment 
integrated leak

rate test was satisfactorily completed in less than 
twenty four hours.

The test durations for the peak and reduced pressure 
tests were 8k hours

and six hours respectively.

Though data presented to justify containment leakage 
rate tests for

durations of less than 24 hours was originally based 
on pressurized

water reactor containments, similar criteria can 
be applied to boiling

water reactor containments. In June 1972 the primary containment

integrated leak rate test was satisfactorily completed 
at Pilgrim Unit 1.

At the request of the client both the peak and reduced pressure tests

were run for twenty four hours. However, review of the data confirmed

V that the criteria previously applied to pressurized water reactor

containments also applies to boiling water reactor 
(BWR) containments.

The Pilgrim Unit 1 containment integrated leak rate 
tests could have

been satisfactorily run is less than twenty four 
hours. The instrumenta-

tion used and the method used to measure the leakage 
are the same. In

general, only the contaimaent size and maximum allowable 
leakage rate

vary from site to site.

The recommended criteria for determining when a 
containment integrated

leak rate test is successfully completed is presented 
in Section 2.0.

Detailed explanations as to how the leak rate is determined and reported

are presented in subsequent sections.

Section 4.0 describes instrumentation previously 
and currently used by

Bechtel personnel. However, different instrumentation may be used on

future containment integrated leak rate tests if 
it can be shown that

the instrumentation provides equal or better test 
progress and results.

1-2
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2.0 TEST DURATION CRITERIA

2.1 Historical Data

This discussion is based on fourteen containment integrated
leak rate tests conducted on seven containments during the past
two years. Peak pressure and reduced pressure tests were
conducted at: Palisades Nuclear Power Station; Point Beach
Nuclear Power Plant Unit 1; Point Beach Nuclear Power Plant
Unit 2; Turkey Point Plant Unit 3; Oconee Nuclear Power Plant
Unit 1; Turkey Point Plant Unit 4; and, Pilgrim Nuclear Power

Station Unit 1.

A computer printout of the test report for each of these tests
is provided in Appendix B of this report. Additionally, a graph
.of the Calculated Leak Rate versus Test Duration is provided for

the reduced pressure tests (Figure B.1) and for the peak pressure

tests (Figure B.2).

2.2 General Discussion

The objective of conducting a containment integrated leak rate
test is to verify that the integrity of the containment is in
compliance with the criteria set forth in the plant Final Safety

Analysis Report and Technical Specifications.

This objective is accomplished by pressurizing containment and
measuring the resulting leakage of contained air. Data is

accumulated at least hourly during the containment test period.,"

The data is then statistically compiled and reported to enable
test personnel to make a decision as to the test results based
on the data presented.

A review of the data showG that in practically every case the
magnitude and the trend of the calculated leak rate indicates
a satisfactorily completed test in less than twenty-four hours
of test duration. Based upon this review the following contain-
ment integrated leak rate test duration criteria were formulated.

A. Bechtel Computer Program

The decision as to whether or not the leak rate is satisfactorily
completed is determined from the values and trends of'the
measured data, the magnitude and trend of the calculated leak
rate, the statistical analysis of the data as provided by the

loll\ Bechtel Corporation computer program, 
and the judgment of test

personnel based on an overall review of test data and on
previous testing experience.

2-1
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Additionally, it should be noted that analysis of data is

based on information received from the Bechtel containment

structure integrated leakage rate test computer program

printouts.

cThe Total Time, Point to Point and Trend Reports are computed
using formulas presented in ANSI N45.4-1972 as described in

1 )A Section 6 of this topical report. In addition to computing

the leakage rate, the Bechtel computer printouts provide& Linformation concerning the mean, standard deviation and 95%
confidence limits of the measured data.

Consequently, the below listed criteria may not be useable

by others using different methods to analyze data and

compute the containment structure integrated leakage rate.

B. Containment Atmosphere Stabilization

After the containment has been pressurized to test pressure
a plot shall be made of the average containment air temperature

c'j. versus time.

This plot yields a farily smooth curve which will approach

a straight line. A sloped straight line indicates that

a heat sink or heat source (due to ventilation system
operation for example) exists inside the containment. If

heat sources or heat sinks are insignificant the plot will
become horizontal.

If the status of heat sinks or sources changes during the test

(starting or stopping ventilation system fans or cooling water

for example) the slope of the line will of course change.

A plot of containment air absolute pressure versus time is

also plotted. The pressure-time curve should follow the

temperature-time curve. For example if the current contain-
ment air temperature and pressure are 70OF and 65 psia,
respecti.vely, and the temperature drops 0.10F in one hour, the

i"A pressure should drop 0.012 psi or more (depending on the leak
rate) during the same hour.

2-2



C . Sensor Malf unction

In addition to the above plots the recorded data of individual
sensors must also be continuously reviewed. The trend of each
sensor should follow the trend of the average. Deviation from
the trend may indicate a faulty sensor.

In general, the number of sensors that can be lost without
having to abort the test is a function of the number of
sensors used, the sensor locations, and the volume fractions
assigned to the sensors.

However, if data recorded over the past five hours indicates
that dewpoint temperatures, i.e. partial pressure of water
vapor, have stabilized and any changes are not of an order
to cause error in leak rate calculations, then malfunction
of any or all of the dewpoint sensors shall not require aborting
the test (See ANSI N45.4-1972, section 7.9). Otherwise, at
least two thirds of the dewpoint temperature sensors must be
functioning properly during the test.

At least two-thirds of the drybulb temperature sensors must
be functioning properly during the test.

At least one precision pressure gage must be functioning
properly during the test.

D. System Verification

Subsequent to calculating the leak rate a superimposed leak
rate of known magnitude is established. Data for verification
portion of the test is reviewed and analyzed in the same manner
as the data for leak rate portion of the test.

2.3 Duration Criteria

Specifically, the following criteria shall be met in order to

,consider an integrated leak rate test satisfactorily completed:

A. Containment Atmosphere Stabilization

Once the containment is at test pressure the containment
atmosphere shall be allowed to stabilize for about four hours.
The atmosphere is considered stabilized when:

LThe rate of change of average temperature is less than
1.00F/hour averaged over the last two hours.

or

2. The rate of change of temperature changes less than 0.50F/

hour/hour averaged over the last two hours.

2-3
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B. Data Recording and Analysis

1.. The Trend Report based on Total Time calculations shall

indicate that the magnitude of the calculated leak rate

is tending to stabilize at a value less than the maximum

allowable leak rate (La). (Note:- The magnitude of the

calculated leak rate may be increasing slightly as it

tends to stabi~lize. In this case the average rate of

increase of the calculated leak rate shalt be determined

from the accumulated data over the last five hours or

last twenty data points, which ever provides the most

points. Using this average rate the calculated leak rate

can then be linearly extrapolated to the 24th hour data

point. I-F this extrapolated value of the calculated leak

rate exceeds 75% of the maximum allowable leak rate (La)

then the leak rate test is continued.)

and

2. The end of test upper 95% confidence limit for the calculated

leak rate based on Total Time calculations shall be less

~ *~ than the maximum allowable leak rate.

and

3. The mean of the measured leak rates based on Total Time

calculations over the last five hours of test or last

twenty data points, whichever provides the most data,

shall be less than the maximum allowable leak rate.

.4 
and

;14. Data shall be recorded at approximately equal intervals and

in no case at intervals greater than one hour.

and

5. At least twenty (20) data points shall be provided for proper

statistical analysis.

and

6. In no case shall the minimum test duration be less than
six (6) hours.

C. Verification

1. Containment atmospheric conditions shall be allowed to

stabilize for about one hour after superimposing the

known leak rate.

2. The verification test duration shall be approximately equal

to half the integrated leak rate test duration.



3. Results of this verification test shall be acceptable
provided the correlation between the verification test
data and the integrated leak rate test data demonstrate
an agreement within plus or minus 25 percent.



9 3.0 ANALySIS METHhODS

3.1 General Discussion

The two methods of leakage rate testing 
generally applied to

primary containment systems are the 
Reference Vessel Method

and the Absolute Method. Both methods are described in ANSI

N45.4-1972, "Leakage Rate Testing 
of Containment Structures

once the method of leakage rate testing 
has been selected, two

procedures for calculating the leakage 
rate are available.

Both procedures, Total-Time and Point-to-Point, 
are described

in ANSI N45.4-19
72.

3.2 Absolute Method

The method of leakage rate testing employed 
by Bechtel Corporation

for primary containment structures 
is the Absolute Method since

Bechtel testing experience has shown 
that the Absolute Method is

currently more practical for the 
testing situations encountered.

Using instrumentation of comparable 
accuracy and repeatability

both the Absolute Method and Reference 
Vessel Method provide

comparable leakage rate measurement 
results. However, the

Absolute Method is preferred by Bechtel 
for the following reasons:

A. To accurately determine containment 
atmosphere conditions

all regions of the containment should be sampled. 
This

can be accomplished easily and relatively 
inexpensively

using the Absolute Method.

B. The leakage rate formula for the Reference 
Vessel Method

presented in ANSI N45.4-1
972 assumes that reference

vessel atmosphere and containment atmosphere temperatures

are equal. This temperature equalization is 
generally

difficult to attain. Therefore, the usual Reference

Vessel Method can make the reference 
vessel a gas thermometer

and the shorter the time interval 
between taking data the

greater the error associated with 
a variable temperature

lag.

C. Reference Vessel Method instrumentation 
located inside

the containment is susceptable to 
leakage. Consequently,

an additional leak rate test must 
be conducted on the

reference vessel system. Also, due to their complexity,

a minimum number of vessels would 
be built and installed.

Should a small leak occur in a reference 
vessel the contain-

ment must be depressurized to make repairs - a time

consuming and costly operation. Absolute Method instrumenta-

tion located inside the containment 
is not susceptible to

such failure.

3-1

-"For V



A. - t.*.~ .~'. ,* ~ ~ . ,..'A.~.... ~ - . . .' .~,., -

D. Due to redundancy provided by the number of sensors
installed f or the Absolute Method, should a small

percentage of the sensors malfunction the test need not

be aborted. The inoperative sensors are simply factored

out of the program, volume fractions recomputed for the

remaining sensors and the test continued.

3.3 Total-Time and Point-to-Point Calculations

The Bechtel Computer program uses both the Total-Time and

Point-to-Point procedures for calculating containment structure

leakage rate. These procedures are described in ANSI N45.4-1972.

Leakage rate test reports were originally based on the Point-to-

Point calculations as recommended by the April 1970 issue of

ANS 7.60 (now ANSI N45.4-1972). Now, however, as recommended

by Appendix J to 10CFR Part 50, "Reactor Containment Leakage

Testing for Water Cooled Power Reactors," leakage rate test

reports are based on the Total-Time calculations. Experience has

show~n that Total-Time calculations provide better results.

Additionally, the current revision of ANSI N45.4-1972 recommends

the Total-Time procedure.

The Total-Time procedure is preferred since it reduces the effect

of instrument errors on leakage rate computations as the total

test duration increases. Additionally, any other errors which

occur at one data point affect only that data point.

For the Point-to-Point calculation the magnitude of the effect

of the error on calculations is greater for a given data point

and also affects subsequent data points. As an example, the

following illustration is provided for a time distortion effect

called time parallax:

Assume that the 1400 data was actually taken at

1402 but recorded as taken at 1400. The 1430 data

was taken on time. The test started at 0800. Data
is taken every half hour.

The 1400 Measured Leak Rate using Total-Time calcula-
tions would be in error by a factor of

+-2 minm +2 mini - +0.0056
6 hours 360 min

or about +;i%. The 1430 Measured Leak Rate would
be correct.

On the other hand, the 1400 Measured Leak Rate

using Point-to-Point calculations would be in error
by a factor of

+2 min +2 min 0.6
0.5 hours 30min

or about 6.7%. The 1430 Measured Leak Rate would be in

error by about the same amount except opposite in sign.



The Point-to-Point procedure is retained as part of the computer kI - report printout since this method of calculation will more
rapidly indicate departures from the trend late in the test
period.

3
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4.0 TEST INSTRUMENTATION

4.1 Parameters Monitored

During the primary containment leakage rate tests, measurements
are made of containment atmosphere drybulb temperature, dewpoint
temperature (for vapor pressure determination), and absolute
pressure.

4.2 Drybulb Temperature

S\ Temperature sensors generally used are 100 ohm copper thermohm

4\ \, detectors employing a sensitive element of extremely pure copper
wire, wound and annealed to minimize strains. This construction

, \• 'provides a definite resistance value at each temperature within
the range of the detector. This stability and accuracy assures
the repeatibility so important in leakage rate calculations since

"r •computations are based primarily on measuring the change in temper-
ature and not on measuring the actual temperature. Response time
for 90% of a temperature change is about 40 seconds. The limit of
error of the detector is +0.50F over a range of 320F to 250OF with
a repeatability of 0.1OF.

Generally, twelve to twenty-four resistance thermometers are located
throughout the containment. The number selected is a function of
the containment free air volume, the containment configuration, and
the redundancy desired to insure a representative containment air
sampling should there be temperature sensor malfunctions. The
locations of the sensors are selected, based on a temperature survey,
to provide a representative sampling of containment atmosphere
temperature. Each temperature sensor is assigned a volume fraction
which is based on the fraction of the containment total internal
free air volume, i.e. temperature zone determined by temperature
survey, that the sensor is monitoring.

The recorded values of temperature for each temperature sensor are
fed into the computer. The computer program then corrects for
volume fractions, calibration curves and conversion tables, as
required, and computes one total, corrected, average containment
atmosphere temperature in degrees F,

4.3 Dewpoint Temperature (Vapor Pressure)

Dewpoint temperature sensors generally used are described as follows:

a. Aluminum oxide humidity sensors which consist of an aluminum
strip which is anodized by a special process to prcvide a porus
oxide layer. A very thin coating of gold is evaporated over
this structure. The aluminum base and the gold layer form
the two electrodes of what is essentially an aluminum oxide
capacitor. Water pressure directly affects the electrical
capacitance and hence the sensor output. System accuracy is
+10C or +1.80F over a Dew/Frost point temperature range of
-1100C to +200C, with a repeatability of +0.50C in the humidity
range commonly encountered during the test.

4-1
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b. Resistance dependent humidity sensors which 
have an insulator

surface consisting of an epoxy filled fiberglass cloth 
on which

are deposited a pair of intermeshing gold fingers. The disc is

mounted on a two-stage thermoelectric cooler. Current to the

cooler is controlled by comparing the sensor impedance 
to a

fixed resistor. The dewpoint determinination is based on

conductivity. System range is -20°F to 140OF with an accuracy

of +10F over a dewpoint range of +60°F to +100 0F with a

repeatability of +0.5
0 F.

Generally, six dewpoint temperature sensors are located 
throughout

the containment. Dewpoint temperature sensors are located following

a temperature survey and each sensor is assigned 
a volume fraction

corresponding to the fraction of the containment internal free air

volume monitored by that sensor.

The recorded values of dewpoint temperature 
for each sensor are fed

into the computer. The computer program then corrects for volume

fractions, calibration curves and conversion 
tables and computes

one total, corrected, average containment atmosphere 
water vapor

pressure in PSIA.

4.4 Absolute Pressure

The pressure sensor generally used is a precision 
pressure gage

which consists of two parts: an interchangeable fused-quartz

Bourdon tube capsule and a null-sensing optical readout 
unit.

Optical coupling between pressure sensor and readout 
eliminates

reactive and frictional forces on the sensor, assuring 
optimum

repeatibility. Range is 100,000 counts full scale; resolution

0.001% of full scale; repeatibility 0.001% of full scale; and,

accuracy of 0.015% of full scale.

The recorded value of pressure is fed into the computer. The

computer program corrects for a tube constant associated 
with the

Bourdon tube and computes one total, corrected containment

atmosphere absolute pressure in PSIA.

4.5 Instrument Error Analysis

The error analysis is conducted twice. The analyses are used

primarily to select a balanced integrated leak rate measurement

system and evaluate, in advance, the figure of merit 
for the

system. The first error analysis determines the range of expected

error based on the instrumentation calibration tolerances. 
The

second error analysis determines the range of expected error based

on instrumentation repeatability.

Since containment leakage rate computations are a function 
of changes

in temperature and pressure and not the absolute value, the repeata-

bility error analysis is more meaningful. However, both analyses are

provided.
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ACCURACY ERROR ANALYSIS

The measured leak rate in weight percent per day is computed
using the absolute method by the formula:

(1 4 ) - 1 n]

where:

- P. - = total containment atmosphere absolute
pressure, in psia, at the start of
the test, corrected for water vapor
pressure.

n n v2
total containment atmosphere absolute
pressure, in psia, at data point n
after start of the test, corrected for
water vapor pressure.

m containment mean atmospheric temperature in OR,
at the start and at data point n, respectively.

H - test interval in hours between time 1 and time n.

R gas constant (assumed to be a constant for the
entire range of pressure and temperature).

The change or uncertainty interval in M due to uncertainties in
the measured variables is given by:

bM H L dP2

+dM b T 2+7d-- T1

P22 +

+ dML(dT 2

(dM 8
dP 1 1,

b T2) 2 ]11

where & is the standard error for each variable. This formula
assumes that all errors are systematic rather than random in
character. Even though the formula is deterministic it does,
however, allow assessment of figure of merit for various equip-

ment to be used in the measuring system without the need for
assembling and calibrating the system as an entity.

' "• I•, •

Tj,T n



,',... .,~.... .. ..-

The error in M after differentiating is:

eM =2400

H.

S( ~2

T1 ep 
2

P \ 2 T12

2
e T +

P2TI e

1 2

2)]

where:

b - p

ep2 " PP2

eT -e eTT1 eT2

For the purpose of developing a finite number for eM using

equation (3), it is necessary to assume certain containment

conditions based on historical data encountered in previous

Bechtel tested containment vessels. Therefore, the following

conditions will be assumed tc exist:

1. For purposes of comparison to other tests H-24 hours.

2. Containment leak rate is essentially zero, that is:

P1 - P2

T1 2

P -1 P VPVi mV2

3. Containment mean absolute pressure 
= 60 psig.

4. Containment mean atmosphere temperature (drybulb) 
= 80°F -

539.70R based on 20 volume weighted temperature sensors.

* Equation (3) has been verified by K. Joroshek and E. Weipport, Tightness

Investigations on Reactor Safety Pressure Vessels," Vo. 13, No. 3, March 1961.

*1 4-4
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5. Containment mean dewpoint temperature - 70°F based on
6 volume weighted dewpoint temperature sensors.

Equation (3) becomes:

eM 010 [ 2,( "I + 2(#eT 2 i ½T i

where:

e the error in pressure which accounts for the
eP error in the total pressure measurement system;

both total absolute pressure and water vapor
pressure.

ep - (e_)2
T

+ (ePv) 2

e - inst. accuracy error/ * no. inst. - error in
total absolute pressure in psia.

a - inst. accuracy error/ fno. inst. - error in
water vapor pressure (dewpoint) indicator in
psia at 700F.

eT - inst. accuracy error! Vno. inst. - error in
temperature, oR.

Substituting the instrument accuracy values for the instrumen-
tation previously described in this section into above equations
yields:

-r ±(0.015%)(scale reading}/'--

- ±(0.00015)(74.700 psia)

ep W +0.0112 psia

+--1°C +±1.8OF-P V _ ý - +0.7350F

and from the steam tables at a dewpoint of 70°F

M +0.00918 psia



and,

e +_ (0.0112 psia)
2 + (0.00918 psia)

2

ep +0.0145 psia

e 0.30F 0.30Re-" +-"--- "--

T -

e - _+0.0671°R

Substituting into equation (4) yields:

L2(0014) 2  + 2 67)27½

a - +0.0326 weight percent/day

REPEATIBILITY ERROR ANALYSIS

Using the same formulas as before the repeatibility error is
substituted for the accuracy error.

e - +(0.001%)(scale reading)

- +(0.00001)(74.700 psia)

e., - +0.000747 psia

0.50C 0.90F
e -- - -+

e = +0.367 0F

Pv

and from the steam tables at a dewpoint of 70°F:

e +0.00465 psia

ep -+ (0.000747)2 + (0.00465 ]

e +0.00471 psia

±0O10F ± 0.10R

eT - 0.0223°R
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Substituting into equation (4):

47__ / 20.0223 2 1eM -t0 0,00 00 +0 2LI7~."-7 ' + 2 539.7

eM - +0.0107 weight percent/day

It should be noted that the errors associated with the above

analyses are the worst possible or worst probable errors caused
by the instruments. For measurements systems with multiple

componenets, system calibrations typically show higher precision
than inferred from the so called worst possible or worst
probable error analyses.



5.*0 COMPUTER PROGRAM AND PRINTOUTS

5.1 General Discussion

The computer program used was developed by Bechtel Corporation
specifically for the purpose of computing containment, structure
integrated leak rates. The formulas used in the Bechtel Integrated
Leak Rate Test Program are taken from formulas and guidelines
presented in ANSI N45.4-1972.

The primary computer system currently used is the GE635 time share
system. The computer is located in San Francisco. A remote
terminal is taken to the jobsite and is linked to the Bechtel
computer via telephone. The remote terminal is used to input
data and receive leak rate reports at the jobsite thereby providing
leak rate status reports immediately after data insertion.

The computer program is basically a two step program. The first
step consists of computing the total, corrected, average contain-
ment atmospheric temperature and absolute pressure and providing
a printout of this information. The second step then utilizes
this information, called the Corrected Data Summary, to compute
the leakage rate and provide a printout in report format.

5.2 Corrected Data Summary

'I The uncorrected value of each containment atmosphere parameter
monitored (drybulb temperature, dewpoint temperature, and
absolute pressure) is fed into the computer program. (See
Appendix A, pages A-2 and A-4). The data is then corrected as
explained in Section 4.0 and a Summary of Measured Data is
printed out listing each sensor and the corrected value. This
gives the operator an opportunity to verify that the instrumenta-
tion is functioning as expected.

'N5.3 Report Printout

'2 The second step of the computer program computes the leakage rate
and provides a report as shown in Appendix A, pages A-6 through
A-8. The report is divided into three sections as follows:

> A. Leak Rate Based on Total-Time Calculations.

B. Leak Rate Based on Point-to-Point Calculations.

4C. Trends Based on Total-Time Calculations.

The Time, Temperature, and Pressure column data in the leak rate
reports are obtained from the Corrected Data Summary blocks
explained previously. The Measured Leak.Rate, Calculated Leak
Rate and 95% Confidence Limits column data are computed from the
Corrected Data Summary as shown in Section 6.0.



The Time column in the Trend Report is not the time the 
data was

taken as in the leak rate reports, but the elapsed time 
since the

start of the test. The number of data entries since the start

of the test is shown in column two. The Mean, Calculated Leak

Rate, and Change in Calculated Leak Rate column data are 
computed

as shown in Section 6.0.

The Trend Report has recently been added as a computer program

report printout and is provided to give test personnel a better

indication of how the test is progressing.

.5.4 Computer Prolzram Logic Diagram

A computer program logic diagram is shown on Figure 
5.1, page

5-3 to illustrate the general flow of the user's decisions.
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CONTAINMENT INTEGRATED LEAK RATE TEST PROCEDURE
COMPUTER PROGRAM LOGIC DIAGRAM

Figure 5.1
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6.0 LEAK RATE COMPUTATIONS

6.1 Measured Leak Rate

The formula for computing the measured leak rate (M) is taken
from ANSI N45.4-1972, "Leakage Rate Testing of Containment
Structures for Nuclear Reactors." The derivation of the formula
is also given in ANSI N45.4-1972.

The formula is as follows:

2400 [1
H

TI (P2 - Pv2 )

T2 (PI - PVI)

where,

M - measured leak rate in weight percent per day.

H - time interval, in hours, between measurements.

TT 2  = mean absolute temperature, OR, of the contain-
ment atmosphere at the beginning and the end of
the test interval (H) respectively.

PJP2 - mean total absolute pressure, PSIA, of the
containment atmosphere at the beginning and
end of the test interval (H) respectively.

Pv1, Pv2 - mean total water vapor pressure, PSIA, of the
containment atmosphere at the beginning and end
of the test interval (H) respectively.

"P1 - Pi vl

2 = P2 - Pv2

Since the computer program corrects the containment atmosphere
absolute pressure for water vapor pressure prior to computing
the leak rate M, equation (1) becomes:

2400 TP (2)

The values of time, temperature, and pressure required to calculate
M using equation (2) are taken from "Temperature and Pressure
Corrected Data Summary" block of the computer printout for both the
Total-Time and Point-to-Point calculations.

An explanation of the origin of the "Temperature and Pressure
Corrected Data Summary" block is presented in Section 5.2.



Appendix A to this report provides a computer printout report

of an actual leak rate test with a known leak. A tabular listing

of measured leak rates is shown on pages A-7 and A-8. A plot of

the measured leak rates for leak rate based on Total-Time

calculations is provided on Figure A.1, page A-9.

Appen lix C provides a sample problem illustrating how the 
measured

leak rates (M) were calculated in the ILRT Demonstration 
Report

(Appendix A).

6.2 Calculated Leak Rate

Since it is assumed that the leak rate is constant during the testing

p eriod, a plot of the Measured Leak Rate versus 
Time would ideally

yield a horizontal, straight line. Obviously, sampling techniques

and test conditions are not perfect and consequently the 
values of

measured leak rate deviate from the ideal straight line 
plot situation.

The method of Least Squares is a statistical procedure for 
finding

tha "best fitting" straight line, commonly called a regression 
line,

for a set of measured data such that the sum of the squares of the

deviations of each measured data point from the straight line is

minimized.

Using this statistical process a regression line is "best 
fit" to

the calculated values of measured leak rates. The value of leak

rate based on the regression line is called the calculated 
leak

rate WL.

*.............The regression line equation for the Least Squares 
"best fit"

straight line is:

L -A + Bt (3)

Sand therefore, the calculated leak rate at some specific time

(t) is expressed as:

Li WA+ Bti (3A)

The deviation of the measured leak rate (M) from the calculated

leak rate WL is shown graphically on Figure A.1 in Appendix A and

is expressed as:

Deviation -Mi -Li

It was mentioned previously that the regression line is "best-fit"

to the measured leak rate data by minimizing the sum of the squares

* ~ ~of the deviations (i.e., the sum of the squares for error). Expressed

I mathematically we wish to minimize:

SSQ 2E(Mi - Li)2 (4)



were SSQ is the sum of the squares of the deviations and

n
-7

Substituting equation (3A) into equation (4) yields:

SSQ = [Mi- (A + Bti) 2 (5)

Using differential calculus, the numerical values of A and B
that will minimize SSQ can be determined. It can be shown
that A and B are the solutions to the following pair of simul-
taneous linear equations:

(t i - tE)(Mi - M)
B- (ti

nXtiMi - (Mti) (Mi)
B nt 2 - (=t)2 (6)

A - M•-B (7)

where,

(8)
n

- i (9)
n

Substituting equations (6), (8) and (9) into equation (7)
yields an alternate equation for A:

(= Mi) (t i2)- (2 t ) (2 tiMi)
A- - 2 (10)

Y n MEt (M ti)

Equations (6) and (7) are referred to as the Least Square
Equations and are used by the computer program to compute the
calculated leak rate for the Total-Time and Point-to-Point
calculations.

Appendix A to this report provides a. computer printout report of
an actual leak rate test with a known leak. A tabular listing of
calculated leak rates is shown on pages A-7 and A-8. A plot of the
calculated leak rates for leak rate based on Total-Time calculations
is provided on Figure A.1, page A-9.

6-3
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Appendix D provides a sample problem illustrating how the

calculated leak rates (1) were computed in the ILRT Demonstra-

tion Report (Appendix A).

6.3, Confidence Limits

Even though the regression line is statistically determined to

minimize the sum of the squares of error, the values of calculated

leak rate cannot be considered to be exactly correct. If the

containment integrated leak rate test were run a number of times,

under the same conditions, the calculated leak rates would be

close in value but not exactly the same each time.

However, based on statistics we can establish confidence limits

associated with the regression line such that the limits of the

calculated leak rate computed would successfully enclose the

true value of the desired parameter a large fraction of the time.

This fraction is called the confidence coefficient and the interval

within the confidence limits is the confidence interval.

Confidence limits for the integrated leak test computer program

are determined based on a confidence coefficient of 95%. This

means that the probability that the value of calculated leak rate

will fall within the upper and lower confidence limits, or confi-

dence interval, is 95%.

To determine the value of the confidence limits the following

statistical information is required: the variance, standard

deviation, and Students' T-distribution.

The variance, as the name implies, is a measure of the variability

of individually measured data points from the mean, or in this case,

from the regression line. The variance of the measured leak rate

(M) from the calculated leak rate (L) is given by:

n-2 (1

4where a2 is the variance and s is the standard deviation based on

(n-2) degrees of freedom. SSQ is computed from equation (4).

The standard deviation has more practical significance since

* computing the standard deviation returns the measure of variability

to the original units of measurement. Additionally, it can be shown

that given a normal distribution of measurements, approximately 95%

of the measurements will fall within two standard deviations of

the mean.

The number of standard deviations either side of the regression

line which establish a 95% confidence interval are more accurately

determined using a statistical table called a "~Table of Percentage

Points of the T-Distribution" and provide increased confidence in

outcomes for small and large sample sizes.



Since we are interested in reporting a single value of calculated
leak rate based on measurements taken over a specific time period,
an additional factor is applied to the formula for computing the
variance and hence, the standard deviation.

For additional information concerning the use of the T-distribution
and the use of the factor applied to the formula for determining
variance and standard deviation consult reference I or any similar
publication on probability and statistics.

The Table of T-Distributions has been formulized for use by the
computer program as follows:

2.37226 2.8225T 1.95996 + + - (12)

(n-2) (n-2)2

where the value of T is based on 95% Confidence Limits and (n-2)
degreees of freedom.

The application of'the additional factor to the variance formula
yields:

2 2

rr n 2

where t is the time after start of test.p

Taking the square root of equation (13) yields the standard
deviation:

- s (14)n (ti t )2

The upper and lower confidence limits can now be determined,
the confidence limits being equal to T standard deviations above
and below the regression line. Combining equations (12) and (14)
yields:

Confidence Limits - L + T (15)

or

UCL L + T (16)

LCL L - T ,(17)

where UCL and LCL are the upper and lower confidence limits
respectively.
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Equation (16) and (17) are used by the computer program to

compute the 95% Confidence Limits for both the Total-Time

and Point-to-Point Calculations.

Appendix A provides a computer printout report of an actual

leak rate test with a known leak. A tabular listing of 95%

Confidence Limits is shown on pages A-7 and A-8. 
A plot of

UCL and LCL for leak rate based on Total-Time calculations 
is

provided on Figure A.1, page A-9.

Appendix E provides a sample problem illustrating how 
the 95%

Confidence Limits were computed in the ILRT Demonstration 
Report

(Appendix A).

It should be noted that the standard deviation computed by

equation (14) will not yield the same value for standard

deviation reported at the bottom of the tabulated data on the

ILRT Demonstration Report printout, Appendix A, page A-7 
and A-8.

The standard deviation reported on the computer printout is 
the

standard deviation of the measured leak rates from the mean 
and

is computed by:

/(Mi -M)

n-1

The standard deviation is equation (14) is related not to the

mean but to the regression line.

6.4 Trend Report

The trend report uses values previously calculated, with the

exception of the change in calculated leak rate column, to

provide a printout which indicates the trend of the mean of the

measured leak rates, the trend of the calculated leak rates 
and

the trend in the change of the calculated leak rate.

The change in calculated leak rate is computed by taking 
the

difference between the latest calculated leak rate and 
calculated

leak rate immediately preceeding.

The trend report is used primarily to determine when the leak 
rate

is stabilizing.

Trend report values of calculated leak rate are the least squares
"best-fit" values described in Section 6.2.

6-6
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EN-TOP-iAPPENDIX A

ILRT DEMONISTRATION REPORT

i4 The demonstration integrated leak rate test (ILRT) presented in this Appendix

is a portion of an actual containment test. In this case there was a leak of

sufficient magnitude to cause the test to fail. The source of leakage was

discovered and repaired and the containment was then retested satisfactorily.

An actual containment test with an excessive leak rate was used 
for this

demonstration report to illustrate how rapidly the system detects and reports

an excessive leak rate.

Pages A-2 and A-4 illustrate how data is entered for a given time period.

Pages A-3 and A-5 illustrate the computer printout of temperature, 
pressure,

and vapor pressure after all corrections have been made for calibration

curves, tube constants, etc. Temperature is in degrees F, pressure in psia

and vapor pressure in psia. The average containment atmosphere temperature

corrected for volume fractions and the average containment absolute 
pressure

corrected for vapor pressure and volume fractions is shown at the bottom

of Pages A-3 and A-5.

"Temperature and Pressure Corrected Data Summary" values, including 
those

shown at the bottom of Pages A-3 and A-5, are entered into the computer in

the format shown at the top of page A-6.

Three report options are available. These include a Trend Report, a Total-

Time Report and a Point-to-Point Report which are shown on pages 
A-6, A-7

and A-8 respectively.

A plot of the Total-Time Report values is shown on page A-9.
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ENTER TIMEDATE= 1:3:30, 0:3 05

ENTER 21 TEMP. READ . IN DEG. F
T I

= 77.59
T 2

= 78.51
T 3

T 4
= 77.45

"T 5
= .63

T 6
= 77.24

T 7
75.36

T :3

= 75.97
T 9

= 75.83
T 10

= 76.0:3

T 11
..... 3:3

T 12
= 76.2:3

T 13
='7.3.15

T 14
= 74 .-

T 15
= 737.43"

T 16
= 73 . .40

T 17
= 7.3.4:3

T 1:3

T 19
C,. 2 7.

T 20
= 69 .91

T 2-1
= 619.96

ENTER I PRESZ. IM A
P I
= 44 . .38, I
ENTER 6' AP. .E. II DE, FYItER 1 ,

64.009

• .... "..•, = 61 .12:

iO ~= 56.12,:

VP 4251.4.3
',P 5

:,." 'i = 54

.I5 =5.57
A-2
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:IUMMARY OF MEA2URED DRTA FiT TIME 1330

t7i

4

5

7
4
5
6
17

is
19

10
21
1.
13
14
15
16
17
18
19
20

4
5

6

77.• 59 0
73 .5 t 0

77.450
77 .6:30
77.240
75.860
75.970
75.880
76.0:30
75.•:380
76 .1E•"

7:3. 150
74 .220
73.480
73 .400
3 .43 0

70.190
70.270
69.910
69.960
44. :31I

0.296
0 .257
0 ..223

06.188
0 . 189

TEMP. rilD PRE2Z. CORRECTED DATA ;:IJMMAPY

TIME 1330

DRTE 305

TEMP= 76.422717

PRES = 44.191677

TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TPP:
111PRS
VPR.S
111PR3
',PRS
VPR!S
'VPRS



ENTER TIMEDATE
= 1400,0305

ENTER 21 TEMP. READ. IN DEG. F
T I

= 77 .47T 2
7S 7.4 7

77.54
T 4
=7.35

T 5
= 77.52

T 6
= 77.16

T 7
= 75.75

T 8
= ,•. 35

T 9
=75.76

T 10
T 11

T 12

T 13

T 14
= 74.14

T 15
= 7S.39

T 16

T I7

= 7. •42.
T 17

= 70.11
T 19

= 70.23"
T 20

= 69.36
T 21

= 69.90
ENTER 1 PRE2S. tHi P'S IA

P 1
= 44.370
ENTEF'. 6 P. PRE:..:. In NlEG . F

VP 1
= 64.. 09

VP 2
= 61.12

VP 4

=51 .4'_
vp 5

-' • = 54.

P5451 .57
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SUiFP.' OF r0MEAS.UR.ED DFT AT TIME 1400

TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TPPS

YPP..,;

V4PRS

77.460
78.470
77.540
77. •350
77 .521)
77.160
75.7,50
75.850
75.760
75.920
75.720
76.2.30
73.060
74.14f
73.390
7S.320
73.420
70- 0. I 10
703.3 IJ
69. "i' 60
69.900
44.37 0

0.2"36
= 0..257

= 0 . E. D-'
0.-'6

=0.1.89

TEMP. AriD PRE S:2. COP.ECTED DFiTA .'IWMMRR''

TIME = 1400

D.iT E = 305

TEMP = 76.3.32724

PFIRES 44.1t1.110

.3 05

..... .. . ; • . <,, : .: : '::4 :" -•:• G : :;" • 7::';•', ,' •:• :::: :::",:• :& •:i': •4i:: i h! i:;: ;,. ,, c.•& ". :• :• :•. : j >! .. . : :: : • , •
¸

' '• < •>; :"'er7



ENTER TIME, DiTEýTEMPP.E7S
IWJHEN FINISHED ENTER 9999,,,,

1)800, 0305:
0830: 0305:
0900, C0'::05
093 0 ,5
1000., 0-3059
10:Y3, 1). 0:3 05,

1100, 0305,
I I:3, 0305,

1230, 0 I 3 5

1300C 0.305
1330.ý , 0.3- ii5,

1400. 03105,
?9'9 9,, ,

7 . CC C 3 ?:,. 9
57.4:1) 5 p-, -.3,7 .590568

7•496.3 16.

7. 12'7438
6.97,'2475,
76. ',.3aa94.3,

6.7 09837,
76 580,:54 ,
6.5.39?l58

76.4 371 ':
,6 .3:3,:'72=4,

44.:352- 1`73
44.3 4 0'64
44 -314144 =,:'-:' 1 ,t-- 4 l 3

44 2:3,0600
44 6.... -""-

44 • 5-, -44 ... ". :.':

44 .2'39474
44 ..22'8•7l 7
44 .2 1'3-9 7 0
44 .. 2- O-4'.;.2-
44.191677
44. 1:8 111 0

ILRT REER.ITF.ATIOI' FEFOFT

TIME, DATE O".T OF TEST 3.0I

T7ME AFTER &T-7.PPT OF TEST =

TP.ENIY. BR:AED ON"TOTAL-TIIME CfALC.ULi4T1OtAC.

HOUR PCý DT A ̀  MEAN OF
OF TEST ENTRIE E CALC LFP

1 .50 4 O .3!D7E+O0'C
a. O0 5 0. E366E+ 00

.!50 0.. 375E+ 1 1
:3. 00 7 0.374E+00

'3.50 'ý 3: 0 .,6 E + 00 (

4 .0ri" 0 .36 1E+i0:C
4.50 6 • . 35 7E +010

• .00 11 0 .. _-',60E+ 00
5.50 12 0 ..-3160E+ 00
6.00 1 -: 0f.:35-E+ 00

CALCULATED
LEAK RATE

0 .460E+ 00
* .37 E + C 0C

0 .'397E+00
C-I, •',"E + -0

E . E+ Cr
-:4 E+ C 0

Q,345 E + 0n

.:4; E + Q0
0 ,.34:E+ 00

CHG lIN CRLC LP.'
FROM LACT POINT

-0 .:8 74E- 01
0 2.337E- 01

-0.774E-02-
-0 .3 7E- 0 1

E. E- 02,
-0 .'?33E- O0.1 5 E - 0 1:

.2;'? 111 E - Q *'-

CALCULATED LEAK RATE IS 0 .:34'.:.E+00
MF':XIMIJM ALLWEBLE LEAK FATE I. 0.,-3E+00
L A:CT 0 DATA PFOITS: E*T7I'TABLI:CH A NEC-FiTI'v'E :SLOPE

i6.00 H'

THE
THE
THE



ILRT DA E ri-:T'RT O t'F .EFOT T

TIME, flATE :-TAR.T r!F TE:T r,.0u 30

TIME AFTER 'TAPT OF 1E.T = ,-.n0 HF

LEAK. F'.ATE "BR-Er, ON TOTAL-TIME CALC.ULATIOTN.7

TIME TEMP. P 'E:SSIJFE
(F) ,PSIR.,:

3 .50

.5 009 0. 0 0

11.50
12 .00
1O .50
13 .O0
13 .50

13.00
14 .00

77 .8 3
77 .5,-
77 .5 0-7,-' .5

77 .1.3

76 .97
76 .2a
76.71
76 .5-5
76.54
76 .4&
7 6 • :4.

44 34 0
44 .3 1
44 . Ct1
44.2S.3
44.267
44 .253
44.2.39
44.22:9
44 .":'14
44. 20 .
44 . 192
44. 131

,IER- UF..El,
LE F ..-AT E

0 .428'E+ 0 ,.,

) .536E+O0
0% I..-7 ', 0 E + 0 ,.,

I .409E+C0
0.374E+ 00

0 .3.33E+06
Ot.'3t E+0O
0 .,325E+ 00

0 .: 3 1E+ 00
o0. 3:,575,E + (Q
0 .3157 E+ C0 C

CALCi:ULR E"i
LEAK FATE

Ii.S ,: E + 0 0S.36E. 2E+ 0 0

0 .26 E+ 0 00. -5'a'E+ 00

I) I-S.5E+! 0
0.. 1-,4E + Cj 0
0.3 _•E+C" 0

-.35 ,E+ 00

0 1 -4'4E+ 1 U

IF IT IS A:%UMED THAT THE LEAK. PRATE IS CNI:TPNT:

THE MEAN CI 0- 35'E+0C
THE STANDARiD DEVIATIOIN
SKEW IS PO:ClIT I VE

I .:. 0.96_ E - 01

THE CALCULATED LEAVK ARATE AFTER 6 .00 H0UP7_,: O F TE:T E: n.:'3E+'O0

.1/ ___

_, CI F 1 E'E
L IM I.T,7_

0.1 IE+00

0. 121E+:00
0.i 12'E + 00f

0. 1:3E+ 010
0. 12E+00
i. I 2E+ O0

0. I E+ ÷ 1)
0. 1 OE+O0

2' .?E - 01

0.C, E + 0 1]

0 .t oE'+ 00C
0.6tE+O0i

0 .60lE+OC,0

0i.59E + Q QI0I .59E+00
0.59E+ + 0
pi, 10E+ 000 .50E÷:O0

* . uE*O-



ILRT DE1WT~FiTIO!'• REPORT

TIMEP DATE START OF TEST 8 .OW

TIME AFTER START OF TE-T =

LEAK RATE BASED OIN POIriT-TO-POIINT CALCULATIOrN

TIME TEMP. PPESSURE
(F) (PSIA)

:8.50
9.00
9.50

11) . C,0
1 0.5c,

1t .00
11 .50

12.50
113 . 0 0
13.50
14 .00

'77 .83
77.59

-. 50

77. 2>

77.13
76 .9'7

76.71
76 .5:

76.54
76.42
7 . . :'-:'- -

44.340
44.321
44.301
44.283
44.267

44.253"

44.229
44.214
44.202
44.192
44. 101

MEA.S URED
LEAK PATE

0.428E+00
-0.1t6E+00
0.141E+01

-0.510 E+60
n.832E+ 0 0
0. 185E+00

S.IO 1E+0
0. 155E+00
0.441E+00
0. -,,E+ 0
0. .13E+00
0.333E+ 0 ',

C ALC:ULAT ED
LEA•P RATE

0. 354E+00
0..:SSE+IoU
0 .355E+ 0 0

0.3:56E+00
00•'55 E+50,
0 .357E+O00
0.." 5,*:.EE+ 0 r
0.3 58E+00

0 . !'5'E+ 0
0. .59E+00
0 30E0

95:. CONF IDEINCE
LIMITS2

0 0.,?5E+ Ci 0
-0.92E+ 0 0

-0. '.89'E+ 00
-0 .8',E+O0C

- .2''-7'E + 0 0.37~E-iOC~-0 .8,E+00

-0 .89E+ 0C

-0 .91E+00
-0 .94E+'00
-0. 98E +00

.17E+01
ITE+O0

O.16E+01
O.16E+OI
0.16E+01
0. I, E+CII

'I.16E+01

O.16E+01
0.16E+01

1.16E+ut
0. 17E+u
0.17E+Ot

IF IT IS ASSUMED THAT THE LEAK RATE IS CON:I TAT:

THE
THE

MEAN It 0.357E+00
:.TANDARD DE',/IATIOr. I.: 0 .5 04E+ 0'

:~E1,j I: PO:ITT'/E

THE CALCULATED LEAF PRATE AFTER 6.00 HOUR- OF TE:T I-S

,. 0U HP:

oil

V ,A

0I

1. -. z, 0 E + 0-2
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BN-TOP- I APPENDIX B

CONTAINMENT INTEGRATED LEAK
RATE TEST RESULTS

Appendix B consists of computer printouts of the integrated leak rate test

results for seven containments tested by Bechtel personnel.

The computer printouts appear in the following order:

Page

Palisades
Palisades
Point Beach Unit 1
Point Beach Unit 1
Point Beach Unit 2
Point Beach Unit 2
Turkey Point Unit 3
Turkey Point Unit 3
Oconee Unit 1
Oconee Unit 1
Turkey Point Unit 4
Turkey Point Unit 4
Pilgrim Station Unit
Pilgrim Station Unit

28
55
30
60
30
60
25
50
29.5
59
25
50
23
45

psig
psig
psig
psig
psig
psig
psig
psig
psig
psig
psig
psig
psig
psig

ILRT
ILRT
ILRT
ILRT
ILRT
ILRT
ILRT
ILRT
ILRT
ILRT

ILRT
ILRT

ILRT
ILRT

B-4 thru B-8
B-9 thru B-13
B-14 thru B-18
B-19 thru B-23
B-24 thru B-28
B-29 thru B-33
B-34 thru B-37
B-38 thru B-42
B-43 thru B-46
B-47 thru B-50
B-51 thru B-54
B-55 thru B-58
B-59 thru B-66
B-67 thru B-74

Each printout consists of a listing of the Temperature and Pressure Corrected

Data Summary, the Trend Report, the Total-Time Calculations Report and the
Point-to-Point Calculations Report.

Figures B.1 and B.2, on pages B-2 and B-3 respectively, graphically present

the Trend Reports for each containment test. These graphs are provided to

concisely illustrate the integrated leak rate test result trends for the

containments included in Appendix B.

Containment integrated leak rate test results
Total-Time Calculations.

are currently reported based on

.B-I
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PALISADES 28 PSIG ILRT

FN FI .•F- 1%, 14 . -7i ,

c= O C 0 b) 5 P it, -7 ,. I t 7 1 0 ,y z, 3 . a ,0 0 9 ,•

= ý O 3 0 , 0 b ," ,li 7 6 -. 1b 1 'P 9 , v A 3 .- ,'.•30

= 09 00, 0)b•) 45 7 6.b 09 1h I, 4)3.- ON 0 69•

= 0930, C., , , 76. 5.22 530, Y3.-0 (0ie)9
= 1l000,O0 .3 4*76.-5 1 ýý D (-, , 43. O0 93 P

= 10 30 ,Ob2_4#,7 6.-51 b 448, 1 3"-/79 9 P0 3

= I 100, 0624, 76.50ý,b28, 153- 798 68 1

= 1 1 30, 0 52 4., 76. 52•88, 43.800265
120•0,0524, 76.b09138, 43.7990-22

1 1300, 0 t)2 4, 7 f). bI 41 0 ,,43.-7 9 6 43

= 1330,0524, 76. tb|11 6 32j, 43.7970bb)

1 400O,0524, 76. 509263, 43.-79 67 ý,

1 I430,0524,76.5ý31 313, 43.-7 9 l I
1= |0 0 ,0 52 4.,7 6.b 92 9 1 , 4 3.7 95b15 1

= I b 3 0 , n -I, e().b 111 i •5i• ý '. .79zi I iý4
4 76. 43. "/ 9

= 1 6:3', 0, 4p 7; f, 7 - Ag• 9 ',' t3 , 4i3. -79 A I'0A3= 1700,0tb24, 76. 0G3 37, 43.7939'i2
= 1730, b2 4,O76 /Y7H.497 , 43•79422

= 1800,0524,, 76. - ?69 676, 43.79 14PC

= Is30,0524,76. 48311,P 43.79 40 1

= 1900,Ob2i, 76.4975263, 43- 79267G

= 1930,'0t2.z,76.5 F1 3, 43-793("i
= 2000, !) 24, 76. h 0 2 40, 43. 79 11 t7

= '20 3 G),0 -4,76. .4)4731, 43.791013
= 2100,05b2, 76.540'P f, 33 ,p 3.790712

= 2 130, 0 t), A 76. 5 b /i43--9ii4 9
U 0O ,0Cb52 4, 76. 44b6 4 ,h3. "4 (134f,

P I,3(), 05PO , 76. 75 I - L , .1 3.'19 C 96
= 2 3 0,o()),"4, 76.4 4tP. :3, d,3 . 7 .913(1

= 2 330, GU S4P76. 4bI 3 , /is3.TK7 l(J
2 400,0 4b2 , ,6- 4b2312, 4,.3-79 27 7

= 0030,0525b, 7 6 e.iz 9.O, 0 3 - 7 FP7-/5
: 0 100,0(525, 76.4/nb6•25, -13 - 7 98 9ý.6)

= 2O30,(0525b, 76. , 9 , t) t 3.7 1:365,3
= 300, O0 j..t, 76-4'.b2 31891J3.p 73 92 "I

= OOi30,052b, 76 . 9z-,:133.7l 25

= ObOO,0525, 7 . 56125 ,z3.; 3 6: "

.: 1= G )0 0 , C p~b 7 (-,. 4 .
4 -j ý ' :3 "  4 :3 " 7. - '1

= 06 3 ,0,C525, 76. 43ýb Ip 43. 7h6,209

= 30f,0525, 76. /-!9L564, 43.-7R.1111
= 0730, ()50 5,7t) . 74L4 ?, 43.7h6!77

= fl On , ) b2 5, 7 6 . 4'3 5 (,1 (, 4 3. 7F,4291

, Q999 , ,,,
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PRALI:A-D•EE-: 2 i:F-: '-IG ILP'T

TIME, DATE START OF,TE-T 3.00 524

TIME AFTER START OF TEST = 24.00 HR

TRENDS-; BAS:Er' ON TOTA-L-TIME CALCUJLATIOn:

HOUR S DATA
OF TS:T ENTRIES

MEANi OF
C'ALC LR

1 .50 4 0. I35E-C1
2:0 10 5 '. 15SE-01
2.50 E. 1321 ', E- C 1
-, . I'I1- I0.229E- 1 1
-3.50 ',-: 0.23'47 E- 01

4. 0C.::-',2 1 E-I1
4.50 10 0.244E-01
5.00 11 0.2 43E-01
5.50 12 0.253E-01
6.00 13 1 0.260E-01
6.50 14 0.282E-01
7.00 15 0.292E-01
7.50 16 0 .304E-01
8.00I 17' 0.301E-0)1,,2, I.1 ]11- -.l.:' I.1IdE-lI

]1

.50 1 ,0 :02E-01
9?.00 193 0.3::05 E- 01

9 .50 20 0 .''5E- 01
10.00 21 0 .305E-01
10.50 22 0. '1E-O1
11.00 2:3 0.301E-01
11 .50 24 0.2' 9E-01
12.01 : 0 .30 0E-0 I
12.50 r-6 0.296E-O
13.00 27 0.293E-01

13.50I 28 .29E-01

14.00 29 0.287E-01
14.50 -0 0.285 E- 01
15.00 :31 0]. 283 :E- 01

15.50 3C 0L.. 2 83E-0
16.00 33. .0: _,:'.28--1- iE-01

16.50 34 U .2 '0E- 01
1 ."00 1:3 5 E- i
17.50 :36 0.273:-,E- 01

1 . 00 37 0. 1IE-01
18 50 - ,: E ''n.i1
19.0': r9 0.267E-01
19.50 4'0 0.265E-01
20.00 41 0.262E-01
2I .50 42 0 ,61E-01
21.00 4J3 0.260E-01
21.50 44 .5E-01
22.00 45 I.1 257E- 0 1

.. , 46Q. 0.256E-01
2:.00 47 0.255 E-01
. .50 4:, 0.2.54E-01
24.00 49 0r.253:E-01

THE CALCULATED LEAK RATE I:

CALC:ULATED'
LEAK FRTE

I . 2.:-: 1: E - 1:1
0. 134E-'01
0.-09E- 01

.2::33E-01
0.330-: E-01
0.291E-C01
0.3-:232E- 01

G..3-,05E-01
0._12E-01

034::E-01
0 41OE-01
0.427E-01
0.454E-01
•.428E-01

0.417E-01
0 .415E- 01
0 .40::E-01
0:.396E-01
0.:37:E-01
0.366E- 01
0.350-010, .- ,.,0E- 01

0.:34E-01
0.319E-01
0 .:30E-01

0 -. 2 E- 01
0.277E-01

0.,- .E-i010. 271E-01

0.2:3E-010 .25671E- 0 1

0.243E-01
.2536E-01

0.226E-C010.225::6E- 01
0. 22OE- 01

. l25E-Ol
0.208E-01
0 .206E-01
0.202E-01
1".2 1-1 E- 0 1
0.199E-01
0.197E-01
0.195E-01
0.196E-01

S.194EE- 0'1

CH' IN' CALC LP
FROM LA'ST POINT

-4 .956E-:2
n. 175E- 0C1
0.236E- 0Q

-0 .294E- 0:.:3
-h ,389E- 02

f. 32 0E- 02
-C" 177E-02

C .5_E- 02
0 .124E-02
0.663:E-02

1.1 FOE- 02
" .271E-02

-0. 2 1 E--02
-0 .1 5E- 0C'2
-0 .244E-0:::

- u .F 1:--: E-0:.3:

-0 .6EI4E-02
-u 14::':E-02
-u 17 SE- 0:':
-C 2 162E-02
-0 . 146E-02

- 0.12:'E-C02
-q. 145E-02

- 7 4 6 E: - 0. L::
826E- 0.:3:

C" 1:37 E- 0-3.
- 0 . 6:85E- 0:':
- .399E- 0:3.
-'".1 13E-':02
0.1312 E- 02
0 .655E- 0:3

-0 u. '99 E-0:3
-0. 1272E- 0:",

- '.'7 C'E-
C" 238E- 113

-0 .227E- 0:-:
- 0. C 27E- 03:
-0. 162E-04

- ! . 198E- 0:1::
-10.2 C03E- 0:4:3:
- 0. .2132E- 0:Z-:

0 .577E-04

THE MAXIMUM ALLOWABLE LEAF RATE I.3: 0.714E-C1
THE LAST 0 DATA POINTS E:STABLISH A NEGATIVE ELOPE
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'. ~;,'C. '. A

F'PLI:r.A E.& 2 P:< 1':I8 ILRT

TIME. DATE START OF TEST 8.00 52 2.4

TIME AFTER START OF TES.T = 24.C0 HP

LEAK RATE BEA:ED ON TOTAL-TIME CALC:ULHT I:':-:

TIME TEMP. PRESSURE
(F:) ('PSIA

9 .50
10.00

10.5 0]
11 .50
ii ,5S0

12.00
12.501:3 . O0

1.3.50
14. CI0
14.50
15. CIO
15.50
16,. 00
16.50
17. 0
17.5 0
i:3 . 00
1i .50
I9 . 0
19.50
20.0 CI
20.50
21 .0C!
21 .50
22. 00
22.50
2:3. 00
2:3.5C0
24. O0
24.50
25.00
25.50
26 . 00

26.50
27.00

76.51

7..51
76.52

. , 1

765 276.51
76.51

76.51:'

ii-..._1

76.5176.51

76.50
76.49
76.50

76 .47
76.41
76.49
76.48
76 .4
76 .45
76 45
76 .45
76.45
76 .46
76 .44
76.45_:4
.-. 45
76.45
76.45
76.43

71.46
76,.43
76 .04,

43.- 1
4 3i00
4 3. 01

4:3.79
43.79'9
43.800:n
4:.7.799
43. 799
4 .799
4:. 797

43.7,-97,
4:3.7'94
4:.795

4:3.794
43-. 796
4:-.7'94
4:1. 794
4:3:.794
4:3.791
43:.7'94

43.793-
43.:.791

431. 791
4 :". 791
43':.79 0
43:-. 790n
43:.790

43.78-:9
4:3.788: -

4 3.7'90

43.788" :'

MEAS:.-UR ED
LEAR RATE

.305E-01
-. 144E-01

u0.395E-01
U.74E- 02
u.436E-i01
0 .:11 E-01
0. 27.'9E- 01
0. 193E- 01
0. 347E- 01
0.2:34E- 01
0..357E-I01
I. 3:-,6E-01
I.545E-01
0.414E- 01
0. 474E-01
0.26:,7E- 01
0.31 .E- 01
0. 3:"5E-01
0.3 02E- 01

0.I17E-C01
0. 222E- 01
0.297E-0I
0 .244E-01
n0.316E-0i1
0.2 1:SE- 01
L.I 215E-0 1
0.21 S-o:.E" Il
0.19 EE-010.233- 2E- 01

0 .2,.20. E- 01
0.291 E-0(1
0.223-' :E- 01

0.,242E-0I1
0.173E-01
0. 146 E- 01
0.196 E- 01
L. 15S:E- 01
0.2.34E- 01

C: ALCULATETI
LEAK < RATE

0 .31 1E-O1
0 .30 S'E- 01

0.306E-01
I' S- 03E-i01
0 .301E-01
0 .299.E- 0 1

0.2'96E- 01
0. 294E- 01
0 .29E-001
0.289E-01
0.28::6 E- 01

0 .284E- I1
0 .281E-C01
0.27'9E- 01
0. 277E- 01
0 .274E- 01
0. 272E- 0i1
0.269E- 01

0I.26 ?E- 01
0 .264E- 01
S..262E-(I 1
0. 259E- 01

.-. 7E- 01
II .25E-C0 1
0.252E- 01

-• ,._ E- 01
0. 47E-i01
I 245E- I 1
0' 42E- ui
0.240IE-i01
0 .237E- 01
0 .235E-01
0.233:E- 0 1
n .230:E-01
i- . 228E:E- 01
0 .225E- 0i1
0 .223IE- 01
0 .220OE-01

95:-' I":OrF IDEMiCE
L I M I T:".:

0. 96E-4 E
0,.94E- 02

i3.?EE- 02
0. '9 UE- 0,'i. .9 0 E -CI
0 .88- 6E- 02

0.8L:4E-0'2

0, E - 0 2

0 .78-:E- OE

0.75 E- 02
0 .7,-:7E- 0 2
0n.71 E- 02
n, .6 9 E- 02

I, E I..1C

Fi: .6,4E- 02
0'l. 62E-02

S.1,6, OE-I'02•
1:1 .5 :3 E - Fi 2

A] .55E- 02
0.5E- 'i2
..51 E- 02

0.48SE- 02
0 .46E- 02

0 .43-E- 02
0 .41E-020. E -:1-: 2
.:: 6, E- 0 2

0.-3E -02
0:1 E- 02II E - A2

06E- 02

0.23E-02
I .2 O"1E- 0j2
0 . -E- i2
0 15E- 02

0 . IEE i :;

01. 95E-03.

0.51 E- 01
0.52E-0I1
I'1. 2E- 1il
i .52E-0n1
05 1E-i01
0 51E-01I-
0 .51E-01

0 .51E-01

0 .50E-01
0 .50E-01

L.I . 4?E- 0 10 .49E-01
0 .49E- 01

0I .49 E-C'11
0: . 4;:3ýE - 0 1C .48.E- 01
0 .4E-01

0 .4?E- 01
0 .47-:E- 01

I:I. 4 7E-CjI1

0.47E-01
0.47E-01
0 .46E- 0C1
i: .46E- 0C1
0.468E- 01:
I.46E-C,1
0.45E- 01
0i.45E-C01
0.45E- i, I
0 : 45E- 01
0 .44E- 0 1
0. 44E- 01
qI . 44E- 0I10j .44 E- i0 1

LI .44E- 0 I1
S.443E- l 1

0.41E- 01

B-6



0. 195E-'01
0. 15E-01
0 .201E-01
0 .2 9E- 01

. 18::E-C01
0.22:8E- 01
0 .206E-01
0 .2 C:3E-01
0 .200 E- 01
0I .23:1E-01

0 .21,::E-i01
0 .215E-i01
u .21 3E-'01
0 .21 IE-01
0.2 0':-:E- '1
0 .206E-01
n.2 0-:E- Ci
i .20CE-'1

0 .19eE- 01
*. 196E- 01

0.67E- 03:
0 .3:9 E- 03

0i i.E IE-0
-0 . 17 E- 03-
- I 4 03E

- .74E- Ci::-
-0.1 IE- 02'

-C. 10.:E- '32
-0.16E-C02
-0 19E-'02

0 .43E- 0 1u .43:E- 01
0 .42E- 01
0 .42E- 01

-IU .42E- 0 1
0.42E- 01
b .42E-01
0 .41 E- 01
0 .41E-'0:1
0C.41E-01

IF IT ASSU: A:MED THAT THE LEI. PATE I:S CEONH::TANT:

THE MEAN IC.: .25:35 E- 01
THE S<TANDARD DEVIFATI[ON l:'* 1 7TE-, 1
:':KEW I "NEi•E'3A.. T l'.'E

THE L':CLULATEr' LEAK PATE AFTER 24.00 HOURIS OF TEST 1:- 7 .1.,E-"1

PALI:SADIES 2:8 P:"IG ILPT

TIME, DATE :TART OF TEST 8.00 524

TIME AFTER :TART OF TEST = .4.10 HP

LEAK RATE BA:SED OH POI IT-TO-POIINT CRL': ULATI{0-%:

TIME TEMP. PRE:SURE
(F) (P:IA)

MEAS:RLIPED
LEAK RATE

0 .305E- i i
--0.592E-01

0. 147E+00
-0.8:6E- 01

0 .I :-: E:E+ i0i
-0.3:16E-01

0.8:7:=:E-02
-0.406E-01

0.15:2:E+ 00
-C.784E-01

0. 15 8E00 C C
0.110 CE-'1
0 .3 0'5E+0 0C

-0.12:8E+C00

':ALCALILATED
LEAK RATE

0:.24 CiE- Cii
O0.24C0E-'01
0.24 0E- 01
0i . 23:'9E- l0i 1
r;. 0-:-,9. E- 1:10.2:39E-01

0.238::=E-0 1
0. -'E -01

0.23::7 E- 01
0.'I,237 •E- 01

0.2:3-7E- 01
0.23::6 E- 01
I01 . 6E-0:i1
0 •.236: ,E -01

95. .̀ CONF I DENCE
L I M I TS

- .28 E+00- 0.E 2 E00

- 0.28:-:E +00
- 0.28:::E +00
- 0 .2:_-: E + 1:10--Iit. •: E-9+ I:1I•1

-0.2 E+ 0
-0I' .28E+00
-0 .28EE+Ci0
-. 2:E+60

-0 28E+0A0

-0 .28E+00
- 0.28:-,E +00-0 ;8EA0

0.33: :E +0 0
0 .33:=E+ 0 0
0.33=E+0 0
0.3:3V:'; +0
1.:-1: E + 1: 1:
0 . ::= E + 0 0
0 . := 3= E + 0 0i
0 . :':2 E + 0 0
0 . :32 E + 00u
0 . :32 E + 00i
0.32E+ 00
n .:1- 2 E + 0 0
C. 2 E + 0A
Ii E+ ' '

B-7

E:2- * 0 ii

29.00
29.50n
:30.00
:30.50
31 . C'0C
31.50
:32 . n01

76.43
7 .44
76.44
76 .4:3
76.44
76.45
76. am.

76.45
76.44
7E6 .44

4:3.78:74 :':.7 -:
4:3.788:=
4:3.78:6

43.787
4:', 7
4:3.74

2'<i

* "Ac'"
9--. 0 C'
9.00
9.50

10,00

1 2l .5 1:1

12.50
1.00
13 .50
14. 00
14.50
15.0110

76C51

• ..

6.51

76.5,2

.6.'-'

76.52
76.52-

7* ... 1
76.51

76.51

76.51
76.51
76.51-6.51
76.5C 1

43:.13B00
43.& 01
43.8_:00
43. E:01
4 -:1. 7 9'94 IIH 79

4:3. :::00
4:'. 799
43.7'99.
4:3.7 99
4:-.797

4 "1. .'
4 _--4. .- I9

4 .79743.794
43.797

7 asomalow , L .. .....`-% `•'#•1 ; ;:•••? •1:•.7 7< r:: .;: : ,•, : '' :•'/:< '.L• ..

- , ':--T - " :- ..... t ... t " T 
" "

.... . : - 77 " - 7-"7
* '

"•7: -I - - --... ' ;. ..- -. .



* . .
1A.d .S.A.kL .dA,.,..LL,,.s22 LIflIhi. a ,&W .*...LNAaAM

15.5 016i0 . 0

16.5 0
17. 00
17. .0
18.;,00
1 :': 5 01

19.0
19?.50C

a 1 . 1: c

cd .50

E.50.c'C

E . o0
2 .50

25.•00

26. ,50

S .o I'l

? .50-9 . 6

.1 . ,

.-a.
:341,5 0l

:1-_ . oc

76.5176 . 5 '1

76:..49
76.•50I'

76 .50,
76.47,-
76.48,'
VS.49
76.4-8

76.48_'
76.4576.
7647

76.46=
76.4.

76.45

76.4

76.45
76.45

76.45

,76,.46

76•. 43

76. .4:3
76.4 4

76.44
76,. 43
76.44

76.45

76.44
76.45
76.44

76.44

I-, .44

4:''. 796
43.:.794
432.794
43'. 794

43. '794

43:'. 793''-

43..?791

43?. 791
4:3.790

4' :'-447
4 1: 9

43-. 79 0

4:9.789-' ,-

43.-. . 78e !

4:2. 790
4 3.79

42.791

4:3.78-:9

4 - d. li
4' : '-:. 411:43 .788

4 1. .411',
4: ;-':"-' '

4:3.7',--643.8

4.: . 7,
43.784

0. 13 1E+ _' 00

-0 1.28E+00)10 . 11 :Z +00
0 .A'iE-I!l

-I .65E-1l

-0 . , I) ,E --I-1

-0 . ,ISS-+ i i

-- .529;:":".E- u~ 1

) . 197 E,•-00

II 145E-01Ii .''?E-ul

- 1 .52:E- 0 1

0 . 12S:'.-,E + )

-I I 1i- E- l
• iI' i 'EE; - C'2 .: - )1

-I/ j 1 ':E:E-s-I !ii

0 . _',I47EM+iO1

-0) . 1 8,Efilu_

II 1SSSE-0t

I'l.:1 E t

I.' 1 . : :E,. : 'lE-,i-i i

--iI . iicb.1+E_ 0

-075E-01l

i. 195E+Lfoi
- u~ . i4:2sa-s II

-u 12TEfuu
-L .31 cE +OLuI

-0'. 129E+00
- * .:1 34E+ n

L . 57E-0I1
-0iI .730 E- 01

- Ci .743SE-- 01
I0 .8496 •E - 0 2
0 .469E-+02
0 . I71E+00u

IF IT IS AISUIIMED THAT THE LEAW. RATE IS OI"':ons TF4ANT:

THE MEAN I:-: 0 . :h' :EE- 01 I
THE STANDARD DEVIATION : Ii.144E+UiUl
.::KE.. I.:: POS ITIVE

THE CALCULATED LEAk RATE AFTER 24.00 H_]#P:- OF TE:-:T I:-- i...2:E-Q1

'/':1 3B-8

0 .375E-01
u.2E-C' 1

0~ .2 -15E- i0 1

0) .23':-,4 E- i0 1
ii . 43E-I

S.22:4E-01I

IF . -213:.E-01
0 2..233E - 0 1

0 .232E-01
r- .2 :- E- n 1
) .231E-01i
i. . 2 E-01
0 .2- E-ul
l .230E-0i
0 .23-70 E-n01
I. t i 9 - U 1I.2 0E-0i1

.229E-01

M,"E-01

n. EM 7E- A) I

i.22,8 7E- 01.c:,E-01

H) •'"' , 2 E 7 - (I In .227iE-01
U.•225E-01

I .2 26E- ' 1
U .225-01

I .224E- 0 1

I .22. E- I1

1 .24E-01
0i EW -E-01i

-0 . 2 ,7E00 II

-iI .27FE0.0

-- II ,LB'ri
•' -L_ + I:'1

-- Ii L vv E+ II
-i.2BTE+00~

-0: .27E+0i0'

-u .E7E-s00
-0 .17E+00
-0 .27E+0 I

-- .2TE+I0I
-0 .7•7E+00 :)

-0i .7'E+00
-0 i'.27E+00-i
- i . S: E + 0:1 (

-- Fl .3:5:3E+ t'lI.-

- U(. rl + - , 1:11
- . 2:; E + (:1 :1

.28 -'-E+00

- C~ .: .?:E-s, E Fl i
- i2 8 E + Il 0

-- i) ,3 3,: E+ I) I)

- !i . ' :3-s E il LI-
-CI. 2•,E+0I0
-il .28: !:,E +00 I

- 0 .28006E+ 71i;

i ' E+ t -'i

.I .i:- E + I-IU
..:'-.2E + u 0

i DEE+ Ihi
i~i. :,' ,€+ Ii I'i

Li. . j:iE+ i. '

in . 1. - . E + i " '

- ,.+ 0 I

I'. '--5-+ Ii

u~ N ';;_EW." +I ~

ii SE+ o'0 GEE+ 0 0

i0 . WE + 0 I-
i.- .3:: -'E f + u)i

0~ ,. M E+ 0 0

u:, N;7 Ef u I.,

0 SEE+ 60

0 .Ii E + hf

I -:E+ Li, r
ui . , -E + i 1:1uj . ":'-Ef 0 I -I

I, .:E+00

'.I . -4iIE ( I:t

0 I E+ 0I I.uj . :':37;Ef 0 f.,I

0j . M• .:Ef 0 (1 [

0 •.313:E + I0 1i

G7 .1"3 :;E +01-1Z



PALISADES 55 PSI- ILRT

FNF+,•Ik 1IME., DAIEIT•'R,P-RtESS
tHEN FINISHEDF ENTFF 9999....

= •00,0521, 76.95527•., 7'.2151714
- 1830, 0521, 76.9t001 I, 70.25312t
- 19 00,0521, 76.931 413,7G.429877

- 1930,0521, 76.916763, 70.245260

- 2000,0521, 76.92 4393,70.246571
= 2030, 0521• 76. 929 1 21 P 70 .2476(75
- 2100,0521, 76.93291 ',77 .2"41 40)

- 2 3 p0, 0521, 76.900739, T0.• 46,63f

- 2200,0521,76.902620, 70.2Z25b57
= 2230,0 521• 76-. 9073Z,- 70-. P 14 !e

= 2300,05t2.1, 76.Q0340J, 70.2451 39
- 2330,0521, 76.899224, 70.2?4359
= 2 400,0 52 1, 7 6.89 1999, 70. 5,'2?2
= 0030,052•?: 76.?9'- 71 6, 7C. • 2 157 35
=| 100, 0(522, 76. 9 1 39, 70. 262(r0
= 0130,0522, 76.6?2209, 70.2431 67
= 0200,C)b22,76. fl/,7I.4IO. 439

S02-30,0522, 76.'893560, 70.P42770

= 0300,0522,76.b90189, 70•240771

= 0330,0522,76.b93982,70.240327
S0 400,0522, 76. 893201, I70.242523

- 0430,0522o,76.P8&,97/, 70.241527
0 0500,0522, 76.88 747), 70. 2 43l 18

- 0530,05P-2, 76.b8696 , 70.244073
- 0600,0522, 76.8979 1 1 •70 •2 44342
- 0630,0522, 76.9 12 61•4, 70.243ý 46
= 0700,0522, 7.69 466 3, 70.2P44P28
= 0730, 0 522, 7 6. 926892, 70. 2-446 1

- 08O0,0522, 76.912426, 70.244237
- 0830,0522, 76.901 650, 70.-4505/4
- 0900,0522,76.923677, 70. 2 4P.2729

= 0930,0522, 76.90653 2, 70. 246 10
1 !000, 0522, 76.9?7203, 70.246339

= 1030,0522,776.91 1336,70.246763
S 100,0522,76.91 4252, 70.246819

- 1130,0b_22,76.92PS63,70.-27982

= 1200,0522,76.943158, 70.24593P
1 1230,0522., 76.92 72 1 3, 70. 48 63/
1300,0522, 76.9 40 433, 70.248 4•7

- 1330,0522, 76.9 46808, 70 2 4539 3
1 4 00, 0 522, 76.9 39 4 09, 70.2 - 5006 1

= 1430,0522, 76.932377,70.246043

1 1500, 0522, 76.955042, 70. 249 502
1 1530,0522,76.953078,70.247111

S1600,0522, 76.963270, 70.248009

1 1630, 0522, 76.968282, 70.- 24755
- 1 700,0s522, 76.969040,70.2488- 66

1 1730, 0522, 76. 96361 2, 70.2 42P5

1600,0522, 76.97515b, 70.251 49L

- 9999,,,,

¶_ B-9



....... .....

PRLI:_7.FiDE.,_7., 55 P::_7,,IG ILRT

TIMEP DATE START OF TEST 18.00 521

TIME AFTER :7;:TAPT OF TEZJ = '24. 0 0 H F-.'

TRENDS BASED ON TOTAL-TIME CALCULiTION:-__-.

H 0 U R, ZZ
OF TEST

1.50
2.013
2.50
3.00
:3 .50
4. 00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50

10.00
10 . 5 0
11.00
11.50
12. 0 0
12.51)
13.00
13.50
14. CIO
14.50
15.00
15.50
16 . 00
16.50
17.00
17.50
18. Uri
18.50
19.00
19.50
20.00
20.50
21 .00
21 .50
22 . Ou
22.50
23.00
23.50
24.00

D A T A
ENTRIET

4
5
6
7

.9

10
11
12
1:31
14
15
16
17
J:E:
119
2 0
21
22
2:31
24
25
2E.
27
28
219
313
31
32
33
34
35
36
37
Q::
39
4 li
41
42

44
45
Q.
047
4
*9

MEAN OF
CALC LP

-0.518E-1)1
-0 .341E-01
-0 .256E-01
-0 . 125E-Ol
-0.133E-01
-0 . 12SE-01
-0 . 106E-01
- 0 .973E- 02
- 0 .883E- 02
-0 .770E-02
-0 .606E-02
- 0 .529E- 02
- 0 .485E- 02
- 0 .453E- 02
-0.406E-02
- 0 .332E- 02
- 0 .25 1 E- 02
-0.220E-02
-0 .186E-02
- 0 . 183E- 02
-0 .192E-02
-0. 185E-02
- 0 . 153E- 02
-0. 15eE-02
-0 . 121E-02
-0.100E-02
--0.997E-02
-0.595E-03
-0.615E-03

-0.482E-03
-0.518E-03
-0.531E-03
-0.544E-03
-0.30SE-03
-0.329E-03
--0.256E-02
-0.153E-04
-0.330E-04
0.764E-04
0.159E-03
0.315E-03
0.475E-03
0.62EE-03
0 .-,59E- 03
0 .8 78E- 03
0.943E-03

C A.LCULATED
LEAR RATE

0 .:z-: 6 1 E - 0 1
0 .503E-01
0.477E-01
0.679E-01
0.452E-01
0.341E-01
0.320E-01
0.274E-01
0.243E-01
0.232E-01
0.247E-01
0.233E-01
0.214E-01
0.195E-01
0.185E-01
0.189E-01
0.19SE-101
0.187E-01
0 - ISOE-01
0.164E-01
0.146E-01
0.135E-01
0.135E-01
0.12EE-01
0.127E-01
0.125E-01
0.116E-01
0.123E-01
0.114E-01
0.11EE-01
0.104E-01
ij .971 E- 02
0.309E-02
0.948E-02
0.88SE-02
0.869E-02
0.917E-02
0.865E-02
0.866E-02
0.858E-02
0 .88 OE- 02
0 .9 04E- 02
0.9E4E-02
1:1 .94 OE- 1:12
0 .95 OE- 02
0.941E-02

0 .54 1 E- 02

CHG IN Cý;Ll: LF
FROM LAST POINT

0.143E-01
-O.E64E-02
0.202E-01

-0.227E-01
-0.110-01
-C"209E-02
-0.45SE-02
-0.305E-02
-0.107E-02

C"141E-02
-C"131E-02
-0.19SE-02
-0.190E-02
- 0 .94 OE- &_!

0 .335E-0:1:
0.784E-0:3

-0.969E-0:3
- 0 .637E- 0:::
-0.160002
-0.185E-02
--0.108E-OE

0 .390E-04
-C"129E-02

C"41 I E-0:-::
-0.175E-0:3
-0.879E-0-3

C"715E-@:--,,
0 . 88 1 E- 0.3
0 .224E- 03

-oh 8 2 4 E - 0:3,
i-i . ý. 7 2 E -
0 .12 1 E- 0:---:
0 .386E-0:::
0 .59 7E- 0:::

-4" 1 ? 1 E - 0:.-.:
0 .4E OE - 0:7:
6 . 5 16 E - 0:::
f"847E-05

-0.802E-04
0.219E-0:3
0.244E-0:3
0 . 195E-0:::
1:1 . I E. 2 E - Cl:--:
0.102E-03

-0.985E-04

THE CALCULRTEI) LEAK RATE
THE MAXIMUM ALLOWABLE LEAK RATE IS 1:1 . I C', 1:1 E + 0 1:1
THE LAST 1 DATA POINTS ESTABLISH A NEGATIVE SLOPE
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PALISADES 55 PS IG3 ILRT

TIME, DATE START OF TEST 18.0U 521

TIME AFTER START OF TEiT = 24.01 HF

LEAK RATE BASED ON TOTAL-TIME CALCULAl ION:.

TIME TEMP. PRESSURE
(F) (PSIA)

18.50
19. 0C0
19.50

20.50
21.00
21 .5
22. 00
22.50

3. g0
23.50
24-. 00
24.50
25.00
25.50

26.00
26.50
27.00
27.50
28.00

293 . 03 1:1
2.9 .5O

30.50

31 .00
C1.50

32.50
33.O00
33.50
34. 00
34.50
35.O00
35.50
36.01.:

76.95
76.93
76.92
7E6.92
76.93
76.93
76.90
76.90
76.91
76.90
76.90
76.89

76.90
76.8:9
76.89
76 .9
76.89
76.89
76.89
76.89
76.89

76 .89

7 6.9 0

76.91
76.89
76.93
76.91
7"6.9 0
7.6.92
76.91
76.93:
76.91
76.91
76.92
76.94.

70.253
70.250
70.245
70.247
70.248
70.244
70.246
70.246
70.245
70.245
,-0.244
70. L243

70.242
70.242
70.243:'
70.242
70.243_:

70.241
70.240
70.243
70.241
70.243
70 .244
70.244
70.244
70.245
70.245
70.244

70.245
70.2::43'
70.246
70.246
70.247
70 .247
70.248
70.246

MEASUREPD
LEAK RATE

-0.144E+00

-0.440E-u1
0C.321E-01
0.18:E-'01
0.839E-u2
0.529E-01

-C.18IE-01
-0.88E6E-02i

0.647E-02

-C. 149E-02
0. 1 CTE-03
0.482E-02
0. 135E-01

0.476E-02
0.132E- 02
0.:323E-03
0.3:47E-02
0.919E-02
O.12LE-OI
0.363:E- 02
0 .490@E- 02

-0. WOE-02
-01387TE-02
-0.391E-03

0.6W4-02
-0 .276E-02

0.8':39E- 02
0.456E-02

-0 .849E- 02
0I.11E-0I

-0.120E-02
0.363E-02

-0.166E-C02

-0.957E-03
-0 . I 0OE-02

0.796E- 02

CALCULATED
LEAK RATE

-0.75EE-02
-0. 716E-02
-0.680E- 02
-0.644E- 02
-n.960'-E-6E:
-0.572E-02

-0.536E-02
-0 .50GE-02
-0 .464E-02
-0.42:E-i02
-0 .392E-02
-0.356E-02
-0.31 CE-02
-0.284E-02
-U .248E- 02
-0.212E-02
-0. 176E-2S
-0.140E-02
-0.104E- 02S
-0.677E- 0S
-U.317E-O::F

0 .431E-04
U .4 03E- 03
0.763E- 03
0.11EE-C'S

*. 148,E- 02
0.184E- 02
0 .2--'20E- 02
0 .256E- 02
0 .292E-02
0.328:EE- 02
0.364E-US
0 .400E-02

0U.4,6E-IJ
0 .472E- :2
u .508E-02

95% CONFIDENCE
LIMIT 1

-0.58E-01
-0.58E-01

-0 .57E-Ci

0 5 E- C' 1
-0 .5E-01-0 .56E-01

-0 55E- Oi1
-0 55E-01-f.' 5-E-01I
-0.54E-01

-0 34E-01
-0.53E-01
-0 .5:3E-01-0 .5 E- 0 1
-0.5:2E- 01

-0.51E-01

-0 .51E-01-0 .51E-C1
-1-.5 E-01
-0.50E-OI

-0 .49E-01
-0.49E-01

-0 .49E-01
-0.4 E-C'1
-v . 4o8E - 0

-0 .4E-01
-0.4;-E-:1

I'4 ,E -C'I
-0 .47E-01
-0 .47E-01
-0 .4E-C1
-0 .46E-01
-0 .46E-01
- 0 .45E- G1

-0 .45E-')
-0 .45E-01

0.43E-01
0.44E-01
0 .44E-'0'1
0 .44E-'0T1
0 .44E-'3'1
0.45E-U1
0.45E-01
0 .45E-01
0 .46E-01
U .46E-01
0.46E-01
0.46E-01
0 .47E-C01
0.47E-01
0 .47E- l1
0.48E- 0 1
0.48E-01
I01.4:8E-01
0.49E-01
0.49E-01
0.49E-'1

S.50E-C1
0 .50E-Ol
0 .50E-01
0 .51E-01
0 .51E-I1
1.51E-C.11
1i .52E-01
0 .52E-C01
0U E- 01
0 .53E- 01
0 .53E-01
0.54E-01
u .54E- 0i1
1 .55E-01
0 .55E-C01

B-i1
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-0. 11 E-U -
0. .45E- 02
n. -'1 E. 9

-0.724E- 03-
0. 445E- 02
0.:3:5 5E- 0 ;2
0 .68',-: . E-U '

. : L::E- ij0
0 T3E-02E

0. 708E-i02i
0 .690 E-02--
S. 637E- 02-
r .4 O2 PE- 0 2

U .544E-02
0 .58 OE- 0;2
0 .6 17E- 02

. -;7E-012
0n.66:9.E- 02:
0 .725 E- 02

u..61E-0-12

0I. 7 : E - 0 2
0. E-,69E-02
0 .90 n5 E- 02
0 .941 E- 02;

-0 .44E- 01
-0 .44E-101
-0i .44E-01
- .44E-01
- S.:3E-

- 0.42::E- n 1
- .43:E- 1 1

-04:3:E-l 61
-0.42E-01
- .42E-01
- 0.42E-01
- 0.42E- i01

IF IT I:S A:SSUMEDl THAT THE LEAK: RATE I: CONSTrNT :

THE MEAN I 1:' .9 942E- (1:'3
THE :TANDARD DEY'IATION I:S 0,.46E-01
:+:KE.Im I:'-. HE_3ATI , E

THE CALCULATED LEAK RATE AFTER 24.00 HClil: OF TE:ST IS r . '.41E - --'

PALI:':DE:: 55 F':wIG ILRT

TIME, D1TE STAPT OF TE:T 18:.0ofI ._52Z 1

TIME AFTER ?START OF TE:T = 24.00 HFR

LEFiK RATE BREED ON POIrNT-TO-POINT CALCiULATIOr:-

TIME TEMP. F'PE:SUE
,:(F) ., ,:P:S I R :

1 _. 50
19 .50*. I:C
20 .00

' .5 0
21 .00I
21.50

"22.50
23. 00

76.'953
76 .93
76.92
76.92-
76.93?:-

76 .9 0
76. 91
76.. 90

70.253

I If "-' '-7 0. 245
70.247
70.248
7 0 --244
70 .246
70i.246
70.245
70. 245

MEASU IR 'ED
LEAK RFATE

-0.144E+00'C
0.558:E- U 1
0 ::15E+ 00

-0.212E-01
- 0.:-:331E- 01

1: .276E+ 0CL
-0.444E+00

0.561E-01
0.129E+ 00

-0. 730E-01
z~ 1 -" ili.- _

1:RLL ULFTEII
LEAK FATE

0.7:-:333E-0 2iCi . .:':-::i•

0'.340TE-0'2CI•.::43EiII : - I[ 1'2
J0' . :3: 4 :--; E - 0 2

0.346E-02
0. 49E- 02
0.3:]52:E-02

0.355E- 02:'
0.-6'E-02
n r samE-'1

'. :-.c.rF IDEhTE
L I M I V:

-. :7 E + 01:1
- C :37 E + 0 0i
- 0. .37E+ 00
- .:'.37E+ 00
-0 .37E+00

-0. .37 E- + :
- 0. ::7E+ 00
- 0. :37E+ 00- 0. 37 E4 +: 0
- 0.::7 E +L 0

ii . + 0clI
0. >. : E + 00u

1:1 E + 0600..- 3-: E + 0 0

0.3 E+00
0 . :: E + 010. SS :E + 00

0 .:-:_:: E + 00a0.38,::E +00
0. :3:: E +C

I1 -7 C• .A.k.I1

24.0.0 7,. . . 70.243 i..5 E-0 0.268E- 02- -0.37E+0 0.37E+00

B-12

:36.50n
:.-:7 .0:_-T 5ij

:-8.50

:3:9. 0 0
:39.5 0
40 .O0
40.50
41 .00
41 .50
4 .00

76.93:'
76.94

76.94
76.93
76.9:5

76.9.5
76.9.6
76.9,7

76.9.7

76.98

70n.249
70.2:"48:
70n.245
70O.2:'50
70.246

70.2i"50n

70.2:"48::
70.2i'4 9
70n.2;"49
70. 248
70.252

6 .55E- C 1
6 W.E-010T. 56E- 01
u.5 7E-01
0 .57E- 0 1
05 _E- 01I). 5i: E E- nj 1
0 .5 SE- 0 1

0.VE-Ul

U .6CE-O I0 .0 EOE- 0 1



~rJw~9 ':cw- / ,,

* .. L±' ..Li4I~.- At,,,iat~x. .dAt *tzA A it~- .2.1 
1

,~,,j.:.,, ~ i. 2
1

.A 'I' U. '.2. ~ z.zL..4.a..~.ac...i

24.50
25 .00

25.50
0026.0

26.50
27. 00
27.50so" 00,

28.50
29.0029.50
30.00

30.50
:31.0

•32.00

32.50
33.00
33 .50
34. 00
34.50
:35.O00

S35.50
:36.0 0

off 36.50
;3 . 0 00

:37.50
:38.00
:38.50
:39.00

40.00
140.50

41.00
41 .50
4r- . 00

76.90
76.39
76.89
76.89
76 .9
76.89
76 .89
76.89
76.89
76.89
76.8:B9

76.90
76.91
76.89
76.93
76.91
76.90
76.92
76.91
76.93
76.91
76.9 1
76.92
76.94
76.94
76.95
76.94
76.94:
76.95

76.95
76.96
76.96
76.97
76.96
76.98

70.242
70. '42
70.2;=43

70 .;41

r0.241
70 .40
70.243
70.241

7 .243
70. 244

70 .44.
70. 44
7 .245

70.245
70.244
7i 245
7 0.24:3
7r0 '46
7 0.246
7 ',247
70. 47
70. 48
70.246,

7 I.249
70.2P48,'
70.245
70.250
70. 246
71 .50
70.2.;:47

70 . 2483
70. 249
70.249

7 0.2 48
7 i0.15';

0. * 118SE+- 0
-0. i 09E+C0
-0.468E-01
-0. 146E-01

0'i. 539:, •E-01.i

0. 1 06E+ 0i0
0 644E- I1I

-0.. 157E+00
S.3 04E- 0I 1

-Ci. 127E+ 00
- 0.652E- 0 1

0.796E- 01
0. 165E+ 00

- 0.22,E+ 00
0.293 E-+s 0

-C .990E-01
-0. 152E+ 00

.0. :356E+ 000
- 0.36:E::+ 00

0 .153E-+ 0 0
-0. 171E+00

0 . 223:E- C 1
- 0 .24 3E- 2

0i .:322E+ 00
-0 . :327E+ Ci i0

1.3 4 E 1 E
0 .263E+ 0 0

- 0. 3:-::5E+s 0
0 .212E+00

-0 .:3:,5E-01
0 .146E+I100
0. 299E-01

- 01 .61E- 02
- 0 .746E- 0:
-0. 182 E-0II1
-0 1-. I 07 E +00

I1 .371 E- 02
0. 374E-u02
I .377E-02
I031E- 02
ii .384E-02

0.38-E-C02
I0 .39 OE- 0
0.39;½3E-02
S. :'•6E 02

0 .40 0E- Ci02
I .4 03E- 02
0 .4 06E- I2
I1 .4 I'i9E- 0I2
0.412E-02
0.415E-02

1-.419E- 0K2
0.42 E- ii
0. ,425E-0-2

0.428'E- 02
0:1. 43;1 E-0)2
fii.4:: 4 E -- IL1

0.4 4E -02
0.i4;3GE-02i
0i.441E-02

I .444E-I0I2
0 .447E-02
0.45 0iE-02a
I. 453E-02
0.457E-0U2-
0.4,0E-0i2
o .463E-i:'2
0 .466E-02
0.469E-0Ii2
0i .47'2E- 012
0i .476E-0:i
0.479E- I0i 2
0 .482E0 02i

-- 0 . 37E+0 0
-0. 7E+-0

-0 .37E+00

-ii . E+ 0i

-0 .36E+00
- iCi . :':'E.EF"+ I- CI1
-0. :36E+00
--0 I' .36GE+00Ii..

-- i'l . : E--s, + 5lI'

-- il . SE:, ,E + i0 0i-0 .:36E+00
-0 . 36E-s00c- 'i . :36E+ sI' CI

- i'1 . :6E+ 0 E

-0 .3:6E+00
- 0.6E+00

-0 E+ 1i:

--Ii .'-, 7E + 0 C-1

- 0.3:67E +00

--I'1i :':7 Es-C !:iIt

-i Es6 ÷00
-0 :E7'+ i0

-i-i.:::7 E+l- i i1

- '.17E+ -i'

-- : -, 7'E+-1- sI1

, .37E+s00
0 .3:7E+001

0. 37E+ 00
0i. -TE+ 0 1
I .37E+ 0 1i.
0~ .37: 'E + 0i1.)

- .37TE+ 0 1
0 .37E+ 4 0

i0 .37',E+ I.0 i'

0' .37::E+ 0.- 1)

I.0 . 37TE+ ÷ u'. :.7E+ 0s0

0' . 37E+ 0 0
I' . 3 7E+01)i I

0' .3 7 E + I' i:
0 :77E+ 00
I :37E+ 0 I
0. :37E-+ 00ii .7E+00

0.' .3:-' 7 E+ 01-1
1. 7E+ 0 0

0 3. E+ I :i

* . 8:E:+ I' i:0

0 .38E-+ 0i 0
0. :3:EE+ 00
i. . E+ 0 1fi
I0 .38::'=,E + 0_'1-

I- .38:,-,E + t0 0:

i_' .38:i7E + i0 0
i1: . 7 ::E + 0'1
0 .3::E+ 11

0~ . ',8,:E + 0- 0l

i .3:8E+ 0.

IF IT I:S ASS:UMED THAT THE LEAR FRATE I:: CON1:S':TANr4T:

THE MEAN IS 0 .408E-02
THE S:TANDARD DEVIATION
SKEM IS NEGATIVE

I. i:1. 1 79E+ 00

THE CALCULATED LEAK RATE AFTER 24.00 HOUR&S OF TEST IS 0.4S2E-02
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PT BEACH 30 PSIG ILRT UNIT 1

F NIER IIAF, L•T,1oP,P, SS
ý-.HEN FI NI!HF) P N1 9999,,,,

1600, 0620, 7 8 /Z23035, 30 .3 . Zf-, 0 90
=163C,(o620,78.60092b, L.1.Zjf7z.9

1700, 6 6(10, 78. 73o n39 6, b . &37 ( zlk 9
= 1730 ,0 , 7,. I73 9 , 44. 4:3

I H, 0620, 78•9723382, z4/. 455?80
= 18 3 0,060,79.056769, z.4461041
= 1900,0620,79.lb2S00, 44. 4 6i00 9
= I930,0620,79•316851, Z4.477363

= 2000,0 62O, 7 9. h3P, 4 li 347S
= 2.:U 3C , , (62c,,7 9. S3 z--6.,-(., 4/j. L9 1 430

= 2100,06?C,79 .6 -9ý 4, 4/.49 lei(.6

= 2130,062 0, 79.750051• 44. 502773
= 2200,0 620, 79 . 8 18 4;jL_ I , -a1. b98 9 6
= 2P30,tJ620,79.30,.51 5 , 36 . 55611

= 2 30 0, 0 620, 7 9.-98 87 P, 44•.52W'2ý
- 33U,(0620,SO.065310, 44.525507

2400, 0620, 8. I 61 29, z4.530092
= 0030,062,1 .-22060(5, 4z4. .3375,4
S01G0,0621,-PO.295960, 4/1i.5b39?37

= ,30,(Th6llSO.347296, .54Z4997
OU= O?0,06 1, O. 4 3b7:3• , 41-.. 547ý49

= . ,062IF,0. 4k29 46,,z4. 29-'
= 0300, 0621 , 0. b3939(,, 44. 556129
= 033u,0621, b0.6 17z ,/z1.5611 b6

0 40), 0,621 ,h.8 659 4, 4 z. S6 t3 5
0 430, 062 1 , ( .•77 C 0' I 7 - , 1 4.. 57, 25 1

- 0SOO,0621, 0 .1'331 ,, 4-.-. 5 0
0530, 6 21, b .b9i473, z44 .bhH,097

= 0600,0621 ,O- .9b &s3, 4,1 z.h L 1 2

0 0 0,0'62,11 .0431.77 , 44. b596z•67
= 0730,0621,ý1.I I962_, 44.6O,2564

= 0800,062I,P1 • I701'A,, . 606t5671
St:= •30, C 62,1 , H I. 679C3(), 44. 6099Moý

= 0900,CI6219,A .2_831r;, 4a4.A125?5
0930,0621,ý-1 .19b LA7, h4.6154il

1000, 06P. I, P I- ')'86 7 9, 44.A.l,
10 3G,06,2 1, 1 .-671 57, 4 ..6P1 177
I 100,0C621,ý1 .490232, Z4,.( 623396

A' = 113(0,06P1,Pl.516430, 4/.-626976
. = I PO0,C:,61 ,-2 , 1. - :55 1, 144. 629353

I3G= 1 P30,062 1,, I- 6 606 30, -Z,. 6,3249 -
= 1300,061 , 1.67699b, 440.636539

= 1 3300,062 , 1 .7197961, 44-.6.39 13 lH

= Ib0),06:21 , 1b 41 4 5, 446z47033
= 1530,0621 ,, .-909349, /I/i.648601

= 160 0,06 I , I9, ()2 65,,4.652030

= 9999,,,.
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I ,L%'ni~Q...~,1' .4!. ~ ..-. ~+.. .* ~...-.2 ~ ~j '..~4 At. t . . . .

PT BEACH :31] P: 1 ILPT UNIT 1

TIME, DATE :START OF TEST 16.00 620

TIME AFTER :START OF TEST = £4.00 HR

TREND:S BAS:Er ON TOTRL-TIME CA•LC-UL•ATIOr:-0:

H 0 t iF-!::S7:
OF TEST

1.5 0

2 .50
-3 .50

4. 00
4.50

6 . O005.50
6. O0
6.50

7. 0i

7 .50
8: . 00

',-' . 5 n
9.1 00
'9 •50

1 0.00
10.50

11 .501
12.00
12.50
1 2-. 0 Ci

13 , 50
14. 0 0
14.50
1 5 * Li' I.'

15.50
16.5 0I1

17. C'0C
17.50
1:::. 00
1 : *.U5L019 .00

,:0.00

21 .50
22. 00

22.50

23..50
£4.00

THE CALCULATED LEAK RFATE

DATA MEA N OF
ENTRIES CAL_' LR

4 0.488:E+00
5 0'7.4:36E+ 00
6, 0.399E+00
7 0 .370E+00
-3 0.:354E+00
9 0 .:351E+00
10 .::39E+ ''
11 0.:332E+00O
12 0.3:26E+00
1:3 0. :318 :E+ 00
14 0.31 0E+I'0
15 I'1 .:30'4E+00
16 0:. 298 E+ 0017 0 .293::E + 0 0

1:3 0I. 289E+ C' 0
19' 0. .28E+ 0'
a • .28:'- E+ 00
21 0 .276E+ I10
22 0.272E+00
2 0 '' .269E+00
4 f0 .265E+00

25 0.262E+00
26~ 0 .2583E+i00

0 0.25:3E+00
8 0.249E-.0E

29 0.245E+00
:30 0.242E+00
:1 0 .2 3: E +0i

0.2 0.235E+00
33 0.232E+00

34 0 .229E+00
5 0 .227E+00

C' 0.223E+0C0C
3 - .220 ,E+00

*21 :.E+ C.'1 I-
:39 0 .216E+00
4'0 0 .214E+ I:1
41 0 .212E+00-'
42 .21 '1E+ C' .. '1
4 CI .2 C8':E+ Ci Li
44 0 .206E+00
45 0. £ O-E+ 00
46 0I .20 Ci3E+ C'
47' 0E0
48f .2 • IE+ 00
49 0.19'9E+00

-LC ULATEI'
LEAK RATE

0.i i 88:;E +00

0 12E+-00
C' . 1 42E+ 0'CI
1i. 124E+00
0.1l3.3E+C00
0. 172E+00

0168EE+C00
0.174E+00
0 . 179E+00
0'. 176E+00
0 . 167 E+ 0 0
0. 1603E+00
0U. 160E+s00
0 . 15:E+:E00
0.157E+ 00
0i. 156EE+00
Li . 151E+00
- . 150E-00
U . 146E+00
C . 14:"E+ 100
0. 141E+00
0. 1:39E+ 00

01:32Es-00~
0. 124E+00
.1I 18E-+-00

0.1 13E+C00
0 .1 I: iEE+ 00
0 . I'103:E +00i
0.997E- 01

0.965E- 01
0.947E-01
0.922E-01
0'.8::62E-01i
0.13 E- 01

0:1.8I'15E- 01

I1 . 71.4E- 0 1

0.' . 780l IE-0 I1
U.. 6 9E-01

ii.61E-01
U .752E- 0 1
0 .752E-01

0.746E-01
0i . 7:3:E-01

- . 739E-0 1
THE MA:X.::IMLiM ALLOWABLE LEAK RATE I". 0.2S3E+Ou
THE LFAS;T 0 DATA POINTS ESTABLISH A -iNEGATIV'E :TLOPE

C:H IN I:FCLC L-
FROM LACST POINT

-Q .173E-01

-&.920E4-02
1i 1:3E- 0 1

-il 320E-012

0. 527E-02';:
l .522E- 02

-- Ii :327E- 02
-A" 9 0 :. i5 E- 0'I2
-i -.374E- 02

- . 3: I:-3E- 02
-rh 16 -•,E- CI'
- C, 44:3:E- C0:--

-0099 1E-02

- I" .51 1 E-C'2
- . 4 1 9E- 02
-0.1 654E-C'

-1"85.,3..-,E-0I'2
-qi 575E- 02
-II 5 06E- 02- C" '423E 02

-" .477E- 02
-0 . 345E- 02

-Q i.3 1 i-:7 E- 0-I2
-qn 11E 02 

" 
--4",.3E- 4 02

--qi 6 0;:,'2 E- OEi
-ii 484E- 02

- 16 1 E- i0.:.

-6.i,727E- 0:-3
- C ". 13 2E- i2
-V:. 144E-02
-'.h 09E- 0
- 7. 795 E2- 0:3
- " 9154E- 0:2:
- .h .I 07 E- 0i5

t 12E- MI-"

-i .> 3''::E--Ii:';

-0 .914E- i'4
i. 17 7 E- i:3



. Nt -

PT PERCH Cu PC 1I ILPT UNIT 1

TIME9 DATE CSTART OF TES.T 1E.00

TIME AFTER CTAPT OF TE;"T = ;--4.u, HR

LEAf PRATE ACSED ON TOTRL-TIME CPLC:IiLLATIOr.•:

TIME TEMP. * FPRESSURE *
(F)

16.50
17.5O0
1 7 . 00
1? .50

19. 00
19.50
20. 00
20.50

21 .00
21.50
22. 00
22 .50
23:. 50

2=4.00

25.00
' i.. •

*-@. i.il

2 7.00

28,'. 00

29.00]L

:30.50

31 .5 0

:"2.00

33;:-I. 0. I0

:34,.0 1:1
:-:,4 .5"

325.00
:".:5.5 f0
7::- .90

783.60

7:-• ,.73

79.06
79.15

-':. 4 '-'
79.53:-
7'9.66
79.75
79.8:-2
79.8'-:9
7'9.99

8,:0.1 5

7 0. :30.'

-',: -I.-1.:''

8,:0.44

:-80.54
80: '. 62
8 0.69

80o.95

:.:1 .1U

81': .17

:-': I .

:B1 •.27-
8B1 .2 i8

81 10

::ii .26

81 .55

44.427
44.418:-
44.446
44.455
44.461
44.468
44.477
44.484
44.491
44.497
44.503
44.509'
44.516
44.521
44 .5•
44.530
44 .- 4
44.5 9
44. 545
44.54:8
44.553
44.556
44.561
44.565
44.578
44.585
44.5:28
44.591
44.594
44.599
44.603
44.606
44.610
44.613::
44.615
44.618
44.621
44.6•,3
44 .62,-
44 .••9

MEAS UPED
L E PA :R TE

0 : 809E+ 00
0.. 44-E+ 0c0

. 2--08 E +00

0 280 E+0i0
u 250OE+00
U .225E+00
0 .257E+u0

0.247E++ 00
0 .265E+ 0u0
0 .265E+ 0 0
0 .2E3 E+ 00
S.81 1E+c00
0.221E+00
0 .218E+00

S: ',E+00
0.22 1E*+i00
0.;21.3E+u00
0.1 94E +00
0 .20 :E+ 00
, 9 . 2E+00

. 190E+,0

0 . 18::E+0
*. 156E+00

U 1 '35E+ 0 0
0 146E+O0
I . 145E+00
0 .141E+00
0 .0I:6E+00
L .14 1E+000.139:E+00

0 . 14 E+ 00
I) 1 :42?E+ I)

1 .13 E+ iii0

0 5. 10E+00

0. 151 E + U

0. 142E+ 00
0 .134E+ 00
0 131E+:0

t ARLCULATED
LERA RATE

. 1 E. E+ 0 0

0 .314E+00

0 3.214 + 00

0.30 8E+ 00
I -710E++00
() . 29S,+Ef 0 i-0I'

I0 .292 •)E + 0. I_

ii .28E+00

I'i , ;: 5 E+ i'
0i .282 E-.i+ii .27E+00

ii + . 1 i:i
S.2• 6E: + - i0i

0.. .260;' :.IE +00i

i0 .255 P:E + 0)I

i.. .250 --'E +Ii00

i .244E+ 01

I .23E+00

I 1'9 1 :E + iI.i

0 1 ,E+ 00
0 * .- LE 0 0
0I .223ICE+ 00

0. 185E+00
0 ].212tE+00 I

: :. , 4 cE+
1l I:-:, GE' + 0ic

0 . 1 75E+ i00
0.170E1100

Ui. 164E+00I
ii . 5 ?5 E+- 0i

0.154Ei-00u
Ii . 1448E+l0 0

14 43E+ 0 0i
0 . 132-E + 00

Li . 1223E-s00c
) . , + 1 I 0
().117'E+0'i

?95. C:Ot I iEt'ii E
L I M I Tr -

II . 15E+Ici

0.15E+00
0' . 1 42E+ .iI
0.14E+00

.17- E2+ cn ci
0 . 1:4E+0

0 . 12E+0Li0
i . 1 3E+ 0i0
0 . 1 2E+0
0 . 120E+ 000. 13 6E- 01
0 .'?I E-00
I . I_: OE -0
00 .96E- 

0 1
fl.91E-01
0 . 86E- ii1

'SOE- 0 1
0 . 7 5E- 0'1

i ., :iE- 6.11
t- .654E- !) 1
0 WE2-01
i0 .54. •E- 0.' 1

0 .49E- 01
l -44E-01
0 .39'?E- i0 1
. 3-'E- 01

I0 .28::'.E-01)2 EE01

0 . 17E- 01
0_ i 12E-01
0 .64 E- 02
0 . IE I IE-

-0 SSE-02
- . 154E- :1

-0( V 1E-All

- ci .37,E-01
-0 .:2E-01

-i0.4 ?E- 01

-C .54E-01

* .-- E + A i.
i. 49E+ 00

LI1 . 42'2iE+ CI Ci
Ci .40E+00
0.47E+00
C .47E+ 0 0FI . 467E+ i) i0

0.46E+00
0 .45E+ 0 0
0 .45E+ i 0
0.44E+00
0.44E+00
0 .4.3:E+ i

i) .42E+ I.0 0
0I.42E+00i
LII . '41 E. ci c'.i
).41 E+ Li1.

I .4 OE+ Ci0
Ii .4 OEs+ I0

,• , .E + Ci fl
i6 S ';9E+00~.'

0) . :''ISE + 0A0

ii . 3: "E v
0.37E-s00C

636EE-00
0.36+00

" W+00
0 .:-'; 5 E + i) 03
0. :4E+00
0 .3 3E + i- 0.

I0 :.32E+00-0420+00

0.31E+O00

6.30': FE+ 00(
0. 301E+c00

2 iE+0 1i
0 E+ 6i 0

* Temperature and pressure increasing due to heat input from containment fan
motors. Containment fans run during the ILRT.

B-16
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* ~ ~ ~ ~ ~ L LL9~ft Lh;t~~¶~~ ~'''' ~ ,, ... * '-* ..

0 . 1 :3:3E + : 0
* .134E.00* 1:3 4lE-+ 0C'0 .:_131E+00

0 140E+O0
0 1 32E+0i0
0 . 130E +0 0
L. 136?E+ 0 0

0. 11 IE+C0
0 1 06'EE+ 00
0.1 01E+00
0 .952E-01
0 :899EE- 0 1
0 .:46E- 01
6 .79.E- 01

. 7:_9E- 0C1

- .60E- 01
-C.7' 1E-C1 1
- 0 .77E- 01

-0. .82E- 01
- 1. .:94E- 0 1

-0 .99E-01

IF IT IS ASSUM:"ED THAI THE LEAK RATE I:S C:ON'-:T•NT:

THE MEAN I:--: 0 . 19'9 E+ :0
THE :TANIDA.R DEVIATION I: 0.11 1E+0':1
:El, IS PO.:ITIY'E

THE CALCULATED LEAK FATE AFTER 24._uO HOUS: OF TE:T I,: I.?.'::'?E-0'j1

PT BEACH :_::0PI3 ILRT UNIT 1

TIME, DATE START OF TEST 16.00 620

TIME AFTER START OF TE:T = 24.00 HR

LEAK •ATE PASRED ON POINT-TO-ROOINT CALCULATIONS

TIME TEMP.* PRESU.:URE* MEASURED
':F) ('P:: IA) LEAK RATE

16.50 78 .60 44.427 0f.3 09E+ 0
17. 00 7-. 7:3 44.438 0. .•87E-01
17.50 73.31 44.446 -0.274E+00
13',.:. 73 ," ::,.97 44.455 0.496E+00
18:.50 799.06 44.461 0.1 30E+u00
19.00 79.15 44. 468 C- . 10 C5E+00
19.50 79.:- 44.477 0.450 E+00
20. 0 79.48 44.484 '40.824E+00
20.50 79.53 44.491 -0.400E+00
21 . 00 79 .66 44.497 0.4 AOE+05
21.50 79.75 44.50 0.27:3E 00
22.00 79.82 44.509 -0.627E-01
22.50 79.89 44.516 -0.111E+00

C:ALCULATED
LEAK RATE

0.195E+00
1. 192E + 0 0

019'' E+00 .1l90E+00

0.1 8:8E+ 00
0. 185 E+C00
O. 183E+00

0. 17:8:E+0
.1 76E+OC0

0.17 :3E+ 0 0'
0.171 E + 0 0
0.169E+C00
0. 1 66E + 00

?!f': ,,-N FE I DE N C E
L I M I T:---

-0 .6,7E+00
-6.67E+00
-0 .67E+O0
-0.67E+ 00
- .67 E+ 00
-0 .6 E +00
-0.67 E+00
- .67 E+ 00
-0. E. + 00
-0 .68::E +00

-0 .68-E++00
-0.6 E +00
- .68E+ 0'0

* See note page B-16
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:7,8. 5 0:3-7.50

39:.:.00

:39.50
40.00

81• .61; 1.68

L1 .72Q:: .80
81. .79
:1 .84

a 1.

44.6 3:3
44.636
44.640
44.641
44.643
44.E47
44.64-9
44.652

0 . 2"8, E + 0 0n. -:28E+ 0 0
S.27EE+ n 0

u .27E+00

u .26E+i0i0
n .2EE+ 0CC
1.25E+ 0 0
0 . E 5 E+ 0 0

0. 11 E+ '01
0.1 1E+01

. 1 IE+01
0.1 OE+01
0.10 E +01

0.10 E +010 . 1 OE+ 01

0. 10E + 01

0 . 1 E+ 01
0.I 1 E+ L0 1
C0. 1 iOE+ C'1
LI . 1 OE+ C'1



.7 44

£ ..; s .4 . 0 0
24 .50

*5.006.0 0
26.50
27. '0
27 .50

4:9.00:
49.50

50.50

31 . 0 0
:31 .5 0
32.00'tI'

32.50

3.50

34 .I *00

3_:4.50I

:'6.00

:3I7 ,.5 0'

:38',.0 0 I'
:38 -. 5 i0'

:39','.5 0
40. 00i.11 '

79 .99
:.:0.0.

8'0. 15
:-;0.22

*, I'1 ,:I i

8:I0.44

80.54

8..'0.69
80l.90

1.i I

8-1 "46
81 .49
81 .49

81 .61

81 4-'
81 472

:,-', 1 .:: 9.

'1 .79

81 .81

:-3 1 . 7:-?

81 .91
31 .98

44.521
44.525
44.53 0
44.534
44.5:39
44.545
44.548
44.55:3
44.556
44.561
44.565
44.578
44.585
44.58:8
44.591
44.594
44.599
44.603
44.60:6
44.610
44.613
44.615
44.618
44.621
44.623
44.627
44.629
44.633
44.636
44.640
44.641
44.64:3
44.647
44.649
44.652

I) .i 1 Es-i'iI0 .317E+00
I) . 17 6 Ef + I10-

0 .225,E+00

I .7 '1E-01
-i. 164E+1_'i0

II 4 E 0,-. :
-0. 125E+00

0.1 59E+ . 0
01 . 165E+-
0 . 154E- I00.I

-0.615E+:00

0 . 435E+ 0 II
1 .1 1 ::E+ii 00

O .21E-01
-i0 47E-02

II .3 2E-s00C
'I .55E- 0"1
I0 4 CI5E-s00i il

-I0 15-E+U O
-0 10O9E+0':1

I .275E+ 0-I
0. 170E+01

-0.21 1E+00
- .1 152-E+ Ii

0 24.-3E-0I2

0.'?1'9E+6O
0. 1 95 E "400I

. 12'?E-C1

-0 .212E--00
i- .,73E- 02
0 .4 3.E+-0
0 .26 0E+ 00

IF IT IS- ASSUMED THAT THE LEOk RATE IS CONS-TANT:

THE MEAN I:S 0.1:39E+ 0o0
THE :TANDiARDr DEVIATION
:SK Ei IS POCK IT I YE

I : 0 * _01.41 uE+u')

THE CALCULATED LEAK RATE AFTER 24.00 HOUJR:.- OF TE:-:T 1:7 1-1 24 E - I4 1

B-18

6 16.4E+001i 1 •. 14 E+ C-I)I
0 161E+00
0 15,ýE4-O0'0

0 157E-+0 0'Ci
C .154E+00
I . 1 52E+'
0.. 149E-+ 00
0 147 E+00
I. 145E+00
0, 142 E+00
II . 4 . 1 E+00i.
0 . 135E+O0
A- . ::13 :E+i)00
I) . 13:-;0 E +00 I

0i. 128:E+ 00
0. 126E+00
0 . 121E+00
0 . 1 EE+ ' 0
0 .1E-1E+00

i .1 14E+00
11 4IIE+O0

0 .?9E+00
. I6E+ 00.00

I. 1 0I4E-s- I0i
0 . 102 0E-01

. 99?E E-01
[I .968• IE - 0I 1

0 .944E-01
U .920E-0 1
i . 89 E- i 1
Ci .8?72E-01
0. :E:4-E- 0C1
C. .824E- 01

-0 . 68EE 00

- I) . ,iE + ' 0
-0.6,9E+0i
- 0:' . E+E 0CO
--i .6•'E+00
- C' .69E 'E+ 0I)

-LI, ,'7 :E + 1., 0

-0 . 7 .E+'-
- I0. 7 1 E +0'
-- i) . F" I)E 4 's ia

-- 7F1E+-ii

-0 .7j3-soC
-- C' .71 E 4- IaI--0.71E+00

- .72E+O0
- C' .7 72E+ 0ii
-0 .72E+00-- I'. 75 :' E- +a'iI

-0I. 73E+00i-0 73E+ 00

-0 .73EO0- il . 74E-0- I0
-0 .74E+00
-0t .74E+ 00

-0I~ . 75E+o- . 75E-+-0 0
-i . 75E+0

-0i.7F6E+05

-0 I.77E-400~
-0C . 77E-00
- . 77E-,o4- i1
- .- . 78.E+ 0
-0 i 7:E: E0- 0

i . 1 O:E- I)I

. 1 OE +01
1I . I CE+ Ci1
I-I . 1 CIE+ 0 1
(1.1 OE+uLi
0 . '.99E+ 100

ii -9E+00-"0.i9 E+ 0 I.

I. ~'7 E - 00
S E 'E+ .0

i0 .9'E+00
i0 .97 ,_lE+60l I

0i .97E+ 0

Ii -'I-. Es+*I' 1i0 .9 7'E+ t
0.9 7E+60

";.'; 7 E + 0 1"
0I .9,E+ 0II

u .96E+00
0 .967,E + 0 CI

0.96E+ 0 0
0 .96.E + 0 0

0 .96,E+I100

0i 95E-s- i. ? 0

0 .5E-s00,:
I .95E+ 0i1

Ci .95E+Es i0 ii,0. ?5E+ 0f;

0 95E+Os,
r ... SE+ 1ii

6.05Eo oi-- -

f- .9SE+ Li '
0 95E+0 o

A
'Ž1

-4-i

.4
4~



PT BEACH 60 PSIG ILRT UNIT I

14

ENTEE 1IME-0 D A TF-p T E F P l..,"
tp. FcN F 1'ý I E D EN'l E 9999 ...

1200.,0623,1ý3.430013,7/J.3096(ýýt
5.4 12 30 0 62 3, 8 3 5 67 1 6 7, 7 4 32 61 2Fý

13 0 0, 0 6 2 3, S 3 7 0 0 5 7 5, 7 4 - 3 41 1241

13 3 0, 0 62 3 1 8 3 7 4 60 5ký , 7 4 - j 5 1 5 2 Cj

1 40 0, 0 6 2 3, 8 3 F 7 8 9 7 3, 7 4.3 6 12 7 9

1 4 30, 0 6 2 3, 3 9 1 12 8 6, 7 li - 3 7 1 3 39

150 0, 0 6 2 3, 4. 0 3 1 S 2 0, 7 4. 2 7 7 P S 7

1 5 3 0, 0 6 2 3, 0 5 10 9 5, '7 4 - 3'?A :1'3!D 4

1 600P 0623, 6 4. 1 12 1 20P 74. 31ý -2 P 7

1630, 0623, 8 4- 1259 44P 7,6. 39 6 1 h 6

1 700, 0 623, 8 -4- 1 6569 6o 7 4- 399ý1(,9

1 730, 0 62 3j, 8 4- 29098 4, 7 4. ,roio 61

= I k00, 0 6ýý 79 0, 7 4-1109 ') I I

= I b 30.p 0 62:3, ý', 4- 31 Fý 79 3, 7 4. -111 3 t368

= 19 0 0 , 0 6 2 3 , iý A - 3 -) 3 9 1 :3 , 7 /J. Y'l fý 40 7

= 19 30, 0 623, ý- /I- :39Gý'44.p 7 il - i"'. I ý- 0

= 20 0 0, 0 6P. 3, 8 A 3 7 9 1 5, 7 4. Z, 31 5 6 1

2 0 30 0 6 2 3, i-, 4 4 3 6 1 7 43 19 5

2 10 G , 0 6 P. 3, 8 ej -6 5 (-';0 zs'ý,, 7,11 432ý- 35

= 2 130, 0 623, 8 -4. 53 1 450, 7 3 7 0 ý,, I

= 2200, 0 623, h A- 5202 5 1, 1 4- 440 6 49

2230,0623pb4.t)7-/962,74-A430,69
2 30 0, 0 62 3, 8 4 58 9 8 1 1 j, 7 4 - 1147 7 78

2 3 3 0 , 0 6 2 3, Fi 6 4 0 4 6 6, 7 4. b 5 12 9 1

9-400.9 0623s ýý 4. 68 1 40b, 7 16- 65275Li

00 30, 0 62 4, S L' 7009 7 7, 7 14 457 4115

0 10 0 , 0 6 2 4, Eý 4 7 2 1 4 5 1 , 7 4 5 9 7 R ýs

0 130, 0 6 2 4 * S- 4 7 5 5 4 62 p 7 4. 6 6 3h el 4

0 20 0, 0 62 4,p 8 4 78 7 30 7 7 4. 46 52 62

0 2 30, 0 62 4, 8 4 - 7 9 0 6 7 3 7 4 - 4 7 0 0 9 4

0 3 0 0, 0 6 2 4 a 8 4. F; 1 48 1'6, 7 4 - -6 7 P. 1 7 7

0330,062/5,84-898136s 74-476061

0 40 0 ý 0 6 2 4p 8 4. 8 FS 12 18, 7 4. 478 0 51

0 4,30, 0 62 4, 8 4 - 9 2 44,19, 7 -4 - A 79 /;P I

0 500, 0 62 4p 8 4. 92 468 8, 7 4- 46 399i4

0 530, 0 62 4, F; 4. 9 447Fý I o 7 /JFý 69ý5 3

0600, 0 62 41 8 5-00368 z4, 7.L.

0630, 062/jp ý-- b-OC98HO.P 74. 49 1 50H

0 700P 0 62 42 Fl t). 0 59 451, 7 4 - YJ9')CI 1 5

0730,0624.ob5-047139,74.49(ý()31

= 0800, 0624, b 5.090960, 7 4 - -- 9 ý, F''? 0

= 0830, 0624a 8 5. 108 161, 74. 500010

= 0900, 0 624, S t). I 10 63 1 p 7 4

= 09 30, 0 62 4, ?, 5. 1 69929, 7 4. 49 6,-. 00

= 1000, 0 62 4, 8 5 - 1 550 35, 7 /J. SO, 6, 1 67

= 10 30 1 0 62 41 8 5. 18 49 7 5, 7 4 - 50 69 7ýý

= I 100, 0 62 4, 8 5 - 20 6Wý, 0 , 7 509'1 b 1.
= 1130,062ZJ,85-215932j-74-5123/iO
= 1200,0624,85.2,33538,74.515267

= 9999P , , p

B-19



.............' , . . - .-............* . ?2.4o. q' .?ip ... .-*

PT BEACH 60 PSIi3 ILRT UNIT I

TIME, DATE :--,:TART OF TEST 12.00 6P 3

TIME AFTER START OF TEST = 24.0' HF

TRENDS BASED ON TOTAL-TIME CALCULATION-S

HOURS DATA MEAN OF
OF TEST ENTRIES CALC LR

1 .51) 4 0. 12'0E+00
2. 00 5 0. 129E+00
2.50 6, 0.114E+00
3. 00 7 '. 122E+00
:-:.50 uE: 0.119E+00
4.00 9 0.119E+00
4.50 10 Ut 11:3E+ 10
5.00 11 0 . 1 0I8E+0. 0I
5.50 12 0.110E+0
6.00 1:3--: 0.1 Ij:3:E + 00
6.50 14 0 .1 06E+OU
7 . 00 15 0 .104E+ 00

7,50) 16 O .1I 03E+O0
8.O0 17 0.10iOE+00

8.03 U8 0.9:85E-01I
9.00 19 0. 965E- 01
9.50 20 0. 956E- 01

1(1. 0') 21 0.9 37E-01
10.50 52 0 .927E- 01
11 .00 2,.? 10:'E-01
11.50 24 0.902E-01
12.00 U5 0.896E-01
12.50 26 0 :87E-01
13.00 2L 0.379E-01
13 .50 28I.7 0.0E-01
14.00 2 9 0.8:64E-01
14.50 -i 0.8:54E-01
15.00 31 L0.8345E-01
15.50 :U::,42 (.',,40E- 01
16.00 : 0.8:33E-01
16.50 :",:4 U0.:29E-01
17. 5II1 U .8:21E-01
17.50 :-: 0.3 1:- i-3E- 01
18.00 0.8: 09E-01
1:3.51 8. 03E- 01
19.00 39 0.797E- 01
19.50 410 0.791E-01
201.00 41 0. 787E-01
20.50 42 0.78:3-E-01
21 . 00 4:3 n.. 0.79E- 01
21.50 44 0.778E-01
2. 00 45 0 .774E-01
22.50 46. 0 .770 CE- 01
2 :.00 47 0.767E-01
23 .50 4:3:', .1762E- "01
24.00 49 0.75E-': 01

THE CALCULATED LEAK FATE IS

CALCULATED
LEAIK RATE

0Li . E 1 E-- 0 1
U0.11 1E+00
0.721E-01
0 . I 07E+ 00
LI . 1 (I3Ei- o(
0 . 1 07E+ 00
0. :87:3E- 01
0.768-'E-01

0.8:77E-01
0.8:24E-01
U ..06E-0 I
0.775E- '0 1
.757E- 01

0 .664E-01
U ..623E-01
U0.624E- 01
U0.5:87E-01
U .581E-01
U.557E-01
0.547E-01
0.553E-(01
0.546E- 01
0i . 5:38E- 01
0 .530 E- 0 1
0.5 9 E- 01
0.514E-01
0(.501 E-01
0.507 E- 01
0.499E- 01
0-500-01
0.491E-01
0 .4 I:E- 01
0.4:_:1E-01
0.476E-01
0.469E-01
0.464E-01
0.464E-01
0.463E-01
0.461E-01
0.474E-01
0 .47 0E- 01
0.469E-01
0.468-E-01
0.465E-01
0 .460 E- 01

0 .460 0E- 01

CHG IN CALC LFR
FROM LAST POINT

:.51 'E- 01
-0 .391E-01
0.352E-01

- 0.4. 0:IE- 0:2
0..354E-02

-0.1 :89E- 0(1
-0].1I 10E-01

0.1 0'9E-01
-0.534E-02
-0. 180E-02
- .- 04 E-02
-'0. 18-4E-02
-I 0.55E- 02
- 0I. 375E- 02
-0 .4 06E- 02

0.239E-04
-'0.369E- 02
- 0 .537E-C . ..
-0.250E-0K2
-0.939E-0:3
0.551E-0:3

- 0 .7 08IE- 0:3
-0 .7:80:IE- 0
-0.7:2E- 0:
-0 .44:8E-04
-0.159'E-02
- 0.12S""E--02

0 .5: 1 E- 03
- .750'E- 0::

0 . 171E- i:
-0-IO.ISE-02
-0-I11 EE-02

0 . 1 0::E- 0:3
-0.46EE- 0:
-0 .6:3E- 0:3
-'0.535E-0:3
0.128:E- 04

-0.597E- 04
-0.265E-0:]
0.1 31 E- 02

-0.399E- :'-
-0.595E- 04
-0 .701E-04
- 0 .34 ,7 E- 0:-,
-0.48@':0E- 0 3

THE MAXIMUM ALLOWABLE LEAK RATE I I 0 .4fOE+01
THE LAST 5 DATA POINTS ESTABLISH A NEGATIVE :LOPE

B-20
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PT BEA':H 60 PSIG ILRT UNIT 1

TIMES DATE START OF TEST 12.00 6 2:.&:-

TIME AFTER START OF TEST = 24.C0 " -H

LEAK RATE BATED r'O TOTRL-TIrME i:RLCULATIO':.

TIME TEMP.* PRE:-U RE*
(F) (P:IA'

12.50
1:3 . 5 C0
W350

14.00
14.50
15.00
15.50
16 .00
16.50
17. 0)
17.50
18.00

18.50
19. 00
19.50
20.00
20.50

21.00
21.50
22. 00
22.50

A .0023.50
24. CO0
24. 5 0]

25.0025.50
26.00

a-"6.50
26.50

28.00.
2,"8.51.

29. 00
29.50
:3 0C. O 0
:30 .50
:31.010
:31 .50
:32L".00' I'

83.57
:33 .7 0
83."75
83 .'88
83.91

84.0:3

8,4 . 11
84.13
,:4.17
84.29

84.32
8-4.35

84.39
84.44
84.45
84.46
84.5:3

84.583

:34 .6*4

84 _ .7'0
84.72
84.76
:-84.7'9:'4 -7'-
8:,4.79:
84.1

84.98:4 . 8:-:::
C14 . '92
8-'4.92
84.94

85.O00
85.01
85.06
8'5.05
85.0 '9.

74.326
74. 341
74.351
74 .361
74.371
74.:377
74.383

74.3:8:3
74.396
74.400

74.406
74.410
74.414
,"4.418

74. 422
74.432
74.432

74.4 47
74.4:447
74.441
74.44:3
74.448
74.451
74.453
74.457
74.46 0
74.464
74.465
74.470
74.472
74.476
74.478:
74.479
74.484.-4

74.48::7
74.488::
74.491
74.499
74.496
74.498

MEASREDU l
LEAK RATE

0.149E+u00
* 1. 18 O+ 00

. :i). 00E-01
0 159E+00
0.541E- 01
0. 158E+ 0
0'. 1 05E+'0'
'0.119E+''
tu.625E-U i
,.679E-01
H,. 126E+00
Si. : :E- i01
I . ''9E-0' 1
0j.8:]10I1E-0Ii1

0.8,:-28-E-01

0i.646E-01
0.674E-61
0.622E-01i
0.791E-'01
0.5:8 E-' 1
0. 72S"E- 01
0T .604E-01
0.67 :3E-,-01
0.7564E- 01
0.674 E- 01
0.6 59E-'01
0. 649E- 01

0.694E-i01

0. ,580: jE-01J

'I .717E-01
0 .6, u:E-I1
0.678E- 01
0i.572E-1il

. 552E- 'i 1
T.654E- 01
0.59 E-01
.i .57 0E- 0 1
0.577E-0T-1
0. 27E- 01

C:iRLCULATED'
LEAK RATE

0 .1 06E+ 00
0.1 04E+0T

. 1 02E+C0
0.1 iIE+T':

S.99:3E-:01
0'l. 9.80-,lE-0 1

0.967TE '&C01
0' .955E-'01
I' .94ŽE-01
0. 929E- 01
0.917E-C01
0 .904 E- 01
0.8:'91E-T01

0 .8?7e9E- 1
0~.8::66 E-01i

0 .653E-C'1
i.: 841E-01

CI .- 803E-01
0 .790 E- : 1
0 . 777E- 01
0.764E-01
0 .752E- 0 1
0.7:39E- 01
0.7726E- 01
0.714E-01
C'. 70'1CE-C01
0.68E-E;•, _01

C' .650'_E-- 01

iT .625E- I 1
o .i1EE-01
0 .600E-01
0' .58701E-I1
0.574E-01
0' .5E1E-01

957'; C:ONFIDENCE
L I M T13.

I: . 52:•E-111110.51 E- 01

i'1 .5 'I E- 'T I
0 .49E-01
0.48E-01
i .47E-I0 1

ii .46E-01
C' .44E- 01
0 .43E-CilI
0 42E-01
0. *410E-01

F.4 0iE- iT 1
0:. :E-01
0, 37E-01
C'. 36E-01
0. .35E-01
0,2Ž4E-C01
0.32E- C'1
Ci. .:--,:I E- ICi I
_ .30E-01

0.29E-01
0.E7E-01
0.26E-01
0 .. 5E-01
0 .24E-01
I' .22'E-01
0.211E-01
0.20E-0i'1
0. 18E:E- 01
0. 17E-01
0.16E-01
i. 15E- i 1

0.1 E-01
n. 12E- n 1
0.1 E-01
I .92E- OE
0.79E-02
I .6EE- 0's2

0 .52E-02
0:39E- O0.

C. 16E+uI'li
0.16E+0'

0. 15E+00
C0. 15E+ 0C'
0. 15E+00
0 . 15E+ I0
C' . 15 E+ C' 1i
0. 15CE+0I'
0 . 15E+0'11
0 .15E+0i0
'Ti . 1 4E+ I'Ti.'i
0. 14E+O0

Ii. 14E+00
0.14E+0 C
0.14E+60'

.14 E + I'Ti'
C'. 14E+'T'CI

01 :3 E + 0- C

0. ::.E + 00
0 .1 3E+i00
TI . 1 H E W T ,;
0I. 13E+0i0'

0j. iL,-E + IC

I1 . 'iE+O'
0C. 13E+C00
0.1 E+ ' 00

0.2 HEW+
10.1E+ C:0

0I . 1 2E+ 0i'
0 . I1EE+ 0 0

0.12E+ 0 C
0 . 1 2E+ 0 0'i
0 . 11 E+ 0 0
0. 1 lE-sOCi

0. 1 1E+00
0 . 1 1E+00 C
Ci. 1 1E+00 C

* See note page B-16
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0 .617E-01

0 .763E- 01
0 .579E-C01

0 .61 OE-010.E-0E-O1
0 .571E-01
0 .553E-01

0 .549E- 0 1

0 .52SE- 01

0 .51 IE-01
0i.498E-O1
0 .48$5E- 0 1
0 .473E-01
0.460E-01

0. E5E- 02-
G.12E- 02

-0 .2IE-03--

-0 16E- 02
-0 .30E-02
-0.43E-02
-0 .57E- 02
-0 .71E-02

IF IT IS ASSUMED THAT THE LEAK RATE IS CONSTANT:

THE MEAN I 0'.758:E-(Cl
THE STANDARD DEQIATION IS 0.308E-01
:SKEl IS POSITIVE

THE CALCULATED LEAK RATE AFTER 24.00 HOURS OF TEST IS 0.460E-01

PT BEACH 6(1 P: I3 ILRT UNIT 1

TIME, DATE START OF TE:T 12.00 6I2

TIME AFTER START OF TEST = 24.00 HR

LEAK RATE BASED ON POINT-TO-POINT CALC ULATI ON:7

TIME TEMP.*
(F)

12.50
13.00
1:3 .50
14.00

14.50
15.00
15.50
16.00
16.50
17.00
17.50
1i:: ! . 0li
1-: .50
19.00
19.50
2:0.0 0
20.50

83_=. 57
83 -- ....70
83.75
,'_3.88
',-:3 .9 1
814.03
,"4.05
814.11
G4.13
64.17
,8',4.29
,-:!4.27

84 .9
84.44

64.45

PRES-URE * MEASURED
(P:IA: LEAK RATE

74.326
74.341
74 .3,51
74 .3 1
74.371
74.377
74.383
74.388
74.396
74.400
74.406
74.410
74.414
74.418:
74.422
74.4:32
74.432

0.14?E+O0
0 .21 IE+O0

-0.269E+00
0 .544E+ 0 0

-0.364E+00

0 .680E+O0
-0.215E+00
0. -".218E+ 00

-0 .391E+00
0. 1 17E+00
0 .709E+O0

-0 .424E+00

-L0 .8;:4E- 02
0. I: :E+ 00

-0 .209E+00
0C. 1 13:E+O0

1:ALLCULATED
LEAK RATE

0. .3--53E-Cii
0. s5:SE- 01
0.:44E-C01
0 .831E-01
0.8I17E-01
0 .8s04E- 01
0 .790E-01
0.777E-01
0.763E-01
0 .750E-01
0.736E-01
0.723E-01.
0 .709E-01
0.695E-01
0.6LS2E- 01
0.668E-01
0.655E-01

5. 'CONFIDENCE
LI MI T-:

-0 .57E+00
-0 .57E+00
-0 .57E+00
-0 .57E+00
-0 .57E+00

-0 .57E+00
-0 .57Q+00
-0 .57E+00
-0 .57E+00
-0 .57E+00
-0 .57E+00
- ' . 58E+ 001:

-0.58E+00
-0 .58E+O0

-0 .58E+O0

-0 .5',-8E+ 00
-0.5S9 E+O0

* See note page B-16

32.50
3r,. 00

33.50
34. 01
34.50
35.00
35.50
:36 .0 0

85.11
85.11
8:5.17

85.19
8:5 .21

:,.',5 .;23

9 ='-1

74.500
74.501
74.497
74.506
74.507
74.509
74.512-
7"4.515

0 .1 1E+O0
01 0E+O0
0.1 E+:0
0.1 E+O0

0 1 CE+01CI
0. i OE+-01
0, 19E- 0 1

0§. -~

0.75E+0 1:
0 .74E+0 0
0 .74E+0 Ci
0.74E+00
0 .74E+ 0 0
0.73E+O00
0 .73E+ 0
0.73E+00
0 .73E+0 0

0 .72E+00u
0.72E+ 00
0.72E+00
0.72E+00
0.72E+00
0 .71E+00
0.71E+O00
0 .71E+00

j B-22
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241.0 0
21.50

2.3. 00
2.3.5
2.4.O00
2.4.50

25.00
25.50
26. 00
2.6.51)
27.0 0

28.0 02.8 5 0
29 . 00
29.5 0

290.5030 .00
:3 1. 50
:32 1. 0 a
:31 . 50

:-2.1310:32. 00
:3 2 . 50
3:3.500

34. 00
34 .50
:35 . 0 0
:.-:5.5 0
36 . Cifc

IF IT IS ASSUMED THAT THE LEAK RATE

MEAN IS 0.553E-01
STANDARD DEVIATION IS 0.:313E+00

SKEW IS POSITIVE

:':,4.46,:4 4i..-A
34.5
34.5
84.5

8, 4 -5 4'
:8:4.64

S4.68

84.70
84.7
:':-.4.7.6

::'.4 .79
::,4.79

:34.81
834 .9 284.88
84.92
84 .92
::3'4 .' 4
85.01

:85 . 0t6
85,' 05
85.09

:' .11
::: .11

85.17
85.15
85.19:35.21
85.a1

74 .4:3374.4.7

74.441
74.443
74.448
74.451
74.453
'74.457
74.460
74.464
74.465
74.470
74.472
74.476
74.478
74 .479
74.4:34
74.4:37
7 4 .4:3:-.
74.491
74.4'99
74.496
74.498
74.500

7`4.501
74.497
74.506
74.507
74.509
74.•512
f`4.515

-0 . 7: E- 0 1
a0. :3:-::_-E+. 00C
- 8.3 : ? E + 0 0

-. 5 4 E + fl 00

-0 2 ai IE + 0f 0
0 .2L2 OE+ i 01
0 .267E+00
-0 . 1:', CE+ 01)
0 . a-296E- l 1

0l. 1:3,E'aE+'0
- u .2E7•2 E- Ca00

0 4.4 E + 110
- (. 277E+ +"00
0 .2-4' 3 E + 0 0
-- -'E + f 10

-0 151E-0) 1
0 .425E+0fli

-0. 142E+00

n.2, 58 E + f 0I2i34-. E -01

- .4233E-01
C .79:E-:-:E+ c

- 0 .7:3-.5 E+ 0 Cn
0I.212E+ 01I'
I. 45 E-01

1. 19E+0C
-u - 01

IS C O NS T A N T :

THE CALCULATED LEAK RATE AFTER 24.00 HOURS OF TEST IS 0.a:35E-0a1

B-23

0.641 E- 01
0 .624:E- 0 1
Cn. 614E-n01

.6 0 1 E- 0 1
0 5S_: 7 E- n01
0 .574 E- 0 1
0. 516 n0E- Q 1
1)n. 546 E- 01
0. 5E-:0E- 01
0 .519E- 01
i3 .5 0I6 E- 1: 1
0.492E- 01

.479 E- QI1
0.4t, 5 E- Q I
0. 452 E- 0 1

4.438-- E- 01.1
0.425E-01
S411 E- -,

-.:7 E- 0 1

U. 4, E - 01
4.: E- i 1
0.::4:3E-0
-411 E- 011

CU . 0 4E- A0l
E -aC, 1

0 289E- 01
i0 2`7 . - 0 1

0 .262E- 01
0 .249E- 01
0 .a:"-5E- . I

5:0.5i E + 00
-0 .:3E+ 00

a n:=-5 E + 0 0
A .58 E + 0 a.i

S.5E:-:E + 0 0
a5i E+ 0 0C-I' . 5 E + n 0

-I . 59E+ 0
- ,. 9':E+ c a

5t9E--0 0-j n.59 E + ri nj

.6r-0E+ 00

. t-. 0aE+ 0 0
0n. 0 E + 0 0

EI .r aIE+ 0 I:
EIi . ) IE + Ca 1

EIi ,E+00
0 0., I E + 0 0

I1 . 1E+ 0I1
I . 1 EE+ 0

- tI1 • ,i E+ a) 0I
-1:.,2E+00
-U.6-E+ 00

- .62E+ 00
-0 .62E+00
- E.:6:-E+ 0 0
-0.6:-E+ 00

-.6:E + C0 0)
-0.6'E+00
0l . 4E+ 0 0

7 1 E. aa aa
0. 71 E+ 00
0. 7ý u E + 0 A
0 . 7 OE+ a: a)0 7 CaE+ 0 0I

7 0 E + 0 0:1

0 7 0E+ 0 0
0 . 7 OE Q 0E
0.7 OE4+ 0 0
0 . 69E+ a) CI
0 .69E+00
0 .E'9 E+ n 0
0 .69E+00

0. 69E+ 01)

C,1 . E.'9E 4 0 iC10 . 69E+ 0 01
0 .69E+ n 0
SI. 69E + a'1 0)
0 .69E+ 0 0

C6.9,'E+ 0~ aCC1 . 6, '-E + a:1 0
0'1 .6 E + C I.,
0 .6.8E+ 0 0
0 . 6E3E+ +i0)
0.68E+00
0 .68E+ C 0
0.68E+00

0 .68E+00
.E68E+ 0 0

i0.68E+-00
0 .68E+i00I

I
-p

THE
THE



PT BEACH 30 PSIG ILRT UNIT 2

ENTER IM11E, DA'#,1F;;',P}F1SS
WHEN FINISHFD ENTET" 9999,,,,
=02 30,0309,72.306139, 44-. 4 10928
= 0300,0309,71 .970123,P I 1.3166()3
= 03300,0309,71 .762556, '..662-46
- 0z400,0O309, 7l .60 474ýý p Y; 4. 3 LO L P3
= 0430,(309,71.*4/26bb, 4.336K13

= 0500,0309,j71.230781, p4.32365ý,
= 0530,0309,71. 123292,p 4.3132b2
= 0600,0309,71 .044540,s 44.30000'4

= 0630,0309,70.892546, 44.2S9239
= 0700,0309,70.788662,p 4.279642
= 0730,0:309, 70.69 700, p4.271837

0B00,0309,70.58478,5 '4.26
2 50bt

0=30,0309, 70 - 490096 j , Z44.25442O

= 0900,0309,70.3[49791, z42..2h6P37
0930.1,030 997029b99, /4.4239F•5
1000, 030 9, 70.?IE371P 4. 232451
1030,(#309, 70.137547,p 1 2. b077

= I 100,0939,70.055653, i- 4.1 ý-,(07 7

= 1I130*,0309 , 69.-971 695,y 1ý..5I 61

= 1200, 0309, 69 •908 34b1, 4 . 20 5 479
l2= 1230,0309,69. <03107, 4-.1985b8

= 1300,0309,69.759908, 4x4.192197
= 1330, 0309, 69. 733967, 44. 186790
= 1400,0309, 69.6019b7, ! .l 1~ 390
= 1430,0309,69.566335, Z'ZJ.1754183
= 1500,0309, 69•475998, 44. 170 b67
= 15 3 0,0 3 09, 69•429524, 4. 164530
= 1600,0309,69.396626, 4•. 160643
= 1630,0309, 69 •299474, 44-155362

1 700, 0309, 69 . 311 48 5, 44. 1 52079
= I730, 0309, 69.24518 7, 4/j. 1 471 62
= 1800, 0309, 69 •183680, 44l1 •16,49

= 1830,0309, 69.098082, 44-135916
- 1900,0309,69.035b8 80, 44I.129558

= l930, 0309, 68 . 9992U 5,.44. 126765
= 2 000,0309, 6b.99 814R9, 4Z4122627
= 2030,0309,68.921166, 44. 118 279
= 2100,0309,68.834377,A4.1 140 zl
= 2130, 0 309, 68 . 82 49 47, 4 4. 108 1 7C

= 2200, 0 j09, 68 • 78•42 66,* 4l4 105014•
= 2P30,0309,66.6870 P, S,44. 101036
= 2300,0309,68°677061,] A. 093fA6
= 2330, 0309, 6e, 61 29b 4, 4•-.0919 b 1
= 2400,0309,68.553089, 44. 08;7929

= 0030, 0310, 68. 50741 ý, 4z4.0•t513
= 0100,031,68.493443, 441. 080t53

= 0 130,0310, 68. .4287021 44.075863
= 0200, 0310, 68.38 433, 44.071597
- 0230,0310,66.300365, 44. 06627R

= 9999,,,,

B-24
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PT BEACH :10 P ILPT UNIT 2

TIME, DATE :TAPT OF TEST 2.50 309

TIME AFTER START OF TEST = 24.'" HP

TREND:S BA:ED ON TOTAL-TIME CALCULATION:S

HOURS
OF TEST

1 .50
2.'00
2 .50
:3. 00
:3.50
4 . 0: 0l
4.50
5.00
5.50

6.00
6.50=

7.00
7.50
:- . O0

:8 . 50
9.0 0
9.50

10.00
10.50

11 .0'
11.50
12.00
12.50
1:3. 00
1:3.50
14.00
14.50
15.00
15.50
16.0.01
16.50
17*. 00
17.5')
1:3 . 00
18.50
19. 00
19.50
20.00
20.50
21 .00
21.50
22. 00
22.50
23.00
23.50
24 .00

DATA
ENTR I ES

4
5

7

1 I
11

12
1:3
14
15
16
17
1:3
is?
19

21
21
22
23

24
25
26
2.7
28
29

'0

31
:-32
,33

34
:35

37
:3:j"
39

40
41
42
43
44
45
46
47
48
49

rMEAN OF
ClALC LP

-0. 125E+00
- 0.8:,95 E- 01
-0.825E-01

-0 .721E-01
-0.494E-01
-0 .3:-70E- 01
-0 .268E-01
-0.189E-01
-0. 1:30E-01
-0 .:821E-02
- 0 .496E- 02
-0.26:8E-02
-0. 495E- 0:3

0.157E-02
0.3:33E-02
0.454E-02
0.5:-:E- 02
0 .649E-02
0.77 OE-02
0.945E-02
0.98 1 E- 02
0.1 07E-01
0. 1 09E-01
0. 1 15E-01
0. 122E-01
0. 124E-01
0.131E-01
0. 1 36E- 0(1
0. 142E-01
0. 145E-1 I
0. 149E-01
0. 15EE-J01
0. 157E-01
0. 161E-01
0. 163E- 01
0.167E-01
0.172E-01
0. 17:3E-01
0. 177E-01
0. 1:80E-01
0. 18:1E--01
0. 182E-01

. 18:5E-01
0. 187E-01
0.188E-01
0. 1:189E- 01

THE C'ALCULATED LEAK PATE I: 0 .46.0E-01
THE MAXIMUM ALLObWABLE LEAK RATE I: 0.2:83.E+Ou
THE LAST 7 DATA POINTS ESTABLISH A NEGATIVE :LOPE
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C ALCULATET'
LEAK PATE

0.110E+000
0 .115 E +00
0.6 :=E-01
O 57:E- 01
0.989E-01

0.1 07TE'-00
0.1 1:3E-E+-00
0 11 1E+'- 00
0:.1 13E-+00
0.11 1E+00n* 111'E+O0
0 . 105E+ 00
0.9 :9E- 01
0.942E-01
0 .905:E-:01
0.8:71 E- 01
0.8::2 :':E- 01
0.799'E- 01
0L.751E-01
0. 7:34E-01
u .742E-01
0.702E- 01
0.685E-01
0.652E-01
0.63:3E-01
0.622E-01
0.594E-01
0 .590E-01
0.582E-01
0.574E-01
0.56EOE-01
0.550'E-01
0.540i'E-01
0. 53S :,E- 01
0. 5 3 E- C1
0 51 E- 01

.51E- 01

0 504E-016....07E-01

0 .501E-01
0 .492E-01
0.48:2E-01
0.479E-01
0. 473E-01
0.468E-01
0 .460E-01

CHG IN CAILC LP
FROM LAST POINT

0 .541 E- 02
-0.472E-01
-0.104E-01

0C.412E- 01
,]. ':'= E- ':'2

0 .600 E- 02

0. 179E-02
-0. 156E- 02
-0q.262E-02
- .538:E- 02
-0 .652E-02
-0 .47:8E- 02
- ." 362E-'02
-0. 34 1 E- 02
-0 .437gE-02
- C" 28:7: E- 02
-q.4 476E- 02
-0 . 176E- 02

0 . 849E- 03:
- 0.4 05E- 02
- 162E- 02
-0. 34 OE- 02
-0. 1.:3E- 02
-. 1 16E- 02
-0.272E-02
-0 .4:3 1 E- 0:
- ." 56E.- 0:
-0 .76:3E- 0:
-0. 141E-02
-0.942E-03
-0A.1 I07E- 2
-0'.17'3E- 0:'
- C .5 05E- 0:3,
-q. 149E-02

0.C : 1 E- i4
-0. 141E-03
-0. 131:E- 02

0 .:314E- 0:
o" 6:-',4E- 0:.:

-0.88: -:1 E-03 -'
-0 .9637:E- 0 :-
-0 .:-6:E- 0:-
-0N.549 E- 0:3=
-0. 46Ei'E- 0:3,
-C".79 7E- 0:23

I,. 1
'.~)~
I-c: ~r'

rYL. 4
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3ý .I*t•

PT BEACH 3n P1: I3 ILRT UNIT 2

TIMES DATE START OF TEST P.5u 3 0?

TIME AFTER START OF TEST = P4.no HF

LEAK RATE BASED ON TOTAL-TIME CALCULATION:-:

TIME TEMP. PRES"URE
'FF:, ,: - IHA:

:..00 71.97 44.387
3.50 71.76 44.:366
4.00 71 .60 44 .51
4.50 71.43 44.337
5.00 71.23 44.324
5.50 71 .12 44.:31:3
6.00 71 .04 44.300
6.50 70.39 44.289
7.0' 70.79 44 .28'0
7.50 70.70 44.272
3.00 70.58 44.262
,.5 70.49 44.254
9.0 0 70.9 44.247
9.50 70. 30 44.240

10.0O0 70.22. 44.2:-33

10'50 70.14 44.225
11i.00 70.06 44.218
11.50 69 97 44.212
12.00 69.91 44.206
12.50 69.P0 44.199
13.00 69.76 44.192
1:3.50 69.73 44.18:7
14.00 6'9..60 44.1831

14.50 69.57 44.175
15.00 69.4:- 44.171
15.50 69.4. 44.165
16.00 69.40 44.161
16.50 ,9.30 44.155
17.00 69 .1 44.152
17.50 6'9.25 44.147
13.00 69.18 44.142
13.50 69'.10 44.1:-6
19.00 69.04 44.1:30
19.50 69.00 44.127
20.00 68.98: 44.123:
20.50 68.92 44.11:3
21..00 6:8 .8:3 44.114
21.50 68..82 44.10:3
22.00 68.78 44.105
W2.50 6:8.69 44.101
2S.00 68:_::.t6 44.094

MEASlUREB
LEAK RATE

-0 .403E+00
-0 .:381E-01

0. 665E- 01

0.170E-01
-0.544E-01
-0.201E-01
0.8 5-E-01
0.4966E-01
S.552E-01

0.521E-01
0.4633E-01
0.441E-01
0. 41E-01
0.269rE-01
0.301E-01

. :325E-I01
0. 16E-01
0.251E-01
4 .300E-01
4.18-2E-01
0.317E-01
0.46:3E-01
0.177E-01
0.3 034E-01
0.177E-01
0.260 E- 01
0.296E-01
0.176E-01
0. :30E-0n1
0.2 7E-01
0.3 01E-01
0.24:3E- 01
0.274E-01
0.25:3E- 01
0.333E-01

..303E- 01
0.206E-01
0. 46E-01
0.331E-01
0 .21 CE-C1
0.374E- 01

CALCLUL ATEB
LEAK RATE

- 0.8:1 ::E- 02
-0 .,1SE-02

-0.587E-02
-0.472E-02
-0.357E-C'2
-0 .241E-02
-0. 126E-02
- 0.1 06E- 03:

0 . 1 05E-02
0.22a E- 02
0.C .336E- i:2
0.451E-02
0. 566E- 02
0.6S2E-02
0.797E-02
0.912E-02
0.10 0.3E-01
0.1 14E-01
0.126E-01
0.1:37E-01
0.149E-01
0.16,0E-O0
0. 172E-01
0.184E-01
0.195E-01
0.207E-01
0.21 E-01
0.2: E-C1
0.241E-01

L. 25E-01
0.264E-01
0.276E-01
0.28,7E-01
0.299E-01
0.7:10E-01
0.322E-01
0.3-4E-01
0. 345E-01
0. :357E-01
0.0:68E-01
0 .:380E- 01

957SX CONFIDENCE
LIMIT:::

-0 . 14E+00
-0. 14E+00
- .14E+ 00
- .14E+00

- .142E+ C'0
- . 14E+ 0 0
-0 . 1 4.3E+ 00
-0.13E+00
-0 .1:3E+00

-0 . 13E+ 00
-0A. 1 :--, E + u40
-0. 13E+00
-0 . 1:3E+0
-C . 1:3E+ 00
- 0.32+ 1E00
-0.12E+00
- 0. 12E+00
-0.12E+ 0
- 0. 12E+ 00
-0. 12E+'0'
-0 . 12ŽE+00
-0. 12E+00
- 1 . 12E+I00I
-0.11 E2+00
-0.1 1E+00
-0. 1 IE+00
-0 . I1E+00
- i. 1 1E+ i00
-0. 1 1E+00
-0. 1 1E+00
-0 . 1 IE+0i
-0.1 1E+O]0
- i. 1 OE+00
-0 . I 4E+O0
-0 .1 0E+0 0
-0 .1 I E +00
-0i~ . 1 CE-i-i0
-0.99E-01
- 0.98,3E- 01
-u .97E-01
-0 .96E-401

0. 1:3E+ U0
0. 13E+00
0. I:E+00

0. 13E+ 00
0.1 3E+00
4.1: E-+'00
0. 13E+00
0.1:3E+00
iU. 1;3E+00
0.14E+00
0. 14E+O0
0. 14E+40
0. 14E+00
0.14E+00
0 . 14E+ C''
0.14E+00
0.14E+00
0. 14E+00
0.14E+00
0.15E+00
4.15E+00
0. 15E+00
0.15E+00
0 .15E+'0
0. 15E+00
0.15E+00
0. 15E+ 00
0.15E+00
0. 16E+00
0 .16E200
0. 16E+00
C . 16E+ 00
0.16E+00
0.16E+ 0 0
0C. 16E+00
0. 16E+OC'

0.17E+00
0.17E+00
0.17E+00
0.17E+00
0. 17E+00
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0 .275E-01
0.244E-01
0.229E-01

.291E-01
0.268E-01
n.275E- 0:1
0.231E-01

0 .3:-91 E- 01
0 .4 0:-3E- 1
0.414E-01
0 .426E-01
0. 4:37E- 01
0 .449E- 0 1
0.460 E- 01

-0 .94E-01
- 0.'93"E-01
- 0.'91:-E- 01

-. 92E-01
-0.91E-01

-0 .90 E- 01
-0.89E-01

0 . 1 7E+00
0.17E+00
0. 18E+00

- . 1 2E+ 00
(). I:E+ 0C

1 0.:E+00
L. 183E+00

IF IT IS AS:SUMED THAT THE LEAK FRATE I:CONSTANT:

THE MEAN IS 0.189E-01
THE STANDARD DEVIATION IS, 0.659E-ini
SKEW IS NEGATIVE

THE CALCULATED LEAK RATE AFTER 24.00 HOURS: OF TEST IS 0.460E-01

PT BEACH 30 P.1-:3IG ILRT UNIT 2

TIME, DATE START OF TEST 2.50 309

TIME AFTER START OF TE:T = 24.00 HP

LEAK PRTE BASED OH POINT-TO-POINT CALCLILATIONS

TIME TEMP. PRESS.URE
,:(F) (PS I R

44.387
44.366
44.351
44.337
44.324
44.:313:
44.300

44.289
44.2:8:0
44.272
44.262
44.254
44.247
44.240
44. 233
44.225
44.21:8

MEASURED
LEAK RATE

-0.40:3E+00
0.327E+00
0. 276E+I00

-0.1:32E+00
-. .340E+00

0.726E+00
-0 .2 10,-1E+ 0 0
0 . I E+ CC00

U.2:3:,:E-01
-0.11 1E-01
0. 195E-01

- 0.8:57E-0:I1
-0.661E-01
0.743E- 01
0.68 0E- 01
0. 17:8E-01

CALCIULATED
LEAK PATE

0.3:E77E--01

0.371E-01
0 .3E65E- 0I
0.:359 E- 01
I .352E-01

:.3:46E- 01
n :.34E-0 1
0.33:::4 E- 01

0 .328E-0 1
0.LI321 E- 01:
0.3::15 E-0n1
0 .3::09 E-01I
0 .303-:E -0n1
0. 297 E-01
.-290n0"0n1

0.2:84E-01
0. 278:E- 01

'95"- i:ONFIDENC:E
L I MI T:

- 0. EE- +00
-0.56E+00
-0 .56E+ 000
- 0.56E+00
-0 .56E+ 00
-0.56E+00
- 0 '.E+ 00
- 0 .... _E + 00

-0 .56E+ 00

-I.0 . 56,E4-0 0

-0 .56E+00

-0.56E+ 00
-0. 56E+ 00
-0 .56E+00
-0 0.56E +0 0

0.64E+00
0.64E+00
0.64E+ 00
0 .6'30E+ 00
0.63E+00
0.63E+9'0
0.63:-E+ 0 0
0.6:3E+ 00
0.63,:,:E+ 010
0 .62E+ + 0
0.62E+ 00
0.62E+ 00
0.62E+00
0 .62E+ 0 l
0.62E+00
0.62E+ 00
0.62E+00
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23.50
24.00
24.50
25.00
25.50
26.00
26.50

6S.61
68.55
68.51
68.49
68.43
68.8
68 . :30

44.092
44.088
44. 084
44.081
44. 076
44. 072
44. 066

Al

.. IF

:3 .00
4, I;10

4 .00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
:" .50

9.00
9.50
10.00
10.50
11.00

71 .97
71.76
71.60
71.43
71.23
71.12
71.04
70.:89
70.79
70.70
70.5:8
70.49
70.:39
70 .:30
70.22
70.14
70.06

ýj



ýoo;.

11 . 5 0
12.00

12.50
13.00

1:3.50
14.O00

14.50
1 5.00
15.50
16 . a0
16.50
17. 00
17.50
1:3 . 0
18.50
19. 00

19.50
20.00
20.50
21 .00
21 .50
;:' . cO

22.50

2 .50
24.00
24.5'0
2..00

2.50
26. 00
26.50

IF IT IS ASSUMED THAT THE LEAK PATE

THE MEAN I:: 0.232E-01
THE :TANDARD DEVIATION
:KEW I:S PO:'.ITIVE

69.97

69.91
69.80
697 .6

69.73,":
69.60

69.48
69.43

69.40
6 9.3:,0
69.31:
69 .25

619 *r. is

69.10

69.04
69.00
68'-:.98

6 ::4 4. 9
68.94

i,:-4. 1:

68.69

68-:.61

6:'. i51
68.49
68.4:3
68.38
68.30

44.212
44.206
44.199
44.192
44. 187
44.181
44.175
44.171
44.165
44.161
44.155
44.152
44.147
44.142
44.1:36
44.130
44.127
44.12:3
44 . 118:
44.114
44.10S
44.105
44.101
4 4.094
44.0092
4 4.08:8
44.08:4
44.0:31
44. 076
44. 072
44. 066

-0 .8-60E- 01
0 .1 19E +00

-0..216E+00

0 .3::02E+ 00
0.._ .52E-+ 0 0

-0.611E+00
0.3 : 19 E+C+00

- .28 5E+00

0 .2::4E+ 00
0. 124E+00

- 0.308,:E+ 00
0 .466E+00

-0 .671E-01
0 .413E-01

-0. 154E+00
ii. 127E+00

-0 .291E-01
0. 289E+ 00

-0 .747E- 0 1
-0i.327E+00

0. 554E+ 00
-0 .26 0E-01
-0 .450'E+0i0

0ii. 69 1E+00
-0 ..376E+00
-0..1 06E+00
-0 .4:32E-C01
0 .3 : 4E+ : c

-0. .777E-01
0.61.3E-01

-0. 184E+00

I:-. C-i ri:-TANT :

It: 0 . 285E+0

THE CALCULATED LEAK PATE AFTER 24.00 HO [I- OF TECT I: 1 .1:,,E-02
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0 .272E- 01
0 .266E-01
0 .260E- 01
0 .253 E-01
0 .247E-01
0.241E-01
0 .2 3:5E- 0 1
0 .229E- 01
0 .22E-01
0.216E-01
0.21 OE-01
0 .204E- 01
0 .19:EE- 01
0. 191E-01
0 . 185E-01
0. 179E-01
0. 173:E-01
0. 167E-01
0. 161E-01
0.154E-01
0.14E::E-i.'1
0.142E-01

0. 13 0E- 0I1
0 I23E-01
0.117E-01
0 11 IE-Ol
0 . 1 0E-
0 .986E- 02
0.924E -02
0 .8:63E-02

-0 .56E+0i0
-0 .56E+00
-0 .56E+00
-0 .56E+00

-0 .56E+00
- 5SEE+ (00

-c .56E-00
C:. E + c56 EI1

-0 .56E+00
-0 .56E+00
-0 .57E+00
-0 .57E+00
-0.57E+00
-0.57E+00
-0.57E+00

- 0.57E+ 00
-c. 57E+ 0 C
-0 .57E+00

-c0 .58E+oo

-0 58:E+ I

-0 .583E.00
- 0 .58:,E+ 0i

-0 ..58:E+00o

-059E+00
-0i~ . 59E+00
-. .59E+00
- . 59E + 00
- i. 59E+ 00

0.61E+00
0 .61E+0:
0.61E+00
0 .61E+00
0 .61E+00
0 .61E*00
0 .61E+00
0 .61E+00
0 .61E+00
0.61E+00
0 .61E+f0
0 .61E+00
0.61E+0'
0.61E+00
0 .61E+00
0.61E+00
0 .61E+00
0.61E+O0
0.61E+00
0.61 E+ +00
0.61E+00
0.6•1E+00
0 .61E+00
0' .E1E+00
0.61E+00
0 .61E+C0
0.61 E+ 00
S1• E+00

0 .61E+00
S.6.1E+00
0 .61E+00

F
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POINT BEACH 60 PSIG ILRT UNIT 2

ENTER TI.'F DAl .1 TF:'iV P ESS
%,'.HEN FINISHý.[) 'I !' 9999,,,s,

0230,0311*71 .7 41 5, 7L,. 370 1

0300,031 11 71. 092902, 7 .,131 7 /41

0330,0311, 70 .799 562, 7 4. '71 122

0400,031 1, 70.530f66, 74.235528

0430,0311, 70.3b 601 p 7. C:)L8 2

= 0500,031 1, 70.1 548 7bp 74. 175247

= 0530,0311, 69.996996, 7L.150776

060 0 , 0 3 1 1, 69 .-833169, 74.126367

= 0630,0311, 69.727304, 7Z/. 10,S i46

0700,0311, 69 o 5S 6536, 74*0HS 67P

0730,0311, 69. 479271, 74-071033

0800,031 , 69.38(02b4, 7A. 054053

= 0830,031 1, ( -9.2271
" ,2 " 7/.037246

= 09 0 0,031 , 69. 1 50277, 1." b 38

0930,031 1, 69.05L389 1, 71,.010069

1000,031 1,6&8.959601,73.996'b6

1030,0311 , 6 F 5 551, 73"983726

= l100,031 1, 6?:,.- b95Zl, 73.-y70 ()

= 1 130,031 1 68 • 7 A 7 49), 73.9 60 9 ?,

= 1200,0311, 6F.676390, 73.950439

= 1230,031 1, 6 8. 6 1276P,73.939 4-19

= 1300.,031 i, 6b. 52U0 9 '1, 73. 9?9 60c-
= 1330,0311, 6[• . 4h25P9, 7 3.9,T 7

= 1400,0311, 6ý,- • 3927 4, 73 .91()7 6

= 1 430, C31 1, 68 . 35C 1 6P, 7,3.9" f"' 20

= t)00,0311, 68.2939 1,73.s'93t:3r1
= 1530,031 1, 6 8. ý'Z,9 9 8 ,7 :1- -, ý95

= 1 660, 031 1, 68 . 229033, 73. 76346

= 1630,0311 , 68 . 1 49)O0, 73.86608

= 1700,0311, 68 .07 564, 73.157679

= 1730,0311, 6801n8703, 73.849236

= 1800,031 1 • 67.990915, 73.B42737

1830,031 , 67.9432S4, 73.833295

= 1900,0311 , 67.S73649, 73.826013

= 1930,0311, 67. 10- 17 , 7:3 • - -ý1 5 F

= 2000,0311 67. 759904, 7 3.• 1 4; 0
= 2•030,031 1,67.72P,250,73.ý,OIBl70

= 2 1 00,0311,67. 6A7037,73.79
6 5 6 6

= 2130,0311,67.6-0059, 73. 7 1 9 7 7 3

= 2 P.0 0 ,0 3 1 1 ,6 7 .7 !3 7 7 3,7',.7l;• 079 6

2 2.93 0,03 11, 6 7. 5 3 7 026j, -/3. 7 748 47
2300,0311 •67• 46 /9 4), 73. 7672 50

= 2330,0311,67.439659,73.7660 306

2400,0311, 67. 427K51 , 73. 734306

= 0030,0312, 67. 3552S5, 73.746759

= 0100,0312, 67.355528, 73"74()6'52

= 0 130,0312, 67.29 40-52, 73. 736477

= 0200,0312, 67.263619,73.730I23

= 0230,0312,67.1990214,73.722932
= 9999,,,,
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-t ~ rt. - ............-... -

PT BEACH 6: P5.:I6 ILRT UNIT 2

TIME, DATE START OF TEST 2.50 311

TIME AFTER :TART OF TEST = 24.00"i HR

TRENDS BA.SEr' ON TOTAL-T I ME CALCULATIONS::

HOURS DATA
OF TE:T ENTRIES

1 .50
*':' 0

:c-' .5I]02.00
2.50

4.004.50I'

4.90
* 0 i0

.6 , I'1I.0500
5.50
7 • I1:I1:

-,: . I':1:1
9.0
'-.50

1.0

10.0
11 . 0.1 2 . I.') ;

12 .50

1:3.' . 0 0:

13.900

14.5 Ci
1 5 . 00
15.5016 .0 I1I:11 6 I'

16.50)
1 . ' 0I
17 .50
1 :3 . i
I:3 . 5 0I
1' 9. 0
19.50
20.00
2 '0 . 10I'2 1.' . C' I1

21 .50
22 .00'
22.50

23.50
24.00

THE
THE
THE

4
5

6
7

1:3

10.
11

12E
1:3
14
15
1 6
17

19
20
21
22

24
25
2-6
27
28,

.29

31

34
:'35

:--:7

4 C'
41
42
4:3
44
45
46
47
4:3
4.;

MEAN OF
CA LR.A

0 . 1:: :2E+ ni U
0 .1:33E+00

0. 142E+00
.1 45E+' ':'i 0
S.146E+00

0. 147E+ 00
0. 146E+C00
0.145E+ 00
0 .146E+ 00
0 . 14 E-+ 00
0.14 iE+ 00
u. 1.:-:E+ 00
0.1 :.:1 E+ Iii0

1 . 134E+ 00
.1 2 E+ Cif]

u. 1'1E++00
0 . 129E+00
0 . 1 2:8E+ i:'
O. 126E+00
0. 125E+ 00
0 . 123E+ 00
0. 122E+00
0.120E+'00
0 .1 19E+00
0.1 I1:3E+O0
0 .11 :EE+ 00
0. 1 17E+00
0. 115E+00
0 .115E+ 00
0.114E+ 0:
0.113E+00
I.112 lE+00

0. 11E+C'0

0L. 1 09E+ 00
0L.1 0':8E+00 C CI

1 0 :E 1 I+ 1
0 .1 07E+00
0 .1 06E+ 00
LI . I 05'E+ 00
0 . 1 05E+ 00
0. 1 04E+ (00

10 :. I E+0 i
0I , 1 : I .03E+0 0I

U.1 02•iE+ 0o0
0 . I) OIE +00

C'ALCULATED
LEAK RATE

O. 144E+':
0.154E+ 00
0.162E+00
0C.165E++'00
0.162E+ 00
0.161 E-+ 00
0.156E+00
0.153::E+ 00
0 . 152E+ 00

*. 141 E+00
*. 131E+O0

" . 124E+00
0 . I I',-E+O0
' . 1:3E+i00

0 . 11E+00''"
S.I 1i:;E+E 0
* 1 I04E+00
.1 02E+C00

0 .977E-01
0 .950 OE- 0 1
S.9105E-01

C' .B::1 E-O 11
0 .882E-C01
u .855E-01
0.8 :39E- 01
C.8 ,:37E-01
0.827E- 1:1
0'.811E-01
0 .794E-O1
0.78:2E-01
0.7T75 E--01
0 761 E- 01

S.74:3E-0 1
0.726E-01
0 .717 E- 01
0. 7 01 E- 01

0.692E-01
0 .68: 0E-C01
0.668::E-01
u0.656E-01
0.644E-01
0.638:-E-i01
0.627E-01
0.624E-01
0 ,615E-01
0.607E- 0:1
0.597E-01

CHB IN CALC LF
FROM LAST POINT

0.969E-02
.771E-02

0.29'E-02
-0.2-E - 02
-0.683E ::, .- 0:-3
-01576E-02
- 0.301E-02
- 0.48:3 E - 0:3-
-0.114E- 01
-0. '943:E- 02
-0.68:6E-0n2
-0.662E-02
- 0.484: 0E-02
- 0.24:-E-.02
-0.3"01E-02 '
-0.3 :12E-i02
-0.227E-02
-0.444E-02
-0.265E-02
-0 .403:-E- 02
-0.2:800E-n2
-0.267E-02
-0. 165E-02
-0.178:E- 0:3
-0.102E-02
-0. 159E-02
-0.173E-02
-0.117E-02
- 0. 666E- 0:3
-o" 145E-02
-0 . 179E-0'
-0.16SE-02
- 0 .919E- 0:3
-0. 164E- 02
- 0.. : 0:::E- 0:
-0.190E-0'2
-0. 121E-02
-C.121E-'02
-0.116E-'02
-0.612E-0:3
-0. 104E-02
-0.31 SE-0:-
-0..945E-0:3
-0.744E-0:3
-0.999E-0"

CALCULATED LEAK RATE IS 0u.597E-01
MAX:IMUM ALLOWABLE LEAK RATE IS 0 .400E+0':'
LAST 42 DATA POINTS ESTABLISH A NEGATIVE :LOPE
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II. . . . .. . . . .. ,.1L

PT BEACH 0Lu P2.:G113 IL.T UNIT 2

TIME, DATE :.I.:TAFP'T OF TEST 2.5':1

TIME AFTER STAPT OF TEST = 24.00 HF

LEAK RATE BAS:ED ON TOTAL-TIME CRLCULAT IOW-:

TIME TEMP. PRESSURE
(F' 'PtIA:

:3.00
:3-. 5 0

4.00
4.50
5.00
5.50
6.00

9.50
0.007.50

i.00

1' . c• 014.50

15.00

15.50
1:3.00
11.50
17.00

17.5 0
1:a . O t
1:3.50

14.00
14.50
15.00

16.50
1 7.00

17.50
:3.00

12.50

19.50
201.5 01:

21 .00

L 22.50
2:'.300
c: O

.1 i. 0'A 0.-:09
70.8-0
70.53
70.3
70.15
7 0.0 0

.r- . =.3

69.7:3
69.59
69.48
69 . :3:2:=
69.3

69.. 15

69. -5
68.E:•96

h8.88

*8.1

6:8: .4-3
*8.39

68:: .35
fr=;..

.*: .3
6:= .t..

68=. 29

- .-' .-

68=. 15

68-3.02

67.9-9
67.94
67,"1

67.76
67.•7 :"
67.6 "7
,7.65

67.58:
67.54
67 .483
6,7 .44

74.318
74.271
74.236
74.2i03
74.175
74.151
74.126
74. 1 09
74.0:839
74.071
74. 054
74. 037
74. 025
74.010
73:'-,.996
73.9834
73.971
73 .961
73.950

73. 930 - -
73:".921
73 911

73.902
73.8:-94

7:3.8,_-,76
73.867
7:3.8:=58=
,.73.8::4'9

73.8:-26

( -,

7388

73. 11
7:'.802
7-3.7'97
7:-. 790

73.775

7::.767
73.760

MEA :S URED
LEAK RATE

0.781E-01
0.218E+ 00
0 .1I:E+ 0 00
0. 15:3E4+00
0. 160E+00
0 . 159E+ 00
0 . 15 0IE+ 0 0
0.15:3E+ 00
0. 1:39E+00
0. 142E+00
0. 148E+00
0.11 OE+00
0i.1 07E+00
0. 1 09E+ 0
0.1 05E+00
0i. I 05E+00
0.111 E+00
0C. 1 06E+00
0 . I 0:E+- 0
0 .1I04 E+ 00
0.8:-98':E- 01
0. 96 0E- 01
0. :49E-01
0.888 = ::E- 01

0.8-69E-01
0.912E-01
0.999E-01
0. 93:3E-01
0.8:77E-01
0.8:49E-01
0 .8,:76E-0 I1
0. 905E-01
0.8 :329E-01
0.7:3E- 01
0.775E-01
0i.829E-01i

' .8049E-C'1

0. 764E-01
0.750E- 0 1
0.7:37E-01
0.728E-01

CAL'.C LILATETD
LEAK RATE

U . 14:E+ ' 0
0 .141E+0u
6.139E+00
0. 1:37E E:00
0.136E+00
0i. 134E+00
I. . I .3:2E-+ 00
0L .:i-:, 0:E+ 0E0
0.129E+00

*. 1 27E+00

0.1 2:5E+ 00
0 .12 ::3E + 0
0.122E+00

0. 120:E+ 00
0.1 1:E+0':
0.114E+00
0 . 1 1 :-E+00
0.111E++00

0 . 1 09E+ 00
r,.1 :07'E+00
0 .1 06E+ 00
0 .1 04E+ 00
0 . 1 02E+ 00
0 .10 E + 00
0.986E-01
0.96:8E-01
0.951E-01
0.9:33:E-01
0.915E-01
0. --9,E- 01
0 .8:-8 0:E- 01
0. 62E- 01
0.: 45 E- 01
0.8'--27E-01
0 .80E- 01

0.792 E- 01
0. 774E- 01
0.756 E- 01
0.7 :39E-01
0.721E-01
0 .703E-01

..% CONFID'ENCE
L I M IT:

0. 1 OE+00
0 .1 OE+00
0 .9:E- 01
0.97 E-01
0.95E-01
0 .93E- 01
O.92E- 01
fl .9 ('14 E - 0j 10. .88I iE- 0 1

0.87-:E- 01
0 .85E- 01

0.8:3:-:E- 01
0. 81 E-:01
0. . E-01
0.7 E-:01
0 .76 E- 0i1
0.75E-01
0 .7 E- 0 1

.7 1E- 01
0.69E- 0C1
0.68 , -E-01
0 .66E- 0 1
0!. 64 E- 0 1
0 .62 E- 0 1
0 .61E-01
0 .5.9E- 0 1
0 .57 E- 01
0.55E-01
0 .5. 9 E- 0 1
0 .52E- 01

.. .5 E-01

Ii .4 E- 0 1
0 AGE- 0 1
A .44E- C10 .43E-01I

0 .41E-01
0. .3E- 01
0. 7E-01
0. .5E- 01
0.3 4E-01
ii .2E-01
1. .:-,IE- 0 1

0 . i :E:E+ 0c
0. ISE+O0

0 . IS::E +00
0. 18E:E+00
0. i 72E+ 00
0.17E+ 10
i. I 7E-+ 00
0.17E + 100
0.17E+ 00
0. 17 E +00
0 . 1 7E+ 00
0. 16E+00
0. 16E+01)
0. 16E+00
0. 16E+ 00
0 . 15E+ 00
0 .15E+00
0 . 15 E+ 00
0.15E+O0
0.15E"+00
0.15E+ 00
Ii. 15E+01) C
0.14E+00
0.14E+ 01
0. 14E+ 00
0 .1 4E+ 0 0:
V.14E+ 001:
0. 1:3E+00

0. 1:3 E + OCt
0. 1:3E+01

0i. 1 BE+00i~
0.1 :13E+ 00
0. 13E+00

0.12E+ 00
0. 12 E-+00
0. 12E+00
0.12E+OC'
0. 12E+O0
0 . I iE+00
0. 11E+00
0.1 lE+O0
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0. 777E- 01
0 .720E-01
0.'793E- ' 1
0.714E-L0l
0 72S:E- 0'1
0 .68:::E- 01

] .6:E86E- 01
0 .668E- 01
9.65 0iE- 01
0 .'.3?E-u0i
v .615E- 01
0-. .597E- 0 1

IF IT IS AESUMED THAT THE LEf-W PATE IS: con.: :TANT:

THE MEAN I :. 0 . 1 01 E+ 00
THE STANDARD DEVIATION IS 0. 14E- . 1
:KE. I S: POS I T I VE

THE CALCULAJED LEAK RATE AFTER 24.00 HOURS OF TEST I: n.597E-ol

PT B E A C-H 6•u P: IG ILRT 1i1HIT 2

TIME, DOTE START OF TEST 2.50

TIME AFTER :TRPT OF TEST = 24.00 HR

LEAK RATE BASED ON POINT-TO-POINT CALCULAiT ION:O:

TIME TEMP. PRE: ::URE
'F) 'P:IA ,

:_- . ':1i l

4.0014.5O0

5. 0' 0

5.50
6.50

7.50

9.00

9 .50
10. 0i0i
1 1 ,i . 11
11 . U0L

71..9')
70.8::0

70.53
70.:3
70.15
70.00

69.73
69 59
t 49.48
69.38',-

69.23:
69. 15
69.05
6 8.96
6 :-,* --
68.88' :''

74. 31
74.271
74.23-6
74.203:-
74.175'-

74. 151
74. 126
74 1,9

74.08L:9
74. 171

7"4. 054
74. i:37
74. 025

74.010
7:3.996
73 . 97:4
7:-:.971

M EA -. iURED
LEIK IRATE

0.7:1E-01
0.1 . 3E + 0 0
-0. :30 -:E +o0

0. I 8-6E+oo

. 1 53E+ 00
0 -'9 5-E- 0'1
0.1 75E +i
0. 02E-01
0,.170 E + 0
ii. 1 02E+- i

- i- i..',I.i -IE + 0i'

' .714E-01
I. 127 E+.o
i ;287E-'0 1
0i 1. -- :E+0
Ii .21 _E+.

:lALI: CULATED
LEI. FPATE

0I. 125E+00
0. 122E+0.
0 . 120iiE +00i .

0 . 1 ISE. + 0I
0.1 15E+00
0.1123E+:00
'0 . I I-E+00
I . 1 08EE+ 00
C' . 1 ',E.+ 06E C0
0.1 0C3E+00

.986 E- 01
0 .962E-01
0.93:-:E-01
0 .914E-01
0. 891E-0I1
0 .8:67E-01

: CC"F"IDENICE
L I M IT07

- I .2:E+. i0
-0Ui. 24E+ 0I0:1
-Li .24E+00
-0 .24E+ iI
-U :24E+00
-U .24E+00
-0 . 24E+ '60
- 1*i . 54E+ 00 0
-0~ .25E-*00

-- I , ES4E + ilI'

-0' .25Et-00
-0 .26 E0 0iii

-0 .26E+00
- 0' . 26E+0 0i
-0' .26E+0I'0

0). '483E+ I0 0

0.4:E 0i
0 .47FE. U0
0 .47E+(i.0
0i. 47E+ t) 0
I) . 46E+E-0
0.46E+ 00
0 .46E+ 0.ii
I. 46E+ 0 0i
0 . 45E+ 0 0
0 .45E 0 0
Fi . 45E+ 0.Ci
0 , 44E+ 0I
a.44E+ ' '
0 .44E+ 0 0
0.43E+00

B-3Z

24.00
24.50
25.00i

26.50

73.754
73.747
73.741
73:". 73::6
,.-:-. 730
,"3. 723,";' :

67.43
67.36
6..36
67.29
67.26
67.20

U .2:8E-- 1
0 26E- 01
0 .24E- 01
0. 213E-01
0 .21E-01
0. 19E- 01

0. 1 E+'0C
.1 1E+00

0. 1 iE+O111

*-i 1 LiDE. +0'. 10E+On
0 l. I ¢,E + 0
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11.50
12.00
12.50
13.00
13.50
14.00
14.50
15.00
15.50
16.00
16.50
17.00
17.50
18.00
18.50
19.00
19.50
20.00
20.50
21 .00
21.50
22. 00
22050
23.00
23.50
24. 00
24,50
25. 00
25.50

26 .00
26.50

68.75
68.68
68.61
68.52

68.48
68.39

68.35
6:3.29
68 .25
68.23
68.15
68.08
68.02
67.99
67.94
67.87
67.81
67.76
67.73
b'.7.67
67.65
67.58
67.54
67.48
67.44
67.4:3
67.36

67.36
67.29
67.26
67.20

73.961
73.950
F73 .9:39
73 .93 0
73.921
73,.9?11

73.902
73.894
73.8-4
73.'8;76
73 .8'=67
73.858
73.849
73.843
73.833
73.826
73.818

73 .811
73.802
73.797
73.790
73.781
73. 775
73.767

73.760
73.754
73.747
73.741

73.736
73.730
73.723

0 .200E-01
0 3286E-01
0. 1:33E+00

-0 .001E+00
0.227E+00

-0. 160E+O0
0. 180E+00
0.401E-01
0 .200E+00
0. :326E+ 0(0

-0.:867E-01
-0 .68:38E- 0 1
0,.43:3E-02
0.170E+00
0. 181E+00

-0. 160E+00
-0. 7:33E- 0 1
0.40:3E-01
0.272E+00

-0.212E+00
0.2:87E+00

-0 .791E-01
0.212E-01
0C.201E-01
0 .395E- 01
0.28:3E-+00

-0. 170E+00
0.398E+00

-0 .286E+00
0. 136E+00

-0.120E+00

IF IT IS ASSUMED THAT THE LEAK RATE IS CONSTANT:

THE MEAN IS 0.688E-01
THE STANDARD DEVIATION IS 0.171E+00
SKEW IS NEGATIVE

THE CALCULATED LEAK RATE AFTER 24.00 HOURS OF TE-T IS 0.129E-01
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0.843E-01
0.819E-01
0 .795E- 01
0.772E- 01
0. 748E- 01
0 .724E-C01
0 .700E--O1
0 . 676E-01
0.653E- 01
0 .629E-01
i' .6 05E- 0(1
0 .5831E-01
0.557E-01
0.5:34E-01
0.51 OE-Ol
0.48:6E-01
0.46EE-01
0.4:3:8E- 01
0.414E-01
0.391 E- 01
0.C :6E7E-01
0 .343E- 01
0.319E-01
0 .295E- 01
0.272E-01
0.248E-01
0.224E-01
0 .200E-01
0. 176E-01
0. 15:3E-0i1
0. 129E-01

-0 .26E+00
-0 .26E+00
-0 .27E+00
- n. 27E + 00
- n. 27 E +00
- . -- E+00

- 0.28::E +00n
- 0.2 8E +0 0
-0.28E+ 0
- 0.2 :.28E+n0n
-0.29E+00

-n .29E+00
- 0.2E+ 010-0 .2E+00
-0 .3E+ C0
-0 0.30 E +00
-LI. i OE+ 4

-0 .30E+00
-0. 31E+00

0 .:3 1 E+ 0 0
-0 1.E3+00
-01.:-; I E+ 00
-0 .32E+00

-0 0.32=E +00
-0 .32 ;'E +00
- 02. E + 0 0
-0. .3E+00

-0 0.3:=:-E+ 00
-0 .34E+00
-0 .:34E+00
- 0. .34E+ 00

0 .43E+00
0.4:3E+0(!
0.4:3E+I00
0 .42E+ 00
0 .42E+ 0 0
L. 42E+ 0 1
0.42E+ 0 0
0 .41E+00
0 .41E+00
0 .41 E+ 00
0.41E+00

0.40E+00
0.4 0E+CO0
0 .40E+ 0C
o .40E+C0
0 .40E+00
0.19-:E+00
0.39E+00
0.39E+ 00
0. :39E+ 0'0

0.38"'?E +00

0 . 3:3, E + 0 0
0. :.37E+ 00

0.:=:3E+ 00
0. :3:-7E + 0 0
0C . 3: E + : 0

0. 3:7E+ 000,:37E+ i;00
O,:37E+ 0

4

."'. ,i

A".

Q~t*
"If' \ I

-. 4' ~

Jjt'



TURKEY PT 25 PSIG ILRT JNIT 3

ENTE1 "11"•, C) 1 ] , TF.•P, t E
.H F. IN F I \4I 1F;'  9~qi, 9 9 9",,,,j
=rCV00,070',,p"9.922ý1 6P, 39.9?3794

= 0730,070b, V9¢.752'210, 39-91l 1l•

= 0C'0,07",9'-. 1",319,39.9002.90
0815,0705,92.53892, 39.895789

= 0830,0705,92.4859i, 39.890100

= 0845,0705,92. 426083, 39.886656
0900, 0705, 92. 37810I~ •39 • - 79

= 0915,0705, 9'. 31 3061l, 39 . 72
S093C,07(,5,!.2'3(,T.39 . 7 7603

= ~ ~ ~ ~ ~ ~ ~ 3 .9b(7 b I'•':q :)a I .•7 - I

= 1000,070',,9'ý.190999,3 3. 9-C-1I 1
= 1 S0 , 0 7Cb, '). I Lb95(0,39.'*(,6 191

1= 30, 0 70 ¶.,, 9;'> .-1 1 731, 9 .- ý G C

= 1 0ý (,0 7 )( , 9)9 . )c0 C6b,, 3-9 • 9' 9273

Sl10 0,070t), 9';.O -0 3b, 39.Ab7C09
= 11t, 070L, 9 .0133 0P,39. L4P,- 29k
= 1130,0705,91 .97 O4201, 39. -'.2 1 4•9

= 1145,0705,9 .9Z7372,39 .48ý()?
= 1200,0705,91 .917•53,39.- 467660
= 1215,0705,91 .59 il,'i,39.- z/4160
= 1230,0705,9 1- 67023, 39.4 P.53 8
= 12Z15,0705,91 .837.39 A, 39.h1 0276
= 1300,(G7C)b,9 .W 11493,39. -,3850()
= 9999, , , ,
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ep"' -,

TURKEY. PT 25P:'313 ILRT UItIT :3

TIME, DATE START OF TEST 7.00

TIME AFTER START OF TEST E.

7 05

.00 HR

TRENDS: BASED OH TOTAL-TIME CFALC:iLATION.-:

HOURS DATA MEAN OF

OF TEST ENTRIES CALC: LR

0.3:-27E-02] :
0 . 2 4:3 E -L1:1
0.23E- 01
0L. '3 1 E- 0 1
0 .3::52E- 0 1
i. 395 E- 0 1

0i.413E- 0 1
0..431E-'01
0.446E-01
0. 462E- 01
0.447EE- 01
C' .478E-- 01
0.482E--01
0. •479E-01l
0i .484E--01
0 .487E- 0C1
0 .494E--0i1
0•497E- 01
0 .499E- 01
I' .499E- I 1

CAL' LCIULATED
LEAK RATE

0.549E-01

0L .39E-.O 1
0. '36E- i0 1
0.7::E- 01
0 .808E- 0i1
1.:-1 S54 E - 0 1
0.8::28::E- 01
0.8::19E- 01

.TI:- E-i01
0.811E- 01
0 .800E- 01
0 .7 0E- i1
0.759 E- 01
0.714E-01
0 .71 OE- 01
0. 697E- 01
0 .7 01E-01
0.69E•E- 01
0,. 68,1 E-0(t1
0.66E,7E- 01

CHG IN CALC LP
FPOM LA::T POINT

0.35 iOE- 01
-0 .619 E-02.
-0.481E-0O2
0.20:3E-02
0. 455E-02.

-0-.2P54E-02P
-0.98R7 E- 0:1::
-n. -15E- 03
i" •7E61E- 04

-0.1 1EiE-02
-0 .200E-02
-i0.21E E-0E
-qi.449E-02
-4 .43 :O E- 0]::'-:
-q.129 E-0 2

0-.4 0 E- 03
-oh.9 09'?E- 0'l:_-',
-Q .i 0 1 E- 02
-0.143?,E- 02

THE CALCULHTED LEAk RATE I:-: 0 .667E-0I1
THE MAXIMUM ALLOIWABLE LEAK RATE I l: C.177E+Ou

THE LAST 3 DATA POINT:S ESTABLISH P NEGFATIVE SLOFE

B-35

1 .50

i.75
2.01.
2.25
2.50

.- ',

4:. 0 0

:-' . .-.,
3.25
S.50

4 .5iC
4.75

5.25

5.50
5 .75
6,. 0 0



TlUt E) P" I F :Il I LPT I T

TIME q E D -.TAfrT OF TEST t" . 7 05

TIME 'FTER START OF TET = E.00 Cu

LEAK RFTE BASED iON TOTPL-TIME CALCULHTiOH 7

TIME TEMP. PRE SI U.E ME.:.'EL CALCUL l El'ATED - O ; E t"FE
F: ,F:I"I LEAK RATE LEWf RATE LIMIT:-

7.50 92.75 3'.9 '2 -0r.01E-01 .. 1EE-'I -,.:-5- ,1C-'rf
s.25 92.561 3 9.9-00 0.758E-01 ..:'4,E-I11 -'0.3.5E-61 ,.11E -ir,nag :8,.25 92 .54 :-'9 .8_'96, 0 .1 5-1E- u~l 0 .:10 .4E- (, 1 -0).5 1:E-0 1 0 . 1 1IE+Oi..

"A14.5 0 92.49 39.:-_90 0.1-.3E-01 u).%Q:: -01 -0-.31:E-0,1 u . 11 E+(,

0 .44 5E-01
0 .452 E- 1

... .5 ..5,E- 0 1

0 .697E- 01
0 .554E- U 1
0. 592E-u I
0.6 0- E-u I
0 .63'E- 1)1
0 . 597.E- 0 1
0i .......SE- 0 1

0. 4 2E- l 1
0 .42 1 Ef- 0 1
0.5. E- 0 1
0.5.34E-01
6 .614E-i.l1
0 .549E- 0 1
0 .ISEE- 0 1
o .5'06E-0U1

I .412E- 0 1
0 .42:E- 0 1
0 .444E- 0 1
0.46 UE- 01
0 .476E-01
0 .492E- 0'1
0.5E 4:"E:- r 1
O .540E- 01
CI. 5 4 C E- ci1
0 .556•E- ") 1

0 .571E-01
0 .:587E- 0i1
0 ,.601E-01
i .619E-01

0 .635E- 01
0 .651E-0l1
0 .667E-01

-0 .28E .E- 01
-0 .26E-I01
- LI.5 E- 01
-0 .2 E- 0 !
-0 .21E-01
- 0 '19E- 01

-0 1TE-01
-0 1E-01
-0 14E-01

-I 2E-O0l

-n1 OE-01
-0 ?OE-I2
- 0 . 7E- 032
-0'.67E-02
-0i .56E-02
-0 .46E-02
-i .374E-02

IF IT I:S A:SMED' THAT THE LEAK RATE IS CONSTANT:

THE MEAN I I) .499E-01
THE STANDARD P.EVIATTION I:: .:-:22E- 01
:-:KEI.,. P : E, .T I 'vYE

THE CALCULATED LEAK RATE AFTER 6.00 HOUR:-.. OF TE:-:T IS -.660-01
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5, .
9 . 0 0

1'). 5 C'90.50

10.75
11 . 00
10 . 25

11.00

11 .50
11 .75
1 a . as0
12 .25
12.5 0
12.75
1 iS. c0

9 2.43:
9?2.:38:"
92.'-2

92.28-'
92"-.'

* I.._ ,

92.19
92.16
92.12
92.08:
92.05

92. 0l
91 .97
91 .15
91 .92
91 .89
91 .8::7
3'1.E:-:4
91.81

-.-., ,- ,-

. -. . ,C -

39.047

:9.88-
39.878

3.8:71

9.8 :65

3i:9.8'59
39.8'-:57

:'9'.85-24

39 '.8:',47
3.-:9.8':4 4

:-:9 .8::40
:-:'9.8':39

A 9

-i7.

....x t

1. 11E+,Ii0. 11 E + I)r
0 C i0E+ 0i
0 1 I E+ 01
.1 1E+0'

0 1IIE+Oi "

0 1 EE+'017

0 12,"E + 00j

0 12E+10
01. 12 E + 1 LI
0 12 E + 0 1:

0.13SE-01'C,0 i 1 E+ 00

0. 14E+ 0 0



TUKEY¢ PT 25P. 113 ILF'T UNIT :-

TIMEP DiATE START OF TEST 7.00

TIME AFTER :STA•T OF TEST = E.

7 05

. 00 HP.

LEAK RATE BASED ON POINT-TO-POINT CRLCiJLATIONZ:7-

TIME TEMP. PRESSURE
,t) (PSIA * ::,

7 .50

'?.50100

10.00

10.50
1 O .75
1(1. 9 i011 .0-
11.2,5C
11 .50C
11.7 5

12.2
12.50
12.75
1:.00

92.7T5
92.61
92.54
92.49
92.43
92.38

92. 32

9?2.23
92.19
92.16

92.0'.8

92.05
92.01
91.97
91.95

91 .89'91 .87-:'

91.8
91.81

39.912
39.'900
:'':9.8:B96e

3-9.88:-:::7
3 9.88-::-
'-19.-7

3:9.8',75
39.:71
39. 8-68

39.856

:3:9.8:'54,-

:3:9.8::52P
3':9.8L:4 9
:-9 .8:4 7
:9..44
-9.8 4
-9.- 40
:9.8 49

MEASURED
LEAIK PATE

-0 .:811E-01

-'. 23:3E+ 00
-0 .P22E+O0
0 .449E+ 00

-0.21:3E+00
0.507 E- 01
0.174E+ 00
0.161E+00

- 0. 7:3E- 01
C. 101E+0'
0.694E-'01
0 .I 07?E +00
0. 74E-02

-0.12:E-02
0. 277E-01

-0.163 E+ 00
-0.22 E 4 -E 0 +

C0 .221E+00C

0293E-01i
- .0 . 22'E- 01

CALCULATED
LEAK PATE

0.580: E-0 1
0 . 56:3 E- 01

0 .555E- 0 1
r' .546E- 0 1
0 ....3,8:,E- 0 1
0.53:0E-01

0 .521E-01
0C.513E-'01
0 .505E-01
0.496E-01
0 .4883E- 0 1
0.480nE-01
0i. 47 1E- 01
0.46,3E-01
0.454E- 0'1
0.4462E-:01
0 .4 4'E2- 0i1
0 .429E- 01
0 .421E-'01
0 .41.3E-01
0 .4042E-C1:
0.C9 :69E.E- 01

95-: C:]NHF I'ErNC E
L I I I TS

-- . 34E+00
- 0 E + 0 :0

- 0.33:::,E +00
- 0.3:-3PE +00

-u .32E2+00
-0 .32E+00
-0 .:22E+00f
-0 .32E+00
- 0. :22E+00

-0 .:32E+s00

-- I1 . *E-', 0: I' '

-i...32E+00
-0..32E+00
- L.I ,3-3E+00

-- Ii1 .2:32- or +il '

- 0 .3 3E+0
-0 . 33E+ 00

-0 .34E+00
- i .35E+00

-0. .35E+00

0 .452E:+ 07
1.442E'+ 0'
0.44E+u00
0 .4:3E+ 00
0.4:3E+ 011

0 .43E+00

0 .42E-+ 0 0
0 .42E+ 0 i
0.42E+00
0.42E+00
0.42E+000

0 .42E+ 00
0 .42E++ 00
0.42E+000
0.42E+00

*~ 42•E-4 C i CIl

0.42E+ 001:1

0 .4 :.: E + 00.43:-E+ 00

IF IT I:" ASS.UrLMEn THAT THE LEAK RATE IS: CONSTANT:

THE MEAN IC: 0.484E-01
THE STANDARD DEVIATION IC 0.169E+01'
THEt I ILEAK: prAE:, A THI Y E

THE CAILCULALTED~ LEAI,: PAI:,TE AIFTER •,.uOu HOUR:S OF TES-.T :K 0 .3:96E-0 1
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TURKEY PT 50 PSIG ILRI UNIT 3

' 4T'E1 TIMFP, DAIEl, 1F,*i-,PRFSS
'-HPN FT 'NI ",HFD FNI 'F'- 9 P )•I

= 093C0.07 i . g .66 19' ,46P 6.A -1 0?Z I)I
= 09 4', ( 70 A, .4 . 00 1 .0 , : 1 219 C, 31

- IC)! ,17~;6A,'4A. fl 57T::, , (:/a.-'..-,701:.•l 6' ', i7(,.,9 4 ./152;-. 6 , 6(-..:.7•".')7 I

I G 7 /)e7.p

I "W 1 7Oi (s 6 9 44.i)7 /6 , (z. /i(i

- I I0 C 7! 0 -10 94. 3 t) /7 " 7 1 i 7 1! 79

1 (!, 0706,)9 4.. z " I 61 1 , (O 1'.''7 z(71

1 1 .0A1 1.17A1 , 6'. 7 . 63

- 11z.0,0: 70. ri ,9J. >l'3 (,9:: ," •.1 •')P

1 . ,0 70,, 91 -44 1 97; x.Z, ( '.6 ,

= I 930,0 6. , 90 . , 6 , , 611. 1 60V9/.3

1 300, ou 7(; , 9 4. -!,'4 70 , /i,. 1 19- F, 3

1 32(CWC, 70 6,, 9 6 66 79 6Pj. •1 G
1 ,4() , 7-£(, 9 4. Gq 7- /1 6:.;z9 ,. z

1-4 23 0 C 7 C', 9 4 0 10( f)64.12

- 5100 70 6p 9L.99512. ,17 109/63,- 22( ,03706,9¾.9OI9/-, 6/4•.0;-2719):
- .23,0706,92d..1?(3, T6,,-,.075z659•

= 03(,f 7() (, 9 .".16z( "  4,. ". ) 6, 4•:( L,

1 6 C(.i) * Is i (; g 1 -10 6' W , •'zi A•)Zb'

1 6300, 70 6, 9 4. 1 6 , 6A.I (d) P.6v0
1 7200, 0 706, 9( * 71 3/i, b 3,. ) (0 44-

= 730,0706,92. 590 1 0L, 64. 072770
I U0 p 0 70 6, 92. J 1 43 49 , 16 A. .6e,30
1 0 30,070 ,6 3. . 4 6K' , do. I Z) 1l

S1900s,070 6,9,.-- 40q, 4p, 64. 13f) Y3
........ ( h, •3 17.7 , 6 , -.'• R L

- 0 30,07(07 ,9p9 . I 7o-,l l.79, 6s(1. 1 P 3Z

20 0300, 070 6,93. () (,363 6. /02517
= - 100,0706, 9,2 . 99 50 12, 16/1. 0934 3/

= 2-1301,0706,92. -59 101, 63A.08 7609
= _2000,C706,92.''.9 49Z-,n z.(i). T14
= 2P30, 0706, 92. 8 56263, 4. C 7 L6h9
= 2300,0707,9P. /e21OS, 6i1.,0791 69

P 330 ,0 70 6, 9 '' 7 799 6 /• - 6 /f -6

2 400, 0 7061 9- 7,4'19 34.7 (-3, 4( . 0 C '7 i6
- 0030,,0707, .27 10;b9 , 6,6 - 17 d, 7
= ,0707,-9 . 6 4 4 4, L, .c 1) '3, L

0 1 3(1 i,070'),c" -;1 4...
0 02 ) 60, 7 7,9 . 6;1 !D { 9 1 4. G <(M3lil
= ý O 30, 0 7 07 L:. L) I 6lZ-', , :.0 3 3 1 1

0 0300, 0 707, W9 . 6A(•• (::O•30"
0330,()7.q'/, q9' .: 3 z4 4 0 o

0~~~.. 4, 07,9213c 10~ 1- 6.02 1 1

= 04~30, 0707, 9'ý..49g? L) 1,64a. 0 179PHf,

= 500', C70 7p ), g .,'160z-S 4. C' I 4n b
= 0 530, 0707,9R ZV14 69 6, 0 1 (r) (31-'ý'
= 0 6(ý, y070 7o, 9 2 wt? d-*7 ,, ,0 7 967

= U7(1; , 1, -.. l -1O', 61 9.39 99 ,( 7 7OO 6 3

= 07 '130 , )707 , 0:7 E''•. ,:, g, 99774P3

= 9 999, , •0 •0o
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2.. , ~ ~ N'P'IYA"~ ii:~4'.'. N.. i~~( ~ii~.&* '~jj~ . '.K¼.. -

TURKEY PT 50PSIG ILRT UNIT 3

TIME. DHTE ".:TART OF TEST 9.50 < 706

TIME AFTER :START OF TEST = 22.-') HF.

TRENDS BA:ED ON TOTAL-TIME CALCULATIO":.C:

HOUR: DATTAI
OF TEST ENlTRIES

0.75
1 .00
1.25
1 .50

1.75
2.00
2.25
2.50

-. 0 0

4 .ii0
4 .50
5 • ' .50

7,. 0 C
6.50
7 . 00l'

7.50

8::.50O
9.00

10.50
11 .00
11 .51)
12. 00:
12.50c
13.00)

14.00
14.50
1 5 .I0 0.
15.5 C

16. 0 0
16.50
17. 0
17.510
1 :.00
1 8.550
19.00
19.50

20I'.0"I1
2-0.5,)
21 2. C'
21 .50
22.0 0'

MEArl OF
7ALC: LR

-0 . 11 OE+ 0
-- 0' , : -.887 E- 0 1
-0.626E-01

-0 .3:"77E-01
- .1 39E-01
0 .1 92E-02
0. 154E-01
0' 4 5E- 0 1
0.38lE-01
0.' E-01
I.' .41:5 E- i0 1

0 .479E-01
0.511 E- u1
0.546E-01
0 .57:::E-01
0 .592E- 01

. 6 u9E- 01
0 .627E- 0 1
0 r636E- 01
0 .64E- 01
0. .43E-01
.I'1 . 6,4 1 E- 0'11

0 .644E- 0 1
0.6 46E-01
0.651E-01
0. 655E-01
0 .663::'E- 0 1
i] .66S:E-0 1

0.6 fr2E-01

I0 . 77E- 0l1

I0 . 6,85E-01
0 .68-E- 01

0i '- -'E-O0l
0.696 E-01
0 .701E-r0l
0 .705E-01
0 .71 OE-01
0 15E-01
0..19E-OL

0.726E-01
0 .729E- 01
0.7'2E-01
S.735,E-01

0.738E-01
0 .741E-01
0.744E-01

THE CALCULATED LEAP. RATE IS:

CALLCUL ATED
LEF:: RPATE

-0.115E+00
-0.547E-01
0. i12E-O0
0.692E-01
0.120E+ 00
0* 14:3E+'00
0. 160E+00

*. 166E+00
O 164E+00
o. 169E+00
o . 182E+)00
0o 1 4E+ 00
1) 178•E+00
0 175E+00
: .172E+n0
r 1, E+ 0i i

0 .156E+0I0
0 .152L•E +00

ii. 145E+00
n. 1394E++00
0 . 131E+00
i. 123 E-+-00
.I 18 :E+00

0 .1 14E+00
0.1 12E+0:
O.1 09E+00i'
0. 1 09 E+ 00
0 .1I08-E +00

0. 10 EE+00
10 . I 06I•E+ l00

0.1 0:5'E+'0:0
0 1 04E+ 00
0 . I ::E+ 0'
0 i:I.;E+O0
0 1 03:E+ 00
I .1 0:'2E+'00

0 1 03::E+00

* 1O:-:E+O01' 1 0:-:E +i000 . I 03:E+ 00
0 i. I ri:-3E +00

0 1 0i3E+00
.1 0:3E+00
* 1(.I]:':: E i- I0
*. 1 C I- EE'-" E i1':
1 .I :'E+0':'

0. I 02'E++ 00
ID0.1 02E+'00

0.1 02E+0'

':HG IN CALCZ LP
FFOM L:C T PFOINT

0.60 TE- 01
0.669E-01
0.571E- 01
0 i.5iSE- 01
0.2 32TE-01
C" 177E- 0 1
0.518E-02

-0. 155E- 02
0 .52;_'0E- 02

0.126E-01
0. 169E-02
-. 534E- 02

-0.309E- 02
-0.296E-02
-0 .976E-02
- 0 .63'2E- 02

-0.4 ::E- 02
-ii .'70E-02
-0.646E-02
- .819E-02
-0.7'1E-02
-0 .455E-l02
-q 417E-02
-0.257E-02
a- C" 05E- 02

-q" 219E- 0:-.:
-0. 1 O O',E- 0'2

oh154E- 02- 0] . 776 4E- 0:3

-q" 11 OE-I02
- .453:E- 0:-',
-0-.1 15E- 02
- 0 ::: 3 7E- 0:':
-0.334E-0:1
-- f'" 19 1 E- 0::'
0 . 184E- 0:'

u .279E- 0:]:
I0.8-5 4E-0f5

- :-: 3 7E- i4
-q" 1 2' E" 01:4:

-0. n233E- 0:3-
-q0 *3:45E- 0l:.. :

V'51 E- I0':':
-0 . 139E-04

-q 185E- 0:3:

THE MAXIMUM ALLOWJABLE LEAK RATE IS" 0.250E+00
THE LA::T 2 DATA rOINT:& ESTAFLIS,'.:H A NEGATIVE :.FLOFE __ B-39
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TURKEY FT 50:PSIG1 ILRT UNIT

TIME, DATE :TRPT OF TEST 9.50 7 06

TIME RFTER :TAET JF TEOA-:T IM22.00 HLUT

LERK': RAITE :ERT:EL] ONt TEOTPL-TIME i:HLF:ULHTIL]N:--'

T I ME T EIMI. FPRES:UFE
,(9) ,R: IR.:'

I0 . 'Of
10.25
10.50
10.75
11 . C'10
11.25
11.50
11 .75
12.25

12:. 50
1 -. n 0

16 L. 014. i]

14.50
15.0 0
15.50
16. O00

16.50

17 .50C

19 . 1C1
19.50
20. '0
20.50
21 . 0.0.
21 .50

'200

2'00
24.500

25.00

2.,50
26. 00
26.50
27, 00

•28'.50

2:9.00

'34.50
944.46
9.414 1
94.38-::
'4 .:..:36

9.4. 3494,.3-:2
94.3:_1
94.29:

94,.27
94 .27
54.24
94.2:3,
94.21
944 20
94.19
94.16
9'4.16
94 16

4:3593:-.59
9.3.43::

9:3'. 24
9317

9 1. '

92.94

92.8::9
92.86,
92.82::
-4, -44

92.74
92.71
932.68:
92.15
932.6E2
S92.5
92.56Z
932.54
92.51
92.49
92.47

64.296
64.291
64.2:87
64.282
64.278
64.275
64.271
64,068
64.266
64.264
64.262-
64.258
6,4.255
64 .25
64.250

64.246
64 .44
64.243
64.240
64.238..
64.196,
64.173
64.157
64. 144
64.131
64 .1Q
64.112
64.102
64.094
64.0 8
64.083
64. 076
64.0 2
64. 064
64. I01

64 054
64.049
64. 044
64.0 3
64.3
64.02
64.025
64.021
64.018
64.014

NEH. UREE
LEA[F.. :H TE

- rl. 12:E+ 00
-0 .601E-01
-C . 140 E+0C0
-0 .262E- 01

0 .417 E-'01
..371E-C01

0 1 :. E+ II

0. 1214E+ C00
0 .107 E +00
0 .93 E- 01
0 .II 18E+00
0. 1 08E+ 00

i 1 0'5E-"+0 0'2
0 .963E-C01
I' . 1 '7E+ 0'0'

0 .841E-01
I .91 I3E- 1
n . 966E-01
0 .824E- 0 1
0.78:-•4 E- 0) 1
0.647E-01
0 .5942E-01
C0. 713E-0 I1
0 .698::E- 0 1
0 .761E-F01
0 .775E- 01
:,: SSOE-01

C' .8E27E-C0i1
0 .783: :E- 01
07._2-E- Cli

0 .7983'_-:E- i- 1
0 8-: 2E- 01

0 .783E- 01
Ii. 4 E-C01
0.84 E-01
II .-54E- 01
0 .8:-8-,9 E- 0I 1

0 .8 '97E- 0 1
0 .9'05E-01!
0'.882E - 01
I0 .8,::79'E-- 0~ 1

0C .:8:72E- 01
0 :374E- 01

C7ALCULATED
LEAF RATE

0 . 5 1 4E- 0 1
0i• .5 i-,E- 01
C'.•526,E- 01
0 .52 2E- C' 1
.. 5. ,E- 0 1

0.544E-01
I. .549'E- 0 1
.56 5E- 0 1

S.561E-01

G567E-c'1
1* .5'E,.E-U 10.- 57"3E-0i 1
0 .5.,E- 0C1
0 590 0E- 01

0 .613E-0I1
01.625E-01

0.67 'E-02s1

..47E1E--01
0.66 E- i0 1
C.G --E-01
0.6* :E-01
0.6,95E- 01
0.707E-u01
0:. 718E-E_01
I] .7 :-'0IE-0il1

0.742L:.E- 01

0 765E- 01
0 '777E- 01
0.7?8S L:E- 01

II0 .80C 2E-0II1

0.812E-01
0.823:,5E- 01
0 . 5 E - I'1

: .8E-0 1
0 .7 E '01

.. C82E- 0 1
0.89:..3 E- 01
0 .1'05 E- 01
0.917E- 01
IU' . I'23-E--i'l1
0.4 92E- 01

U.952E-01
0 . 96:3E- 01

c, ONIF I DEN:CE
LI M I i:7:

-0-.54E- l1
-0 :,5E- 01
-0 .5 E- 01
-0 n.52 E-01
-0 .51 E- 01
-0 .50 E- 01
-:. 5 f; E- 1-, 1

- .,48 E- 01
-0 .48':,E- 0 I
-0 .47?E- 01
--I- .46E-0:1

-0 .45,E- 01
-0.44 E- 01
--I0 .42E-01i

-0 .41 E- 01
-0 .40 E- 01
- 0.:38E- 01
-0 .3+I•

I
7 E- 01

-0.3E-i1
-0 .35E-01
I- 4 E- i1

- I.32E- 01
-0 .31E-I01
- , 3407E-01
-0 .294E- 01
-0 .26-E-01

--I .425E-i

- .24 E- 01

- F . :: E- 1-11

-0 .2E:E-01
-0 .21•E-01-0 -7.2E-01

- I SE-01

-0 I4E-01

-017E- 0 1
.16E-01

-0 .15lE-01

-0 .ll 14 E- 01
-0 .17E- Ol
- 0.12 E- 01
- l. 11 E-:01
-- ., 5E-- I

- 0 I. 86E- 02

0. 1 t Ef U 1:1
0. 16E+ 0,0
0.16E+ 0I1
0:: 16 E+ 0 .
0-6E + 0
0. 16E+ C F

G,16 E + 1i (
0. 16E+Ci+,

.16E+0I
0- 16 E+ 0 C0

t IbE+00~
0. I5E-""01C

0. I E E+ 0 ()
0.17 E+ @0

01 7E. 0I(l
0.17E+00

0.17E+ 00

0 . 1 7E+ 0(
021. 1 7E+0
0. I 7E+ 00

C'. 17E+C00
0 - 17 :E-- +
Il . 1 EE+ 0 0)
12. 1t$E++C00
0 1:-:1E+ 00
C . 18E + C0
0 1 SE+ 60

0 t EE+C00
0. 192 E+00
0 1.- 1 E+ 0 0•

0 '. 19E+ i
0 . 1 9E+ .'2 '
0~ . 19 E3-"+ 0 0

0. 19E+00

0. 19E+ 0 0l
0 .19CE+ 00
0. 2 'Ef 0 0
0.2i13E + 0

0. i2 C'E+ C 0
0.2 IJE+ u 0
0. 2 C'E 0 1

* Step change in temperature was due to starting of containment ventilation fans which
ran for remainder of test. B-40
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.. ..r. .* ...'h ft S . .r ,..-~ :& ........... ...t .. a. .r.a.I.p.p.r.
2

.** **.

0. :E:6 OE- 01
0 .:847E- 01
0 .903E-01
0 .8:8::6E- 01
0 .866E- 01

0. 975E-01
0.•987E-01
0.99:-E- 01
0.1 OI1E+00
0.1 02E+00

-0c.76E-02
-0 .67E-02
-0.57E-02
- 0 .448E- 02
- 0 J.39','E- 02

IF IT IS A•:UMED THAT THE LEAr •ATE I: CONSTANT:

THE MEAN IS 1:1.744E-01
THE STANDARD DEVIATION
SKEIW IS NEGATIVE

I : 0.5 2'6E- 01

THE CALCULATED LEAK PRATE AFTER 22.0'0 HOUR.S OF TEST 1:: 0. 102E+ui0

OPTION:S 7
= FPOI

TURK:E"' PT 5iF': ILRT UNIT :

TIME, DATE :TART OF TEST 9.50 7 06

TIME AFTER :TART OF TEST = 22.00 HR

LEAK RATE BAS:EL ONH POINT-TO-POINT C:ALCULATI:ONS

TIME TEMP. PRESSURE
(F) :, : IF'':I ,

64.296
64.291
64.287
64.282
64.278
64.275
64 .271
64.268
64.266
64.264
64.262
64.258
64.255

MEASU RED
LEAK' RATE

- i. 126:-E+01L
0.E:829E-02

- c. 3:0 0:iE+ 0i:0
0 .316E+ 00I
0.313E+00
o .:315E+00
0 .3 76E+ 00i
o0.553E-02
0 .206E+00

-0.421E-01
- . -'7 E - 01
0; . :3:87:E+ 00
0. 505.E-E-01

CALFC:ULA T ED
LEAK RATE

n .9,25E- 0 1
0.925E- 01
0. .924E- 0 1
0 .924E- 0 i
0n.923E-01
0.923:E-01
0.'922E-01
0 . 922E- 01
u .921E-01
0 .921E-01
0 .920 E- i01
0 .920E-01
0.919E-'01

95*. CnF ICDENCE
L I M I T::

-0 :E- E+0
-0 .2 E+0
-0 :E+ i0i
-0 .20E+ 0 0

-I.2 :E+ iI
-i -:''",E+ i'li'

- 0 , + I1 .i

-0 .22E+00
-0 .22E+00-- t '!.2 E +t i'i
-I .i .2 E=+ I'i ci

0 .41 E ci06:
0 .41E+i0:II
0 .41 E+ 00
0 .41E++00
ci .41E+c00
0.41 E+00
0 *41E+00
ci.41E+C''3'I.I,4 1 E + ci_'

0.41E+00
0.41 E+ 0cI

0 .41E+c00I
0~ , 4 1 E + cII1

B-41

29.50

30.50

:31 .50

92.44
92.42
92.40
92 .3:8
92.:35

64.1''10
64. * 08i::64.00064 • 0 cii:

6 3994E..--: .994

0 .20E+00
.•2 OE+ 0c0

L .21E+00
0 .21E+00

. 21E+O0

.': 1,

>1'?

p:/:
4'.1~

9 . 75
1 0.00
1 0.25
10.50

10.75
11 . 00
11 .25
11 .50
11.75
12 . c00
12.25
12.50
1:-: . 0 u

'4.50
94.46
94.41
94. :3
94. :6
'? 4.:--:494. :'
44. :-:42

94.31:
9?4.29
94.27:'
9?4.27
94 .24



13.50
1 4 . 0':0
14.50
15.ý00
15.501 Es . c':1:1
16 . C0C

16.50
17.00
17.50
18.00
18.; 50

1l? . 9 i0
19.50
20. 0 0
20.50

21 .00
21 .50
22 00
22.50

23.50
24.00
24.50
25.00
25.50
26.0oo
26.•50
27"....00
27.50
2. 00
2 .50

29.0029.50
1.0 Ci

::1 .50
9100

31.50

94.21

94.20
94.19
94.16
94.16
94.1693 .78*
93.59

9343
9-. 4
9:-3 .24

93.1793.10

9'-.04
92.99
92.94
92 .819
92.--,6
92 .8,2 ...
92.7',-
92.74
92.71

92.68
92.65

92.62
92.59
92.56
92.54
92.51

92.49
92.47
92.44
92.42
92.40
92. .3
92 .35

64 .52
64.250
64.246

64 244
64 .43
64.240
64.238:
64.196
64.17."3
64.157'
64.144
64.131
64.122
64.112
64.1 02
64. 094
64.088
64.081

64.076
64. 072
64. 064
64.061
64. 054
64.049
64. 044

64.033-

64.028,-
64. 025

64.021
64. 018
64.014
64.010
64.008
64.000
6:7!.998
63.994

0.792E-01
o .292E-01
0.201E+00

0C. 132E+00
- 0'.19 1E+00
0 . 1 78E+ 0i
0 . 166E+00

-0 .1 16E+00
0. 18_E- 0 1

-0 . 155E+00
-0 .09E-01

0.415E-01
0.202E+00
0 .I 05E+ 00
0 .3E0E+00

-i .391E-01
-0.277E-01
0. 195E+06
0 .291E-02

0 .203E+ui
-0. -72E-01
0 .260E+00

0 .820E-01
0. 122E+00

0.17EE+00
0 . 1 1EiE+i0
0 .776E- 02
0 .765E-01
0 .591E-01
0 .972E- 01
0 .316E- 01
0 .3509E-01
0 v.320E+O00
S. 174E-01
0. 1992- u2

IF IT IS ASSUMED THAT THE LEHIK RPATE I. CONCTANT:

THE MEAN I2 0.905E-01
THE STANDARD DEVIATION
SKE'J I.: NEG'ATI'-.'E

IS 0.153E+O.1

THE C ALCULATED' LEAK RATE AFFTER 22.00 HOURS OF TEST 1 i .E-: 0 E-'i

* See note on page B-40

B-42

- ... gj -ta

S91 8:E- 01
0 .917E-01
0 .915E-01
0 .914E-01
0 .913E- 0 1
0 .912E-01
0 .91 1E-Ol
0 .91 iE-01

0 .?09E-01
0 .90:8:E-01
0 .907E-01
0 .906E-01
0 .905E-01
0 .904E-01
0. BOE-01
0 .902E-ul
0 .90 IE-01
0 .?OOE-OI

0 .2-99E- 01
0.8'-:98,:E- 01

0 .897E- 01
0. .895E- 0 1
0 .5-94E- 01

u .892E-01
0 .891E- 0 1
Lb E91CE- 010 .- 90E-01
0• .889L:;E- 0 1
0 .888,:E- 0 1
S.-:87E- 01

0 .8'6E- 01
0 865E- 01
0 .884E - 01
0.83E- 01
0 .88:,:2E- 0 1
0 .::1E-01
0 .880E-i01

-0 .22E+Ou
-0 .22E+0i
-0.22E+00
-0 .22E+00
-0 .22E+00
-0 .22E+00
-0 .22E+0O
-0 .22E+00
-u .2E+00
-0 .22E+00
-0 .22E00
-0 .22E+00
-0 .22E+OO0
-i0 .22E+00
-0 .22E+00
-0 .22E+00
-0 .22E+00
-0 .22E+00
-0 .22E+O0
-0. 2E+ 0
-0 .22E+O00
-0 .22E+00
-0 .2:E+00
-0 .23E+00
-0 .SE+O0
-0 .23E+O0
-0 .23::E+ 00
-0 .23E+00
-0 .23E+00
-0. 23E+0
-0 .23E+00
-0 23'E+ 00
-0 .23E+00
-0 .23E+00
-0 .23E+00
-0 E3?E+ 00
-0 . 2 3 E +-0 0

0i .4 1 E-i- i

0 .4 12+0iL0 .402+00
0.41E+00

.41E+ iO

0 401+01
0 .41E+010

0 . 4 LE+ + 0

0 .40E+000.40E+Oi'.

0 i40i+0-
0 . 4' E+ 0 i

0.4bTE-ui-ii
0 .4UOE+O01:
0 .oE+O0-
0 .4%+6+O1

0 . )40 G+l
h .40E+O0i*j

0 .40E+00•

0 .40E+00l

0 .40E+000.40E+00
0 . 4 GE+ 0ii
0 .4 OE+ 0

0.4 iE+ Oif
0 .4 iE+-O-i

0 .4 1 E+OI,
0 .41E+00
0.4 1E-00

0 .412+f0 1:

0 .4 1E+O i0

0 .4 1 E+ 00

0 . 4 1 £7-' 0l 0
0 .41E+uo

04 1 E u' Ciu
0.41 E+0C0:

0.41 E- 00 4 1 E+ 0A

14



OCONEE 29.5 PSIG ILRT UNIT I

ENTEr: "IM.E• DAIT.• TEMPi, PRFS-

t.HEN FINIS'-4FH1 F:'itER 9999•,,,

2130,0730,79.83769h, 43. -92,24
21 415,0730, 79.-In16499, A•3.794-)P

2200, 0730, 79. 79 60"09, z,3. 79 3POh
2215,0730, 79 . 7•, 69b, A •3.791:1191

2230,0730, 79.79S19I, 43. 791 1 73

P24,5 0 73 0, 79. 7SC0 599, 4,J.379 1173

2300,0730, 79.769ZI99, 43.791 173

2315,0730, 79.773499, 43. 790156

-330,0730073, 79 .77,)09, 43.790156

23415,0730 , 79.779698, 43.
78 91 3 9

. ioC 5,0731, 79 * 76T(: 19 , / 3. "/h9 I 3v

0 01 G, u73 1I 7) 9 7(~ 6 9 G I? h',43-'0
G(O 30, 07,31, 79 . 7612197, /1. 71- 91i•}:••"••0 0 4 , 07131 , -79 . 756•-19 ,• •43. 7$ý9 1 39
0100,0731, 79.7/62298, 43.- 7ý49 1 39

0115, 0731, 79. 75659 4• -3.79 139

0130,0731, 79. 766698, 4j3. 7,9 1 39

A1 S,• 0 7 3 1, 79 " 767697 ,L3" 79 139

I0200,0 7 3 1 "7 9 "762799, 43" 7rý9139

0 2 15,0 7 3 1" 79"755tb9" ,43"7b91390230,07,I"79 "755198, 43- 76
9 1 39

0245,•0731, 79.7514398, 43.-7891 39

0300,0731, 79.753698, 3.7R9 139

0315, 0731, 79. 767998, 43- 790156
*1 •i•[:•  0330,0731, 79 • 764799' • 3. 790156

Q0345,0731, 79.776294, 4 33. 7901501

0 /115,0731, 79-776G98., ZJ3.791173
i)

I I 04•30,0731•,79.767497, 43-. 791 173

0 4 45,0l7 3 1, 79.- 79 1 519 , 143. 79:?19!1

0500,0731,79.779098, 4-3.79; .191

0S530, 0731, 79 - 79iý 39ý.., J•3 • 79 320•:.'

0600,0731, 79.797"19-7, pA3.79 
4219I

0 61 5 0731, 7).-O3197, 43.79 42

0630,0731,79.'--!04699, 43.79 5,./1l

06415,0731, 79 .i 1 3'98, 43. 79 521-1

1 0700,0731, 79• . 17296, z437962b5P

0715,0731, 79.822598, 43o 79 6'58

0730,0731,79.":2P198, 3. 7 9 62 58

9999,,,,.

B-43



-a---.!

OCONEE 29.5 FP :I G ILPT UNIT I

TIME: DATE STA•T OF TEST 21.50 T:-

TIME AFTER START OF TE:ST = 10.00 HR

TRENDS BA•ED ON TOTAL-TIME CiALCULATTIONS

HO _I F:
OF TEST

0.75
1 .00

1 .25:
I .5 li
I .75

2. O0

2.75
:3.00

:3.50
3-. 75
4.O00

4.25 I

4.75
5. n 0

5 .50
5 .75

6.25O

6.50n

7.50
7.75
,::::. 00 c

8-. 50
:-'. 7 5
9.00
9.25

'9.75"
IO.00

DATA MEAN OF
ENTRIES CALC LR

4 -0 .240E+00
5 -0.18:2E+00
6 -0. 1-59E+00
,'- -0.148::,E +00r

',;: - 0.•132 E +00i'
9 -0.i 19E+0

i0 -0.105E+00

ii -0.951E-01
1 2 - 0.',88,6 E-01

1:3- .-0. E-0:01
14 -0.773E-i:iI
15 -0.729E-01
16 -u.694E-O1
17'- - 0.656 E- 01

1 8; - 0.E,22E-0I1
119 -0 594E-01
2 0z - 1) !57:3,E- 0 1

21 -11. 553E-01
22 -0.535E-01
03II 1 :_E- 01
24 -4 502E-01
25 - 4:-8SE-0f1
26 -0.l472E-01
27 --0.46E:E- 01
2 11-1 -- 'l4,__52 E- 01

al? -1n. 44:1:E- r1
3 I.'1--0.433:E -0I11
:':: I-1:1.42•5 E -01

,.:2 - 0.416dE-0r1
:' ':'- 0.4 07E- 01

:34 -9!_. 403::E-0n1

356 -0 .397E-01
:36 - 0.:-1 :--:9 1 E- 0 1

3 :-:- 0_. 3 S' E-01
:':9 -0].376E-01

41: -0_.:371E-01
41 -0-2 ::66 E-0n1

C ALCULATEDri
LEAK RATE

-0i.924E-01

0 . 1 05E-0I
0I.1.3-E-01
0 *. 21 1E-03:3
0i.15_,,E-01i

0.241E-01
0•.440E-01

0' .516E-01
0.497E- 0i1
'.I .485E- 0II
0 .499E-01
i 0.487E- 01
0 .464E- 01
ii .465E-01
0i .465E-01
0. 453E- 01
i .429E-01
i. 407E-01
0.287 E _:7E.01

0i -6E-C01
i :54E- 01
0.338',:"E - 01

Ii 14E-0i1
0.296E-01
0.278-:E- 01

0 .271E-01
0.255E-01

0. 47E- 010.23:9 E- 01
0. 218:E- 01
r .204 E-0n I
0.195iE-0'i1C.' . 1 3S 5E- I_' 1

0. 1:81E-01
0. 73E- 0C1
0.162E- 01

0-. 154E-01
:.147E--0I

THE C:ALCU.LLATED LEAK RATE IS :0.147
THE MA:X:IMLIM ALLOWA.IBLE LEAK: RATE IS
THE LAST 2:3 DATA FOINT::. E:STABLISH F

B-44
•..'...-......

* E- 01
0. 177E+ 00
NEG~ATIV.E :LOF'E

• A..: S.. '

sit

And'

CHG IN CALC LR
FROM LA:T POINT

1. :1:3E+00
0.3 30E- 02

-i0.1:36E- n01
0 . 15 E- 01
r0.883:::':E- 02

0.199E-01
0.764E-0O2

-0.189-'?E- 02

-0.121E-I02
. 143:E- 0i2

-012a6E- 02-
-0.229E-02
0.77'0iE- 04
I. 39E-0i4

-0.i 119E-02
-0 .29E-0'2
-0.219E-02
-0O. 202E702

-4 I1 8:6E- W2
-0.141E-02
-0 163E-02
-0.2 04E- 0:--:
-0-223E-02~
- .174E- 02
-0.184'E-02
- 0 .672E- 01:-

-0 . 15•E- 02
-0 .24E-0':3
-. :134E-0:3
-0 •.i9E-02
-0.136E-02
-0.8,9....E-0U:3

-0.140E-02
- 0 .:-1 iOE- 0 :':-

-01 14E-02i
- 0I .784E- 0i:3
-0n.7232,E- 0:3



• .- .:,!: ?r;. ?,'f'.; .. :,:''•:• i:' "•: ''g :• :•'i:•.•.;•? '•'£ '•:
'¸

- .
:  

S..
?

, C.. 7:Z v

O':OCOEE 29.5 P:-:I G ILRT UNIT 1

TIME, DATE START OF TEST 21 .51:1 730

TIME AFTER I :TRIT OF TEST = 10 .00 H R

LEAK PATE BASED OriI TOTAL-TIME CALi.IULR"I Ioi:

T I ME TEMP. PRE:S: URE
:(F) , P:IA;

21 .75

jcf. .o:*0.22.25
22,50
22.75
-3. f* ]

-3.25
2:B.50
2:3.•75

24 .25
2.4.50
24.75

;' • I..110i

25. 05

2"5.50
25A 75

* -._.

26.i]00
26.25
26.50
26.75
27.: I01
27.25
2 7. 5 1
27.75
28.0CI

2::-: . 25ii
;c' .cP5

2 5 00

29.75
:':0.00 i

:- I' l

30.7:-', i) 0 0]

31 . 25

31 50

7'9.8::2
79,':

79."0

79•. '77
7 9.7
79.77

79 .78
79.77
79.76
79.76
7'9.77
79 .76

79.76

I *" t"

79.77

7.. .76
79.76

79.75
7'9.7
79.77
79.768
793.78
79.,.77

79.7779' .79

79 .8

79 .-8 2

79.8U

79.82
I ..

43.794
43.7'93
43.792
40.791
43.791
4 .791
43.790
43.790C4 :,. 7'?9
43.78'9
43.7:89
4 :-.789'4 :-. 7 :'9'
43.7:9

4-.789
43.7829
43.7'89

43.7 89
43. 789

43.78-9

4.7:39
4:3.78:9
43.790
4:3-. 790
4:3.790
4:3 .791
4:3.791
4:3.791
43.792
43-. 792

43:-. 793:-

4 '-'794
4::.7'94

43.795
43.795
43. 796
4:3.796
4:3.796

Mi'EA S ULPED
LEAK RATE

-0.377E+00
-0.259E+00
-0.827E-01
-0 .851E-02
-0.695E-01
- 0.9'0:-E-01

- 0. : 35:E- 01
- 0.3:',22E- 01

0.91 :8E- U2
-0 .455E-,i
- 0.2i:4PE7Q1i
-0.206E-01
-0.99E-02

-0. 162E-01
-0.1 i5E-01
-0.93 E-02
-0.770E-02
-0.1 lE-0i
-0. 179E-01
-0. 177E-01

-0. 175E-01
-0.173::E- 01
-0. 152E-01
-0. 169E-01
-0.04E- 02
-0.214E-01
-0. 191E-01
-0.207E-01
-0.128E-01
-0.199E-01
-0. 146E-01
-0.149E-01
-0.260E-01
-0 .209E-01
-0.1 74E-01
-0.225E-01
-0. 177E-01
-0.213E-01
-04 183E-01
-0.1 .OE-01

CARLCULATED
LEAK PATE

- 1. :::: -OE- 01
-0 . 8:53E-021
- 0.827E-01
- 0.8:01E-01
-0. 774E-01
-0 .748:E-01
-0 .72EE-01
-0.695E- l01
- 0.66?E-01
-0.64.:3E-01
-0.616E-01
- .5' 0E- 01
- 0.564E- 01

- 0.5 1 'E- 01
-0.511IE-01
-0.485E-01
-0 459E-01
-0 .432E-011
-0 .406E-01
-0 :38:0:;E-01
-0 :.353E-01
-0 .327E-01
- 0.3-g01E-'01
-0.274E-01
- 0.24GE- 01
-0 .222E-01
-0. 195E-01
-0. 169E-01
- 0.14:3E-01
- .1 i1E-01
-0.902E-02
-0.6:39E-02

-0.376E-02
0.151 E-u0
0:. 414E- 02
0 .177E-02

0.940 E- OE
I2'. 142 'E- I 1

.1 47E- 1

... CDONFIDENCE
L I M I T :

-0 .22;'E +00- E.22E+ 00

-0 .22 E +00
-G .21 E + I: -ii
-01 F1 E 00

-0, .20E+00
- ll . 9 E +0
- I-, . 1'? E + I'1I1

- . 19E+ 0

- .19E+ 00
-0,. 1'?E+00
- . 1 :?E+
- 0. 18 E+ 00
-0 . 17E+ 00
-0 . 1-E+i0:
-0 . 17E+00
-L . 17E+ 00
-0 .16E+00-L 17E+11
-I 16E+ 0

-0.16 E +00

- . 156E-+ 00

-0u . 15E+00
-0 . 14E+,00
- . 1 SE+ u 0
-0 . 15E+C00
- i . 13 E + 1:10
- 0. 12 E+ 00
- I. 134E+ 00
-0 . 14E+00
- LI 14 E+ 00

-0 I. 1::E+00
-0 .12E+00
-0 I.-1E+00

- (i . 12 EE+ 1 0

0 .45E- 0 10.4:8E- 01
0 .50E-01
1.52E- 0 1
0.54E-01
0.57E-01
0.59E E- 01
0.2 .61E-u01
0.64E-01
0 .66E-0 1

0.7 :-:iE- 0C1
0 .71E-01
0 .73 :r:E- 0 1
0 .7F ,E-01
0.7'8-:1E-l01

C'.:_-'6F-nl
0.:ES-ul
0. :-, 6- E - 0 1
0.81E-01
I_0 . 9• 1 E - 0 1
02 .9'4E- 0 1
ii . 9E- C'1

0C. 1 'iE+-01
0 OE+O 1
121. 1 1 E + 002
C'. 1 1E+Ou0. 1 IE+O0I
0.1 1E+C0

0 . 1 2E+ 01",
0i. 12E+00

1 2E+ 01
1 :.E1 +IE .10

0.13SE+ AO0
.1 :-1 E + 0 1:1

014E+ 01
0 .14E+01:1

* , 14E+ l0120
0 14E+ 2 I-i
0 . 15 E + 1 0

IF IT I:- ASIUMED THAT THE LEAK PATE I.t COr:TANT:

THE MEAN IS - 0.' :36,E- 01
THE STANDARD DEVIATION I:: 0 .6E.,93'3E-i:11

:KE. ISNEGERTIV,"E

THE CALCULATED LEAK RATE AFTER 10.00 HOURS OF TE:S:T I::: .147E-I1

B-45

-ii
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OCONEE 29.5 P2<3IG ILPT UNIT 1

TIMEq rATE :TA•T OF TEST 21.50 730

TIME AFTER START OF TE:T = 10.00 HR

LEHK RATE BASED OnJi POINT-TO-POINT CAPLCULATICN:S

TIME TEMP.
(F:.

"V

K'
.4' 'At,

9"

'0
* 4's-

.9449C

"-1*
1" A

"it'

'V

$1

PRE URFE
.:P-TIR):

43.794
43Z'.793
43.792
43.791
43.791

43.791
43.790
42.790
43.78D9
43.78S9
43.789
42.789
43.789
43.78',9
43. 789
43.78_-.9
43.789
43. 789
43 .789
43.789
43.78_-9
42.789
43.790
43.790
43.790
43.,791
43.791
43.7-91
43.792
43 .792
43.792
43 .793
43 .794
43 .794
43 .794
43 .795
4:3. 795
43 .796
43 .796.
43.796

5"* CL [IF I riEr-C E
LIMI T-.

MEASURPED
LEAK FITE

-0.377E+00

- 0 . 14 CE+0 -
0.269E+00
0 .214E+00

-0.313E+00

-0.197E+00
0 .294E+00

-0.714E-02
0.341E+00

-0.12GEE+ 00-0 .221E+00

0. 196E-01
0. 125E+00

-0 .I 05E+60

-0.656E-01
0.144E+00
0.179E-0 1

-0 .870E-01
-0.123E+O00

-0. 124E-01
-0.142E-01
-0. 124E-01

0.318E-01
-0 .570E-01

0 .205E+00
-0.354E+00

0.392E-01
-0.639E-01

0.21 OE+-0
-0.226E+00
0. 144E+00

-i.235E-0I
-0.S31E+f00

S. 148E+00
0 . 1 02E+0O

-0 .202E+00
. 157E+00

-0. 155E+ou
S.944E-01

-0.694E-02

C AL CU LATE'
LEAK RATE

-0.225E-01
-. ŽE2E-01

-o .a22E-01

-0 .&218E-01-0.215I ,EE--01
-0 .215E-01
-0.211E-01
-00.08E-01

-0.20:E-01
-0 .- 04E- 01
-0.201E-01
-0.199E-01
-0.197E-01
-0.195E-01
-0.19EE-01
-0.190E-01
-0.18 8E-01
-0. 18::5:E- 0 1-0.183-:E-01

-0. 18:1E-01
-0. 178E-01
-0. 176E-01
-0. 174E-01
-0.171E-01
-0. 169E-01
-0 167E-01
-0 164E-01
-0 162E-01
-0.160E-01
-0 157E-01
-0 155E-01
-0 153E-01
-0.150E-01
-0-148_E-0 1

-0 146E-01
I0 143E-01

-0 141E-01
-C 139E-01
-0 137E-ul
-0 134E-01

IF IT IC: ASSUMED THAT THE LEAK PATE IS CONSTANT:

THE MEAN IS -0.177?E-01
THE STANDARD DEYVIATI ON IS 0.18E4E+00
:E'.,) IS NEG3TIVIYE

THE CALCULATED LEAK RATE AFTER 10.00 HOURS OF TEST IS -0.4134E-01
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• ' ". .• •. ,.•,~k • 9 '?;-,:> ' "• ,, % , .',: A .,.,"..., ' A A. .,,,•.,, . • ,i,•, ,• .

-0 .42E+00
-0 .42E+00
-0 .41E+O0
-0 .41E+00
- . 4 1 E+- 0
-0 .41E+00
-0 .41E+O0
-0 .41E+O0
-0 .41E+00
-0 .41E+00
-0 .40E+C0
-0 .40E+00
-0 .40E+00
-0 .40E+O0
-0 .40E+00
-0 .40E+00
-0 .4AE+O0
-0 .40E+00
-0 .40iE+0C
-0 .40E+00
-0 .40E+0
-0 .40E+0C
-0 .40E+0:
-0 .40E+00
-0 .40E+00
-0 .40E+00
-0 .40E+O0
-0 .40E+C0
-0 .40E+O0
-0 .40E+O0
-0 .40E+0o
-0 .40E+O0
-0 .40E+O0
-0 .40E+00
-01.40E+s0
-0 .40E+00
-0 .41E+00
- II . 4 1 E + 0 0

-0 .41E+0C
-0 .41E+00

21 .75
22.00
22.25
22.50
22 .75
2"",.-•00
23.;--5
2:3 .5 0

E3.:"'.75
24.00
24.25
24.50
24.75
25.00

25.25
25.50
2:5.75
26.00
26.25
26.50
26.75

27.25
27.50
27.75
28::.00
2:8:.25
•28: .50C
28-:.75
29.O00

a -t

29.50
29.75

:30 .25
30.5 0
30.75
31 .00
31.25
31.50

u .3TE+01
0 S7E+Oi0
& . 1E+ 0 (
0 37E+00

0 .37E+ 0 0
0:37E00
0 .37E+00
0 .37E+00
0 .37E+O00
0 .3GE+00
0.36E+00
0 .36E+ O00
0.36E+00
0 .36E+60
0 .36E+ 00
v . 36E÷60
u .36E+00
0 .36E+00
u .S6E+00
0 .3 ::Ef 001.
0 .36E+00
U .3-6E+ O00
u .36E+ 00
u .36E+A00
0 .37E+ 00
0 .37E+00
0 .37E+0 0
0.37E+00
0.37E+00
0 .37E+0 0
0 .37E+ 00
0 .37E+00
0 .27E+00
0 .37E+00
0. 37E+00

0. 38E+ 00

0 .3',8E+ 0 0
0 .38,'E+ 0 C
0 .38-E+ 00

79.8'-'2
79.807':4
79 .8V

79.78
79.77
79.77
79.77
79.78
79.77
79.76
79.76
79.77
79 .76
79.76
79.77
79.77
79.76
79.76
79.76
79.75
7- '?I 75

79.77
79.76
79.78

79.77
79.77

79.79
79.78
79.79
79.80
79.79

79.80

79.80
79 .8'1
7'9.8:'2
79.82
79.82



OCONEE 59 PSIG ILRT UNIT I

FNTER TIME, DATEp TEMP, PRESS
.'.HFN FINISHED E:.'TEVr 9999,,,,

= 0215,0802, 85. 341498R, 73.375h29

= 023O,0802,85.275797, 73.346152
= 0245,0802,85-192797, 73.360031

= 0301, 0802,185. 133397, 73.352926
= 031 5, 0802, 8 5.09 139 6, 73.- 3"4807

0 3 3 0,0802,85.035598, 73.33770P.
= 0345,002,84.-982897,73-330597
= 0400, 0802, 8 4. 925997, 73. 323492
= 0415,0802-,84.872097' 73.316387
= 0430,0802, H..82799 , 73.310 297
= 044 5,0802, 8 4. 77F59 7, 73. 303191
= 0500, 0802,8/t.733497, 7:3.97102
= 0515,0802,84.689298, 73-.91012

0 0530, 0802, 8 4. 6 48 69 7, 73. 259 36
= 0545,08r0,8 .601 697, 73. -2 731
= 0600,0 02, ;P. 573298, 73.273756
= 0615, 0802, 8 4. 5319E, 73. 268682
= 0630,0802,84. 493797, 73-263607
= 0645,0802,84-457897, 73.258532
= 0700,0802,84-421897, 73.254 471
= 0715,080 2,84.388097, 73."-'2-4 93 9 7

= 0730,0802,84.358997, 73.24/4322
= 0745, 0802, 8 4.31969 6, 13. 2 41277
= 0800,0802,84-284297, 73.2:33156
= 081 5,0802,84.259697, 73-230112
= 0830,0802,84.222198,73..25037
= 0845,0802,84.2P00197, 73. .2.2 1992
= 0900, 0802, 8 4.•1 7289 7, 73.2 2 99 1 6
= 09 1 5, 0802, 8 4.1449 9, 73.212857
= 0930,0802,84-121097,73-209811
= 0945,080f?,84.09169R, 73.205751

1000,0802,84.061399,73.201693
= 1015,0802,84-037398,73. 198647

1030, 0802, 8 4.0 14598, 7 3. 194586

1045,0802,83.988198 ,73.191542
= 100,080P2,83.96589, 73.- 1 R'z97

I 1 1 5. 08 02, 83,-9 4 439~,ýp7 3 - 1' 452
= 1 130,0802,83.92929, 7:3. 1c 407

1, = 41, ,8-O ,83 - 9nI, . 1 >347

= 1200,0802,83. 8 19<'., 73.175303
: 1215,0802,83.S55699,73.172256
I 9999,,,,,

B-47



4~M*~.4!A~eA' .~.4 ~ P~&A Y. 4V'~Y4 ,n&'"

OC3NEE 59P:.II ILRT UNIT 1

TIME, DATE :TA'RT OF TE$T 2.29 ,.5

TIME AFTER :TAFT OF TEST = 10.0) HF

TRENDN BR.EED ON T]TAL-TI ME CALCULATION:

Vt

9'

9,.

"'P

'is. v

"44:

A
I

THE CALCULATED LEAK RFTE

HO UP
OF TE:T

0.75
1 00

1.25
1 .50
1 .75

* .0

5 .C5
C.5

-. 75

4.00
4.25
4.50

4.50C

4.75
5.00

LI .C

'C Cfl

5.25
.50

4.75

10.00,

7 .5''0

- , 7

'.0C

S. 00
C-, '.25

*1',.;.5
C-' 975
C,.00

'? .2

DATA F• ME I OF
ENTRIES CALO LR

4 -0.217E+00
5 -0. 1L:35E+Ou

E -C'. 164E+OU

12 EI +14 IE!-I

91 - 157E+0On1-0 1 4:E:E+ 0
-~ ~~E - :'* I1EEifi -''. IIE+fr

14 - .91 :4E-0':'

15 - 1
16. -- s-:4E--01
13 -- 75_E-0 1

19 --!"7I"SE--Ol

21 -0 .6IE-C'1
A 2E- 1i

12E-u1

24 .5::4E- 01
25 -. 6E -GI

.5, 1, ti E - 1
26 -0.37E-"l

27 ''.51EE-01

C. - 0. 50 E- 1
1- 4-"19E-0I
0 -.40CIE-01
-1 -. 442E-01
I-.425E-01

':'_ :'_I-0 410E: -O:1

:4 - . -4E- 01
-0.7 EOE-01

36 -0.367E-01

:- 42E- 01
-- -0 .:32 E-01
40 CI 17E-01
41 - .I: 07E-01

THE MAR IMUM FALLOIsIABLE LEAK FATE I 0C.250E+0E
THE LA-.T 0 DATA POINTS ESTABLISH A NEGATIVE :LOFE
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CH LC JLATED
LEAK RFTE

-fl .253E+00

-u. 147E+ 1u
E---0).'69E-01

-0i.4%:5~E-0l1

-o.§9E-C'1
-0 . 1 72E- 01
--1. 94:_-:E- 02
-0. 292E- 02

.I i C7E-0'
Uf .Q2L0E-02

E) 1E-A 13 1 EE- :1

.171E-01
- -(E-01

3 1- E- 01

.24E- 01

4 .E - 14i 0•4.-E-O 1
'. u_-:0 E- 01

LI SSE-Cl
u..3'EE-01
0 .43'9E-01

D .4 1':- E- 01
S.42*7E- 1O

4 .4:7 E-I 1
..44:3E-01

' .441E-01

4 417E - ID.451E-01
" .445E-e:1

C' .4657E-01
0'.471E-01

0.474E-01

0.474t-0U

C3H IN i:ALC LF
FROM LAC T POINT

I:. 10I E+00
C.52EE- 01
:. 31:3E-C01
*. 16%E- 01

1 . 11 pE- 1
'.1 flE-i1

95:3 E-2
n 779E-u2

I .651E-02
: .00-4 C

S.513E-02

(i.420E-02
'' .3192-02

1-. 21',-:5.E- 1OE2
I E 11_: - '

2:. 152-02

15, 5. E' - 2162:4-02

13 15E- 0;1
I 1146E- II

I, A I 3-E - "D

47. -74 I=- 0

-.1 A .JE -i'l.3

B .c4O3E- (

•. 155E-02E
.1:312E- 0,:2
S. 104E-02

lII. 1:_-- OE- C:-

I.53-9E- 0:-3
U1 •459E- 0.3

o .:-40E-03

I .74ELE-'i3
O.E 0:5E-0':' :

0'.:.22E- O3

I
I.-i
'ii

'1



OCONEE UN ...-

i}!• ~OCO:NEE 59P:2.1.:3 ILRT UNIT I

TIME, DATE ZKTART OF TES.T 2.25 ;E: 0 2

TIME AFTER START OF TEST = l0.00 HR

LEAK RATE BASED ON TOTAL-TIME CALCULATIONI:-.

TIME TEMP. PRES:SURE
(F) ,F.1 :

2.50

: -', C

43.00
4.25
4.50
3.75
4.00
4.25

4.75

5.25
5.50
5.75

7.25
6.50

7.0 0
7.-'.25

-_l, 5 -'

7.50

7.75
.00

4 .25

4.50
4.75
9.*00

10.00

• ' , C

11.25
1I.50

11 .00"

12.00
12. 25

8::5.28.c3 .Ic'
:5.19

.15.13
85.09
85.04
84.98
84.93

84.87
84.83
84.78
84.73:-
84.69?
84.65
84.60
84 .57

84.53
84.49

84.46

84o4
84.39'-'4 p..

:4 17:
84.16
8_:4.26
8--4.22
:84.2;"0

84.17
84.15

84,12
8'4.0i9
8:4.06
:84.04
8:4.01l

',:3:3: 9.97

8:,:-. 94

8; 3.90

83.8 6

73.368
7:'.3::60

73317:- :3 11:-

-.:, """173 .:323
7:3'.2:316

4.'-,': -0 -'

7:3.203

73.297
73.291
7:3.286
7:3.279
73 :,.274
73.,'.269
73',.264

7:3.259
73.255
73:'. 249
,"3.:•244

7:3 .241

73.230
73.2-5
7:3.122
7:3.220
73.21:3
73.210
737.206
7:-. 202
7:3.199

7:3-.191
7-3.189:'
73:.-.186

73:-. 178:'

73--. 172

MEAR:A}LUED
LEAK RATE

-0.153E+00
-0 .276E+00
-0 .223E+00
- 0.8 ::68,:E- 01
-0.802E-01
-0.666E-01
-0.675E-01
-0.616E-01
- 0.525 E- 01
-0.426E-01
-0. 74E-01
- 0.27E-l01
-0:42 E-01
-II 24 5E-01
-0. 1 9E-01
- 0.153:',E- 01
-0.14 -E-01
-0. 122E-01
-0.170E-01
- .1 27E-1
-II 490E-02
-0. 1 E-01

0.1 84E-02
0.303 :-E- 03-
0.42 : E-0
0.8 22E- 0:3

-0.698E-02
0.8 -'74E- 02
0. 765E- 02
0.78-,5 E- 02
01. 750 E-0I'2
ii . .5 OE- I2
0 .10-- E-01
0 .79 E1 02

0i 16E-01
0f 7I-36E-0i1
0 1 :'4E- 01
0 . 11 E- 01

':ALC:UILATE TD
LEAK RATE

-0.10'9E-+ 00
-0 .105E+00
-0.1 01E+Cr0o
-0.967E-0r'1
- .'i '.E- 01

-0. 4 E- 01
4 7 E- 0:1

-n 0.87E-l

7I E-.7 E Cl0i-0. 727E-01
-0.68-,7 E- 01
-0.647E-01
-. 607E-01
-0.567E-01
-0 .527E-01
-0.48:7E-01
-0.447E-01
-0 .407E-01
-0.C267E-01
-0.3:-27E-01
-0.2,7E-01
-0.247E-01
-0.207E-01
-0.166E-01
-0. 126E-01
-0.8:64E-02
-0.463E-02
-0.6 d27E-03:-

0 . ,33E-02
0 73':8:E- 02
0.114E-01
0 154E-01
0 194E-01
0 .2:34E-01
0 .274E-01
0 .-3 14E-01

i/ . 0" 5 4, E - I) 1
0:'.394E-f0'1
0.434E- ': 1
0 .474E- 0 1

,., CONFIDENCE
L I M I T :-.:

-0.2'E + 00
-. 1 9E+00

-0. 19E+00
-0 ). 18'3E +00I
- 0 . 1'-- EE+ 00
-0 . 1:7:E+00
- II . 1 7E+ I' I
-0C. 17E+0''0
- 0 . I E.+ 0:i

-0 . 16E+00
-0 . 15E+i00
-- 0 . 15 E+ 0
-I) . 15E+0 a':
-0 .14E+00_

-0I. 14E+Cii0
- 0'. 13E+ 0: C'

-0.13E+00
-0 . 1>zE+00

-0. 12E+00
-0. 12E+00
-0I. 1. E+00
-0 . 1 1E+66 l~C

-0 1.1 1E+0i0

- 11 . I ['Es+ 0 1:1
-0 '.97E-01

-0 .94E-01
- i' , '4 OE- 0.11

-C' .86E- 01
-0C .82.E-01
- . 78E- 0a 1
-I.74E-01
-0 .70E-01i

-C U.6E-01
-0 .63E-01
-. 59E -. ii
-0l .55E-01i-- ii . l E E- I0 1
-0 .5 IE-01

-i .44E-01
-0U .40 E-I01

-' . 17E-01
-0. 14E-0I1
-C . 1 E-0'1

- 0 .62E- 02
-0 .25E-02

i) . Q& : 0:E-J2
0.51 E-':

0.'90E- 02
0 . i :E- 01
I 'i. 7E- 01
0i 1 E- 01

I .2 4E- 0 1
I .28E- l 1
I .32E- 01
I0 .3E-0 1
0 .41 E- 01

0. 44E-01
i. 4 E-01
0I .4-E-LIl1

C' .52E- 0 1
0.54E- 01
0l.60fE-I01

0 .64 E- 0) 1
0~ . 6:=,:; E - 0: 1
0 . 72 E- 01
0 . 76,E- 0_11

0I .80:I:E-01a
C' .84E- ) 1
C; .8'9E- 0 1

0.Li : 9E-01l
0.97E-01

0 . 1 iE 0 i 0
CI. 1 1E+Ci0
0 1 1 E-+0
n I 1E+-4
i .l I EE+ ui:,
0 . L--'E 

+  
I)

01 E-. E+ , (
0. 3E +0i
0 .13::E+ i- 0

IF IT IS. ASS:UMED THAT THE LEAK PATE IS CONCTANT:

THE MEAN IS-:1 .3],0E-01
THE STANDARD DEVIATION I:-: 0.61E-01
SKEW.J I:S NEGiATIV''E

THE CALCULATED LEAK PATE AFTER 10.00 HOURS OF TEST I- 0.474E-01l
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8. ~. •.~r. - - . *,.

OCONEE 59P:-:IG ILPT UNIT 1

TIMEP DATE START OF TEST 2.25 -sul2

TIME AFTER START OF TE.T = 11:1.010 HP

LEAK RATE BASED ON POINT-TO-POINT CALCULFATION:"

TIME TEMP. PRESSURE
(F) (EPSIA>

2.50
2.75
3.00
3.25
3.50
S .75
4.00
4.25
4.5 0
4.75
5.1-00
5.25
5.50
5.75
6.00
6',.25
6.50
6.75
7. 00
7.25
7.50
7.75
8.00
8-'.25
8_:.50
8.75

9.25
9.50
9.75

10. 00
10.2-5
10.50
10.75
ii .00
11 .2541 .50
11.75
12.00
12.25

8:,5.28:
85.19

15.13
85 .09
85.04
,,4 .9,

4 .93
84.87
84'N
84.78
84.73
84.69
84.65
84.60
84.57
84. 4
84.49
84.46
84.42
84.39
8'4.36
8"4.32
84.28

84.26
84 122
8''4.20
R:4.1 7

84.15
8:4.12
8-4.09
8,:4.06
8'-,4.04
8,:4.01
:83 .9'9

8,-3.97-3.94

',83.93
8:3.90

83.86

':_-',. CC:

73.368
73.360
73.353
73.345
73.33;-,

73.331
73.323

73.316
73.310
73.303
73.297
73.291
73.286
73.279
73.274
73-:.26£9
73.264
73.259
73.255
73.249
73.244
73.241
73.233:'.,':
73.230
73.225
7:3.222
7:23.220
7:3.213-
73.21i0
73.2 06

73.202
7:3.199
73--.195
732.191
7:3.189

7: II. 1::6

73.186

73.182
7-. 178

73.175
73.172

MEASURED)
LEAK RATE

-0.153E+00
-0 .400E+0:
-L.117E+00

0.323::E+00
-0.534E-uI
0. 129E-02

-0.728E-01
-0.200E-01

0 .200E-01
0.472E-Vl
0.144E-01
0.183E-01

-0.511E-01
0.1 02E+00
0 .164E+00

-0.655E-01
-L.705E-02
0.31BE-01

-0.103E+00
0 .686E-0J1
0.152E+00

-0.294E+00
0.440E+00

-0.350E-01
0.340E-02
0.1110-01

-0.210E+O0
0 .433E+00

-0.225E-01
0.135E-01

-0.271E-02
-0.243E-01

1:. 130E+O0
-0 .668:E-01

05772--02
.0197E-01
0I. 133E+00i,
0.894E-01
0 .542E-02

-u0.629E-01

IF IT IS ASSUMED THAT THE LEAK RATE

CALCULATEID
LEAK RPATE

-0 .368E-01

-0.344E-01
-0 .119E-01
- 6 .294E- 01
-6.269E-01
-0 244E-01
-0. 19E-01
-0.194E-01
-0. 170E-01

-0. 145E-01
-0. lE:OE-01

70.950E-02
-0 .701E-02
- 0 .453-E- 02
-0 .2 04E-02

0.446E-03
0 .2=93E- 02:

0.542E-02
0 .79' E- 02
0.1 04E-01
0.129E-01
0. 154E-01
0 . 17:E-01
0.203E-01
u .228E-0 1
0 .253:E- 01
0 .278_-E- 0 1
0 :.33E-01
0 :-:,E- 0 1

0 '352E- 01
0 377E-01
0 402E-01
0 427E-01
0 .452E- Ol1
0.477E001

0 .502E-01
6 .527E- 01

6.551E-01
0 .571E- 0 1
I.601TE-01

IS: CONS'TANT :

LNFIMENT E
L IM I TS

-O.17E+Ou-0.36E+00
-0 .36E+00
-0. 36E+00

-0 .35E+00
-0I.35E+00
-0 .35E+00
-0 .34E+00
-0 .34E+00
-0 .34E+00
-0.33E+00
-0 .33E+00
-O .33E+00
-0 .33E+00
-0 .32E+O00
-0.32E+00
-0 .32E+O00
-0 .31E+O00
-0.31E+00
-0.31E+00
-0 .31E+00
-0 .30E+00
-0 .30E+00
-0 .30E+00
-0 .30E+00
-0O.30E+O00
-0 .29E+O00
-0.29E+00
-0 .29E+00
-0 .29E+00
-0 .28'E+ 00
-0.28,-E+ 00
-0.28.:E+0 0
-0 .2',-E+00
-0 4:.+ 0ME
--0 .28=E+00
-0 .27E+00
-0 .27E+00
-0 .27E+ 00
-0 .27E+00

0.29E+00
O .30OE+O00I; . IlOE+ 0C.

0 .30OE+O00

0 .30E+O0i

0 .30E+00

0 .30',E+O00
0 .3-1 E+O00
0 .3:IE+00
0 .:-1,E+ 00
0 .31:E+00
0 .1E+00
O .32E+O0
0. :-2E+ 00
0 .32-,E+ 0 0
0. .32-'E+ 00
0. :.3E+ 0 0
0.33E+00
i.33E+ 0 0
0.33E+00

0.32E+00
S.2-4E+O00

0.14E+00

0.34E+ O0
0 .35E+ O0
0.35E+00
0 .35E+00
0 .35E+00
0 .36E+O0 1
0 .36E+00
0 .36E+ 00
0 .37g+O0
0 .3TE+O0
0 .37E+00

0 .38:E+O0
0 .38E+ 00
0.39E+00
0 .39E+0 0

THE MEAN I 7 0 . 116E'-0 1
THE STANDAARD DEVIATION IS 0.157E+00
$SKE.JN IS3 PO:S:ITIVE

THE CALCULATED LEAK RATE AFTER 10.00 HOURS OF TEST IS 0.CO1E-01
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ENTER TITLE OF LESS THM 28 CHA'.4_':TER.:
= TURFKE? PT 4 ILF.T 25 P:G

ENTER MAX ALLOU1•BILE LE FR PeýTE

ENTER NO. OF ',,V'ARIAFBLES TO FE FRINTED ON EACH REPORT

PRESS-URE C':Ot.TFrIVT

PF.EVYIOU: VALUES

FROM FILE 
?

:34.464198
84.42 0.8 4t
84 .396 072
:2:4 . 17

:34 .:3320 C7
:34 .05953
84.293841

84 .26161. I
84 24r'47 8

4 .221296

84 1: 39256
:.4.173,001
84 138927

4 .123601
8:4 .1 04fl48
,:4 . 071678

:24 . A14. 5i0
:34 .' 045.41 4 9

::4 . 00 3 17

8 44

4 G-784
233. * 92-3644

39733.594
:97:3204

.729757
72*728596

39.726725
*9.7248:37

39 .723820
:4.721734
.72 03 :5

19458
39.717:37R

?9.71t329
.3.7148710

39.712701

39 .7 04715
39.709219
9. A70622

7 704 86 5

.9 .7 02156
.,9.700:2:32

B-51

ENTER
= .492

ENTER
= YES:

INPUT
= 'ES

245
300

315

345
4110
415
430
445
5s:'00
515
5:'-0
545

6::

645

715

,.-'45

8,15

845

--: I

t''• i17

221
221
221
221
221
221
221
221
221
221
21
221
221
221
221

221

S*-,. 1

221
221
221
221

221
221
221



.4~.2~.Th.aaA.aa.Mfl-4~ .,..&e..s.LM4~M..5M. S&fl. 4 .fl.b.&4A~t .. A4a.l.MA.0

OPTIONS
= TE;RENr'

TURKEY PT 4 ILRT 25 P' IG

TIME, DATE START OF TEST 2.75

TIME AFTER STAIRT OF TEST = 6.00 HF

TRENDS BASED ON TOTAL-TIME CAPLCULATIOWS

HOURS DATA
OF TEST ENTRIES

0.75
1.00
1.25
1 .50
1.75
2.00
2.,25
2.50

2.75C'.O

3 .25
3 .50Ci
3.75
4 .00
4.25
4.50

5.00
5.25
5.50
5.75
6.00

MEAN OF
CALC LR

-0 167E+00
-0 166E+00
-0. 16.0E+00

-0 145E+00
-0 140E+ 0C
-0. 130E+O0
-0. 123E+00
-0 121E+00
-0. 116E+00
-0. 1 14E+O0
-0 .111E+0C
-0 .1 09E+00

-0. 1 0:E+0 0
-C .1 07E+00
-. 1 05E+00
-C.0 14E+00
• -0. 1 02E+O0

- .99T E-C01
- .977E- 01
-0 .956E-01
-0.934E-01
-C0 .916E- 01

CA:LCULATED
LEAK RFATE

-ui .22cEE-u1
-0' .795E-01
-0 .8E91E-0O1
--0*.630OE--01
--0•.659E--01
-II.499E-01

-0.426E--01
-0. 44E-01

-I. 44E-Ol
-0i. 48.Z4E- 01
-I0.481E-01
-0.487E-01
-@. 527E-01
-0. 552E-01
-0. 535E-01
-0. 543E-01
-0. 503E-01
-i 493E-01
- .4, E-U1

-C0.429E-01
-0.:391E-01
-0.364E-01

CHG IN CALC LR
FROM LAST POINT

- 0 .07 TE-0 1
-0.962E-02
0.26EE-01

-0.291E-C2
0.159E-01

0.735E- 02
-6,.577E-02

0 .438E-02
-0 .445E-0f2

0•.298:E-@:-.
- Ž.595E-003

-d. 4 01 E- 02
-Cu .243E-02

". 16iE-02
- V. 78_:9E-O0S'

0 !. 9:_.'8E- 0:-'-
i(.399E-0E
0l.:'-S1G E-0O--
A.Z11E-02
0.38,:4E- 02
."27IE-02

THE CALCULATED LE*K RPATE IS -0.364E-01
THE MAXIMUM ALLO•JeBLE LEAK RATE IS 0.132E+OC'

THE LAST 0 DATA POINTS ESTABLISH A NEGeTIYE SLOPE
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- .&r. 4'~'. . ~ ~ .' ' . , ~

OPTIONS ?
= TOTAL

TURKEY PT 4 ILRT 25 PSIG

TIME, DATE START OF TEST 2.75

TIME AFTER START OF TEST =

221

6,. i L H P

LEAK RATE BASED ON TOTAL-TIME CALCULATI 01:

TIME TEMP. PF'F:ES'ZURE
(F) , P-IA,

3.75 .
4. C)

4 .:'5

4.50
4.7,5
5.0
5.250

6.O00
6,.25
E, ,51"0

E. .75
7. C
. .25
-. .-• C.

- -, 00
8=:.25
i:::.50
8.75

84.42
84.40
84.38
84.13
:34. 3 1
84.29
8-4.2:6

84.25
84.22

84.19
84.17
84.14
84.12
84.10
8',4. F07

84.05
:-'4 04
84. 02
84. 0
8-:-. 99
1-3-. 98
8=:3. 97
8-3.95
83:-. 92

:9.7:-4
:_-,9. 732
3.,9.7:-30
3_-:9. 729

39.727
39. 725
:"9. 724

39.722
3_',9.72 ='0
39.719:'
39'?. 717

-9.716
39.715
39.714
:-39.713

39.711
:-9. 71 0
:3=9 .7 0 9
39.708

3.706
:39.705
39 ..7 04
39.702
39.701

LEAK FATE

- 0 . " 0 EE + 00
-0. 182E+00
-0. 151E-01
-0.165E+00
-0.1:4E+I00
-0.71 3E- 01
-0.1 07E+ 00
-0 .621E-:01
-0.E.81E-01
-0.974E-01
-0. E,:-9E-01
- 0.9 34:4E- 01
-0.788E-01

-080 .8E-01
-0.945E-01
-0.902E-01
-0.725E- 01
- 0.823E-01
- 0.73:-5E-C01
-0.556,E-01
-0.553E-01
-0.5:30E-01
-' .451E-01
-0. 484E-01

C ALCLILATED
LERK PATE

-0 147E+00
-0. 14EE+uO
-0 . 137E+00
-0. 1 :32E+ 00
-0 I -.12E+00-0.!123':E+ 00
- LI 123E + (0n
-0.118=E+00
-0. 11 :-E+ 00
-0.1 8:3E+00

-0 . I 04E+ 00
- 0.98:-E- 01
-0.940E-01
-0.892E-01
70.844E-01
-0 . 796E- 1
- I .74:SE- 01
-0 .700E-01
- 0.652E-01
-0.604E-01
-0 .556E-01
- u0.50 8-E- 1
- 0I .46 IE- 01
-. ,412E-01
--0:364E-01

557.. :C.OlFIENCE
LIMIT.'-

O0 .2E+s00
-0 .5E+00:

-- 0' ,.24E+00i-

-0.2E+ 0

-0 .42E+00

-0.22E+00

-iCi.21E+1.0
-0 .21E+0L

-0 .2OE+O0
-0 .20E+00
-0. 19E+O00
-0 .19.E+OO
-iI .- 'EE+-IO
-0. I:-E+ 0
-- i1 1 7E+O(

- 0.17E+6O0
-0.16E+00-0 . 1:3E+.00
-1 . I EE+ 00
-0. 1tE+00
-0. 15E+00

-0. 14E+0l0

- 0.3:9E-0j1
-C' :.35E- 01
-0.31E-01

-0.27E-01
-0 .23E-01
-0. 19E-01
-C. 15E-01
-0. 1 OE-'1
-0 . 58E- 0:2
- 0. 1 :3E- 02

0. 3:3E- 02
0 .8:1E-02
0. 1:-E-01
0i - 1E-01
0.23E-01
0.28=E-0
0I. - E- 01
0.38 E- 01
0.4 E- 01
0.49E-E ii1

i .54E- Ili
0 .60 E- 01
0.65E-01
0.71E-01

IF IT IA:S:SUMED THAT THE LEAK RATE IS COtICTA4T:

THE MEAN IS -0.916E-ul
THE STANIiARD DEYIATIOtI IS 0.581E-01
SKEW IC NEGAT I VE

THE CALCULATED LEAk RATE AFTER 6.00 HOURS OF TEST IS-C.364E-O1
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OPT IO0NS 2
= POINT

TURKE',"' PT 4 ILRT 25 PSIG

TIMEs DATE :TART OF TEST 2.75

TIME AFTER :STAFT OF TEST = E

LEAK PATE BAS:Ei ON POINT-TO-POINT CPLC.ULHTIOrN.C:S

TIME TEMP. PRESSURE
F)> ,'P IA ':

cif
3.25.

4 . 1.')4.254% .-

4.50
4.75

5.25
5.50

5.75
E'. .~ i) i

E, . 25 1

E. . 5 C
62. 75 (

7-'. "0, .

0 cl

::Ci.25
8.5

:b:7

84 .42
84.40

84.3

s-4 1
84.2
842

84.22

:::,4.129
:E:4.17
.4.14
:-4.12
4 . 12a:84.10I'

84 .07
4 . 05

:,_.'4 . 04

84.02
8 4 . 1.1 f

'-"-'97

,- .-, ,C..
83c.95

3'9.7 ---'4

39.7320
3:9.710

.39.717

39.717:-:'. 71 5

39.721
:39. 724
3_:9. 722
3"9.•720I'

*-s9.719

3:9.716
-39 .715
:'39.7'14
:.::9.713
3'9.711

3:9.710
:39.70'9

3 9.7 06-

:3-9.705
:-9.7 04

39.702
39.7 01

MER.UPED'
LEAK RATE

- 0 .3 02E+ 0 0
-0.606E-01

0. 31 9E+ 00
-0 .616E+00
- 0.87-:?9 E-0 2
0 .2-"43::E + n 0

-0.32-2-'iE +000- .- ,253E+C00
* -_ :,E4 + 0

- .11 E+C00
-0 .36 1E+0C

1 M.216E+O0
- u.:26 2:'E +00

i. 967,-7E-C01
-0 .1 07E+00
- 0.28"::5 E +00
- 0.258--E- 01

0l 021 IE+O0
-0JJ.25_0'_ E+ I00

• :._, :,E-0U
0 .28,'4E +00

- .495E-01

-0.315E-02If. :]i_,E- CU 1-

0 . 12E+00i
-u .1 4E+00

CALCULATED
LEAI' RFATE

-0.12:3E+0 0
-0.1 16E+O0
-0.C 11 CE+0C
-0. 1 O3E+ 00
- Ci . 968E- Cii
-L .903'E- 0 1
-0 .8380 ':E-01I

- 0. .774E- 0 1-0.709E-01
- 0 .509E- Ci1
-0.645E-01
- .i *- 5:? FE-gil
-0 .515E-01
-0.451E-01
- 0.38::6 E- 01
-0 .-1 E- 01

- 0.2:57E- 01
-0 . 19EE-01
-0 . 127E-01

0 0.62S:E- 020 . r C0-0
0.664E-i02

C. 121E-01
0. 196E-f01
0.260E-01

95,.,.. C':-FIrENCE
L I t IT0-:

- U . 635E + !0 CI.-0 .i68E+00

-0 .65E+00
- -i . 64E+ i:0 i:i
- L'.6 3E+ C' Ci
-0 .62E+00

-0 .61E+00
- i . 60,E+ 0 0
- Li .95'1 E + C0 Ci
-- IU .65 L:E-. L+ Cif.-0 .59E-*00

-- I' . :E' E+ i0 i~l

-1LI,.57E+ C C
-I0' .58E+0i0-0 .58E+00
- ii . 57E+ Ci C'
-0 .56E+00 C

- i- . 54E 00i C'
- i. , 54E+ iL0
-0I . •54E0 I0 ii
- .-. 5.3:E +0 Ci.1

- u . 5 3*'E+ i 0

Ii .4:3E+ 0

I'. 4.tE+ u:;i,

0 44E+ 0 0
I .44E+ ! 0i
0.44E+ 0i0
C-i . 45E+s C'iCl
0.45E+00

0 .4t5E+ 00
4 .46E+ 0I1)

i .46E+ 0: (1

I0 .47E+ 0 (1
0 .47E+ I0i

S.4:EE+ 0C1
0 •.49E+0 0

0 .49E+ 0C0
i0 .50E+O00

i .51E+00

0.52E+ 00u
5:-.-E+ 0 0I

0 .54E+ 0i
0 ,.55E+ 0 0~
0 .5,E+011

i .57E+ I 0
I0 . 5&E

+
0 ("1

IF IT IS. ASS:UMEI' THAT THE LEA: RATE 17 CU:HI-Tti•T:

THE MEAN I- -0.4:':3E-Cii
THE STANDARD rEVIATION I: 0I .247E+O00
::EJ IS- NEGRATIVE

THE CALCULATED LEA. PATE AFTER 6.00 HOUPS OF TEST IS 0.260E-ul
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ENTER TITLE OF LECO THAN 28 CHAP.-ACTEPS
- TURKEY PT 4 ILPT 50 P:-IG

Et.TER MAX ALLOWABLE LEF, RATE
- .187:
ENTER NO. OF VARIAPLES TO BE PRINTED ON EACH REPOPT

ENTER PRE!SUPE COMN_ .:TANT
1 1 . 0:10:3

ENTER PREVIOUS VALUE:. 7
:Y E:'--:
INPUT FROM FILE

Y ES
815 222 :84.890917
830 222 '4.815578
,:45 •2:4 .74:8323
'9 0 C 222 :3-:4.b6810598
915 222 84.620767
9230 222 _4.57:458
945 222 84 .53"247:-:

1000 22E 4 . 4.42-:,3460
1015 222 84.478481
10:30 222 :34.37191
1045 222 84..33938:3
1100 222 84.309402
1115 222 :.-N 4.287:372
1130 222 .-4 .2 53':-5 7
1145 222 84.216741

1200 222 4. 183637
1215 222 4. 156272
1230 222 8"4. 121907

1245 222 84.090188
1:300 222 ''4.060226
13215 222 8-4 ..06400:--

1320 222 -3.99:3955
13:45 222 73.897e84
1400 22--2 8-3-'.962464
1415 222 8- 3 .9:-316:-3 1
1400 222 -3.903746
1445 222 8:3 -8:31929

1500 222 8-:3.8;333::,:-'77
1515 222 8:-.808769

1530 222 83 .7896.'-14

1545 222 83. 76671
1600 222 83.734842
1615 222 83.7151:37
1630 222 83.:694536

64..575491
64 .5 65991
64.557928
E64.5t5081:3,
64.5436:3:3
64.537400
64.5: 052::3
64.524441
64.5 .,1941I
64.513110
64.50:3129
64.503222
64.498999
64.49:3589
64.488869
64.484797
64.479088
64.475367
64.472207
64.467656
64.463457
64.459099
64.455226
64.451703
64.447822
64.444797
64.4:3o-: 13:?
64.4:34796,
64.4:31734
64.428566
64.425728
64 .42:3:35"0
64.419731
64.416149

OPTIONS ?
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_____________ 'A - '- 1

TURKEY POINT 4 ILRT 50 PS IG

TIME, DATE Di'RT OF TEST 8 ..C5

TIME AFTER &JART OF TEST = 8.25 HR

TRENDS BASED ON TOTAL-TIME CALCULArIONS

HOURS
OF TEST

0 .75
1 00-J
1 .25
1 .-5

2.00
I- . -:'5

2.5
2.50

:2. 75

:3.07U
4_. . 0)')
3.25
3.50
:3. 75

4.00
4.25
4.50
4. 75

5. uI)
5.25
5.50

5.75
6. 01

6.25
6.50
p .75
.1.00

7.50

THE
THE
THE

DATA MEHN OF

ENTRIES CHU'L LR

U • .' : 
F - I

U .. :3E- 01

U .252E-01
i ..Jl 1E-O0
i ..:5 E..- Ui 1
0 .47:BE-01
1). 44';4E- 01)

I. 4 L - U 1

li 4 *4,E- 01

Ui 44.E- U 1

1. ,4;-nE- 0
u. 4t0b E- I1
u .50uE-0O

U. 5:3:3E- 01
U. 546E- 1) 1
I. t&)P- E - 0 1
0l . 0 b - 111

U t.8be.- E-01

* O. 5E- 1., 1
U ,o16E-U1
UL .- 4E- 0L1
0L. -:; E- 0 1

L I4 -fE- u 1
LI.,-J5 :'.E -01

bL.o '9 E- Ci1
Li. b_,5_,4 - CIi

u. E-.,- u 1Li .' 1.•,-E-IUIi

CALCULATED
LEAI RPATE

-0.::1_,7 ?6E- J 2

-0 .21'9E- 0 1
14:3E-01

0.157E-01
0 .:20IE-01
0.7137E-01
0 . o4E-O1
0.521E-01
0.51 IE-01
n.55 0E- A 1
0. t, 12, E- 01
1.654E-01

S. E79E-01
ni 741E-i1.1
A. 72E- 01
.7 7SE- n 1

I. 'z1E-1Uil

0 .8:56 E- 01

0 .857E- 01
0. ,3 E- 01
0C .?01E-01
C IC .9 E E- 01
0.944E- 01
0 .51 E- 0 1
1) .9,5:3:E- 01

5:_:;:E -i1)i1

0.9 F. E=E- 01
0i 4 2E- Cil1

5. E." :' ,- 01)

CHG IN CALC LP
FROM LAST POINT

-0. 132E-01
0. 766E-02
0 ._"?9E- -01
0. 16:3E-01
0.417E-01
0. 1i:3E-01
-0 .33E -i1-i

- 0.:1 03E- i]c
C i.1 399 EE- 02

.i 11E-02
0.425E-02
0.24:-;E-02
0.617E-02
i .:3 16 E- 02
0 .E.12 E-0:
1) . 12E.E- 1)d
0.6 1 5E- 02

-- .: 2, = 2 1 E - A:3
0.111E-(:3,
0 . 257E- O2
0.1:1E-02

C0.7 ? 1 E- 0 :-;
1) 1055E-n.2

-.7 7E- 0:.-
i 5. 54EE- 0:1

16 i-. E-0:3

-1. 140E-iCI2
-0 5 _4 E- Li-3
-1 . 1: E:: E- E

C:ALCULATEII LEH. RFITE I: r.':-5E- 0 1
MAXIMUM ALLUWH:LE LEI:. RPATE I:' 0. .1:37E+rto
LAS"T 4 DAH POINTS ETBLIH A NEGATIV'E :-LOPE
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[St., 2.

TIJRKEY POINT 4 ILRT 51) PSIG

TIME, DATE .:TAPT OF TE.ST 8.2'-'5

TIME AFTER :S.THRT OF TEST = :3

ccc

.25 HP

LEAK RATE BMZEtD UN TOTAL-TIME C.ALCIJLATION:.

TIME TEMP. PRE:71::SURE
.F) ,'PSIA)

83.50
:3. 75

9 . 2I l

9.5 0
9.75

10.0 C'
10 .-25
10.50
10.75
11 . 0L
11 .25
11.50
11 .75
12.1010
12 .25
12..50
12 .75
1 3.25i
1:3 .50
1:3 .5 7
1:3.75

14.' 0
14 .,2-5
14.515
14.75
15 Q 0
15.25
15.50
15. 75
16.00

16.50n

:34.82a
'84.75
:34.6:2
:34 .b

84.57
84.53
84.48
:34.48

8. 4 ... ,

:34.29
84.25
84.22
:34.18
84.16
:34.12
84.161:34.12•
.7-4. 1.16

:84:. 06:34 .J •06

:3.9w

:3:- •8::3Q-. Q33

•:3:3.9 C'

:3::3.79

:3:3 . 7,2

64.566
64.558
64.551
64.544
64.537
64.531
64.524
64.519
64.513
64.5008
64.503
64.499
64.494
64.489
64.485
64.479
64.475
64.472
64.46:3
64.463
64.459
64.455
64.452
64.448
64.445
64.438-,
64.4::5
64 .4:32
64.4,9'
64.426
64.424
64.420
64.416

MLHA:URED
LEAK RATE

U .841E-CI
04.485E- 01

-0.1:1E-Ci1
h- u.O 4E- 0 1

-u. i3 lE-Ol1

u .1.3 E-Ol

U. 58 UE-01

* 1t• E U- 01

* 29 UE- ' 1
0) .447E-Ul
U .6 9E-0'1
U. 724E- )1
0 . ' 09,E- 01
0 .676E-01
U. ',36:3E-01
u. E1 E- 01

U./30E- 1)
L .1 U4E+ Cl
C .71 CE- i1
i.7 F 1E-01

U~. '::.:;E-I01

1.11 E- )1

U . ,4:3E- 01
U. * : rLIE- 01L I E:::6 UC"I
U. .8,3E- 01

U. ?• 0E-Ol1
*. ,':3:E- UL I

IF IT 1.71 FA3'-:UMED THAT THE LEAK RATE

C AL':.ULA TED
LEAK. RATE

S.408, Ei- 0 1

0 .425E- 1)1

0.441E-')1
i) 45:3E- 0 l

1) .474E- Cl1

0.491 E-, 1)1
0 .5u7E-' 'I
0 .5 3E- '-Il

1.54 G E- 11
o. 556E- 01
0 .57:3E- 01

* .5::'E- 1 I
0 . u6 E- U1
u .622E- 01

;. 639E- 0 1
5 655E- 0 1

0 .671E-'01
*, 6:3:3E-011
7 I14E- 01

0I ,T72E-L'1
S.7:7E- 1
0. 754E-0 10.7 271E - 01)

0.77 E- 1:11

C. *:3Ci:3E- 01
0.7:319E- 01
0. "".36E- 01
0'.8:52;£E- 01
0. 7S6 9E- -1
u .8:5 E- 01
u 0.8 190 E - f01

A .9135-E-0 1:
f*. 135E-]1
ui . :4:3-E-C-1

95". CoiFIDENCE
LIMITS

-0.1 5E-O 1
-0.1:3E- 01
-0.1 1E-O1
-0 .94E-02
- .76 E- 0 2

-n .57E-02
-0 I13'9E- 02
--0'.2'1E- U].

-0.:32E-I3
I.15EE -
0.3 E- (I
0 .5 Q E -

0. 4. E -(0-0. 34E- IlL

C0. I iE- Cl1

0.12E- 01
C' • 15E- Ci
0. IS7E-O01
C.1 7E- C1
C.: ::E- C1
0 .2L'E-iC'1

2. 1 E- 01
i0 :4E- 01
C .- E-0i
I'I 2 E- i01
.2' 4'E- 01

Ci i E-0 1

• 0 E 1
0 5 E- 1
0. . E- CIi
0..3:E:E- 01

U .97E- 01
o.9SE- 01
0.1 Q E+O0
0.1 OE+00
0.1 OE+00
n.1 OE+O0)
.1 0E+00

0.1 1E+00
0. 1 IE+OC0

0 . lis 0E+)0. 11E+1)0

0.1 2E+CiO
0. 12E+0c0
0. 12E+O0
0. 12E+)0
0.12E + 00.1 2E+ C0

1 23E+ I'1ll
0. 1:2E+0.1: 2E + 0 0

0. 1:3 E+ 00
0. 1.3 E +C.1 :'-', E + 1).10

0.143E+ CC i
0. 14E+00
0. 14E+00

14E+0n

14E+00
0. 15E+00
0V5 E + 00

I:; cori:.mTA H r

THE MEAN i: 0.671E-U1
THE ::TAriDHPD DEVIATION I:. u. :;U1E-'I1

::KEW I:ý,: NEG3AT IVE

THE CALCULATED LEAK RATE AFTER :3.25 HOURF OF TEJ',T I:S 0.935E-01

B-57
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TURKEY PUINI 4 ILRT 50 P03IG

TIME, DATE :-'THRT OF TE.ST :3. 25

TIME AFTER :SZTPT OF TEST = :3

LEAK RATE BFt:-.ED 1UN POINT-TO-POINT FCLCULRTION::

TIME TEMP. PREXSURE
,:F) ,F'S - I lA.):

:3.50 :34 .3*2 64.566

:3.. 7 5 84. 64.558
9. 00 :34.6:3 64.551
9.25 :S4.62 64.544

9 .5 :34.57 t45.37
'9.75 ::4.5: 4.5 1

10. ,)u 84.48 5 64.5;24
10. C25 4 .4.:3 64.519
10.50 :-:4 .*d8 64 .t, 1:3
10. 75 4 4 64.50:3
11.00 84-1 64.5 I"::
11.25 :34.29 64.499
11.50 84.25 64.494
11.75 :34.22 64.4:39
12. 00 :34.1:3 644.4:5

12.50 :34.12 64.475
1-*.50 :34.0 6 R PS4 .4725
12.1•75 :34. IY.06 64 .47b3
1:3. 1 :34. J6 64.46-3
1:33 :..=5 8£4 . IJ6S P4 .4t-,:3

1 '3. 5 3:3.99 64 .45'9

13•_,. 75 :3-3.97 64.455
14.0 I1 :-:31 .t9t 64.452
14.25 :3:3.93 64.44ý3
14.50 3:33 .90 64.445
14..7 8:3.38 64.4:3::3
15.00 83:3.8:3 64.4':5
15 :3:3.3 64.4:32
15.5 1 :33.79 64.429
15.75 :3:3. 76 64.426
16. 0 :3:=, . 73 64.424
16.25 :-:3.,7 2. 64.4t2 0
16.50 :33.69 64.416

L E H -e: UFT E

U 1:: 41 E- 1i1

.1 31E- u1
L I. - f, i l- I 1

Ij 8z.I 4 E= +•,l I) C[i

I/ ,4
1_ 6L- U 1

1 4 1 + l'l lI

-1. .:•.:.4 E+ ui

II .,: •j 1" -- E I 1-

I.I 5 ,-' - u I~ I + iU ..525E-0 1
. i::` . .E-)1

t. "l,? d E +I.1
4i d-4 E +.. I.'

- .3 t,- E- +0 1

IJ.I 1 ZEL'64

0 . 4,i• I::.'EI-(11I01 ,I D- L, tE + i) 1C1

0. 4 1 '.7E- I 11:4E6+ U 0*I11 76 U?+0i0lI'

--U •.4',&U+00i

LI . .. 3' E- i0 1
II. 41SE-4÷ 01I

-u E.i -+ 0 0

.1 7 UE+ 00

IF IT I:"-: AR:'U:SiMED THAT THE LEAK kFATE

CALC IUL AT ED
LERK PATE

7 E '3E- ': 1
E) , 0 E- C: 1

714E-I:11

7 196E-i-11

II ,- ",5E- - '

. 51 E- 11

'U .41E-01

7.I 0-4%2E - 0i1
I7 4rIE-rI1

i).79,1E-01I

0.762E- 01
Ci. 7636E- 01
U'. 77.36- C0i
ri.77:8E-I01

117:3 46E- 0(11
I. 7:3E94-0I1 I
I 11 7'9E- 01

I.I .795E- LI
.:3 1 lE-,E- 1

22 E :3 - C.' 11i.] 1,-6' - 0 : -II1

8l.:33 E- E- . 1
I .I S:3 --U 1

C: 4.3, E- 01
I 49 E- I1
'I5 4 E - 1
.8 r. - iE- 1) 1

C0. .8'E. 56E- 1I1
8, :7 1:E - C: 1

IA C7ON.STAN :

95*. CONFIDENICE
LIMIrTs

-0.l .,1E+6C'1

- C' 6 E + 0 I

- I IE+ : 1
-'7 .5 + 0

-I .5 9• E + iiI'- 5 . 5 +E+ IC'

- il . 5'6E+ L )I

- 0.5'9-E + 00
-0 5:7: E + 00
- 5I . 5:E + Q I1

-1I'1 . .S:-:E+ iLi L-I

- 5 7 E + 0 I
-C'E +57E 0')
-0~ .57E+00
-0.57 E + 00

--Il,5 7 E + (I Iji

-I .5' 7 E + 1) I1)
.57E+ 0IC

-0 .5 7E+ I"i-
-0576E+00-1-

-0 .57E+00

-- F 5:=-:E + C' (I
- 5:3 E + 0

--i 5S•;;E + 0_i l
-0.5:3E+ 0101"
- I.5,':i F+0I.-:f'

-0 58 ::E+ 1Ii U
-- 5: . ' E + (110

- CI . 5'z E + LI I-1

0. 75E+ 00-1
0 ,174E+ 11100

L. 4E+i C0
u~i. 1-4 E+ I_'lil)

11 . 4E+I_ I'I

Im.. -;E + ilI'
i E . 7 ,+ I I)

1 E .: + 1) I_'0.74 E + 00
.4E + 0I

I.I . + CI
E :E+ CI1)

I.7:-1E+ ii 0

EI * + I 1:
4 7E+00

fI ..74ElE+ 0z I.'

CI .74E+ I; I'l

0. .74?,E+4 )

I 7' E+ CI'L

I., 5E+ 00

.75 12

I4E+

li .i 46+,1 t I:I

6,4 E + I'

I:,. 756E + "i 0u.756+ 0

I) . .5 E-l" C _

THE MEAN I:S4 0.7:389.E-u i
THE :STANDAIRD DEVIATION I. - ..-3f1.9.E6+00,
*&KEW IS. NEG3ATIVE

THE CALCULATED LEAK RATE HFTER :3=.*25 HOULR:" OF TE:-T C -.=E-6 1

B-58
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U; . ~ C*¶. . , . . . . .

-,. . . -'--.* L..2....2L.....2>1
PILGRIM 23 PISG ILRT SUMMARY DATA

715
735
7.55

o815
83:5
855
915
'935
'955

1015
1035
1055
1115
1135
1155

1215
1235
1255
1315
1335
1355
1415
1435

1455
1515
1535
1555
1615
1635
1655
1715
1735
1755
1815
1835
1855
1915
1935
1955
2015
2035
2055
2115
2135

2.155

2235
2255
23 15

•-.2335c

4 V-3
418
41I
418
418
412
4 1'=-',
41,
4 l'
418
41:=
41,
418

418
41'
418
418
412,
4113

4 18
418
418
418
41
418
418
418
418
418
418
41,
418
41-
418
418
418
418
418
418
418
41S
418

418

4 118,
41:='
418
418
418

418
418
418

B-59

74.956247
74.- 8'34465
74 .322483,0
74.758759
74.716776
74.t.69'914

74.629765
74.5.8752

74.5557.-94
74.525414
74.501325
74 •4 3 ::
7.4 . 4,'3 ::'
74.4997 3
74.382644
74 35057'
74. 3339474 •''' •'

*4 .324TE.2
4 -1.3 .1 ,

74.-§4869
74.2=62,77574 "-'-,c

74.2511817
74.23973.3
74.227694
74.221429
74.211597
74. 199554
74.1964 04
74.195953
74.176330
74.166501
74. 1 5667
74.149091
74.142794
74.12'9364
74.116418
74.1029,9
74.092295
74.095825
74. 094475
74. 088660
74.085546
74 .03 i5060

74.07791
74 . 0663.-S-.3
74. 052730
7 4. 0 5'.-' 0 8
74.056923

74.049S944
74.0:38165
74 . 039480

:3,7.:397 0"87
:37. 3'91397

37.341052
:37.3,77854

7 7 4 .: 2
7 . Itl, 5

:37.3:568%, E

37 .'3.:578.9--,
•37.349'307
37 ..3483976
,7:, ,1..4529'f1

7 71 ''6' -. .3380-
"3 ,.:3:31:30,il
"37.,32824 C
37.'326899

-- :37.3 058-'9
:37 .:319066
.3 .31:3377
37.314480
:. , . ' 09 0:47
37. 305922
37.30f3091

27. . 2928 02,1?.7 :'9.303124

37.29440
ý3.2. :94297
-37. '996

37.2=9633

37.290264
37.264915.

37 .28114
7.2564904
.7 .28310,

37.20••52
37.279716
37,-. 27582' --6
:37'.27/49:3S:-

37-.2' =69678=_
37".26.7064
?,7.2:=64915
37,.264094

:3'. .2 6 CI OQ0
-37.2576,0r4
37 .258,'6 00
3._-,,. 256.,002:
37 .2.519,72.

• . IA .

.t

now,

, xwi;¢,



PILGRIM 23 PSIG ILRT SUMMARY DATA (CONTINUED)

74.03 1035
74. 02:788
74. 02612.3
74.020791
7.4.0C12 169 0
74.02792.2'

74.027 055
74.0-21690
74.023040
74. 022175
74. 021t690
74.013159
74.011964
74.009716
74-.007464
74.007882
74.004?315
74.004350
741.003934
74. 006634
74.005666

73 .994971

..7.248387

.372•47786

3.247502'

37.245565
37. Z4 0999

3.2,3692Z

:37.283355? 2'37 - 5'' . -

37.235061

.31

.- -.,•,: C,:

3.221:340
3.219682

37-216374
37. 15075

.2 14469
37.21 0235

B-60

15
35
55.

115
135
155
215
2435

315., .- ',

355
415
435
455

515
535
555
615

635
655
715

419
419
419
419
419
41
41'?
419
419
419
419
419
419
419
419
419
419'
419
419
•419
419
419

I

I
Volilf



:1 ~PILGRIM 23PSIG; ILRT

TIMEi DATE START OF TEST 7.25 413

TIME AFTER START OF TEST = 24.00 HR

TRENDS BASED ON TOTRL-TIME CALCULATION`

DATA MEANA OF
ENTRIES CALC LR

4 0.277E+00
5 0.27 f-,E+ 00
6 o .2 ..3 ÷ 0

7 0.312E+00
, 0..3, 24E+ 00
9 0.317E+00

10 0 .34E+00
11 0 0 .-;",2 :".-E + 0 I]

112 fI 2+001 2 0. L32E+ 00

1:3 0.34E+00
14 0 .:329E +00
15 0 .3-31 E+ 00
16 0.331E+00
17 ' 0.331E+00

113 0.3 30E+00
19 0.33OE+00

0 0 .3"29E+ 0 0
21 0.320E+00
22 0.329E+00

,...=, 29P'E+00l
2.4 a3. :29:cE+ 00

25 0. 30E+00
2 6 0.329E+00
27 0.33 0E+00
23 0.3 :30E+00

O9 0.331E+00
:30 0 .:329 E + Q 0

0. 329E+00
3 2 .9E+ 00

30 0. -1 -21 9 E + 0 0

34 0.3*2,E+ 0 0
33i5 0.327E+00

• -., 0.327E+00
37 -0.326E+00
3 s 0..325E+00

39 0.:325E+00

CALCULATE'LEAK RATE

U S-Da2E+00
0.340E+00

0 .:37-'?E+ 0 0
0 .40fY3E+ 00
04 .' 4E+ 0 Q
0n. ?79E+00

-a. 3 f6E+- 0
C, .%4E+00
0i. ,rsE+ 00
0.: r.,.:EE+00

0 .376E+OCn
0i. 376E+ 00
0.372E+00
0.365E+00
ii tjSE+LOO
0.355E+00
0.349E+00
0O.350E+00
0. 44E+00
0.342E+00
0.1 4K-+00
I. .344E+00
0. 42E+00
0.a-' 42E+00
0 .45E+-00
0'. :1-45E+ 00

a 3, E + 00
0' . :•; E. : E + ifj i'10 . -36E + 0 0
0.a34E+00

0.3:9E+00

0.20E+00
0.3:24E+00
0 ..322E+00
0. :320E+ 00

CHG IN C-AL. LPFROM LAST POIrT

-0.540E-01

0 .395E-O1
0.15S'E- 0
.165E-01

-0.451E-01
-. 1OSE-Ol

- 0.914E-01',
0. 132oE-01

-0.757E-05
-0. o3i3E- O2
-0.7 5E- 0
-0.720E-02

-0.534E- O
0 .734E- 01

-0.606E-02
-0 .7O7E-03

0 .1.33E-02

0 .9 03E- :E0
-0.,14E-0,
0.55,E-04
0 .240E- OE
0 .527E- 0.1

-0.694E-02
0. :.219E- 03

-. 2:3E-02
- 0.202E- 1.12
-0.315E-02
-0.240E- 02

-u .264E-02
-0.164E-02
-0 .5E'E-02
- 0. 1 '9E- 02

B-61

HOU P.
OF TEST

1.00
1 .33
1.67
2• . 00
-2..33

2.67

:3 * LI

4.00
4.33
4.67
5.00
7 .*0'0

7.33
7 . E-7

S.00
6.33
8.67
9 . 00
- . ,3
9.67

9 . 00

10.00
1B .233

10 •67

11 .00
11 .. :0:3

11.67
12 .00
12.3.
12. 67

V..

. ., ...... •. ,.

I!

I': ' • :il



13 :.0013.33
13.67

14 00
14 '"
14 .67

15.00
15 . "
15.67
16.00
16.33
16.67
17.00
17 .. 33

17.67
1: . O0
18.67

19 .00
19.67
129 . 0
20 .031
20 '

20.67
21.00
21 .33
21.67

0 00

23.6.

24-4.00

THE
THE
THE

0 :25E+ 0 00 .3:'24E+ 0 0
0 .324E+ 00
0.324E+00
0. :324E+ 00
0 .3:3E+ 00
0. 323E+00
0 .322E+ 0 0

0 :322E+ 00

0. :32E+00
n.321E+000 .:321E+00

0 .321E+090 .320 E+00
0 .:320 E +00
0 .:320 E+ 00
0. :320E+ 00
0 .:320E+ 00
0 .320 E +00

0 .320E + 00
0 .5: 2 0E+00
0 .32d0E+ 00
0 .:320OE+n00
0 .:320'E+ 00

0 .:319E+00

0 .:31 9 E+ 0 0'
0 .:319'E+ 00
0 .:319E+00
0 . 319'E+ 0 0
0 . 31'9 E +00

it39E0

it .319E+00

0.31.?E+t,
0.317E+00
0. .s16E+ 0 0
..316E+"0

0 .316E+00
0.:315E+-00
0 ..S :3E+00
0. :I12E+00
t .312E+00
0 .:31 E+00
0 .?31 hE+on
0 .:30?F.+ ,00
0' .3 0'9E+00II "

0 .3::09E+ 00
0. :130E+ 00

0 ,:307E.+00
0 .307E+00
0. :3%000E+ 0
0 .309E+ 0ft

0 .3-:09E+ 00
0 .:30'9E£+00n
u . 30'9 E+00
0. : f:E . 3 t E t
0. :30E+ 00

i. : f::0'E+ ntft

0i :.30'9E-+f00
i .309E+00

.0 9 .' 'E+ 00

it .ftn?+fof

0t.3 09E+ 00

.309E+00

0.31 OE+i0
0 .31 OE+O0

CALCULATED LEAK PATE 0:5 1 .i IOE+O0
MAXIMUM ALLOWABLE LEFAP FATE 1: 0 .50 10E+
LAST 0 DATA PFOIMT-:? ESTABLISH A NEGTIVE :SLOPE

B-62

'.1~,,.

-0 . 264E-f -.

-0. 124£E-02
-0.733E-02:
- 0.165E-01
-0. I 56E- 03

- 0 .565.4E- 0:1:
-0.24:E-02

- 0., 857E- 0 "=:*

-0. 1&4E-04.
-0.17 07E-0....

0.:835E-i-'

0.45E-0:

-0. 156E-:
*-t .565E- 03-
- .6d 02 E- t0 -'

-,.357E-0i'.
u .514E-004
0.2577E-01

:3 .'-' 5E- ft1

i11.45.3.,E- 0,?::

-0.2806E- 0:
-u0. 3 9E- 0(3
0.514E-03

- 0.254E- 0:3
0.2.34E-0 '
0 .6 0t9E- 04

U.40.E-0-1'
0.1i 12E-04
0.274E- -

* .33 09E- 04

.....

.14 0



....... . P ILG.I ...- P:' - IL

S PILGRIM 2:? PC t-IG ILRT

TIME. DATE START OF TEST 7.25 413-:

TIME AFTER START OF TE:T = 24.00 HP

LEAK RATE BA:SEr OH TOTRL-TIME CALCULATIONH:-

TIME TEMP. PRESURFE
(F) (FP.IA

7.92
81. 25

9?.92

"- - I

10.25'

10.92

11.9
11.2
12.58
12.9

j: ._,_

1:.5
1:.92
14.2
14 !,E
14 .9E
15.2
15.5
1592
162
165

172
175
17.92
18.25

185

1 '-' ,

:2i . :-',

~192
20.58

215.58-
21.92

74 .-

74.8:2
74.76
74.72
74.67
74.6:3
74.59
7.456
74.5:3.74 .5

74.47

74.44
74.49

74.:38:=
74.3:--5
74,.:3:-
74. 3-2

74.:30
7'4.28r
74.27
74.2..5'.
7'4.24

74.2P3

74.21
74.2 0

14 4,''1.

74. 4
74.17
74.16
74.15
74.14

74 .1
74.1

1 4 4 :
I74.106

74,09

74.10

74.09
74 09.

7 4.09I''?

7410

74 01

74 1 0

37.391

:_-37.3::78:--
.: , *, ._ ,

:-37.:3 75
3.367
:37-.362
3.357i

:37.349
-7.4'-'9

:37'.:345• -". ..-,-4 .

-":=:4 .- '-
:37.34037.32 :8 1

3-:7.3:-:21

:37.:3193

3:7 . :3 14
7:, .:3 0'9

3E,. 7.3 06d
'' '- :, ii:3

3-7. 299
3':7.2;-94
37:7.2'94

--7.00

:E37.288::'
:-37.288':=

.'-, .

- ..- , -,..-7 .2-837.283

:-:7,-.2, -
37.279
.... 2,76

37: -. 275

MEA S URED
LEAK RATE

0 1 29E+ 00
0.3::54 E +00
0 .3::48::E +00
0.262E+ 00
0 .3:z72E+ 0 0
0 .404E+00

0. :''.39:9E+00
S. 26'9E + 0 0

U :314E+ 0 i

U .3 1- 6 E+ 0 1-

U .3::4 1 Ef 0 0

0 .353::'1E +00

0. 315E+ 00

0.5::15 E +00
U .:34 3 E + 0] I
0 .:306 E+ 0 0
.:.::3:2E + 0 0

0u.3:37:.E +00

ii .3EEl-!0I0

U, :.32PE+00
u .3:36_:E + "0 0U. ::SE + 00

0. :.:5342E+ 0 00.:28E+00

C~l.::: -', i: E

0.336:1 ,E +00
0.3:.16 E +00

0. :.304 E +00

0.30 E +00
0 .3:0, IE+00
0 .:3: 11 Ef + 0
09.310E+00

0 :.:306 E÷000
0. :.3 05E +c00
0- :-EE-+ 00
0. :17 IiEl +00
0 17E- +00
0 .31 7E+ 00

CALCIULATED'
LEAK RATE

0 329E+00

0 .3:: 2_':E + 0 0
0.32 E+s00:
0 .:- "7E + 0 0

1.:1 .-: 2 7 E + 0 0
i. :2 :, 7E-s+ ii

0 .327;-'E+ 00(
0.3::26 E +00
0.12::-6E+ 00
I-. :'.::- E -+ 01

0 .32::6E+ 0 0
0.325-.jE + 00
6 .32::-5E+ 0 0
0 .32:;,5 E+ 0 0-
0. :.32-'5 E+ 0 0
0.32:F4E + 00
0.32-'4 E +010
0 .3:2-P4.E + 0 0

0.32',4 -;E +00
0 .:; 323E + 0 0
0 .323:-':':E +00
0.323;: pE +00
0. -322PE +00

0 .322:"E + 0 0

0 .:322 1E +00

0 .El-C!O

0. :.321 E +00
0 .32:P1E+ 000.321-E+000

0.32;'0 E +00
0 .:320E+00
0 .3::20 E +00

0.:: 0 i 0

0 .32-01'?E +00
0.3 19E+00
.i .:149 E + 10

0.3:.19 E +00

0.3::18-E+ 00
0.3::18P.E +00
0, ;3:17E+ 00
0. El- ! E+00

?5.*-, COIF I r'E"C E
L I M I T :S

0 .26E+ 00
0 .26EE+ 00
0 .26El+ 0- C
0 .26E+ 00
0 .26E + 0 0
11 . 2 E, E + I-- C'

1:1. 26E+ 0 11l
0 .26 E+ 0 (
0 .26 E+ 0 "
0 .26 E+ 0 C
C;.2 6 E + 11 "
0 .26E+O00
0,.26E+ 0 0
0 .2 6E + r6 0.

0- .26E+ 00
0 .26E+ 0 0
0 . 26E+ CE +1:1

0 .26 E+ 0 0
0 .2 6E + 0 0
,: .2P6 E+ 0 0
0 .26 E+ 0 ,0
0:. 26 E+ 0 (0
0 .2'6 E + 0 0

0. ,.2,5E+ 0 0
0 .25 E+ 0 0

0 .25 E+ 0 0
0 .25 E+ 0 0
i . 25E+ 00
0 .25 E+ 0 0!
1-1.2:- 5 E + 1: C

0 .25 E+ 0 0
0 .25 E+ 0 0
0 .25 E +00I:
0 .25 E +00

Q .25 E+ 0 0l

0 .25 E+ 0 6
0 .2•5 E+ 0 0
0 .25 E+ 0 0

0 .2P5 E+ 0 (,

U:.P5E+0

0.4 iE+ 0 i,

0.40E+ 0('
.4 i0iEl 6)0

] '4 cI1E- U IH7

.4 i:i0E+ 0ii
-I 4 ':'E~ + i.I

U .40iE+Ii11

0 :.3-'9 E + 0] f0
0 .39:?E + 00(

0. 9'E-+ 00-
0 .3::9 E+ 00U
0 .3:-'9E+ 0 G

0 .39'?E+ 0 C0.3El-01:1
0.:-:5 E + 0C',

u.:-:, '? E + 1:17
0 .39E+ 0 (
0. :.39?E+ 0 C,
0.39'?E+÷01)

0.39.:?E +00
0. :S.9E +0 -.I0.3 : E 0-ii1Ii -':' ?El + ,i)

0. :.39?E+ 0 1)
0.3::9 E +00
0 .39-?E + 00
0 . :39?E+ 00
0 .39 E+ 0 1.

0.:9E + 0 C
0. - 9 E + 0 1:,
0 .3::9 E + 0 1:
0. :.39?E+ 0 1:
0 .3::9 E+ , 0
0 . :39 E+ 0! 1.
03,9::?E +00
0.3:-9E+ 0 1.,
0 .3::9 E+ 001
0.39-:?E +01:1
0.:9 E + ()
0 .3:-89E+ 0 0

0.38.'.:E +01)

B-63

:j :.
,A.l. -

4t.oo



-- ~

22.25
22.58,

22.92
23 .2-5
23.58-

23.92
24.25
24.58
24.92
25.25
25.58,

25.92
26.25
26.58
26.92
27 .25
2-7.58
27.92
28.25
28.5,8
28.92
29.25
29.58S
29.92

:30.25:

30,O.92
31.25

IF IT I:: ASSUMED THAT THE LEAPK FATE

THE MEAN IS 0.319E+00
THE STANMDAID DEVIATION
S:::EI.J I: iEGFTII..E

74.05
74.05
74.06
74.05
74.04
74.04
74.03
74.03
74.0:3
74.02
74.02
74.03
74.0:3
74,02
74.02
74.02
74.02
74.02
74.01
74. l
74.01
74.01
74.00
74.00
74.00
74.01
74.01
74. .99

I ::7 0 .1 37E-01

THE C:ALCULIATED LEAK RATE HFTER 24.00 HCUPS OF TECT I: C .:IO: 1 E +,I

B-64

37.265
37.260
37.258
37.259
37.256
37.252
3:-7 .248E
37.248
37. 248
37.246
.",7.246
3-'7.241
3_-7.2:,37
:-,7.23-4
3_-7.234
37 .235
37.234
37.228
37.230
37.225
37.226
3?7.22:3
3-7.221
3'7.220
3",.•216
37 .2:-15
3,:7 .214
37.21 0

0 .293E+ 0 0
0.309E+00
0.314E+00
0.302E+00
0 .303E+00
0.312E+00
0.:21:E+00
0.313E+00
0.307E+00
0 .306 E+00
0 .302E+00
0.314E+00
0i.322E+ 0 0
0.326E+00
0 .321E+00
0.31 1E+O
0 .31 OE+O0
0.32E+ 0'0
0 .31 0E+O0
0.3183E+00
0.31 1E+O0
0.315E+00
0 .314E+00
0 .314E+00
0 .319E+00
0 .31SE+00
0 .315E+00
0 .320E+00

0 .317E+00
0.317E+00

0.316E+00
0.316E+00
0 .316E+00
0 .316E+ 0 0
0.315E+00
0 .315E+00
0.315E+00
0.314E+00
0 .314E+00
0 .314E+00
0.314E+00

0 .313E+00
0.313E+00
0 .313E+00
0 .313E+00
0.312E+00
0.312E+00
0.312E+00
0 .31 1E+06
0 .31 IE+O0
0 .31 1E+O00
0.31 IE O00
0 .31 0E+O0
0 .31 OE+.0
0.31 OE+0i

I: CO HqTrTA:

0.25E+000 .25E+ 0 0

0 .25E+0 0
0 .25E+00
0 .25E+0 0
0 .25E+0 0
0 .25E+O0v
0.25E+00
0 .25E+0 0
0 .25E+0 0
0 .25E+0 0
0 .25E 0 0
0 .25E 0 0
0 .25E 0 0
0 .25E+00
0 .25E+0 0
0.24E+00
0 .24E+O0
0.24E+00
0 .24E 0 0
0 E4E+00

0 .24E+ 0
0 .24E+0 0
0 .24E+ 00
0 .24E+ 00
0.24E+00
0 a4E+OP
0 .24E+00

0.38 E+00

0. .-HE+ 0 0

0 . ::-:E+ 0
0.3:0SE+c0 )

0 . ::ISE+ 01)
0 .38:E+ 0 0j

0 .::E+ 0 00 .:-:E+ 0 0

0 .::3E+ 0 L
0. 8--E+ 00
,,.38:-E+0 0
0.38F:+ 01)
0 .38;E+O00

0 .28-:E+ 0 0

0 . :_-',,-E:E+ 0 0

u .3::E+ 0 1
0.18'.:E+0 0
0 .I-SE+O01

0.38',E+ 0 0

0.3:SE+O0
0 .38E+O0G
0 .:3:_-E+ 0
0 .:;':E+ 0 0

4' .~i
4

Ii.. .



.. . . .. ..,- . -, ,. .. ,.. F. . . ... .-' v . - .. : -- ; • - .-'. - " . .- -' . .. - --" * --. .- ' ' '.

PILGR.'IM 23' P'cIG ILRT

TIME. DATE START OF TEST 7.25 411

TIME AFTER START OF TEST = 24.00 HR

LEAK RATE BASED ON POINT-TO-POINT C•LCULATION'S1

TIME TEMP. PRESSURE
(F) (PSIR)

7.58
7 .92.

5 S.

9 .25
9 .58
'?9.9,2

10 .2510 .58

1 0.a92
11 .25
11 .58
11.92
12 .25
12.58

U . -5
1 12-.92.

1•3•.25
13 .58
1-3.92
14.25
14.58
14.92

15.58
15 .9'2:

16 .25
16.58
16.92
17.25
17 .58
17.92
18 .25
18.58
18.92
19.25
19.58
19 .92:

74.82

74.76
74.G17
74 .67
-74.63
74.59
74.56

7 4.53
74.50
74.47
74.44
,-4.49
'74.3 -
714.35

,'4 .374 ."

.4.30
7 4. 212'
74 ".
74 .'-5
74.24
74.23
74 .22
74.21
74.20
74.20
74.20
74.13
74.17
74.16
74.15
74.14
74.13
74.12
74.10
74.09
74 .10

37 .:391
37.:334

.:, .37 5

.... .36-7

7.3.6' 2
37 .,._35

:'37. :349

:37 .345
37 .340

:3 . 33'.2
*37.' .331o
.. ," .L-I8

"- .SG

:37 .321

3" 7'... .3 13
37.314
37 .309

37.306
:37.3 03
37 .303
37.2:'99
37.294
37.294

37.300

:37.2P90

:37.279
37 .276

MEASURED
LEAK RATE

0.129E+00
0 .579E+00
-.3-16E+O0
0.52•1-02
0.8110+00
0.567E+00
0.:365E+00

-0.6:391E+00
0 .125E+ 01

-0.E61E+00
0 .337E+ 00
0.61:3E+00
0.1012E+01

-0.150E+00
0.15SE3+00
0.357E-01
0.21SEW+0
0.547E+00
0.830E-01

-0.441E+00
0. 35E+00
0.441E+00
0.46rE+00

-0.139E+00
0.671E+00
0.793E+00
0.293E-01

ii. 13CE+01
-0.274E+00
0.313E+00

-C .65 1E-2-01
0.439E+00
0.15BE+00
0.558-E+00

-0 .793E-Ol
0.664E+00

C-ALCUJLATED
LEAK RATE

I-. : I 0.E+ 00

0.3-_12::JE +00
fJ., '-, I:.:E +00

0.3109E+00
0.3 09E+ 00
0'J :.Th, 'tE;+ ci'J

0.31 OE+00
0.314 E+O0
0.311E+00
0.311E+00

0.315E+000 . -:'I 5.E+ 0 0

0.•316E+00
0.3 16E+00
0 .3 173E+00

0 .314E+00
0.:314E+00
0 .3:::14E+ 00

0.3185E+00
0.315E+00
0..315E+00
0.316E+00
0.316E+00
0.3217E+00
0.317E+00
0 .:31TE+O0

0.31'E+00

0i. :31 '?:E +

0.3,21E+00
0.3192E+00
ii .nE+00

.:i'.i *OE+0 0
0 .1-• E+OO

0i.A:•lE+ 00
0i...--...:E+ 00

95%~ CONFIDENCE
LIMITS

-0 .6921+00-0.690+00
-0.69E++00
-0.69E+00
-0.69E+00
-0.67E+00
-0.67E+00

-0 .67E+00
-0 .673E+00
-0.67E++00
-0 .67E+00
-0.67E+00
-0 .67E+00
-0.67E+00
-0.67E+00
-0 .67E+00
-0.67E+00
-0.67E+00
-0.67E+00
-0 .676E+Q0
-0.67E+00
-0.67E+00
- .66E+00
-O .66E+00
-0.66E+00
- 0 .66E+ 00

-0.66E+00
-0U.6621+00

-0 .6621+00
-0.66E1+01:
-0 .66E1+00
-0.66E1+00
-0.6621+00
-0.6621+00
-0 .6621+00
-0.6621+00
-0.6621+00

0.13E2+010. 1:i.32 +- t

0 . 1,.;,E+ 0 1
0.131E+01

o. 1.3 3E+ 0 1.
fJ .- :,.E+ 0 1.

I0.1'.E + 0- 1.

0.123E+01
0 .13E+ 01

i. I. 3E+ 01
0. .iE+ E01

0 .I -.-,E+ 0 1

0. 1 -.E+ t
S. 13E+rOt
0 .13 E+0

0u.13'E+ 01
0 .13 E +01t

0. t QE+rI

:0. I .3E+ 0 1

0 13E+-01
0 13E+-01
0.12',E+01
0.1 21-.+ t
0 . SE+ 0 E

0. I SE+01

0 1:2E+010i 1. 2E+0,1.
i. I :1-+Ot

0. I. ."1+01

0.1321..E+ 01.

B-65

/-

Awls

•'•:>", '-2 ,
" y "-

VIE'&,'



2.0.25
20.58
20 .92
21.25
2- 1 .58
21.92.
22.05

22 .58
2-2.92_

23.25
23.58
2:3.92
24.25
24.58
24 .92
25.2-5
25 .58
25.92:.

- . " 5
i2n .58U

C-n

,26 .92
27-.58

C=% ,--,

. . .5J':='., .5S

23 .92
%.. .5.

29 .92

-30 .25
30.58
:30.9 21
31 .25

74 .09
74 .4 9
74 .09
74.09
74. 03
74 07
74.05
74 .05
74 .06
74 .05
74 .04
74 .04
74 .1:3
74.03
74 .0:3
74 .02-

74.02-
74 .0 3
74 .0:3I

74 .f 0
74 .02
74 .02
74 .022
74 .02

74.01
74.01
74 tOj
74.01
74.00
74 .00

74.00
74.01-

74.01
7.3 .99

37 .265
9,-" .. 0

37.264'37. .265
37f. 260

37' .258O

37.259
:37 .252

., :5:
3. 7;"*. Z 458
3 ''.2458

37 .`24
:37 .243

37 .246

3 ," .24t5

-j L".. 41
.49

'  
.-.- , .

37 . 2354

3 ,'-'. ,--
.• -fl-% "

.:, ' • .C30

:37 .216
37'.2150

IF IT IS ASSUMED THAT THE LEAK RATE I CONSTrANT:

THE MEAN IS 0,+321E+00
THE STANDAF.RD DEVIATION 17' 0 .4::_4E+00
SKEW I.:. NEGAT I'YE

THE CALCULATED LEAK RATE AFTER 24.00 HOUPS OF TEST C, 0 4 E334E+0C

B-66

0. 1-53E+00
0. :-7 1 E + 0 I-

0 .25E+ 00
0 .499E+00
0 .',19E+00
0. •9:B'E- 02'

-0 .452E+00
0.1 04E+01
0 .544E+ 000

-0 .295E+00
u.:351E+00
0 .795E+*00

0.5:30E+ (0
0 .360E-01
0 .734E-02
0 .2,51E+00
0.759E-01
0 .967E+00
0 .777E + Q0
0.547E+00
0 .506E-01

-0 .30:31E+ 00
0 .2236 E + 0 0
0 . 11 OE+t0l

-0 .4.:33 E + 00
o0.307E+O0

-0 . 142E+ 00
0 .6t:3E+00
0 .8 OE+ 00
0 .:32,1E+00
0 .6i34E+00
0r. .-2,3,E+ f 0
0 . 1 04E+ 00
0 .675E-'+ 0 0

.3 22-E2E+ 0 C
0 .3E+ 0 0
0. 3,2,-E + 0 0
0. :-:,, 2=,: E + C i-0
0 2,P _,E + 0 0
Q. ]-:?,4 E + 0j 0
0. -3,2-4 E+ 0 0
0 ..325E+ O0

0.i3r'5 E+ 00
0 .32-5E+ 0 0

0 .326E+00
C,.326E+00
0.t,:7E+00t

0.t:'7E+00
0t. :3.=itiE + 0Q0 . 7 -'E + 0 0

0 .32'7E+ 00
0 .32-2-3 E+ 00C

it :3•9E+tO)0
tt &?:: E+ 00
i 28 OE+ fJ 0
0 .3-;0 E +t 0

C.t*2- 1 E+ 0 0
0 . 0, E+ 000

S:1. E+ 00
0t ::20E+00
0t. I •E+ 0(t
0. E3E+ 00
Ct :3E+ 0t0t
0 ..:,.;,.E +00C
0 . 3i, 2'. E + 0' 0

0' . * .--., 4 E + 0' 0'

0. -:,4E++ 0

-0 .66E+00
-0:.66E+o00
-0 .66E+00
-t).66E+00

-0 .66E+00-0.6E+00

-0.66E+00
-t0t.66E+t00
-0 .66E+00

.66E+00
-o0.66E+OO
-o0.66E-i00
-O0.66E+00
-O0.66E+00
-o0.66E+-00
-o0.66E+00
-0 .66E+00
-t0t.66E+0Ct
-0tt.66E+ 0 0
-0 .66E+ 0 0
-o .66E+t00c
-o .66E+ot)
-o0.66E+00
-0 . 66E + 00
-0) .6IE + C, 0

-o0.66E+On~t
-O0.66E+O00
-0 .66E +00

-0 .66E+00
-o0.66E+00
-0 .66E+ 00
-0 . 66E+ 00
-0 .66E+ 00

-0.66E+00

o0. 13E+ 01*. 13E+ 0 1
I E.1- '-, 01

o0. 13E+O 010. 1 :',E+ Q I
13+0

.1E + 0 l
.1-:3E+ 0 I

o). 13E+01
0.I E+ 0 I
0.13E+ 0+ Q
0.1-,E+ 0I
o I 3E+ 01

0 .1-:E+ 0 1
o . 1 :3E+ 0 1
0.1t 3E+ 0l
0. 3E + 0 1
0 . 1- E+ 0 1
C , .I." ,E 

+  
(I I.

0. t'E + 0 10. 1SE+ 01
0.1 3E+O1l

I. SE + 0 1
n. 1 .E+ C01
t.13E+Ol

.1:3E + 01,I0~ . 1,-,E+ Q1

0. 1.3. E + 01
o .1 3 E + 0 1

0 . I "J-E+ C"1 I
0. -E + 01

0l. I,-: :E+ Q3 I
0. ESE+OC
0 1:3E+ 0 t

0. 13E+CI



PILGRIM 45 PSIG ILRT SUMMARY DATA

815
8:'35

8.55
915
'935

955
1015
1 0:35
1055
1115
1135
1155
1215
1235
1255
1315
1335
1355
1415
1435
1455
1515
1535
1555
1615
1635
1655
1715
1735
1755
1815
1835
1855
1915
1935
1955
2015
2035
2055
2115
2135
2155
2/215
c..:&.,.,.

2255
2315

2-355

420
420
42 0
420
420
420I
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
42 0
420
420
420
420
420
420
420
420
420
420
4 20
420
42'0
420

B-67

75.530509
75.465268
75.37311'9
75 .32 18308
75 .278406
75.2 *-"'. 2 : 39 7
75.167063
75 . 12-9 025
75.086033
75. 052466
75. 015398
74.9',_2'-99 0

74 .973277
7'4.945 069
74.914613
74.! 77 :,, ..5..
74 .8.-6,6.: t 11
74.:--4"02. 62-
74.•12961
74.792'18
74 .7685910
74. 74619'9

74 .717054
74.699645
74.687947

7'4 .r.......

74 r. 0-4-
74.6-',9042.

74.636759
74.625579
74.613429
74.602633
7 4 . 5't39E52
74.58'2904
74.571654
74.562691
74.54922-8,
74 .542-92
74.5:36179
74 .•5299.14
74.5244,0
74 5022• 5
74.520,811
74 .52'2'026
74.529222
74.526522
74.5246;22,-7

59 . 4'9'3.:'.
59.479157
59.474126
59.465-077
5'.456510
59 .4494-32
9Q •" 445433;:.
59.43.',773

59.430581
59-.424549

59.415545
59.402711
59.40099
59 . 3974 S 0

.5.392. 164
5,_ -. -204 5 0 If ,
59. 7 9 C, 6 2
59.-71660
5'9.3-,6 88,:-,23:-
59.366491
59.363531
59.356734
59. 3523%91
59.347544
59.346126

59. -, 40964
5,9.3:' 35,65:-3.
5'9. 32-'.:-99447
59 ..32'9 0 E 6
59.:-2598 0

59.320415

59.315822
59 .: 11317

59.:2, 0 2; 15 0

59.294',56
5'9. 29 4 5 4:-'_;
5 9.292763
59.28,'7955
59.2S2415
59.280923,
59.272.:7963
59.276:377
59.271742
5 9. 26871 :,
59..263216
59.262244

", Ji

RO:W



'V. -

PILGRIM 45 PSIG ILRT SUMMARY
DATA (CONTINUED)

74.552153
74.517939
74.518354
74.5160-37
74.511606
74.505756
74.509252
74.502122
74.499422
74.501152
74.494438
74.489073
74.490:354
74.484089
74.484956
74.485405
74. 477791
74.474191
74.471040
74.469657
74.463392
74.464706
74.461143
74.462457
74.454427

59.25,:32, 1
59.253901
59 .252742
59.247725
59.242919
59.241 , 08
59.240819
59 .23L..
59.232'143-11
59 .232405
59.229040
59. a 2697 4
59.22588SO

59.213707
59.21:3853
59.214845
59.206680
59.20273.2',
59.204212
59.202150
59.198134
59. 1909'96
59.1918"35
59.191020

B-68

15
35
55

115
1:35
155
215235

3215
335
355
415
435
455
515
535
555
615
635
655
715
735
755
815

421
421
421
421
421
421
421
421
421
421
421
421
421
421
421
421
421
421
421
421
421
421
42 1
421
421

,., . :. ;•< .:. . - :- .- ,. .: -.. .-..•,!



2'~~ ..

4 - '- ,."."~ .,,

PILGRIM 45 F211 ILRT

TIME, DATE :;.TAPT OF TE.T :.,5 420

TIME AFTER :TRPT OF TE:T a4.00 HF

TPEND* BAC'.ED ONl TOTAL-TIME CALCULLTION ON;

DATA MEAN OF
ENTRIES C.ALC LP

0 .372E+000
' .344E+ 0 0

0. 97E+00
0 .291E+00

0. 280E+00
0 .27 2:E+ 0 Q
0. .26 9 E+ 0 0

0 .275E+ 0 0
0.2i77E+00
0 .&7,3E+ 0 0
0 . 27'E+ 00
0. '30 E + 0 C
0 .281E+00
0 .283E+ 030
0.224E+00

0J. ;284E+ 0 0
0.283E+00
0 .282E+ 0 0
0.283E+ 00
0.2336:S+ 00

0 .2'vE+ 0 0

0 .282E-+ 00
U .23E+90

A. 283ES+ 0 0
0 .2S'3."E + 0 0
0 .233E+ 00
0 .283E+ 0 0
0.2,3EK+ 00

0 .2S'3E+ 00

0.246E+ 0 0
0 .284E+00
0.284E+ 00

CALC:ULATED
LEWr PATE

*.667E- 01

0. 139E+00
0 ..?74E- 01
0 -125E+00
0.125E+00

0. 1466+ ii

0.1874E+000. 1.27E+ 0

0.221E+00
0.2 ."29E+00
0.240E+00
0.250E-+ 00
.262E+OO

0 . 267E+ 00

0.269E+00
U . 26"-'E 0

0.270E+O0
0 .27 OE+O0

.27 06+ 00
0 ..269.E+0Q
0.270E+00
0.001+00:

0 .274E+00
0.274E+00
0.275E+00
0 .2766E+ 0
0.277E+00

0.277E+00

0.226E+00
0.232E÷0
0.2,3 3E6÷-00

CHG IN C.F-.U2 LrFROM LA"T POINT

0.43•2-01
0.2%9E-01

-0.417E-01
0.297E-01

-0u.235E-OZ
u.B94E-lki
0. 72E-01
C".4)•7E-01.

0.223E-01
0.1 1E-01

0.114E-01

0.9?59 E-O&om%6

0 .56'9E- 02:
0.175E-02

- 0.7".w5E- 0-
0. 14.E-O&

0.9 0".4-V- A
0.679E-01'.

-0.1156E-"
0 .26 OE- 0a
3.151E-0-

0i .2EOE-W0

O . " 3E-

0.1036E-0_
0 .4l1 SE-f"?
0.155E-:
0.122E-02
O .6 "77E- O1:"
0.1142-02
0.57.E-t0 !

B-69

HOUR'
OF TEST

1.00

3. 00

''. 33
3'.674,. 0 0

* . ,.-,

43.674. 00
4....,.

500

5. 33
5.67
6.00
6. 33.
6 . 67;"

7.00

7.67

93.00

0. 0 0
0 6. 7. £

1 0 .

11.00'"
1.1.337

112 .67ý,12 .00
L,. -. 2

I.=e .6

4
5
6
7

1 0
$1.

13
14
15
16
17
Is
1'9

20

24
2-5
26

31

-.--

34

35

:3;

† A - ..

"• , I, : .;

a4:T



* .4,.

It

r

'p
4

4$

M4

'P,4 ~

>4'

THE CALCULATED LEAK RATE II

13 .0 c,
13 .. 3..:,
13.67
14.00
14.33
14.67
15.00
15.33
15.67
16.00
16.33
16.67.
17.00
17 .33
17.67
18 . 00
18 .-3,3,
18: .67
19 . 00
19 .33
19 .67.
20.00
20 .33-1
20.67
21.00
21.33
21.67
22. 0 0

.2, .3-3jii•
•

22.67
23.00

23.67
24. 00

0 .284E+ 00
Ci .285E+ 0 i
0 .235E+00
.--.2 '6E+ 00

o.286E+00
01.2:36E+00
0 .28:7E+ 0C0
0. .2S7E+ 00

0.E2SSE+ 00

0 .289E+ 0 0
0 .289E+ 0 0
0 .290E+ 00
0 .290E+ 00
0 .291E+00
0. .29lE+C00
0.292E+00
0 .292E+ 00
0 .292E+ 00
0 .293E+ 0 0
0 .2932E+ 0 0
0. 29:E+ 0 0
0 .291E-+ 0 0
0C a94E+o00
0 .294E+ 0 0
0. .294E+ 0 0
0 .295E+000
0 .295E+ 00
0 .295E+00
0 .295E+ 00

0 .296E+ 00
0 .296E+ 00
0- .296E+ 00
o.296E+ 0 o

THE MA1XIMUtM ALLOIWABLE LERV RATE 1,3 0.500E+O'
THE LAST 0 DATA POIMTS ESTABLISH A' NEGATI',,,'E :ILoPE

B-70

0 .284E+ 0 0
0 .285E+00
0 .286E,+ 00

ES.S9E+00
0.289E+ 00
0 .291E+00
0 .292E+ 00
0 .294E+ " 0
0 , 2'-E+ I:5 I0

0.297E+ I 0
0 .29SE+ 0 0
0 .299E+ 0 0
0.301E+00
Ci.30C'3E+00

Ci .3104E+ CE 00
0.307E+00
0C. :304 E+ 0 00i. .3C:E5E+ CCI'

0 .:309E+00
0 .309E+00
0 ..11 OE+O0
0 .31 0E+O0

0 .:1 IE+00
..12E+C00

0. 'I E+00
0.3 1 *'E +C0
0 .3 1E+00
I.:I ' 14E+CI-O
0.314E+00
0' .1',14E +00j '

I' .11-4 5E +00'f

0 .,315E+C00
0 .:315E+00
0 .316E+00
0 .316E+00

C' .36-i-'. E CE+

0. 1 04E - ,-a

0- 129,E - Oa,:

0r, 10E-OlD

0.17 9E-02
, 13E-02
., I -&E-02

O0. 1528E-02

0- 124E- R:
0,1.33E-eO
0 .166E-0:
Ci". 129E- 0:'

0i .. 49E- C.
0. 1 7 'E-0, E
0.1 0CE-02

0.7 04g- (20.776,=E-0-,:'

0.152EE- 0.:'
0. 1'E-0:1
1. * 6&E- ¢.'

0 •-E - Q-
Ci..2C',tE-C0i,

0.6tSE- Oil

0i.1.34LF.

0. 74E -'.
0 , E -IE -
0. 146 E- n :3_

0i.673EF_-0$:
u. s'.34E- 0 -B
CI' .7TltI/ - '4



PILGRIM 45 PI'G ILPT

TIME, DATE 'ITART OF TECT !3.25

TIME AFTER :7TAPT OF TEST : 24.0Q0 HR

LEAvK RATE B•:ED ON TOTAL-TIMIE Ci:LCULATIONr:U

TIME TEMP. PRE'SUPE
.F) (PSIA',

121

' .58.

4 .5'? :

15 .'?25

5 1. 5 'tll11

1 2
7P .5•

t7 .=5'?.9=

14 • '-',

4 -

1.5

15 5

1.9
1.72

17 .92=

1:3.c'?4

4'? • C

13 '.92v
19.25, '

75.47
7 -.3, ti

.7, .5 . ,1 ,

.7 5 ." I-

75 . 033
45.17

75. 0?

7 5 . Q' 2

745.0

7 4 . ';
7.4 .,:,,-
74 .'?;

7 4 .95i"74.91

7 4 .'2, 4

74. . 2'174.31_.,

74 .79
74 .7'7
74 C

-7-.
74 r

74 r "
74 •.69

74.64
74.6t

74 .61
74.60

7 4.5 !:3
74 .57

59 .479
59 .474

59.457

5': .449

59 .445

59 .431.
59.4224
59 .41.6
59.4 03
59 .401

59 . +:,,, 4,,

59 . :31-4 ,_-

5':14 4 159 .329

59.366
59,•. 364
59.357

59.247

59.'34
59.:336

C". • ,',C

59 4. 3269

59.•316

59.3110

59.•3",02

MERl URP ED
LEA RA... TE

0i .-B fJE+ 00
0 0 15 E '?+ Q 0

0] 1':14E+ 0 0
0.Z`t-, 'E + fJf I]
0 2,]ý.63 E +Q00
0 .145E+00
0.Z54E+ 00

1 '?, E + 00

0. 2 01E + 0 Q
IC :4 E+ 0 fi

111 :'1° 4(11:1J -f
0 •0E+00

f0 . .''4 E + 0] fJ
0 . I:' E E+ 0 0

Ii _101E+00
0 .i-1:1; E + 00

O.D.22+00I0 .• 3 4 E + 010
0 .2., 7 Z',, E + 0 0]
0-I. ":"-::' E + 0) 0
I] .2 7:-,E+ Of,'I
0 .•-, 1•E + 0 f 1

0 .2 774E + 0] 0
C. :'7tE+00

0 .,_,2+00

L-,, E + 0 Q
0 ."D E+ 00

0 .2-25E + 00

CO 2 ,?: I E + 0 0
0 L-8.4lE+ 0 0
0.2,:4 E+ 0 0

0 .2• -. '4E+ 00
0 .2942+00O
0.•2'92E+ 00

C ALCULAITED
LEAI.: RATE

o• 277E+ 00
0 •.'77E-+ 00

7•,:' __,- E + 0 Q0 27'-+ 00

Q. 2' 794 E + 0 I-7E + 00

2.i-' 1: E + 0 0
"i -' ' -' .l

C -,, 1.' E+ ("I Q0 i2t 1 E+ 0 0

0 2- . -4E+ 0 0
0 : .-:'4- E + 0 0"

C0.' 2', 15 =E + "00
0. 2---::'ý E +. 0 0.

0. -E + Q 0J
0 7E 2-4+ Q0

.+00

0 •2:',5E+ 0] 0

. E + "00

. "E+ QL00

0 2-," "7 E + 0 0

0. E,-oo00
0t ,r:',E+ f00
0t C-1 E+ 00
C1 4 E + t 00i . E-f'O0

C1 4 E + 0 0
0 •2't 5E+ - 00

0' • 2'9`5 E + 0 C I
0. ,'4E+ 00
0 •:"? 4 E+ 00

0.2:95E+ 00
0 =95+0

'95". C OiF 1 DEII M2
LI MI TIC.

0 E + f Q.
13+0

0.•1 E+ 0.0
f0. 1,_%,E + 00

u.1 `'E + 0 0
0. 142JE+ 00

14E+ U0-
0.14E+00

I • 4E + 00

0 .14E+00

0. 14E+(Of
0i. 14E+00
0u. 14E+O0
0 14E+00
0 14E+00
0 14E+00
1 . 14E+ "10
0 .14E+00
0 .14E+00
0 .14E+00
0 .tI4E+ 011

0 .15E+00
0 .15E+640

15 E +0

0.15E+000 . 1E+O0

0. 15E+ 0Q
0 .15E+00
0 .15E+00

0 .15E+O0
0.15E+00
0 .15E2+ 0 0

0 .4 `_'E + f L' _0 4 ErI.

Q 0.4E+'
ii .4 L-i-+
Q~ 4Ei+~
0 .4 E+u.:

Q .4 L-'E +,
0 .4 - t'E + 0.

0 .4 _'E +.
0 .4 4E +
Ii 4 1+ E +

S4:1" EL +
Q .4 ,E *t
i0 4 Ci-1.1I
0 . 4::E +"I0 C
0 .4 E+i"
0 4:1 -C +I
It 4 !'-,-E + ,

0 4 2-'-F +)

Ct .4 E--tE +0•4!E + ' :
. 4 £41)

it . 4 + -lit
0.4-E + (ii 4 C!'"- t "

0 .44E+ 0
I0.•442+0'J)1

0 .44E+ , 0

0.44E+ n!',

U•. . 441z. I. 1

B-71

4,-,. "I-:

'14



20.25

20.92
21 .25
21 .58
21 .92

22.:'58
-, .-, ° c..

2-3.25:z•c. .. J5

2:4.58
2'4.92=

•. C,- , -'.

24.25

25.5824.9

256.92:':7 .S*R

,.,-
-.b. .'9",

27.25
26 .92

278.92

: -, n. C9

CO * ... .

29.25
29 .5s

1.25
s0.56
30.92

31.5s
31.92

322

74.56
74.55
74.54

74.54
74.53
740.52
74.53
74.52
74.52
74.53
74.53
•74.52

74.52.74 .52
74.51

74.5174.51
74.50
74.51
74.50
74.54
74.50
74.49
74.49
74.49
74.49
74.48
74.47
74.48
74.47
74.47
74.47
74.46
74.46
74.4674.46

74.45

IF IT IS A3SSUMED THAT THE LEAK RATE IS C t:Or-TAriT

THE MEAN 13 0.296E+00
THE STANDARD DE'V,'IATION 1 0..14.4E-01
KEW IS POS ITI'TIVE

THE CALCULATED LEAK RATE AFTER 24.00 HOURS OF TEST IS 0.3162+UI

B-72

59 .300
5'9.294

59. a9
59 .28
59.282
59.281
59. 274
5'9.2'76

59.272
59.269
59. 263
59 .26:
59.259
59.254
59.25:3
59.248

5'9.241
5'9.23 '-,4

cc-4  :4.I-
_ '.= .5"'3-

59.242

59 . -232
59 .229
59.227
59.226
59.221
59.214
59.214
59.2a15

59207
59. alt

5.2014

59 .20...
59 .19

59.191~
59 .19

59 .191

0.2%:E+00

0.293E+00

3 .j289+ :t00 .294E+ 0:0
0 .301E+00
0 .297E+00
0.311 E+ 0t0
0.295E+ 00
0 .301E+00
0 ..305E+ 00
0. :0,12V 00

1 . 30 •;E+ t 0
f .301-E+00
0.313:E+00
0 .:314E+00
0.: 15E+ 0
0.3:19E+00
0 .:31IE+0t
0.3 12E+00:

U0. :-31 CIE+ 0':
0 .320'E+00
0.316E+00
0.:319 E+000.310,+" 00
0 .:309E÷ 00f

U .31C9E+ 0 0

0.314E+00
0 .306E+:0
0 .315E+00
0.1-'17E+00
0 .:3 nE+ 00
0 .30n7E+ n00

0 .3:1 E+00
0 .317E+00
0.3::12 E +00f
0 .:307E+00l

0 .296E+ 0 0
n .297E+ 0 0
0 .297E+00

0 .29'E+ 00

..299 E+ 00
0 .299EE+ 0 0

0. .300E+ 01
0 .301E+00
U . 301E+010

..3-02E+ 00
O .:302E+00
0. .03E+000
0 .304E+00
0 .304E- +00
0 .304E+00
0 .305E+0C
II . 30E+f00
0. 13,06E+0 0
0. 1.306E+0 0
0 .30TE+ 00
0. SO'aSE+60 0it :-:07' E+ftf

0 .:30E+ 00

0 .309E+00

0' .:3 1 E + 00

0 .31 OE+0t
0 .?11E+O0
0 .01: IE+O0
0.112E+00
0 .:3 :2+OO

0. 4S 2:E + C,
0 214E+00
0 .:314E+00
0 .315E+ 00

n .315E+o00
0 .316 + 0 f0

0.15E+O 0
0.15E+00
0. 15E+00
0.16E+'0

I.1*E+ 00
0.16E+00

0 .16E+00
0. 16N+0
O.16E+60
0.16E+00
0.16E+00
0. 16E+00
0.16E+00
0. 16E+00
0.16E+O0
0. 16E+00
0 .16E+O0
0 . 16E+00
0. 16E+O0
0,16E+00
0. 16E+00
0. 16E+00
0 .16E+ 0
0.17E+00
0.17E+00
0. 17E+00
0. 17E+00
0. 17E+00
0. 17E+O0
0. 17E+00
0.17E+00
0. 17E+00
0. 17E+O0
0.17E+O0
0.17E+00
0.17E+00
0.17E+00

0 .44E÷ Q :..
0.44b+Ob

0. .442+CtU
0 ME44W+t0t3

0 . 44E+ 0 i:
0 .44E+0f0
0 .44E+ 0 0
0 .44E+ 0 ',
0 .44E+ 0 0
0 .44E+ Q 0
0.44EW0

0 .44E+ :0
0 .44E +00f

I) .45E+ 00
0 .45E+ fl I
0.45E+ 1:0
0 .45E+ 0 0

U .45E+ 0:11
U .45E+':":
0 .45E+00
1* .45E+ 0 1'-
0 .45E+ 0 0
0 .45E+:00
0 .45E+00
U .45E+ Ct:'
0.45E+00'l

0 .45E+ 00
0.45E+00
0 .45E+ 0 f.

0 .46E+00
0 .4iE+ 00

U.42E+00
S. 46E+ 0 c
0 .46E+00
U .462+01:

0 .46E+ 1: 0
0 . 46E+ 000 •.46E÷ 0 0

"iib 3 '-Z, & 0- , ; . 1. -:'. "I 1.iýý. I I
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PILGRIM 45 PSIG ILPT

TIME9 DATE START OF TEST '.25 42 0

TIME AFTER START OF TEST = 24.00 HR

LEAK RATE BASED ON POINT-TO-POINT CALCULAT.OTIONS

TIME TEMP. PRESSURE
F ,PSIA)

3 .53
.a

9.*25
9 .5 2,:
'?. c':'

1 0.25
1.0.5-

1.1.5
11I .58-

11 .,?,a

12:'.92

1 3.58

14 .25
14.58C

.14.92=

15.25

16. • 5
16.5,
16.9'

17.2

17.58

1.7.92

S': . -5

1.3 .92
1V9.-25

1.9 .52

75.47

75. :3:
,r =,.,-'C
( .., .p."'

'75.23
75.1.7
75 .1.3

75 . 05
75 .0*2
74.99
74 .97
74 .95
74.91.

74.89
74.86
74.84
74.81
74.79
74 .77
74 .75
74.72
74.70
74.69
74.68

74.67
74.65
74.64
74.64
74 •63
"74.61
74.60
74.59
74.5358,
74.57

59.479
59.474
59 .465
59.457
59.449
59.445
59 .434
59 . 4:3 1
59.4=25
59.4116
5 9 . 40:'
59.401
59.397

59.3S92

.4- . .I .- ,-.

59.389
59- •379

59.3645 -. : ,.-'59.366
59.364
59.357
59.352

59 .:346

59.341
59.3:36
59.32:'9
59 .329

59.326

5'9.318
59.•31659.3.11

59 .:65

59. :302

MEASURED
LEAK RATE

0.81203E+0
-0.571E+O0
0i.345E+00
0.453E+00
O.272E+00

-0.426E+00
O.907E+00

-0.192E+00

0.279E+00
C0 .592'E+O0
0120OE+01

-0.277E-02
0.455E-01
0.234E+00
0.567E+00
0 . 3E•E+00
0 .590E+00

-0.237E-01
0.115E-01'
0.325E-01
0.523E+00
0.134E+00
0.354E+00
0.145E-01
0.475E+00
0.510,E+00
0.51tSE+O0

-0.879E-01
0.3229E+00
0.525E+00
0.952E-01
0.153E+00
0.372E+00
3.637E+00

0.234E+00

CALCULATED
LEAK RATE

0.C 294E+00
0 .294E+00
0.2'95E+ 00
0.295E+00
0.296E+00
0 .296E+00
0..2t96E+f00
0.297E+00
0.297E+00

0 .299E+00

0.2 99E+00

0.2•99E+ 00
0.3:',00E +00
0 .30:,0fE + 00
0 .:: :01. E + f0 0
0 •.301E+00

0 .302E+00
0: .:302:E+00
0 .:303:_E+00
0 .:303E,+ 00
O.:303E+00
0 .304:'.E +00
0 .304E+00
0.•305E+00
0 .305E,+00
0 .305E÷)00

0. -J 6 E_,+ 0l 0
0 • 30ýE+ 0 0
0 .306E+00
0 .:107E+O0

f0 .:1'I0E+ 00O

'5X CONFIDlriCE
L I MIT.;

-0.42E+00
-0 .42E+00
-0 .42E+00
-0 .42E+00
-0.41E+00
-0.41E+00
-0.41E+00
-0 .41E+l0
-0 .41E+00
-0.41E+00
-0 .41E+00
-0.410+00
-0.41E+O0
-0.41E+00
-0 .40E+O0
-0 .40E+00
-0 .40E+00
-0 .40E+00
-0 .40E+00
-u o4 CE+ C,0
-0 .40E+00
-C.40E+O0
-0 .40E+C0
- C0 .4 0CE+ 0C'
-0 .40E+00
-0 .40E+00

-0.4C9E+O
-0.29E+00

-0.39E+00

-0 .9E+00
-0..39E+00

0 .1OE+01
0 .1 OE+0

0 .1OE+01

0. 1 0E I) t
0. 1 OE+ 01

* 1. Oat '1.

0 1.0t+61
0. 1 OE+01
0 .1 OCE+ "I I
0.1 0oF 0 1

0 .1 OEf I

0 • f:E+ I-
0 . CI E 0 1
0 .10E+I.
0. 1C'iE-t-C10 1. 0E+fG

0 . 1. 0E+ C, I0'1 CIE fiE j I

0 . t0E+ 010 1 AE+U0

0 . 0:Ej+ 10.1. OE+01.
0 £ 1 'E-_ 0 1

p I 6E-' I0 . 1 OE + 0 1
0.1 0E+e1'
0 . 1 Et+ f1 1

It .O+ 0
I .~ 10E+O

0 .1 OE, 0" 1i

B-73

:lI

': . r .

1...........
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n



.....- I ~ ~

20. 25
20.58
20.92
21.25
21.58
21 .92

22.58
22.92.-,._-, ,•. C

* .. J

23.92C.2:3 *5-

24.25
24.58
24 .92

•. .. tC

25 .92

26.92

-u, C

-I9. C.5

.:'7.58
27 .92Z

28 .92
29.25

29.*92

:30.25

:30.92
.31.25
31 .58
31 .92
32 . C5:.- .-C ._.'

74.56
74.55
74.54
7'4.54
74 53

74.52
74.53
74.52
74.52

7453

74.53

74.52
74.52

74.52
74.52._:
74 .51

4 .51
74 .51
74.50
74.50
74.50
74.49
74.49
74.49
74.48
74.48
74.49
74.49
74.47
74.:4
74.47
74.46
74.46
74.46
74 .46
74 .45

59 .•300
59.295
59.293
99 .288
99.282
5_9.2 :81

59.274.j.• .cd.4
59.27'-6

59.272
59.269
59.263
59.263
59.259
59.254
59.293
99.248
59.243
59.242
99.241
99.2:34
99.232
59.232

59.227
59226

59.2214
59.214
59.214
59.217

9.20:

59.204
99.202
59.198
59.191
59.192
59.191

IF IT IS A:SSUMED THAT THE LEAK RPATE 1: CONCTANT:

THE MEAN IS 0 .302-E+ 00
THE STANDARD DEVIATION IZ: 0.346E+00
'KEW.k 13 NEGATI'VE

THE CALCULATED LEAV: FATE AFTER 24.00 HOFIJPZ:: OF TECT 13 0.322E+00

B-74

0.586E+ 00
0 .463E+00
01 .16E+00
0 .49.3E+ 00
0 .58',SE+ 0 n

0.1 07E+00
0.92:3E+ 00

-0.420E+00
0.599E+00
0.452E+ 0 0
0.6:31E+00
0 .204E- 0 1
0.445E+00
0.551E+00
03.146E+00
0 .57SE+ O0

0.524E+ 00
0.562E-0 1
0 .167E+i0

0 .75:3E+00
0.13:4E+00
0.267E-01
0 .319E+ 00
0.179E+00
0.150E+00
0 .49:SE+ 0 0
0.914E+ 0 0

-0.116E-01
- 0 .223E+ 0 0

0.944E+ 0 0
0.43:E+ 00

-0. 199E+00
0. 166E+00
0 .506E+00
0 .820E+ 00

-0 .842E- 01
- 0.912E- 02

0 .31 0E+ 00

0 .:310E+OO

0. I ::-',n+ n00

0 .:319E+00

0 .310E+00
0 .310E+00
0 .112E+00
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The following sample problem is provided to illustrate how the measured
leak rates (M) for time 1400 were calculated in the ILRT Demonstration
Report (Appendix A). The "Temp. and Press. Corrected Data Summary"
values required to calculate M are reproduced below. The 1330 and 1400
values can be compared with the computer printout values shown in
Appendix A, Pages A- 3 and A- 5.

CORRECTED DATA SUMMARY

TIME DATE TEMPERATURE PRESSURE
HRS MONTH/DAY OF PSIA

0800 0305 78. 000869 44. 358173
1330 0305 76.423717 44. 191677
1400 0305 76.332724 44.181110

From equation (2), Page 6-1:

M 240 1 - T1 'P2 1
= ~ I ZP1

For Total-Time Calculations:

H = 1400 - 0800 = 6.0 hours

Ti = 78. 000869 0 F + 459. 7= 537. 7008 69°R

T 2  = 76. 332724 0 F + 459.7 = 53 6.032724°R

P1 = 44. 358173 psia

P 2  = 44. 181110 psia

M = 2400 [ 1 - (537.700869)(44.181110) 1
6 L (44. 358173) (536. 032724)

M = 0.357 weight percent/day (Total-Time)

C-1

APPENDIX C

CALCULATION OF MEASURED LEAK RATE
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For Point-to-Point Calculations:

H 1400-1330 = 0.5 hours

T, 76. 423717°F + 459.7 = 536. 123717OR

T 2  76. 332724°F + 459. 7= 53 6.032724°R

P1  44. 191677 psia

P2 44. 181110 psia

M 2400 [1 - (536.123717) (44.18111o0)
L (44. 191677) (53 6. 03

M 0. 333 weight percent/day (Point-to-Point)

"VA

C-Z
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CALCULATION OF CALCULATED LEAK RATE

The following sample problem is provided to illustrate how the calculated

leak rates (L) were calculated in the ILRT Demonstration Report (Appendix.
A).

Portions of the data from Appendix A for leak rate computations based on

Total-Time calculations are reproduced in Table D. 1 which follows.

Time is expressed as time after start of test. Therefore, since the test

was started at 0800 (8:00), data for time 10:00 (two hours after start of

test) will be listed as time 2. Columns (1), (2) and (5) are from Appendix A,

Page A- 7 . Columns (3) and (4) are computed from Columns (1) and (2).

Column (5) is provided to compare the computer printout values of Calculated

Leak Rate with the values determined subsequently.

From equation (8), Page 6- 3 and Table D. 1:

4.311
12n

- 0.359

TABLE D.1I

LEAK RATE DATA
FOR TOTAL-TIME CALCULATIONS_

5
CALCULATED

LEAK RATE
(%V per day)

Li

0. 370
0. 368
0. 366
0. 364
0. 362
0. 360
0. 358
0. 356
0. 354
0. 352
0. 350
0. 349

D- I

Columnn 1 2 3 4
TIME MEASURED
(Hrs) LEAK RATE

n tj Mi tMim 2

1 0. 5 0.428 0.214 0.25
2 1.0 0.156 0.156 1.00
3 1.5 0. 576 0.864 2.25
4 2.0 0.304 0.608 4.00
5 2.5 0.409 1.023 6.25
6 3. 0 0. 372 1.116 9. 00
7 3. 5 0. 333 1.166 12. 25
8 4.0 0.311 1.244 16.00
9 4.5 0. 325 1.462 20. 25

10 5.0 0.381 1. 905 25. 00
11 5. 5 0. 359 1.974 30. 25
12 6. 0 0.357 2.142 36.00

2 139.0 4.311 13.874 1625

APPENDIX D
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From equation (9) and Table D. 1:

t = i ti - 39

12

= 3.250

Now solving for B using equation (6):

B n : tiM i -

n ti 2
(2tj) ( :2Mj)

- (:2t)2

(12) (13.874) - (39) (4.311)
12 (162. 50)- (39)4

B : -0.004

Solving for A using equation (7) yields:

A = M - Bt

A = 0. 359 - (-0. 004) (3. 250)

A = 0.372

Therefore, the regression line equation for the Least Squares "best fit"

straight line is (from equation 3A):

Li = A + Bti

L = 0. 372 - 0.004 ti

By referring back to Table D. land applying the above equation, the values

of calculated leak rate appearing in Column 5 of Table D. 1 can be computed

for any given time as can the values of calculated leak rate on the computer

printout report in Appendix A.

EXAMPLE I

for t i

L 2

- 2 hours (equivalent to time 10:00)

- 0. 372 - (0. 004) (2)

L 2 = 0.364

D-2

'1
¾

.;~- ...~

I
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EXAMPLE 2

for tj = 5 hours (equivalent to time 13:00)

L 2 = 0.372 - (0.004)(5)

L 5 = 0. 352

It should be noted from the preceeding discussion that the values of A
and B are recomputed each time additional data is entered into the
computer program.

D

-• .,i D -



A PPENDIX E

CALCULATION OF 95% CONFIDENCE LIMITS

The following sample problem is provided to illustrate how the 95% Confidence

Limits are calculated in the ILRT Demonstration Report in Appendix A.

Portions of the data from Appendix A for leak rate based on Total-Time cal-

culations are reproduced in Table E. 1 which follows. Time is expressed as

time after start of test. Columns (1), (2) and (3) are from Appendix A, page

A-7. Columns (4) and (5) are computed from columns (1), (2) and (3).

From equation (4), page 6-2 and equation (11), page 6-4:

s- = SSQ = 2(M,4 - Li) z

n- 2 n-2

E-1

- ---

BN- TOP-I
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TABLE E. 1

LEAK RATE DATA FOR
95% CONFIDENCE LIMITS

1

TIME
ti

0.5
1.0
1.5
2.0
2. 5
3.0
3.5
4.0
4.5
5.0
5. 5
6.0

2

Measured
Leak Rate

Mi

0. 428
0.156
0. 576
0. 304
0. 409
0. 372
0. 333
0.311
0. 325
0.381
0. 359
0. 357

3
Calculated
Leak Rate

Li

0. 370
0. 368
0. 366
0. 364
0. 362
0. 360
0. 358
0. 356
0. 354
0. 352
0. 350
0. 349

39.0 1

T~ti = 39 = 3.250

n 12

2 = 0.1028 0.01028

10

and

s = 0.1014

From equation (12):

T = 1. 95996 + 2. 37226 + 2.8225
10 (1o)' -

T = 2.2254

E-2

Column

n

2
3
4
5
6
7
8
9

10
11
12

0.003364
0.044944
0.044100
0.003600
0.002209
•0.000144
0.000625
0.002025
0.000841
0.000841
0.000081
0.000064
0. 102838

7. 5625
5. 0625
3.0625
1. 5625
0. 5625
0.0625
0. 0625
0. 5625
1. 5625
3.0625
5. 0625
7. 5625

35. 7500

-x .

m
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From equation (14) and Table E. 1:

s [i +_+ (to - t)z ] 1/ z
I n -(ti - t)4

a= 0. 1014 1 + 1 + (6 - 3.25)2

12 35.75 I /2

Cy= 0. 1153

and

TaV = 0. 257

Therefore at 6 hours after start of test:

UCL = L + T(a -

UCL = 0. 349 + 0.257

UJCL = 0.606 = 0.61

LCL = L - TQ7

LCL = 0. 349 - 0.257

LCL = 0.092

E-3

~1

r"LV • ?r
¸
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Tile of Teat

Shield Building Inleakage
Rate Tests, Emergency

Gas Treatment System
Functional Tests

Attachment 61 )
TABLE 14.2-1 (C )

LIST OF PREOPERATIONAL TEST

Test Prerequisites

The containment building, shield

building, and the Emergency Gas

Treatment System (EGTS) operable in

preparation for testing. Penetra-

tions fully installed and operable.
Containment vessel isolated by means

of a simulated containment
isolation signal. Power and con-

trol circuitry for the EGTS
operable and associated instrumen-

tation calibrated and available
for service.

TVA-1

Sheet 50Revised by Amendment 45

Test Objectives
Summary of Testing and

Acceptance Criteria

The test demonstrates that the shield

building and the Emergency Gas Treat-

ment System are capable of restrict-

ing LOCA generated activity releases

to or below the limits specified in

10 CFR 100. See Section 6.2.3 for a

description of system operation and

parameters. Test methods will be

in accordance with Regulatory Guide

1.52 and ANSI N510-1975. The following

tests will be performed to demonstrate

fulfillment of system requirements:

1) Determination of shield building

inleakage at 0.5 inches and 5.0 inches

water negative pressure levels. Total

infiltration will be shown to be less

than the expected values listed in

Section 6.2.3.2.1.

2) Startup tests of annulus vacuum

control subsystem, verification of

automatic switchover to backup

train for component failure, and

verification of rated flow rates

and vacuum level.

3) Verification that a simulated containment

isolation signal results in the

following:

a) Shutdown of the annulus vacuum control

subsystem serving the unit where the

simulated signal originated. The

annulus vacuum control subsystem for

the unaffected unit remains in

operation.

b) Isolation of the air cleanup subsystem

from the annulus vacuum control

subsystem shutdown by the simulated
isolation signal.

c) Startup of both air cleanup subsystem

relative humidity heaters and fans.



Attachment 6 (1
TABLE 14.2-1 (Cour

LIST OF PREOPRAI

ued) f -,0

Test No

TVA-l (Cont.)

Title of Test

Shield Building Inleakage
Rate Tests. Emergency
Gas Treatment System
'Functional Tests

Lest rrereuui5~s.u5

Test Objectives
Summary of Testing and

Acceptance Criteria

d) Activation of the designated train
flow control dampers located in the
annulus of the reactor unit in which
the simulated isolation signal

originated. The dampers in the other

train are not activated. A similar

capability is demonstrated with the
same containment isolation signal with
the other train selected as the
designated train. A similar

capability is demonstrated by
simulating the containment isolation
signal from the other reactor unit.

4) Verification that automatic switchover to

the backup train occurs after failure of

thi-operating air cleanup train.

5) Verification that each air cleanup

subsystem flow rate meets or exceeds the
design flow rate.

6) Verification of air cleanup subsystem
filter cooling capability. Airflow

induced through the inactive filter train
will be shown to be at least equal to the

design value specified in Section
6.2.3.3.2.

7) Verification that each train of the air

cleanup subsystem has the capability to

establish and maintain the design
negative pressure in the annulus within

2.0 minutes after subsystem start.

8) Leak tightness and efficiency tests of

the HEPA and charcoal filter banks in
accordance with Regulatory Guide 1.52.
Refer to Section 6.5.1 for additional

information.

9) Verification tests of relative huidity

heater performance to confirm rated
output.

Sheet 51
Revised by Amendment 45

K)
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LIST OF PREoPERATI,.-. TESTS

Test Prereauisites

4V%
Test Objectives

Summary of Testing and
Acceptance Criteria

TVA-l1

TWA-11

TVA-1

She-t 63
Haw, sed by Amendment 41)

TestNo, Title of Test

Communications system Installation and construction j!!i sound-powered _11jgahab
(Emergency Sound-Powered testing of the plant Communica- yst.muwillo a- otle -nstrate _
Telen tion System completed. _ intelligibi ception and-trl|nsmission
Telephone System) of v mmunications at all slit Of

plant Evacuation Al System

will be tested to demonstrat-- that

the evacuation signal can .be heard

in all areas normally habitable of the

1ant.

IB Communications System Installation and construction t Ev Custion Alarm S, I

(Evacuation Alarm testing of the plant evacuation tested to soUm tIY-t the

Sy stem ) alarm system m u st be complete . evacuatio a..r...all

2A TVA Offsite Power Construction wiring and functional The test will demonstrate that sim-

(161-kV Switch-Yard) checks on the 161-kV switchyard and ulated faults in one or two sepa-

6.9-kV start boards and unit boards rate and independent electrical

are completed. Relays set and power circuits, capable of deliver-

electrical 'tests completed by DPSO ing immediate offsite 161-kV .power

on the 161-kV switchyard. AC and to the onsite 6.9-kV System, does

DC control power is available not lead to simultaneous failure of

and in service, both circuits. Tests will be conductýed~by
simulating phase-to-phase and phase-to-
ground faults -and power cirrult breaker,
failure.

The ace*ýance criteria for the test is that

The test will verify the adequacy of there is no interaction between separate-and
Sthe plant emergency sound-powered independent power circuits, and that the

telephone Communications System. In- offsite power yst'em meats ticrcquire eck
-
, 

•/ telligible reception and transmission of GDC "17 .as described l n~para gr,,.p•. 8.2. -1.8.

of voice communications will be dem-oncstrated. Particular emphasis will 
""be placed on demonstrating thatcommunications at all stations re- 

a
quired for the initial fuel loading haroie fuctommnicagiproperly. e e

. 0. t t/
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