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NOTICE

Availability of Reference Materials Cited in NRC Publications

Most documents cited in NRC publications will be available from one of the following sources:

1. The NRC Public Document Room,1717 H Street, N.W. .

Washington, DC 20555

2. The NRC/GPO Sales Program, U.S. Nuclear Regulatory Commission,
Washington, DC 20555

l
3. The National Technical information Service, Springfield, VA 22161

Although the listing that follows represents the majority of documents cited in NRC publications,
it is not intended to be exhaustive.

. Referenced documents available for inspection and copying for a fee from the NRC Public Docu-
ment Room include NRC correspondence and internal NRC memoranda; NRC Office of Inspection
and Enforcement. bulletins, circulars, information notices, inspection and investigation notices;
Licensee Event Reports; vendor reports and correspondence; Commission papers;and applicant and
licensee documents and correspondence.

The following documents in the NUREG series are available for purchase from the NRC/GPO Sales
Program: formal NRC staff and contractor reports, NRC-sponsored conference proceedings, and
NRC booklets and brochures. Also available are Regulatory Guides, NRC regulations in the Code of
Federal Regulations, and Nuclear Regulatory Commission issuances.

Documents available from the National Technical Information Service include NUREG series
reports and technical reports prepared by other federal agencies and reports prepared by the Atomic
Energy Commission, forerunner agency to the Nuclear Regulatory Commission.

Documents available from public and special technical libraries include all open literature items,
such as books, journal and periodical articles, and transactions. Federal Register notices, federal and
state legislation, and congressional reports can usucIly be obtained from these libraries.

Documents such as theses, dissertations, foreign reports and translations, and non-NRC conference
proceedings are available for purchase from the organization sponsoring the publication cited.

Single copies of NRC draft reports are available free, to the extent of supply, upon written request
to the Division of Technical information and Document Control, U.S. Nuclear Regulatory Com-
mission, Washington, DC 20555.

Copies of industry codes and standards used in a substantive manner in the NRC regulatory process
are maintained at the NRC Library, 7920 Norfolk Avenue, Bethesda, Maryland, and are available
there for reference use by the public. Codes and standards are usually copyrighted and may be
purchased from the originating organization or, if they are American National Standards, from the
American National Standards institute,1430 Broadway, New York, NY 10018.

*GPO Printed copy price:

.
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ABSTRACT

RCSLK9 is a computer program that was devel-
oped to analyze the leak tightness of the
primary cooling system for any pressurized
water reactor. From system conditions, water
levels in tanks, and certain system design
parameters, RCSLK9 calculates the loss of
water from the cooling system and the increase
of water in the leakage collection system
during an arbitrary time interval. The pro-
gram determines the system leak rates and
displays or prints a report of the results.
For initial application of the program at a
reactor, RCSLK9 creates a file of system
parameters and stores it for future use.
RCSLK9 is written for use on the IBM PC.
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1 INTRODUCTION

RCSLK9 and an IBM Personal Computer (PC) provide the inspector
with the capability to independently analyze the leak tightness
of reactor coolant systems (RCSs) for pressurized water reactors

,

I

(PWRs). Using operating data, RCSLK9 determines the water inven-
tories in the RCS and in leak collection tanks. By taking two
sets of data separated by a time interval and applying RCSLK9,
the inspector can obtain the gross leak rate for the RCS and the

*rate at which leakage is bcing collected.

Collected or identified leakage comes from components such as
valves and seals. Uncollected or unidentified leakage may come
from components or from thru-wall flaws in reactor coolant pi-
ping. This leakage spills on containment building floors and
will reach the containment sump sooner or later, depending on the
location of the leak and the rate. To determine the unidentified
leak rate, RCSLK9 subtracts the identified leak rate from the
gross leak rate.

Thru-wall flaws may gradually grow until the critical flaw size
is exceeded. If that were to happen, it is conceivable that the
flaw might suddenly extend resulting in rapid loss of coolant.
To provide assurance that thru-wall flaws will be detected early,
a limiting condition for operation (LCO) in PWR technical speci-
fications addresses unidentified leakage from the RCS. If the
source of leakage from the RCS is unknown, then it must be
assumed that the source may be from a thru-wall flaw. The LCO
for unidentified leak rate is 1 gpm for most PWRs. Identified
leakage is from sources other than thru-wall flaws, and the LCO
f or this leakage is taore lenient.

To apply RCSLK9 to a specific unit for the first time, it is
first necessary to obtain certain information about the plant and
enter this information in the computer's memory. Once that is
done, RCSLK9 commands the computer to store the information
indefinitely on the RCSLK9 PROGRAM diskette. RCSLK9 can then be
used to analyze the leak tightness of the unit's cooling system,

'

at any time. At the inspector's option, a report of the analysis
can be displayed on the computer's monitor or can be printed with

; a compatible printer.
i
,

RCSLK9 was adapted from RCSLK8 which was written in CBASIC for'

; use with an Osborne 1 computer. The Osborne computer had been
selected for this application because it was portable, had
adequate internal memory and diskette storage space for RCSLK8,

! and was likely to meet the staff's needs for other independent
,

measurement programs for some time to come. After procurement of

| IBM PCs was initiated for resident inspectors, RCSLKB was trans-
1ated from CBASIC to Microsoft BASIC for use with the PC.>

1,
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Certain modifications were incorporated in the prngram to make it
easier to use. <

Appendices A through D are presented in the order of execution of
the RCSLK9 program. Appendix E presents the derivation of the
differential equation used in the program to integrate the
volumes of partially-filled horizontal tanks. The remaining
appendices (F,G, and H) present results obtained fr.m execution
of the program.

2 PWR COOLING AND COLLECTION SYSTEMS

RCSLK9 is applicable to all PWRs; however, the nomenclature in
this discussion is appropriate for PWRs designed by Westinghouse.
For other nuclear steam system suppliers, the term makeup and
purification system may be used instead of chemical and volume
control system (CVCS), the term pressurizer quench tank may be
used instead of pressurizer relief tank, and the term makeup tank
may be used instead of volume control tank. In addition, some
PWR pressurizers relieve to a reactor drain tank and not to a
separate relief or quench tank. Except for these nomenclature
differences, the discussion which follows applies to any PWR.

During normal power operation, reactor cooling water is contained
in the reactor coolant system (RCS) and the CVCS. The RCS con-
sists of the reactor vessel, pressurizer, pumps, steam genera-
tors, and connecting piping. The CVCS consists of the volume
control tank, tanks for purifying coolant, letdown heat exchang-
er, and connecting piping.

The only free suface normally present in the RCS is located in
the pressurizer. The height or level of this surface relative to
an arbitrary reference point is determined by measuring the
pressure differential (delta-P) between two taps on the pressuei-
zer. One is located near the bottom of the pressurizer, beneath
the normal water level, and the other is located near the top of
the pressurizer, above the normal level. Because temperature and
hence the density of water in the pressurizer vary with time,
delta-P provides only a rough measure of the water level. In
some PWRs, the pressurizer level instrumentation is compensated
for temperature changes to provide a more accurate measure of
level.

In the CVCS, the only free surface normally present is in the
volume control tank. The level measuring instrumentation for
this tank is usually not temperature compensated. If other water
surfaces are present in either the CVCS or the RCS and if the
level of any such surfaces is not constant with time, RCSLK9 will
not give valid results.

The distribution of water in the RCS and the CVCS can vary signi-
ficantly because of changes in water levels in the pressurizer
and the volume control tank and because of changes in water

2



density as a result of temperature and pressure variations in the
RCS. The CVCS operates at relatively constant temperature and
pressure. Because RCSLK9 only addresses mass changes as a
function of time, the CVCS, except for the volume control tank,
is neglected by the program.

The mass of water in the RCS and CVCS can change significantly
because of leaks and because water can be supplied to and with-
drawn from these systems. Water can be supplied to the CVCS.
through a totalizer or flow integrator. The total volume
supplied in any period of time is determined by reading the
totali:er at the beginning and end of the period and taking the
difference. Water also may be withdrawn from the system for
sampling purposes. This volume can be measured directly.

Leakage from certain RCS components is collected in either the
pressurizer relief tank or the reactor drain tank. However, at

some plants, water from sources other than the RCS and CVCS may
be piped to the reactor drain tank. These lines must be valved
off during a leak rate test.

Water levels in the pressurizer relief and reactor drain tanks
also are determined by measuring delta-Ps between upper and lower,

taps. The level instruments for these tanks are not temperature
compensated. Generally, these tanks are cylindrical with convex
heads. Often, the tanks are oriented so that their axes are
horizontal.

Level instrumentation may be calibrated by pneumatically applying
a range of delta-Ps across the level instrument and reading its
response. The applied delta-P is converted to head of water by
dividing the delta-P by the density of water at the normal oper-
ating temperature of the tank. This temperature is called the
calibration temperature. Either the volume or the mass of water
corresponding to this head is calculated and the calibration
curve is plotted. This curve is usually a plot of water mass or
volume versus indicated level in inches or percent of full range.
Uncompensated level instrumentation and a correct mass calibra-
tion curve give accurate results for the mass of water in the *

tank at any temperature. Uncompensated level instrumentation and
a correct volume calibration curve give accurate results for the
volume of water in the tank only when the water is at the cali-
bration temperature. The reverse is true for compensated level

instrumentation.

For a vertical tank, the calibration curve is linear for the
cylindrical portion of the tank, and usually, the cyclindrical
portion of the tank is long relative to the height of the heads.
For a horizontal tank, the calibration curve is, in principle,
nonlinear; however, the central part of the curve is essentially
linear. For some tanks, the normal operating range falls within
the linear part of the calibration curve, and for othern it does
not. If not, the mass of water in the tank must be calculated
from tank dimensions, water level, and water density.

3
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3 WATER INVENTORIES AND SYSTEM LEAK RATES

3.1 Gross Leak Rate

To determine the gross leak rate of reactor cooling water from
the RCS and the CVCS, the inventory (mass) of reactor cooling
water is needed at the beginning and end of an arbitrary period
of time. The water inventory can be found by dividing the RCS
.and CVCS into three regions. Each region contains water having
approximately constant density everywhere within the region. The
water volume of each region multiplied by the density of water
within it gives the mass of water in that region.

RCSLK9 assumes that the hot and cold legs of the RCS have equal
volumes. If this is true, the reactor vessel, steam generators,
pumps and connecting piping can be taken as one region. Water
density for the region can be calculated from the average of the
hot and cold leg temperatures (T ave) and pressurizer pressure
using "ASME Steam Tables," Fourth Edition. In RCSLK9, this
region is referred to as the vessel and piping. The other two
regions are the pressuri er and the volume control tank.

For a PWR operating at 2200 psia with T ave at 505 F, the condi-
tions and density of the reactor cooling water in the three
regions are:

Region Conditions Density (1b/cu ft)

Pressurizer saturated 37.5
Vessel & Piping subcooled, hot 44.4
Volume Control Tank subcooled, ambient 62.0

The sum of the inventory changes for these three regions is equal
to the uncorrected loss of water from the RCS and CVCS. The
corrected loss of water is obtained by subtracting the mass of
water charged through the totalizer and adding the mass drained
for sampling or any other reasons.

Results of calculations of this kind are shown in the examples in
Appendix H. Under TEST RESULTS in the left-hand column, inven-
tory changes and corrections are tabulated. Inventory lossos are
indicated by negative signs. The corrected inventory change for
the cooling system, that is for the combined RCS and CVCS, is
given.

To find the gross leak rate for the cooling system, RCSLK9 di-
vides the inventory loss in pounds by the product of the elapsed
time between inventories and the density of water. The quotient
in converted to gallons por minute.

In principle, the density of water at the point of leakage should
be used to convert from mass leak rate to volume leak ratop
however, because the point of leakage is not known, the density
is not known. Further, limiting conditions for operation do not

4
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specify the value of density that should be used in converting
mass leak rate to volume leak rate. RCSLK9 asks the user to

arbitrarily select. the conditions that determine the density.

| RCSLK9 then calculates the gross leak rate. The result of the
! gross leak rate calculation is shown under TEST RESULTS, which I.

includes a footnote giving the value of water density that was
used in converting from mass to volume. i

The input required for calculating the gross leak rate is given
,

under TEST DATA and under DURATION. Test data that are needed
are pressurizer pressure and level, T ave, volume control tank<

level, and the volumes of water charged and drained.

In addition to these data, the values of certain plant-specific
'

parameters are needed before the gross leak rate can be calcu-
,

j lated. These parameters ares
;

i (1) water volume of the reactor vessel, pumps, steam gen-
erators, and connecting piping, including the piping

:
to the pressuri=er;*

i
j (2) slopes of the linear portions of the calibration

curves for the pressuri cr and the volume control

| tank; and ,

i

! (3) upper and lower level limits for the linear portions ,

of the calibration curves. |'

In addition, the inspector will need to know whether the level.
'

instrumentation for the pressurizer is temperature compensated,
,

s
j the tank to which the pressurizer relieves, the units of measure-
1 ment for the level instrumentation, and whether the normal opera-
I ting range for the volume control tank falls within the linear
i portion of its calibration curve. If the normal operating range
I does not fall within the linear portion of the calibration curve

| and if the tank is cylindrical and horizontal, then the inside
4 dimensions of the tank and the density of water at the calibra-

tion temperature will be needed. The water volume can then bei

calculated using the method described in Appendix E.
!
!

f 3.2 Identified Leak Rate

! To determine the identified leak rate for the RCS and CVCS during

! the test, the amount of water collected in the pressurizer relief
tank and the reactor drain tank must be calculated. Before
beginning the test, the inspector must make certain that no-

! drains other than RCS and CVCS drains are connected to the

i reactor drain tank. If leakage is collected from other systems,
then the identified leak rate will be too large and the unidenti-

3

' fled leak rate will be too small. ;

Water inventories for the pressurizer relief tank and the reactor'

[ drain tank are determined from measured levels and the tank
|

5
i

!
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calibration curves or tank dimensions. In the examples in Appen-
dix H, changes in inventories for these tanks are shown under
TEST RESULTS in the right-hand column. Inventory gains are
positive.

To find the identified leak rate for the cooling system, RCSLK9
divides the combined inventory gain in pounds for the reactor
drain tank and the pressurizer relief tank by the product of the
elapsed time between inventories and the density of water.
RCSLK9 uses the same value of water density that was selected for
converting the gross leak rate from mass rate to volume rate.
The quotient is converted to gallons per minute.

The test data required for calculating the identified leak rate
are the water levels in the tanks and the test duration that are
given under TEST DATA and DURATION.'

In addition to test data, the values of certain plant-specific
parameters are needed before the identified leak rate can be
calculated. These parameters ares

(1) slopes of the linear portion of the calibration urve
for the pressurizer relief and the reactor drain tanks
and

(2) upper and lower level limits for the linear portions
of the calibration curves.

In addition, the inspector will need to know the level units and
may need the dimensions of the tanks and the density of water at
the calibration temperatures.

0.0 Unidentified Leak Rate

The unidentified leak rate is calculated by subtracting the
identified leak rate from the grous leak rate.

For the unidentified leak rate to be accurate to about 0.2 gpm,
the following precautions must be taken:

(1) all drains to the reactor drain tank must be valsed
off, except drains from the RCS and CVCSI

(2) values of variables should not be rounded off;

(0) T ave munt be read to the nearest 0.1 F and

(4) the duration of the test must be 4 hours or more.
If the inopoctor calculates the unidentified leak rato using the
name test data that the licensco has used and if the results
differ by more than 0.2 opm, the inspector should try to dator-
mino tno cause of the dincrepancy. Assistance can be obtained

6
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f r om the Of fice o' Inspection and Enforcement. After the cause
for the discrep ncy is determined, corrective action should be
taken.

.

4 CREATION AND FLNCTION OF RCSLK9 SOFTWARE

RCSLK9 was written for IBM PCs equipped with one double-sided
disk drive and 64 kilobytes of random access memory or better.
RCSLK9 is stored on two'5-1/4-inch diskettes. One diskette,
labeled RCSLK9 PROGRAM, stores all the subroutines necessary to
run RCSLK9. "he other diskette, labeled RCSLK9 USER'S GUIDE,
stores this document.

RCSLK9 PROGRAM nntains COMMAND.COM (a PC DOS routine), BASIC.COM
(Version D2.001 LOGO. BAS, RCSLK9. BAS, CALC. BAS, AUTOEXEC. BAT,
L. BAT, R. BAT, COCKLIST, and files of PWR parameters created by
running RCSLK9. As supplied to the regions with this issue of

the User's Guide, the parameter files written on the RCSLK9
PROGRAM diskette are 255, 266, 282, 295, 301, 304, 305, 306, 312,
315, 316, 317, 318, 320, 344, 346 and 348. These f.ile names are
the last three digits of the docket numbers for the indicated
PWRs. Users can create additional parameter files and correct
existing parameter files by running RCSLK9. BAS.

When the machine is turned on with the RCSLK9 PROGRAM diskette
in Drive A, AUTOCXEC. BAT runs automatically. This routine loads
DASIC.COM and runs LOGO. BAS, which displays an NRC logo, identi-
fios the program, loads RCSLK9. BAS, and runs it. RCSLK9. BAS is
the main leak rate program. In conjunction with CALC. BAS,
DOCKLIST, and the parameter files, RCSLK9. BAS calculates leak
rates and performs other related functions. If the machine has
already been turned on, if the RCSLK9 PROGRAM diskette is
inserted in Drive A, and if the the machine is reset by simulta-
neounty pressing the Ctr1, Alt, and Del keys, AUTOEXEC. BAT also
will run automatically.

RCSLK9.DAS can also be started in other ways. With the machine
turned on and with the PC DOS prompt A> or B> displayed on the
monitor, the RCSLK9 PROGRAM diskette can be placed in the desig-
nated drivo and run by pressing the L key or the R key and then
pressing the unter or return key. This action runs L.DAT or

; R.DAT. L.DAT starts the program from LOGO.DAS, and R.DAT starts
it from RCSLK9.DAS.

t

:

When running under BASIC.COM, the space in RAM available for ani

I applications program in 61 kilobytes. Because of the length of
; the leak rate program, it was necessary to break it into two
i parts, RCSLK9.DAS and CALC.DAS. These routines contain approxi-

j mately 52 and 23 kilobytes, respectively, when stored in binary

code. When neconsary to complete a user's command, RCSLK9. BAS
; chains to CALC.DAG and CALC.DAS chains back again.j

:
i

)
'

7
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I As supplied to the user, the RCSLK9 PROGRAM diskette contains
files with BAS extensions that are stored in binary instead of
ASCII. For this reason, these files are loaded into RAM much
faster when AUTOEXEC. BAT, L. BAT, or R. BAT are executed.

The parameter files are sequential. DOCKLIST sorts and otherwise
manages these files. If DOCKLIST is inadvertently damaged or
erased, then this essential capability is lost. However, DOCKLIST
can be recreated by responding to RCSLK9. BAS's Data and Analysis
Menu with an unlisted command. The unlisted command is
DOCKLIST.BAK. After it is executed, DOCKLIST is recreated
automatically, and RCSLK9 is again usable. Further, the DOCKLIST
file can be viewed directly by typing DOCKLIST in response to the
Data and Analysis Menu.

Outputs from RCSLK9. BAS and CALC. BAS to the monitor are displayed
at low intensity. If a display is not shown on the monitor when
expected, the contrast control on the monitor should be turned
clockwise.

The RCSLK9 USER'S GUIDE diskette was created using WORDSTAR
(Release 3.30) in the document mode. The files contained on the
diskette are FOREWORD, TEXT, APPENDIX.COV, and APPENDIX.A, B, C,
D, E, F, G, and H. Using WORDSTAR and the RCSLK9 USER'S GUIDE
diskette, this document can be viewed on the monitor or reprinted
on the printer.

5 RCSLK9 PROGRAM DISKETTE

5.1 Messages and Options

After the RCSLK9 PROGRAM diskette is placed in Drive A and the
machine is turned on, RCSLK9.DAS is automatically loaded into
computer memory. RCSLK.DAS then reads the contents of DOCKLIST
into memory and displays on the monitor a series of messages
that identify the program, tell the user how to obtain help, and
provide notes on computer control. The user is then given the
option of directing output to a printer for documenting results
or using the monitor for displaying results. Information from
DOCKLIST is used later in managing plant parameter files.

Next, the Data and Analysis Menu is presented and lists the
following choices:

(1) Calculate leak rates,
(2) List plant parameters,
(3) Store plant parameters,
(4) Correct plant parameters,
(5) Delete a plant parameter file,
(6) List plants with parameters on file,
(7) Turn printer on or off,
(0) Calculate water density, and
(9) Exit from the program.

O

[



If any of the first five choices are selected, the computer asks
for the docket number, runs the appropriate subroutine, prompts
the user for input as necessary, displays or prints the results,
and then displays the menu again. If any of the other choices
are selected, the computer performs in the same way, except that
there is no request for a docket number.

5.2 Storing Plant Parameters

When the user elects to store plant parameters, the computer will
then ask for the following informations

(1) Plant name,
(2) Unit number,
(3) Nuclear steam system supplier,
(4) Volume of the RCS,
(5) Whether or not the pressurizer level instrumentation

is temperature compensated,
(6) Whether the pressurizer relieves to the pressurizer

relief (or quench) tank or the reactor drain tank,
(7) Proper name of the volume control or makeup tank, and
(B) Whether the user wishes to enter the dimensions of

any horizontal tanks.

If the pressuricer level instrumentation is temperature compen-'

sated, the computer will ask for the following additional infor-
mation about the pressurizers

(1) Nominal operating level and
(2) Pressurizer volumes above and below the nominal oper-

ating level.

For each tank including the pressurizer, the computer will ask
for

(1) Units for level measurement,
(2) Slope of the linear portion of the calibration curve

for volume or mass versus level, and
(3) Upper and lower level limits of the linear portion of

the calibration curve.

For all tanks except the temperature-compensated pressurizer, the
computer will ask for the slope in pounds of water per unit level
change. If the licensee's calibration curve is in volume of

water por unit level change, the inspector will need to convert
from volume to mass of water. That should be done by obtaining
from the licensee the density of water assured for the calibra-
tion and using that value to convert the slope from volume per
unit level change to mass per unit level change.

If the user wishes to enter the dimensions of any horizontal
tank, the computer will ask for:

9
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'(1) Radius and length of the cylindrical part of the tank,
(2) Radius of the heads of the tank, and
(3) ' Density of water at the calibration temperature.

The computer will then calculate the mass of water between the
upper and l ower limits of the straight line portion of the cali-
bration curve in two different ways. First, it will do the
calculation using the calibration curve (calibration method), and
second, it will do the calculation using the tank dimensions and
the water density at the calibration temperature (geometric
method). The computer will take the ratio of the first result to
the second, label the ratio as the normalization factor, display
the normalization factor, and store it for future use. Whenever,
the user directs the computer to calculate the water inventory in
a tank by using the geometric method, the computer will multiply
the result by the normalization factor.

After keying each information item into the computer in response
to its requests, the user must strike the RETURN key in order to
continue. Once the RETURN key is struck, the entry cannot be
corrected until after the plant parameter entry session is com-
pleted.

After values have been entered for each of the parameters, the
computer creates a file and a file name for the parameter set.
The file name is the last three digits, including any leading
zeros, of the docket number. The computer stores the file on the
RCSLK9 PROGRAM diskette. The computer also adds the docket
number, plant name, and unit number to DOCKLIST, which is used in
managing the parameter files.

When the user returns to the Data and Analysis Menu, corrections
can be made with ease by invoking the correction subroutine.
Before doing this, the user may want to list the plant parameters
as entered. All values of parameters that are now stored on the
RCSLK9 PROGRAM diskette are shown in Appendix G.

Users should note that, except for Three Mile Island 2, pressuri-
er volumes above nominal levels have not been stored for temp-
erature-compensated pressurizers. For other PWRs with tempera-
ture-compensated pressurizers, the staff has assumed that there
is :ero volume above the nominal operating level. This is not
correct and requires a correction to plant parameter files.
Running the leak rate calculation for the example in Appendix H
for Three Mile Island 2 with zero volume above the nominal level
causes a 40% error in the inventory change for the pressurizer.

i

! After completing this subroutine, the computer returns to- the
i Data and Analysis Menu.
|
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5.3 Correcting Plant Parameters

For a specific plant and unit, the subroutine for correcting
plant parameters may be used at any time after the parameter file
has been created. After the user is presented with the Data arid
Analysis Menu and directs the computer to go to the corrections
subroutine, the computer first asks for the docket number. The
computer then searches for the parameter file. If the file
exists, the computer opens the file for input to the computer and
reads the values stored on the RCSLK9 PROGRAM diskette into
computer memory. If the file does not exist, the computer so
states and asks for instructions.

After opening the file, the computer displays the Group Access
Menu. The groups on this menu are:

(1) Unit identif'ication,
(2) Vessel and piping,
(3) Pressurizer,
(4) Volume control (or makeup) tank,
(5) Reactor drain tank, and
(6) Relief (or quench) tank.

The user can select any group containing parameters that require
correction, or the user can exit to the Data and Analysis Menu.
If, for example, the user selects the reactor drain tank, the
computer will present a menu that lists the following parameters
and displays the current value of each parameter.

(1) Level units,
(2) Slope of the calibration curve,
(3) Upper and lower level limits for the curve,
(4) Whether the geometric method is available,
(5) Radius and length of the cylindrical part of the

tank,
(6) Radius of the head, and
(7) Water density at the calibration density.

After the user selects the parameter to be corrected, the compu-
ter displays the original message requesting input of the value
of that parameter. After the user responds, the computer again
displays the menu and shows the new value of the parameter. For
geometric method parameters, the computer also calculates or
recalculates, displays, and stores the normalization factor. The
user can then correct another parameter in the same group or
return to the Group Access Menu. When the user exits from the
correction subroutine, the corrected parameter set is rewritten
to the program diskette.

RCSLM9.DAS permits the user to change the docket number of a
plant parameter file. If this is done, a new file is created
with the new docket number and the parameter values of the old
file before the old file is destroyed.

l

|

11
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' If the user exits from the. program while in the corrections mode,
by simultaneously- pressing.the-Ctri and Break keys, then .the
corrected values of the parameters will be lost. The user should

'

not'. break from the program while in the corrections mode.r

Instead, the user should return to the Data and Analysis Menu and
,

select the exit option.-

,

- 5.4 Listing Plant Parameters

By selecting from the Data and Analysis Menu the option for
listing the values of plant parameters, the user can obtain a
list for any unit for which a file has been created. The list
either can be printed or displayed on the monitor. If it is
- displayed'on the monitor, the computer will list the parameters
on the screen until it fills the screen and then stops listing
until the user directs the computer to resume. When the list is
completed, the ccmputer will return to the Data and Analysis
Menu.-

!

5.5 Identifying Plants With Parameters on File

When the options menu is displayed, the user can direct the
computer to search the DOCKLIST file for all units for which +

| parameter files have been created. The computer will respond by
displaying the docket number, plant name, and unit number for

j each unit after sorting by docket number in ascending order. If
plant name and unit number are not displayed, then a file for
that unit does not exist. A list of parameter files on the
RCSLK9 PROGRAM diskette when supplied with the User's Guide i ~s

given in Appendix F.

5.6 Calculating Leak Rates
,

j After a parameter file has been created for a specific plant
j unit, the leak tightness of the RCS and CVCS can be analyzed by

calculating the gross, identified, and unidentified leak rates.:

! When the leak rate (data analysis) subroutine of RCSLK9. BAS is
initiated, the computer first asks for the last three digits of
the docket number and checks to make certain that the plant
parameters are on file. If so, the values of the plant parame-

,
' ters are read into computer memory. Otherwise, an error message

is displayed. RCSLK9. BAS then reads CALC. BAS into computer
memory and transfers control of the computer to CALC. BAS.

CALC. BAS first asks for the test date and the start time for the4

test. This information is obtained for a printed report and for
archival purposes. The user should note that test data are not
saved on the diskette. The computer then asks for the duration>

of the test in hours. Because the accuracy of the test is
directly proportional to the test duration, the minimum duration
should be 4 hours.

12
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l

After the duration is entered, the computer asks for the volumes
of water charged and drained, that is, the amount of makeup water
added to the volume control tank through the totalizer and the

- amount of water drained for sampling or other purposes. If
leakage is being collected in a bucket for example, as identified,

leakage that volume should not be entered here. That would
underestimate the identified leak rate. Instead, a penciled
correction to identified and unidentified leak rates will be
necessary after the computer run is completed.

The computer then checks the parameter file for the unit to
determine whether dimensions are available for any of the tanks.
If dimensions are available, the computer asks whether the user
wishes to use the geometric method or the calibration method for
determining the water inventories in these tanks. Selecting the
geometric method will ensure that errors are not introduced by
applying the calibration method when water level data are above
or below the linear portion of the calibration curve.

Next, the computer asks for the initial and final values of the
system variables, T ave and pressurizer pressure. Further, the
computer indicates the permissible range of values of these
parameters. Computed densities for other values will not be
accurate. For T ave, the range is from 32 to 662 F. If the
pressurizer level instrumentation is not temperature compensated,
the pressure range is from the hot leg saturation pressure to
3200 psia. In other words, the analysis is accurate provided
that there is no boiling in the hot leg. For compensated pres-,

surizers, the pressure range is from 1400 psia (or hot leg satu-
ration pressure, whichever is greater) to 2700 psia.

After asking for the system variables, the computer asks for the
initial and final values of the water level in each tank in
appropriate units. The computer displays the permissible range

; for water level data and uses appropriate tank nomenclature when
asking for these data. If the system being analyzed does not

. have a pressurizer relief or quench tank, then the computer does
j not ask for those data.

When entry of input data is complete, the computer displays the
input data on the monitor. The user may change input data by
typing in the identification number for the parameter to be
changed, and then entering the correct value. The display will
be updated after each entry until the user enters O to signal,

that the values of input data are correct. When data correction
is completed, the computer calculates the initial and final water
inventories for the vessel and piping, for the pressuricer, for
the volume control tank, and for each of the leakage collection
tanks.

The water inventory in the vessel and piping is calculated from
their combined volume and the average density of subcooled water.
If there is a bubble in the vessel, the calculation will not be
accurate. To determine the density of water in the vessel and

13
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piping, the computer runs the subroutine, Density of Water, shown
in the Data Analysis section of Appendix D. This subroutine when
appropriately formatted exactly reproduces the specific volume of.
subcooled water given in Table 3 of "ASME Steam Tablew," Fourth
Edition, for temperatures from 32 to 662 F and pressures from
saturation to 14,000 psia.

The water inventory in temperature-compensated pressurizers is

found by calculating the mass of water and the mass of steam in

the pressurizer. The mass of water is found by assuming that it
is saturated. The computer finds the saturation temperature of
the water by running the subroutine, Saturation Temperature,

shown in the Data Analysis section of Appendix D. This is an
iterative subroutine which duplicates the values given in Table 2
of the steam tables "or pressures-from 14.7 psia to 3208.2 psia.
The density of saturated water is found by substituting pressur-
izer pressure arid the saturation temperature in the subcooled
water subroutine. The density of saturated steam is f ound from
the subroutine, Don'sity of Saturated Steam. This is a curve fit
to the steam table.s with an accuracy of 1.0% or better in the
range from 1400 to 2700 psia.

The inventories for other tanks are calculated from either the
calibration curves or from the tank dimensions and the appro-
priate density. The rest of the analysis is performed as des-
cribed in the section of the User's Guide titled Water Inventor-
ies and System Leak Rates.

After the analysis is completed, a report of the results is

displayed on the monitor or is printed with the printer. The
user then has the option to terminate the session or return to
the Data and Analysis Menu in RCSLK9. BAS.

5.7 Calculating Water Density

Option (g) of the main options menu allows the user to calculate
the density of subcooled water. The user first inputs the
pressure, from which RCSLK9 calculates the saturation tempera-
ture. The user then enters the water temperature up to satura-
tion temperature and both specific volume and density are dis-
played on the screen.

5.9 Deleting a Plant Parameter File

The user has the option, from the Data and Analysis Menu in
1

RCSLK9.DAS, to delete a plant parameter file entirely. In addi-
; tion to deleting the file, RCSLK9.DAS also updates DOCKLIST uhich

is necessary for proper management of plant parameter files. The
adventurous user can delete a plant parameter file by loading PC
DOS and executing ERASE or by loading BASIC and executing KILL.
However, if the user subsequently tries to restore the diskette
to its original configuration, difficulties may be encountered.

14



- - . . _ _ . .-

5.9_ Exiting From the Program

From the Data and Analysis Menu and other menus in RCSLK9. BAS,
the user has the option to exit from the program. The program
will ask if the user wishes to terminate the session. If so, the
user .can exit to the SYSTEM, that is to PC DOS, or to BASIC to

,

run other BASIC programs. Usually, the user will exit to the'

SYSTEM and turn the machine off.

!

6 PROCEDURE
i

6.1 Running the Program

1 The following steps should be performed to run the program:
i

(1) To prepare to run RCSLK9, open the latch on the left disk
drive (Drive A) and place the RCSLK9 PROGRAM diskette in the

i drive. The label of the diskette should be facing up, out,

j' and to the right.

(2) Latch the drive. Turn on the computer.
i.
! (3) To run RCSLK9, follow the instructions displayed on the
! moniter.
!

(4) When the session is completed, turn off power to the printer,
if it was used, and then the computer.

(5) Remove the diskette from the drive. ,

4

CeyIlgN

Never remove a diskette from a drive while
3

! the red light is on. Loss of program or data
may result.

,

t *
2 6.2 Displa)ing the User's Guide
.

||
If WORDSTAR is available, the following steps can be performed to
display the user's guide on the monitors

i

! (1) Plate the WORDSTAR Diskette in drive A and the RCSLK9 USER'S
GUIDE diskette in Drive B. Latch the drives.

I
(2) If the computer is not on, turn it on. If the A> prompt is'

| displayed on the monitor, type WS. If the OK prompt is dis-
played, type SYSTEM to' escape from DASIC and then type WS4

when the A> prompt appears. After typing WS, press the ENTER
key (the broken left arrow key).

(3) The WORDSTAR Opening Menu will appear on the monitor.
2

15
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(4) Press the L Rey. At the prompt message, press the B key and
then the ENTER key. The directory for the RCSLK9 USER'S
GUIDE will appear on the monitor.

(5) Press the D key.- At the prompt message, type the name of any
-file listed in the directory. That file will be displayed on
the monitor.

(6) Page through the file by pressing the Pg Dn and Pg Up keys.

(7) Terminate the session tnr holding down the CTRL key and press-
ing first the K key and then the Q key. Wait, then press the
X key.

(9) After the B> prompt is displayed and the red lights for both
drives are dark, remove the diskettes and turn the power off.

i

|
4

(

!

!

;
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APPENDIX A

BATCH ROUTINES

.
9
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APPET.IIAtBATCHROUTINES

.

Autoexec. bat

1:49ASIC LOG 0/D

L. bat

1 lBASIC LOG 0/D

R. bat

1:lBASIC RCSLK9/D

.

A-!

j
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APPENDIX B

LOGO. BAS

1

!

l

;

i

!

|
|

|
.

i

r

1
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APPE3 11 B LOGO. BAS

10 48888888'

20 8 LOGO 8'

30 88888888'

40 '
50 88 N 88'

'
60

70 Nt='Itt' : CLS : COLOR 15,8
B0 FOR 11=5 TO 13 : LOCATE II,21 : PRINT Nt : LOCATE !!,29 : PRINT Nt

90 : LOCATE !!,11+16 : PRINT N$ I NEIT 11

100 FOR 11=1 TO 200 : !=1+1 : NEIT 11
!!0 '
120 '
130 ' 88 R 88

140 '
150 FOR !!= 5 TO 13 : LOCATE II,35 : PRINT N$ 3 NEIT 11

160 FOR JI= 9 TO 13 : LOCATE J!,JI+32 : PRINT Nt : NEIT JI
170 FOR K1:35 TO 41 STEP 2 : LOCATE 5,KI : PRINT Nt : LOCATE 9,KI : PRINT Nt NElf KZ
180 FOR LI:5 TO 7 : LOCATE L1,37+L1 : PRINT N1 : LOCATE 14-LI,37+L1 : PRINT Nt NEIT L1

190 FOR 11=1 TO 200 : !=I+1 i NEIT 11,

200 '
210 '
220 ' il C 88
230'
240 FOR 11:52 TO 58 STEP 2 : LOCATE 5,11 : PRINT Nt : LOCATE 13,11 : PRINT Nt i NEIT 11

250 FOR JI=5 TO 13 : LOCATE JI,50 : PRINT Nt EIT J1
260 LOCATE 5+1,58 : PRINT N1 : LOCATE 13-1,58 : FRINT Nt

270 FOR 11=1 TO 300 : !=1+1 i NEIT 11

280 '
290 '
300 ' 88 I D 18

310 '
320 LOCATE 16 : PRINT TAB (25) '!NDEPENDENT REA32E!<NTS PROGRAM' s FOR 11=1 TO 300 : !=I+1 : NEIT!!
330 LOCATE 18 : PRINT TAB (24) 'll.S. Nuclear Regulatory Coesission'
340 LOCATE 19:PRINTTAB(23)'OfficeofInspectionandEnferresent'
350 LOCATE 20 : PRINT TAB (29) 'Nashington, D.C. 20555' s FOR 11=1 TO 400 : I=I+1: NElf11
360 LOCATE 1,1: PRINT 'RCSLK9' s FOR 11=1 TO 300 : !=I+1 : NEIT 11'

370'
380 COLOR 15,8 : LOCATE 23,53,0 : PRINT * To continue, press any *; a COLOR 16,15 : PRINT 'try'| : COLOR 15,8

390 PRINT'.')
400 !$=lNKEYl : IF 16 " THEN 400
410'
420 '
430' ilBRIDGEil
440'
450CLS: LOCATE 12,29: PRINT'RCSLK9ISBE!NGLOADED'sRUN'RCSLK9'

460ENO'

91
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APPENDIX C RCSLK9. BAS
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APPEND!I C: RCSLK9. BAS

10 18888888888888'

20 48 RCSLK9. BAS tl'

30 88888888888888'

40 '

50 DEFDBL A-Z : DIM II(80),Di(80),PS(80),Ul(80),BB(45),BBt(15), Fill : KEY OFF : DN ERROR SOTO 130
60 COLOR 7,0 : CLS : OPEN 'SCRN:' FOR DUTPUT AS 62 : 60TO 360

'70

80 '

90 88888888888888888'

100 8 PRELIMINARIES I'

110 18888888888888888'

'
120

130 8I ERROR TRAP 48
'

'
140

150 I File Not Found Errors i'

160
'

170 IF ERR =53 AND ERL=360 THEN OPEN 'DOCKLIST' FOR QUTPUT AS 63 : NRITE 83,'000','NONE*,'0' ELSE 190

180 CLOSE 13 : RESUME : REM: C0CKLIST not on disk

190 IF ERR =53 AND ERL=11260 THEN RESUME 11290 : REM: DCCKLIST backup routine search

200 IF ERR =53 AND (ERL=4890 OR ERL=5980 OR ERL=9040) THEN NUM. PLANTS.0N. FILE =NUM. PLANTS.0N. FILE-1 ELSE 260

210 FOR II=NI TO NUM. PLANTS.0N. FILE : D$(II)=D$(II+1) : Pl(II)=P6(II+1) : U$(II)=U$(II+1) : WEIT II
220 OPEN 'DOCKLIST' FOR DUTPUT AS 83 : FOR 1%=0 TO NUM. PLANTS.0N. FILE : WRITE 83, Di(II),'est!I),Ul(II)

230 NEIT II : CLOSE I3 : RESUME 1430 : REM: File not found, DOCKLIST revised

240
'

250
'

260 * Printer Errors 1'

270 '

280 IF ER!!=24 OR ERR =25 OR EPD=27 THEN 290 ELSE 310

290 CLS : LOCATE 12,17 : COLOR 7,0 : PRINT ' Check printer power, Online switch, and paper.' : RESUME
300 REr: Printer not online or out of paper'

310 ON ERROR 60TO O REM: All other errors stop progras
320 '

330
'

340 ti DOCKET LIST st'

'350

360 OPEN 'DOCKLIST' FOR INPUT AS #3

370 IF EOF (3) THEN 390
380 IMPUT 83 ,00CKETl,PLANil,L'WITl : Dl(II)= DOCKET $ : Pt(II)= PLANTS : Ul(II)=UNITl : II=!!+1 : GOTO 370
390 CLOSE 33 : NUM. PLANTS.ON. FILE = II-l
400

'

410
'

420 88 MESSABES 18'

430
'

440 L= 7 : C=24 : 60SUB 500 : F=28 : GOSUB 990 : CLS

450 L= 2 : C= 3 : 60SUB 500 : M= 9 : D=33 : 60SUB 610 : F=52 : 60SU3 990 : CLS

460 L= 2 : C=43 : GOSUB 500 : M= 5 : D=32 : GOSUB 610 : N= 9 : E= 1 : 60SUB 740 : F=52 : 60SUB 990 : CLS
470 M=-1 : D=31 : 60SUB 610 : N= 3 : E= 1 : GOSUB 740 : L=14 : C=31 : 605UB 890 : F=27 : 60SUB 990
480 60TO 1070

'
490

|
|
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APPEO !! C: RCSLK9. BAS

500 COLOR 0,7
*510 LOCATE L+1,C : PRINT *

520 LOCATE L+2,C : PRINT * RCSLK9
'

*530 LOCATE L+3,C : PRINT '
540 LOCATE L+4,C : PRINT * REACTOR COOLANT SYSTEM

'

550 LOCATE L+5,C : PRINT * LEAK RATE DETERMINATION
'

*
560 LOCATE L+6,C : PRINT * POR PWRs

*
570 LOCATE L+7,C : PRINT '

*
580 LOCATE L+8,C : PRINT * DECEMBER 1, 1984

590 LOCATE L+9,C : PRINT = ' : RETURN

600

610 COLOR 7,0
620 LOCATE M+ 2,D : PRINT ' t 888188 t I till 888188888'
630 LOCATE M+ 3,D : PRINT ' t i*

640 LOCATE M+ 4,D : PRINT * * For help, call: I*

650 LOCATE M+ 5,D : PRINT ' I *'

660 LOCATE M+ 6,D : PUNT * * Roger Noodruff (301) 492-4507 8'

670 LOCATE M+ 1,D : PRINT ' s Den Kirkpatrict (301) 492-4510 t*

680 LOCATE M+ 8,D : PRINT ' * I*

690 LOCATE M+ 9,0 : PRINT * t After working hours, call on 8'

700 LOCATE M+10,D : PRINT * 2 (M1) 492-7000 t*

710 LOCATE M+11,D : PRINT * t **
720 LOCATE M+12,D : PRINT * * I t I t I ! t t litt I 8 I I t i I I t " : RETURN

i 730 '

740 COLOR 0,7
750 LOCATE N+ 1,E : PRINT * '

760 LOCATE N+ 2,E : PRINT * NOTE
'

770 LOCATE h+ 3,E : PRINT * *

780 LOCATE N+ 4,E : PRINT ' 1 To delete input charatters, press the left "

790 LOCATE H+ 5,E : PRINT * arrow key in the tcp row of keys. *

800 LOCATE N+ 6,6 : PRINT * '

810 LOCATE N+ 7,E : PRINT * 2. To halt execution, simultaneously press Ctrl '
820 LOCATE N+ 8,E : PRINT ' aad Nua Lock. To restart, press any key. '

830 LOCATE N+ 9,E : PRINT * *

840 LOCATE N+10,E : PRINT ' 3. To escape free the cregras, sinaltaneously *

850 LOCATE N+11,E : PRINT ' press CTRL and Scroll Lock; however, loss of *
860 LOCATE N+12,E : PRINT * data say result. *

870 LOCATE N+13,E : PRINT ' ' : RETURN
'

880

890 COLOR 7,0
900 LOCATE L+1,C : PRINT * * I i 1 * * t t t t I t ! I I t t t t t t I t 8 8'
910 LOCATE L+2:C : PRINT ' t ENTERING INSTRUCTIONS l'

920 LOCATE L+3,C : PRINT ' i l'

930 LOCATE L+4,C : PRINT ' * In the next frase, you will be asked to re- l'
940 LOCATE L+5,C : PRINT * I spend with yes or no. Press Y cr N and then l'

"

950 LOCATE L+6,C : PRINT ' I the ': : COLOR 0,7 : PRINT * ENTER '; : COLCR 7,0
960 PRINT * key (the broken left arrcw key). l'

970 LOCATE L+7,C : PRINT ' t t t t t t t t t t I t t t t t t t t t t t t l' : RETURN
'

9SO

| 990 COLOR 0,7 : LOCATE 23,P,0 : PRINT * To continue, ;ress any '; : COLOR 16,7 : PRINT ' key'; : COLOR 0,7
! 1000 PRINT '.' : COLOR 7,0

1010 ll=INKEYt : IP Il=" THEN 1010
| 1020 RETURN

C-2
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APPE211 C: RCSLK9. BAS

1030 188888888888888888888
'

1040 8 OPTION SELECTIONS t
'

1050 888888888888888888888
'

1060
'

1070 *I PRINTER 8i'

1080
'

1090 CLS : N= 1 : E=22 : 60SUB 740 : L=12 : C=1: 60SUB 890 : M=1B : D=38 : COLOR 0,7
!!00 LOCATE M+1,D : PRINT ' *

1110 LOCATE M+2,D : PRINT * Nill you use the printer during this *

1120 LOCATE H+3,0 : PRINT * session ('; : COLOR 16,7 : PRINT 'Y/N'; : COLOR 0,7
1130 PRINT ')
1140 LOCATE M+4,0 : PRINT ' ' : LOCATE M+3,D+16 : INPUT PRINT.FLA61
1150 COLOR 7,0

'!!60
1170 IF PRINT.FLA6l='y' THEN PRINT.FLAS$='Y'

1180 IF PRINT.FLA6t(>'Y' AND PRINT.FLA6$()'N' AND PRINT.FLA6tO'n' THEN COLOR 7,0 CLS : COLOR 0,7 :60TO 1100
1190 '

1200 '

1210 88 DATA AND ANALYSIS MENU 18
'

'1220

1230 DEFDBL A-Z : CLS : LOCATE 7,20 : PRINT 'You have the following options!' PRINT
1240 PRINT TAB (22) '(A) Calculate leak rates,' : PRINT TAB (22) '(B) List plant paraseters,'
1250 PRINT TAB (22) '(C) Store plant paraseters," : PRINT TAB (22) *(D) Correct plant paraseters,'
1260 PRINT TAB (22) '(E) Delete a plant parameter file,'
1270 PRINT TAB (22) *(F) List plants with parameters on file,'
1280 PRINT TAB (22) '(6) Turn printer on or off,' : PRINT TAB (22) "(H) Calculate water density, or'
1290 PRINT TAB (22) '(I) Exit from progras.' : PRINT

1300 PRINT TAB (20) 'Nhich would you like (A/B/C/D/E/F/6/H/II'; : INPUT Il
1310

'

1320 FOR II:1 TO 14 : bbl (Ill=" : NEIT II : FOR 11=15 TO 45 : BB(IIl=0 : NEIT II
1330

'

1340 IF Il='A' OR Il='a' DR Il='B' OR Il='b' OR Il='C' OR Il='c' THEN 1400
1350 IF Il='D' OR Il='d' OR Il='E' OR Il='e' THEN 1400 -

!!60 IF Il='F' OR !$='i' THEN 1510 ELSE IF Il='6' OR It='g' THEN 1080 ELSE IF Il='H' DR Il='h' THEN 1970
1370 IF Il='I' OR Il='i' THEN 10690 ELSE IF Il='DOCKLIST* OR IS='docklist' THEN 11030
1380 IF Il='DOCKLIST.BAK' CR Il='docklist.bak' THEN 11150 ELSE 1210
1390

'

1400 CLS : LOCATE 12,16 : PRINT ' Type the last three digits of the docket number'; I .fMPUT ': ',DOCKETl
1410 FOR NI=1 TO NUN, PLANTS.0N. FILE : IF DOCKET $ =D$(NI) THEN 1460 ELSE NEIT NI

1420 IF Il='C' OR !$='c' THEN 2090
1930 CLS : LOCATE 12,29 : COLOR 16,7 : PRINT; ' ERROR *; : COLOR 7,0 : PRINT * File does not exist. '
1440 SOTO 10690 : REM: Continuation or Termination
1450

'

1460 IF Il="A' OR Il='a' 1 HEN 8940 ELSE IF Il='B' OR Il='b' THEN 4860 ELSE IF Il='C' OR Il="c' THEN 2090
1470 IF Il='D' OR Il='d' THEN 5950 ELSE IF Il='E' OR Il=*e' THEN 10000 ELSE 1300

.

e
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I
1480 18888888888818

' '

1490 * PLANT LIST I'

1500 18888888888888
'

1510
'

1520 It INTRODUCTION 88'

1530 '

1540 CLS : IF NUM. PLANTS.ON. FILE =0 THEN LOCATE 12 : PRINT TAB (26) 'There are no plants on file' : 60TO 10700

1550 REM: Continuation or Termination'

1560 IF PRINT.FLA61= 'Y' THEN PRINT.FLA61=1 : CLOSE 02 : OPEN 'LPT!:" FOR OUTPUT AS 82

1570 IF PRINT.FLA6$()'Y' THEN PRINT.FLA61=2 : RONI=5

1580
'

1590 PRINT 82, ' * : PRINT 82, * * PRINT 82, * *
1600 PRINT 82, TAB (25) " Plants With Paraseters on File' PRINT 82, * '
1610

'

1620
'

1630 It SORT !!'

1640
'

1650 II(ll= VAL (D$(1)I
1660 FOR II = 2 TO NUM. PLANTS.0N. FILE : II(II)= VALID $(II))
1670 IF I1(!!)=)I2(11-1) THEN 1720 ELSE IF 11(11)(=I!(1) THEN JI=1 60TO 1690 ELSE JI=II/2 : UI=II : LI=0
1680 IF IIIII) (= II(JI) AND 11(11) ) II(JI-1) THEN 1690 ELSE 1700
1690 HOLDI = II(II) : FOR KI=II TO JI+1 STEP -1: II(KI) = II(KI-1) : NEIT KI : II(JI) = HOLDI : 60TO 1720
1700 IF II(II) > II(JI) THEN LI=JI : JI=JI+(UI-JII/2 ELSE UI=JI : JI=JI-(JI-LI)/2
1710 GOTO 1680

1720 NEIT II
1730

'

1740
'

1750 18 DISPLAY 18'

1760
'

1770 FOR 11=1 TO NUM. PLANTS.ON. FILE : FOR JI=1 TO NUM. PLANTS.ON. FILE

1780 IF II(II)= VAL (D$(JII) THEN ON PRINT.FLABI 60TO 1870,1880
1790 NEIT JI
1800 NEIT II
1810

*
,

1820 IF PRINT.FLA6t='Y' THEN LPRINT CHR$(12)
1830 LOCATE 21,31 : PRINT *End of Plant List' : 60SUB 10620 : REM: Interrupt
1840 CLOSE 02 : OPEN 'SCRN:' FOR DUTPUT AS 82

'
1850

1860 PAGE.LINEI=0 : CLS : 60TO 1210 REM: Data and Analysis Menu

1870 PRINT 82, TAB (30) '50 "; D$(JI); * '; Pl(JI); * '; US(JI) : 60TO 1800
1880 RONI=RONI+1 : IF RONI(19 THEN 1920

1890 ROW!=5 : 60SUB 10620 : REM: Interrupt
1900

'

1910 CLS : LOCATE 3,24 : PRINT' Plant List Continued ...'
1920 LOCATE RONI,30 : PRINT '50 '; D$(JI); * '; Pl(JI); * '; Ul(JII : 60TO 1800

%

*
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'

1930 88888888888888888'

1940 8 NATER DENSITY t'

1950 8t888888888888888'

1960
'

1970 CLS : LOCATE 11,17 : PRINT ' Type pressure (0.12 to 15,500) in psia -> '; : INPUT ", PRES
1980 IF PRES (2398.2 THEN 60SUB 9110 ELSE TEMP. SAT =662 : REM: Saturation Temperature

1990 CLS : LOCATE !!,14 : PRINT ' Type temperature (32 to '; : PRINT USIN6 '886.00*; TEMP. SAT;
2000 IIIPUT ') in degrees F -> ', TEMP
2010 605U0 9340 : CLS : REM: Density of Nater

2020 LOCATE 11,19 : PRINT ' Specific Volume is *; : PRINT USING 't.00000'; SPECIFIC.VOL;
2030 PRINT * cubic foot / pound *
2040 PRINT TAB (19) *and density is *; : PRINT USING '80.00'; DENSITY.NTR; : PRINT * pounds / cubic foot *
2050 PRINT TAB (19) 'at'; TEMP; " degrees F and'; PRES; ' psia.'
2060 LOCATE 18,13 : PRINT 'Do you need water density at other '; PRINT ' conditions (Y/N)*; INPUT Il

2070 IF Il='Y' OR I$='y' THEN 1940 ELSE IF Il='N' OR I$='n' THEN CLS : 60TO 1210 ELSE 2060s

1

i

1

,

1
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2000 38888888888888888888888888888'

2090 * ENTRY OF PLANT FARANETERS I'

2100'' 88888888888888888888888888881

2110 '

2120 '

2130 IF NI ) NUM. PLANTS.ON. FILE THEN 2250 '

2140 '

2150 CLS : LOCATE 11,16 : COLOR 16,7 : PRINT * CAUTION "; COLOR 7,0
2160 PRINT ' Paraseter File 50 ' ; DOCKET $; ' exists. If you'
2170 PRINT TAB (26); 'mish to preserve the existing file,'
2180 PRINT TAB (26); ' return to the options senu.'
2190 LOCATE 20,16 : PRINT 'Do you wish to return to the options menu '; : COLOR 16,7 : PRINT'(Y/N)';
2200 COLOR 7,0 : INPUT Il
2210 '

2220 IF Il='Y' OR Il='y* THEN 1210 ELSE IF Il()'N' AND Il()*n' THEN 2150
2230 '

2240 '
2250 It UNIT IDENTIFICATION 88'

2260 '

2270 605UB 2310 : BBll!)=PLANil : 605UB 2370 : bbl (2)= UNITl
2280 605UB 2420 : bbl (3):NSSS$ : 60TO 2560
2290 '

2300 '

2310 8 Plant Nase 8'

2320 '

2330 CLS : LOCATE 12,12 : PRINT ' Type plant name (excluding unit number) -)*; : INPUT ' ', PLANT $
2340 RETURN

2350 '

2360 '

2370 8 Unit Number 8'

2380 '

2390 CLS : LOCATE 12,29 : Fi. INT ' Type unit number -)'; : INPUT * ',UNITl : RETURN
2400 '

2410 '

2420 8 Nuclear Steae Systes Supplier 8'

'
2430

2440 CLS : LOCATE 10
2450 PRINT TAB (24) 'The nuclear steam systes suppliers are * : PRINT
2460 PRINT TAB (26) '(1) Babcock & Wilcox,' : PRINT TAB (26)*(2) Coebustion Engineering, and"
2470 PRINT TAB (26) *(3) Westinghouse.' : PRINT

2480 PRINT TAB (24) "Who supplied the systes (1/2/3)'; 3 INPUT Il
2490 '

2500 CLS

2510 IF Il='1' THEN NSSSl= * Babcock & Wilcox' : RETURN

2520 IF !$='2' THEN NSSSt= 'Caebustion Engineering' : RETURN
2530 IF Il='3' THEN NSSSl= ' Westinghouse' RETijRN ELSE 2440

2540 '
2550 '

| 2560 It VESSEL AND PIP!NG 88
'

! 2570 '
| 25B0 60SUB 2600 : BB(45)=VP.VOL : 60TO 2670

| 2590 '
| 2600 CLS : LOCATE 10

2610 PRINT TAB (16) ' Type the water voluee in cubic feet for the reactor vessel'

C-6
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2620 PRINT TAB (16) ' pumps and connected piping, including piping to the pres '
2630 PRINT TAB (16) "surizer and the inlet side of the letdcun heat exchanger.' LOCATE 14,37
2640 INPUT ' -> ',VP.VOL : RETURN

2650
'

2660
'

2670 ' il PRESSURIZER 88
'2680

2690 CLS : TANK $=' Pressurizer * :60SUB 3960 : bbl (5): UNITS $ : PZR. UNITS $= UNITS $ 3605UB 2700 : bbl (6)=PZR. COMP $

2700 IF PZR. COMP $='No' THEN 2740

2710
'

2720 GOSUB 2890 : GOSUB 2980 : GOSUB 3030 : BB(39)=PZR.LVL. NOM : BB(34)=PIR.BTM.VOL : BB(28)=PZR. TOP.VOL
'2730

2740 GOSUB 4080 : BB(24)= SLOPE : PZR. SLOPE = SLOPE : 60SUB 4180 : BB(18)=UP.LMT : PZR.UP.LMT=UP.LMT

2750 60E09 4230 : BB(35)=LO.LMT : PIR.LO.LMT=LO.LMT : 60SUB 3070 : 60TO 3190

2760 '

2770
*

2780 8 Teaperature Coopensation i'

2790 '

2800 CIS : LOCATE 10
2810 PRINT TAB (24) ' Pressurizer level instrumentation say be * : PRINT
2820 PRINT TAB (26) *(l) Temperature Compensated or' .

2839 PRINT TAB (26) *(2) Uncoopensated.' s PRINT
2840 PRINT TAB (24) 'Nhich is it (1/2)'; : INPUT Y$
2850 ~

'

2860 IF Yl='i' THEM PIR.COMPl='Yes' : RETURN ELSE !F Y$='2' THEN PZR. COMP $='No' : RETURN ELSE 2780

2870
'

2880
'

2890 t Nominal Level t'

2900 '

2910 CLS : LOCATE !!,20 : PRINT 'For the pressurizer, type the nominal operating'
2920 IF PIR. UNITS $='I' THEN 2950

'
2930

2940 PRINT TAB (20) ' level in inches"; : INPUT * -> ',PIR.LYL. NOM : RETURN
2950 PRINT TAB (20) 'livel in I'; : INPUT * -> ',PZR.LVL. NOM : RETURN

'
2960

2970
*

2980 8 Valuees i'

2990
'

3000 CLS : LOCATE 11 : PRINT TAB (20) ' Type the Pressurizer volume in cubic feet below'

3010 PRINT TAB (20) 'the nominal level'; : INPUT ' -> ',PZR.BTM.VOL : RETURN

3020 '
3030 CLS : LOCATE 11 : PRINT TAB (20) ' Type the Pressurizer volume in cubic feet above'

3040 PRINT TAB (20) "the nominal level'; i !NPUT * -> ",PZR. TOP.VOL : RETURN
'

3050

3060 '
3070 ' t Relief I
3080

'

3090 CLS : LOCATE 10

3100 PRINT TAB (241 'Pressurizers relieve to either the * * PRINT

3110 PRINT TAB (26) '(1) Relief Tank,' s PRINT TAB (26) '(2) Quench Tank, or'

3120 PRINT TAB (26) *(3) Drain Tant.' s PRINT

3130 PRINT TAB (24) 'Nhich is the case for this unit (1/2/3)'; ! INPUT Il
3140 CLS
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3150 IF ll=*1' THEN RQ. TANK $ =' Relief Tank' RETURN ELSE !F Il='2' THEN RG. TANK $ =*0uench Tank' RETURN
3160 IF Il='3' THEN RQ. TANK $ =' Drain Tank' : RETURN ELSE 3070
3170 l

'

3180
'

3190 88 VOLUME CONTROL OR MAKEUP TANK 18 I'

3200 '

3210 605UB 4820 : REM: Clear 6eometric Variables
3220

'

3230 605UB 3340 : TANK $ =LD. TANK $ : bbl (13) = TANK $ i 60SUB 3960 : BB$(14)= UNITS $ : LDT. UNITS $$ UNITS $

3240 60SUB 4080 : BB(15)= SLOPE : LDT. SLOPE = SLOPE : GOSUB 4180 : BB(16) =UP.LMT : LDT.UP.LMT=UP.LMT

3250 GOSUB 4230 : BB(17)=LO.LMT : LDT.LO.LMT=LO.Lf(T : 60SUB 4290 : BBt(II)=6ED$ LDT.6E0$ =GE0l
3260

'

3270 IF GE0$='No" THEN 3440 ELSE GOSUB 4430 : 60SUB 4470 : GOSUB 4510 : 60SUB 4580
3280

'

3290 BB(19)=CYL. RAD : LDT.CYL. RAD =CYL. RAD : BB(20)=CYL.LEN : LDT.CYL.LEN=CYL.LEN

3300 BB(21)=CVI. RAD : LDT.CYL. RAD =CYL. RAD : BB(22)= DENSITY : LDT. DENSITY = DENSITY

3310
'

3320 BB(23):NORMFAC : LDT.NORMFAC=NORMFAC : GOTO 3440

3330 '

3340 CLS : LOCATE 10

3350 PRINT TAB (!B) 'Cosson names for the tank in the letdown systes are' : PRINT
3360 PRINT TAB (26) *(t) Volume Control Tank or'
3370 PRINT TAB (26) '(2) Mateup Tank.' : PRINT
3380 PRINT TAB (18) 'Nhich is sore appropriate (1/21'; INPUT Il
3390 '

3400 IF Il="l' THEN LD. TANK $=' Volume Control Tank' : RETURN
3410 IF Il='2' THEN LD. TANK $='Mateup Tank' : RETURN ELSE 3340

3420 '

3430
'

3440 88 DRAIN TANK 88
'

3450
'

3460 TANK $ =' Drain Tank'
3470

'

3480 6050B 4820 : REM: Clear 6eceetric Variables
3490

'

3500 60SUB 3960 : BBt(10)= UNITS $ : DT. UNITS $= UNITS $ : 6OSUB 4080 : BB(25)= SLOPE : DT. SLOPE = SLOPE

3510 605UB 4180 : BB(26) =UP.LMT : DT.UP.LMT=UP.LMT : 60508 4230 : BB(27)=LO.LMT : DT.LO.LMT=LO.LMT
3520 GOSUB 4290 : bbl (9) =BE01 : DT.6E0$ =6E0$

'
3530

3540 IF 6E0$="No" THEN 3610 ELSE 6OSUB 4430 : 60SUB 4470 605UB 4510 : 60SUB 4580
3550 '

3560 BB(29)=CYL. RAD : DT.CYL. RAD =CYL. RAD : BB(30)=CYL.LEN : DT.CYL.LEN=CYL.LEN
| 3570 BB(31)=CVI. RAD : DT.CVI. RAD =CVI. RAD : BB(32)= DENSITY : DT. DENSITY = DENSITY

3580 BB(33):NORMFAC : DT.NORMFAC=NORMFAC
- 3590 '

3600 '

3610 88 RELIEF OR DUENCH TANK 18
'

3620
'

3630 TANK $ =RQ. TANK $ bbl (Bl=R9. TANK $
'3640

3650 60509 4820 : REM: Clear Georetric Variables
3660 '

3670 IF RQ. TANK $=' Drain Tank' THEN 3790

3680
'
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3690 605UB 3960 : bbl (12)= UNITS $ RQT.UNITSt= UNITS $ 60SUB 4080 : BB(36)= SLOPE : RQT. SLOPE = SLOPE
3700 GOSUB 4180 : BB(37) =UP.LMT : RQT.UP.LMT=UP.LMT : GOSUB 4230 : BB(381=LO.LMT : RQT.LO.LMT=LO.LMT

3710 60SUB 4290 : bbl (7) =6EOS : ROT.6EOS =6EOS
'

3720

3730 IF 6E0l='No' THEN 3790 ELSE 605UB 4430 GOSUB 4470 : GOSUB 4510 : GOSUB 4500

3740
'

3750 BB(40l=CYL. RAD : RQT.CYL. RAD =CYL. RAD : BB(41)=CYL.LEN : RQT.CYL.LEN=CYL.LEN

3760 BB(42)=CVI. RAD : RQT.CVI. RAD =CVI. RAD : BB(43)= DENSITY : RQT. DENSITY DENSITY

3770 BB(44)=NORMFAC : RQT.NORMFAC=NORMFAC

3780 '

3790 bbl (4)= DOCKET $

3800 '

'3810

3820 il PARAMETER STORA6E il'

3830
'

3840 OPEN DOCKET $ FOR QUTPUT AS tl

3B50 FOR 11=1 TO 14 : NRITE 01,B9$(!!) : NEIT II
3860 FOR 11=15 TO 45 : PRINT ll,USING'llllllit.llillfil';BB(Ill : NEIT II
3870 CLOSE 01

3880 '

3890 IF NI ) NUM. PLANTS.ON. FILE THEN 3900 ELSE 3920
3900 CPEN 'DOCKLIST* FOR APPEN2 AS 63 : NRITE 83, DOCKET $, PLANil, UNITl : CLOSE 93

3910 NUM.PtANTS.ON. FILE =NI : Di(nil = DOCKETS : Pl(nil =PLANil : Ul(nil = UNITS : GOTO 1210

3920 Pl(nil = PLANT $ Ul(nil = UNITS : OPEN 'DOCKLIST' FCR OUTPUT AS 83

3930 FOR 11=0 TO NUM. PLANTS.ON. FILE : NRITE 93, Di(II), Pl(II), Ul(Ill : NEIT II : CLOSE 13 : 60TO 1210
3940

'

3950 '

3960 88 TANK SUBROUTINES 88*

'
3970

3980 t Level Units t'

'
3990

4000 CLS : LOCATE 10
4010 PRINT TAB (27) 'The ';TANKl;' level units say be * * PRINT

4020 PRINT TAB (29) '(1) inches or' PRINT TAB (29) *(2) 1.* i PRINT

4030 PRINT TAB (27) 'Nhich will you use (1/21'; : INPUT Il
'

4040

4050 IF Il='I' THEN UNITSl=* inches' : RETURN ELSE IF Il='2' THEN UNITS $='I' s RETURN ELSE 3980
'

4060

4070
'

4080 t Calibration Curve Slope and Limits t'

'
4090

4100 CLS : LOCATE 11 : IF TANKl=' Pressurizer' AND PIR.COMPl='Yes' THEN 4120 ELSE 4140
'

4110

4120 PRINT TAB (20) 'For the Pressurizer, type the slope (cubic feet' : GOTO 4150
'

4130

4140 PRINT TAB (20) 'For the '; TANKl; ', type the slope (pounds'
4150 PRINT TAB (20) 'per '; LEFil(UNITSt,4); 'l of the straight line portion of the'
4160 PRINT TAB (20) ' mater versus level calibration turve*; i INPUT * -> ', SLOPE : RETURN

'
4170

4100 CLS : LOCATE 11
4190 PRINT TAB (20) 'For the * TANKl; ', type the upper level'
4200 PRINT TAB (20) ' limit ('; UNITS $;'l of the straight line portion of the'
4210 PRINT TAB (20) ' calibration curve'; INPUT * -) *,UP.LRT : RETURN

'4220
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4230 CLS : LOCATE 11

4240 PRINT TAB (20) 'For the '; TANKl; ', type the lower level'
4250 PRINT TAB (20) 'lisit ('; UNITS $;') of the straight line portion of the'
4260 PRINT TAB (20) ' calibration curve'; INPUT * -> ',LO.LMT : RETURN
4270 *

'
4280

4290 * t Tank Dimensions t
'

4300

4310 CLS : LOCATE !!
4320 PRINT TAB (20) 'If the range between the upper and lower level'
4330 PRINT TAB (20) ' limits is too narrow and if the tank is horizontal,'
4340 PRINT TAB (20) "the geesetric sethod can be used. This requires *
4350 PRINT TAB (20) *that the tank disensions be entered. Do you wish'
4!40 PRINT TAB (20) *to enter the tank dimensions (YIN)'; i INPUT Yl
4370 '

4390 CLS

4390 IF Yl()'Y' AND Yl(>'N' AND Yl()'y' AND Yl()'n' THEN 4290
4400 IF Yl='Y' OR Yl='y' THEN 6E0l='Yes' ELSE 6E0l='No'
4410 RETURN

4420
'

4430 CLS : LOCATE 11

4440 PRINT TAB (20) "For the ";TANKl;*, type the radius (feet)'
4450 PRINT TAB (20) 'cf the cylindrical part of the tank"; : INPUT ' -> ',CYL. RAD : 60SUB 4630 : RETURN
4460 '

4470 CLS : LOCATE !!

4480 PRINT TAB (20) 'For the ';TANKl;', type the length (feet)'
4490 PRINT TAB (20) 'of the cylindrical part of the tank'; i INPUT ' -> ',CYL.LEN : GOSUB 4630 : RETURN
4500

'

4510 CLS : LOCATE 11

4520 PRINT TAB (20) 'For the *;iANKl;', type the radius (feet)'
4530 PRINT TAS(20) 'of the convex head'; : INPUT * -> ',CVI. RAD : GOSUB 4630 : RETURN
4540 '

'
4550

4:60 ' 4 Water Density for Calibration I
4570 '
4580 CLS : LOCATE !!

4590 PRINT TAB (20) 'For the ';TAhKl;', type the density (pounds per*
4600 PRINT TAB (20) ' cubic foot) of water assueed for the tank cali '
4610 PRINT TAB (20) *bration'; INPUT * -> ', DENSITY : 6OSUB 4630 : CLS : RETURN
4620 '
4630 IF CYL. RAD =0 OR CYL.LEN=0 OR CVI. RAD =0 OR DENSITY =0 THEN NORMFAC=0 : RETURN ELSE 4600

'
4640

4650
'

4660 ' 8 Norsalization Factor 8
4670 '

r 4680 IF UNITS $$' inches'THEN UP.LMT. FRAC =UP.LMT/(12 20CYL. RAD) ELSE UP.LMT. FRAC =UP.LMT/100

4690 IF UNITS $s' inches'THEN LO.LMT. FRAC =LO.LMT/(12828CYL. RAD) ELSE LO.LMT. FRAC =LO.LMT/100
4700

'

4710 LVL. FRAC.! = LO.LMT. FRAC : LVL. FRAC.F = UP.LMT. FRAC : 60SUB 10080
4720

'

; 4730 INV.CH6.6EO = INV.CHG
| 4T40 INV.CH6. CAL = SLOFEl(UP.LMT-LO.LMT)

4750 '

!
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i

4760 NORMFAC = IW.CH6. CAL /IN.CH6.6E0

4770 CLS : LOCATE 12,16 : PRINT TANKl; * Normalization Factor is 'l
4780 PRINT USING '0.0000*; HORNFAC

4790 GOSUB 10650 : RETURN : RER: Interrupt,

4800 ',

| 4810
'

4820 8 Clear Geometric Variables 8' '

4830 '
4840 CYL. RAD =0 : CYL.LEN=0 : CVI. RAD =0 : DENSITY =0 : NORMFAC=0 : RETURN

,

'.

;
,
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4850 881888888888888888'

4860 t PARAMETER LIST 4
'

'
4870 888888888888888881

'
4880

4890 OPEN DOCKEil FOR INPUT AS 61 : GOSUB 10380 : CLOSE 01 : RI:5 : REM : Plant Paraseters File
4900 IF PRINT.FLAGl='Y' THEN 4920 ELSE 4930

4910
'

4920 CLOSE 12 : OPEN 'LPits' FOR DUTPUT AS 12 : AI:11 : B1=13 : C1:15 : DI:49 : EI=DI-l : GOTO 4960
4930 AI=14 : BI:15 : CI:16 : DI=50 : EI=DI-! : CLS : LOCATE 5 : PRINT TAB (33); ' PARAMETER LIST'
4940 PRINT : GOTO 5010

4950
'

4960 PRINT 82,* * PRINT 82,* * FR!NT 02, TAB (35);' PARAMETER LIST' s PRINT 02,* ' s FPINT 82,' '
4970 '

'4980

4990 It UNIT IDENT!FICAi!ON 18'

5000
'

5010 PRINT 12, TAB (All; ' Unit Identification:'
5020 PRINT 82, TAB (BII; ' Plant Name' ; TAB (DI); PLANil
5030 FRINT 82, TAB (BII; ' Unit Number * ; TAB (DII; UNITl
5040 PRINT 82, TAB (Bill " Docket Number' ; TAB (DII; '50 * ; 00CKFil
5050 PRINT 82, TAB (BII; ' Nuclear Steae Systes Supplier'; TAB (DII; NSSSI : PRINT 02," *
5060

'

5070 '

5000 il VESSEL AND P! PING 88
'

5090
'

5100 PRINT 82, TAB (All; ' Vessel and Piping:'
5110 PRINT 82, TAB (BI); 'Valuee'; TAB (Ell; VP.VOL; ' cubic feet' PRINT 02,* *
5120 GOSUB 10620 : LOCATE RI

5130
'

5140 '

5150 il FRESSURIZER 18
'

5160
'

5170 FRINT 82, TAB (All; 'Pressurifers'
5130 PRINT 12, TAB (BII; ' Level Units"; TAB (DI) ; PIR. UNITS $

5190 PRINT 82, TAB (BI); 'Teeperature Compensated *; TAB (DI) | PIR.COMPl
5200 '

5210 IF PIR.COMPl O'Yes' THEN 5260
5220

'

h
5230 FRINT 82, TAB (BII; 'Noeinal Level *; TAB (Ell; PZR.LYL. NOM; PIR. UNITS $
5240 FR!NT 82, TAB (BII; ' Volume Belcw Nceinal Level'; TAB (Ell; PIR. BIN.VOL; ' cubic feet'
5250 FRINT 82, TAB (Bill ' Volume Above Noeinal Level'; TAB (Ell; PIR. TOP.VOL; ' cubic feet'
5260 PRINT 82, TAB (BII; ' Calibration Curve'
5270 FR!NT 82, TAB:CI); ' Slope'; TAB (Ell; PZR.SLOFE;
5230

'

5290 IF PIR.COMPl='Yes' THEN FRINT 82, ' cubic feet per '; LEFil(PIR.UNITSt,4) : 6010 5320
5300 PRINT 82, ' pounds per * ; LEFil(PIR.UN!i$l,4)
5310

'

5320 PRINT 82, TAB (CII; ' Upper Level Lielt'; TABIEII; PIR.UP.LMT; PIR. UNITS $

,

5330 FR!NT 82, TAB (CII; 'Lewer level Limit'; TAB (Ell; PIR.LO.LNT; PIR. UNITS $
I 5340 PRINT $2, TAB (BII; ' Relief' ; TAB (DII; RQ. TANK $ PRINT 02,* *

( 5350 GOSUB 10420 : LOCATE RI
'

5360 '

5370
'

|
|
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5380 iI VOLUME CONTROL DR MAKEUP TANK t8
'

5390 '

5400 PRINT 82, TAB (All; LD.TANKl;':' : UNITS $ =LDT. UNITS $
5410 '
5420 SLDPE =LDT. SLOPE : UP.LMT =LDT.UP.LMT : LO.LMT =LDT.LO.LMT : GED$ =LDT.6E06

5430 CR. RAD =LDT.CR. RAD : CYL.LEN =LDT.CYL.LEN : CVI. RAD =LDT.CVI. RAD DENSITY =LDT. DENSITY

5440 NORMFAC = LOT.NORMFAC : 605UB 5730 : 6OSUB 10620 : LOCATE RI
'5450

5460 '

5470 ' il DRAIN TANK 18

5480 '
5490 PRINT 82, TAB (All; ' Drain Tant '; : UNITS $ =DT. UNITS $
5500 '

5510 SLOPE =DT. SLOPE : UP.LMT =DT.UP.LMT : LO.LMT =DT.LO.LMT : GE06 :DT.6E0$

5520 CR. RAD =DT.CR. RAD : CR.LEN =DT.CYL.LEN : CVI. RAD =DT.CVI. RAD : DENSITY =DT. DENSITY

5530 NORMFAC =DT.NORMFAC : 605UB 5730 : IF RG.TANKl=' Drain Tant' THEN 5670 ELSE 605UB 10620 : LOCATE RI

5540 '

5550 '

5560 ' It RELIEF OR QUE'ICH TANK 18
'

5570

5500 IF PRINT.FLA660'Y' OR LDT.6E0$='No* OR RQT.6E0$3 " 3' OR DT.6E0$3'No* THEN 5610

5590 LPRINT CHR$(12) : PRINT 82, : PRINT 82, a PRINT 12, TAB (29) ' Parameter list continued'
5600 PRINT 82, : PRINT 82, : PRINT 82,
5610 PRINT 82, TAB (All; RG.TANKl; *:* : UNITS $ =RQT.UNITSS

'5620

5630 SLOPE =RQT. SLOPE : UP.LMT =RQT.UP.LMT : LO.LMT =RQT.LO.LMT : 6E06 =RQT.6E0$

5640 CYL. RAD =RQT.CYL. RAD : CR.LEN =RGT.CR.LEN : CVI. RAD =PQT.CVI. RAD : DENSITY =RQT. DENSITY

5650 NORMFAC = ROT.NORMFAC : 60SUB 5750

5660
'

5670 CLOSE B2 : OPEN 'SCRN:' FOR DUTPUT AS 12
'5600

5690 IF PRINT.FLA66='Y' THEN LPRINT CHR$(12)

5700 GOSUB 10650 GOTO 1210

5710 '
5720

*

5730 88 TANK SUBR0; TINE 18*

'5740

5750 PRINT 82, TAB (BII; ' Level Units' ; TAB (DI); UNITSI

5760 PRINT 82, TAB (BI); ' Calibration Curve'
5770 PRINT 82, TABICII; ' Slope" ; TAB (E!); SLOPE ; ' pounds per '; LEFil(UNITSt,41
5780 PRINT 82, TAB (CII; ' Upper Level Limit'; TAB (Ell; UP.LMT; UNITS $
5790 PRINT 82, TABICII; ' Lower level lielt'; TAB (Ell; LO.LMT; UNITS $
5800

'

5810 IF 6E0l O*Yes' THEN 5840
'

5820

5830 PRINT 12, TABICII; 'Nater Density"; TAB (EI); DENSITY; ' pounds per cubic foot'
5840 PRINT 02, TAB (BI); '6eometric Method Available'; TAB (DII; GEOS

5850
'

5860 IF SE0l O'Yes' THEN PRINT 82, i RETURN

5870 '
5880 PRINT 82, TAB (BII; 'Disensions'
5890 PRINT 82, TABICII; ' Cylinder Radius'; TABIEll ; C R. RAD; ' feet'

5900 PRINT 82, TABIC!l; ' Cylinder Length'; TAB (EI) ; CYL.LEN; ' feet'
5910 PRINT 12, TAB (CII; 'Htad Radius' ; TAB (Ell ; CVI. RAD; ' feet'
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5920 PRINT 82, TABIBI); 'Norsali:ation Factor'; TAB (DII;
5930 PRINT 12,USINS 't.flif'; N0PN AC : PRINT 82,* * RETURN
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'5940 888888888888888

5950 8 CORRECTIONS 8
'

5960 888888888888888*

5970 *

5990 OPEN DOCKET $ FOR INPUT AS 11 : GOSUB 10380 : CLOSE II : REM: Plant Paraseters File
5990 '

6000 '

6010 It SROUP ACCESS MENU tt
'

6020
'

6030 CLS : LOCATE 6,22 : FRINT 'For access, paraseter groups are:' : PRINT
6040 PRINT TAB (24) '(1) Unit Identification,'
6050 PRINT TAB (24) "(2) Vessel and Piping,'
6060 PRINT TAB (24) '(3) Pressurizer,'
6070 FRINT TAB (24) '(4) Volume Control er Makeup Tank,'
6080 PRINT TAB (24) *(5) Drain Tank,'
6090 FR!NT TAD (24) '(6) Relief cr ench Tank, cr'
6100 FRINT TAB (24) '(0) Exit to Data and Analysis Menu." : PRINT
6110 PRINT TAB (22) 'What is your choice (1/2/3/4/5/6/01'; : INFUT Il
6120 CLS
6130 IF Il='1' THEN 6210 ELSE !F It="2' THEN 6780 ELSE If Il="3' THEN 6910 ELSE !F Il='4' THEN 7410
6140 IF Il='5' THEN 7840 ELSE IF Il='6' THEN 8260 ELSE !F It='0' THEN 8870 ELSE 6010
6150

'

6160 '

6170 ' 88 FARAMETER ACCESS MENUS tl

6180
'

6190 8 Unit Identification 8'

6200 '

6210 IDI =1 : OLD. DOCKET 5=DOCKETl

6220 '

6230 CLS : LOCATE 7,10 : FRINT 'The parameters in this group and current values are ' s PRINT
6240 PRINT TAB (12) '(1) Plant Nase -> ' ; PLANTS

6250 FRINT TAB (12) '(2) Unit Number - > ' ; UNIT $

6260 PRINT TAB (12) '(3) Nuclear Steas Systes Supplier -> ' ; NSSS$

6270 PRINT TAB (12) '(4) Docket Musber -> ' ; DOCKET $

6290 FRINT TAB (12) *(0) Exit to the Group Access Menu.' : PRINT

6290 PRINT TAB (10) "What is your choice (1/2/3/4/0)*; : INPUT Il
6300

'

6310 IF Il='0' THEN 6420 ELSE IF Il(>'I' THEN 6330
6320 CLS : LOCATE 12,19 : PRINT ' Type in the new plant naae'; e INPUT * -> ', PLANTS : 60TO 6230
6330 IF Il(>'2' THEN 6350
6340 CLS : LOCATE 12,24 : FRINT ' Type in the new unit number'; : INPUT * -) *, UNIT $ 60TO 6230

6350 IF Il()'3' THEN 6370
6360 GOSUB 2420 : GOTO 6230 : REM: Nuclear Steas Systen Supplier

6370 IF Il()'4' THEN 6230 ELSE CLS : LOCATE 10,24 : PRINT 'The old docket number is 50 '; OLD. DOCKET $

6380 LOCATE 12

6390 PRINT TAB (24) ' Type in the last three digits of *
6400 PRINT TAB (24) 'the new docket number'; : INPUT * -> ", DOCKETS : CLS : SOTO 6230

'
6410

6420 BB$(1)=PLANil : bbl (2): UNIT $ BB$(3)=NSSS$ 3 bbl (4)= DOCKET $ IF DOCKEit=0LD.00CKET$ THEN 6660
'

6430

6440 IF NI=t THEN 6460
6450 FOR JI=1 TO MI-1 : IF DOCKETl=D$(JI) THEN 6490 ELSE NEIT JI

6460 FOR JI=NI+1 TO NUM. PLANTS.ON. FILE : IF DOCKETt:Dl(JI) THEN 6490 ELSE NEIT JI

6470 KILL CLD. DOCKETS : GOTO 6660
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6480 *

6490 CLS : COLOR 16,7 : LOCATE 6,16 : PRINT * CAUTION * ; : COLOR 7,0
6500 PRINT * Docket 50 '; DOCKET $; * already exists as * ; P8(JI); * '; U$(JI)
6510 LOCATE 8,20 : PRINT 'You have two options. You say: '

6520 LOCATE 10,20 : PRINT ' (1) Delete file 50 ';D$(JZ);' *;Pl(JI);" ";U$(JI);" '
6530 LOCATE 11,20 : PRINT ' and replace it with'

,

I

6540 LOCATE 12,20 : PRINT * 50 *;DOCKETl;' '; PLANT $;" "; UNIT $;' ,or'
6550 LOCATE 13,20 : PRINT ' (2) Preserve all files as they were under the old *
6560 LOCATE 14,20 : PRINT ' docket numbers and return to the previous rienu.'
6570 LOCATE 15,20 : PRINT 'What is your choice '; : INPUT Il<

6580 IF I$='l' THEN 6610
6590 IF Il="2' THEN DOCKET $=0LD. DOCKETS : 60TO 6230 ELSE 6490

'
6600

6610 KILL OLD. DOCKETS : NUM. PLANTS.ON. FILE =NUM. PLANTS.ON. FILE-1

6620 FOR II=NI TO NUM. PLANTS.0N. FILE : D$(II)=D$(!!+1) : Pt(II)=Pl(!!+1) : U$(!!)=U$(II+1) : NEIT II
6630 IF JI)NI THEN JI:JI-I
6640 NI=JI
6650 '

6660 D$(NI)=00CKETS : Pl(NI)=PLANil : U$(NI)=LHITl
6670 CPEN 'DOCKLIST' FOR DUTPUT AS 63

6680 FOR II:0 TO NUM. PLANTS.0N. FILE : NRITE 83, D$(II),P$(II),U$(II) : NEIT II
6690 CLOSE 83
6700 '

6710 OPEN DOCKETS FOR DUTPUT AS 81

6720 FOR 11=1 TO 14 : NRITE 11,BBt(!!) : NEIT II
6730 FOR !!=15 TO 45 : PRINT 01, USING 'llilllit.llitilll*; BB(!!) : NEIT II
6740 CLOSE II : OLD.DOCKETl= DOCKET $

6750 '

6760 CLS : 60TO 6010
6770

'

6780 I Vessel and Piping 8*

'6790

6800 IDI = 2
6810

'

6820 CLS : LOCATE 10
6830 PRINT TAB (15) 'The only paraseter in this group is the Vessel and'
6840 PRINT TAB (15) ' Piping Voluse. The current value is * ; BB(45); ' cubic'
6850 PRINT TAB (15) ' feet. Is correction needed (Y/N)*; : INPUT Il
6860

'

6870 IF Il='Y' OR Il='y' THEN 605UB 2600 : BB(45)= VP.VOL : 60TO 6030
6880 IF Il='N' OR Il='n' THEN 6010 ELSE 6820
6890

'

; 6900
'

| 6910 8 Pressurizer i'

6920
'

6930 101:3 : TANKl=' Pressurizer * : UNITS $=BB$(5) : PZR.COMPl= bbl (6) : OLD. COMP $=PIR.COMPl

6940 IF PZR.CCMPl='Yes' THEN CURVE.UNITSl=" cubic feet per * ELSE Cl'PVE. UNITS $=" pounds per *

| 6950 MESSAGEl=' Not Applicable'
'

6960

6970 CLS : LOCATE 4,10 : PRINT 'The Pressurizer paraseters and current values are:' : PRINT

| 6980 PRINT TAB (12) '(1) Level Units -) *; UNITS $
6990 PRINT TAB (12) *(2) Teaperature Caepensation -> '; PZR. COMPS

| 7000 PRINT TAB (12) *(3) Nominal level -)* 1

7010 IF PZR.COMPl='No' THEN PRINT MESSAGE $ ELSE PRINT BB(39); UNITS $

l
i
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7020 PRINT TAB (12) *(4) Bottos Volume ->' ;
7030 IF PIR.COMPl='No' THEN PRINT MESSA6ES ELSE PRINT BB(34); ' cubic feet'
7040 PRINT TAB (12) '(5) Top Volume -)" ;

7050 IF PZR.COMPl='No' THEN PRINT MESSA6El ELSE PRINT 9B(28); ' cubic feet'
7060 PRINT TAB (12) *(6) Slope of the Calibration Curve ->' ; BB(24); CURVE.ul!TSl; LEFil(UNITS $,4)
7070 PRINT TAB (12) *(7) Its upper level limit ->' ; BB(18); : PRINT UNITS $
7080 PRINT TAB (12) '(8) Its lower level limit ->' ; BB(35); : PRINT UNITS $
7090 PRINT TAB (12) '(9) Relieving Tank -> '; R9.TANKl
7100 PRINT TAB (12) '(0) Exit to Group Access Menu.' : PRINT

7110 LOCATE ,12 : COLOR 0,7 : PRINT ' NOTE'; : COLOR 7,0
7120 PRINT ' First correct (1) then (2) and then any other parameter (s).' : PRINT

7130 PRINT TAB (10) 'Nhich do you wish to access (1/2/3/4/5/6/7/8/9/0)'; : INPUT Il
7140 '

7150 CLS : IF I$='0' THEN 6010
7160

'

7170 IF I$ ="1" THEN GOSUB 3980 : PIR. UNITS $= UNITS $ : BB6(5)= UNITS $ : 60TO 6910

7180 IF !$ 0'2" THEN 7230 ELSE GOSUB 2780 : IF PZR.COMPl=0LD. COMP $ THEN 6910

7190 BBt(6)=PZR. COMPS : IF PZR.COMPl='No" THEN 7220

7200 GOSUB 2910 : BB(39)=PZR.LVL. NOM : 605UB 3000 : BB(34)=PIR.BTM.VOL

7210 GOSUB 3030 : BB(28) =PZR. TOP.VOL : 60TO 6910

7220 BB(39)=0 : BB(34)=0 : BB(281'0 : 60TO 6910
7230 IF Il ="3" THEN 605UB 2910 : BB(39)=PIR.LVL. NOM : 60TO 6910

7240 IF I$ ='4' THEN GOSUB 3000 : BB(34)=PZR.BTM.VOL : GOTO 6910

7250 IF Il ="5" THEN GOSUB 3030 : BB(281=PZR. TOP.VOL : 60TO 6910

7260 IF Il s*6" THEN 605UB 4100 : PIR. SLOPE = SLOPE : BB(24)= SLOPE : 60TO 6910
7270 IF Il ='7' THEN 605UB 4180 : PZR.UP.LMT=UP.LMT : BB(18)=UP.LRT : GOTO 6910
7280 IF Il ='8' THEN GOSUB 4230 : PIR.LO.LMT=LO.LMT : BB(35)=LO.LMT : 60TO 6910

7290 IF Il ='9' THEN 605UB 3070 : bbl (8)=RQ. TANK $ ELSE 6910

7300
*

7310 IF R9.TANKl=' Drain Tank' THEN 6910
7320 '

7330 TANKl=RQ. TANK $ : GOSUB 3920 : bbl (12)= UNITS $

7340 60SUB 4080 : BB(36)= SLOPE : 6050B 4180
7350 BB(37)=UP.LMT : 605UB 4230 : BB(38)=LO.LMT

7360 GOSUB 4290 : bbl (7)=6E0$ : IF 6E0$ 0'Yes' THEN 6910
7370 GOSUB 4430 : BB(40)=CYL. RAD : 60SUB 4470 : BB(41)=CYL.LEN : 60SUB 4510 : BB(42)=CVI. RAD

7380 605UB 4580 : BB(43)= DENSITY : BB(44)=NORMFAC : GOTO 6910
'

7390

7400 '
7410 $ Volume Control or Makeup Tank $'

7420
'

7430 101:4 : TANKl=LDT.TANKl : UNITS $=LDT. UNITS $ CLS

7440 '
7450 LOCATE 4,10 : PRINT 'The Volume Control or Makeup Tank parameters and current values are:' : PRINT
7460 PRINT TAB (12) ' (1) Tank Nase -> '; bbl (13)
7470 PRINT TAB (12) * (2) Level Units -> '; bbl (14)
7480 PRINT TAB (12) ' (3) Slope of the Calibration Curve ->' ; BB(15); ' pounds per "; LEFT$(bbl (14),4)
7490 PRINT TAB (12) ' (4) Its Upper Level Limit -)' ; BB(16); bbl (14)
7500 PRINT TAB (12) ' (5) Its Lower Level Limit ->' ; BB(17); bbl (14)
7510 PRINT TAB (12) * (6) Geometric Method -> "; PBl(11)
7520 IF BB$(lll O 'Yes' THEN 7570
7530 PRINT TAB (12) * (7) Cylinder Radius -)' ; BB(19); ' feet'
7540 PRINT TAB (12) * (8) Cylinder length ->' ; BB(20); ' feet'
7550 PRINT TAB (12) * (9) Head Radius -)* , BB(21); ' feet"

!
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7560 PRINT TAB (12) *(10) e'ater Density -)' ; BB(22); ' pounds per cubic foot'
7570 PRINT TAB (12) ' (0) Exit to Group Access Menu.' : PRINT
7580 LOCATE ,13 : COLOR 0,7 : PRINT ' NOTE'; : COLCR 7,0
7590 PRINT ' First correct (1) then (2) and then any other parameter (s).' : PRINT
7600 PRINT TAB (10) 'Nhich do you wish to access (1/2/3/4/5/6'; : IF bbl (11)="Yes' THEN PRINT '/7/8/9/10';
7610 INPUT '/0)'; Il
7620 IF Il ='0' THEN 6010

7630 IF Il ="l' THEN 605UB 3340 : bbl (13) =LD. TANK $ : 60TO 7410

7640 TANKl =LD.TANKl'

7650
'

7660 SLOPE =BB(15) : UP.LMT =BB(16) : LO.LMT =BB(17) : GED$ = bbl (!!) : CYL. RAD =BBil9) : CYL.LEN =BB(20)
7670 CVI. RAD =BB(21) : DENSITY =BB(22) : UNITS $ = bbl (14)

1680 '

7690 IF Il='2' THEN 60SUB 3980 : bbl (14)=UNITSS : 60TO 7410
7700 IF Il='3' THEN SOSUB 4080 : BB(15) = SLOPE

7710 IF Il='4' THEN 605UB 4180 : BB(16) =UP.LMT
7720 IF Il='5' THE't 50SUB 4230 : BB(17) =LO.LMT
7730 IF 6E0$='No' AND (Il="3' OR Il='4' OR Il='5') THEN GOTO 7410
7740 IF GE0l="Yes' AND (Il='3' OR Il='4' OR Il='5*) THEN 60SUB 4680 : GOSUB 7810 : GOTO 7410
7750 IF Il='6' THEN GOSUB 8740 : GOTO 7410

7760 IF Il='7' THEN 605U9 4430 : BB(19) =CYL. RAD : GOSUB 7810 : 6010 7410

7770 IF Il='8' THEN 605UB 4470 : BB(20) =CYL.LEN : 605UB 7810 : 60TO 7410

7780 IF Il='9" THEN GOSUB 4510 : BB(21) =CVI. RAD : COSUB 7810 : 60TO 7410

7790 IF Il="10' THEN 605UB 4580 : BB(22) = DENSITY : GOSUB 7810
7800 GOTO 7410

7810 BB(23)= NORMFAC : CLS : RETURN
'

7820
'

7830

7840 8 Drain Tank $'

'7850

7860 IDI = 5 : TANKl=' Drain Tank' : UNITSl=DT.UNITSS : CLS
'

7870

7880 LOCATE 4,10 : PRINT 'The Drain Tank parameters and current values are:" : PRINT
7890 PRINT TAB (12) '(1) Level Units -> '; bbl (10)
7900 PRINT TAB (12) '(2) Slope of the Calibration turve -)' ; BB(25); ' pounds per '; LEFil(bbl (10),4)
7910 PRINT TAB (12) '(3) Its Upper Level Limit ->" ; BB(26); bbl (10)
7920 PRINT TAB (12) '(4) Its Lower Level Limit ->' ; BB(27); bbl (10)
7930 PRINT TAB (12) '(5) Geometric Method -> '; bbl (9)
7940 IF bbl (9)(>'Yes' THEN 7990
7950 PRINT TAB (12) *(6) Cylinder Radius -)' ; BB(29); ' feet'
7960 PRINT TAB (12) '(7) Cylinder length ->' ; BB(30); ' feet'
7970 PRINT TAB (12) *(8) Head Radius -)* ; BB(31); " feet'

| 7980 PRINT TAB (12) '(9) Nater Density -)' ; BB(32); ' pounds per cubic foot'
' 7990 PRINT TAB (12) '(0) Exit to Group Access Menu.' : PRINT

! 8000 LOCATE ,12 : COLOR 0,7 : PRINT ' NOTE'; : COLOR 7,0
8010 PRINT * First correct (1) and then any other parameter (s)." PRINT

,

[ 8020 PRINT TAB (10) 'Nhich do you wish to access (1/2/3/4/5'; : IF bbl (9)='Yes' THEN PRINT '/6/7/8/9';

j 8030 PRINT '/0)*; : INPUTIl
'

8040

8050 CLS : IF Il='0' THEN 6010
'

8060

8070 SLOPE =BB(25) : UP.LMT =BB(26) : LO.LMT =BB(27) : GE0l =Bal(9) : CYL.RA0=BB(29) : CYL.LEN=BB(30)
8080 CVI. RAD =BB(31) : DENSITY:BB(32) : UNITS $ = bbl (10)

'
8090
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8100 IF Il='l' THEN 60SUB 3980 : bbl (10): UNITS $ 60TO 7840
8110 IF 16='2' THEN 60SUB 4080 : BB(25) = SLOPE !

8120 IF Il='3' THEN GOSUB 4180 : BB(26) =UP.LMT
8130 IF Il='4' THEN GOSUB 4230 : BB(27) =LO.LMT

'
8140

8150 IF 6E0$='No" AND (!$='2' OR Il='3' OR Il='4') THEN 7840
8160 IF GE0l=*Yes' AND (Il="2' OR Il='3' OR Il='4') THEN 605UB 4680 : 60508 8230 : 60TO 7840
8170 IF Il='5' THEN 60SUB 8740 : 60TO 7840
8180 IF Il='6' THEN GOSUB 4430 : BB(29) =CYL. RAD : GOSUB 8230 60TO 7840
8190 IF Il="7' THEN 60SUB 4470 : BB(30) =CYL.LEN : 60SUB 8230 : 60TO 7840
8200 IF Il='8' THEN GOSUB 4510 : BB(31) CVI. RAD : 60SUB 8230 60TO 7840
8210 IF 1$='9' THEN GOSUB 4580 : BB(32) = DENSITY : 60SUB 8230

8220 FOTO 7840

8230 BB(33):NORMFAC : CLS : RETURN

8240
'

8250
'

B260 s Relief or Quench Tank 8'

8270
'

8280 IDI = 6 : TANK $=RQ. TANK $ : UNITS $=RQT.UNITSI : IF TANKl=' Drain Tank' THEN 7860
' ~

8290

8300 CLS : LOCATE 4,10 : PRINT 'The Relief or Quen:h Tank parameters ares' PRINT

8310 PHINT TAB (12) *(!) Tank Nase -> '; bbl (8)
8320 PRINT TAB (12) *(2) Level Units -) *; bbl (12)
8330 PRINT TAB (12) '(3) Slope of the Calibration Curve -)* ; BB(36); ' pounds per '; LEFTl(bbl (12),4)
8340 PRINT TAB (12) '(4) Its Upper Level Lisit ->' ; BB(37); bbl (12)
8350 FRINT TAB (12) '(5) Its Lower Level Limit -)" ; BB(38); bbl (12)
8360 PRINT TAB (12) *(6) 6eceetric Method -) *; bbl (7)
8370 IF bbl (7) O'Yes' THEN 8420
9380 PRINT TAB (12) '(7) Cylinder Ratius -)* ; BB(40); ' feet'
8390 PRINT TAB (12) '(8) Cylinder Length -)* ; BB(41); ' fret'

,

8400 PRINT TAB (12) '(9) Head Radius ->' ; BB(42); ' feet'
8410 PRINT TAB (12) '(10) Nater Density ->' ; BB(43); ' pounds per cubic foot'
8420 PRINT TAB (12) *(0) Exit to the Group Access Menu.' : PRINT

8430 LOCATE ,12 : COLOR 0,7 : PRINT 'h0TE'; : COLOR 7,0
8440 PRINT ' First corrw t (!) then (2n and then any other paraseter(s)." : PRINT
8450 PRINT TA9:12-2) 'Nhich do you wish to access (1/2/3/4/5/6'; IF bbl (7)='Yes' THEN PRINT '/7/8/9/10*;

8460 INPUT '/0)'; Il
8470

'

8450 CLS !F Il='0' THEN 6010
8490 '
8500 IF Il='l' ! HEN 605UB 3070 : bbl (8)=TANKt 6'J10 8260
8510

'

8520 SLOFE =BB(36) : UP.Lii =3B(37) : LO.LMT=BB(39) : SED $= bbl (7) : CYL. RAD =Bb(40) : CYL.LEN=BB(41)

8530 CVI. RAD =BB(42) : DENSITY =BB(43) : UNITS $= bbl (12)

8540 '
8550 IF Il ="2' THEN 6OSUB 3980 : bbl (12): UNITS $ : 60TO 8260

8560 IF Il ="3' THEN COS'JB 4080 : BB(36) SLOPE
,

8570 IF Il ='4' THEN 605U9 4100 : BB(37) =UP.LMT

8580 IF Il ='5' THEN GOSUB 4230 : 9B(38) =LO.LMT

B590 '
8600 IF GE0l='No* AND (Ibs*3' QR Il='4' OR Il='5') THEN 8260
8610 IF SE0l='Yes' ANO (Il='3' CR Il='4' OR Il='5') THEN 60SUB 4680 : 60SUB 8690 60TO 8260
8620 '
8630 IF fl ='6' THEN 605U8 8740 : 60TO 8260
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8640 IF Il ="7' THEN 605UB 4430 : B8(40)=CYL. RAD : 60SUB 8690 : 60TO 8260

8650 IF Il ='8' THEN 605UB 4470 : BB(41)=CYL.LEN : 60SUB 8690 : 60TO B260
8660 IF Il ='9' THEN 60SUB 4510 : BB(42)=CVI. RAD : 60SUB 8690 : 60TO 8260

8670 IF I$="10' THEN 6OSUB 4580 : BB(43)= DENSITY : 605UB 8690.

8680 60TO 8260
8690 BB(44):NORMFAC : CLS : RETURN

8700 '

8710 |
'

8720 It CORRECTION SUBROUTINES 38 I'

8730 '

8740 8 6eometric Method 8 |
'

8750 '

8760 IF IDI:4 THEN 88B1=11 : B1=18
8770 IF 101:5 THEN BBBI=9 : BI=28
8780 IF IDI:6 THEN B991=7 : BI=39
8790 OLD.6E0$=6E0$

'

8800 605UB 4290 : bbl (BBBI)=6E0$ : IF 6E0$=0LD.6E0$ THEN RETURN ELSE IF 6E0$='No' THEN 8840

8810 GOSUB 4430 : BB(BI+1)=CYL. RAD : 605UB 4470 : BB(BI+2)=CYL.LEN : 60SUB 4510 : BB(BI+3)=CVI. RAD

8820 GOSUB 4580 : BB(BI+4)= DENSITY : BB(BI+5)=NORMFAC : RETURN

8830 '

6840 BBIBI+1)=0 : BB(BI+2)=0 : BB(BI+3)=0 : BB(BI+4)=0 : BB(BI+5)=0 : RETURN
8850 '

8860
'

'8870 8 Storage t
8880 '

8890 OPEN DOCKET $ FOR OUTPUT AS 41

8900 FOR II=1 TO 14 : NRITE II, bbl (II) : NEIT II
8910 FOR 11=15 TO 45 : PRINT 01, USING '99999000.00604900'; BB(II) : NEIT II
8920 CLOSE 01 : GOTO 1210 REM: Data and Analysis Menu

|
|

1

.

I
;

.
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|

|

8930 188888888888888888 )
'

8940 8 DATA ANALYSIS 8 |
'

8950 88888888:188888881'

8960 '

8970 ' References:
8980 (1) "ASME Steas Tables,' Fourth Edition.'

8990 (2) ' Horizontal Tanks,' Note to J. Chung from R. Noodruff, May 22, 1981.'

9000
'

'
9010

9020 il DATA INPUT 81'

9030 '

9040 OPEN DOCKET $ FOR INPUT AS 11 : GOSUB 10380 : CLOSE 11

9050 '

9060 CHAIN ' CALC. BAS *,,ALL

9070 '

9080 '

9090 ' I8 ANALYTICAL SUBROUTINES II

9100 '

9110 8 Saturation Temperature 1'

'9120

9130 ' Note: This calculation is based on Page 17, Section 5, Reduced saturation pressure, of Reference (1).
9140 It duplicates saturation temperature as given in Table 2 of Reference (1) for pressures free'

9150 14.696 psia to 3208.2 psia.'

'9160

9170 BETA = PRES 89.806658.453592370/221200005/.0254/.0254
9180 PRINT TAB (16) ' Calculating Saturation Teeperature for'; PRES;' psia.'
9190 THETA = .5 : THETAI = .25
9200 SK1 =-7.6912345648 : SK2 =-26.080236968 : SK3 =-168.17065468 : SK4 = 64.232855048
9210 SK5 =-118.96462258 : SK6 = 4.167117329 : SK7 = 20.97506768 : SK8 = IE+09
9220 SK9 = 6

'
9230

9240 T1 =1-THETA : T2 =TitT1 : T3 =T!!T2 : T4 =T!!T3 : T5 =TitT4
9250 BETAl = 1+SK6til+SK7tT2
9260 BETA 1 = EIP(1/THETAllSKitil+5K2tT2+SK3tT3+SK48T4+SK58T51/ BETA 1-il/(SK88T2+SK91)

9270 IF ABS (BETA-BETAl)(5E-08 THEN 60TO 9300

9280 IF BETA >BETAl THEN THETA = THETA +THETAI ELSE THETA = THETA-THETAl

9290 THETA 1 = THETA!/2! : 60TO 9200
9300 TEMP. SAT = (THETAt647.3-273.15)tt.8+32

9310 RETURN
'9320

9330 '

9340 ' I Density of Nater 8
9350 ' Note: This calculation is based on the following sections of Reference (11--
9360 Page 23; Section 9.1; Sub-region 1, Reduced valuee;'

9370 ' Page 14; Section 2.1; Reduced disensionless quantities;
9380 ' Page 14; Section 1.3; Defined constant quantities; and
9390 Page 9; Chapter IV ; Units, Notation, and Constants.'

9400 It duplicates specific volume as given in Table 3 for teeperature fres 32 to 662 F and for pressure'

9410 from saturation to 14,000 psia.'

9420 '
9430 PRINT TA8(16) ' Calculating the Density of Nater at '; PRINT USING '900.00'; TEMP; : PRINT' F and ';
9440 PRINT USING '999.00'; PRES; i PRINT' psia."

'9450
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9460 SA1 = .84383754054 : SA2 = .00053621621628 : SA3 = 1,72 : SA4 = .073422784898
9470 SA5 = .04975859878 : SA6 = .653715430 : SA7 = 1.15E-06 : SA8 = 1.5108E-05
9480 SA9 = .14188 : SA10= 7.0027531658 : SA!!= .00029952849268
9490 All = 7.9824927178 : A12 = .026165718430 : A13 = .001522411798 : A14 = .022842790540
9500 A15 = 242.16470034 : A16 = 1.2697160880-10 : A17 = .00000020748383288 : A18 = .00000002174020350
9510 A19 = 1.105710498D-09 : A20 = 12.934419340 : A21 = .000013031190720 : A22 = 6.0476263380-14
9520 '
9530 THETA = ((TEMP-32)/1.8+273.151/647.3
9540 THETA 2 = THETAtTHETA : THETA 6 = THETA 2tTHETA2tTHETA2

9550 THETA 11 = IHETA68 THETA 6/ THETA

95/.0 THETA 18 = THETA 6tTHETA68 THETA 6 : T1.E1A19 = THETAITHETA18

9570 THETA 20 = THETAITHETA19

9500 '

9590 BETA = PREST?.806658.453592370/721200004/.0254/.0254

9600 BETA 2 = BETAIBETA : BETA 3=BETAIBETA2

9610
'

9620 Y = 1-SAllTHETA2-SA2/ THETA 6

9630 Z = 1+SQRISA38YlY-2tSA48 THETA +2fSA5tBETA)

9640 '
9650 C!!!! = All ISA5/EIP(196(Ilt5/171
9660 Chit = CH!! + (A12+A134 THETA +A14tTHETA2+A15tEIP(LOG (ABS (SA6-THETAlll10) + A16/(SA7+ THETA 19))

9670 CHIl = CHIl - 1/(SA8+THETAltit(A17+2tA188 BETA +3tA198 BETA 21

9680 CHIl = CHI! - A208 THETA 184(SA9+ THETA 2)t(-3/EIP(LO6(SA10+BETAlt4)+SA11)

9690 CHIl = Chit + 38A218(sal 2-THETs ..iETA2 + 4tA22/ THETA 208 BETA 3
9700 '

9710 SPECIFIC.VDL= CHI 113.178.01601846340

9720
'

9730 DENSITY.WTR = llSPECIFIC.VOL : RETURN : ' lb/ft3
9740 '
9750 '

9760 8 Density of Saturated Steae 8'

9770 '
9780 ' Nota: The fo!!owing equation is a curve fit to the density of saturated steae as given on pages 90 and
9790 91 of Reference (ll. It is accurate to 1.0% or better in the range frea 1400 to 2700 psia.'

9800
'

9810 PRINT TAB (121 * Calculating the Density of Saturated *
9820 PRINT TAB (12) ' Steas at '; PRES; * psia'
9830 '
9840 P = PRES-2000
9850 '
9860 DENSITY.S1M s 5.3104+.0038887tP+1.2782E-06tPIP+6.240002E-10tPIPtP
9870 ',

'

9880 RETURN

[ 9890 '

| 9900 t Tant Inventory 8'

9910 '

99'O Calibration Method'

9930 '

9940 INV.CH6 = SLOPE I (LVL.F - LVL.!) : RETURN

( 9950
'

9960 '

I

;
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!

9970 6eometric Method'

*
j 9990

! 9990_ IF CVI. RAD =)CYL. RAD THEN GOTO 10050

! 10000 '
10010 PRINT : PRINT : PRINT

10020 PRINT TAB (161 ' ERROR: Radius of Convex Head is less than*

10030 PRINT TAB (23) ' Radius of Tank.' :CLOSE 01 : SOTO 10690

10040 '
10050 IF UNITS $=' inches' THEN LVL. FRAC.I=LVL.!/12/2/CYL. RAD ELSE LVL. FRAC.!=LVL.I/100

10060 IF UNITS $=' inches' THEN LVL. FRAC.F=LVL.F/12/2/CYL. RAD ELSE LVL. FRAC.F=LVL.F/100

10070 '

10000 LVL.CH6. FRAC = LVL. FRAC.F - LVL. FRAC.! : MBR.INCRMTS = INT (ABS (LVL.CH6. FRAC)/.0l+1)

10090 LVL.!NCRMT = LVL.CH6. FRAC / MBR.!NCRMTS

10100 '

10110 A = LVL. FRAC.! : F = 0! : PRINT : PRINT : PRINT : Jr TANX$2'Veluse Control Tank' THEN 61=22 ELSE 61=26
10120 PRINT TAB (61) ; ' Integrating ';TANKl;' Volume " : FRINT
10130 '
10140 FOR MI=1 TO MBR.!NCRMTS

10150 COUNT = MBR.INCRMTS - MI + 1

10160 IF COUNT > 9 THEN Fl=39 ELSE FI:40

10170 PRINT TAB (FI); COUNT
4

j 10180 FOR II = 0 TO 1

) 10190 T1 = 4tAl(1-Al :!F TI(0 THEN T1=0

| 10200 T2 = (CVI.RADICVI. RAD)/(CYL.RADICYL.RADI-1 !F T2(0 THEN T2:0

10210 T3 = SQR(T!/T2)4

10220 T4 : T!+T2
10230 T5 = SQR(TitT2)

i 10240 T6 = 4tCYL.RADICYL.RADICYL. RAD

10250 T7 : T6tCYL.LEN/CYL. RAD;

j 10260 Fl!Il : T7850RIT11-T6tT5+T6tT4 TAN (T31

10270 A = A + LVL.INCRMT
'

10280 NEIT II
10290 F = F+(F(Ol+F(l)llLVL.!NCRMT/2
10300 A = A-LVL.!NCR MT

10310 NEIT MI'

10320 INV.CHS = FIDENSITY

10330 PRINT : RETURN

t

'

:

!
.

I
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10340 ' 8888888888888888888
10350 ' 8 SUPPORT MODULES 8

10360 ' It8188ft88til8I8888
10370 '
10380 * 18 PLANT PARAMETERS FILE 88

10390 ' I

10400 FOR II:1 TO 14 : INPUT ll, bbl (II) : NEIT II : FOR 11=15 TO 45 : INPUT 01,BB(II) : NEIT II
10410 '
10420 '

10430 PLANTl= bbl (1) : UNITl= bbl (2) : MSSSl= bbl (3) : VP.VOL=BB(45)
10440 '

10450 PZR. UNITS $ = bbl (5) : PZR.COMPl = bbl (6) : PIR.LVL.NON =BB(39) : PZR.BTP.VOL =BB(34)

10460 PZR. TOP.VOL=BB(28) : PZR. SLOPE =BB(24) : PIR.UP.LMT =BB(18) : PIR.LO.LMT =BB(35)
10470 '

10400 LD.TANKl = bbl (13) : LDT. UNITS $ = bbl (14) : LDT. SLOPE =BB(15) : LDT.UP.LMT =BB(16)
10490 LDT.LO.LMT =BB(17) : LDT.6ED$ =99$(11) : LDT.CYL. RAD =BB(19) : LDT.CYL.LEN =BB(20)
10500 LDT.CVI. RAD =BB(21) : LDT. DENSITY BB(22) : LDT.NORMFAC =BB(23)
10510 '

10520 DT.UNIIS$ = bbl (10) : DT. SLOPE =99(25) : DT.UP.LMT =BB(26) : DT.LO.LMT =BB(27)
10530 DT.6E0$ = bbl (9) : DT.CYL. RAD =BB(29) : DT.CYL.LEN =BB(30) : DT.CVI. RAD =BB(31)
10540 DT. DENSITY =BB(32) : DT.NORMFAC =BB(33)
10550 '

10560 RQ TANKl = bbl (8) : RQT. UNITS $ =B91(12) : RQT. SLOPE =BB(36) : RQT.UP.LMT =BB(37)

10570 RQT.LO.LMT =BB(38) : ROT.6E0$ = bbl (7) : RQT.CYL. RAD =BB(40) : RQT.CYL.LEN =BB(41)
10580 RQT.CVI. RAD =BB(42) : RQT.DENSliY=BB(43) : RQT.NORMFAC =BB(44)
10590 00CKETl =Bal(4) : RETURM
10600 '
10610 ' -

10620 ' 8I INTERRUPTS 88

10630 '

10640 IF PRINT.FLA6ls'N' OR PRINT.FLA69='n' OR DOCKLIST.FLA6ts'Y' THEN 60TO 10650 ELSE RETURN
10650 COLOR 0,7 : LOCATE 23,65,0 : PRINT * Press any '; i COLOR 16,7 : PRINT ' key'; a COLOR 0,7
10660 PRINT '.' COLOR 7,0 : DOCKLIST.FLAGl='N'

10670 Al=!NKEYl : IF Al=" THEN 10670 ELSE CLS : RETURN
10680 '
10690 '

10700 ' 88 CONTINUATION OR TERMINATION is

10710 '

10720 LOCATE 22

10730 '

10740 PRINT TAB (20) 'Do you wish to terminate this session '; COLOR 16,7 : PRINT 'tYlN)'; i COLOR 7,0
10750 INPUT Il
10760 '

10770 IF Il()'Y' AND Il()'N' AND Il()'y' AND Il()'n' THEN 10690
10700 IF Il='N' OR Il='n' THEN 1230,

10790 '

10000 CLS : LOCATE 22,12 : PRINT 'Do you wish to exit to the SYSTEM or's : PRINT * exit to BASIC *;
10810 COLOR 16,7 : PRINT '(S/B)'; COLOR 7,0 : !!!PUT Il
10820 '

10830 IF Ils'B' OR Ils'b' THEN CLS : STOP ELSE IF Il='S' OR Il='s' THEN 10850 ELSE 10000,

| 10840 '
! 10850 CLS : SYSTEM : ETOP

10860'
10970 '
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10080 ' il DELETION OF PLANT PARAMETER FILE il

10890 '
10900 CLS : LOCATE 10,20 : PRINT 'The file which you have chosen to delete is *
10110 CI=(68-LEN(P$(NI)))/2 : LOCATE 12,C1
10920 COLOR 0,7 : PRINT ' 50 '; D$(N!); 's '; Pl(NI); * '; Ut(NI);' ' COLOR 7,0
10930 LOCATE 14,16 : COLOR 7,0 : PRINT 'Are you sure you wish to '; 1 COLOR 0,7 : PRINT ' DELETE ';
10940 COLOR 7,0 : PRINT * this file (YIN)') : INPUT Il : IF It='Y' OR Il='y' THEN 10970
10950 IF Il()'N' AND Il()'n' T EN 10900 ELSE 1230
10960 '
10970 KILL DOCKETS : NUM. PLANTS.ON. FILE =NUM. PLANTS.ON. FILE-1 : FOR 11=N1 TO NUM. PLANTS.ON. FILE

109t'0 D$(!!)=D1(II+1) : Pit!!)=Pt(!!+1) : U$(JI)=Ut(!!+1) : NEIT 11

10990 OPEN 'DOCKLIST' FOR CUTPUT AS I3 : FOR 11=0 TO NUM. PLANTS.ON. FILE : NRITE 13,D$(!!),Pl(II),Ul(II)

!!000 NEIT II : CLOSE 13 : 60SUB 10650 60TO 1230

11010 '
11020 '
11030 ' il DOCKLIST READOUT 88

!!040 '
11050 CLS : IF PRINT.FLA66='Y' THEN CLOSE 02 : OPEN 'LPT!:' FOR OUTPUT AS 62

!!060 OPEN 'DOCKLIST* FOR lilPUT AS 63 : 11=-1
11070 !!=l!+1 : IF EOF (3) THEN 11090
!!0B0 INPUT 03,0$(II),Pt(!!),Utt!!) : 60TO !!070
!!090 CLOSE 13
!!!00 FOR MI=0 TO 11-1 : PRINT 02,Di(MI);Pl(MI);Ut(MI); I NEIT MI
11110 IF PRINT.FLA66='Y' THEN LPRINT CHR$(12) : CLOSE 12 : OPEN 'SCRN ' FOR OUTPUT AS 62

11120 6OSUB 10620 60TO 1230

!!!30 '
!!!40 '
!!!50 ' il DOCKL!$i REPLACEMENT 88

!!!60 '
11170 CLS : LOCATE 11,19 : PRINT ' Input lowest three d: git filenase on dist'
11180 PRINT TAB (19) 'or press RETURN for default -)'; INPUT * ', Ll! : IF LBIs0 THEN LBl=28
!!!90 CLS : LOCATE 11,19 : PRINT ' Input highest three digit filenase on disk';
11200 PRINT TAB (19) 'or press RETURN for default -)'; i INPUT ' ',UB1

11210 IF UBIs0 THEW U81=597 ELSE IF UBI(LB1 THEN til50
!!220 CLS : LOCATE 11 : PRINT TAB (12) 'The coeputer is searching the disk for plant paraseter files.'

!!230 L1=0 : !!=LB1-1 : UB1:UBl+1
11240 Il=STR$(!!) : 01=LEN(I$) : Il=R!6Hil(It,01-1)
11250 IF 11(10 THEN !$='00'+16 ELSE IF !!(100 THEN 14='0'+I4
11260 OPEN Il FOR INPUT AS 11
11270 INPUT 01,PLANil,UN!il : L1=L1+1 : D$(L1)=It : Pl(L11=PLANil : Ut(L1)=UNiil
11280 LOCATE 15,28 : PRINT 'Nueber of files found 'l : COLOR 0,7 : PRINT L1 : COLOR 7,0
11290 CLOSE 01 : 11:11+1 : LOCATE 13,39 : PRINT !! : IF !! (Ull THEN !!240

11300 NUM. PLANTS.ON. FILE =L1 : OPEN 'DCCKLIST* FOR OUTPUT AS 13 : FOR 11=0 TO NUM. PLANTS.ON. FILE
11310 NRITE 83, Ott!!),Pollt),Ut(II) : NEIT II : CLOSE 03 : DOCKLIST.FLA6t='Y'
!!320 CLS : LOCATE 12 : PRINT TAB (34) 'hb Cosplete' : 605U310620 60f01230

!!330 ENO
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10 888888888888
'

20 $ CALC. BAS I
'

30 888888888888
'

40 '

50 ' This sadule is chained free RCSLK9. BAS, Data Analysis, Line 9060, and chains to RCSLK9, Data and
60 ' Analysis Menu, Line 1210, free Continuation Options, Line 5490.
70 '

00 '

90 88 ERROR TRAP 88
'

100 '

!!0 DEFDBL A-Z : DN ERROR GOTO 120 : GOTO 190

120 IF ERR ()27 AND ERR (>24 AND ERR (>25 THEN ON ERROR GOTO 0

130 CLS : LOCATE 12,15 : COLOR 7,0 : PRINT ' Check printer for power and paper.' : GOSUB 4680
140 CLS : RESUME
150 '

'
160

170 88 DATA INPUT 88
'

'
180

190 CLS : LOCATE !!
200 PRINT TAB (19) ' Type test date in quotes'; INPUT * -> ',T.DATEl
210 PRINT TAB (19) ' Type test start time'; I INPUT * -> ',T.TIMEl
220 PRINT TAB (19) ' Type test duration in hours'; I INPUT ' -> ',DURAi!0N
230

'

240 CLS : LOCATE 10

250 PRINT TAB (23) ' Type the quantity of water in gallons:' PRINT
260 PRINT TAB (35) ' Charged'; INPUT * -> *,6AL. CHARGED

270 PRINT TAB (31) 'and Drained'; I INPUT * -) *,6AL. DRAINED
280 '

290 CLS

300 LDT. METHOD 1 =' Cal' : DT.METHODI s' Cat' : RQT. METHOD 6 s' Cal'
310 LDT. NOTE 1 **(11' : DT. NOTES s'(11' RQT.NOTEl s'(ll'

'
320

330 IF LDT.6E01()'Yes' AND OT.6E0l()'Yes' ANL RQT.6E0l()'Yes' THEN 590
340 '
350 LOCATE 10

360 PRINT TAB (18) 'For the following tank (s), select either the'
370 PRINT TAB (18) ' Calibration (C) or the 6eceetric (6) Method for'
380 PRINT TAB (18) ' calculating water inventories:' s PRINT
390

'

400 IF LDT.6E0l='Yes' THEN PRINT TAB (26); LD.TANKl; * '; ELSE 460
410 PRINT'(C/6)'; * INPUT * -> ',Il
420

'

430 IF Il ='C' OR Il s'c' THEN LDT. METHODS s' Cal' ELSE LOT.NOTEl s'(2)'
440 IF Il s'6' OR Il s'g' THEN LDT.NETHODS s'6eo' ELSE !F Il()'C' OR Il()'c' THEN 350
450

'

460 IF DT.6E0$ s'res' THEN PRINT TAB (26) ' Drain Tank '; FL3E 530
470 PRINT '(C/6)'; i INPUT ' -> ',Il
480 '
490 IF Il s'C' OR 11 s'c' THEN Of. METHODS s' Cal' ELSE DT. MOTES s'(2)'
500 IF 18 s*6' CR Il s'g' THEN DT. METHOD $ s'6eo*

510 IF Il()*C' AND Il()'6' AND Il()*c' AND Il()'g' THEN 460
'

520

530 IF RQT.6E0$='Yes' AND RQ.IANKl()' Drain Tank' THEN PRINT TA8(26); R0.fANKl; * '; ELSE 590
i

540 INPUT '(C/6) -> ',Il 1

0-1
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550 ' ;

560 IF Il s'C' OR Il ='c' THEN RQT. METHODS =' Cal' ELSE RQT.N0TEl =*(2)* I

570 IF Il ='6' OR Il s'g' THEN RQT. METHOD 6 s'6eo" ELSE !F IS O'C' AND ISO *c' THEN 530

580 '

590 CLS : LOCATE 9 : AI = 12
600 PRINT TAB (l') ' Type values for the follouing systes variables:' PRINT : PRINT
610

'

620 IF PIR.COMPl O'Yes' THEN 650
630 PRINT TAB (23) ' Pressure, psia ( 1400 ( Range ( 2700 l' : PRINT : 60TO 660

640 '
650 PRINT TAB (IB) ' Pressure, psia ( Hot Leg P sat ( Range ( 3200 )* : PRINT
660 PRINT TAB (29); i INPUT ' Initial Value -> *, PRES.!
670 PRINT TAB (29); INPUT ' Final Value -> *, PRES.F
680

'

690 CLS : LOCATE 12-
700 PRINT TAB (22) 'T Ave, degrees F ( 32 ( Range ( 662 l' : PRINT
710 PRINT TAB (29); IP?UT ' Initial Value -> ",T. AVE.!

720 PRINT TAB (29); i INPUT ' Final Value -> ',T. AVE.F

730
'

740 CLS LOCATE 12 : PRINT TAB (18) ' Pressurizer Level, *;LEFil(PIR.UNITSt,6);' (*; PIR.LO.LMT;

750 PRINT '( Range (';PIR.UP.LMT;')* PRINT

760 PRINT TAB (29); i INPUT ' Initial Value -> ',PIR.LVL.!
770 PRINT TABI29); INPUT ' Final Value -> ',PZR.LVL.F

'
780

790 IF RQ. TANK 5=' Drain Tank' THEN 910
'

000

810 CLS : LOCATE 12
820 PRINT TAB (IB) RQ.TANKl;' Level, ';LEFil(RQT.UNITSl,6);
B30 IF RQT.NETHODis' Cal' THEN PRINT * (';RQT.LO.LMT;'( Range (';RQT.UP.LMT;')' : 60TO 870

840 IF RQT.METHODis*6eo* AND RQT.UNITSl='I' THEN PRINT ' ( 0 ( Range ( 100 l' 60TO 870

B50 IF RQT.METHODis'6eo" AND RQT.UNITSt=' inches' THEN PRINT ' ( 0 ( Range ('ll282tRQT.CYL. RAD;'l'

860 '
870 PRINT
880 PRINT TAB (29); i IMPUT ' Initial Value -> *,RQT.LVL.!
890 PRINT TAB (29); I INPUT ' Final Value -> ',RQT.LVL.F
900 '
910 CLS : LOCATE 12
920 PRINT TAB (18); LD.TANKl; * Level, 'l LEFil(LDT.UNITSt,6);
930 IF LDT. METHOD $2' Cal' THEN PRINT ' (';LDT.LO.LMT;'( Range (';LDT.UP.LMT;')' : 60TO 970

940 IF LOT.METHODis'Geo' AND LDT.UNITSis'1' THEN FRINT ' ( 0 ( Range ( 100 l' : GOTO 970
950 IF LDT.METHODis'Seo' AND LDT.UNITSis' inches' THEN PFINT ' ( 0 ( Range ('ll212tLOT.CYL. RAD;'

'
960

970 PRINT
980 PRINT TAB (29); 3 INPUT ' Initial Value -> ',LDT.LVL.!
990 PRINT TAB (29); i INPUT ' Final Value -> ',LDT.LVL.F
1000 '
1010 CLS : LOCATE 12
1020 PRINT TAB (IB) ' Drain Tank Level, ';DT.UNITSl;
1030 IF DT.METHODis' Cal' THEN PRINT * (';DT.LO.LMT;'( Range (';DT.UP.LMT;'l' 60TO 1070*

1040 IF DT.NETHODis'Geo' AND DT. UNITS $s'I' THEN PRINT * ( 0 ( Range ( 100 l' 60TO 1070

1050 IF DT.METHODis*6eo' AND DT.UNITSD' inches' THEN PRINT * ( 0 ( Range ('il282 TDT.CYL. RAD;*)*t

1060 '

|

|
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1070 PRINT

1080 PRINT TAB (29); I INPUT ' Initial Value -> ",DT.LVL.I
1090 PRINT TAB (29); INPUT ' Final Value -> *,DT.LVL.F
1100 '
1110 CLS : LOCATE 7

!!20 PRINT TAB (18) ' Choose the temperature and pressure conditions to'
1:30 PRINT TAB (18) ' establish the density of the leakage. The choices'
1140 PRINT TAB (18) 'are * PRINT

1150 PRINT TAB (18) ' (1) Standard Conditions,'
!!60 PRINT TAB (IB) ' (2) Average Reactor Cooling Systea Conditions,'
!!)0 PRINT TAB (18) * (3) Other.' : PRINT
1180 PRINT TAB (18) 'Which would you like (1/2/3)'; I INPUT Il
!!90 '
1200 IF Il()'1' AND 16()*2' AND Il()'3' THEN 1110
1210 IF Il s'1' THEN LEAK.CONDS =' Standard' LEAK. TEMP =70 : LEAK. PRES =14.7 : LEAK. PRES =14.7

1220 IF Il s'2' THEN LEAK.COND$ s' Ave RCS' s LEAK. TEMP =(T. AVE.!+T. AVE.F)/2 : LEAK. PRES =(PRES.!+ PRES.Fl/2

1230 IF Il s'3' THEN LEAK.CONOS ='Other' ELSE 1280

1240 '
1250 LOCATE IB : PRINT TAB (18) ' Type the selected tesperature in degrees F'; INPUT * -> ', LEAK. TEMP

1260 LOCATE 19 : PRINT TAB (18) ' Type the selected pressure in psia : INPUT ' -> ', LEAK. PRES*

1270 '
1280 605U8 4760 : CLS : REM: Input Check

1290 '
1300 '
1310 ' il CALCULATIONS tl

1320 '
1330 * References:
1340 ' (1) "ASME Steae Tables,' Fourth Edition.
1350 * (2) ' Horizontal Tanks,' Note to J. Chung froe R. Woodruff, May 22,1991.
1360 '
1370 LOCATE 12,24 : PRINT' Performing leak rate calculations'

,

1380 '
1390 IF PIR.COMPl()'No' THEN 1490

1400 '
1410 '
1420 ' I Uncoopensated Pressurizer 8

1430 '
1440 PIR.!NV.! = PIR. SLOPE 8 PIR.LYL.!
1450 PZR.!NV.F = PIR.5 LOPE I PIR.LVL.F

1460 60TO 1650

1470 '
1480 '
1490' 8 Compensated Pressurizer i

1500 '
1510 PRES = PRES.! : 6OSUB 3460 : REM: Saturation Teeperature

1520 TEMP = TEMP. SAT : 605UB 3790 : REM: Density of water

1530 '
1540 6OSUB 4180 : REM: Density of Saturated Steae

1550 '
i 1560 PIR.!NV.! = DENSITY.NTRtilR.BTM.VOL
'

1570 PIR.!NV.! PlR.INV.!* DENSITY.STMtPIR. TOP.VOL+(DENSITY.WTR-DENSITY.STMit(PIR.LVL.1-PZR.LVL.NOMitPIR. SLOPE

1580 PRES = PRES.F : GOSUB 3460

1590 TEMP = TEMP. SAT : 605U8 3790

1600 '

0-3
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!
1610 GOSUB 4180

'

1620 '

1630 PZR.l W.F = DENSITY.WTR 8 PIR.BTM.VOL + DENSITY.STM iPIR. TOP.VOL

1640 PZR.!NV.F = PZR.INV.F + (DENSITY.WTR - DENSITY.STM)t(PIR.LVL.F - PZR.LVL.NON) * PZR. SLOPE
1650 PZR.!NV.CH6 = PIR.!NV.F - P7R.INV.!
1660 '
1670 '
1680 ' 8 Vessel and Piping i
1690 '
1700 PRES = PRES.! : TEMP =T. AVE.! : 605U8 3790 : REM: Density of Water

1710 '
1720 VP.!NV.! = DENSITY.NTR I VP.VOL

1730 '
1740 PRES = PRES.F : TEMP =T. AVE.F : 605U8 3790

1750 '
1760 VP.!W.F = DENSITY.NTR I VP.VOL

1770 VP.!W.CH6 = VP.!NV.F - VP.!W.!
1780 '
1790 '
1800 ' 8 Volume Control (or Makeup) Tank 8

1810 '
1820 TANK $ =LD. TANKS : DENSITY = LOT. DENSITY : UNITS $=LDT. UNITS $ CYL. RAD =LDT.CYL. RAD

1830 CYL.LEN=LDT.CYL.LEN : CVI. RAD =LDT.CVI. RAD : LVL.I =LDT.LVL.I : LVL.F =LDT.LYL.F : SLOPE = LOT. SLOPE

1940 '
: 1850 IF LDT. METHOD $s' Cal' THEN 605UB 4300 : REM: Calibration Method

1860 IF LDT. METHOD $s'Eeo" THEN 60S08 4350 : REM: Geometric Method

1870 IF LDT.METHODis'6eo' THEN INV.CH6 = IW.CHG t LOT.NORMFAC

1880 '
1890 LDT.!W.CHG = INV.CH6

1900 '
1910 '
1920 ' I Quench (or Relief) Tank I

i 1930 '
1940 IF LEFil(RQ TANKl,Il s'D' THEN 2050
1950 TANKl =RQ. TANK $ 1 DENSITY =RQT.DENStiY : UN!!Sl=RQT. UNITS $ e CYL. RAD =RQT.CYL. RAD : SLOPE =RQT.SLDPE

1960 CYL.LEN=RQT.CYL.LEN : CVI. RAD =RQT.CVI. RAD LVL.! =RQT.LVL.! : LVL.F =RQT.LVL.F
1970 '

; 1980 IF RQT.METHODis' Cal' THEN 60SUB 4300

1990 IF RQT. METHOD $s'6eo' THEh GOSUB 4350

2000 IF RQT.METHODis'6eo' THEN IW.CH6 = INV.CH6 i RQT.NORMFAC

2010 '
2020 RQT.!W.CH6 = !NV.CHG

|
2030 '
2040 '
2050 ' t Drain Tank i
2060 *

2070 TANKl =' Drain Tank' : DENSliY=DT. DENSITY : UNITSl=DT.UNiiSl : CYL. RAD =DT.CYL. RAD : CYL.LEN=Di.CYL.LEN
' 2000CVI. RAD =DT.CVI. RAD : LVL.! :DT.LVL.! : LVL.F =Di.LVL.F : SLOPE =Di. SLOPE

2090 '
2!00 IF DT.METHODis' Cal' THEN 60 SUI 4300

2110IFDT. METHOD $='6eo'THEN6OSUB4350

2120 IF DT.METHODis'Geo' THEN I W.CH6 = INV.CH6 i Di.NORMFAC

| 2130'
| 2140 Of.!W.CH6 =lW.CH6

D-4

. _ _ _



APPEND!I Di CALC. BAS

1
2150 '
2160 '

-2170 ' 8 Nater Charged and Drained i
2180 '
2190 MASS. CHAR 6ED = 8.3238 8 6AL. CHARGED : REN: Mass in Pounds
2200 MASS. DRAINED = 8.3238 8 6AL. DRAINED

2210 '
2220 * 8 Leakage Density 1

2230 '
2240 *

2250 PRES = LEAK. PRES : TEMP = LEAK. TEMP

2260 605UB 3790 : REM: Density of Water
2270 LEAK. DENSITY = DENStif.UTR

2280 '
2290 '
2300 ' 8 Leak Rates t
2310 '
2320 RCS.!NV.CH6 = VP.!NV.CH6 + PZR.!NV.CH6 + LOT.!NV.CHG - MASS. CHAR 6ED + MASS. DRAINED

2330 '
2340 GROSS. LEAK. RATE = -RCS.!NV.CH6/ LEAK.DENSITYt7.4Bl/DURAi!DN/60

2350 '
2360 IDENT. LEAK. RATE = (RQT.!NV.CH6 + DT.!NV.CHG)/ LEAK.DENSliY

2370 IDENT. LEAK. RATE = IDENT. LEAK.RATEt7.481/DURAT!0N/60!

2300 UNIDENT. LEAK. RATE = GROSS. LEAK. RATE - IDENT. LEAK. RATE

2390 '
2400 '
2410 ' 88 DATA DUTPUT 18

2420 '
2430 CLOSE 2 : IF PRINT.FLAGI O'Y' THEN OPEN 'SCRN ' FOR OUTPUT AS 2 ELSE OPEN 'LPils' FOR OUTPUT AS 2

2440 '
2450 CLS : LOCATE 3 : PRINT 82, a PRINT 82, i PRINT 82, TAB (42); 'NRC' s PRIMI 92, *

2460 '
2470 PRINT 82, TAB (27); '!NDEPENDENT MEASuliEMENTS PROGRAM' s PRINT 82,

2480 PRINT 82, TAB (27); ' REACTOR COOLING SYSTEM LEAK RATES * PRINT 82, i PRINT 12,
2490 PRINT 02, TAB (!!); 'STAi!0N: '; PLANil; TAB (48); ' TEST DATE : '; PRINT 02, T.DATEl

2500 PRINT 82, TABill); ' UNIT '; UN!il ; TAB (48); ' START i!ME: '; PRINT 12, T.i!MEl
2510 PRINT 82, TAB (ll); ' DOCKET : 50 '; DOCKEil; TAB (48); I PR!NT 82, 'DURAi!0K '; DUP'.i!0N; '. Sours'
2520 PRINT 82, i PRINT 82,

2530 '
2540 60508 4670 : REM: Conditional Stop

2550 '
2560 PRINT 02, TAB (39); 'fEST DATA' s PRINT 02, i PRINT 82, TAB (48); 'Initia!'; TAB (63); ' Final'
2570 PRINT 02, TAB (16); 'Systes Parameters * i PRINT 02,
2500 PRINT 02, TAB (17); ' Pressure, psia' ; TAB (48); PRES.! ; TAB (62) ; PRES.F
2590 PRINT 82, TAB (17); 'T Ave, degrees F' ; TAB (48); i.AYE.!; TAB (62) ; T. AVE.F : PRINT 02,
2600 FRINI 02, IAB(16); 'Nater Levels * PRINT 82,

2610 PRINT 82, TAB (17); ' Pressurizer, * ; PlR. UNITS $ ; TAB (48) ;
2620 PRINT 82, PIR.LVL.!; TAB (62) PIR.LYL.F

2630'
2640 IF RQ.iANKl=' Drain Tank' THEN 2680

2650'
2660 PRINT 82, TAB (17); RQ.iANKS ; *, * ; ROT.UN!!S$; TAB (48); ROT.LVL.!;
2670 PRINT 82, TAB (62): ROT.LYL.F

2680 PRINT 02, TABil7); LD. TANK $ ; *, * ; LDT.UN!IS$; TAB (48); Llf.LVL.!
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2690 PRINT 82, TAB (62); LDT.LVL.F
2700 PRINT 82, TABil7); ' Drain Tank, * ; DT. UNITS $ ; TAB (48); DT.LVL.!;
2710 PRINT B2, TAB (62); DT.LYL.F : PRINT 82,
2720 PRINT 82, TAB (16); 'Nater Charged s'; GAL. CHARGED ; ' gal';
2730 PRINT 02, TAB (46); 'Nater Drained s'; 6AL. DRAINED 1 ' gal'
2740 '
2750 605UB 4670 : PRINT 82, a PRINT 12,

2760 '
2770 PRINT 82, TAB (38); ' TEST RESULTS' PRINT 82,

2700 PRINT 82, TAB (ill; ' Change in Nater Inventary in poundst' s PRINT 82,
2790 *

2000 IF RQ.TANKl='Orain Tank' THEN 2970

2810 '
2820 PRINT 02, TABil2) ; ' Vessel & Piping'; TAB (35);
2830 PRINT 02, USING 'ltitet'; VP.!NV.CH6 ;

2840 PRINT 82, TAB (44) ; R9.TANKt ;** ; RQT.NOTEl; TAB (67);

2850 PRINT 82, USIN6 '900000'; RQT.!NV.CH6

2860 PRINT 02, TAB (12) ; ' Pressurizer' ; TAB (35) ;
2870 PRINT 82, USING '900900'; PIR.!NV.CH6;
2880 PRINT 82, TAB (441 | ' Drain Tank'; * '; DT. NOTES ; TAB (67);
2890 PRINT 82, USING '900000'; DT.!NV.CH6
2900 PRINT 82, TABil2) ; LD.TANKl ; * '; LDT.NOTEl; TAB (35);
2910 PRINT 82, USING '900000'; LDT.!NV.CH6 |
2920 PRINT 82, TAB (67) ; '----- '
2930 PRINT 82, TAB (12) ; 'Less: Nater Charged' ; TAB (35);
294; PRINT 82, USING '900000'; MASS. CHAR 6ED;

2950 PRINT 12, TAB (44) ; ' Collected leakage' ; TAB (67);
2960 PRINT 02, USING '900000'; ROT.!NV.CH6+DT.!NV.CH6 : GOTO 3070

2970 PRINT 82, TAB (12) ; ' Vessel & Piping' ; TAB (35);

2980 PRINT 02, USING '990000'; VP.!NV.CH6 ;
2990 PRINT 82, TAB (44) ; ' Drain Tank'; ' '; DT.NOTEl ; TAB (68);
3000 PRINT 82, USING '900000'; DT.!NV.CH6

3010 PRINT 02, TAB (12) ; ' Pressurizer' ; TAB (35);

3020 PRINT 82, USING '900004'; PIR.!NV.CH6;
3030 PRINT 82, TAB (12) ; LD.TANKl ; ' '; LDT.NOTEl; TAB (35);
3040 PRINT 82, USING 'Ittlit'; LDT.!NV.CH6
3050 PRINT 82, TAB (12) ; 'Less: Nater Charged' ; TAB (35);
3060 PRINT 12, USING '900000'; MASS. CHAR 6ED

3070 PRINT 12, TAB (12) ;'Plus: Nater Drained' ; TAB (35);

3080 PRINT 02, USING '900000'; MASS. DRAINED

3090 PRINT 12, TAB (35) ; '----- '
3100 PRINT 02, TABil2) ; ' Cooling Systen' ; TAB (34);

3110 PRINT 02, USING 'llittil'; RCS.!NV.CHG
3120 PRINT 82, a PRINT 82,

3130'
3140 60S'JB 4670 : REM: Conditional Stop
3150 '
3160 PRINT 02, TABill) ; ' Leak Rates in gpa (3):' s PRINT 82,

! 3170 PRINT 02, TAB (33) ; ' Gross' ; TAB (46);

| 3190 PRINT 82, USING '600.00'; 6ROSS. LEAK. RATE;

3190 PRINT 12, TAB (33) ; ' Identified' ; TAB (46);

3200 PRINT 82, USING '900.00'; IDENT. LEAK. RATE

3210 PRINT 12, TAB (33) ; ' Unidentified' ; TAB (46);

3220 PRINT 02, USING '900.00'; UN! DENT. LEAK. RATE
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3230 PRINT 82, i PRINT 82,
3240 PRINT 82, TAB (lli ; '(1) Determined free tank calibration curve."
3250 PRINT 82, TAB (!!) ; '(2) Determined froe tank dimensions.'
3260 PRINT 82, TABill) ; '(3) The density used for converting inventory ';
3270 PRINT 82, " change to leak" : PRINT 82, TAB (16);' rate was *;
3280 PRINT 82, USING '80.00' ; LEAK.0ENSITY; PRINT 82, ' pounds / cubic foot based on';

3290 '
3300 IF LEAK.CONUl=' Standard' THEN PRINT 82, ' standard'

3310 IF LEAK.COND$=' Ave RCS' THEN PRINT 82, ' average RCS'
'

3320 IF LEAK.COND$=' Standard' OR LEAK.CONDi=' Ave RCS' THEN PRINT 82, TAB (16);' conditions.'

3330 IF LEAK.CONDi='Other' THEN PRINT 82, LEAK. TEMP; ' degrees F and'

3340 IF LEAK.COND$='Other* THEN PRINT 82, TAB (16) ; 'and'; LEAK. PRES; ' psia."

3350 '
3360 PRINT 82, i PRINT 82, t GOSUB 4670 : Conditional Stop*

3370 '
3380 IF PRINT. FLAGS ="Y' THEN LPRINT CHR$(12)

3390 GOSUB 5380 : REM: Continuation Options

3400 '
3410 CLOSE 2 : OPEN 'SCRN:' FOR OUTPUT AS 2 : GOTO 4800

3420 '
3430 '
3440 ' 88 ANALYTICAL SUBROUTINES 88

3450 '
3460 ' t Saturation Teeperature t
3470 '
3480 ' Note: This calculation is based on Page 17, Section 5, Reduced saturation pressure, of Referencs (!).
3490 ' It duplicates saturation temperature as given in Table 2 of Refercnce (1) for pressures fres
3500 ' 14.696 psia to 3208.2 psia.
3510 '
3520 BETA = PRES 89.806658.453592370/221200000/.0254/.0254

3530 THETA = .5 : THETA 1 = .25

3540 '
3550 SK1 =-7.6912345640 : SK2 =-26.000236968 : SK3 =-168.17065460 : SK4 = 64.232855048 : SK5 =-118.96462256
3560 SK6 = 4.167117328 : SK7 = 20.97506760 : SK8 = IE+09 : SK9 = 6

3570 '
3580 T1 al-THETA : T2 =Titil : T3 =TitT2 : T4 =TitT3 : T5 =TitT4
3590 '
3600 BETA! = 1+5K6til+5K7tT2

3610 BETAl = EIP(1/THETAl(SK!!T!+SK2tT2+SK38T3+SK4tT4+SK5tT51/BETAl-T!/(SK8tf2+SK91)

3620 '
3630 IF ABSIBETA-BETAll(5E-08 THEN 3670

3640 IF BETA >BETAl THEN THETA = THETA + THETA! ELSE THETA = THETA-THETA 1

3650 '
3660 THETA 1 = THETAl/2! GOTO 3550

3670 TEMP. SAT = (THETAt647.3-273.15)ti.8+32

3680 '
3690 IF TEMP. SAT (= 662 THEN 3760

3700 '
3710 CLS : LOCATE 10
3720 PRINT TAB (16) 'NARNIN6! Saturation Teeperature exceeds'
3730 PRINT TAB (23) '662 F. Nater density for pressurizer is'
3740 PRINT TAB (23) ' inaccurate.'

'
3750 GOSUB 4680

3760 RETURN
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3770 '
3780 '
3790 ' 8 Density of Water i j
3800 ' |

I3810 ' Note: This calculation is based on the following sections of Reference (ll--
3820 ' Page 23; Section 9.1; Sub-region 1, Reduced valuee;
3830 ' Page 14; Section 2.1; Reduced disensionless quantities;
3840 ' Page 14; Section 1.3; Defined constant quantities; and
3850 ' Page 9; Chapter IV ; Units, Notation, and Constants.
3860 ' It duplicates specific volume as given in Table 3 for teeperature froa 32 to 662 F and for
3870 ' pressure free saturation to 14,000 psia.
3980 '
38T0 '

3900 SA1 =.84383754058 : SA2 =.00053621621628 : SA3 =1.72 : SA4 =.073422784898 : SA5 =.04975858870

3910 SA6 =.653715430 : SA7 =1.15E-06 : SA8 =1.5100E-05 : SA9 =.14188 : SA10=7.0027531650

3920 SA!!=.00029952849260

3930 '
3940 A11 =7.9826927178 : A12 = .026165718430 : A13 =.001522411798 : A14 =.022842790540

3950 A!! 2242.16470030 : A16 =1.2697160880-10 : A17 s.00000020748383280 : A18 =.00000002174020350
3960 A19 =1.105710498D-09 : A20 =12.934419348 : A21 s.00001308!190720 : A22 =6.0476263380-14
3970 '

3980 THETA =l(TEMP-321/1.8+273.151/647.3 : THETA 2 =THETAITHETA THETA 6 = THETA 28 THETA 28 THETA 2

3990 THETA!! =1HETA6tTHETA6/ THETA : THETA 18 = THETA 6tTHETA68 THETA 6 : THETA 19 = THETA 8 THETA 18

4000 THETA 20 =THEiAtTHETA19

4010 '
4020 BETA = PRES 89.806658.453592370/221200000/.0254/.0254

4030 BETA 2 = EETAtBETA : BETA 3=BETAtBETA2

4040 '
4050 Y = 1-SAllTHETA2-SA2/ THETA 6

4060 1 = Y+SQR(SA38YlY-2tSA48 THETA +2tSA5tBETA)

4070 '

4080 CH!! = A11tSA5/EIP(LOG (lll5/17)+(A!2+A13| THETA +A148 THETA 2+A158EIP(LOG (ABS (SA6-THETA))t10)+A16/(SA7+ THETA 19))

4090 Chit = CHI! - 1/(SA8+ THETA 111t(A17+28A18tBETA+31A198 BETA 2)

4100 CH!l = CHl! - A20tTHETA18t(SA9+ THETA 2)l(-3/EIP(LOGISA10+BETAlt4)+SA11)
4110 Chit = CHI! + 3tA218(sal 2-THETAllBETA2 + 4tA22/ THETA 208 BETA 3

4120 '
4130 SPECIFIC.VOL= Chill 3.178.01601846340

4140 '

4150 CENSITY.WTR = 1/SFECIFIC.VOL : RETURN : REM: lb/ft3
4160 '
4170 '
4180 ' 8 Density of Saturated Steae 8
4190 '

4200 ' Note: The following equation is a curve fit to the density of saturated stese as given on pages 90 and
4210* 91 of Reference (1). It is accurate to 1.0% or better in the range froe 1400 to 2700 psia, l
4220 '
4230 P = PRES-2000

4240 DENSITY.STM = 5.3104+.0038887tP+1.2782E-06tP8P+6.24E-10tP8 PIP
4250 RETURN

4260 '
4270 '

.
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i

L 4280 ' I Tank Inventory 8
4290 '

4300 ' Calibration Method
4310 '
4320 IN''."36 = SLOPE I (LVL.F - LVL.1) : RETURN
4330 '
4340 '
4350 ' 6eometric Method
4360 '

4370 IF CVI. RAD =>CR. RAD THEN 60TO 4430

4380 '

4390 PRINT : PRINT : PRINT

4400 PRINT TAB (16) ' ERROR: Radius of Convex Head is less than'
4410 PRINT TAB (23) ' Radius of Tank.' :CLOSE 1 : 60TO 4800
4420 '

4430 IF UNITSl=' inches' THEN LVL. FRAC.I=LVL.1/12/2/CYL. RAD ELSE LYL. FRAC.I=LVL.!/100

4440 IF UNITSl=' inches' THEN LVL. FRAC.F=LR.F/12/2/CR. RAD ELSE LYL. FRAC.F=LVL.F/100

4450 '
4460 LVL.CH6. FRAC = LYL. FRAC.F - LYL. FRAC.I

4470 NMBR.INCRMNTS = INT (ABS (LVL.CHG. FRAC)/.0l+1)

4480 LVL.INCRMNT = LVL.CH6. FRAC / NMBR.!NCRMNTS

4490 A = LYL. FRAC.I : F = 0! : PRINT : PRINT : PRINT
4500 '
4510 FOR MI=1 TO NMBR.!NCRMNTS

4520 COUNT = NMBR.!NCRMNTS - MI + 1

4530 FOR NI = 0 T0 1

4540 T1 = 4tal(1-A) : T2 = (CVI.RADICVI. RAD)/(CR.RADICR.RADI-l : T3 = SORITl/T2) : T4 = T1+T2
4S50 T5 = SQR(TitT2) : T6 = 4tCR.RADICYL.RADICR. RAD T7 = T6tCR.LEN/C R. RAD

4560 F(NI) = T7tSQR(T!)-T6tT5+T6tT4tATN(T3)

4570 A = A + LYL.!NCRMNT

4580 NEIT NI

4590 F = F+(F(0)+F(l))tLVL.!NCRMNT/2
4600 A = A-LYL.INCRMNT

4610 NEIT MI

4620 INV.CH6 = FIDENSITY : RETURN

4630 '
4640 '
4650 ' It INTERRUPTS tt

4660 '
4670 PRINT : IF PRINT.FLAGl s'Y' THEN RETURN ELSE 4680

4680 COLOR 0,7 : LOCATE 23,29 : PRINT ' To Continue, press any ';
4690 COLOR 16,7 : PRINT ' key'; 1 COLOR 0,7 : FR!NT '.' COLOR 7,0
4700 '
4710 Al=INKEYs : IF Al =" THEN 4710
4720 '
4730 CLS LOCATE 5 RETURN

4740 '
4750 '

!

|
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4760 ' It INPUT CHECK 88

4770 '
4780 ' 8 Corrections t
4790 '
4800 CLS : LOCATE 1,18

4810 PRINT 'You say change the following data input to'
4820 LOCATE 7,18 : PRINT 'perfore the leakrate calculation. *
4830 LOCATE 4,20 : PRINT '(1) Test Duration ( in hours 1 -> ' ; DURATION
4840 LOCATE 5, 2 : PRINT ' Quantity of mater, gallons'
4850 LOCATE 6, 2 : PRINT ' (2) charget: ; 6AL. CHAR 6ED'

4860 LOCATE 7, 2 : PRINT * (3) draints: * I 6AL. DRAINED
4870 LOCATE 9, 2 : PRINT ' Pressure, psia * ;

4880 LOCATE 10, 2 : PRINT ' (4) initial * ; PRES.!
4890 LOCATE 11, 2 : PRINT ' (5) final * ; PRES.F

4900 LOCATE 13, 2 : PRINT 'T Ave , degrees F ' 'j
4910 LOCATE 14, 2 : PRINT * (6) initial ' ; T. AVE.1

4920 LOCATE 15, 2 : PRINT * (7) final | T. AVE.F : JI=43
*

4930 LOCATE 5,43 : PRINT LD.TANKl;' level,' ; LEFTSILDT. UNITS $,61 i

4940 LOCATE 6,43 : PRINT ' (B) initial ; LDT.LVL.! I
' '

4950 LOCATE 7,43 : PRINT * (9) final I LDT.LVL.F
*

4960 LOCATE 9,43 : PRINT ' Drain tank level, * ; LEFil(DT. UNITS $,61

4970 LOCATE 10,43 : PRINT ' (10) initial: * ; DT.LVL.!
4980 LOCATE 11,43 : PRINT ' (11) finals * i DT.LVL.F
4990 LOCATE 13,43 : PRINT ' Pressurizer level, * ; LEFil(PIR.tm!TS$,61
5000 LOCATE 14,43 : PRINT * (12) initials * ; PZR.LVL.I
5010 LOCATE 15,43 : PRINT * (13) final ' ; PIR.LVL.F : JI=T21+2
5020 '
5030 IF RQ.TANKl=' Drain Tank' THEN RI=19 360TO 5000 ELSE RI=21
5040 '
5050 LOCATE 17,22 : PRINT RQ. TANK $l' level, * ; LEFil(RQT.UNITSt,6)
5060 LOCATE 18,22 : PRINT * (14) initial: ' ; RGT.LVL.!
5070 LOCATE 19,22 : PRINT * (15) final ' ; RQT.LVL.F

5000 LOCATE RI,14 : PRINT 'To change the value of a paraseter type its nueber.'
5090 LOCATE RI+1,14 : PRINT 'When paranters are correct type 0 *;;

5100 INPUT' -> ',II
5110 '
5120 IF 11=0 THEN RETURN

5130 '
5140 LOCATE RI,14 : PRINT * *

3150 LOCATE RI+1,14 : PRINT ' *

5160 LOCATE RI+1,14 : PRINT 'i p e in the value for ites number '; II;
5170 INPUT * -> *,NEN.VALUE

5180 '
5190 ON II 60TO 5210,5220,5230,5240,5250,5260,5270,5300,5310,5320,5330,5340,5350,5280,5290

,

5200 ' l
'

5210 DURAi!ON = NEW.YALUE 60TO 4800

5220 6AL. CHARGED = E W.VKUE : 60TO 4800

5230 SAL.DRA!E D = E W.V KUE : 60TO 4800

l 5240 PRES.! = NEN.VALUE : 60TO 4800

( 5250 PRES.F = NEW.VALUE : GOTO 4800

5260 T. AVE.1 = NEN.VALUE : 60TO 4800

5270 T. AVE.F = E W.VALUE : 60f0 4800

| 5280 ROT.LVL.I = NEW.VALUE : GOTO 4800

5290 ROT.LYL.F = E W.VALUE : 60f0 4800
'
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5300 LIT.LVL.! = NEN.VRUE : SOTO 4800
5310 LDT.LYL.F = NEN.VALUE : SOTO 4800

5320 DT.LYL.! = KU.VALUE : SOTO 4800

5330 DT.LYL.F = NEN.VALUE : SOTO 4800

5340PIR.LVL.! = NEN.VALUE : 60TO 4800
5350 PZR.LVL.F = NEN.VALUE : GOTO 4000

5360 '
5370 '

5300 ' I8 CONTINUAi!0N OPi!0NS tl

5390 '
5400 VP.!W.CH6=0 : PZR.!W.CH6:0 : LDT.!W.CH6 =0 : MASS. CHAR 6ED=0 : RGT.!W.CH6:0

5410 MASS. DRAINED =0 : RCS.!W.CH6=0 : GROSS. LEAK. RATE =0 : IDENT. LEAK. RATE =0 : ROT.LVL.!=0 : R8f.LVL.F=0

5420 '
5430 CLS : LOCATE 9,18 : PRINT 'You have three options, you say'
5440 LOCATE 11 : PRINT TA8(20) *(t) Exit the progras entirely,'
5450 PRINT TAB (20) *(2) Return to the Data and Analysis Menu or *

5460 PRINT TAB (20) '(3) Perfore another leak rate for this plant.' s PRINT

5470 PRINT TA9(18) 'Nhat is your choice (1/2/31'; i INPUT !$
5480 '
5490 IF Il s'1' THEN 5520 ELSE !F Il s'2' THEN CHA!N 'RCSLK9. BAS',1210,ALL

5500 IF Il s'3' THEN 190 ELSE 5430 : STOP
5510 '

'

5520 CLS : LOCATE 12,10 : PRINT 'Do you with to exit to the SYSTER or'|
5530 PRINT * exit to BASIC '; COLOR 16,7 : PRINT'(S/II'; a COLOR 7,0 : INPUT Il
5540 ' -

5550 IF Il s'B' OR Il s'b' THEN CLS : STOP ELSE !F Il s'S' OR Il s's' THEN 5560 ELSE 5520
55.1CLS : SYSTEM : STOP
5570 TND

,

*
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APPENDIX E PARTIAL TANK VOLUMES

PARTIAL TANK VOLUMES

As suggested by J.W. Chung, tho volume of water, V, in a partial-
ly filled, hori:: ental tank with convex heads can be calculated by
integrating Sdh where S is the surface area and dh is the thick-
ness of a horizontal, incremental slab of water located at height
h above the bottom of the tank.

The surfaco of the slab has the shape and dimensions shown in

Figuro 1. The area of the surface can be calculated by dividing
it into a rectangle and two circular segments. The area of the
rotangle is 2cL and the combined area of the two circular seg-

ments is bbD - ac whero angle B is expressed in radians and is

equal to arctan(c/a). Term bbD in twice the area of the smallest
circular sector containing eno of the segments, and term ac is

twice the area of the largest isoscolos triangle contained in the
sector.

The volumo of the incremental slab in

dV = C 2cL + bb * arctan(c/a) - ac 3 dh

Defore this expression can be integrated, a, b, and c must be
expronced in terms of h and the tank dimensions, R, H, and L,
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APPENDIX E PARTIAL TANK VOLUMES

where R and H are the radii of the cylindrical part of the tank
and the heads and L is the length of the cyclindrical part of the
tank. The relationships between R, H, L, and h and the dimen-
sions of the incremental slab surface are shown in Figure 2.

From Figure 2, the following expressions can be derived for the
dimensions of the slab surface.

2 2 1/2 |

a= ( H-R)

2 2 1/2
b=CH- ( R-h) 3

2 2 1/2
c=CR- ( R-h ) 3

The height, h, can be expresed as a fraction, A, of the tank
diameter by substituting

A = h/2R

and

dA = dh/2R
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in the expression for dV. If this is done, 'the volume of the
' incremental slab is
!

1/2. 3 1/2 2 1/2&

dV * BR L CA(1-A)3 dA - 4R C4A(1-A)3 C(H/R) -13 dA

3 2 2 1/2
+ 4R [4A(1-A)+(H/R) -13 arctan (C4A(1-A)3/C(H/R) -13} dA,-

This expression for dV is '.he basis for the numerical integration
in the Tank Inventory subroutine using the geometric method which
is given in Appendices C and D. In the subroutine, the height
increment is set at 1% or less of the tank diameter and the
surface area is the mean of the upper and lower surfaces of the
stab. Slab vc?umes are calcul'ted and summed from the initial
surface level tr the final surface level.
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APPENDIX Fs CURRENT PLANT LIST

PLANTS WITH PARAMETERS ON FILE

50-255 Palisades 1
50-266 Point Beach 1
50-282 Prairie Island 1
50-295 Zion 1
50-301 Point Beach 2
50-304 Zion 2
50-305 Kewaunee 1
50-306 Prairie Island 2
50-312 Rancho Seco 1
50-315 D. C. Cook 1
50-316 D. C. Cook 2
50-317 Calvert Cliffs 1
50-318 Calvert Cliffs 2
50-320 Three Mile Island 2
50-344 Trojan 1
50-346 Davis-Besse 1
50-348 Farley 1

f
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APPENDIX G CURRENT PARAMETER LISTS

'

PARAMETER LIST

Unit Identification:
!- Plant Name Calvert Cliffs

Unit Number 1

Docket Number 50-317
Nuclear-Steam System Supplier Combustion Engineering

Vessel and Piping:
Volume 9601 cubic feet

-Pressurizer:
Level Unite inches
Temperature Compensated No
Calibration Curve

Slope 139.82 pounds per inch
Upper Level Limit 375 inches
Lower Level Limit 32 inches

Relief Ocench Tank

Volume Control Tankt
Level Units inches
Calibration Curve; ,

Slope 230.389 pounds per inch
Upper Level Limit 168 inches
Lower Level Limit 0 inches

Geometric Method Available No

Drain Tanks
Level Units inches

I Calibration Curve
Slope 174.513 pounds per inch
Upper Level Limit 40 inches

,

5 Lower Level Limit 15 inches
.

Water Density 62.27 pounds per cubic foot
Geometric Method Available Yes'

Dimensions
! Cylinder Radius 2.2422 feet
j Cylinder Length 7.2292 feet

Head Radius 4.4844 feet
Normalization Factor O.9755 .

i Quench Tanks
Level Units inches
Calibration Curve.

i Slope 291.513 pounds per inch
Upper Level Limit 40 inches,

Lower Level Limit 15 inches
i Water Density 62.27 pounds per cubic foot

Geometric Method Available Yes'

Dimensions

|
Cylinder Radius 2.474 feet

i Cylinder Length 10.494 feet
i Head Radius 4.4459 feet

: Normalization Factor 1.0254

G-1
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GE PARAMETER LIST

Unit Identification:
Plant Name Calvert Cliffs
Unit Number 2
Docket Number 50-318
Nuclear Steam System Supplier Combustion Engineering

Vessel and Piping:
Volume 9601 cubic feet

Pressurizer
Level Units inches
Temperature Compensated No

,

Calibration Curve j
Slope 139.82 pounds per inch |

Upper Level Limit 375 inches
Lower Level Limit 32 inches !

RLlief Quench Tank |

Volume Control Tanks
Level Units inches !

Calibration Curve
Slope 230.389 pounds per inch

,

Upper Level Limit 168 inches- ;

Lower Level Limit 0 inches
Geometric Method Available No i

Drain Tanks
Level Units inches
Calibration Curve

Slope 174.513 pounds per inch
Upper Level Limit 40 inches
Lower Level Limit 15 inches

Water Density 62.27 pounds per cubic foot
Geometric Method Available Yes
Dimensions
Cylinder Radius 2.2422 feet
Cylinder Length 7.2292 feet I
Head Radius 4.4844 feet i

Normalization Factor O.9755 +

Ouonch Tank j
Level Units inches

'

Calibration Curve
iSlope 291.513 pounds per inch

Upper Level Limit 40 inches
Lower Level Limit 15 inches

Water-Density 62.27 pounds per cubic foot
Geometric Method Available Yes
Dimensions
Cylinder Radius 2.474 feet
Cylinder Length 10.494 feet
Head Radius 4.4459 feet,

! Normalization Factor 1.0254 ;

i i
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APPENDIX G CURRENT PARAMETER LISTS

| PARAMETER LIST |
!

| Unit Identification:
'

'

Plant Name D.C. Cook
| Unit Number 1

Docket Number 50-315
Nuclear Steam System Supplier Westinghouse

;

I
: Vessel and Piping:

Volume 10812 cubic feet,

!

Pressurizers-

Level Units % 1

! Temperature Compensated No |

Calibration Curve ;
,

j Slope 579.367 pounds per %
i Upper Level Limit 100 % !

i Lower Level Limit O%'

Relief Relief Tank [
t

Volume Control Tanks
; Level Units %
: Calibration Curve
i Slope 161.619 pounds per % [

| Upper Level Limit 100 %
Lower Level Limit O%'

Geometric Method Available No !

Drain Tanks
i Level Units % ,

j Calibration Curve
j Slope 30.144 pounds per %
; Upper Level Limit 75 %

Lower Level Limit 25 %,

l Geometric Method Available No ;
j

i Raleif Tanks
! Level Units %

r

1 Calibration Curve
; Slope 1209.0G pounds per % ,

] Upper Level Limit 80 % !

; Lower Level Limit 20 % ;

Geometric Method Available No |i
i

)
1

4

3

!

!-
!

,
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i
t

!
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APPENDIX G: CURRENT PARAMETER LISTS

PARAMETER LIST

Unit Identification:
Plant Name D.C. Cook
Unit Number 2
Docket Number 50-316
Nuclear Steam System Supplier Westinghouse

Vessel and Piping:
Volume 10812 cubic feet

Pressuri=er:
Level Units %
Temperature Compensated No
Calibration Curve

Slope 579.367 pounds per %
Upper Level Limit 100 %
Lower Level Limit O%

Relief Relief Tank

Volume Control Tanks
Level Units %
Calibration Curve

Slope 161.619 pounds por %
Upper Level Limit 100 %
Lower Level Limit O%

Ooometric Method Available No

Drain Tanks
Level Units %
Calibration Curve

Slopo 30.144 pounds per %
Upper Level Limit 75 %
Lower Lovel Limit 25 %

, Doometric Method Availablo No

Relief Tanks
Lovel Units %
Calibration Curve

Slope 1209.00 pounds por %
Upper Lovel Limit 00 %
Lower Lovel Limit 20 %

Goomotric Method Availablo No

0-4
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APPENDIX G: CURRENT PARAMETER LISTS
!

|

PARAMETER LIST
'

'
Unit Identification:

Plant Name Davis-Besse
Unit Number 1

Docket Number 50-346
Nuclear Steam System Supplier Babcock & Wilcox

4

!Vessel and Piping
Volume 10040 cubic feet

Pressurizers
j Level Units inches
i Temperature Compensated Yes
| Nominal Level 200 inches

Volume Delow Nominal Level 681.87 cubic feet
Volume Above Nominal Level O cubic feet
Calibration Curve,

Slope 3.1865 cubic feet per inch
; Upper Level Limit 456 inches

Lower Level Limit 48 inches
.

i Relief Relief Tank
:

j Makeup Tank ;

Level Units inches !

j Calibration Curve ;

Glope 258.221 pounds per inch ;4

Upper Level Limit 100 inches
Lower Level Limit 0 inches

# Geometric Method Available No !
I t
i

| Drain Tanks i

Lovel Units inches [3

| Calibration Curve :
j Slope 62.473 pounds per inch |

1 Upper Level Limit 80 inches !

! Lower Level Limit 15 inches
Geometric Method Available No !

i

I !

Relief Tanks
,

Lovel Units inches
! Calibration Curve ,

i 01 ope 368.034 poundo per inch !

} Upper Level Limit 120 inches '

| Lower Level Limit 48 inches i

j Geometric Method Available No i

i
i +

1 .

!
; ;
1 1

i;-

!
'
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PARAMETER LIST

Unit Idnetification:
Plant Name Farley

i Unit Number 1

Docket Number 50-348,

Nuclear Steam System Supplier Westinghousei

Vessel and Piping:
Volume 8306 cubic feet

'

1

) Pressurizers
; Level Units %
; Temperature Compensated No

'

Calibration Curve
i 91cpe 395.88 pounds per %
| Upper Level Limit 100 %
! Lower Level Limit 0% i

| Relief Relief Tank '

4

I

! Volume Control Tanks
| Level Units %
; Calibratioit Curve i

) Blope 114.63 pounds per %
! Upper Level Limit 100 % ,

j Lower Level Limit 0% '

i Geometric Method Available No
! I

) Drain Tanks
i

| Level Units %
}!! Calibration Curve -

) 01 ope 31.606 pounds per %
,

j Upper Level Limit 85 % !
j Lower Level Limit 15 % i
l Geometric Method Available No

:

Relief Tanks
Level Units %
Calibration Curve >4

01 ope 0 0.074 pounds per X [
j Upper Level Limit 79 % |
1 Lower Level Limit 67 %
; Geometric Method Availablo No "

'
T

1 ;

I [
;

;

i *

'
>

t

4

I

i i
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r
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!

| PARAME1ER LIST'

:

Unit Identificattons
i Plant Name Kewaunee'

Unit Number i

; Docket Number 50-305
.

Nuclear Steam System Supplier Westinghouse |
! I

Vessel and Pipingt ;

1 Volume 5591 cubic feet

)
; Pressurizers |

Level Units % |
'

Temperature Compensated No
Calibration Curve i

Elope 327.8 pounds per % r*

Upper Level Limit 100 %
j

Lower Level Limit 0%'

; Helief Relief Tank
! ,

1 Volume Control Tanks L
'

l Level Units %

) Calibration Curve
: Slope 105.6 pounds per % |

| Upper Level Limit 100 % i

Lower Level Limit 0%
! Geometric Method Available No
i

'
j Drain Tanks
j Level Units %

'
j Calibration curve
( Glope 29.33 poundo per % ;

} Upper Level Limit 00 % ,

; Lower Level Limit 20 %
| Geometric Method Available No
1

| Relief Tanks
Level Units %

! Calibration Curve .

,' 91opo 557.74 pounds per % |

] Upper Level Limit 74 % :

Lower Level Limit 72 % i,

i Geometric Method Available No !-

1
*|

f

i
i

>

>

I
,

1 !
.

I
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NhPENDIX_G CURRENT PARAMETER LISTS / jy
A!*

i<

PARAMETER LIST '

Unit Identification:
Plant Name Palisades
Unit Number 1 +
Docket Number ,30-255

Nuclear Steam System Supplier Combustion Engineering

Vessel and Piping:
Volume 10100 cubic feet

s
,

Pressurizer:
Level Units %g

Temperature Compensated Yes a

Nominal Level 53"%
Volume Below Nominal Level 800 cubic feet
Volume Above Nominal Level O cubic feet
Calibration-Curve

14.33 cubic fe'et per %Slope '

Upper Level Limit 88 %
Lower Level Limit 12 % i

Relief QuenchETank

Volume Control Tank:
Level Units % }

0Calibration Curve
Slope 286.48 pounds per %
Upper Level Limit 100 % s
Lower Level Limit O%

Geometric Method Available No

'Drain Tank:
Level Units %
Calibration Curve ,

'

Slope 65.39 pounds per %
Upper' Level Limit 100 %

"Lower Level Limit O%'

Geometric Method Available No
.i

Quench Tank
Level Units ; %
Calibration Curve '

Slope 451.52 pounds per %'

Upper Level Limit 100 %
Lower Level Limit OX

Geometric Method Available No
s

's'
,

s

t

4

\ 'h.
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APPENDIX G: CURRENT PARAMETER LISTS

.

PARAMETER LIST

Unit Identification:
Plant Name Point Beach
Unit Number i

Docket Number 50-266
Nuclear Steam System Supplier Westinghouse

Vessel _and Piping:
Volume 5440 cubic feet

Pressurizer:
Level Units %
Temperature Compensated Yes
Nominal Level 50 %
Volume Below Nominal Level 500 cubic feet
Volume Above Nominal Level O cubic feet
Calibration Curve

Slope 8.56 cubic feet per %
Upper Level Limit 61 %
Lower Level-Limit 38 %

Relief Relief Tank

Volume Control Tank:
Level Units %
Calibration Curve
Slope 107.25 pounds per %
Upper Level Limit 78 %
Lower Level Limit 8%

Geometric Method Available No

Drain Tank:
Level Units %
Calibration Curve |

Slope 33.27 pounds per %
Upper Level Limit 50 %
Lower Level Limit 7%

Geometric Method Available No

Relief Tank:
Level Units %
Calibration Curve I

Slope 519.89 pounds per %
Upper Level Limit 76 %
Lower Level Limit 66 %

Geometric Method Available No

G-9
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APPENDIX G: CURRENT PARAMETER LISTS.
<

PARAMTER LIST

-Unit Identification:
Plant Name Point Beach
Unit Number 2
-Docket Number 50-301
Nuclear Steam System Supplier- Westinghouse

Vessel and Piping:
Volume 5440 cubic feet

Pressurizer:
Level Units %
Temperature Compensated Yes.
' Nominal Level 50 %
Volume Below Nominal Level 500 cubic feet per.%
Volume Above Nominal Level O cubic feet
Calibration Curve

Slope 8.56 cubic feet per %
Upper Level Limit 61%
Lower Level Limit 38%

''

Relief Relief Tank

Volume Control Tank:
Level Units %
Calibration Curve

Slope 107.25 pounds per %:
Upper Level Limit 78 %
Lower Level Limit 8%

Geometric Method Available No

Drain Tank: .

Level Units %
Calibration Curve

Slope 33.27 pounds per'%
Upper Level Limit 50 %
Lower Level Limit 7%

Geometric Method Available No

Relief Tank:
Level Units %
Calibration Curve

Slope S19.99 pounds per %
Upper Level Limit 76 %
Lower Level Limit 66 %

' Geometric Method Available No

,
a
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PARAMETER LIST

Unit Identification:
Plant Name Prairie Island
Unit Number 1

Docket Number 50-282
Nuclear Steam System Supplier Westinghouse

Vessel and Piping:
Volume 5591 cubic feet

Pressurizer:
Level Units %
Temperature Compensated Yes
Nominal Level 35 %
Volume Below Nominal Level 372.944 cubic feet

,

Volume Above Nominal Level O cubic feet
Calibration Curve

Slope 8.637 cubic feet per %
Upper Level Limit 100 %
Loser Level Limit O%

Relief Relief Tank

Volume Control Tank:
Level Units %
Calibration Curve

Slope 104.954 pounds per %
Upper Level Limit 100 %
Lower Level Limit O%

Geometric Method Available No

Drain Tank:
Level Units %
Calibration Curve

Slope 28.599 pounds per %
Upper Level Limit 80 % .

ILower Level Limit 20 %
Geometric Method Available No

Relief Tank:
Level Units %
Calibration Curve

Slope 527.548 pounds per %
Upper Level Limit 80 %
Lower Level Limit 20 %

Geometric Method Available No

)
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APPENDIX G: CURRENT PARAMETER LISTS

PARAMETER LIST

Unit Identification:
Plant Name Prairie Island
Unit Number 2
Docket Number 50-306
Nuclear Steam System Supplier Westinghouse

Vessel and Piping:
Volume 5591 cubic feet

Pressurizer:
Level Units %
Temperature Compensated Yes
Nominal Level 35 %
Volume Below Nominal Level 372.944 cubic feet
Volume Above Nominal Level O cubic feet
Calibration Curve

Slope 8.637 cubic feet per %
Upper Level Limit 100 %
Lower Level Limit O%

Relief Relief Tank

Volume Control Tank:
Level Units %
Calibration Curve

Slope 104.954 pounds per %
Upper Level Limit 100 %
Lower Level Limit O%

Geometric Method Available No

Drain Tank:
Level Units %
Calibration Curve

Slope 28.599 pounds per %
Upper Level Limit 80 %
Lower Level Limit 20 %

Geometric Method Available No

Relief Tank:
Level Units %
Calibration Curve

Slope 527.548 pounds per %
Upper Level Limit 80 %
. Lower Level Limit 20,%

Geometric Method Available ' No
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APPENDIX G: CURRENT-PARAMETER LISTS

PARAMETER LIST

Unit Identification:
Plant'Name. Rancho Seco
Unit Number i

Docket Number 50-312
Nuclear Steam System Supplier Babcock & Wilcox

Vessel and Piping:
Volume 10578.2 cubic feet

Pressurizer:
Level Units inches
Temperature Compensated Yes
Nominal Level 200 inches
Volume Below Nominal Level 872.6 cubic feet
Volume Above Nominal Level O cubic feet
Calibration Curve

Slope 3.16678 cubic feet per inch
Upper Level Limit 320 inches
Lower Level Limit O inches

Relief Drain Tank

Makeup Tank:
Level Units inches

,

Calibration Curve
Slope 256 pounds per inch
Upper Level Limit 100 inches
Lower Level Limit 0 inches

Geometric Method Available No

Drain Tank:
Level Units inches
Calibration Curve

Slope 280 pounds per inch
Upper Level Limit 120 inches
Lower Level Limit 48 inches;

Geometric Method Available No

E
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JPPENDIX Ge. CURRENT' PARAMETER LISTS2

PARAMETER LIST

Unit : Identification:
Plant Name Three Mile Island
Unit' Number 2
Docket Number 50-320
Nuclear Steam System Supplier Babcock.& Wilcox

; Vessel and Piping:
Volume 10346 cubic feet-

Pressurizer:
Level Units inches
Temperature Compensated Yes-

Nominal Level 200 inches
Volume Below Nominal Level 800 cubic feet
Volume Above Nominal Level 700 cubic feet
Calibration Curve

Slope 3.208 cubic feet per-inch
Upper Level Limit 400 inches
Lower Level Limit 0 inches*

Relief Drain Tank

Makeup Tank:
Level Units inches
Calibration Curve

Slope 257 pounds per inch
Upper Level Limit 100 inches
Lower Level Limit 0 inches

Geometric Method Available No

Drain Tank:
Level Units inches
Calibration Curve

Slope 610.8 pounds per inch
-Upper Level Limit 81 inches
Lower Level Limit 73 inches

Geometric Method Available No-

G-14
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APPENDIX G: CURRENT PARAMETER LISTS

PARAMETER LIST

Unit Identification:
Plant Name Trojan
Unit Number 1

Docket Number 50-344 *

Nuclear Steam System Supplier Westinghouse

Vessel and Piping:
Volume 10811 cubic feet

Pressurizer:
Level Units %
Temperature Compensated No
Calibration Curve
Slope 1215 pounds per %
Upper Level Limit 100 %
Lower Level Limit O%

Relief Relief Tank

Volume Control Tank:
Level Units %
Calibration Curve

Slope 158.9 pounds per %
Upper Level Limit 100 %
Lower Level Limit 40 %

Geometric Method Available No

Drain Tank:
Level Units % !
Calibration Curve '

Slope 33.7 pounds per %
Upper Level Limit 70 %
Lower Level Limit 20 %

Water Density 62.27 pounds per cubic foot
Geometric Method Available Yes
Dimensions

Cylinder Radius 1.4821 feet
Cylinder Length 6.2756 feet
Head Radius 2.1695 feet

Normalization Factor O.9234

Relief Tank:
Level Units %
Calibration Curve

Slope 1176 pounds per %
Upper Level Limit 70 %
Lower Level Limit 30 %
Water Density 62.27 pounds per cubic foot

Geometric Method Available Yes
Dimensions
Cylinder Radius 4.75 feet
Cylinder Length 23.315 feet
Head Radius 6.5276 feet

Normalization Factor O.8269

G-15
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APPENDIX G: CURRENT PARAMETER LISTS

PARAMETER LIST

Unit Identification:
Plant Name Zion
Unit Number 1

Docket Number 50-295
Nuclear Steam System Supplier Westinghouse

Vessel and Piping:
Volume 10938 cubic feet

Pressurizer:
Level Units % -

Temperature Compensated No

Calibration Curve
Slope 597.59 pounds per %
Upper Level Limit 100 %
lower Level Limit O%

Relief Relief Tank

Volume Control Tank:
Level Units %

Calibration Curve
Slope 159.95 pounds per %

Upper Level Limit 100 %
Lower Level Limit O%

Geometric Method Available No

Drain Tank: .

Level Units %

Calibration Curve
Slope 29.75 pounds per %
Upper Level Limit 90 %
Lower Level Limit 10 %

Geometric Method Available No

i
Relief Tank:

Level Units %

Calibration Curve
Slope 1205.62 pounds per %
Upper Level Limit 80 %
Lower Level Limit 20 %

Geometric Method Available No

G-16
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APPENDIX G: CURRENT PARAMETER LISTS
.

PARAMETER, LIST'

Unit Idensification:
Plant Name Zion
Unit Number 2
Docket Number 50-304
Nuclear Steam System Supplier Westinghouse

Vessel and Piping:
Volume 10938 cubic feet

.

Pressurizer:
Level Units % ;

Temperature Compensated No l

Calibration Curve |

Slope 597.59 pounds per % |
Upper Level Limit 100 %

'

.

Lower Level Limit O%
Relief Relief Tank

Volume Control Tank: 1

Level-Units %
Calibration Curve

Slope 159.95 pounds per %
Upper Level Limit 100 %
Lower Level Limit O%

Geometric Method Available No

Drain Tank:
Level Units %
Calibration Curve

Slope 29.75 pounds per %
Upper Level Limit 90 %
Lower Level Limit 10 %

Geometric Method Available No

Relief Tank:
Level Units %
Calibration Curve

Slope 1205.62 pounds per %
Upper Level Limit 80 %
Lower Level Limit 20 %

'Geometric Method Available No

r
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APPENDIX H EXAMPLES

NRC

INDEPENDENT MEASUREMENTS PROGRAM
|

' REACTOR COOLING SYSTEM LEAK RATES

I

STATION: Calvert Cliffs TEST DATE : March 18, 1983
I UNIT : 1 START TIME: Software Test
; DOCKET : 50-317 DURATION : 2 hours

TEST DATA.

Initial Final
System Parameters:

Pressure, psia 2140 2135
T Ave, degrees F 581 582

Water Levels:
!

Pressurizer, inches 43 44
; Quench Tank, inches 30 31

Volume Control Tank, inches 60 59 '

: Drain Tank, inches 21 22

; Water Charged = 10 gal Water Drained = 2 gal

TEST RESULTS

j Change in water inventory in pounds:

Vessel & Piping -785 Quench Tank (1) 292
Pressurizer 140 Drain Tank (1) 1754

'

Volume Control Tank (1) -230 ------

Less: Water Charged 83 Collected Leakage 466
'Plus: Water Drained 17

______

Cooling System -943

Leak Rates in gpm (3):

| Gross 0.94
1 Identified 0.47

Unidentified 0.48

(1) Determined from tank calibration curves.
i (2) Determined from tank dimensions.

(3) The density used for converting inventory change to leak
, rate was 62.31 pounds / cubic foot based on standard
| conditions.
|

H-1
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APPENDIX Ha EXAMPLES

NRC

INDEPENDENT MEASUREMENTS PROGRAM

REACTOR COOLING SYSTEM LEAK RATES

STATION: Calvert Cliffs TEST DATE : March 18, 1983
UNIT : 1 START TIME: Software Test
DOCKET : 50-317 DURATION : 2 hours

TEST DATA

Initial Final
System Parameters:

Pressure, psia 2140 2135
T Ave, degrees F 581 582

Water Levels:

Pressurizer, inches 43 44
Quench Tank, inches 30 31
Volume Control Tank, inches 60 59
Drain Tank, inches 21 22

Water Charged = 10 gal Water Drained = 2 gal

TEST RESULTS

Change in water inventory in pounds

Vessel & Piping -785 Quench Tank (2) 303
Pressurizer 140 Drain Tank (2) 178
Volume ~ Control Tank (2) -230 -----

Less: Water Charged 83 Collected Leakage 481
Plus: Water Drained 17

______

Cooling System -943

Leak Rates in gpm (3):

Gross 0.94
Identified 0.48
Unidentified 0.46

(1) Determined from tank calibration curves.
(2) Determined from tank dimensions.
(3) The density used for converting inventory change to leak

rate was 62.31 pounds / cubic foot based on standard
conditions.
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APPENDIX H EXAMPLES

NRC

INDEPENDENT MEASUREMENTS PROGRAM

REACTOR COOLING SYSTEM LEAK RATES '

STATION: Farley TEST DATE : March 18, 1983
UNIT : 1 START TIME: Software Test
DOCKET : 50-343 DURATION : 2 hours

TEST DATA

Initial Final
System Parameters:

Pressure, psia 2138 2128
T Ave, degrees F 581 582

Water Levels:

Presurizer, % 44 43
Relief Tank, % 70 71
Volume Control Tank, % 60 59
Drain Tank, % 21 22

Water Charged =.10 gal Water Drained = 2 gal

TEST RESULTS

Change in water inventory in pounds:

Vessel & piping -718 Relief Tank (1) 830
Pressurizer -396 Drain Tank (1) 32
Volume Control Tank (1) -115 -----

Less: Water Charged 83 Collected Leakage 862
Plus: Water Drained 17

_______

Cooling System -1295

Leak Rates in gpm ,(3):
|

Gross 1.30
Identified 0.86
Unidet.ified 0.43

(1) Determined from tank calibration curves..
(2) Determined from tank dimensions.
(3) The density used for converting inventory change to leak

rate was 62.31 pounds / cubic fout based on standard
conditions.
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APPENDIX H EXAMPLES

~

NRC

INDEPENDENT MEASUREMENTS PROGRAM
~

REACTOR COOLING SYSTEM LEAK RATES

STATION: Farley TEST'DATE : March 18, 1983
UNIT : 1 START TIME: Software Test
-DOCKET : 50-348 DURATION : 2 hours

TEST DATA

Initial Final
,

System Parameters:

Pressure, psia 2138 2128.
T Ave, degrees F 581 582

Water Levels:

Pressurizer, % 44 43
Relief Tank, % 70 71
Volume Control Tank, % 60 59
Drain Tank, % 21 22

Water Charged = 10 gal Water Drained = 2 gal

TEST RESULTS

Change in water inventory in pounds:

Vessel & Piping -718 Relief Tank (1) 830
Pressurizer -396 Drain Tank (1) 32
Volume Control Tank (1) -115 -----

Less: Water Charged 83 Collected Leakage 862
Plus: Water Drained 17

_______

Cooling System -1295

Leak Rates in gpm

Gross 1.81
Identified 1.21
Unidentified 0.61

(1) Determined from tank calibration curves.
(2) Determined from tank dimensions.
(3) The density used for converting inventory change to leak

rate was 44.56 pounds / cubic foot based on average RCS
conditions.

-
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{ APPENDIX H: EXAMPLES'

NRC ,
,

s

' INDEPENDENT MEASUREMENTS PROGRAM,

REACTOR COOLING SYSTEM LEAK RATES

OTATION: Thtee' Mile Island TEST DATE : March 18, 1983
UNIT. : 2 START TIME: Software Test-
DOCKET : 50-320 DURATION : 4 hours

TEST DATA

Initial Final
System Parameters:

Pressure, psia 2100 2000
T Ave, degrees F -570 580

Water Levels:

Pressurizer, inches 230 220
Makeup Tank, inches 60 70
Drain Tank, inches 73 80,

Water D'ained = 0 galWater Charged = 100 gal r

TEST RESULTS.

Change in water inventory in pounds:

Vessel & Piping -8669 Drain Tank (1) 4276-

Pressurizer -648
'Makeup Tank (1) 2570

Less: Water Charged 832
Plus: Water Drained 0

_______

Cooling System -7579

Leak Rates in gpm (3):

Gross 3.7,9

Identified 2.14
Unidentified 1.65

(1) Determined from tank calibration curves.
(2) Determined from tank dimensions.
(3) The density used for converting inventory change to leak

rate was 62.31 pounds / cubic foot based on standard
conditions.
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/ APPENDIX H: EXAMPLES-

NRC

INDEPENDENT MEASUREMENTS PROGRAM

REACTOR COOLING SYSTEM LEAK RATES

.

STATION: Three Mile Island TEST DATE : March 18, 1983
UNIT : 2 START TIME: Software Test
DOCKET : 50-320 DURATION .: 4 hours

TEST DATA

- Initial Final
System Parameters:

Pressure, psia 2100 2000
T Ave, degrees F 570 580

Water Levels:
,

Pressuizer, inches 230 220
Makeup Tank, inches 60 70
Drain Tank, inches 73 80

Water Charged = 100 gal Water Drained = 0 gal

TEST RESULTS

Change in water inventory in pounds:

Vessel & Piping -8669 Drain }ank (1) 4276
Pressurizer -640
Makeup Tank _(1) 2570
Less: Water Charged 832
Plus: Water Drained 0

______

Cooling System -7579

Leak Rates in gpm (3):

Gross 5.56
Identified 3.14
undentified 2.42

(1) Determined from tank calibration curves.
(2) Determined from tank dimensions.
(3) The density used for converting inventory change to leak

rate was 42.49 pounds / cubic foot based on 605 degrees F and
2050 psia.
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