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ABSTRACT
.

The methodology'of analysis and a description of applicable computer soft-
ware relative to the ORR-PSF Irradiation Experiment data are pre :ented.=

{tems obtained from processed data include: 1) irradiation exposure time,

2) megawatt-hours of exposure, 3) average temperature of each thermo-
couple during normal irradiation conditions, 4) standard deviation of each

thermocouple temperature, and 5) a histogram of irradiation time for sev-

eral temperatures for each thermocouple.

.
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1.' INTRODUCTION

' ~

The U.S. Nuclear Regulatory Commission is conducting an extensive .research

effort for characterization.of irradiation effects in various steels.'.

Part.of this program is conducted at Oak Ridge National Laboratory in~

; the '0ak Ridge Research' Reactor Poolside Facility (ref.1) . Mechanical
*

i. test spec mens are irradiated in one capsule which simulates a Light
|_ Water Reactor Pressure Vessel and in another. capsule 'which- simulates a
.

typical pressure ~ vessel surveillance package. Specimen temperatures are
maintained at approximately 288*C by an automatic control system (ref. 2).

.-

Reactor power and' specimen temperature' data are. recorded every hour during +

normal operating conditions and more frequently during transients. These
t

data are processed in order to characterize the temperature.and neutron
fluence environment associated with. physical property data.obtained from
the irradiated metallurgical test specimens.

;

Data . selected to characterize the irradiation environment are:,.

1) accumulated megawatt-hours of irradiation,
4

2) irradiation exposure time histogram at five temperature intervals,-

3) average temperature. of each thermocouple, and
,

'

4) standard deviation of each thermocouple temperature.
j Calculations for the above four items are not. performed if the . experiment
2

is not in-place norif the reactor power is below 5 FSI, and they are not.
commenced for a particular start-up until-the applicable average specimen

j: set temperature increases above 285*C. Calculations for individual-

thermocouples are bypassed if their temperature decreases below 270'C.

i

Details regarding the methods of analysis and computer implementation
of the above functional requirements are presented in the remaining sec-4

tions of this report.
i

i.
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2. COMPUTATIONAL METHODS -

Most of the four items listed in the Introduction which are selected to
.

characterize the capsule irradiation environment require no mathematical

explanations. Some mathematical descriptions are presented, however, to

illustrate the calculation of average temperature and of the standard

deviation for the temperature of each thermocouple. The basic algorithms

for implementing the computational objectives are straightforward, but

implementation of these algorithms becomes complicated because arbitrary
times for insertions and retractions of the capsules, along with tem-

perature and power software switches, must be integrated into a general

calendar routine.

Three enttware switches are involved in calculating the irradiation time:

1) power level, set at 5 MW, 2) time of experiment insertion, and 3) time
of experiment withdrawal. Time increments are determined from two succes-

sive data records. The date and time of day are established by a calendar
1
' routine and the 24-hour time base of the recorded data. Time increments are .

accumulated only when the experiment is inserted and the reactor power is
greater than 5 MW. If these criteria are not satisfied, the time interval -

between the applicable data records is set to zero.

The megawatt-hours of capsule irradiation exposure are determined from a
reactor power signal in conjunction with the calculation of irradiation
time as described above. The trapezoidal rule is employed to obtain the

integral of reactor power.
,

A hiAtogram of hours at various temperature levels is computed for each
thermocouple so that metallurgical specimen data may be correlated rela-

tive to irradiation time within selected temperature intervals. In par-

ticular, each time interval is accumulated in one of the following five

temperature (T) inte rvals : 1) 0<T<270, 2) 270<T<280, 3) 280<T<296,
,

4) 296<T<306, and 5) 306<T.

.
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The average temperature and standard deviation calculations are based on
!' two observations:

i 1) annealing ~ effects are not-important below approximately 270*C, and
~

2) characterization data-should be based on essentially steady-state3 ,

conditions.

I
~

In order to. incorporate | annealing effects into ' the analyses of metallur-
. gical data, the_ integral. exposure parameters are accumulated only when

annealing is thought to be important and steady-state conditions are
. achieved after each start-up. Programming details are given in

Appendix A.

In mathematical terms, the average temperature is defined by

f. .
G-

T(0) = X(t) T(t)d* ' (2.1)-

and
0

T= X(t)dt (2.2)
. .

* o

|* where -

timet =

time interval over which data are processed,
.

'O .=

X(t) zero or unity as defined by irradiation and capsule con-=

ditions,

T effective irradiation time,=

j- T(T) thermocouple temperccure,=

T(0) average thermocouple temperature defined over 0.=

The variance,as defined over the effective irradiation time 0, is
.

oy= X(t)[T(t) - T(0)] dr . (2.3)
' o

e-

i

.

v

i

1
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*
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Determination of:the variance by utilizing equation 2.3 requires that'the-
.

average temperature be available from equation 2.1'. This approacn

requires that.the data.be processed twice in order to obtain the variance
,.

and the average temperature. It is possible, however, to obtain both

the average temperature and the variance of the temperature in a single
pass through the data. Note that the average temperature at time

0 + A may be written as

@+A

T(O + A) = p X(T) T(T)dr. (2.4)
o

.It may also be written as

0 0+A

T(O + A) = r x(T)T(T)dr+pf3 X(T) T(T) dT -(2.5) ~'A
Do

.

or
,.

s '0+6-

1p
-T(0) + x(T) T(T) dr (2.6)_T( 0 + A) = .p p,

6,

'If-the integral is. approximated by using the trapezoidal rule,

'

r A (0) + T(0 + A)'T(O + A) = Y(0) + (2.7).T+A T+A 2
w s , ,. .

The same approach may be employed to obtain the variance in a single pass.
through the data. The variance at tbne 0 + A is given by

.

O

I

)
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'MA2 1 _ 2-

0+a " r + a X(T)[T(T) - T(0 + a)] dT (2.8)
~

o
.

Or

0
2 1 _ 2

'

X(T)[T(T) - T(0 + A)] dto =
g p

(2.9)

l 0 - 2
+ p +1 | X(T)[T(T) - T(0 + A)] dr .

O

The first integral in equation 2.9 may be defined as

70
_ 2 TO _ 2

X(T)[T(T) - T(0 + A)] dT x(T)[T(T) - T(0)] dr + C, (2.10)=

'

o o

where.

'O _2 _2 (2.11).
_ _

+ T[T (0 + A) - T (0)]2 (T) T(T)[T(0) - T(6 + A)]dtC= X .

'

o

Equation 2.11 simplifies to

_ _ 2

C = T[T(O + A) - T(0)] (2.12).

Thus, equation 2.9 becomes

'O+02 p 2 _ 2

7 3 ( e + C) + r +1 X(T)[T(T) - T(0 + a)) dr . (2.13)0 =

33 a
,

0

.

e

1

..



6

If the integral in equation 2.13 is approximated by using the trapezoidal
,

rule and second order effects are neglected,

-

2 r 2 3
- 2' - '

_

T +A/2 - T(0 + a) (2.14)o+a " r+a ( 0 + c) + r+a 0
, , . . . .

- where
-

1

T +a/2 = [T(0) + T(O + a)]/2 (2.15).

0

The average temperature and variance of the temperature is com-'

puted by the recursive relations defined by equations 2.7 and 2.14,
respectively.

.
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. 3. DATA ^ PROCESSING CONSIDERATIONS, .s

-

.,
' '

Capsule data Ire recorded onil'ine-in a digital format by a Digital Equip-
'

,

~C'
~

r -7 .

ment Corporation .LSI-11 microcomputer on a RK05 hard disk unit. This
*

. ,

. compdt~br operates under a single job RT-ll monitor and is dedicated to
e

the ORR-PSF irradiation experiment. Consequently, another computer.
+

_

~ which can read RK05 hard disks.is needed to process data off-line. A
'

. Digital Equipment Corporation PDP-ll/60 which operates under a RSX-11M
multi-user $Unitormis utilized for this task. This computer is located

'

'

at the Hir,h D [ux' Isotope React or (HFIR) .
'

'

, -

The computer program which processes the data obtained on-line, PSFTH,

is normally and most conveniently used to accumulate irradiation history
over a one month ' interval:- Another computer program, COMBO, is employed

..

to combine monthly data into cumulative data over the duration of the
ex periment .

*

One RK05 hard disk contains about 21/2 months of data and is retained
at the on-line process camputer during this time. When a hard disk is

.

full, it is taken to the HFIR computer facility for storage and processed
into monthly characterization data. The monthly data are keypunched for
pe rmanent storage on cards and processed with COMBO on the ORNL DEC-10

computer system.
s

.

'

Alternative data processing and archiving scenarios are practical with
existing software and hardware available, but the one outlined is quite

~

. sufficient and convenient.
,

-
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4. SAMPLE LESULTS .

Characterization data for the first simulated surveillance capsule (SSC-1)
'

and for the simulated pressure vessel capsule (PVC) are given in Tables 1

and 2, respectively. The data for SSC-1 represent final conditions and

those for the PVC are cumulative through Dec. 31, 1980. Note that deleted

thermocouples have failed and that their output is set to the reference

control temperature of 288'C. Standard deviations for these thermocouples

should be zero and their average temperature should be 288'C. Relatively

large standard deviations may be due to erratic thermocouples. Most stan-

dard deviations are less than 2*C, and most average temperatures are
within 5'C of 288*C.

5. CONCLUSIONS AND RECOMMENDATIONS

The computer programs listed in Appendices C and D obtain the desired
results from the ORR-PSF process data and provide for considerable flex-

ibility in input data and facility operation. Further development is not .

considered necessary unless additienal calculated data are requested from

the process data. .

.

.
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Table 1. Cumulative Characterization Data for the Simulated Surveillance Capsule Through June 23, 1980.

Ilours of Irradiation Time = 1075.29
Megawatt ilours of Irradiation = 32017.57

Thermocouple llours of Irradiation Average Standard
***<T<270 270<T<280 280<T<296 296<T<306 306<T Temperature Deviation

TE 1 20.84 283.91 770.55 0.00 0.00 281.25 2.43
TE 2 15.77 4.70 1045.66 9.17 0.00 291.15 1.64'
TE 3 17.82 3.12 1054.34 0.00 0.00 288.49 1.74
TE 4 7.11 9.33 364.74 694.12 0.00 295.39 3.03
TE 5 16.15 3.29 1049.00 6.83 0.00 289.70 1.87
TE 6 8.25 10.78 977.42 78.84 0.00 292.32 1.99
TE 7 e
TE 8 19.50 7.78 1047.84 0.17 0.00 286.18 1.82
TE 9 10.81 8.75 702.94 352.80 0.00 295.18 1.87
TE 10
TE 11 20.05 131.04 924.21 0.00 0.00 281.90 1.40
TE 12 19.23 106.34 949.71 0.00 0.00 283.51 2.84
TE 13 18.63 5.61 1010.84 40.21 0.00 289.42 2.70
TE 14 19.20 2.80 698.51 354.77 0.00 294.82 2.58
TE 15 19.21 5.31 1050.77 0.00 0.00 287.64 1.62
TE 16 23.64 11.49 1040.16 0.00 0.00 285.61 1.69
TE 17 19.20 9.98 1046.09 0.00 0.00 287.05 1.43
TE 18 20.65 11.53 1043.11 0.00 0.00 288.24 2.41
TE 19 19.82 15.85 1039.61 0.00 0.00 284.07 1.73
TE 20 27.85 46.31 1001.14 0.00 0.00 283.61 2.37
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Table 2. Cumulative Characterization Data for the Pressure Vessel Capsule Through December 31, 1980.

Data for PSF Specimen Set OT -

Hours of Irradiation = 4174.92
Megawatt Hours of irradiation = 118294.17

Thermocouple Hours of Irradiation
Average Standard

T<270 270<T<280 280<T<296 296<T<306 306<T Temperature Deviation

TE 101 53.13 16.19 4084.22 21.38 0.00 289.64 1.84
TE 102 52.20 11.91 4068.14 42.66 0.00 291.31 1.38
TE 103 51.70 10.68 4112.54 0.00 0.00 289.13 1.03
TE 104 47.63 9.38 4109.48 8.44 0.00 291.88 0.95
TE 105 51.29 13.36 4110.30 0.00 0.00 285.58 1.15
TE 106 47.41 10.05 4117.45 0.00 0.00 288.72 1.03
TE 107 52.64 338.75 3783.55 0.00 0.00 282.06 1.44
TE 108 55.91 13.25 4096.66 9.06 0.00 289.42 1.64
TE 109 55.93 14.24 4096.95 7.78 0.00 288.96 1.66
TE 110 51.62 12.29 4098.08 12.95 0.00 290.23 1.11
TE 111
TE 112
TE 113 46.48 9.66 4116.72 0.04 2.00 290.42 1.64
TE 114 58.07 14.31 4102.51 0.00 0.00 2S8.74 1.60
TE 115
TE 116 55.68 9.82 4109.42 0.00 0.00 289.97 0.93
lE 117 52.08 10.65 4106.39 5.29 0. 50 291.35 0.95
TE 118 54.70 15.82 4104.46 0.00 0.00 286.33 1.08
TE 119 51.77 13.70 4109.45 0.00 0.00 286.64 1.05 *
TE 120 54.78 189.27 3930.92 0.00 0.00 282.93 1.54

.

Data for PSF Specimen Set 1/4 T
Hours of Irradiation Time = 4174.92
Megawatt Hours of Irradiation = 118294.17

TE 201 53.00 14.22 4105.05 2.66 0.00 290.28 1.50
TE 202 53.27 13.73 4107.74 0.17 0.00 288.89 1.05
TE 203 51.90 11.21 4111.84 0.00 0.00 288.60 1.08
TE 204 49.99 11.54 4113.08 0.33 0.00 289.40 0.87
TE 205 49.82 18.52 4106.61 0.00 0.00 286.32 1.04
TE 206 47.93 16.76 4110.24 0.00 0.00 286.84 0.94
TE 207 51.61 44.59 4078.73 0.00 0.00 282.94 1.07
TE 208 54.0 7 11.04 4108.97 0.83 0.00 288.12 1.44
TE 209 54.45 14.83 4105.64 0.00 0.00 288.67 1.34
TE 210 53.15 21.15 4100.64 0.00 0.00 286.73 0.83
TE 211 55.31 25.02 4094.61 0.00 0.00 284.83 0.82
TE 212 47.40 7.48 4120.04 0.00 0.00 290.84 1.05
TE 213 47.76 8.01 4119.13 0.00 0.00 289.60 1.16
TE 214 54.62 10.43 4109.85 0.00 0.00 290.47 0.99
TE 215 54.85 14.73 4105.31 0.00 0.00 287.49 0.74
TE 216 53.97 11.09 4109.88 0.00 0.00 287.85 0.79
TE 217 50.49 8.85 4115.59 0.00 0.00 289.73 0.89

~

TE 218 50.41 14.48 4108.07 2.00 0.00 286.76 1.07
TE 219 48.95 11.64 4114.36 0.00 0.00 286.99 0.94
TE 220 50.03 104.86 4020.05 0.00 0.00 285.00 1.36

.

_. _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ - -
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Table 2. (Cont'd)
I
'

Lata for PSF Specimen Set 1/2 T
Hours of Trradiation Time = 4174.92
Megawatt Hours of Irradiation = 118294.17

)

Thermocouple Hours of Irradiation
Average Standard

T<270 270<T<280 280<T<296 296<T<306 306<T Temperature Deviation

TE 301 51.66 7.32 4076.80 39.18 0.00 290.09 1.10
TE 302 53.58 11.88 4109.48 0.00 0.00 286.38 0.87
TE 303 50.65 9.51 4114.77 0.00 0.00 287.29 0.96
TE 304 47.90 9.29 4117.15 0.58 0.00 291.08 0.76
TE 305 47.59 10.03 4117.30 0.00 0.00 227.65 0.95
TE 306 49.06 14.41 4111.44 0.00 0.00 286.61 0.87 ,,
TE 307 **

TE 308 53.91 7.92 4113.09 0.00 0.00 289.18 1.15
TE 309 55.29 10.46 4109.19 0.00 0.00 287.58 0.90
TE 310 55.78 24.03 4095.14 0.00 0.00 285.55 1.03
TE 311 55.95 22.99 4096.03 0.00 0.00 285.90 1.16
TE 312 48.89 7.07 4118.79 0.17 0.00 288.64 0.91
TE 313 48.84 7.08 4117.35 1.67 0.00 289.96 1.05
TE 314 56.02 10.28 4108.62 0.00 0.00 289.11 0.95
TE 315 56.74 11.20 4107.00 0.00 0.00 285.13 0.90
TE 316 55.02 4.38 4115.54 0.00 0.00 287.57 0.77
TE 317 50.94 7.68 4116.31 0.00 0.00 290.87 0.89
TE 318 50.54 7.70 4116.68 0.00 0.00 289.30 0.99
TE 319 52.62 16.36 4105.94 0.00 0.00 285.26 0.83
TE 320 50.99 12.05 4111.88 0.00 0.00 287.53 1.34
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APPENDIX A

USER'S IMNUAL FOR PSFTH'
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A.1 Execution of PSFTH
.

There are three computers that are utilized in order to obtain the pro-

cessed data; consequently, some data handling problems are encountered.
.

Thus, procedures needed to resolve these expected situations are pre-
sented. Items in this category that are specifically addressed include:

1) compilations and links, 2) file transfers, 3) data loss from an RK05

disk, and 4) normal program execution.

Modifications to PSFTH may be accomplished with the text editor available
with the RSX-llM operating system software and complete documentation
located at the HFIR computer; thus, text editing considerations are not

presented. There are some compiler and linkage editor non-def ault options
that must be included for PSFTH, however. These are illustrated

below through example monitor commands:

1) >RUN $F4P

2) F4P>PSFTH=PSFIH.FTN/CO:12

3) F4P>tZ ,

4) >TKB
f

5) TKB>PSFTH/FP=PSFTH .

6) TKB>/

7) ENTER OPTIONS:

8) TKB>MAXBUF=512

9) TKB>ACTFIL=7

10) TKB> UNITS =7

11) TKB>// .

The user should refer to the appropriate system software documentation in

the HFIR computer room prior to updating PSFTH if not very f amiliar with
the editor, compiler, or linkage editor.

I
,

!.

m_____ _ __ __ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _
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Temperature data recorded on RK05 hard disks are in RT-ll formats. Con-
'

sequently, the data must first be converted to RSX format for use on

the HFIR computer. This is accomplished on the PDP-ll/60 with the FLX
'

utility program available to the RSX-11M monitor. Steps for accomplishing

this (after logging in) are to enter the commands:

1) >RUN $FLX

2) FLX>TI: = DK2:/RT/DI

3) FLX>DKl: = DK2: Filename. Ext /RT/IM

4) FLX> t Z

5) >RUN SPIP

6) PIP >DKl:/LI

7) PIP > t Z .

The RUN $FLX command, step 1, brings the file transfer utility into core
memory. Step 2 obtains a directory of the RT-ll file structure data.

Occasionally, actual filenames differ from those in the experiment room

log; consequently, a disk directory may be useful. The actual file trans-

fer command, step 3, requires that no file specifications be given on
,

the output file. The t Z command terminates the FLX utility. Steps 5,

6, and 7 obtain a directory listing of the user's area of DKl. Note that.

step 3 must be repeated for each RT-ll file to be transferred.

It is usually necessary to transfer part of the data from DKl: to the

removable disk DK2: in order to obtain sufficient data storage for a

single month of data records. The PIP utility is used for this transfer.

Note that DK2: must be " ALLOCATED" and " MOUNTED" via software commands

before using the RSX formatted removable disk.

On several occasions, data on a RK05 disk have been lost. In this case,

the recovery procedure is as follows:

1) obtain a paper tape of the lost data from hard copy outputs main-
tained in the ORR experiment room, and

*

2) transfer the paper tape data to DKl: on the PDP-ll/60.

.

- -
- - - - - _ _ _ _ _ _ _ _ _ . _ _ _ . _ . _ _ _ _
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The first step requires keypunching cnd file formatting so that the paper
~

tape format is consistent with format "6" of PSFTH. The second step requires

that the paper tape reader handler (PR:) be installed and that the data
.

be transferred with the FLX or PIP utility.

The data analysis program PSFTH may be executed by the monitor command,
"RUN PSFTH", when the appropriate disk is mounted and DK2: is the user

default drive. Program control data are input from the terminal in an

interactive mode so that the amount of input data required is case depen-

dent. Data that may be required as input, however, are:

1) input data format,

2) reset interval for integration,

3) printing interval for output data,

4) option for printing intermediate data,

5) date and time the irradiation facility is inserted to the reactor

face,

6) date and time the irradiation facility is retracted from the reactor
,

face,

7) filename of temperature data, .

8) number of records in temperature data file,

9) number of specimens and specimen set numbers to be analyzed,

10) filename of initialization data,

11) unit number of initialization data,

12) filename of restart file,

13) unit number of restart file,

14) elapsed time and megawatt-hours associated with initialization

data,

15) time adjustment of initialization data,

16) time histogram range number for each thermocouple for the time adjust-

ment,

17) filename of output data, and
~

18) unit number of output data.

.

_ _ _ _ _ _ m_ _ ______________.J
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All of the above data are required only if selected by the user during the
'

interrogation. Note that the "yes" or "no" responses are not included in
the above list of potential input parameters.

.

It may be helpful to refer to an example run shown in Table A.1 in con-

junction with the following discussion of input parameters.

During the development phase of the process software, four different data

storage formats were employed. These formats and applicable dates are,

respectively, as follows:

1) WRITE (2'NINT) DA, IH3, IM3, IS3, IT3, IWT, TC,

2) WRITE (2'NINT) DA, IH3, IM3, IS3, IWr, TC, IPCUR (13-MAR-80 to

21-MAY-80),

3) WRITE (2'NINT) DA, IH3, IM3, IS3, IT3, PL, TC, IPCUR, (21-MAY-80 to

8-JUN-80), and

4) WRITE (2'NINT) N0 DAY, IH3, IM3, IS3, IT3, PL, TC, IPCUR.

All data obtained after 21-MAY-1980 that reside on a hard disk require
,

a format "4" specification as the first terminal input. Format "5" is

required for paper tape input data that does not contain reactor power,.

and format "6" is required for paper tape input data that does contain

reactor power. Note that the primary dif ferences between formats "l-4"
are in the entries of 1) the date, DA(3) versus N0 DAY, 2) the watt-trans-

ducer IWT, 3) the reactor power, PL, and 4) the percent firing of the

electrical heaters, IPCUR.

Three integral reset options are available: day, month, and year. Spec-

ifically, the calculated data are reset to zero at the selected fre-

quency. The same options are available for printing. Intermediate data

may also be obtained for diagnostic purposes.

.

O

.

_ _ _ _ _ - _ _ _ _ _ _ _ _ . _ _ . _ _ _ . _ _ _ _ _ _ _ _ - _ - _ - - _ _ - - - _
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If an insertion or retraction is specified, corresponding dates and

times must be entered. Note that in the example shown in Table A.1, -

only an insertion is specified. Even though seconds are required in
~

the time input, insertion and retraction times are actually calculated

to the nearest minute with respect to the associated data record. This

approximation can result in a -0.01 entry in the time histogram.

The input filename specification must be specified with the device DKl:

if the input data file resides on that device. If it resides on DK2:

the device does not need to be specified since DK2: is the user default.

Note that the number of logical records and the file initialization date

must also be specified.

Data are recorded in four sets of 20 thermocouples each. These corres-

pond to the surveillance capsule (set 1) and three sets (OT, 1/4 T, and

1/2 T positions) in the dosimetry capsule. These data sets may be

analyzed independently. Thus, the number of data sets and data set num-
.

bers must be entered. This feature is useful because the surveillance

and pressure vessel capsules are not irradiated over the same time inter-
,

x

vals.
.

The integral data (i.e., calculated parameters) may be initialized to

zero or initialized from the output of a previous run. A "1" is entered

if data are initialized from a previous run and these data reside on disk;

"0" entry is recommended. If a "1" is entered, the asso-otherwise a

ciated filename and logical unit number must also be input.

A restart file for subsequent initialization is always written. The

example shown in Table A.1 uses "RSSE23.DAT" as the restart filename and
"4" as the associated logical unit number.

.

..
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.The total irradiation time ~and accumulated megawatt-hours since the last
' reset must also be entered. If initialization data are read from disks,

these numbers would normally be the same as those on the initialization
*

file. However, these data frequently.need to be adjusted because the
actual irradiation exposure interval is inconsistent with the data

recording interval. If adjustment is required and restart data are uti-

lized, correct time and radiation exposure are' entered. The computer pro-
gram detects discrepancies between.the two sources of input data and-
more detailed data from the time histogram are requested. In particular,

the appropriate histogram data must be entered for each thermocouple by
specifying the histogram range number for each thermocouple.

The output data filename may also be specified. If logical unit 5 is

selected for the output device, the filename chosen is ignored and data
are output to the terminal. This is the only option checked out.

A.2 -General Comments on PSFTH
.,

There are essentially seven primary logical categories in this computer-
* program:

| 1) an interactive section which interrogates the user for input data,.

2) a section which can read data in six different formats,.

3) a calendar routine,

4) integration of irradiation exposure and exposure time,
L- 5) determination of an exposure time histogram for each thermocouple,

6) calculation of the average temperature and variances of the
temperature for each thermocouple, and

7) output of data.

e.

.9

_ _ _ . _ _ _ _ _ _ __ . . _ . . _ . . . _
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The calendar routine determines the day, month, and year relative to the<

~

initialization date. The date is incremented each time the hour entry of-

the 24-hour clock decreases in magnitude.* Leap Year is detected when
'

the year is evenly divided by f our. The number of days in each month is
contained in a data statement.

The determination of radiation exposure time involves keeping track of
several items:

'

1) insertion and retraction dates and times relative to the actual
date and time associated with each data entry,

2) reactor pvwer level,

3) time dif ference between the 24-hour clock trip and the last data

entry, a nd

4) integra ion reset specification.
i
| There are quite a few program software switches. Hence, details are
i

not included here to implement this calculation , but program . variable def-
initions and comments in the listing in the appendix should be sufficient

,

j- for an in-depth evaluation.

.

There are two factors which significantly complicate PSFTH :

1) data recording intervals from the computer are not consistent with

radiation exposure intervals, and

2) the definition of normal conditions is not unique.

Some reasons that item 1 occurs are:

1) computer logging of data is usually commenced before and extends
beyond the irradiation exposure interval,

2) the normal data recording interval is one hour (insertion or re-

traction requires only a few minutes).

3) backup, hard copy, data must be processed when computer logged data
are lost, and

4) exposure intervals must be determined from reactor power and posi-
'

tion of the irradiation facility.

.

*This will cause an error if data are obtained from hard copy output
and time intervals are longer than 24 hours.

_ _ _ _ _ _ _ _ _ _
_ . . . .. .. . .. . .. . I
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Normal conditions, as determined for computational purposes, are essen-
-

tially defined relative to initiation of automatic control of temperature
and to an estimate of the temperature at which annealing may be important.

*

Computer program parameters that, if changed, could change results are:
1) the reactor power below which the reactor is considered to be

shutdown,

2) the thermocouple temperature below which the average and variance
of the temperatures are not computed, and

3) the average specimen set temperature which must be achieved before

calculations of the average and variance of the temperatures
are initiated.

The choice of 5 FN for item 1 is based on the observation that the ORR is
essentially never operated for more than a few minutes, usually much less,
between 300 kW and 6 MW. In this power range, it is either being started

up or shut down. The high end of this range is chosen to ensure a more
accurate power reading.

.

If the average temperature is calculated during start-up conditions, the

average temperature is slightly modified, but the variance is significantly.

distorted. In order to avoid this problem, the average is not calculated

(i.e., updated) if the thermocouple indicates a temperature of less than

270 C. Thus, the average reported is essentially the average while under

automatic control of the computer and steady-state conditions. The vari-

ance, or standard deviation, is also determined under near-normal operating

conditions.

The average temperature is determined recursively from Equation 2.7 with j

the following restrictions:

1) the average temperature of the present and previous entries must be
greater than 270*C,

,

4

_ _ _ _ __ _ _ . _ - - _ - - . - -_
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2) the average temperature of all thermocouples with the applicable
~

irradiation specimen set must achieve a temperature of 285'C
before the calculation is initiated,

.

3) the reactor power level must be greater than 5 MW,

4) the irradiation facility must be inserted, and

5) initialization is based on the first entry which satisfies the

above conditions.

Calculation of the variance of the temperature for each thermocouple is

accomplished with equation 2.14 and with the same restrictions as listed
for the average temperature calculations except that the variance is

initialized to zero. In addition to reading Appendix A carefully, the

user should also study the program listing in Appendix C prior to exe-

cuting PSFTH. Internal documentation of PSFTH is fairly complete.

.

s

t

6
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.

Table A.1. Sample Execution of PSFTH. User responses are underlined.e

,

RUN PSFTH
INPUT DATA FORMAT: 1,2,3 4eSe OR 6 3.d

RESET CALC. BY DAY, MONTH, OR YEAR: Oel OR 2 JL
PRINT RESULTS BY DAY, NONTH OR YEAR: Oele OR 2 1
ENTER Oele2 OR M FOR: NO, PARTIAL ALL, OR MODULUS PRINTING OF INTERMEDIATE DATA 0*

ENTER 1 IF EXP. IS INSERTED DURING DATA COLL. _L,
ENTER DAY-MTH-YR OF INSERTION 23 9 90
ENTER HR-MIN-SEC OF INSERTION IJ 5p 0
ENTER 1 IF EXP. IS RETRACTED DURING DATA COLL. {L ,

INPUT FILENAME OF TEMPERATURE DATA DK1:SE23.DAT
INPUT NUMBER OF RECORDS ila
INPUT DAY-MTH-YR FILE BEGINS 23 9 80
INPUT e OF SPECIMEN SETS TO BE ANALYZED JL

' INPUT SPECIMEN SET 4*S TO BE ANALYZED 2 3.4
INPUT 1 IF INIT. DATA ARE TO BE INPUT FROM DISK J.
INPUT FILENAME OF INIT. DATA RSSE17.DAT
INPUT UNIT NUMBER OF INITIALIZATION FILE 3
INPUT FILENAME OF RESTART FILE RSSE23.DAT
INPUT UNIT NUMBER OF RESTART FILE 4
INPUT ELAPSED TIME AND MWH FOR INIT. DATE 449.93 13402.27
INCONSISTENT INPUT DATA-
INPUT IRRADIATION TIME ADJUSTMENT 1.75
INPUT RANGE # FOR EACH TC IS SET
20*3,

INPUT RANGE 4 FOR EACH TC IS SET 3
2003
INPUT RANGE 6 FOR EACH TC IS SET 4
20*3.

INPUT FILENAME OF OUTPUT DATA
INPUT LOGICAL UNIT NUMBER FOR OUTPUT DATA 5;

1 INPUT DATA FOLLOW * -
INITIALIZATION OF TIME AND MEGAWATTS 0.450E+03 0.134E+05=

0.175E401IRRADIATION TIME ADJUSIMENT =

LOGICAL RECORDS IN INPUT FILE 450=

FORMAT IDENT. OF INPUT DATA = 4

CALC. RESET PARAMETER 1=

PRINT PARAMETER 1=

FILENAME OF INPUT DATA = DK1:SE23.DAT
FILENAME OF RESTART DATA = RSSE23.DAT
FILENAME OF OUTPUT DATA = ***
FILENAME OF INIT. DATA = RSSE17.DAT
INSERTION DATA AND TIME ARE: 23- 9-00 13:52: 0

!

e

%

a

i

9
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; APPENDIX B

USER'S WsNUAL FOR COMBO
i .

I
1

e

|

!

l

!

I
l

.
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B.l. Execution of Combo
*

COMBO is an ancillary computer program for PSFTH and executed on the DEC-10

at ORNL. It is used to combine output files from: 1) PSFTH, 2) COMBO,
.

and 3) free form. The normal procedure for executing COMBO is:

1) keypunch hard copy monthly output data for PSFTH,

2) transfer this data to a DEC-10 user file, and

3) execute COMBO.

The example of executing COMBO given in Table B.1 should provide suf ficient

description of its execution.

B.2. General Comments on COMBO

Note that the printer output terminal width needs to be set to 132 and
that the program is normally executed with an EX COMBO.FOR command. File-

names are requested for both input files and output files. An input
format specification of "1" implies that the default (i.e., PSFTH or COMBO
standard output) format is employed. A specification of "0" implies that

the data for each thermocouple are free form and that the set, date, .

irradiation time, and megawatt-hour data are input consistent with FORMAT
1006 in the listing of COMBO in Appendix D. Note that the number of sets -

analyzed and that each set analyzed is specified in a single input string.
The data associated with the output file must also be input.

.

&
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Table B.l. Execution of COMBO. User Responses are Underlined.,

.

. SET TTY WIDTH 132

.EX COMB 0.FOR
LINK: Loading
[LNKXCT COMBO Execution]

INPUT FILENAME OF INPUT FILE 1
*AUG31.DAT
INPITT FILENAME OF INPITT FILE 2
*SEP.DAT
INPITT FORMAT ID. FOR EACH INPUT FILE: 0 OR 1
*1 0_
INPUT # OF SETS AND SET #'S COMBINED
*3234
INPirr DAY-FfrH-YR OF COMBINED FILE
*30 9 80
STOP

END OF EXECITfl0N
CPU TIME: 0.64 ELAPSED TIME: 1:23.23,

EXIT

.

.

4

e
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! APPENDIX C
!

LISTING OF COMPUTER PROGRAM PSFIll

.

e

O

O
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'

Ca**********************************************************************
C*** DEFINITION OF PROGRAM VARIABLES *************************************
C XMWH(20,4,7) = ARRAY FOR TIME HISTOGRAM, AVERAGE TEMPERATURES, .

C AND VARIANCE OF AVERAGE TEMPERATURES FOR EACH
C THERMOCOUPLE
C TC(20,4) = ARRAY FOR THERMOCOUPLE TEMPERATURES
C IHDTR(10,4) = ARRAY FOR PERCENT FIRING OF HEATERS *

C MTHDS(12) = DATA FOR NUMBER OF DAYS IN EACH MONTH
C IA(3) = NOT USED
C IDAT(3) = ARRAY FOR THE DATE FILE BEGINS
C JPP(4) = SPECIMEN SET NUMBERS
C XMTH(12) = ALPHA DATA FOR MONTHS
C TCL(20,41 = ARRAY FOR PREVIOUS RECORD TC TEMPERATURES
C RXP(24) = ARRAY FOR REACTOR POWER WHEN IDFOR=5
C DA(3) = ARRAY FOR THE DATE
C TCAV(4) = AVERAGE TEMPERATURE FOR EACH SPECINEN SET
C IDNSRT(3) = DAY-MONTH-YEAR OF PSF INSERTION
C IDRCT(3) = DAY-MONTH-YEAR OF PSF RETRACTION
C INTM(3) = HOUR-MINUTE-SECOND OF PSF INSERTION
C 10TM(3) = HOUR-MINUTE-SECOND OF PSF RETRACTION

| C KEXIN(2) DAY,KEXIN(1),AND MINUTE,KEXIN(2), OF PSF INSERTION=

C KEXOT(2) = DAY,KEXOT(1),AND MINUTEeKEXOT(2), OF PSF RETRACTION

C IATO(4) FLAG-SET WHEN SPECIMEN SET TEMPS. OBTAIN 285 C=

C IAR(20) HISTOGRAM RANGE NUMBERS=

C NOW(2) DAY,NOW(1),AND MINUTE,NOW(2), OF ACTUAL DATE 1 TIME=

DATA ARRAY FOR TC IDENTIFICATIONC TCID(20,4) 88 =

C BLANK 88 = 8 BLANK CHARACTERS
DUMMY VARIABLE| C XDUM 88 =

| C XTLT(11) 88 DUMMY=

| C TLA(7) 88 DATA ARRAY FOR TITLE=

C XTLA(7) *8 DUMMY ARRAY=

C DASH *1 ''=
'C XDASH *1 DUMMY=

C SPACE (5) *1 = 5 BLANK CHARACTERS
C SPCX(5) *1 5 BLANK CHARACTERS=

ARRAY FOR INITIALIZATION DATA FILENAMEC FILDAT(15) *1 = -

ARRAY FOR OUTPUT DATA FILENAMEC FILSAU(15) *1 =

C FILRST(15) *1 ARRAY FOR RESTART FILENAME=

C FILNM(12) *1 ARRAY FOR INPUT DATA FILENAME=

C TLC (7) *8 DATA ARRAY FOR TITLES=

DATA ARRAY FOR TITLESC TLD(7) 88 =

REACTOR POWER CUTOFF FOR INTEGRATING EXPOSURE TINEC PCUT =

TEMPERATURE CUTOFF FOR CALCULATING AVG. TMP.C TCUT =

C IDFOR FORMAT OF INPUT DATA: 1-6=

RESET INTERVAL: 0-2 : DAY-MONTH-YEARC IRST =

PRINT INTERVAL: 0-2 : DAY-MONTH-YEARC IPRNT =

C NPXY EXTRA PRINTOUTS?: 0-2,M : NO,PART,ALL, MOD. INT. DAT=

C INSRT 1 IF EXP. IS INSERTED DURING DATA COLLECTION=

1 IF EXP. IS RETRACTED DURING DATA COLLECTIONC IRCTR =

C LRL 4 0F LOGICAL RECORDS IN INPUT DATA=

C NSET 4 0F SPECIMEN SETS ANALYZED=

1 IF INITILIZATION DATA ARE INPUT FROM DISKC NINIT =

C IS1 LOGICAL UNIT # OF INIT. FILE=

C ISET SPECIMEN SET 4 FROM INIT. DATA=

DUMMYC XTLB =

C TF RAD. EXPOSURE TIME FROM INIT. DATA=

C XF hEGAWATT-HOURS EXPOSURE FROM INIT. DATA=

C ISOUT LOGICAL UNIT 4 0F RESTART FILE=

C TMEXR SPECIFIED RAD. EXPOSURE TIME OF INIT. DATA=
,

C XWHS SPECIFIED MWH EXPOSURE OF INIT. DATA=

C ADJ - ilnL n0JUSTMENT OF HISTOGRAM - INPUT IF TF.NE.TNEXR

.

_
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C NOUT = LOGICAL UNIT 4 0F OUTPUT DATA FILE
C IFLG = FLAG FOR DETERMINING INITIALIZATION PASS
C JXD = FLAG FOR DAILY TRIPS.

C JXM = FLAG FOR MONTHLY TRIPS
C JXY = FLAG FOR YEARLY TRIPS
C IWTH = COUNTS RECORDS AFTER EXP. WITHDRAWL.

C NPASS = PASS COUNTER FOR FORMATS 5 AND 6
C INN = COUNTS RECORDS AFTER EXP. INSERTION
C NAUX = SWITCH FOR PRINTING INTERMEDIATE (AUXILARY) DATA
C DTNXT = TIME BETWEEN 24 HR. CLOCK TRIP AND LAST RECORD
C IDAY DAY #=

C INTH MONTH #=

C IYR YEAR 6=

C IH = HOUR #
C IM MINUTE 4=

C IS SECOND #=

C IHL HOUR # OF LAST RECORD=

C IML MINUTE 4 0F LAST RECORD=

C ISL SECOND # OF LAST RECORD=

C PL REACTOR POWER=

C PLL REACTOR POWER OF LAST RECORD=

C TMP TEMPERATURE OF A GIVEN TC=

C TMPL TEMPERATURE OF A GIVEN TC OF LAST RECORD=

C IRNG RANGE 4 FOR HISTOGRAM=

C TAV AVG. TC TMP. FOR PRESENT 1 PREVIOUS RECORD=

C ICOMP AVG. TMP. CALC. SWITCH=

C DELT TIME BETWEEN TWO RECORDS (CURRENT=

C TIME CURRENT RAD. EXPOSURE TIME=

C PD AVERAGE RX. POWER=
.

C XMW MEGAWATT-HOURS OF RADIATION EXPOSURE=

.

| |

I .

.
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DINENSION XNWH(20 4,7),TC(20,4),IHDTR(10,4),NTHDS(12)

1 ,IA(3),IDAT(3)eJPP(4),XHTH(12),TCL(20,4),RXP(24),DA(3)
*2 ,TCAV(4),IDNSRT(3),IDRCT(3),INTN(3) IOTN(3),hEXIN(2)

3 ,IATO(4),IAR(20),hEXOT(2),NOW(2)
REAL*8 TCID(20,4),BLANA
FEAL*O XDUN,XTLi(11),TLA(7),XTLA(7) .

LOGICAL *1 DASH,XIiASH SPACE (5),SPCX(5)
BYTE DFIll(15),FIL!sA1(15),FILSAV(15),FILRST(15)
DY TE F ILNN(12)
REAt40 TLC (/),TLD(7)

DATA SPACE /5*' '/
li A T A liFILE/38'*',12400/

TiATA DLANN/' '/

DATA SeCX/5*' '/
DATA TLC /' ',' ',' ',' HOURS OF',

1 IRRADIA',' TION TIN','E EDUALS'/'

DATA TLD/' 'e' ',' ','NEGAWATT',

1 ' HOURS O'e'F IRRADI ' , ' A T IOrd '/
DATA ILA/' 'e' 'e' ',' LATA ARE',

1 FOR SPE','CINEN SE','T NUMBER'/'

DATA TLb/' ON ''
,

DATA DASH /' '/
t>ATA TCID/'TE 1','IE 2','TE 3','TE 4','TE 5','TE 6',

7', TE 0','TE 9','TE 10','TE 11','TE 12',1 'TE
13 ' , '' T E 14','TE 15','TE 16','TE 17','TE 10',2 'TE

3 'TE 19','TE 20','TE101','TE102','TE103','TE104',

'TE111','TE106','TE107','TE100',"TE109','TE110',
'TE105',4

'TE112','TE113','TE114','TE115','TE116','TE117',5
6 ' T L 110 ' , ' il 119 ' , " 1 E 120 ' , ' I E201 ' , ' T E202 ' , ' I E203 ' , ' TE204 ' ,

7 'TE?O5','IE206','IF207','TE2OH','TE20V','TE210'e'TE211',
8 ' T E 212 ' , ' I F ? 13 ' , ' T F 214 ' , ' 'I E215 ' , ' TF216 ' , ' T E217 ' , ' TE218 ' ,

9 ' TF 219 ' , ' I F 220 ' , - IF 301 ' , ' T E302 ' , ' T E303 ' , ' T E304 ' , ' T E305 ' , .

A 'TE306','IE307','IE308','IE30V','TL310','TE311','TE312",

B 'IL313','IL314','TE315','TL316','TL317','TE318','TE319',

C 'If320'/ ,

ilA I A XMTH/'JAN',' FED','NAR','APR','NAY','JUN','JUL',

1 'AUG','SEP','OCI','NOV','DEC'/
DATA NTHD5/31,2tl,31,30,31,30,31 31,30,31,30,31/
DATA PCUT,TCUT/5.0,270.0/

C*** READ INPUT DATA FROM THE TERNINAL
C**************************************************
755 CONTINUE

CALL ASSIGN (1,'DN1:RXPR.DAT',12,'OLD','NC',1)
DEFINE FILE: 1(62,48,U,NR)
WRITE (5,1021)

1021 FORMAT (' INPUT DATA FORMAT: 1,2,3,4,5, OR 6 ,$)'

READ (5,*)IDFOR
WRITE (5,1023)

1023 FORMAT (' RLSET CALC. BY DAY, NONTH, OR YEAR: 0,1 OR 2 ',$)

READ (5,*)IRST
WRITE (5,1024)

1024 FORMAT (' PRINT PESULTS BY DAY, NONTH OR YEAR: 0,1, OR 2: ',$)

READ (5,*)IPRNT
WRITE (5,1033)

1033 FORNAT(' ENTER O,1,2 OR H FOR: NO, PARTIAL',

l' ALL, OR NODULUS PRIN11NG OF INTERNEDIATE DATA ',$)

READ (5,*)NPXX
WRITE (5,12OO)

1200 FORNAi(' ENTLR 1 IF EXP. IS INSERTED DURING DATA COLL 'e$) *

READ (5,*)INSRT

IF(INSRI.NE.1)GO TO 707
WRITE (5,1201) .

I
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1201 ' FORMAT (* EN1ER DAY-MTH-YR OF INSERTION *,$)
READ (5,*)IDNSRT

| AEXIN(1)=IDNSRT(1)+(IDNSRT(2)-1)*31+(IDNSRT(31-80)*1000
-

WRITE (5,1202)
1202 FORMAT (' ENTER HR-MIN-SEC OF INSERTION ',$)

. READ (5,*)INTM

hEXIN(2)nINTM(2)tINTM(1)*60
707 CONTINUE-

WRITE (5,1203)
1203 FORMAf(' ENTER 1 IF EXP. IS RETRACTED DURING DATA COLL. ',$)

READ (5,4)IRCTR

IF(IRCTR.NE.1)GO TO 708
WRITE (5,1204)

1204 FORMAT (' ENTER DAY-MTH-YR OF RETRACTION ',$)
READ ($,$)TDRCT

hEXOT(1)=IDRCT(1)+(IDRCT(2)-1)*31t(IDRCT(3)-80)*1000
WRITE (5,1205)

1205 FORMAT (' ENTER HR-MIN-SEC OF RECTRACTION ',$)
READ (5,*)IOTM

hEXOTC2)=IOTM(2)+IOTM(1)*60
700 00i1TINUE

WRITE (5,1000)
1000 60RMAT(' INPUT FILENAME OF TEMPERATURE DATA ',$)

READ (5,1007)(FILNM(K),K=1,12)
1007 FORMAT (12A1)

WRITE (Se1008)
1008 FORMAT (' INPUT NUMBER OF RECORDS ',$)

READ (5,*)LRL
IF(IDFOR.GT.4)GO TO 008
CALL ASSIGN (2,FILNM,12,'OLD','NC',1),

'

DEFINE FILE 2(LRL,256,U,NR)r

GO 10 889,

888 CONTINUE
FIL NM ( 12) =0
UI'EN(UNIT =7,NAMEeFILNM, TYPE =*0LD',

*
1 FORM =' FORMATTED', ACCESS =' SEQUENTIAL')-

089 CONTINUE
WRITE (5,1001)

1001 FORMAT (* INPUT DAY-MTH-YR FILE BEGINS ",$1
READ (5,*)(IDAT(K),K*1,3)'

WRITE (5,1030)

1030 FORMAT (' INPUT # OF SPECIMEN SETS TO BE ANALYZED ',$)
READ (5,*)NSET
WRITE (5,1003)

1003 FORMAT (' INPUT SPECIMEN SET 4*S TO BE ANALYZED ',$)
READ (5,*)(JPP(K),h=1,NSET)
WRITE (5,1015)

1015 FORMAT (' INPUT 1 IF INIT. DATA ARE TO BE INPUT FROM DISK 'e$)
READ (5,*)NINIT
ADJ=0.0
DO 831 K=1,15

831 FILDAT(K)=DFILE(K)
IF(NINIT.NE.1)GO TO 4
WRITE (5,1002)

1002 FORMAT (' INPUT FILENAME OF INIT. DATA ',$)
READ (5,1009)FILDAT

100Y ' FORMAT (15A1)
WRITE (5,1012)

* 1012 FORMAT (' INPUT UNIT NUMBER OF INITIALIZATION FILE ',$)
READ (5,*)IS1
-FILDAT(15)=0 .

OPEN(UNIT =IS1,NAME=FILDAT, TYPE ='OLD', FORM =' FORMATTED',-,

1 . ACCESS =' SEQUENTIAL *)
DO 750 I=1,4
[F(JPP(I).LT.1.0R.JPP(I).GT.4)GO TO 750
READ (IS1,2000)(XTLA(K),K=1,7),ISET,XTLB,IXX,XDASH
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1 ,XTH,XDASH,IXR
READ (IS1,2001)(XTLA(K)eK=1,7),TF
READ (IS1,2001)(XTLA(K),h=le7),XF

*
READ (IS1,2007)XDUM
READ (IS1,2007)XDUM

READ (ISte2007)XDUM
DO 700 J21 20 e

READ (IS1,2004)XDUMe(XMWH(JeISET,IX),IX=le7)

700 CONTINUE
750 CONIINUE
Csassssosassssses****ssssssssssssssssssests******
4 CONTINUE

WRITE (5,1013)

1013 FORMAT (* INPUT FILENAME OF RESTART FILE 'e$)
READ (5,1009)FILRST
WRITE (5,1014)

1014 FORMAT (' INPUT UNIT NUMBER OF RESTART FILE 'eS)
READ (5,*)ISOUT

FILRST(15)=0
OPEN(UNIT =IS00TeNAME=FILRST, TYPE ='NEW', FORM =' FORMATTED',

1 ACCESS =' SEQUENTIAL *)
Cs***sses**ssesss****sesessasses**sessassessessses

WRITE (5 1004)
1004 FORMAT (* INPUT ELAPSED TIME AND NWH FOR INIT. DATA ',$)

READ (5,*)TMEXReXWHS
Cessssssteesssssssssssse*****ss****ssess*ss***sess
C*** TEST FILE DATA IF READS **sses

IF(NINIT.NE.1)GO TO 5'

XX1rABS(TF-TMEXR)
(W2= ABS (XWHS-XF2
IF(XX1+X(2.LT.O.0001)GO TO 5
WHITE (5,1020)

1020 FORMAT (" INCONSISTENT INPUT DATA ") +

WRITE (Se3001)
3001 FORMAT ('' INPUT IRRADIsTION TIME ADJUSTNENT 'e$)

READ (5,*)ADJ
,

CessADD ADJUSTMENT TO THE SPECIFIED HYSTRESSIS BAND
DO 51 J=1,4

IF ( JPP( J) .'.T .1.OR.JPP(J ) .GT.4 )GO TO 51
IS=JPP(J)
WRITE (5 3002)IS

3002 FORMAT (* INPUT RANGE 8 FOR EACH TC IN SET ',I2)

READ (Ses)IAR
DO 51 N=1,20

L=IAR(K)
XMWH(K,IS,L)=XMWHtK,IS,L)+ADJ

51 CONTINUE
Cs***sses**s********sess**ss***sss*****se****sess
5 CONTINUE

WRITE (5,1005)

1005- FORMATt' INPUT FILENAME OF OUTPUT DATA ',5)
READ (5,1009)FILSAV
WRITE (5,1006)

1004 FORMAT (* INPUT LOGICAL UNIT NUMBER FOR OUTPUT DATA ',$)

READ (See)NOUT
IF(NOUT.NE.5)GO TO 71
DO 63 h=1,15

63 FIlSAV(K)=DFILE(K)
GO TO 7

*71 CONTINDE
IILSAV(15)=0
OPEN(UNI T =NDU T ,NAME=FILSAV, TYPE = "NEW ' , F ORN= ' FORMATTED' ,

1 ACCESS =' SEQUENTIAL') .

C*ss*s*******sess************sss***sses**************ses*****s************
7 CONTINUE

WRITE (Se1010)TMEXR,XWHS,ADJ,LRLeIDFOR,IRST,IPRNT,FILNM,FILRST,FILSAV

- -. _ _ - - - _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _
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'' i

1 ,FILDAT - .

1010 FORMAT (' INPUT DATA FOLLOW: '/ '
''

.- 1 INITIALIZATION OF TIME AND HEGAWAITS = ',E10.3,2XeE10.3/
, ,' ;'' ' -

2 IRRADIATION TIME ADJUSTHENT =~',E10.3/'

",,,^+g',I4/ 's3 LOGICAL RECORDS IN INPUT FILE' '~ ^=

A # FORMAT IDENT. OF INPUT DATA = *,13/ ' '-Aff'.,

B CALC. RESET PARAMETER a ',I3/ ', s -
'

C PRINT PARAMETER' ',13/ -= -s

FILENAME OF INPUT DATA
'

",12'A 1/ O4 ' v.t %.- =

5 FILENAME OF RESTART DATA pi',15A1/
_ ;

* S(c '' JI#6 FILENAME OF OUTPUT DATA % #,15A1/. .,f
7 FILENAME OF INIT. DATA = '',15A1)

'

,
IF(INSRT.ED.1) WRITE (5,1230)IDNSRT,1NTM .

.

~ *

1230 FORMAT (' INSERTION DATA AND TIME ARE! '',12,' ",I2,' ',I2,2X, * 1c _
1 12,*:',12,' ',I2) - '

IF(IRCTR.ED.1) WRITE (5,1231)IDRCT.IOTH / . x
*

1231 FORMAT (' REIRACTION DATE AND TIME ARE: ',I2,' ',72,*.-',I2,2X,,
''

1 I2,' ',I2,'.',I2) /* *

C ^ -J F ' . , g'~
~ ,

<

C ~
~

Us
~'C***END OF THE INPUT SECTION - -

~

c' 'I"
'" C

,

C*******************************************************,, '! ,.

C*** INITIALIZE VARIABLES IF THE INITIALIZATION DATE DATA eME NOT INPUT y

C***AND RESET AS SPECIFIED - 's
C****************************************************** - '' ,' --

IFLG=0
JXD=0 # ' F;,

4;[' -JXM40 '
-

JXY2O "
-v5

IWTHeO ' 's
NPASS=0 *

INH 30 'Y g/,

NAUXr0
DTNXT=0.G ~;,-

DO 803 I=1,4 "?i
* B03 IATO(I)=0 ' ' yl

IF(NINIT.EO.1)GO TO 3 'f8 NINITwo- '

IF(IFLG.EJ.0)GO TO 3 '

TIitE=DTNXT
]

.

XNW-PL*DTNXT ,-
NREC=NREC-1

3 CONTINUE
IF(IFLG.ED.1)GO TO 9 -

,

IFLG=1
C****************************************************************** U
C*** INITIALIZE THE READ LOOP j

TIME =TMEXR e*

XMW=XWHS ~ Jj
IDAY=IDAT(1)

,

INTH=IDAT(2)
IYR=IDAT(3) e

, - -
ISTRI=0 +' '

NREC=0
'9 NRXX=0

10 NREC=NREC+1 '
-

NRXX=NRXX+1 -"

KN'NREC
IF(NREC.GT.LRL)GO TO 41.

IF(IPFOR.NE.1)GO TO 31
READ (2'hK,END=42, ERR =45)DA,IH,IM,IS,IT,IWT,TC
IF(DA(1).LO.'EMPT')GO TO 40~,
IEND=0
GD 10 50 -

31 CONTINUE
~

IF(IDFOR.NE.2)GO TO 32

,

a'
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,'

i .

o i

REAbt2'hh+ENt=42 LRR 45)DA,IH,IN,IS,IT,IWT,IC,IHDTR
~ 17%DA(1).LO( EPPT')GO TO 40g

/it Niu0
*

TO TO 50 ,*

' 32 * CONTINill
, f

,

I F ( IIf fT)F . NE . 3 ) GO 10 33
REAbs2'6h,END=42, ERR =45)DA.IH,1N,IS,IT,PL,TC,IHDTR ,-

.. '2F(DA(1).EO.'EMPT')G0 TO 40
' 'IENDeo

'

GO 10 50,,
33 CONTINIC

D_ ( 1 Xufe .ht. 4 ) GO TO 34-

f Rf Alria'tA e t hD = 42 e ERR = 45 )NODAY,IH,IN, IS, I T e PL , TC , IHDTR
* , IF (t4tMIA) .EO. 'EN' )G0 TO 40

' - IENfy 0';''
,

00 * si 50
,

. + , I.? CONTINUE
If(IDFOR.GT.6)GO 10 650

C REAli DAT A OBT AINED i VM THE HARD COPY UNIT
IF(NRST.EO.1)GO TO 50-

IF(NPASS.EO.1)HO TO 531
NPAg=1

< RFA!!<7,1503) TRASH
oRiTE(5,1504iTRASH
fi t II'F OR .! 6. > > GO ^ 0 531

'

00 /01 K-1,4-

< Rr AD('/,1503) TRASH
WR I T E ( 5,1504 )'s R ASH

f01 CONTINUE 5,'

.iRLC=0 ,

:4RW Teo . . -

GO 10 10 -

, - 1504 CORNAT(' ', , A 4 ) .

1503 FORMA)(A4)s

y 531 CONTINilE ',

IF ( I DF 0F(. EO .5 ) REr,D ( 7,1501 ) ( D A ( K ) e K= 1,3 ) , IH , I N , IS , I T , I WT
'

IF(IDFUR.EU.6) READ (7,1.505)(DA(K),h=1,3),IH,IN,IS,IT,IWT,FL
150b FORMA T ( 3F4,'d ,513, F 4.1 )

1501 FORP. A T ( 3 F 4. 0,5 I 3 ),

' READ (7,1502,END=423((TC(J,K),J=1,20),K=1,4)
1502 iORMAI(20F4.0)

IEND=0 -

GO TO 50
'40 IEND=1, ,

URITE(5,2041)NREC

2041 F0hMAT(' 'EMPIY RECORD * DETECTED AT NREC = ',I4)
~ GO TO 400

41 IEt8IU1
- t.$ 1 T k ( 5,20 42 ) L RL

|/ 0042~
GO Tie' 40c
8 CRNv.T ( ' LXCfEDED INPUT LOGICAL RECORDS OF '.14)

-
_

dp IENDel/

WRJft 5,'043)NREC

- '2043 FOFM$T(", ,(gr - DETECTED NREC = ',I4)

4Sf CCW f INOP -,

WRITM!,PO40)

2040~ FCRNAT(* ERia)R; WHILE READING DATA ')<
,.

- GU 'IU 6P
50 CONF 1NtfC

- IFtIDFOR.FO.6)GU IO 56 *

.C***xLAD POWER DATA
IF ( IDF OR. FC.3.OR. IDFOR.EO. 4 )GO TO 56
IF(NRSI.EG.1)GO TO 56 ,

IY:80
IN X)(e I N TH'
IF ( JXM.E O .1 ) INX%=INTH t I

_ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ ___ _ _ ___ _ _ J
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ID=IDAY
IF((IH-IHL).LT.0)ID=IDAYt1
IF(JXD.EO.1)ID'1DAYt1-

ITRPnD
If((IH-IHL).LT.O.AND.ID.GT.HTHDS(INTH))ITRP=1
1F(ITRP.EO.1)ID=1,
IF(J<M.EO.1)ID=1
IF ( I T Rt'. E G .1 ) INXX= INTH t i
If(NREC.EO.1)ID=IDAY

) hRX:.ID+(INtX-4)$31+(IY-80)*1000
hRXX=hRX j

' RFAD(1'KRXX)RXP
PL"RXP(IH+1)

C * * * ENit POWLR DATA READ SECTION
5 (. CONIINUE

| NPRNT=0
: NRS T=0

C*** CALENDAR SECTION
IFsJXD.EO.1)IDAY2IDAYt1
IF(JXN.EG;1)IDAY=1

IF(JXN.EO.1)INTH=IN1Ht1
JF(JXY.EO.1)IYR=IYRt1
IF (JXY . F O .1 ) INT H =1
JXN=0
JXY=O
JXD=0
ID=IDAY
INXX=INTH
IY= LYN
IF(NRXX.Ed.1)GO TO 12
DH=IH-IHL
DN=IM-INL,

DS=IS-ISL
DTNXT=0.0
IF(DH.GE.0)GO TO 11

*
DH=24-IHL
DN=O -INL
DS=O-ISL
-DINXI= FLOAT (IH)+ FLOAT (IM)/60.fFLDAT(IS)/3600.
JXD=1
ID=IDAYt1
IF(IPRNT.EG.0)NPRNT=1
IF(IRST.EO.0)NRST=1
IADD=0
LEAP =0
IF((IYR/4)*4.EG.IYR) LEAP =1
IF ( IN TH.E U.2. AND.LE AP.EO.1 )I ADD =1
IF(IDAY.LT.NTHDS(INTH)+1 ADD)GO TO 11
IF f IPRN T.EO.1 )NPRN T=1
II (IRST .EU.1)NRST=1
JXM=1
ID=1
INXX=INTHt!
IF(INTH.L.T.12)GO TO 11
IF(IPRNT.EG.2)NPRN1=1
IF(IRST.EG.2)NRST=1
JXY=1
INXX=1
IY=IYRt1.

C***END CALENDAR SECTION***
11 CONTINUE

DELT&-DHf DM/60. f DS/3600.
,.

IF(HRST.NE.1)DELT= DEL 1(DTNXT
NOW(t)=IDF(IhXX-1)*31+(IY-80)*1000
NOW(?)=INIIHt60
NSR Ti 11= 1

L
_ _ _ . _ _
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1F(INSRT.NE.1)GO 10 715
IF(NOW(1).Ll.hEXIN(1))NSRTED=0
IF(NOW(1).EU.hEXI (1).AND.NOW(2).LT.hEXIN(2))NSRTED=0 .

IF(NRST.EO.1.AND. INN.EO.0)DTNXT=0.0
IF(NRST.EO.1.AND. INN.EO.0)NSRTEI:20
I F ( NSR T E D . EO .1 ) l r4N = I NH 41 *

IF ( I NN .t 0.1 )liEll af LOA T ( NOW ( 2 )-HEX IN ( 2 ) ) /60. 0
-

/15 CONTINUE
NSRTWY=1
11(IRCTR.NE.1)GO 10 716
II(NOW(1).GT.hEXOT(1))NSRTXYeo
IF(NOW(1).EO.hEXOT(1).AND.NOW(2).GT.hEXOT(2))NSRTXY=0
IF(NSRTXY.EO.0)IWTH=IWTHtt
IF ( IWT H . E O .1 ) DE L1 =DE L T-FLO AT ( NOW ( 2 )-hEXO T ( 2 ) ) /60. 0
IF(IWTH.EU.1>HSRIED=1
IF(IWTH.GT.1)NSRTED=0

716 CON T INUE.
IF(NSRTED.EO.1)1S1R1=ISTRTt1
IF(PL .GT .PCUT . AND.NSRT ED.EO.1)GO 10 101
l'E L T =0. 0

101 IiMW=DELT * ( PL li'LL ) * 0.5
XMW=XMWlDMW
TIME = TINE (DELI
TRV=0.0
II(TIME.LE.O.01)GO TO 102
IRV=IiEL T /T IME
Pli=XMW/ TIME

102 CONTINUE
12 CONTINUE

IF ' NPXX .EO .O . AND. NRXX .EO.1 ) WRIT E(S,1049 ) ID AY , DASH,XMTH
1 (INTH), DASH,IYR,IH,IN,IS

1049 FORMAT ('O',' FIRST RECORD DATE AND TIME ARE: * ,12,A1,A3,A1,12, *

l' AT ',12,':',I2,' ',12)

IF (NPXX.EO.0)GO TO 121
C***PRIN1 RAW DATA AS SPECIFIED BY INPUT -

IA(1)=IDAY
IA(2)=IMiH
IA(3)rIYR
IF (N AUX .EO.1 )GO TO 120
WRITE (NOUT,1041)1 DAY, DASH,XMTH(INTH), DASH,IYR,IH,IN,IS

1041 FORNAI('O',' RECORD DATE AND TIME ARE* ',12,A1,A3,A1,12,

l' AT ',12,' ',12,':',I2)
IF ( IliFOR.LE.3) WRIT E(NOUT ,1042)DA

1042 FDPMAT(' RECORD IIAT A FROM DISK IS ',3A4)
IF(IDFOR.EO.41 WRITE (NOUT,1043)NUDAY

1043 FORMAT (' DAY NUMBER ON DISH IS ',I3)
IF(NRXX.EO.1)GO TO 121
WRITE (NOU1,1044)11ME,XMW,Pt.,PD,1CAV

1044 FIIRMAT(' IRRADIATION TINE =',F10.3/
1' MEGAWATT HOURS OF IRRADIATION =',F10.3/
2' REACTOR POWER =',F10.3/
3' AVERAGE REAEIOR POWER =',F10.3/
4' AVG. TMPS. OF PREV. REC. =',4F8.3)

IF( tJPX X . EO . 2 )WR I T E ( NOU T ,1032 ) ( ( 1 C ( J,1 ) , I = 1,4 ) , J=1,20 )
1032 FORMAT ('O',/

1 TE 1~20 IE 101-120 TE 201-220 TE 301-320 '/'

1 (4F12.1))
120 NAUX=0

IF(NPXX.LI.3)GO TO 121
II'((NRXX/NPXX)*NPXX.NE.NRXX)NAUX=1

121 CONTINUE
IHL= llt *

IMLcIM
[SluIS
FLL=PL

<

DO 200 ! = 1, NSI . T

.______ -
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ICAPaJPP(I)
IF( ICAP .L T .1.OR. ICAP.GT .4 ) GO TO 200

* TCAV(ICAP)=0.0
DO 100 J=1,20
TMP:TCLJ,ICAP)

e TMPL=TCL(J,1 CAP)
TCL(J,ICAP)=TNP
IFtNRXX.EO.1ilhPL=TNP
TAV=(TMPtTHPL)*0.5
IRNG=1
IF(TAV.Gl.270.0)IRNG=2
IF(TAV.GI.200.0)IRNG=3
IF(TAV.G1.296.0)IRNG=4
IFtTAV.GT.306.0)IRNG=5
iCAV(ICAP)=TCAV(ICAP)+TAV
IFtNRXX.NE.1)GO TO 75
If(NINII.LO.1.AND.NREC.EO.1)GO TO 100

C***ICITIAll7E VARIABLES FOR RESEls
00 73 K=1,5

73 VMWil( .l. ICAP,K ) = 0.0

XNWH(J.ICAP,IRNO)=DINXT
XNWH(J,IlAP,7):-0.0
XMWH(J ICAP,6)=TAV

GO 10 100
75 CONIINUE

II:Ohl'= 1
IF(IAIO(ICAP).EU.0)ICOMP=0
if( TAV.LT. TCtli )ICOMP=0
IF(PL.LT.PCUT)ICOMP=0
IF(NSRTED.EO.0)ICOMP=0
TRW=1RV
IF(ICOMP.EO.1)GO TO 98.

TRW=0.0
CX1=0.0

08 CONTIidUE,

TRV<=1.0-TRW
IF(ICOMP.EO.0)GO TO 99
TBARLaxMWH(J ICAP,6)

Ct** SET TBARL AT INITIALIZATION
IF( TBARL .L1. TCU T ) T HARL=1 AV
IDAR=TBARL*TRVXiTAVtTRW
X MWH ( J ,1 C AP v 6 ) =1 BriR

IXX=(TAV-TBAR)**2
C x 1 = ( T B AF:L -1 B AR ) * * 2

9'? CUN TINi)E
YHWH(J,ICAP,7)=(XNWH(J,ICAP,7)tCX1)*TRVXtTXX*TRW
x MWH( J, I C AP , IRNG > =XMWH ( J , IC AP , IRNG ) i IIEL T

I00 CONTINUE
TCAV(ICAP)=fCAV(ICAP)/20.0
IFtICAV(ICAP).0T.285.0)IA10(ICAP)=1

200 CONTINilC
C*** BYPASS PRINTING IF NfRNI .NE. 1

IF (NPRN I .iJE. t )GO 10 620
400 <:0N I INtil
C***t00lPUI DATA FOR FACH IRRADIAIION SET

DU 50C I=l,NSET

IF(JPP(I).LI.i.OR.JFP(I).GT.4)GO TO S00
ISET=JPP(I)
WRITE (NOUI 2000)(TLA(ITi,IT=1,7),ISEI,TLD,IDAY,*

1 li AHH . XM T H ( I N T H ) , LI ASH , I Y R
WF:I T E( NOU T ,2001 ) ( Tl C ( 11 ) , I T= 1,7) , T IME

WRI ll: ( NOU T v 2001.' ( Tl II( I T ) , I T = 1. / ) , XNW.

2000 FORMAi('1',/AG,[3,A4,I3,A1.A3,A1,12)

2001 FORMAL (' './A8 2X,F10.2)

WR I T E t tN Hil . 2('02 )
WR I 1 t ( fvolli , SiO )
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3 0u .' IssPNAli'O',27X,'llOURS OF IRRADIA110N WITH',15X,' AVERAGE ',
l' STANilARD')

2003 FORNA1(' ,' THERN0 COUPLE ***<1<270 270Ci<200 200<T<2V6',' *

1 296 <sI<306 306CT<*** TEMPERATilRE liEVIATION')'

2004 FORMAT (* '.4X,AH,5F10.2,2F12.2)
URllE(NOUT,2007)kfLANN .

200/ IORNAI(' ,AO)'

00 500 Kn1,20
G 11|l V =t Uh * ( %NWil( h e ISE 1, ~/ ) )

IFt[[ND.l-0.2)SIDIV=XNWH(heISET.7)
WittTF(NOUI-2004)TCID(K ISLT),'XNWH(h,ISET,L),L=1,5),

1 XN4H(h,ISET 6),SIDIV

500 CONTINUE
620 CONTINUE

II(IEND.NE.0)GO 10 630
IF(NRST.EO.0)GO 10 to
IF(NRSI.LO.1#GO TO 8

630 COilTINUE
C***WRIIE A f(LSTAR T FILE FOR THE NEXT INITIALIZATION

II'tIEN!.EO.2)GO TO 650
IEND=2
tJ00T=ISOUT
00 10 400

650 f.utJ I I Ntil
WR1 1 E (:3,114V ) IllAY ,II ASH , X N T H ( I N TH ) , DASH , IYR , IHL , I NL , ISL

1149 FORNAT('O',' LAST RECORD DATE AND TIME ARE: ',I2,A1,A3,

1 A1,I2,' AT ',[2,': 912,':',12)

CALL CLOSE(1)
Call. CLOSE(2)
Il (NINI T.EO.I) CALL CL OSE(IS1 )
cat. L CLOSE ( ISulli >
lF t N0l!T .NF. 5 ) CALL CLOSE(NOUT ) ,

14R I T E ( 5,1025 )

10,"i l'ORNAl t ' ENTER *NEX1' TO INPUT NORE DATA ',$)
READ (5,1026)XARY

*
1026 FilRNA1(A4)

IC f XARY .EO. ' NE X1 ' )(30 1 (~) 755
i t Ul'
EHit

i

e

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ -
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DIMENSION X1(20,4,7),X2(20,4,7),X3(20,4,7),ISET(4),IST1(4),IDY1(4)_
1,MTH1(4),IYR1(4), TIM 1(4),XMWH1(4),IST2(4),IDY2(4),MTH2(4),IYR2(4),
2 TIM 2(4),XMWH2(4),XMW(4)eTIM(4),XMTH(12) .

REAL*8 TCID(20,4), BLANK,TLA(7), TLC (7),TLD(7),FIL1,
1 FIL2,FIL3

LOGICAL *1 DASH ,

DATA BLANK /' '/

DATA TLC /' ',' ',' ',' HOURS OF',

l' IRRADIA',' TION TIM','E EDUALS'/
DATA TLD/' ',' ',' ',' MEGAWATT',

l' HOURS O','F IRRADI','ATION '/

DATA TLA/* ',' 'e' ',' DATA ARE',

l' FOR SPE','CIMEN SE','T NUMBER'/
DATA TLB/' ON '/
DATA DASH /' '/
DATA XHTH/'JAN','FEB',' MAR','APR','MAY','JUN','JUL',
l'AUG','SEP','OCT','NOV','DEC'/
DATA TCID/'TE 1','TE 2','TE 3','TE 4','TE 5','TE 6',

i'TC 7','TE 8','TE 9','TE 10','TE 11','TE 12',
2'TE 13','TE 14','TE 15','TE 16','TE 17','TC 18',*

3'TE 19','TE 20','TE101','TE102','TE103','TE104',
4'TE105','TE106'e'TE107','TE108','TE109','TE110',
5'TE111','TE112','TE113','TE114','TE115','TE116','TE117',
6'TE118','TE119','TE120','TE201'e'TE202','TE203','TE204',
7'TE205','TE206','TE207','TE200','TE209','TE210','TE211',
8'TE212','TC213','TC214','TE215'e#TE216','TE217','TE218',

| 9'TE219','TE220','TE301','TE302','TE303','TE304','TE305',
" 7

-

A'TE306','TE307','TE308','TE309','TE310','TE311','iE312',.
,

[
B'TE313','TE314','TE315','TE316','TE317','TE318','TC319',
C'TE320'/
WRITE (5,1000)

1000 FORMAT (* INPUT FILENAME OF INPUT FILE 1 ',/,' 4',$)
'

READ (Se55)FIL1
55 FORMAT (A10)

WRITE (5,1001)
i

1001 FORMAT (' INPUT FILENAME OF INPUT FILE 2 ',/,* **,$)

READ (5,55)FIL2
WRITE (5,1002)

1002 FORMAT (' INPUT FILENAME OF THE OUTPUT FILE ',/,' *'e$)
READ (5,55)FIL3
WRITE (5,1003)

1003 FORMAT (' INPUT FORMAT ID. FOR EACH INPUT FILE! 0 OR 1 ',/,
8'et)'

1

READ (5,*)IDF1,IDF2
C***0 PEN INPUT AND OUTPUT FILES

OPEN(UNIT =1, FILE =FIL1, ACCESS ='SEDIN')
OPEN(UNIT =2, FILE =FIL2, ACCESS ='SE0IN')
OPEN(UNIT =3, FILE =FIL3, ACCESS ='SE000T')
WRITE (5,1004)

1004 FORMAT (' INPUT 4 OF SETS AND SET O'S COMBINED ',/,' *',$)

READ (5,*)NSETe(ISET(I),I=1,NSET)
WRITE (5,1005)

1005 FORMAT (' INPUT DAY-MTH-YR OF COMBINED FILE ',/,' *',$)

READ (5,*)IDAY,IMTH,IYR
C*** READ THE FIRST INPUT FILE

IF(IDF1.GT.0)GO TO 20
DO 10 Js1,NSET
L=ISET(J)
READ (1,1006)1ST1(L),IDY1(L),MTH1(L),IYR1(L), TIM 1(L),XMWH1(L) ,

1006 FORMAT (I1,1X,12,1X,A3,1X,I2,F8.2,F10.2)
READ (1,*) ((X1(K,LeM),M=1,7),K=1,20)

e

u---___________________________________________________ _______
f
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10 CONTINUE
GO TO 30

* 20 CONTINUE
LUT=1
CALL RDX1(NSET,ISET, TIM 1',XHWH1,X1,LUT)

e 30 CONTINUE
C*** READ THE SECOND INPUT FILE

IF(IDF2.GT.0)GO TO 50t

"

DO 40 J=1,NSET
L=ISET(J)
READ (2,1006)IST2(L),IDY2(L),MTH2(L),IYR2(L), TIM 2(L),XMWH2(L)
READ (2,*) ((X2(N,LeM),M=1,7),K=1,20)

40 CONTINUE
GO TO 60

50 CONTINUE
LUT=2
CALL RDX1(NSET,ISET, TIM 2,XMWH2eX2,LUT)

60 CONTINUE
C*** COMBINE DATA FROM FILES 1 AND 2

DO 90 I=1,NSET,

L=ISET(I)
TIM (L)= TIM 1(L)fTIM2(L)
XMW(L)=XMWH1(L)+XMWH2(L)
DO 80 J=1,20
DO 70 K=1,5

70 X3(J.L,K)=X1(J,L,K)+X2(J,L,K)
TX1= TIM 1(L)/ TIM (L)
TX2= TIM 2(L)/ TIM (L)

VAR 1=X1(J,L,7)**2
VAR 2=X2(J,Le7)**2

X3(J,L,6)=X1(J,L,6)*TX1+X2(J,L,6)*TX2
80 X3(J,L,7)= VAR 1*TX1+ VAR 2*TX2.

90 CONTINUE
C***0UTPUT DATA FOR EACH IRRADIATION SET

DO 100 I=1,NSET..

L=ISET(I)
WRITE (3,2000)(TLA(IT),IT=1,7),L,TLB,IDAY,
1 DASH,XHTH(IMTH), DASH,IYR
WRITE (3,2001)(TLC (IT),IT=1,7), TIM (L)
WRITE (3,2001)(TLD(IT),IT=1,7),XMW(L)

2000 FORMAT (1H1,7A8,I3,A4,I3,A1,A3,A1,I2)
2001 FORMAT (' ',7A8,2X,F10.2)

WRITE (3,2002)
WRITE (3,2003)

2002 FORMAT (1HO,27X,' HOURS OF IRRADIATION WITH',15X,' AVERAGE ',
l' STANDARD')

2003 FORMAT (' ',' THERMOCOUPLE ***<T<270 270<T<280 280<T<296',
l' 296<T<306 306<T<*** TEMPERATURE DEVIATION')

2004 FORMAT (' ',4X,A8,5F10.2,2F12.2)
WRITE (3,2007) BLANK

2007 FORMAT (' ',A8)
'

DO 100 K=1,20
STDIV= SORT (X3(K,L,7))
WRITE (3,2004)TCID(K,L),(X3(K,LeM),M=1,5),

1 X3(K,L,6),STDIV
100 CONTINUE

CLOSE(UNIT =1 FILE =FIL1, ACCESS ='SEDIN')
CLOSE(UNIT =2, FILE =FIL2, ACCESS ='SEDIN')
CLOSE(UNIT =3, FILE =FIL3, ACCESS ='SE00UT')-

STOP
END

. C
C************* SUBROUTINC RDX1 *****************************C
C

SUBROUTINE RDX1(NSET,ISET,TM,XMW,X,LUT)
DIMENSION ISET(1),TM(1),XMW(1),X(20,4,7)

i

_ _ _
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REAL*8 XDUM,XTLA(7)

LOGICAL *1 XDASH ,

DD 10 I=1,NSET

L=ISET(I)
READ (LUT,2000)(XTLA(K),K=1,7),IST,XTLB,IXX, *

1 XDASH,XTH,XDASH,IXR

2000 FORMAT (1H1,7A8,I3,A4,I3,A1,A3,A1,I2)
READ (LUT,2001)(XTLA(K),K=1,7),TM(L)
READ (LUT,2001)(XTLA(K),K=1,7),XMW(L)
READ (LUT,2007) XDUM
READ (LUT,2007) XDUM
READ (LUT,2007) XDUM
DD 10 J=1,20
READ (LUT,2004)XDUM,(X(J,IST,IX),IX=1,7)

10 CONTINUE
2001 FORMAT (' ',7A8,2X,F10.2)

2004 FORMAT (' ',4X,ADeSF10.2,2F12.2)

2007 FORMAT (' ',A8)

RETURN
END

..
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