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Executive Summary

::Expendable Current Profilers (XCPs) do not transmit a

pressure signal from the instrument to the ship. The
depth is determined either by an empirical equation or
by comparison with a reference oceanic variable. This
report provides documentation of a computer program
for the determination of a least squares best fitted
polynomial for determining the depth as a function of
time, using temperature as measured from a CTD at the
time of the profiler drop.
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Documentation of Software for Estimating
Expendable Shear Profiler (XCP) Fall Rates

l. Introduction

A serious problem encountered when analyzing XCP (Ex-
pendable Current Profiler) data is the error in true
depth of the instrument. The XCP 1s free falling and
does not transmit a pressure signal to the ship. Be-
cause there is no direct measurement of pressure, the
pressure is estimated through the use of an empirical
equation relating time (starting when the profiler is
dropped) to pressure. Variations in launching proce-
dures, initial conditions and oceanic conditions may
result in significant departures of the true pressure
from that estimated by the equation.

The XCP does return a temperature signal to the ship.
If the true temperature profile (versus pressure) is
known, then it should be possible to obtain an accu-
rate estimate of the pusition of the instrument as a
function of time through appropriate comparison of the
tru.: profile of temperature and that returned by the
XCP.

A program to accomplish this has been written and is
documented in this report. The theory and some partic-
ular results are given in the journal (Oceans, Septem-
ber 1981) reprint 1in the following section; the
detailed program documentation follows.




I. Reprint froﬁ Oceans, Septamber 1981

A.M. Green and K.D. Saunders
Naval Ocean Research & Develapment Activity, NSTL Station, MS 39529

ABSTRACT

Recent intercomparisons of depths of
expendable bathythermographs (XBT) and
electromagnetic current profilers with more
accurate shipboard profilers have shown that
the empirical formulae currently used are in
error. A theoretical model for the bulk
dynamics of XBY's (T-7) and XCP's is proposed
and assessed with recent intercomparisons
between XCP's with accurate Conductivity-
Temperature-Depth profilers (CTD's). The
records for the intercomparisons were obtained
in the Gulf of Mexico, where a rich temperature
fine-structure provides numerous features in
the profiles that quantitatively improve the
XBT/CTD and XCP/CTD comparisons. The theury
yields fall rate and total depth versus time
predictions that agree with observations
somewhat better than the manufacturer’s
empirical formulae. The theory also furnishes
a rational basis for establishing deployment
techniques and probe modifications that can
improve depth accuracy and fall rate.

1. INTRODUCTION

During the past decade the production
technology for expendable oceanographic
profiling instruments has improved
significantly, consequently, expendables are
becoriing increasingly important in
oczanographic survey work. As the measurement
cons:stency of these devices has improved, the
users have increased their demands of quality
of the data obtained by the probes. Probe fall
rate and depth as a function of time have
received relatively little attention in
technical literature to date. The expendable
probes such as XBT's (bathythermographs), XCP's
(Current plus BT), XSV's (Sound speed + BT) are
not currently equipped with pressure sensors;
thus, the probe depth must be estimated from
empirical formulas based on observed fall rates
and depths as a function of time. These
empirical formulas do not in general provide
the best possible estimates of probe fall rate
or depth. Motivated by our own needs to
imprcve probe fall rate and depth estimates, we
have unauriaken development of experimental
methods and theories that will help reduce fall

rate and depth errors. In this paper we
present results of a simple dynamical model for
streamlined bodies, such as expendable
profilers, falling through water. The model is
apolied specifically to XCF'~ in this paper,
but we note that i1t is also applicable to other
types of expendables (Green, 1981). Next we
describe calibration methods that reduce depth
error by analytical treatments of XCP data and
profiles from reference instruments, such as
conductivity-temperature-pressure profilers
{CTD's). We show that the dynamical model is
in general an excellent predictor of probe
depth as a function of time. We conclude our
discussion with some recommendations that could
improve XCP probe perforimance.

2. THE DYNAMICAL MODEL

A budy falling vertically through water 1s
subject to the bulk forces of hydrodynamic drag
and buoyancy, which cre in balance described by
the following equation:

idv/dt =34, CpSv@ - g(M - M,) (2.1)

The bulk drag force is proportional to the
square of the fall velocity (v), and the
buoyancy is determined by the difference
between the body mass and the mass of the water
displaced. (A list of definitions of the
symbols are in Appendix A.) The expendables
currently in use operate over 3 range of
Reynolds number (R) between 10° and 10°,

where R is defined for a streamlined body as
the product of probe length and fall speed
divided by the kinematic viscosity of the
water. The kinematic viscosity increases with
depth in the ocean and the fall speed is
relatively constant after initial transient
adjustment, consequently, the R tends to
decrease with increasing depth. If the probes
were perfect streamlined bodies moving through
quiescent sea water, then we should expect that
the drag coefficient {Cp) would vary
significantly with deptg and alter the drag
force. This tendency appears to be attenuated
by probe rotation caused by the axial
stabilizing fins, which disturb ("turbulize")
the boundary layer flow over the probe and
increase the wake turbulence. The net effect
is that the flow regime around the probes is
fully turbulent. The CQ of the probe is much
less affected by variations in Re in fully
turbulent flow (Hoerner, 1965), but we should
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keep in mind that small changes in Cp over
the range of the probe can make significant
changes in fall rate.

The buoyancy of a probe also changes due
to unspooling of the signal transmission wires,
The mass of wire loss is partially replaced by
water that is entrained within the probe. To a
good approximation the mass loss rate is
proportional to the depth. Under extreme
operating conditions this simple assumption may
be in error (Green, 1981).

Green (1981) found an approximate solution
to (2.1) for the special case in which the
initial probe speed is equal to the nominal
fall rate [v(Zsg) = ¥1]. The mass slowly
decreases and the drag coefficient slowly
increases linearly with depth; for the model
the changes are assumed to be linear:

M= My(1 + Az), Cp = Co(l - Bz),
2¢0; A, B,4<1

The approximate sciution for fal) rate as a
function of depth is:

va- v+ (arB)1® (2.2)
and
zae - Vit + (A +B) Vyt2  (2.3)

These approximate solutions clearly show the
dependence of v and z on the variable
parameters. To first order in t the probe
depth is determined by thﬁ nominal terminal
speed [VT = (2Mgy' /&LoS)%]). The

coefficient of the quadratic term is also
proportional to the relative changes in drag
coefficient and mass (A + B). The empirical
equations for probe depth as a function of time
are typically quadratic, so we can compare the
analytical results with empirical fits of
observations. :

Generally the effects of initial transient
adjustment of the speed on the predicted depth
cannot be obtained except by numerical
integration of (2.1). Results of a numerical
integration of with v(z = 0) = -15 mes-1 are
displayed in Fig. 1. The variations of A and B
are less than the nominal values for an XCP
(Table 4), but the shape of the curve is the
sane.

3. EXPERIMENTAL ANALYSIS

Present expendables, such as XBT's and
XCP's, measure temperature - not depth or
pressure. The probe depths can be inferred
from equations giving fall time as a function
of depth (pressure}, but a more accurate method
is based on a mapping of the temperature
profile of an expendatle on a temperature-
pressure record obtained with a CTD in spatial
and temporal proximity with the probe drop. In
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the experimental results presented here the CTD
was lowered to 350 dbar; at this time the XCP
was launched. The XCP passed the CTD before it
reached 750 m depth. This method provided
near-simultaneity.

The use of concurrent CTD casts, would, if
required, make the profiler unsuitable for
large scale rapid surveys. Thus, it is
important to determine whether a suitable
equation for pressure (or depth) as a function
of time of drop can be obtained from a
relatively small number of intercomparisons
with concurrent CTD casts.

We are certainly not the first group to
attempt this. Smart (private communication)
has performed a similar study by comparing fall
times with pressures, referencing both to
specific features in the temperature profile.
We have chosen to use as much of the
tuiperature profile as possible with the object
of reducing random errors.

The data set used for this study was
obtained during the deployment cruise of the
Acoustically Tracked Oceanographic Mooring
TATOM *79) project (Saunders, Green and Bergin,
1980). Concurrent CTD and XCP casts were made
in a region of strong thermal and velocity




gradients in the central Gulf of Mexico in
December, 1979. The therual regime was
characterized by a very uniform mixed layer
underlain by a stronyg thermocline, rich in fine
structure but belonging to a single water mass.

For each cast, an equation of pressure as a
function of the time of drop was determined by
fitting the 'observed' pressures and times to a
function of the form.

N
p(t.N) = Z Q,t"

ns0

(3.1)

The fit is formally obtained by flttlng
the 'observed' pressures Py(ty) t
p(tg,N) where tg is the observed t1me and
P0 1s the observed pressure from the CTD
cast. These are related by the equations:

PolTo(CTD)]
tolTo(XCP)]
To(CTD) = To(XCP) + To(offset)

Po =

to

It is easily understood, that this procedure
will work only if TO(CTD) and T, (XCP) are
monotonic functions of Py and tq,
respectively. We were fortunate that there
were large sections of the temperature profiles
in all the casts analyzed where this
requirement was satisfied. The mixed layer
provided a convenient thermostad wherein the
constant offsets between the XCP's and the CTD
could be determined. A typical plot of
interpolated pressure versus time, with both
quantities referenced to the same temperature
profile is presented in Figure 2,
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The results for the first order and second
order fits are summarized in Tables 1 and 2
respectively. For both orders of fit, it is
obvious that the initial offsets varied quite
widely, while the fall rates appeared to vary
in a narrow range.

This range may be associated to the 95%
confidence limits computed using the Student's
t-distribution with 24 degrees of freedom.
These limits are denoted as Ae.os and K. og
and have been computed for all the fitted
coefficients. The nominal value for the linear
term (using the quadratic formula), 4.544 dbar-
s-1 is smaller than the lower confidence
1imit in Table 2, while the constant and
quadrat}c terms, 3.1 dbar and -6.75 x 10-4
dbar.s-¢, respectively, fall within the
corresponding confidence limits and may be
accepted.

Some values for the quadratically fitted
coefficients, together with the associated
parameters from the model equations are given
in Table 3. For the original model, the
constant term must be rejected at the 95%
level, while the linear and quadratic terms

cannot be rejected. After some experimentation
with the model, it was found that an initial
velocity of about 15 m s-l produced

acceptable coefficients.

It is highly unlikely that the probes ever
entered the water at such high speeds, however.
The probable cause for the large variation in
the constant term is the method for
establishing the zero time point (Sanford,
private communication). This variation would,
for small offsets, affect only the constant
term in the pressure (depth})/time equation to &
measurable degree.

When the empirical fits were made, the
observed pressure was differentiated with
respect to time and this derivative was plotted I
as a function of pressure. A typical example
is shown in Figure 3. The large variation in !
the pressure-time derivative indicated to the '
possibility that the probe was precessing as it
fell, causing an effectively changing dray
coefficient. This was incorporated into the
model as a drag coefficient, varying
sinusoidally with depth. The magnitude of the
variation of the drag coefficient turned out to
be much too yreat if it were to account for the ‘
same order of the drop rate as was observed. i
This cursory test does not lay to rest the
question of gyroscopic effects on probe
dynamics, since it is conceivable that
gyroscopic precession coupled with the
surrounding flow could cause temperature
anomalies and velocity errors. This is a
subject for future work. We therefore advance i
the tentative hypothesis that the large
apparent variations in the drop Speed are ' )
artifacts of the XCP temperature trace and
arise from the restricted flow past the XCP
thermistor.




e e
Ry

OP/DT VS PRESSURE

i
i ——
————
—— e —
i e

b

.8 ae 4.0 .0
OP/DT 10B/3EC)

FIGURE 3

4. RECOMMENDATIONS

In view of the variations observed in the
pressure time derivatives with depth and the
large variation in the initial pressure offsets
we make the following recommendations:

a. a signal should be made available to
inform the processor of the initial time of
launch and surface impact;

b. the thermistor should be mounted in a
position (perhaps near the tail) where
ventilation would be maximum. This would
provide for better intercomparison with
concurrent XBT or CTD drops;

c. the initial probe mass (Mg) should be
controlled during manufacture to within a 1%
tolerance so that variations in fall speed due
to mass variations can be reduced,

d. gyroscopic effects on probe dynamics
ind measurements should be analyzed, if
practicable;

e. develop a new body shape nearer to
ideal streamlined form with greater diameter to
increase current sensitivity and better
thermistor ventilation,

f. a pressure signal should be multiplexed
and sent up the signal wire.

.o
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TABLE 1. LINEAR FIT TO PRESSURE VS. TIME

XCP Cast Qg 0 L
4 5.65 4.63 0.40
8 9.60 4.63 1.43
9 7.18 4.54 2.27
11 11.88 4.61 2.23
12 15.03 4.51 2.97
13 6.44 4.57 0.87
14 12.77 4.42 2.80
15 4.66 4.58 0.59
16 38.10 4.66 1.14

17 4.19 4.50 1.22
18 4.52 4.51 1.25
20 5.02 4.53 1.62
21 -0.60 4.85 0.76
22 8.99 4.44 1.26
23 6.73 4.55 1.00
25 10.57 4.47 2.29
26 8.04 4.53 1.30
29 3.84 4,63 0.40
31 9.79 4.55 1.7
32 -4.28 4.58 1.66
34 11.27 4.69 2.81
35 8.03 4.64 1.79
36 12.29 4.63 2.46
37 5.00 4.57 0.89
38 7.99 4.61 1.55
L 8.504 4,576

7.464 0.0883

L AT 3.145 0.0372

Mr.os  11.649 4.613
M-8 5.359 4,539




TABLE 2. QUADRATIC FIT TO XCP PRESSURE VS. TIME

XCP Cast Qo 0 Q o

4 5.65 4.63 -0.141 x10-% 0.40
8 7.29 4.1 -0.653 x 10-3  1.40
9 1.55 4,70 -0.89) x 10-3 1.93
1 11.26 4,63 -0.128 x 103 2.22
12 3.85 4,87 -0.235x 10" 2.02
13 3.93 4.65 -0.526 x 10°3  0.70
14 3.16 4,69 -0.150 x 102 1.79
15 2,19 4,68 -0.110 x 102  0.57
16 32.46  4.85 -0.124 x 102 (.62
17 -0.22 4.62 -0.714 x 10~3 1.24
18 -1.18 4,70 -0.134 x 102 1.09
20 -1.00 4.69 -0.837 x 103 1.20
21 -0.94 4,87 -0.228 x 103 0.76
22 2.85 4,60 -0.849 x 10-3  0.51
23 1.67 4,70 -0.883 x 10~3 0.63
25 6.30 4.58 -0.649 x 10"3  2.17
26 6.20 4,52 -0.313 x 10°3  1.26
29 6.38 4.68 +0.124 x 102  0.38
31 4,95 4,68 -0.758 x 103  1.36
32 -12.44 4.85 -0.194 x 102 1.47
34 1.21 4.96 -0.148 x 10~2 1.68
35 4.9 4.74 -0.638 x 1073 1.71
36 3.55 4.88 -0.144 x 102 1.56
37 3.28 4.6 -0.399 x 10-3  0.85
38 2.03 4,79 -0.117 x 10-3  1.14
3.956 4,708 -8.315 x 10-4
o 7.323 0.115 7.042 x 10-4
2®A%T 3085 0.0485 2.967 x 10-4
Meres 1.081 4,76 -5.35 x 10-4
fe-or  0.871 4.66 -1.13 x 10-3
TABLE 3
M10°%)  B(107%) €5 v(z=0) Q% g Q103
7.06 6.00 0.35 15 3.6625 4.7007 -0.979
10.00 3.6772 4.699%4 -1.169
20.00 3.7283 4.6943 -1.613
30.00 3.7963 4.6877 -2.017
6.00 0 -2.353 4,7034 -0.979%
5 0.622 4.7022 -0.979
10 2.387 4.7014 -0.979
0.0% 4.085 12.450 -6.863
0.10 5.249 8.797 -J.425%
0.15 4.946 7.181 -2.282
0.20 4,554 6.218 -1.711
0.25 4.207 5.562 -1.370
0.30 3.912 5.077 -1.141

TABLE 4. PHYSICAL CHARACTERISTICS OF XBT (T-7)
AND XCP

XBT(T-7) Xcp
Initial 0.740 kg 1.480 kg
Probe Mass
Water 0.161 kg 0.650 kg
Displacement
Initial Bulk 0.125 0.35

Drag Coefficient (Hoerner, 1965: torpedo)
Relative Mass 14.1 7.17
Change
(m-1x10-5)
Relative Change 0.6 1.13
of Cp
(m'$x10'4)
Nominal Fall 6.5 4.7
Speed (m s-!)
Probe Length 0.215 m 0. m
Probe Cross 2.11 c.
Section_Area
(méx10-3)

APPENDIX A

LIST OF SYMBOLS

(Mg - M)/(Mg 700 m), the

re?ative change in probe mass

[Co - Cp(700 m)1/CpH 700 m

In?tial drag coefficient of the

probe after impact

The probe drag coefficient

Gravity acceleration 9.8 m s~

g9(1 - MM, )

Probe range

Probe mass

Probe mass at impact

Mass of displaced water

Order of the least squares

polynomial fit

p Pressure

Po Observed CTD pressure

S Cross section area of probe normal
to axis of figure

Qn nth coefficient of least
squares polynomial

T Temperature

>

=2 =x [T ] O w
Lo = TRes §

To Observed temperature

T,(CTD) Observed CTD temperatures

T{offset) Computed temperature offset

To(XCP) Observed XCP temperature

t Time

v Vertical spe

V1 (M9’ /PcoS )8, the nominal
fa?l spee

2 Depth, z 0

M Mean value

a Standard deviation
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ll. Summary Program Documentation

PROGRAM:
PURPOSE :

MACHINE:
LANGUAGE:
AUTHOR:

FILE LOCATIONS:

INPUT:

XCP-FALL-RATE

To compute emprical rates of XCP's based on simultaneous XCP and
CTD temperature data

UNIVAC 1108
FORTRAN V
Kim David Saunders

Absolute, Relocatable and symbolic
Elements - CODE331*WORKFILE.MAIN/XCP

Unit 8 - input FEB File - XCP data
Unit 9 - input FEB File - CTD data
Unit 5 -

Tine 1: [ISEGX, ISEGY

Tine 2: PLIMX (1), PLIMX (2)

line 3: PLIMX (3)

line 4: ANS

Tine 5: [IDEGREE

—
(%]
m
o
>
]

seg, no, for XCP cast on unit &
ISEGC - seq, no. for CTD cast on unit 9

PLIMX (1) - upper pressure limit for computing temperature
offset

PLIMX (2) - lower pressure limit for computing temperature
offset

PLIMX (3) - starting pressure ‘or T/P intercomparison
ANS - yes (for XCP temp. smoothing) no (for no smoothing)

IDEGREE - degree of fitting polynomial
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QUTPUT:

SUBROUTINES CALLED:

C L e St m .t e

Unit 6 - Pressure limits (repeat of input)
~ Short FEB file headers
- Averages of XCP and CTD temperatures
- Temperature offset
- NT, N2, T1, T2
- Coefficients of best fit polynomial
- Standard deviation of fit
Unit 20 - Listings of pressures, temperatures and fall times

Unit 25 DISSPLA Plots

----------------------------------------------------------------

NT - Number of temperature points in input for
interpolation

N2 - Number of points to be interpolated

Tl - Starting temperature

T2 - Ending temperature

- - Y D D D T T D S D D S M TP W S P N W Y D O 5 N G s M N AR S D D W W N W W W W

INITLZ
XCPRDR
CTDRDR
TMPOFS
TMPCOR
DPTCOM
PTINTP
TTINTP
FITTER
PLOTER
INTRPL
{<DISPLA Package subroutines>>

e e e B R S O P PR . S I
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ADDITIONAL

INFORMATION:

T

BIPPEE ]

g aet

The XCP FEB File must have the form:
4 variables: P, T, U, V

The CTD FEB Fi . must have the form:
8 variables, P, T, (other 6 are not used)

The maximum length of a segment is 1000 cycles

Each drop is stored in a separate segment, and the data
should be interpolated to 1 decibar pressure surfaces, and
low pass filtered with a cutoff of about 8 decibars, The
filtering and interpolation may be done via ZFILT and
ZINTERP. Both of these are standard FEB File utilities.




IV. Runstream to Create and Run the Program

TEST RUN : XCP/CTQ CALIARATION PROGFAM —~ K N SAUNNFRS — X&T733 -NOIDA33I

CODE3IISWORKFILECT ) MARKFR/XCP-CALIR

1 GUSF W CODFIT) SUARKFILF
2 A6 UP XCP-PR-2.,F77/2000
3 -— FREEUEP—PR-P——— —— - — e e e
“ GASGAX XCP~PR -2
s ABKKPT PRINTS/ XCP-PR-2
6 OHDG.P TEST RUN 2 XCP/CTD CALIBRATION PROGBIN - % p SAUNDFRS - Y&733 -NORDA3Z3]
7 SPRYT,S W . MARER/NCP-CALIR
8 GPRTeS W.MAP/XCP-CALIB
9 - —aPRTyS e tN—] AACP-CAM IR -
10 SASG.T 2ne.F27/72000
11 shASGJUP 25.F//7/2000
12 FREE 2°¢
13 SASGAX 25,
1s 3FRS 25.
15 - - WFRS 2B —— e — s
16 GASGAX M,
17 RFO0RS L. MATN/ XCP-CALIR
18 SFOReS WoIMTLZ/XCP-CALIR
19 SFORS L UCPRDR/XCP-CALTR
2n aFOReS WCIDRDR/XCP-CALIB
24— - SFORvS s TP OFSAREP-CALIR  —
22 AFORS w.TMPCOR/XCP-CAL TR
23 F QRS L. OPTCON/NCP-CALIR
28 GFOReS WaPTINTP/XCP-CAL IR
25 GFORS G TTINFPARCP—CALTIA
26 dFOReS WoFITTER/XCP-CALIR
27 - - - SFOReS Vo PLOFERANCP~CAL IR - ——
28 SFOReS KUSFILF .TNTRPL/ZAKINA
29 QADDPL W MAP/XCP-CALIS
3n APACK W.
31 SPREP .
32 ARRKPT PRINTS
33 S VN XCP ~RR=2ovP&--

3s SFEF 2CP-PR-2

IPRT.S WMAP/XCP-CALIB

V. Map Runstream

TEST RUN 3 XCP/CTID CALIRRATION PROGRAM — &k N SAUNDFRS - X&T733 -NORDA3RX)

CODE3I31eNORKFTLECY ) . MAPZXCP-CALIB
aIMAP IS Luw RO T2XCP-CAL IR e
IN u.nlluler—CAlla..!NlTllerP—CAlla..lcPRnnllcP CcaLISB
——— Nt ARpRE Pt T ———————————————
IN WaTHFOFS/ZXCP~CALIR ¢ TMPCOR/ XCP~CALTR ¢ DPTCON/XCP-CALTB
IN WP TINTPIXCP-CALIB .. ITINTPZREP—CAL IR sosF FFTERZACP—CAL TS
IN WePLOTIR/XCP-CALIR.CONF 3318NDSF ILE JZREAD
IN CODFIZTISUNSFILE .INTRPLZMKEMA — - —— -
LIB DISSPLASLIAAM-O,

|
AN N E NN

|

PR T3S WiRUN-LAREP—CAL-HR
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VI. Listing of a Typical Program Runstream with an Example of the Output to Unit 6

VEST UM NCP/CTC CALIPRATIOM PROGFAM - & D SAUNDERS - x4733 -NOPOA33]

COul 331 emwgRRFI L EC1) RUN=-}/XCP~CALLS
\ of PEE 25

> 4S64UP XCP~2S,F//7/2000
3 oFREE XCP-25
L wUSE 254XZP-25
5 WASGLAX 25
[ whs6G,TVJ INJ UV ,5937
’ @ASG,T 9,F//772000
3 wASB,T 8,F///2000
9 wroyE IN1,0
1) WCOPY 4G IN1,9
1 ®FREE LS IN]
12 wAS6,TVJ IN2,U9V,0639
13 dCOPY IN2+8
19 oFREE IN2
15 XOTV W XUT/XCP-CALLD
16 9.1
17 h,73
13 120
19 YES
< 1
: oFREL 25

®8SG,T 20,F///2000
FACILITY WARNING 10000C000039

@aASG,UP XCP-2%,F/7/2000
FACILITY REJECTED «a4000040300N

#FREe XCP-25
FACILITY wARNING 1G00000Q00DN

aa50,ax XxcP-25,
READY

3ERS XCp-25,
FURPUR2 TR3B £33 RL73RL 04/10/81 15:18:57
END ERSs.

aUSg 25 XCcp-2S
READY

8ERS 20,
FUNPUR2TR3I8 £33 RLT73RY D4/10/81 15:19:00
ENG ERS .

dASG,AX we
FACILITY uaRnING 102000000000

N




VESY Agp 2 xCP CTD CuLIgRaTION PROGRAM — , f SAUNDERS . XAT33 —yonrO0A33L

easG TVy Iyl U9V 85937
REat

#ASY, T Y,F27/2000
FACILITY waRNING AGUDDOJVIDDIN

oASG,Y ®,F//7/72000
FACILITY WARNING 10UJOCO02300

avwuvi InNi,0
FUrPLR2TRIB EX3 RLT3IRL Nu/10/81 15319307

@COFY,6 IN}),9

COLEZ3L »QUTF1 (0D} COPISO ON 06711783 AT 16:22:53 SPTUDS REFL~593Tw
<9 BLOCKS CIPIED.
EOF ENCOUNTERFD ON INPUT TAPE

aFRLELS INI
READY

®ASG, TVJS IN2,U9V,NH639
KEADY

dCHPY In2,8

FURPUR2TRIBD £33 RLT3IRY 0O4r7)10/R1 15:20:52
838 PLOCKS COPIEOD,

EOF ENCOUNTERED ON InNOUY TAPE

JEREL 182
READY

x0T ¥ Xgy/XCp-CAL]B
ENTER THE INPUT SEGMENTS FOR THE xCP AND CT) OATA IN FREE FORWAS

ENTER YHp UPPER aNp LOWER PRESSURE | InITS Fap COmpyvING THE TEMPERATURE OFFSEY

eLlret )
PLIMYE 2D

53, 000000
10,000300

ENTER STARTING PRESSURE FOR T/F INTERCOMFAR[SON

LI R 9V-SP s £ 9 £70 6 15 15 &
DO YOU #ANT SMOOTMING OF XC® TEMPEPRPATUPRPES 77

12




Ttyrp s 3 2CP/Z7CTN CALIRRAYION FROGEAM = ¢ D SAUNPERS - x4733 -NuFpA3TL

LV] 9 r0Ed 1 1900J¢ w9y F a0 42 190
Txav = 25,41}

TC Ay z 254473

T (eFSPT= ~e3 1666 -G}

XTI ETT R TY LY Y 1 T i apapaapepapapys

NT = 377
Ne = 128
T1 = c4+506G020
Ye = 11.7C0030

ENTEY TWE DEFPEC OF pIT¥ N FOLYNO®JAL

1 all)
1 S.C3984¢c
2 W.5THTBG
STANDAPD DEVIATION OF PRESSUJE = «9195331s

BELIN OF DISSPLA FLOY GENFRATION.

PLOT NO, 1 4ITH THE TITLE
IP/DY vS PRESSURES
HAS REFY COMPLE YL O,

PLOT 1D, REAQDS

PLOY § 152885 FRI 10 APR, 1981 JORSEUXDS o NAVOCEA DISSPLA WER

DaTa FOR PLOUT

NOe OF CURVES DRAWN 1

B

NQORIZ, Ax1S LENGTH Te) INS,
VLRY, AXIS LENGTH 9,0 INS.

e ENE T e T E - -

0017, ORlgIN «J3Q)3 !E"o OQQGIN «0303
HMORIZ, AX]S LINEAR
STEF S1lZ¢ «l829¢C] UNITS/INCH

13




TFST PUN ¢ XcP/cTn catjuRaT ON PROGPan - o D CAUNDERS - Xa733 -NOPOA3S)

welfe AX1S (INEAR
Ster stz 26606702 UNLTS/INCH

- - o - . - - - -

AR XYY E NI SARE AN R AN N A XS RIS A S AAidd

LOCATION QF CURRENY PHYSICAL ORIGIN .

. Xz 1,00 v: 55 INCHES
. FROM LOMER LEFT CORNER OF PAGE
'.................‘......'...-........'

TEST IUN 5 RCp/CID CALIBRATION PRANGFAM - b D SAUNDERS - x8733 -NORDA33)

OLCTTING COMMESCING

esoes DISSPLA VERSION R0 ,,,,0
NOe OF FIRST PLOT ¢

PLOY NO, 2 wITH THE TITL
DP/OT ¥S PRESSURE - Fstvzntns

HAS 3EEY COMPLETEOD.

PLOT ID. READS
PLOY 2 15.29.08 FRI 10 APR, 1981 JORZEUKpS » NAVOCEA

DATA FOR PLOT

) . OF CURVES DORAwN 1
HORIZ, AX]S LENGTH T+0 INS.
WERY, ARIS LENGTH 9.0 INS.

MOR1Z, ORIGIN «33)3 VERT, ORIGIN «0300
HOR]Z, AXIS LINEAR
STEP SIZ¢ .ll2900| un;'Slxucn

vERT, AX]S Lluiln
SYEP $12¢ 660 T*02 UNITS/INCH

€0 08P PREN0 4 L 4300000 00000 PP RR 00000 b0
s LOCATION OF CU.R!“' PHYSICAL ORIGLIN o
* X2 1430 \ 5% INCHES »

. FAON LOVER LEFT CORNER OF PAGE .
00000 00000000000000800000V0E00 vaad 0o 00s

En0 DISSPLA ~- 2830 VECTARS GEMNERATEr IN 2 PLOT FIAMES.

:E:F TGNORED ~ IN CONTROL WODF

14

DISSPLA VER




VIi. Program Listings

TEST RUN ¢ XCP/CID CALIRRATION PRCGRAM

COOE33ISwORKFTLE(]) PoMAIN/XCP-CALIR

€Att
caLL

CALL
- €At
caLL
€4ttt
AL

Inth 2
XCPRDR

TuPOF S
npeon
OPTICOM
PTINIP
ITINTP

CALL PLOTER

s¥op
£Esn

PRSI A e Pt I

—— —— - READ € OATAFROMFLER FILE OF HWNET &

— ————FFF-HHE—PRESSUREZATINE EURVE
@ PLOT THE PRESSURF/TIME CURVE

15

=~ K N SAUNDFRS - X&733 -NORDA33)

e INFTIAL1PE-—PROGRAN
a RFAD XCP DATA FROM FER FILE

@ CALCULATE TEMPERATURE OFFSEY

B CORREET -HEP -FFNPFRATURES

o SFLECT COMNON DFPTH INTERVAL
 INTERPOLATE PRESSURF ON FEMPERATURE
@ TINTFKPOLATF TIMF ON TEMPERATURE

S

—




TESY RUN : XCP/CTD CALIRRATION PROGRAM —~ K D SAUNDERS - X8T733 -NORDA33Z)

CODE3IIISUORKFTLELL 1.INITLZ/XCP CALTR

3 SURROUTENE TRITLZ -
? c
- _;____ e —_— ———— e - e
. c- - — - ——
5 € :
6 C PURPOSF : TO INITIALTZE THE XCP CALTBRATION PRDGRAN
? c
[ R e
Q8 _— S
10 c
1} COMMGN /DIAGS/ IDIAG (IR
12 COMMON /ROATAZ VR(10000)
i3 CONNON /RDOCE/ TROCRL1HR)
18 COMNON /RDOCF 7 FDOCR (1001}
15— - — G ONMEN-—/RDOC AL ABOERHIRA- - - —_—
16 COMMON /RHDR/ 1RHDRUIND)
17 COMNON /RLOCKE/ TINEXCIONA) TXE1B0RIPY 10000 .TCEI000) P CE1000D
18 COMMON /RLOCK2/ PLTMXULO) PLINCE1D) ,TSEGC.ISEGY  TOFSFT
19 CONNON /RLOCK3/ TENPLI008) (PHIDD0Y, FINE 4 1000)
20 SEAL BUFFER §10.100D)
R e o PO FNCE VR RUEEER e — — —— — - -~ -~ -
22 wRITF 16,100}
22 READ(5,200) JSFEXeISFEC
2% N6 FORMATI® ENTER THE INPUT SEGWENTS FOR THE * ,
25 1 THEP AND CTH PATA 1IN KREF FORNAT®//)
26 200 FORRAT L)
e 2P - 208  NREIFAe AR - — N
28 READIS,200) PLINXLD B ,PLINRI2)
29 SRITE(6, 1830 FLINX(I ) PLFONI2D
in 103 FORMATI® PLINXUL) = *(62N.8/% PLINXL2) = *,620.8//)
31 TF C PLEMX LI LT PLENXIZ)) GOTO 1AND
32 IF ¢ PLTMXCIS .FO. PLIMXI2) ) &0TO 2000
33 - = —f PALIngedy — —_—— e e S =
Ia PLINXCIIZPLINXL2)
3% PLINXE2)S P
36 1000 CONTINUF
37 FUIMCEL) = PLIMNLTD
38 PLIMCI2) = PLINX(2)
39 LTI FORMATAY FATER THE-URRER AND L-OMER PRESSURE LINITS Kap °,
an 1 *COMPUTING THF TEMPFRATURF OFFSET*//)
«1 RITFI6,102} -
.2 RFARIS.2001 PLIMXE3)
a3 PLINCC3IZPLINX(3)
. 1n2 FORMATI(® FNTFR STARTING PRESSURE FOR T/P INTERCOMPAREISON®//)
84S RF TURAN
Y LND

APRI,S W.XCPROR/XCP-CALIR

16
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TEST RUN : XCP/CTP CALJRRATION PROGRAN — K N SAUNDFRS - X873 -NoRDA3T)
CODE3III#WORKFTLE U3 ) . XCPROR /XCP ~CALIR
) SURRAUT INF XCPRAR
2 c
3 - € -
] Commm e e — - —— _—— T
5 < . i
6 C PURPOSE : TO RFAD IN XCP OATA FROM LOGICAL UNTT & INTO THf 1
? < WA IN BUFFER ARRAY-AND FRANSFER —FHE -PATA- 1O FHE i
8 C PRFSSURE AND TEMPRATURF ARRAYS. TO COMPUTF THF XCP I
S e A RRA FRON-TFHFPRESSUREARRA Y USING—FHE - - -}
10 c xnvmsr of von SANFORD®S ALGOR ITHM. 1
1 < - - e S - ¥
: L - -——— ———— e o
13 € - -~ - - e s =
15 c
—— e COMN-ON—7 DA S A TR AG 10 -
16 COMMON /RDATAZ VYRIIDONO)
1+ S -o- - COMMON FRDBEEZ 1DO0ERLIGDY  — — -
18 CONMON /RDOCF 7 FDOCRLINN)
1° C - - €OMMEN FRDBEAZ ABOERIPEI - - - - -
20 COMMON /RHDR/ IRHOR{108)
S 2 CONMON—7BL O G HHEX A AR F - ORN P 18R 03 FE LI B0 P € 1690)
22 COMMON /RLOCK2Z PLIMXEIDY, Pnncum.lsrsc.lstsl TOF SFY
23 C - CANRON- AL eI NP LIRS AL RRS I TINFHI0n0d - -
2. COMMON /BLOCK 7/ YES.ANS
25 © - FEAL BUFFER t4 1A SASR (ESTENE1000 — -
26 INTEGER YES.AMS
R F OV AL FNEE R s RURF R Rt S VR AR S I ———
2a YFS = GHYES
29 - et - s
30 IDIAGE2) = )
31 : IAGE3) - 10PR S
32 IDIAGIS) = tuno
33- 15— 4h
38 IDIAGL6) = 4O
3% o IREAGET- &R - - - -
36 IDIAGER) = 100
37 HGt9r =+ - - - e -
3n INTARIINDZ
38— AT E R A A S A AN A AR N ————————————
an d
uy < S . :
42 [ e e '
3 € S - CEFAR - FHF-RUFEER— - .
LY (e e e -—— - -
o ~ 4
LT c :
.7 : 46 99¢ I = 1+18R0R- - !
ap VRETY = 0 !
49 599 CONT INUF - L "
50 uo 998 1 = 11,1000
-5 P a5 !
52 TX{I)» = 0
5% TInER t1H=0 - -
58 CTTY CONT INUE ‘
L1 C - '
56 C
!
!
9
17
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TEST RUN : XCP/CTD CAL JRRATION PROGFAM — K D SAUNDERS - X&7F3 -NORDA331

57 Comm-— — -— -
53 - - AOADTN-THE-XCPR OATA ——
59 C--—- ——— ———— -—— -
-8 €
6] c
63 S e EML- ZRFAD AR SISFENY—— ———
63 N0 10u0 1 - 1.1000
on s BN RUFFERGH—————————
65 IFtIPY .6T. 10NN .OR. IPX LV, 1 ) ¢0TVO0 1000
&7 TX¢IPX) = RUFFFRI2.1)
68 —- e - FHMERL IRX 34 b oS ORTLREB R A4 L-IP X )} IS 42850
69 ingo CONTINUE
m € - - - o - —
12 c
—_— 3 € -
73 (4
s € SHMAOTR XCP TEMRERATURES IF DESIRFD - -- - -
15 [
76 €
17 c
J_n L
79 «RITE164100)
8a - = -READLISLION ANS - R .
a8y ino FORMAT(® DO YOU WANT SMOOTHING OF XCp TEWPERATURES ??°/7)
a2 108 - . FORMAI¢IASY - - — — o L
83 IFIANS oNE. YFS) RETURN
3 3 <3998 —_——
es TAXET) = 258 ATUXITORdoTXCTI~100e0 20 TUXIT 200N -2 e 30TX(])
[ 13 186} -CONT SNUE
87 60 1002 T = 3.998
LY} ST IZTANLCE VS §u2
29 1002 CONT INUE
e ... . e ——RERN -
93 FND

dPRT,S W.CIDRNDR/XCP-CALIB
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TEST RUN

ACP/CTD CALIRRATION PROGRAM —~ Kk D SAUNDERS - X&8733 —-NOROA3ZI)
CODE331enORNFILESY ) .CTORDR/XCP -CALIP
- -SUBROUTINE CTORBR - - - S e e
c
. € —_——— —— — - -
C~mrm e ;e e e — e ————— — -——— ———————
C R - B - - 1
C PURPOSE : TO RFAD IN CYD DATA FPOM LOGICAL UNJT 8 INTO THF b
€ AN BUFFER ARRAY AND HRANSFER THE PATA TO THE H
4 PRFSSHRE aAND TEMPRATURF ARRAYS. TO COMPUTE THF XCp ¥
- e 4 T
C INVERSE OF TOM SANFCORD®*S ALGOR ITHM, 7
€ : - - s - St e e 1
[ e Sttt L e ey ———— o ——
8
C
— e —— O AN A ES 2O A R — - -
COMMON ZRDATAZ YRUIOONO)
cCoOMMON /RDOCTI/ TDOCERLIBRY
COMMON /7RDOCF 7 FDOCRLINN)
Connon ZuPoCa’ ADOERELAD T
(OMMON /RHDR/ IRHDR( IGO0}
- - - FOMMON AL O ER T HINE OO0 ST GO ISPt AN O S HEHHNO0N) POt 107 0)
COMMON /RLOCK2/ PLIMXCIND PLINCOIND JISFGCISEGY . TOFSFT
COMMON FRLOCK 37/ TENPLI0HA) . PLIAAEY, FinFtIARM
COMMON 2HLOCK 7/7YES JANS
INTEGER YFSANS - -
FFAL BUFFERIAL.IONND TCXINAON)
- = ——-REAM ARt —— — - —— —— - - - -
FOUTVALEANCELYRIL)BUFINLTL1D)
- FOUIVAL FNEE (VR E 1) o HUFFERGE w1 VR EI0R ) T CN (Y D 3
IDIAGLLY = )
INEAGRE2Y = )
INIAGE3Y = 10NN
IDIALIG) = 10D
THIA6¢?) - 100 -
IDIAGLA)Y - 10D
InIAGES)Y - 1
INTAGLINYC )
€ - o . e O
C '
C_ ——
C CLEAR THE BUFFER (IR I L P Y YT I )
C . .
C
PO 999 } = lornARp - - —— - .- f
VREI) = O !
999 COMY INUE X
Ho 998 1 = 11,1006
PLEE) =
Teery = n |
904 CONFINUE— - - e — |
C
C - .
L ettt Bttt Tt -— -——— -— |
C LOAC 1IN THE CTO GATA CEECEC ST 20O SO S 00 000
c )
}
!
1
!
<
19
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TEST RUN = XCP/CYD CALIRRATION PROGFAN - K O SAUNDERS - Xa8733 -NORDA33}

7 c

SR €

%9 CALL ZREAD (9 JIF JISFGC)

68 - - — - ———— TR BRI PN E s B AN - FRHOR N E L) - 60709999

61 no 1000 1 = 1.1000

62 IFLIRHNREL) NEF.A) HOT6O 2088

63 IPC = RUFFFR(LT?4 ¢ .4999

64 ) IFEIPC.LT.) OR, TPC.6F,100804 60706 1000

65 PCLIPCY = BUFFER(1.I)

-6k - —- — — - ————— — AP R ER AR — —— R

67 2008 CONTINUE

[, IFAIRHDRIL) HNE 18} 6010 2010 -

&9 JPC - BUFINE)I,1) ¢ 4999

m IFCIPC.LT .Y OR. TRE.GT.I0N0) KOF0 2000

1 PCLIPC) = BRYFIqat1.I?

2 - - - e e —FEHHPEERR I 2 - —— — — s = e

73 2n10 CONTINUE

RL 1000 CON TINUE

7% JFIANS NEe YFS) RFTURN

76 L0 100} F = 3,998

7 TCAXCIIZ, 2584 TCITI#1ISTCUT-1DDoD28LTCITe2)eTCAT-2))oN, 38TCLID
- RO —— - CONFINME- — — o e :
79 0O 1002 [ = 3,998

a0 TCIIIZIEXRLT DI V.2

81 InG2 CONTINUF

82 RETURN

83 9999 WRITEC6.I M)y
—88- — P —F AR AT L FRROR—TIN—FERFHE-STRUC TURE — TERNINATING )
85 sTOP

LX) END

APRT,S W .TMPOFS/XCP~CALIR
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TEST RUN : XCP/CTD CALIRRATION PROGFAM - x O KIIINDFRS - X473%3 -NORDA1Y]

CODE33JewaRKFTILELL DoTHMPOFS/XCP -CALITF

] SURROUTINE THPOFS
2 c
,i; —~ _e-_~———-—--~_v ———— e —— - ——— — -
5 L e PR R T e T
5 c
6 C PURPOSE = THI1S SUBROUTINE COMPUTFS THE AVFRAGF OFFSET TEMPERATURE
7 c OVFR A BSIVFN ASSUNED DFPTHRANGE ¢ ORTAINFA N INPTLZ)
8 c FORK CORRECTING THE XCP TEMPERATURFS.
S B e e —— OFSF ¥ S ANERAGE A FETO P — ——
10 c
13 €
12 4
13 < <
19 COMMON /LIAGS/ 10TAGL1ID)
SFE e m e COMMON FROATALS VR EERRRR
16 COMMON /RDOCTZ INOCPLINNY
17 CONMMON-#RROEF F FROEREIARE - — -
e COMMON /7RDACA/ ABOCREIND
e . CONMON FRHDR/, TRHDREINRY - -
2n COMMON /RLUEK D/ nnrxnnnm.nnnnn:.numm.!cnonm.prcmm»
P e —COMMON—FREOER P - PEHIH TR CREIRE IS EEF ST SEGR s FOFSFT
22 COMMON /RLOCK3/ TENPEI0AN).P(10NA), TTHE (1000)
23 C— FEAL- AUFFER HHB 4 1FBR Y e e -
: FOUIVALENCE (VRCIDLBUFFERCTC1D)
2¢c WEAL THAV.ICAY -
26 c
< O
2 XAV = O
29 - e S REANE B e e e
in oo
3 Bt T PLEMKELD S
K4 12 = PLINXED)
— 33 O BAB—F——F 12 -
34 TXAV = TXav ¢ Tx¢I}
13 : S~ FEAV- z FCAV - FELTY e -~
e N TN
37 1066 - CONT INUE - e -
3R IXAV = TXAV/N
A AV TEA N e —————
4n TOFSET=TXAV-TCAV
T8 wRIHE4 G, 100} TRAVSFCAV L FORSFE -
.7 100 FORMAT(® TXAV SV.B1heH/C TCAY  =°.Gl6e57
%3 O R L A T ——
“y RE TURN
5 - ——— N

APRT S W.THUPCOR/XCP-CALIR
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TESY RUN = XCP/ZCTD CALIPRATION PROGKAM - K D %‘U“Dfﬂs - X8733 -NORDA3X1

CODE3IIJeNORKFILEID ) . TNPCOR/ZACP~CALIR

1 . SURROUT INE-IMREOR — —
2 COMMON /NTAGS/ TOTAG (10}
-3 COMMON—LRDATAL VRE1060RD .

» COMMON /RpDOCI/ IDOCREIND)

5 L4 - COMMON-/RDOCF £ FDOCRLIBOY— — ———
6 CONNON /RDOCAZ ADOCRELNNS
7
'

T - COMNON— LRHOR /IR HDR 100D _
COMMON /RLOCK1/ TIMEX(10CD)+TX(1000)PX(1000),TCE1000) PCLI030)
L Ry R T A T e o

—. COMNON—RLOCK BTN

10 CORMON /RLOCKS/ TFRPLINADN.PCIOONI.TINFCINOD)

11 - REMLBUFFER (IR ORR) —- e

) g FOUIVAL ENCE lVR(l) Buff(ﬁ.|.1||

13 : #0 - 1088 1 = 1.1868- - - --- —— - _

18 TFITC(I) .FO0. O .OR, l Xt .te, O Go!o lDoD
5. - 4= T4 JOFSF 33—

16 100n CONTTNUF

17 - BF JURN

18 END

TEST RUN : XCP/CTID CALIRRATION PROGEAM — K D SAUNDERS - x8733 ~NORDA33)

coosssltuonxrrtrtl|.nPtron/xcp-cnt!n
1 s - SUBROUTENE BPICOM - - -
? COMMON /DIAGS/ IDIAGL10)
- B CONMMON—FRBA T wR b enn
L]
5
6
?
8

COMMON /ROOCI/ 100CR(10D)
~EOMON IHDOCF 7 FROERtIRRY —— - - -
CoMmON /RDOCA/ ADOCR {100}

CONNON /RLOCK1/ TINEX{10003.7X(10003.PX {1000} LTCL1000) ,PCLINI0)
e FOMNON P ORI PR P IR IR S FSEGE s SE SR FOFSFE

1n COMMON /RLOCK3/ TFNP(1N0N}.PLINNDY, TINF (10000
- - PEALBUFFER IS TN — —— e
12 FQUIVALFNCE (VRUI)AUFFER{IL1))
3 F1 T PLIWE(3Y ¢ BaORE —— - — -
1 12=-1n
e ——————— 00— 1+808— =111 60D - e e
16 IF¢ IX(I-1).LF.TXIT) OR, TCUI-3) oLE. TCCRIV ) GOYVO 1001
1?7 - C HFATYHIY £0.f .O0R. TCLIY FO. B} 6OYO 106T
18 12 2 12 1
19 000 - CONT InvE S e e
2n 1001 PLIMX(N) = 12-6
P REMR———— —— - - —— -

2?2 £ ab

PRT,S WPTINTPAREP-CALTR
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TEST RUN : XCP/CTOD CAL JRRATION PROGRAM - X N SAUNDFRS -~ X8T733 ~NORDA3S)

CODEI3IWORKFILECS ) LPYVINTP /XCP ~CALIR
1 SUBROUTINE PTINTP

? COMMON /0IAGSZ IDIAGCIND

Fo o e CONON—ARBATA S VREIBORH - o e e -

4 COMMON /RDOCT /7 TROCR{TOND

L3 COMMON /RDOCF 7 FBOCREIDN)

6 COMMON /RDOCA/ ADOCR(1DL)

? COMMON /RHDR 7 IRBDRIIDAY

A COMMON /PLOCKE/Z TIMEXELONND (IXCI000 PR LIDNDILTCCIQNN0)PC10N0)
e - - CONNAN—FRL A ERPS PLTMHEIAY P FnE4 10D S E5F 6€ 3 1 4F 6% + FOF SF ¥
0 COMMON SRLOCKIZ TEMPCLIONNYPC¢I000), TINE 11000}
11 COMMON /PLOCKA/TENP 21000 PP2E1800 JHINF2{1000)
12 COMMON /BLCCKS/T1.T2.0TNT N2
13 RFAL RUFFERIIN.ITN)
14 FOUIVALFNCE (VR(II.RUFFfRI2.1))
15 -
16
1?7
18
19

B8¥F = Gst - R it e e T
It = PLIMXI3) ¢ pann)
12 = PLINNIN) ¢ DoY)
T = 1xill)y
T2 = Txi12)
20 IFtT1 .6V TCLIUDY Y1 = TCLIND
P S - - FFAF? ok ¥a FELIPP) ¥ FEEFRP - -
2? IT1 = 1Nsl} - N8
P IT2 - 1012 ¢ 0.5
24 11 - 11171008
25 ¥2 = F12/10.
76 DO 10ON 1 = 11.52
e S N st I e s -
29 Td = 12 - 11 )
29 TERPLIT) = TICHY D)
in PLITY = pCiT
11 1060 CONT INUL
32 Nt T 12-11¢1
33 62 = 8 P e e
34 «0 1003 1 = 3 .100n
35 N2 = N2 ¢ )
3¢ TIMP2IN2) = T24e078¢I~-1)
37 TFLTEMP2IN2)Y GF, T1) GOTO 3002
3n 1inel CONY INUF
3e 1062 B2 = K2 -~}
a0 o 1003 1 = §1.5000
“) P2tF) = 0
a? trp3 CONT INUE
ar CALL INTRPLIGNT TERPP.MN2,TENP2,P?)
an RETYURN
45 b e e o

APR TS W I TINTP/XCP-CALIA
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TEST RUN : XCP/CTO CALIRRATION PROGRAW - K D SAUNDERS - x8733 ~N0R0A331

CODE3IIIONORKFILELIDLTITINTP/XCP -CALIF

1 SUBROUTINE TT INTP ——— -
2 COMMON /DIAGS Y/ TDTAGLIN)
- R E O ON— RBA A YR I NONe ) — _—
L} COMMON /RDOCI/ IDOCRI1ND)
5 CONMMON FRDOCF 7 FDOCRtYOBY
6 COMMON /RNOCAZ ADOCRILINNY
7 COMMON ZRNDR/ IRNDREAY— — — — -—— —
f COMMON /RLOCK1/ TIMEX(10001,.7X(1000).PX(13000),7C(300C) . PCC1030)
B - € ONNON—FRLOEN PSPPI E O I SEGE T SE G FOFSFY
10 COMNON ZRLOCK3Z TENP(INOOD)PL1000).TINFI00D)
11 CONNON—PRLOERS 2 FFNP
12 COMMON luoCKsnl.n.Dr.nt.u?
13 FEAL BUFFER$1D,1PR0 - s —— -
14 FOUTVALFENCE (VRI)),BUFFFRI1.]))
Py s =PI AR s— e
16 2 = PLINX(&)Y * 0,001
17 - 60 1088 ¥ = 132 C e - -
18 13 =21 - 11+ 1
1o - T B o -l B o o e -
20 TEMPCIIS = TX (TN
— R ————F =R —
22 1000 CONT INUE
23— — o A INFRPLH O N T ENP T N TP 2 HINE 2 - —
2e WRITF(6, ININT N2 YT .72
25 3ng FORMAT 7 27° S 06000000 EESE00 PO SO0 P0000 4000000 0046 * /
26 1. *NT = *.IS/° N2 £ CLI5/° T = 8,620, R/° T2 = *%,620.8//7)
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