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i"“”—m H2251 - Calculation of Outlet Works Loss - PROGRA " ¢ 2"Dl'(
Coefficient from Prototype Measurement of Drawdown . -~ 122-F3-Rp-2D1 ,

¥ Hydraulic Analysis Division, Hydraulics Laboratory, U. S.
Army Engineer Waterways Experiment Station, P. O. Box 631, Vicksburg, MS 39180

———

[V} HOR ) ~ STATUS OF PROGRAM

PHASE avAQ
Origin Operatlonal

e ——————
A. PURPOSE OF PROGRAM

To compute the loss coefficient of a reservoir outlet works for a given gate

opening from drawdown data given the stage versus reservoir volume relation

and knowing the average inflow rate (may be zerc) during the observation pericd

of drawdown.

Reference: Moore, E. T., "Reservoir Storage Evacuation Time by Integration,"
Civil Engineering, April 1971.

fz))

8. PROGRAM SPECIFICATIONS

SEE FOLLOWING PAGE.

C. METHODS >
The program is written in G635 time-share series, FORTRAN IV, and is part of
a Conversationally Oriented Real-Time Program-Generating System (CORPS). The
program consists of a main program. This main program handles all I/0 re-
quirements, computations, and writing.

[y

D. EQUIPMENT DETAILS

The program was developed and is operational on the WES G635, Vicksburg, MS.
It is also operational on HIS 66/8f, Macon, GA, and Boeing CDC, Seattle, WA.

. INPOT-
Input requirements are: observation period of drawdown in hours, initial and
final gage heights of water surface in ft above outlet intake invert, outlet
conduit cross-sectional area in ft2, coefficients of power curve to data of
gage height (ft) versus reservoir storage (acre-ft), and the average inflow
into the reservoir in acre-ft/hr. Output includes the given input data and
the loss coefficient of the outlet conduit.

7. ADDITIONAL REMARKS
Complete documentation of this program is available from the Engineer Computer

Programs Library, Technical Information Center. WES.

-
T

; 7 N E
\\ nu'gu: 2'.3 PREVIOUS EDITIONS ARE OBSOLKTK.




H2251

PROGRAM SPECIFICATIONS:

Language: ANSI FORTRAN (FORTRAN 1V)

Solution Requirements: The run command

RUN WESLIB/CORPS/H2251,R

and the inputs defined in E.

Method of Analysis: Numerical integration of the continuity equa-

tion combined with the stage versus outflow and stage versus reser-
voir storage relationships.

Core Requirements G635: 11 K words

External Storage: None

Restrictions: Period of observation of drawdown should be less than
24 hours to meet computational limitation of the GE 637 computer
system.

General Eguation: Continuity equation

o

Q-B=35

. . da¥ .
where Q 1is the outflow, B 1is a constant inflow and qt 1is the

change in storage.

E
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REF: ER 1110-1-10 - ENGINEERING AND DESIGN - Engineering and Computer
Program Library Standards and Documentation, Appendix B
PART I: ENGINEERING DESCRIPTION

1. PROGRAM NUMBER: 722-F3-R@-2D1

2. TITLE: H2251 - Computation of Loss Coefficient for an Outlet Works
from Prototype Drawdown Data.
3. REVISION LOG: N/A

L. PURPOSE OF PROGRAM: To compute the loss coefficient of a reservoir

outlet works for a given gate opening from drawdown data given the stage
versus reservoir volume relation and knowing the average inflow rate
(may be zero) during the observation period of drawdown.

Reference: Moore, E. T., "Reservoir Storage Evacuation Time by Integra-

tion," Civil Engineering, April 1971.

5. STEP SOLUTION:

a. Input. The input variables that must be defined prior to exe-
cuting the program are:

(1) The observation period of drawdown in hours, i.e., the time
required for the reservoir water surface to fall from an
upper level to some lower level. The time should be limited
to less than 24 hours to avoid computational errors de-
scribed in paragraph 5c.

{(2) The initial and final gage height of the reservoir water
surface in ft above a datum such as the invert of the out-
let works intake. Any datum is satisfactory provided it
is also used in the gage height versus reservoir volume
relationship in (4) below.

iy . 2
(3) The cross-sectional area of the outlet conduit in ft°.

(L) The coefficients of a power curve fit to the plot of gage
height (ft) versus reservoir volume (acre-ft). A straight

PR SN
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line is fitted to the log-log plot and the equation has
the form:

Y = ax®

wvhere Y 1is the reservoir volume (acre-ft), X 1is the
gage height (ft) (the same datum use in (2) above is re-
quired), and A and B are the coefficients required by
the program.

(5) The average inflow into the reservoir during the observa-
tion period in acre-ft per hour. Zero inflow is the most
desirable inflow condition because it simplifies the
solution.

b. Theoretical Formulation. Formulation of the problem is derived

from the continuity principle: 1i.e., outflow minus inflow equal to a

change in storage or:

- 9G¥
Q-B=g (1)
. . . ¥
where Q 1is the outflow, B is a constant inflow and Eg is the

change in storage or volume in the reservoir. The outflow (Q) is de-

fined by:

Q= A,F—%}l (cfs) = o.o&e@x,’%‘iﬁ (acre-ft/hr) (2)

vhere A 1is the cross-sectional area of the outlet conduit (ftz), h
is the total head (ft), g is the acceleration of gravity (32.2 ft/secg)
and K 1is the outlet works loss coefficient. Flow rates in this formu-

lation are expressed in acre~ft/hr because of the common practice of ex-

pressing reservoir storage in units of acre-ft.

Cimeg e
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The reservoir volume or storage is expressed by a power function of

gage height, i.e.,
¥ = Ch (3)

where ¥ is the reservoir volume (acre-ft) and h is the gage height
or head (must correspond to h in equation 2). The coefficients C

and D are determined from a straight line fit to the data of volume
versus gage height plotted on a log-log plot. If a simple straight line
does not fit the data over the range of gage heights, straight line seg-
ments of best fit should be used. Thus, C and D of the segment con-
taining the values of observed gage height would be selected.

The rate of change of ¥ with respect to time can be written as

av _ D-1 dh L
3t = CPh It (&)

Substituting equations 2-4 into equation 1 and solving the resulting
integral equation using a power series expansion (see Ref page 1),

an expression for the time (hrs) required to draw the reservoir water
surface elevation from one level to a lower level with constant inflow

is obtained:
2D-i  2D-i

——

N i-1 h 2 - h 2
t =22 z E (5)
E 2D - i

where, E = 0.0826A"%& » hp and h are the initial and final water

surface gage heights, respectively, and N is the number of terms in
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the series expansion (magnitude of N depends upon desired accuracy).
If the constant inflow (B) equals zero, then the terms for i = 2, 3,

..+s N equal zero, thus greatly simplifying the solution, i.e.,

2p-1  2p-1

. 2CD\ I F
E 2D -1 (6)

Substituting the definition of E into equation 5, the functional rela-

tionship in terms of the outlet works loss coefficient (K) is expressed

by:
N i/ 2D-i 2D-1
F(K) = —=eD z 7i K° hIg = hF2 -t (7)
0.0826AY2g | &4
where:
i-1
7i = B (8)

(0.0826a/2g)* ™ (2p-1)

Note: Zl is set to 1/2D-1 if inflow {B) equals zero.

¢c. Numerical Solution. The solution of equation 7 is obtained by a

first order, Newton fixed point iterative scheme

F(Ki)

Ki+l=Ki_m (

el
~—

where Ki+l is the new approximation of the loss coefficient based on
a previous approximation (Ki) and the value of the function (equation T7)

and its first derivative (F'(Ki)) with respect to K . Differentiating

equation 7 with respect to K ,

e —
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N 2D-1 2D-1
F'(K) = cD 2 —i—/z- zi hie - hF2 (10)
0.0826Av2g | &1 K
equation 9 as two terminating criteria. The first is defined by
Kigg ~ K 2e (11)

where ¢ 1is a user specified error tolerance. Its value in the program
is set at 0.01. The second cirteria is that if convergence specified by
equation 11 is not obtained in 200 iterations,‘the program stops. A

third terminating criteria is used in equation 7 to minimize the number

of terms (N) in the series since the GE637 is limited to a maximum ex-

ponent of 38. Computation is terminated when the difference between

F(K)i_l and F(K)i does not exceed one percent, i.e.,
F(K), - F(K),
i i-1
< 0.01 (12)
F(K), + F(K),

2
However, if equation 12 is not satisfied after 35 terms {i = 35), the
program stops and a message is printed stating that "reasonable accuracy
cannot be obtained." If the period of observation is restricted to less
than 24 hours, the criteria in equation 12 should be obtainable with
i< 35.

d. Steps in Program Execution.

(1) 1Input variables defined.

(2) The initial value of the loss coefficient (K) is set equal
to 1.0. T = ] T

o v | wCcbm w

. S SRR I I 1)

5 L } T e B o M ¢ )

2 * 4T OO0 0

' I . ca

L U v 013 2]

5 o BRI L op S S

R )

1

" S
EEEEN ‘ ] "h:
o -
~ 4
i o © } : y

i
~

s

S ey~




(3)

(5)
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If the inflow (B) is zero; Z. 1is set equal to unity and
equations T and 10 are solved with N =1 ; go to step 5.

If the inflow (B) is not zero, equations 7 and 10 are solved
with 1 =1, 2, ....N until the difference between F(K)N
and f(K) is less than or equal to 1 percent. If N
becomes greater than 35, the program stops and an error
message is printed, "reasonable accuracy cannot be obtained
with given data."

Newton's method is applied to compute another approximation
for X using equation 9 and the values of F(K) and F'(K)
from step 3 or step 4. If the difference tetween the new
approximation of K and the previous value of K is less
than 0.01 (equation 11), the solution is complete and the
results are printed. If the criteria of equation 11 is not
satisfied, the program returns to step 3 or step 4 (depend-
ing upon the value of inflow) with the new approximation of
K and repeats until equation 11 is satisfied or 200 itera-
tions are reached. 1If the solution requires more than 200
iterations the program siops and a solution is not possible
for the given input data. Once equation 11 is satisfied
the results are printed.

s o

i
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PART II: COMPUTER FUNCTIONAL DESCRIPTION

REVISION LOG: N/A

FUNCTIONAL FLOW CHART:

{ START ’

&

READ: period of observation, initial gage height, final gage

height, cross-sectional area of outlet, ceonduit, coefficijents
of power curve average inflow per hour

PRINT:

all inputs

L#pompute: E, AA, AAI, K I

FLOWIN
<¢

lcompute: E

set: SUMl=@, i
SUM2=p, SUM3=g,
and I=¢

-

%
compute: EXP1, EXP2,I
EXP3, ZI, SUMI1,

SuMl, SUM22, SUM2, !
SUM3, FKP, FK1, FK '

]compute: difference'

N e s X A A € A,

‘
W £ .
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I =1+ }l L;ébﬁpute: KSTAR,

7/(
PRINT: Reasonable}g )

accuracy cannot ove,
obtained for data

v ——— '

i PRINT: Newton ;
method exceeded |

‘200 iterations
--stopped

L
i PRINT:
loss coef.

p—r
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3. EQULIPMENT AND OPERATING SYSTEM: The program was developed on a G639

time-suare system in which input/output equipment consisted of a Model 32 .

remote teletype. It 1o now operational on the WES G635, Vicksburg, MS:
BLo /30, Macon, G375 and Boeing CDC, Seattle, WA.

WIY:  Tne reguired inputs are entered via the user's

time=-share terminal device in free-field format. ]

Yo ShUUNDARTY JTJRAGE INFUT:  None. ]

e LartT DATA DESCRITTICH: The following names are used for the input

variatles in program H2251.

AREA - cross-sectional area of outlet conduit, ft2
CUEFFA -~ y intercept coefficient of power fit curve ]
COEFFB - clope of power it curve ’
FLOWIN - average inflow, af/hr
HEAD1 - initial gage height, ft
HEAD? = final gage height, ft

1

TIME - period of observation, hr

T. OUTPUT DATA DESCRIPTION: The follow name is used for the output

variable in program H2251.
K - loss coefficient

8. PROGRAM MESCAGES: Return from all program messages is RERUN or STO@.

a. Reasonable accuracy cannot be obtained for data. OSuprect de-

creasing time of observation in data collection.

b. Newton method exceeds 2@ iterations - stopped.
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cross-sectional area of outlet conduit, ft2

Yy intercept coefficient of the power fit curve in the gage
height (ft) versus reserveir volume (af) relation

slope of power fit curve to the gage height (ft) versus
reservoir storage (af) relation

percent difference (fraction) between the value of F(X) ,
equation 7, and F(K)i-l

difference between the new approximation to the loss coef-
ficient (X) and the previous value of K

functional relation in terms of K , equation 7, with the
number of terms (N) in the summation equal to i

same as FK except the number of terms (N) in the summation
the value of the first derivative of F(K) with respect to

constant inflow, af/hr
initial gage height of reservoir water surface, ft

final gage height of reservoir water surface, ft

VARIABLE DEFINITIONS:
A ~ temporary variable
AA ~ temporary variable
AAT ~ temporary variable
AREA -
COEFFA -
COEFFB -~
DIFF ~
DK ~
E ~ temporary variable
EXP1 - exponent, i - 1
EXP2 - exponent, 2D - i/2
EXP3 -~ exponent, i/2
FK -
FX1 -

equal i -1
FKP -

K , equation 1§
FLOWIN -
HEAD1 -
HEAD2 -
HFILE -

5 character name of program (H2@5@); passed to WESLIB
routine HACCT for bookkeeping
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JKL - directs return from WESLIB routine RERUN to desired input
read
K - outlet works coefficient
KSTAR - new approximation to loss coefficient K , equation 9
LQX - equal 1, print instructions from WESLIB routine RERUN;
equal 3, no print
1.QZ - equal 1, execute all input cues and reads; equal 2, call
WESLIB routine RERUN and execute only desired reads
SUML - value of the terms summed in equation 7 for the initial
gage height and N equals I -1
SUM1l - same as SUML except N equals I
SUM2 - value of the terms summed in equation 7 for the final gage
height and N equals I -1
SUM22 -~ same as SUM2 except N equals I
SUM3 - value of the terms summed in equation 1 and N equals I
TIME ~ observation period, hr
71 - value of equation 8 for each increment of i
72227 - 2 character; equal to RE, rerun; equal ST, stop i
10. EXAMPLE CASE:
Input: Observation period (TIME) = L.167 hr
Initial gage height (HEAD1) = T1 ft
Final gage height (HEAD2) = 7§ ft 5 3
Cross-sectional area (AREA) = 16 ft
Coefficients of power curve (COEFFA) = .0435 .
(COEFFB) = 2.57- !

Average inflow (FLOWIN) = ¢ af/hr

OUTPUT:

i
11 i ]
E
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H2251 - CALCT"LATINY OF OUTLET wOPKE LISS COEFFICIEMT
= FPOM PRPOTOTY™E MEASUFEMENT OF DFAWDOWN

AA-ENTEP MEPIOD OF OBSE®VATION (HPS).
=a,167

AR-EYTEP INITIAL GAGE HEIGHT-FEET ABOVE OMTLET INUEPT.
=7]

AC-FMTER FIMAL GAGE HEIGHT-FEET ABOVE OUTLET INUVEPT,
=70

AD-ENTEP CPOSS-SECTIONAL APEA OF OUTLET COMDUIT IN Fres2,
=16

AE-ENTEP COEFFICIENTS OF POWE®D CUWOUYE FIT T0 SAGE HEIGHT(FT) V< PESEPWOIP
YOL'™MECACOE-FT). FOPM OF EQUATION: VZA«X&*B5 VHEPE v EOMALS GAGE HEIGHT,
X EQMALS UOL'™E AMD A AMD B APE THE COEFFICIENTS, ENTEP A AND

™EN B SEPEPATED WITH A COMMA.

=,0435,2,574

AF-ENTEP '!-'HE,A‘:JEPAGE IMFLOW PE® HOI'P IN ACPE-FT/HP FOP THE
PEPIOD OF OBSEDPYATION.
=0

INPUT

PERIOD OF OBRCEPVATION = 4.17 HPS.
INITIAL GAGE HEIGHT(FT. ABOUE ONI'TLET INUVEPT) = T1.08
FINAL GAGE HEIGHT(F™. APAVE O"TLET INVEPT) = 70.00
CPOSS-SECTIONAL ATEA OF OUTLET COMDUIT = 16,00 Fresx2
COEFFICIENTS OF POVEP (C''PUE-GAGE HEIGHT vS PESEPYOIP UVOLIME.
FOFM OF EOUATION: Y=AsX*sR WVHEPE:

A= 0.04350

B = 2.57408
INFLOY = 2. ACRE TT/HP

orrTorrr 12251
LOSS COEFF. = 16,7128

ENTEP PEP'™ OP STOP
=c10p

12
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REF: ER 1110-1-10 - ENGINEERING AND DESIGN - Engineering and Computer
Program Library Standards and Documentation, Appendix C

PART III: FILE DOCUMENTATION

C e e

1. REVISION LOG: N/A
2. TITLE: H2251 - Calculation of Qutlet Works Loss Coefficient from
Prototype Measurement of Drawdown.

3. PROGRAM SOURCE LISTINGS: See pages 1h-17.

L. NUMERICAL AND LOGICAL ANALYSIS:

Newtons first order fixed point iteration scheme is used.

5. SUBROQUTINES NOT DOCUMENTED IN ABSTRACT: None 3

6. MISCELLANEOUS: The program is part of the CORPS computer system.  &

CORPS is an acronym standing for Conversationally Oriented Real-Time

Program-Generating System. The program is now operatiocnal on the WES :
G635, Vicksburg, MS; HIS 66/8p, Macon, GA; and Boeing CDC, Seattle, WA.

The source listing on page 14 contains the first line run command and

brief for H2251. This first line run command runs the binary H2251B of

the source listing on pages 15-17 {FORTRAN source of i2251) and

attaches to WESLIB routines HACCT and RERUN.

13
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23/082/719

H2251

g — ——

00@1xprir] wECSLIR/{2251R, PiwECLI B/ OEPIN, O VECLIR/HACCT, P

9820 64 T{l1e¢ POAGOAM CAMPUTEE ~YE LNEE CAFFTICIEYNT OF A PECEPIOI® NUT-
@810 65LF~ wyrKe FI® A GITEM GATE APFIING FPAM DPAWNDOW DATA, GIVEN THTI ;
@828 64cvaAnET e BECEDU)IID 1IL'ME PELATINY AMD KMAWIING THE AVEPAGE IN- !
83238 64FL9 ™A™E (A* DBE ZEP™)) DI'pING THE OPBFEDvA~TINY PEPIOD OF DrAwW- ’
8348 €SpormI. i
2350 62 [NOITE PEANIRED APE: DPAWNDOWN OPCEPTATINY PEPIOD HF,INITIAL

8360 62aMD FINAL GAGE HEIGHTE NF WATEP CNCFACE FT APOWE ANTLET INTAKE .
2370 6114 'EP™,QUeLE" COHYIDNIT APNSS-cECTIN! ATEA SQF™, COEFFICIENTS OF

0330 62rmHnE® cuPTE T DATA OF GAGE HEIGH™ FT ys PEREP'™IP €TOPAGE AF,

8390 43AND ™HE ATEPAGE INFLOW IM™) THE PECEP'™I® AT/HP.

2908 64 OQrrTort INCLUDPES YHE GIVEN DATA AMD THE LO<e COEFFICIENT OF THE

291¢ 1541~LE™ CINDIIT.

PI99xBOFIMNI S
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82,27/79

H2251¢

00281« srry x=5 /COTPe/H22518(INGH)

12880 Le~=l5Lnv=13KKK=6; PEAL K,KSTAP

12012 CHARACTE® HFILEXSS YFILE=5442251

10828 orlT 7

198308 7 FaeyMA~C//7vH225]1 - CALCULATION NF ONTLET wOPKE LOCe COEFFICIEIT
180484 /11, "FeNM PBYTOTVDE MEASHUPEMENT OF DPAWDAWI'/)

108508 15620 CALL HACCT(HMFILE)

18862 cn 70¢5,35),L07

10870 S »piNn~ 10

10086 10 ForMAT(/"AA-EMNTEP PEPIGD OF OPSEPUVATION (HFS).™)

18098 p=AD, TIME

12122 G0 ~n(¢l15,85),Ln7

10110 15 »pry~ 20

10128 20 woeMA~(/"AB-ENTEP INITIAL GAGE HEIGHT-FEET ABOYE 2UTLET INVYEPT.
10132¢*)

180142 rEAD,4EAD!

10158 G7 T0(25,85),Ln7

16160 25 oorv~* 30 .

18172 38 FO®PMAT(/"AC-ENTEr FIMAL GAGE HEIGYT-FEET AROYE O"TLET INVEPT.™)
12138 »EAD,4EAD2

18192 G9 r0¢35,85),L¢”

10200 35 oervT 49 ..

10219 42 FOFPMA™(/"AD-ENTEP CPDOSS-SECTIONAL APEA OF JMTLET COMDMIT IN FTx
1022084%2.°)

18230 ©FAD, APEA

18240 69 +5¢45,85),Ln7

16256 45 roryT 52 .

10268 S0 FOFMAT(/"AE-EMNTET CREFFICIEMTe OF PIWEP CUPUE FIT =) GAGE HEIGH
18270&~¢FT) e PESEPMIP"/"UILIMEC(ACPE-F™). FAFM NF EQMATION: V=AxXuxf}
10280&VHEPE v EQ'"AL ¢ GAGE YEIGYT, /"X EQUALS "IL'™E AND A AND B AFE THE
182902LCOEFFICIEIT™S. EMTEP A AND “/""HEN B SEPERATED WITH A COMMA."™)
10360 pPEAD, COEFFA, COEFFE

18310 G0 T0¢55,85),L07

10329 55 »niv~ 60

19338 68 FooMAT(/VAF-EITEP THE AVEPAGE INFLNW ®EP HOUP IN ACPE-FT/HP FOP
103422 THE'"/"PEPIOD OF OBSEPUATION.™)

18358 ©EAD, FLIVIY!

10362 G9 ™(95,85),Lnr7

18378 35 CALL PEP™I(X¥X,LNY,JXL)

10380 52 ~2¢5,15,25,35,45,55,95),J%L

10390 95 reiyT 103, ~IME,HEADI,HEAD2, ATEA, COEFFA, COSFFR, FLOVIY

10400 100 rFOOMAT(/"INDPNT//"DEDIND NF NRSEFUATION =, F7,2, "HPe, "/
104162111 ~1AL GAGE YEIGHT(FT. ABIVE Jwr=LE~ [NUEPT) = *,F7,2,/,"FINAL GA
104208¢5F HEIGHT(F™. APAVE AMTLET IMVEPT) = v, F7,2,/,"CPN c=-cECTIONAL APE
184302A NF AMSLET CHIDNIT = Y, FT7.2,% Frax2",/, COEFFICITITS 3F POWEP C''®
104422vE-GAGE YTIGYT Ve PECETUIP "OL'ME,. "/, "FIDM AF ENTATINIE VEAsVasxB
104502 rqECE:s "/, 5v, %A = ", F18.5,/,5¢,"B = »,F18.5,/,"1MFLAW = =, *7,2," AC
1846087E FT/HP"/)

10470 E=COEFFR-0,5

10430 AA=0.088264«APEARCRPT( 64, Q)

15
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e2,27,79 *

42251 covT.

184906 AAI=CHEFFA*CAEFFB/AA '
1350@ K=(¢™IME*E)/¢AAI*(HEAD!«xE-HEAD2#2E)))s%2,

18516 1¥(FLAVIN.LE.B.8) 60 ™ 138

10520 gJ=0 )

19532 8 a=Aa/crpv(¥)

10542 em1=20.05 eyM2=3, 35 evM3=3, 05 1=

18552 9 Exml=vLapaT(1-1)

18560 pvr2=(2.2CHEFFB~FLOAT(1))/2.

10578 grr3=rFLOATC(IY/2.

18530 21=(FLAVIN*«EXP]) /(A% EX P &2, #EXP2) .
18596 stmilli=cimi :
10680 grl=crMlerIaKxx(EXP1/2,)xHEADI &2 EV D2

10610 gr™M227ecrmg2

10628 euM23 1242 1xKxx(EXP1/2.)x{FAD2a % EX P2

10630 «™3=eM3+ 714 FLOAT(I) *Kx ¢ FLOATC(1) /2. = 1. By u(HEAD ns EXP2-HEAD2¢# EXD

18064822 A

10650 FKP=AAI% Q43 . .

180660 FKI=(2.%COESFFA*XCOESFBa( MMl - atM22)) /A~ "IME

10672 FK=(2.%COSFFA*COSFFEx( S1M1=-S1™M2)) /A~ TIME

18688 1FC(I.En. 1) GY T3 116

10630 DITF=(FK-FK1)/((FK+TK1)/2,)

18780 1F(ABS(DIFF).LE.B.81) Gn T0 128

16710 116 1=t1+1

10720 tr¢1.65.35) pmiyT 121

18730 17¢(1.65.35) GO 70 135

16748 121 FOPMATC(/"PEASOYABLE ACCUFACY CANYOT BE OBTAINED FOP DATA."/*”

107584 <"GSEST DECPEACING TIME OF ORBRSEPVATION IN DATA COLLECTION,™/)

18760 G2 0 9

10776 12¢ COM~TINIT'E

187808 X=TAP=X-FK/FKP

10798 DH=ARC(K-KSTAP)

10322 gg=JJ+1; KaKerar

10310 1F(JJ.GE.208) GO 10 125

18328 1¥(DK.GE.8.201)y G T0 8

10838 co ™ 130

18843 125 peInNT 126 . i
18858 126 FASMAT(/"NEW~™N METHOD EVCEEDED 280 I TEPATIONS-STOPPED"/)

10860 130 prINT 158,% . ..

18879 1SG FO®MA~(//"0NTPUT H2251:%/"1L.NeS COEFF. = *,Fl10,4)
1938¢ 135 Lez=2

18898 cHAPACTET 7777742

109228 16020 nrivyT 1602082 )

19919 16022 rFyeMAT(//"EITEP PEPIN OR STODP™)

10920 mEAD 16081, 77772 i
18938 16831 FopMAT(A2) 5
10940 1F(72272722.E0.24PE) GO ™ 15000

10950 1F(22727.E0.24cT) GO To 20008

16966 PPINT, "EFrrQ)© &xx PE™-DE™ "
18970 6o v0 16000

19980 20000 <Tnp
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fagagy

82,27/79
H2251¢ CONT.

10998 gvp

e
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