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DSPA USER'S MANUAL

INTRODUCT. "N

The Jet Propulsion Laboratory has developed a computer program for
designing and analyzing the performance of solar array/battery Navigation
Aid Power Systems for the U.S. Coast Guard. This program is called the
Design Synthesis/Performance Analysis (DSPA) program. The basic function
of the Design Synthesis portion of the DSPA program is to evaluate func-
tional and economical criteria to provide specifications for viable

solar array/battery power systems for use in the flashing lamp buoys
employed as Maritime Aids to Navigation. The basic function of the
Performance Analysis portion of the DSPA program is to simulate the
operation of solar array/battery power systems under specific loads and

environmental conditions.
Scope

The User's Manual gives a detailed description of the use of the DSPA

programs.

Purpose

The purpose of this document is to provide all information necessary to
access the DSPA programs, to input required data, and to generate

appropriate Design Synthesis and/or Performance Analysis output.

Computer Requirements

The DSPA Computer Program is currently programmed for the UNIVAC 1108
computesr using the EXEC 8 Operating System. Since the DSPA program is
coded in FORTRAN V language, the program may be run on other computers

with minimal modification.
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Use of the DSPA program requires a computer having at least 30,000 core

locations available for the program and at least 2 tape units available

for mount/dismount service in addition to the normal input/output units.

The core requirement is based on using segmentation or overlay. Soft-

ware requirements include a FORTRAN V compiler, standard mathematical

and input/output routines and CALCOMP plotting routines.

Program Flow Charts

Flow charts of the DSPA subprograms were not furnished in the Program

Documentation volumes since:

Most computer facilities have programs which automatically produce
subroutine flow charts. If such charts are desired, the progran
user can easily select the subroutine of interest and obtain a copy
of the latest version of the subroutine.

Preparation, reproduction, and inclusion of all of the present
versions of the DSPA subroutines in the Program Documentation would
be more costly than if the flow charts are prepared by the program
user automatically. Additionally, these flow charts would become
obsolete as modifications were made to the DSPA computer program.
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DSPA INPUT

Use of the DSPA program will require three forms of input: (1) control
cards to direct program execution, (2) namelist data, and (3) time-variant
free-format data. Each of these forms depends on the portion (or portions)
of the DSPA program which is to be utilized for a particular run as
described later in this section. Certain conventions have been estab-
lished and used wherever possible to provide some simplification with
regards to input data:

a. Free-format input data consists of a list of values separated by
commas (e.g., 1975.,98.,12.,,1.0,2.8,0,); if an item is omitted,
the value zero is assumed.

b. Namelist input consists of variable names with their values (e.g.,
CELL = 4.0,); arrays are filled with zeroes wherever values are
t entered.

matic typing of variables is used (i.e., the letters "I", "J",
K", "L", "M", and "N" at the beginning of a variable name denote
an integer variable, while all other letters indicate a real
variable type) with the exception of MAXI, MAXV, MARSA, and MSAPWR
which are defined as real variables.

de Multi-dimensional arrays fcllow the convention that the first index
will vary most rapidly, then the second, and so on; e.g., for the
variable A(2,2), inputting A = 1.0,2.0,3.0,4.0 is the same as
entering A(1,1) = 1.0, A(2,1) = 2.0, A(1,2) = 3.0, A(2,2) = 4.0.

e. An array described as "X as a function of Y" and dimensioned as
A(I,2) will have the values of Y entered beginning at A(1,1) and
the corresponding X values input beginning at A(1,2); exceptions to
this convention are the variables AD1 and AD2 which have the
independent (Y) values entered after the dependent (X) values.

f. An array described as "Z as a function of X and Y" and dimensioned
as A(N,M) vs. X(N) and Y(M) will have the Z values entered for each
Y value for the set of X values beginning at A(1l,m):

x(1) X(2) A L k)

Y(1) A(1,1) A(2,1) KLY ele AINGL)

Y(2) A(1,2) A2 ,2) A(3,2) ... A(H,2)

Y(M) A(1,M) A(2,M) A(3,M) ... A(W,M)
2=1
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2.1 Control Cards

There are two different procedures for executing the DSPA program,

depending on the manner in which the ambient temperature and solar

insolation data is to be obtained. If the subject temperature/insolatior

data is to be input by the user via namelist in the form of time- -
dependent tables (DTAMBl and DITAl), the commands required to cause

execution of the DSPA program are:

@XQT DSPA,.DSPA .
[IPRG],0,[DEBUG], [XLN], [YLN]

[User Input Data]
@EQF

Are Summary Output Tables Desired? [computer request]

g @@ASG,UP P1l.
@@BRKPT PRINT$/P1
YES
@BRKPT PRINTS
@FREE P1.
@sYM P1,,(site I.D.]

However, if the program is to obtain the temperature and insolation data
‘ for a specific day and hour from either a National Oceanic and Atmos-
i pheric Administration (NOAA) or a statistically prepared weather tape,
the necessary control commands for execution are:

@ASG,T 12

@ASG,T TAPE,T,xxxxR where xxxx = tape reel number

@MSG READ TAPE xxxx

@REWIND TAPE

[@M@E TAPE,n] where n + 1 = position of desired
data file on tape (n > 1)

@C@PY,G TAPE,12

@FREE TAPE

@XQT DSPA.DSPA

[IPRG],[ITAPE],[DEBUG],[XLN],[YLN]
[User Input Data]

@E@F

Are Summary Output Tables Desired? [computer request ]

g @@ASG,UP P1.
@@BRKPT PRINT$/P1
YES
UBRKPT PRINT$
@FREE P1.
@SYM Pl,,[site IL.D.]

2=2

.i."""“"“""‘-'“-------h---------u--u--.-............i I N——
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The input parameters IPRG, ITAPE, DEBUG, XLN and YLN are defined as

H
e
55
(]
"

Program Selector:
0 means Design Synthesis only,
1 means Performance Analysis only,

2 means both Design Synthesis and Performance Analysis
programs are to be executed

ITAPE

Weather Data Input Selector
-1 = statistical input tape
0 = user input data

YYDDD

DEBUG

"

MERGE tape input beginning at year = YY and day = DDD

Debug printout start time (DDD + HH/2L), or 0.0 if not
desired

n

XL

the length of the horizontal plot axis (in inches) for the
Performance Analysis summary plots; no summary plots are
produced if XLN is zero or negative

YLN

the length of the vertical plot axis (in inches) for the
Performance Analysis summary plots

The "User Input Data" consists of the Design Synthesis namelist and free-
format data and/or the Performance Analysis namelist and free-format data
as required by the input value of IPRG. A sample DSPA runstream is

included in Appendix B.

Design Synthesis Input

A listing of the Design Synthesis input variables with their description
is provided in Table 2-1. As indicated, there are two types of inputs to
the Design Synthesis portion of the DSPA program: namelist input and
free-format time-variant input. The namelist input data is entered only
nce at the beginning of the program. Column 1 of each namelist data

card must be blank (i.e., data must begin in column 2, or later) and

2-3
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k- columns 73-80 must be blank. Formatting of the Design Synthesis namelist
input data cards is as follows:
b$INPUT where b = blank

bAAA=..., where AAA ... ZZZ are the names of the
input variables (in any order)

bZ2Z=222,
| b$END

All namelist input data is initially assigned a ‘efault value of zero
unless otherwise specified by the program (see Table 2-1 for non~zero
values). If the user does not assign a value to a namelist variable,

the program will assume the default value for that vari::le.

Following entry of the namelist data, the user will input a series of
free-format, time~variant data cards (1 to 52 cards depending on which
weeks of the year are of interest to the user). The format of each of

these cards is as follows:

e NWEEK,CT(1),TC(1),CT(2),TC(2),...,CT(T),TC(T),
where NWEEK,CT(i), and TC(i) are as described in Table 2-1.

All seven pairs of CT/TC data must be input for each value of NWEEK

entered. The last card in this series of time-variant data may be an
"@EPF" card or may specify an illegal value for NWEEK (i.e., greater
than 52.0). A sample set of input for executing the Design Synthesis

routine is provided in Figure 2-1.

NOTE: If the user wishes to utilize nickel-cadmium battery data (see DSPA
Programmer's Manual for listing), an "@ADD DSPA.BLKDTA/NI-CD" statement
must be included as part of the "User Input Data."

2=k
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ABLE 2-1.-DESIGN SYNTHESIS INPUT
NAME DIMENSIONS UNITS DEFAULT TYPE DESCRIPTION
e e e B 2l
AA 21,5,5) - TABLE 2-3 REAL TABLE OF BATTERY EFFICIENCY VS.
STATE-OF-CHARGE, CURRENT, AND
TEMPERATURE :
21 VALUES OF EFFICIENCY VS.
'S0C' STATE-OF~CHARGE DATA
AT EACH OF S 'BI' CURRENTS
FOR EACH OF 5 'TP' TEMPER-
ATURES
ACELL - $0.CM 0.0 REAL AREA OF A SINGLE SOLAR CELL
ACSTD - S0.CM 4.0 REAL STANDARD SOLAR CELL AREA USED
FOR 'XII' VS. 'VV' TABLE
BETAB 16,8 MILLIVOLTS/°C TABLE 2-3 REAL TABLE OF SOLAR CELL OPEN CIR-
CUIT VOLTAGE VS. CELL TEMP
ERATURE AND SOLAR INSOLATION
BI ) AMPS TABLE 2-3 REAL TABLE OF REFERENCE CURRENTS FOR
IAAI
BRCEST - | AMPS 0.0 REAL ESTIMATED NORMALIZED BATTERY
I CHARGE CURRENT (
BRCHMX - | AMPS 0.0 REAL MAXIMUM ALLOWABLE NORMALIZED
| BATTERY CHARGE CURRENT
ERDEST - [ AMPS 0.0 REAL ESTIMATED NORMALIZED BATTERY
| DISCHARGE CURRENT
BRDSTD - | AMPS 0.0 REAL STANDARD NORMALIZED BATTERY !
' DISCHARGE CURRENT
BTEMP “16) oc TABLE 2-3 REAL TABLE OF REFERENCE TEMPERATURES |
’ FOR 'BETAB' |
CBAVAL (&) AMP-HOURS 0.0 REAL TABLE OF AVAILABLE STORAGE CELL
4 CAPACITIES, FROM A GIVEN MAN-
‘ { UFACTURER, IN INCREASING OR-
5 DER OF SIZE
CBMAX - | AMP-HOURS 0.0 REAL MAXIMUM DESIRED CAPACITY OF THE
i INDIVIDUAL BATTERIES
CDECA - 1 % 0.0 REAL SOLAR ARRAY CURRENT DEGRADATION
FACTOR DUE TO FABRICATION
| LOSSES
CDECB - ‘ % 0.0 REAL SOLAR ARRAY CURRENT DEGRADATION
[ FACTOR DUE TO TERRESTRIAL
| { PERFORMANCE EXTRAPOLATION
: | UNCERTAINTY
CELPAC - i - 0.0 REAL ! SOLAR CELL PACKING FACTOR ON
( | SOLAR ARRAY
CLR - [ AMPS 0.0 REAL i LAMP CURRENT RATING
CLSIT 6) | AMPS i TABLE 2-3 REAL | TABLE OF REFERENCE LAMP CUR-
i | RENT RATINGS FOR CLST
CLST 6,7 | - TABLE 2-3 REAL i TABLE OF COLD FILAMENT LAMP
| [ SURGE COEFFICIENT VS. ! AMP
! ‘ CURRENT RATING AND INITIAL
: FLASH DURATION
CLSTT 7 | SECONDS TABLE 2-3 REAL TABLE OF REFERENCE LAMP FLASH
] ‘ DURATIONS FOR CLST
N o - 0.0 REAL ‘ CLEARNESS NUMBER
CURZ (10,2 | WATTS,AMPS 0.0 REAL TABLE OF ZENER DIODE CURRENT
| VS. MAXIMUM HEAT DISSIPATION
DODAT 10,2) ( SQ.FT,DOLLARS 0.0 REAL TABLE OF SOLAR ARRAY SPECIFIC
| COST VS. SOLAR ARRAY AREA
DODCHT 10,10) } DOLLARS 0.0 REAL TABLE OF BATTERY CHARGER SPECI-
| FIC COST VS. MAXIMUM BATTERY
CHARGER LOAD AND: QUANTITY TO
BE PROCURED
PNl st e ) G0 | Ol T o . ek L8 OB ool o e o O O g
2=5
e ot st i s o sk
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TABLE 2-1.-DESIGN SYNTHESIS INPUT (contd)

NAME DIMENSIONS UNITS DEFAULT TYPE' DESCRIPTION
DCDCNT 10 - 0.0 REAL TABLE OF REFERENCE PROCUREMENT
QUANTITIES FOR 'DCDCHT®
DCOCPT 10 WATTS 0.0 REAL TABLE OF REFERENCE BATTERY
CHARGER LOADS FOR 'DCDCHT'
DCOCT ao ] AMP-HOURS 0.0 REAL TABLE OF REFERENCE BATTERY CA-
| ! PACITIES FOR 'DCDET'
DCDST i 10,10 ‘ DOLLARS 0.0 REAL TABLE OF BATTERY SPECIFIC COST
| N VS. BATTERY CAPACITY AND
i QUANTITY TO BE PROCURED
DCONNT | (10,2) 1 - 0.0 REAL TABLE OF REFERENCE ZENER DIODE
QUANTITIES FOR 'DCONZT'
DCONPT | (10,2) ’ WATTS 0.0 REAL TABLE OF REFERENCE ZENER DIODE
i i POWER LEVELS FOR 'DCDNZT'
: DCDNT ) - 0.0 REAL TABLE OF REFERENCE PROCUREMENT
| QUANTITIES FOR 'DCDET'
ocoNzT | 10,10,2) DOLLARS 0.0 REAL TABLE OF ZENER DIODE SPECIFIC
‘ COST VS. POWER LEVEL, QUANTI-
TY TO BE PROCURLD, AND ZENER
TYPE (1 OR 2)
DCOPNT (§[s)) - 0.0 REAL TABLE OF REFERENCE PROCUREMENT
QUANTITIES FOR 'DCOPST'
DCOPPT “10) WATTS 0.0 REAL TABLE OF REFERENCE POWER LEVELS
FOR 'DCDPST'
DCDPST (10,10) DOLLARS 0.0 REAL TABLE OF SHUNT LIMITER SPECIFIC
COST VS. LOAD AND QUANTITY TO
BE PROCURED
DODT 10,2) [LN,DOD] 0.0 REAL TABLE OF BATTERY DEPTH OF DIS-
CHARGE VS. NATURAL LOGARITHM
OF BATTERY CYCLE REQUIREMENTS
; DTAMB1 25,2) HOURS , °F 0.0 REAL TABLE OF HOURLY TEMPERATURE
VARIATION VS. TIME OF DAY
DTTA1 (366,2) DAYS,°F 0.0 REAL TABLE OF DAILY TEMPERATURE
VARIATION VS. DAY OF YEAR
DTTESG - °F 0.0 REAL ENERGY STORAGE GROUP EQUIPMENT
TEMPERATURE RISE
DTTPCD - °F 0.0 REAL POWER CONDITIONING/DISTRIBUTION
GROUP TEMPERATURE RISE
DTTPSG - °F 0.0 REAL POWER SOURCE GROUP EQUIPMENT
: TEMPERATURE RISE
i DURAM - YEARS 0.0 REAL | DURATION OF MISSION
DWDAT 10,2) SQ.FT,POUNDS 0.0 REAL | TABLE OF SOLAR ARRAY SPECIFIC
! WEIGHT VS. SOLAR ARRAY AREA
DWDCHT (10,2) WATTS,POUNDS 0.0 REAL TABLE OF BATTERY CHARGER SPECI-
FIC WEIGHT VS. MAXIMUM BATTRY
CHARGER LOAD
DWDET 10,2) AMP-HRS ,POUNDS 0.0 REAL TABLE OF BATTRY SPECIFIC WEIGHT
| VS. BATTERY CAPACITY
DWDNZT 10,2,2) WATTS,POUNDS 0.0 REAL | TABLE OF ZENER DIODE SPECIFIC
‘ WEIGHT VS. POWER LEVEL AND
| ZENER TYPE (1 OR 2)
DWDFST (10,2 WATTS, POUNDS 0.0 REAL TABLE OF SHUNT LIMITER SPECIFIC
| WEIGHT VS. POWER LEVEL
A S e
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TABLE 2-1.~-DESIGN SYNTHESIS INPUT (contd)

NAMT

[ormensteng

UNITS

DEFAULT

TYPE

DESCRIPTION

FA

FRCTLL

HOER

HDZ¥X

ICHTY

IFTYPE

INDPLS

ISH

N3ATP
NBT ZMP

NCDTe
NCUF2
NOCI A
NCCOC

NOCICN

NOCSCP

NOCON

NJICINN

NOCONP

(15

WATTS

TEBLE 171

0.C

G0

O 0 9 o &€ o9 o o ao oo

REAL

REAL

INTECER

INTCCGER
INTEGER

RN!ZGSR

TNTZGER
INTECER

INTECER
INTEGER
INTEGER
INTECER
INTEGER
INTEGLR
INTEGIR
INTZGER

INTZGER

SCLAR RADIATION FCURIER CCEFFI~
CITNTISe 7 SACH FORS
SOLAR DECLINATION ANGLE
EGUATION OF TIME DIFFERENCE
AFPARENT SCLAR CONSTANT
ATHISPHIRIC EXTINCTICN FCTR
SKY DIFFUSE FACTOR
3IASING FACTOR “CR SELECTING
THE NUMBER CF STORAGE CELLS
IN SERIES IN THCZ SATTERIES
HEAY CISSIFATION TERATING FAC-
TOR FCR A SINGLZ ZENER 3100%
MAXIMUM HEAT DISSIFATION FOR
A SINGLE ZINER OIOCE
ELTTERY CHARGER TYPE?
L=NO CHARGER PRISENT
1-CONSTANT VOLTACE CHARCER
WITH CURRENT LIMIT
FLASHER PATTERN TYPEZ
{IZNON-STAN2ARD PATTERN
1-1S=STANDARD FATTERNS
LAMP FLASHER CONDITICN FLAES
C=LAMP FLASHER CFF
1=LAMF FLASHER CN
SHUNT CLIMITER TyYpPC:2
GINO SHUNT LIMITER FRESENT
1=CROINARY ZLNER DIODE
2TEMFERATURE -CGMPENSATED
2ENER JIO0DE
ITACTIVE SHUNT LIMITER
NOe. OF 3ATTERIES TO BE PROCURZID
NCe. OF VALID DATA FCINTS FOR
*STEMP® TAaBLE
NC. CF VALID CATa POINTS FOR
*SAJESC® TaBLE
NG. CF VALID DaTa PCINTS FOR
*CURZ* TASLE
NC. CF VALID CAYA PCINTS FOR
*JCOAT® TASBLE
NCe. CF VALILC CATA POINTS FCR
*JCICT* TASLE
NCe CF VALID DATA POINTS FOR
*OCOCNT* TABLE
NO. CF VALID Dava
*DCOCPT® TABLE
NO. OF vALIJ 04Tk
*DECNT® TAELE
NO. OF VALID DATA POINTS FOR
*OCONNT® TAELE
NO. CF VALID DATA FOINTS FOR
*OCONPT* TASLE

(FLASHING)

POINTS FOR

POINTS TGR

2=7
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TABLE 2-1.-DESIGN SYNTHESIS INPUT (contd)

NaM®  |DIMENSIONS UNITS DEFAULT TYPe | DESCRIPTION

NOCCPN | - - o INTEGER [ NC. CF VALID OATA POINTS FOR
*3COPNT® TaBLE

NoceeP | - - (i INTZGER | NGo OF VALID DATA POINTS FOR
*3CIPPT® TABLE

NOOU - - ] INTEGER | NC. OF VALID DATA PCINTS FOR
*JCOT* TABLE

NOT2MB | - - y INTEGER | NG, OF VALID DATA POINTS FCR
*DTAMB1® TABLE

NGTTA | - - o INTEGER | NG. OF VALIO OATA POINTS FOR
*DTTAL® TA3LE

Nowea | - - 0 INTEGER | NC. CF VALIO CATA PCINTS FOR
*JKIAT® TABLE

NOWGCH | - - o INTECGCR | NCo CF VALID DATA PCINTS FOR
*ONDCHT® TABLE

newoe | - - 0 INTEGER | NO. CF VALID D&TA POINTS FCR
*OMDET® TABLE

NONINZ | - - n INTECER | NGo CF VALID DATA PCINTS FOR
*DWDN2T® TASLE

NONCPS | - - 0 INTEGER | NG. OF VALID CATA POINTS FOR
*04DPST® TABLE

NPREQ | - - o INTZGER | NG. OF SOLER CELLS IN PARALLEL
REQUIRZD FOR ZACH SOLAR CELL
ARRAY ELECTRICAL SECTION

NROZ - - 23 INTZGER | NO. CF VALID DATA POINTS FOR
*RCE®» °SUNLIT® TAELES

NRSCEL | - - 26 INTEGER | MO. OF vALIO DATA POINTS FOR
*RSCELL"s °TEMTAB® TA3LES

NS AP - - n INTEGER | NO. OF SOLAR ARPAYS TO 3€
PRCCURED

NSOC - - 21 INTEGER | NO. OF VALID ZATA POINTS FOR
*S0C® TABLE

NSUNMY | - - 8 INTEGCR | NG. CF VALID CATA POINTS ©0OR
YSUNMN® TABLE

nreczr |- - o INTIGER | NO. OF VALID CATA POINTS ©OR
*TC2TT* TAELE

NTCZVY | - - 0 INTEGER | NO. CF VALI) JATA POINTS £OR
*TC2VT® TAELE

NVCAIS | - - n INTZGER | NO. CF VALID CATA FOINTS FOR
*VCHIST® TASLE

NVCHIG | - - (g INTEGLR | NO. OF VALIO DATA POINTS FOR
*VCHIOT® TAGLE

NvecHT | - - (i INTZGER | NGe CF VALIC DATAa POINTS FOR
SYCHTT® TA3LS

TCUAN - c INTZCER | NC. CF VALIO OATA POINTS FO®
*VCHVT® TASLE

NvDrG | - - n INTEGER | NC. CF VALID DATA PGIMTS FCR
*SADIGV® TABLE

NvLst | - - 0 ITKTECER | NC. CF VALIO CATA POINTS FOR
TYLITT® TA3LE

NvLiv | - - d INTEGER | NGo CF VALIC DA&TA POINTS FOR
*VLIVT® TASLE

2-8
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TABLE 2-1.-DESIGN SYNTHESIS INPUT (contd)

NAMZ DIMENS IONS UNITS OIFAU_T TYPE JCSCRIPTION
NVYRISA | - - a INTEGER | NO. OF VALID DAYA POINTS FOR
*VRISAT® TAaBLE
NVRIOQ - - 0 INTEGER | NO. OF VALID CATA POINTS FOR
*VRIOT® TASLE
NXIHY - = 0 INTEGER | NG, CF VALID CATA POINTS FOR
*XINTT® TASBLE
NXIdV - = 0 INTESER | NO. CF VALID OATA POINTS FOR
*XIMVT® TABLE
N2OT - - 1] INTEGER | NC. CF VALID DATA POINTS FOR
*2CIFPT® TABLE
NZOV - - n INTCGER | NO. CF VALTID DATA POINTS FOR
' *ZCIMPY® TAELE
NZRA - - 0 INTSGER | NO. CF VALID DATA POINTS FOR
*ZRAT® TABLE
NZRS - 2 0 INTEGER | NO. OF VALIJ DOATA POINTS FOR
*ZRST*® TABLE
NZ3H - - a INTZGER | NO. GF VALID DATA POINTS FOR
) *2SHTAE® TABLE
NZTC - = ] INTEGZR } NO., CF VALID DATA POINTS FOR
*2TCCEF*® TABLE
PHIAND ] - JZGREES 0.0 REAL SOLAR ARRAY SURFACE A2INMUTH
AMGLE FROM THE SOUTH
PHIAID | - JEGRZES 0.0 RIAL SOLAR ARRAY SURFACE TILT ANGLE
FRCM THE HORIZONTAL
PO t13v2) = TABLE I"I] REAL CLOUD COVER MOJTFIER POLYNOMIAL
COCFFICIENTS
P1 (329 < TASLE ITIl ReaL CLOYD CCVER MODIFIER POLYNOMIAL
COZFFICIENTS
P2 1302} < TABLE ITI] RcAL CLCUD COVER MCCIFIER POLYNOMIAL
COCFFICIENTS
P3 (3,21 = T ABLE ZTﬂ REAL CLOUD CCVER MCOIFIER POLYNOMIAL
COEFFICIENTS
GBATT jt21) - TABLE ITI] RcZAaL TAELE OF REFERCNCE STATES-COF -~
CHARGE FOR °*VSATT®
GBRLS < - U.0 REAL BATTERY RESEFVE AS A FRACTION
CF TOTAL STATE-CF~CHARGE
GOFF - KATTIS/SG.M 0.C REAL SCLAR INSCLATION LEVEL FOR LANP
FLASHER TYRN-OFF
GON - WATIS/SG.M 0. REAL SOLAR INSOLATICN LCVEL FOR LAMP
FLASHZR TURN-ON
REFLH - = 0.0 REAL HCRIZGONTAL SUQFACE REFLECTIVITY
FOR SOLAR RADTIATION
RLL - OHKS g.C REAL USEFR LOAD CABLE RISISTANCE
0= (231 2 TadLe ITI RIAL TASLE OF SCLAR CIZiL I-V CUAVE
CORRECTICN FACTCRS VS. SCLAR
INSCLATYION
RSC.LL 1 26) OKMS TABLE ITI] REAL TASLE CF SOLAR CELL SERIES RE-
SISTANCE ¥Se CILL TEMPERATURE
SADTEC |t3602) CAYSe 0.0 RTAL TABLLC OF SOLAR &RFAY INPUT CUR-
RINT SEGRAOATIOSN FACTORS JUE
TO THE CTNVIPCONMENTY VS. DAYS
SINCE START CF TEST
2-9
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TABLE 2-1.-DESIGN SYNTHESIS INPUT (contd)

NAMC JIMENSICNS UNITS CEFAULT TYPE OESCRIFTICN
SACIGV [(3602) DAYS 3 c.D RIAL TASLE CF <SCLEIT &F=ay OFEN CIR-
CUIT VOLTATZ 3JIZI5°A0ATION FAC-
JCRS LU TC ThHEL SNVIFONMENT
¥S. DAYS SINTT C7TAST CF TLCST
SARCS - - 0.0 RCAL SCLAR ARFAY 29523, AS A SRAC-
TICNK CF T#L YOTeL AREA
soc 121) - TASLE I"I| RIAL TASLZ CF RIFZRINCI STATES-~Of -
CHAFCE 2CF *ea*
SPEZOR]| -~ = Q.C RIAL SCLAR JILL SPILTPL CORRECTION
i FACTCR
! SUNLIT Jt2) WATTS T43LZ I"I| RIAL TA3LZ CF 77I9T4C. SOLAR INSD-
LATICHh veQuil FLR °*RCE°
SUNKY J13) MILLIWATIS TA3LI ITI| REAL TASLZ CF WTI2_%C. SCLAR INSC-
LATION J&LLZE FOS *SCTAE?
JBATY 13) oF TABLI ITI| RzaL TA3LI CF IT2°INCT TEMPIRATURIS
FOR *vzarTTe
183510 - °F c.Q Rz AL STANZAR) 2aTT73Y ,ISTHARGT
TErMPLRATUSE
TCSTO - oC 530.0 RIAL STANZARD SOLAC CI_.L TYIMFIFATURS
USTd FC2 *yII* v<S, °*Vvv* TaaLC
TCZTy ([t10,10) - 0.0 REAL TA3LI CF ZINIR SICOE CURRINT
RATIC VvS. VCLYACE RATIC ANC
TEMPERATURS
i TcaY (10 *C 0.0 RCAL TASLI OF PSSCQINCZ TEMPERATURES
{ FOR °*TCZ1Iv"*
TC2V 110 - g.a REAL TASLE CF NCTIRINCI VOLTASS
RATICS FCOR *TCZIV°*
TEMTA3 [(28) o TASLE I["I| RCAL TA3LE CF NI IRINCI TEMPERATURIS
FOFR °*RSCELL®
THELAD | - JEGRICS 0.C RZAL B8UJY LATITUCZ?: ¢xNCRTHe -=SOUTH
THELCOD | -, DECREES G.0 REAL EUCY LONCITUCE: *-VESTe -zEAST
l TLLS € 16) SICONDS 0.0 REAL TASLI CF NCN=-ST2N3ARD FLASHER
{ FATTCRNS (TIMZS CN/OFF)
7.0 $16+15) SSCONDS TA3LE 17| REAL TAILI CF STANIA?) FLASYER PAT~
TEFNS (CM/CFF) yS. *IFTYPE®
44 tS) °F TA3LI IT1] RzIAl TASLI C% RAIT707NCE TEMPCRATURES
FCR *aar
TTAVE - F 0.0 Rt &L AVERAGE YZANLY YIVPERATURI AT
SCLECTIC LCCRTICN
T2N - Houes 0.0 RZAL TIME 2INI NJVSE? (YOURS 3THIND
CRIEMWICH MEAN TIMED
V3ATY (1 3,21+6) YoLTS JABLE ITI] RzaL TallZ CF JaTTE}Y VCLTAGE VS.
CURFENTs STATE-IF~CHARGEs AND
TIMPSRATURL:
9 VRLUZIS CF VILTAGT Vv<e.
*XIBATT® CUPITNY AT ZACN &F
<l *CCRYT* SYLTES-CF-CHARCE
FCF CACH CF & °*YEATT® TrMP~
ZRATURES
veus - voLTts 0.C RCAL NOMINAL veLul CF rew PCKEP BLS
CPLRATING POINY VILTAGE
2-10 ¢
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50L0~27 (Change 1)

TABLE 2-1.-DESIGN SYNTHESIS INPUT (contd)

=) s 2ty
NAME l DIMENSIONS UNITS DEFAULT TYPE DESCRIPTION
VBUSMN | - VOLTS 0.0 REAL MINIMUM ALLOWABLE RAW POWER BUS
| OPERATING VOLTAGE 5
VCHIST 10,2) s | 0.0 REAL TABLE OF BATTERY CHARGER
i *SATURATED/ACTIVE' INPUT
| VOLTAGE VS. TEMPERATURE
| vcwIOT (10,2) 0.0 REAL TABLE OF BATTERY CHARGER INPUT
i ‘ VOLTAGE AT TURN-ON VS. TEMP-
i ERATURE
| vewrr (10,10) gl 0.0 REAL TABLE OF BATTERY CHARGER
% , ' "ACTIVE' INPUT VOLTAGE VS.
[ i CHARGER OUTPUT VOLTAGE AND
| | I TEMPERATURE
| VCHIT Q1)) °F 0.0 REAL TABLE OF REFERENCE TEMPERATURES
| ! FOR 'VCHIT' |
| VCHVT “o VOLTS | 0.0 REAL TABLE OF REFERENCE CHARGER OUT- |
g | PUT VOLTAGES FOR 'VCHIT' '
| VOEGA - X i 0.0 REAL SOLAR ARRAY OPEN CIRCUIT VOLT-
| ! AGE DEGRADATION FACTOR DUE TO |
! i TEMPERATURE UNCERTAINTY !
| veeT (10,10 VOLTS ! 0.0 REAL TABLE OF LAMP REGULATOR OUTPUT 1
| i VOLTAGE VS. INPUT VOLTAGE AND
{ i TEMPERATURE
vLBaTT G )} °F | 0.0 REAL TABLE OF REFERENCE TEMPERATURES
i FOR 'VLBT'
| vLBvT “o VOLTS i 0.0 REAL TABLE OF REFERENCE INPUT VOLT- |
! | AGES FOR 'VLBT' |
| VLR - VOLTS | 0.0 REAL LAMP VOLTAGE RATING
VMAXIV - VOLTS f 0.0 REAL MAXIMUM RAW POWER BUS VOLTAGE
l VMINIV - VOLTS | 0.0 REAL MINIMUM RAW POWER BUS VOLTAGE |
; VRISAT 10,2) °F,VOLTS | 0.0 REAL TABLE OF ‘SATURATED/ACTIVE' {
! ( LAMP REGULATOR VOLTAGE VS. |
! | : TEMPERATURE i
| VRIOT €10,2) °F,VOLTS | 0.0 REAL TABLE OF 'SATURATED® LAMP REGU-
| i LATOR VOLTAGE VS. TEMPERATURE
VSAINC - VOLTS | 0.0 REAL SOLAR ARRAY VOLTAGE INCREMENT
w 0 VOLTS ' TABLE 2-3 REAL TABLE OF REFERENCE SOLAR CELL
, VOLTAGES |
XCSTD - MILLIWATTS/ | 145.0 REAL STANDARD SOLAR INTENSITY USED [
SQ.CH ! FOR 'XII' VS. 'WW' TABLE |
XIBATT ()] 1.0/HOURS TABLE 2-3 REAL TABLE OF NORMALIZED CURRENYS FOR |
'VBATT'
XIHIT €10,10) AMPS 0.0 REAL TABLE OF HOUSEKEEPING LOAD-
REGULATOR CURRENT VS. VOLTAGE
AND TEMPERATURE
XIHITT 10 °F 0.0 REAL TABLE OF REFERENCE TEMPERATURES
FOR 'XIHIT'
XIHVT (S[)} VOLTS 0.0 REAL TABLE OF REFERENCE VOLTAGES
FOR 'XIHIT'
XII (30) AMPS TABLE 2-3 REAL TABLE OF REFERENCE SOLAR CELL
CURRENTS
ZALPHA - - 0.0 REAL CONFIDENCE LEVEL FOR DESIGN
SYNTHESIS YEARLY MINIMUM AND
MAXIMUM TEMPERATURE DETER-
MINATION
Z0IMP (10,10) OHMS 0.0 REAL TABLE OF ZENER DIODE IMPEDANCE
: VS. VOLTAGE AND TEMPERATURE
2-11
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5040~27 (Change 1)

TABLE 2-1.-DESIGN SYNTHESIS INPUT (contd)

| NAME DIMENSIONS UNITS DEFAULT TYPE DESCRIPTION
Z0IMPT am °c 0.0 REAL TABLE OF REFERENCE TEMPERATURES
FOR 'ZDIMP®
| zoimMPV 10) voLTS 0.0 REAL TABLE OF REFERENCE VOLTAGES
I FOR 'ZDIMP®
| ZORCNT - - 0.0 REAL PROPORTION FOR DESIGN SYNTHESIS
{ YEARLY MINIMUM AND MAXIMUM
| TEMPERATURE DETERMINATION
| ZRAT €10,2) °F,ONMS 0.0 REAL TABLE OF 'ACTIVE' LAMP REGULA-
TOR IMPEDANCE VS. TEMPERATURE
ZRST €10,2) °F ,0HMS 0.0 REAL TABLE OF 'SATURATED' LAMP REGU-
LATOR IMPEDANCE VS. TEMPERA-
TURE
ZSHTAB (10,2) °C,0HMS 0.0 REAL TABLE OF SHUNT LIMITER DYNAMIC
IMPEDANCE VS. TEMPERATURE
ITCOEF €10,2) VOLTS,%/°C 0.0 REAL TABLE OF ZENER DIODE TEMPERA-
TURE COEFFICIENTS VS. THE
BREAKDOWN VOLTAGE
% % *# % % * FREE FORMAT TIME-VARIANT DATA * * & % % *
NWEEK - - 0 INTEGER NO. OF WEEK
cT @ - 0.0 REAL CLOUD TYPE FOR DAY(I) OF NWEEK:
0.0=CIRRUS OR CIRROSTRATUS
1.0=STRATUS CLOUDS
2.0=0THER TYPES OF CLOUDS
TC (¢4 - 0.0 REAL TOTAL CLOUD COVER FOR DAY(I)
OF NWEEK (TENTHS OF SKY)
2=12
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8XQAT DSPA.OSPA
040,0¢04 40
SINPY

ACELL=4.0,

BRCEST®=0,05, BRCHMX=0,1, BRDEsr--o 05, BRDSTD=0,05,

CBAVAL®1,0,1,5,205,5.0460¢0,840,1040,1540,2040,25+0,30,0, 35,0,
40,0,50.0,70¢0, 100.09350.0.200. .bDOoO 1200,0,1000,0,

CBMAX=60.0, CDEGA®=2,0, coEGe=2,0,

CELPAC®0.7, cLR-o.ss. cNeO.8,

CURZ=10.,0,50,0,800,0,0.25,1¢0,820,0,

DCDAT=932,0,1864,0,3728,0,10000,0,6°0,0,213420,1614%90,132,90,
132.90.6‘000. 3

DCDCHTY®17,00,17.00,800,0,17¢00,17,00,8890,0,

DCDCNT.‘.O 100000 8.0005

DCOCPT=},0,10000.,0, 800.0.

0CDCT=1,0, |ooooco.s-o.o.

DCDET=20,00,20.00,8¢0,0,20,00,20,00,88¢0,0,

DCONNT=1,0,10000.0 aoo.o 1,0,10000,0,8¢0.0,

DCDNP7.10 0:5000 8e0, 001000050 0,8e0,0,

DCONT=1,0,1000.0,8%0,0,

oconzv-19.03¢539 50.00,8¢0,0,19,036539,50, oo.oaoc .0y
19.036539,50.,00,8e0, 0-19.036539 50,00,88¢0,0,

ocuruv-l.o.looo.o.a-o;o.

oCOPPT=),0,10000,0,800,0,

0CDPST=)7,00,17.00,800,0,17+00,17,00,88¢0,0,

DODTs?, 600’02#.9 6158055,8¢0,0,100,0,0,0,8°0,9,

DTAMB1=0,0,1,0,2 nooJoo 4,0, 5000‘00 700.‘.”.
1140s1200,13,0,14,0,15.,0,16,0,
17,0,18,0,19.,0,20,0,21,0,22,0,23,0,24,0,

*3,744,=5,544 1 =8.064) 30-0 244,27 ,344,=10,944,-8,064, %

2,844, 1.356.7 056,10,656, 12.456.14.256 12,456,8,854,

s.zsa,g.ﬂsg,l.tso,-o.lnu.-x,ouu.-l.9#4,73.7u4,-3.7u~, H
DYY‘I.l00.32.0.‘0.0|9i00.|2l00.l52.0.l"naol'2.0.|’7o°.2’3001

221,0,229¢0,237,0,244¢0,274.,0,305¢0,335,0,365,0,3480,0,
'7a3. 6,64=5,5 '“cO.'l 9,202,402)4:¢9:546,8,0,
9.8, 1003, 8,8 a.s 4y146,249,0,=743, sno-o 0,
DYTESG=15,0, oYTPcD-;s.o. DTTPSGe20,0, DURAM=6,0,
DWDAT=1,0,10,0,100,0,1000,0+10000,0,5°0.0,5%2,7,5°0,0,
owocur-l.o.lo. .loo.o loooo-o 100000, 0.500.0 0.015*323*
0,09259404,0.03858085,0,01082638,0,010826138, Se0,0,
DWOET®0,0,100,0,890¢0,0:077+04077,8¢0,0,
o~o~zr-|.o.lo 0,50,0,7¢0,0, 0.003055#7 0.01653465,0,03306930,740,0,
1,0,10,0,50, o 7¢0,0,0,00308647, 0.01653“65.0.03306930 7¢0.0,
OWOPSTal,0,10,0,100. o loooo-o.éoo.o.o.o|s~323u.o.o’lsv~o«.
0.03858085, 0-01002630.600.0.
FRCELL®0,5, MHDER=sQ,2, HDZMXs=50,0,
1CHRT=0, (FTYPE®3, INDFLS®l, ISHeQ,
NBATP®1000, NCDEGm=), NCURl®2,
NDCDA®4, NDCDC®2, uococn-z. NDCDCP=2,
NDCDN®=2, NDCDNN®=2, NOCONP®2,
NDCOPN=2, NDCDPP=22, NDOD®2, NDTAMBe2S
NDTTA=18, NDwDA®S, NOWDCH®S,
. NOWDE®2, NDWONZ=3, NDWDPS®4,
NPREQG=1, NSAP®1000, NTCZT®3, NTClve}o,
NVCHIS®2, NVCHIO®2, NVCHT®"2, NVCHV®2, NVDEGs2,
NVLBT=7, NVLBV=]10, NVRISA®7, NVRIO=7,

FIGURE 2-1. SAMPLE INPUT FOR DESIGN SYNTHESIS (Sheet 1 of 3)
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NXIHT®7, NX|WV®|p, NZOT®=7, NZ2DVe3,
NIRA®=7, NZIRS=7, NIgHs2, NZvcs;0,
PHIAAD=0,0, PHIAID=0.0,
Q@BRES=0,5, QOFF=0,69319320,» QON™0,1386386%,
REFLM=0,3, RLL®=0,05,
SADEGC=0,0,730.0, zooo.o.ssoo.o 0,0,10.0,10,0,33¢0,0,
SADEGV=0,0,2000¢0,34¢0,0,0,0,5,0, 3400.0. g
SARESs0e.2, SPECORel,183, YODSto-ro.o.
1CZ1Ve=2,0,-1,0,0,00,0,02, ,0007,0,17,0,33,0,57,1,05,1,40, .
~1,0,0,00, 0.02 0,04, o.lo 0,21,0,40,0.,64,1, oo.l 25,
0,00, o.ol.o 03.0.07 0015,0,26,0,43,0.64,0,95,1,15,7000,0,
1CZT78=5540,25,0,100¢0,7°0,009
TCZVe0e92,0493,0494,0.95, o.'e 0.97,0,98,0,99,1,00,1.05,
THELAD®33,9333, THELOD®=| 1803833,
TLLl'OoS.O.Z ‘*.0 Q"
TTAVE=S8,9, TIN=8,0,
VBUSMN®5,0, VBUS=;2, 0, voEGass,0,
VCHIST®=0,0,200.0,800,0,17,0+17,0,8¢0,0,
VCHINT=0,0,200.0, aoo 0s1e5,105,800,0,
VCHIT=17,0,22,0,800.0,1740, 22.0 88¢0,0,
VCHYT=0,0, 200.0...0-0.
VCNVT-|“.2.IQ S, .'000’
VLBT®0,0,0,0,9¢4,1166,00e7,001e91,11:98,12,0412:2,15485,
0,0,0,0,9 “,ll.b 11e7,0191,11,98,12,0,12,2,15,65,
Co 0.0.0.9 “.ll.b.ll 7 ll.vl.ll.ve 12,0,12,2,15465,
060,060,964, 1166,10e7,004%1,11,98,12,0412,2,15,65,
Oe o.o.o o9, 1Teh, f1e7,88u%1,11.%8, 12 0012,2,15465,
Ne0,40e0,9¢4y 1106, 10e7,30:91,11,98,12,00112,2,15465,
0.0,0.,0, 9e441146,1147, ll.!l.ll 98,12,0,12,2,15,65,30°0.0,
VLBTTe=40,0,0,0, zs 0, so.o 75.0 100,0, nso.o.s-n 0,
VLBVT=0,0,0.6,10,2, 12 2,12, 3.12 7 13.0 13,25,18,0,100,0,
VLR=| 2,0, vnAxlv-zo 0, vnlva-o.u. VSAlNC-o.ZS.
VRISATs=4g,0,0,0, zs.o 50,0,75.0, loo.o 150.,0,300,0,7°12,3,390,0,
VR107==40,0,0,0,25,0,50,0,75.,0,100,0, 150.0 Jeq,0,790,6,300,0,
XIHITs2eqp o,.ooo7so.,oozr,.00329..00345..0030..0041..oo»z!..ooonz.
2¢0,0,,000759,,0027,,00329,,00365,,0038,,0041,,00421,.000842,
2.0 0..00075’..0027..00329.000365.00033.000“‘0000“21.oooanz.
2¢0,0,,0007%9,,0027,,00329,,00365,,0038,,0041,,00421,.0084%2,
2e¢0, o..000759..oozr..OOsz..oosas..oo:e..na~l..oo*zl..ooauz.
2¢0,0,,000759,,0027,,00329,.,00365,,0038,,0041,,0042),.00842,
2e0,0,,000759,,0027,,00329,,00345,,0038,,0041,,00%21,.00842,
30e0.0,
XIHTT==40,0,0,0,:25,0,5040, »75.0,100,0,150,0, Jeg,0,
XIMVT®20,0,006,1¢5,3¢8,4,5,10,0,12.3,18,0,20.0,100,0, _
zOlHP-o.OAO.o ova.o.las 7-o.o O. ovl.o.lsa 0.243,7¢0.0,
0¢120,0,170,04318,7¢0¢0,0,135,0,187,0.350,7¢0.0,
Osilul .O.l”.o."’."OQOQOQl“’00g2°5.00390.7.°'°.
0.|55;O.2‘5.0|"00137.°.0.
l°|"77"100-0.'50n000;003000050000’0000'50.0.3'000.
IOIH'V'“.QOJ.T.G7Z.l?.'ss.?'ﬂoo. -
IRAT=~40,0,0,0,25,0,50,0,75¢0,100.,0,150.0,3%0,0,790,00711,3°0,0,
ZRSTe=40,0,0 o,zs 0450,0,75¢0,10040,15040,3%0,0,720,0711,3¢0,0,
zSnTAa-o.o.loo.O 800,0,047, 0.7 8¢0,0,
ITCOEF®2,0,2,6,3,0,4,0,540,5¢7,7,0,20,0,100¢0,200,0,
=0.,07, -o.oe.-o.ors -o.on’ -o oos.o.ozs 0.04, 0.077 0.095,0.097,

SEND
101¢0,1¢040,0,0,5,0,0,04542¢0,5,002¢0,5¢042,0,4,041.0,2,0,

FIGURE 2-1. SAMPLE INPUT FOR DESIGN SYNTHESIS (Sheet 2 of 3)
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2,1,0,1¢0,00,0,0,5,0,0,0¢5,0.0,0,8,040,1¢0,1,0,1,0,1,0,2,0,
30' 0,20, 10003 Q¢2,0, “oOozooo‘-OOZOO.’OOO100'3.°pl00|looo
4,1,0,100, 0.0 0, 5.0 0, 0.5.2,0 5.00200 500.2 0,4, 0 l.O 2,0,
$,1¢0,1¢0,0,0, 0.8,0, 00005.000 0,8¢0.,0, loOol.Onl o0y 1.0 2,0,
601¢0,24041.0,3,0,2,0, “.0-2.0o6o003-0 9¢001093,001,0,1,0,
7 1, O.loo 0. 0, 0 5.0 0,0, 5.2,0 5000 «0, Se 0, 2 0 . 0 loo 2.0.
..loo 1¢0,0.0,0, 5.0 0 045,0,0, 0..0000 looolqo 1y 0 lgo 2,0,
*”"!t,0 22¢091 O 30002 0, qch:.Oo‘cOO 00 ’aOpl.O.’.O I.O 1o 0.
10+10,1,0,0,0,0,5 0.0 0, 5, 0240,5, 0,2, 0, S, o0 Z.O Q. .1.0 2 0.
110140,1,0,0,0, 0¢5,040,0,5 o. .o.G.o.o 1.0 1004140,1,0,2,0,
12,1.0,2,0, 10,3, 0,2,0, ~.O,2.0.6.° 2,0,7 .0 1¢0,3,0, I.O 1 0.
13,10,1,0, 0,0, 0,5 0.0, 0,5.2,0.5 0 2.0 S, 0,2,0 4,0 .1.0 2,0,
14941.0,1,0,0,0,0,5 .Ooo 0.5.0.0.0.3.0 0,140,140,1,0, \loozooo
lsl‘Oo z.o I.O.J.O 2 °.~.°!2,°.‘.°'z.°| .0 l.o 3 O I.O I.O.
161160,1,0,0,0,0,5 a.o.o;s,z.o.s.O.z 0,5.0,2,0 .u.o.y.o 2,0,
1751¢0,1,0,0,0,0,5,060 .0.5.0.0.0.‘.0.0 le 0 l.O.l.O.l.O.Z.O.
IGoI-O.Z.o loo 3.0 2¢0,4,0,2,0,640,2,0, e, 0, lQO.JQO.IQO le 0.
194160,1,0,0,0,0,5,000,0,5,2,0,5,002,0,5,0,240,4,0,1,0,2,0,
204,1¢0,1,0,0,0,0,5 000.0,5,0.0.0...0.0 l 0,300 1¢0,1,0,2,0,
21,1.0, 2.0 |o°.3 0 2.0.“.0.2,0'60°l20 .0.1.0 3,0, I.O 1,0,
224140,1,0,0,0,0,5,0,0 .o,s,z.o.s.o.z.o S 90,2,0,4 o.‘,o 2,0,
23,1.0, loO 0,0, O.s 0.0 .0.5,000.00.0000 |a° lcoaloonloo 2,0,
2%, 1. 0, 2.0 100.3 0 2.0.".0.100.6.°|200.’ C.I.O 3.0 1.0 I.O,
25,1.,0,1,0,0,0,0,5,0.0,0,5,2,0,5,0,2,0,5,0,2,0,4,0,§.,0,2,0,
16.1.0 1.0, 0.0 G, 5 0.0.0.5!0.0.0.030 o, l.O loonloo loO 2,0,
27"00 1.0 1.0,3,0 2.0,‘0,0,2.0.6.0;2.0 ' 0, 1.0, 3.0 Iou I.O.
28,1,0,1,0,0, o.0.5.0.0.0;5;2;0.5.0.2.0 $,0,2,0,4 o.;.o 2,0,
2’.1.0 1 0.0.0.0.5.0.0.0.5.0.0.0.‘.0.0 l 0 l.O l. .l.O.Z o,
Jool00.2.0.l.O.J.O.2.0.";012.0.6.0.2.0 .o ‘oo 3 0.1.0 1.0.
31,1,0,1,0,0,0,0,5,0.,0,0,5,2,0,5,0,2,0,5,0,2,0,4,0,},0,2,0,
32'l100l000000ooos.Oooooos.OQOooo.DOOO'lc .loo 1¢0,10,2,0,
33,100,2,0,140,3,0,260,9,0,2¢0,6¢01240,%,0,140,3¢0,140,1.0,
34,1,0,1,0,0,0,0,5,0,0,0,5,2,0,5,0,2,0,5,0,2,0,4,0,3,0,2,0,
35.l.0.l.0.9.0.0.5.0.0.0.520,0.0.‘.0.0.l .1.0 le 0.1.0 2 0.
3‘.].0.2.0.1oo.3;0.2;0.“;0.2.0.6.002.0.’.0 1.0,3.0, loouloon
37.1.0.1.o.o.o.o;s,o,o,o;s;2.0.5.0.2.o.s,o.g.o.g,o.l.o.z,o,
38,140,1,0,0,0,0,5,040,0,5,0,0,0,840,0,1,0,140,1¢0,1,0,2,0,
3'0'00.2000100.3.0.200o“.O.zooobcoozoonvooolo°|3o°o!o°oIooo
*0.loO.l.0.0.0.0.5.0.0.0.5,2,0.5.002.0.590.390.Q.0.1.0.2.0,
“l.'.o l 0.0.0.0,5,0,0.0;5.0,0,0...0.0,I.O,l,O,l,O.).0.2.0,
43.1.0 200.l.0.3,0.2.0.“.0,2.0.6.0.3.0.9.0.I.O.J.O.l.o.I.O.
43,140,1,0 o.o.o,s,o.o.n,s,z,o,s,o.2.0.5,0.3,0.1,0.1,0.2,0,
4*.:.0 140,000,0¢5,000,0,5,040,0,8,0,0,1,0,140,140,140,2,0,
4S,1,0, 2.0 100,3,0,2¢0,4,0,240,6401240,940,140,340,1,0,1,0,
46,1,0,1,0 0.0.0;5.0.0.0;5.2.0.5.°o2.0.5.0.2.0.*.0.1.0.2.0.
~7l‘.° loo 000.o.s.OIO.O.SQOQOQOQOOOOO.‘.0.].0.‘.0.1.0.2.0.
4841,0,2 o!lOOD’;O;ztolq;°.2000‘00020°|'000’0003;001;00'.00
”’!loo l.0.0.0.0.5.0.0.0.5.2.0|5.°0200|500.3000’0°|£o°|2000
500'00.l.0.0.0,0;5.0.0.0;5:0.0.0..00.0.l.0.];0.1;0.{;0.2.0.
5'ol00.2.0.l,0,390'3.0.";0,2,0.6.002.0,'.0.l.O.Q.D,l,o.l.o.
sz"'00lOooolo00059000'005020015000200.5.0.200.“009l.o.z.o'
SEOF

FIGURE 2-1. SAMPLE INPUT FOR DESIGN SYNTHESIS (Sheet 3 of 3)

2-15

- ’ :

ks




50L40-27

2.3 Performance Analysis Input

A listing of the Performance Analysis input variables with their descrip-
tion is provided in Table 2-2, As indicated, there are three types of
inputs to the Performance Analysis portion of the DSPA program: namelist,
free-format start-up, and free-format time-variant inputs. The namelist
input is entered only once at the beginning of the program. Formatting

of the Performance Analysis namelist input data cards is as follows:

b$INPT where b = blank

bAAA=..., where AAA ... ZZZ are the names of the
. input variables (in any order)

b22Z=. ..,

bSEND

As with the Design Synthesis namelist input, the Performance Analysis
namelist variables are assigned default values by the program (see

Table 2-3 below) if values are not entered by the user. However, if both
the Design Synthesis and the Performance Analysis routines are to be
executed in a single run (IPRG = 2), the values entered for Design
Synthesis will become the default values, thereby eliminating the need
for the user to re-enter duplicate data. Similarly, the values of
several Performance Analysis namelist variables (CB, NBATT, NESP, WP,

NS, VBUSI, XICHMX, and XN) which are computed by the Design Synthesis
segment will be carried over. The user may, of course, enter different

values if he so desires,

Following entry of the namelist data, the user will input a single,
free-format, start-up data card. The format for this initialization

card is
START(1),START(2) ,START(3),START(L) ,ACCQB,CT,HLLA,TC,INDFLS,

where the variables are as described in Table 2-2.

All items of data must be input since blanks are interpreted as zeroes.

2-16
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5040-27 (Change 1)

After entering the start-up data card, the user will input a series of
free-format time~-variant data cards. The format of each of these
data cards is

NTS,DURA(1),DURA(2),DURA(3),CT,TC,

where each of the input items is as specified in Table 2-2,

All items of data must be entered on each card. The user may input as

many of these "Duration" data cards as he desires. The last card in |

this series of time-variant data must be an "@E@F" card. A sample

set of input for executing the Performance Analysis routine is provided
in Figure 2-2. Remember that only the portion of the Performance
Analysis namelist data which differs from the Design Synthesis values
must be entered under INPT if both routines are to be executed as part

of a single DSPA run.
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3 5040-27 (Change 1)
TABLE 2-2.-PERFORMANCE ANALYSIS INPUT
§
NAME DIMENSIONS UNITS DEFAULT TYPE DESCRIPTION
AA (21,5,5) - TABLE 111 REAL TABLE OF BATTERY EFFICIENCY VS.
STATE-OF-CHARGE, CURRENT, AND
TEMPERATURE :
21 VALUES OF EFFICIENCY VS.
'SOC*' STATE-OF-CHARGE DATA
AT EACH OF 5 'BI' CURRENTS
FOR EACH OF 5 'TP' TEMPER-
ATURES
ACELL - SQ.CM 0.0 REAL AREA OF A SINGLE SOLAR CELL
ASCTO - SQ.CM 4.0 REAL STANDARD SOLAR CELL AREA USED
FOR 'XII' VS. 'VV' TABLE
AD1 15,2) VOLTS,AMPS TABLE III REAL TABLE OF ELECTRICAL SECTION
BLOCKING DIODE VOLTAGE DROP
i VS. CURRENT
AD2 (8,2) VOLTS,AMPS TABLE 111 REAL TABLE OF BATTERY DISCHARGE
BLOCKING DIODE VOLTAGE DROP
) VS. DISCHARGE CURRENT
4 BETAB (16,8 MILLIVOLTS/®C TABLE III REAL TABLE OF SOLAR CELL OPiN CIR-
CUIT VOLTAGE VS. CELL TEMP-
ERATURE AND SOLAR INSOLATION
4 Bl ) AMPS TABLE III REAL TABLE OF REFERENCE CURRENTS FOR
l“l
; 8TEMP (16> f ¢ TABLE III REAL TABLE OF REFERENCE TEMPERATURES
i FOR 'BETAB'
| c8 - | AMP~HOURS 0.0 REAL CAPACITY OF SINGLE BATTERY
CDEGA - % 0.0 REAL SOLAR ARRAY CURRENT DEGRADATION
FACTOR DUE TO FABRICATION
LOSSES
CDEGB - % 0.0 REAL SOLAR ARRAY CURRENT DEGRADATION
FACTOR DUE TO TERRESTRIAL
{ PERFORMANCE EXTRAPOLATION
UNCERTAINTY
CLR - AMPS 0.0 REAL LAMP CURRENT RATING
CLSIT ) AMPS TABLE 2-3 REAL TABLE OF REFERENCE LAMP CUR-
RENT RATINGS FOR CLST
CcLsT 6,7 - TABLE 2-3 REAL TABLE OF COLD FILAMENT LAMP
SUPGE COEFFICIENT VS. LAMP
CURRENT RATING AND INITIAL
| FLASH DURATION
; CLSTT (€5 SECONDS TABLE 2-3 REAL TABLE OF REFERENCE LAMP FLASH
{ DURATIONS FOR CLST
CN = 0.0 REAL CLEARNESS NUMBER
CSH - x/°C 0.0 REAL SHUNT LIMITER TURN-ON VOLTAGE
. COEFFICIENT
| CURZ 10,2) WATTS,AMPS 0.0 REAL TABLE OF ZENER DIODE CURRENT
I VS. MAXIMUM HEAT DISSIPATION
I DTAMB1 (25,2 HOURS, °F 0.0 REAL TABLE OF HOURLY TEMPERATURE
| VARIATION VS. TIME OF DAY
| DTTA1 (366,2) DAYS,°F 0.0 REAL TABLE OF DAILY TEMPERATURE
| VARIATION VS. DAY OF YEAR
DTTESG - °F 0.0 REAL ‘ ENERGY STORAGE GROUP EQUIPMENT
! TEMPERATURE RISE
DTTPCD - *F 0.0 REAL ! POWER CONDITIONING/DISTRIBUTION
| GROUP TEMPERATURE RISE
DTTPSG - °F 0.0 REAL 1 POWER SOURCE GROUP EQUIPMENT
i TEMPERATURE RISE
|
|
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TABLE 2-2.-PERFORMANCE ANALYSIS INPUT (contd)

NAMT

DIMENSIONS

UKITS

DEFAULY

TYPE

CESCRIPTICN

Fa

HDER
H4oZvx

ICHRT

IFTYPE

IPSC

ISH

NAD1
NAJZ

N3ATT
HET(MP

NCOTG
NCUu®°Z
NDT 2MB
NCTTA
NEST
NP

NPLY

(7:5)

WATTS

TAELE ITi] REAL

RIAL
REAL

INTEGSER

[INTZGIR

INTEGCR

INTEGER

INTZGER
INTZGCR

INTECER
INTEGER

INTEGER
[INTECGER
INTLGER
INTEGER
[INTEGER
INTEGER

INTEGER

SCLAR RADIATICN FOURIER COEFFI-
CIENTSe 7 SACH FORZ
SOLAR DECLINATION ANGLE
EQUATION CF TIME DIFFZRENCE
AFFARENT SCLAR CONSTANT
ATMOSPHERIC EXTINCTION FCTPR
SKY DIFFUSE FACTCR
HEAT JISSIPATICN JZRATING FAC-
TOR FCR A SINELZ Z2ENER CYODE
MAXIMUM HTAT DISSIPATION FOR
& SINGLE ZENER TIOCE
SATTERY CHARCER TYPEZ
LZNO CHARGER PRISENT
1=CONSTANT VOLTAGE CHARGER
NITH CURRENT LINMIT
FLASHER PATTZIRN TYPEZ
G=NCN-STANDARD PATTERN
1-15=STANCARD PATTEZRNS
PCWER SOUPCE GROUP TYPE:
O=CNE SHUNY LIMIYER PER SOLAR
ARRAY
1=0NE SHUNT LIMITER PER SOLAR
ARRAY ELECTRICAL SECTION
SHUNT LIMIVER TYPES
U=NO SHUNT LIMITCR PRESENT
1=CROINARY ZENCR DIODE
2-TEMFERATURC -CCMPENSATED
ZENER DI00DE
3ZACTIVE SHUNT LIMITER
NO. CF VALIO OA&TA POINTS FOR
*AC1° TABLE
NO. CF VALIO DATA POINTS FOR
*ADZ°® TABLE
NC. OF 3ATTERIZS IN PARALLEL
NC. OF VALIO OATA FPOINTS FCR
*3TEMF® TABLE
NC. OF VALID CATA FOINTS FOR
*SADEGC® TABLE
NO. OF VALID DATA FOINTS FOR
*CURZ® TABLE
NC. CF VALID DATA POINTYS FOR
*DTAM31° TABLE
NG. CF VALID DATA POINTS FOR
*OTTAL® TASLE
NO. CF SOLAR CELL CLECTRICAL
CIRCUITS IN SOLAR ARPAY
NC. OF SOLAR CELLS IN FARALLEL
IN CACH ELZCTRICAL CIRCUIT
MAXIMUK NC. OF °*INSTANTAKECUS®
I-v PLOTS Y0 %€ PERMITTED
FOR A SINGLE RUN
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TABLE 2-2.-PERFORMANCE ANALYSIS INPUT (contd)

NAMZ  (CIMENSIONS UNITS CEFAULY TYPE | DESCRIPTION
NROT - - 23 INTZ6ER | NCo GF VALID DATA POINTS FOR
*ROE®s *SUNLIT® TASLES
NRSCEL | - - 26 INTEGER | NGo OF VALID CATA PCINTS FOR
*RSCZLL®y *TEMTAB® TABL:S
NS - - o INTCGER | NO« OF SOLAR CELLS IN SERIES
IN EACH ELECTRICAL CIRCUIY
NSOC - - 21 INTEGER | NO. GF VALID D&TA PCINTS FOR
*SCC* T1ABLC
NSPCR | - - 0 INTEGER | NC. CF VALID DATA POINTS FOR
*SPGR1* TABLE
NSUNMMW | - - 8 INTEGER | NC. OF VALID DATA& POINTS FOR
*SUNMK® TABLE
NTBRZ | - - 0 INTEGER | NO. CF VALID DATA POINTS FOR
*TEFRZ1°* TABLE
NTC2T | - - 0 INTEGER | NG. CF VALID OATA POINTS 7OR
*TC2TT* TAELE
NTczv | - - 0 INTEGER | NO. CF VALID DATA POINTS FOR
*TCZVT® TABLE
NVCHIS | - - o INTZGER | NG. CF VALID DATA POINTS FOR
*VCHIST® TABLE
NVCHIO| - - 0 INTEGER | NO. CF VALID DATA POINTS FOR
*VCHICT® TABLE
NVCHY | - - 0 INTECZIR | NO. CF VALIJ DATA POINTS FOR
SVCHTT® TASLE
Nveciv | - - o INTZGZIR | NG. OF VALID DATA POINTS SOR
TVCHVT® TABLE
NVOZG | - - o INTSGER | NO. CF VALID DATA POINTS FOR
*SADEGV' TABLE
NVLST | - - 0 INTEGER | NC. CF VALID DATA POINTS FOR
*VLSTT® TABLE
nveoy | - - 0 INTEGER | NOo CF VALID DATA POINTS FOR
TVLBVTI® TAELE
NVRISA | - - o INTEGER | NO. OF VALID DATA POINTS FOR
*VRISAT® TABLE
NVRIU | - - 0 INTZGER | NOo CF VALID DATA POINTS FOR
*VRIUT® TASLE
NXTAT | - - 0 INTZGER | NO. OF VALID DATA POINTS FOR
*XIHTT® TAELE
nxIiv | - - 0 INTEGER | NO. CF vALID 2aTa POINTS FOR
*XIHVT® TABLE
NZCHRA | - - 0 INTZGER | MO. CF YALID DATA DOINTS FOR
*ZCHRAT® TABLE
NZC4RS | - - ] INTEGCR | NG. CF VALID DATA POINTS TR
*ZCHRST® TABLE
NZOT - - 0 INTEGER | NU. CF VALIJ OATA POINTS FOR
*20IMPT® TABLE
NZOV - - n INTSGER | NO. CF VALID DATA POINTS FOR
*ZDIMPV® TABLE
NZRA - - 0 INTEGIR | NO. CF VALID DATA POINTS FOR
*ZRAT® TABLE
| NZRS - - 0 INTEGER | NO. OF VALID OATA POINTS FOR
1 *ZRST* TABLE
;

2=20

P N P S g




i "2 b S e g

50L0~27

TABLE 2-2.-PERFORMANCE ANALYSIS INPUT (contd)

NAMC OIMENSICONS UNITS DIFAULT TYPE OcSCRIPIION

N2S = - 0 TNTEGER | NO. OF ZENER DIODZS IN SERIES

NZSH - - 0 INTZGER | NOo CF VALID OATA POINTS FOR
*2SHTAB® TABLE

NZTC - - 0 INTEGER | NO. CF VALID DATA POINTS FOR
*2TCCEF* TAELE

PHIAAO]| - JEGREES 0.0 RZ AL SOLAR ARRAY SURFACE AZIMUTH
ANGLE FROM THE SOUTH

PHIAID| - JEGREES 0.0 REAL SOLAR ARRAY SURFACE TILT ANGLE
FRCM THE HCRIZ2CNTAL

PO (3.2 - TASLE I"I] RIAL CLOUD COVER MCOIFISR POLYNOMIAL
COTFFICIENTS .

Pl 13,2) = TA3LI IvI|] REAL CLOUD COVIPR MODIFIER POLYNOMIAL
COTLFFICIENTS

P2 (320 - TASLY IVI} RCaLl CLOUD COVER MOOIFIER POLYNOMIAL
COEFFICIENTS

P3 (320 = TABLE IYI] REAL CLOUD COVER MOODIFIER POLYNOMIAL
COEFFICIENTS

(1] = - C.0 REAL STATE-CF-CHARGE OF BATYERIES

GSATT Jt21) - Te3SLE I7I] REAL TABLE OF REFERENCZ STATES-OF -
CHARGE FOR °*V3ATT*

GOFF - WATIS/SQ.M c.0 RZAL SCLAR INSOLATION _EVEL FOR LANMP
FLASHER TURIN-OFF

QON - WATTS/SQ.M 0.0 REAL SOLAR INSOLATION LEVEL FOR LAMP
FLASHER TURN-ON

REFLH - - 0.0 REAL HORIZONTAL SURFACLC REFLECTIVITY
FOR SOLAR PADIATION

RL = OHMS 0.0 REAL RESISTANCE OF CABLE CONNECTED
T0 BATTERIES

RLL - OHMS 0.0 RZAL USER LOAD CABLE RCISISTANCE

ROE (23) 3 TABLE ITIl REAL TABLE OF SOLAR CELL I-V CURVE
CORRECTION FACTORS VS. SOLAR
INSGLATION

RSA - GHMS 0.0 RCAL SERIES RESISITANCE OF CASLE FOR
4N TLECTRICAL SCCTION OF THE
SOLAR ARRAY

RSCTLL J126) OHMS TABLE ITI] REAL TABLE OF SOLAR CELL SCRIES RE-
SISTANCE vSe. CELL TEMPEPATURS

SlD;GCiCSGtZI CAYSe? 0.0 REAL TABLE OF SOLAR ARRAY INPUT CUR-
RENT DEGRADATION FACTORS JUE
Y0 THE ENVIRONMINT VS. DAYS
SINCE STARY CF TESY

SADIGY |1 36.2) OAYSe? C.0 REAL TABLE OF <SOLAR ARRAY OPEN CIR-~
CUIT VOLTAGE CZIGRADATION FAC-
TORS CUE TO THE ENVIRCNMENT
VS. OAYS SINCE START OF TEST

socC H21) - TeBLE I7I|] REAL TLBLE OF REFERENCE STATES-OF -
CHARGZ FOR °*AA°

SPECOR | - - 0.C RTAL SOLAR CELL SFECTRaL COPRECTION
FACTOR

SPFGF1 (110,21 [SOC.SC] C.0 REAL TASLE OF ELECTROLYTE SPECIFIC
GRAVITY VS. STATE-CF-CHARGE
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TABLE 2-2.-PERFORMANCE ANALYSIS INPUT (contd)

NAME DIMENS TONS UNITS DIFAU.TY TYPE | DESCRIPTION
sun It ez WATTS $ABLE II] REAL | TABLE OF RETSRENCE SOLAR INSO-
LATION VALUES FOR °RCE®
SUN“N |t 8) MILLINATTS YABLE ITI| REAL | TABLE CF REFCSRENCE SOLAR INSO-
LATICN VALUES FOR °*BETAB®
TBATT [t6) °F TAGLZ I'I| REAL [ TABLZI COF REFERCNCE TEMPERATURES
FOR °VBATT®
18F"22 11062} [sc).*F 0.0 REAL | TASLE OF ZLECTROLYTE FREEZING
TEMFERATURE VvS. ELECTROLYTE
SPSCIFIC GOAVITY
1¢cs10 | - ‘c EC.D REAL | STANDARO SCLAR CELL TEMPCRATURE
USED FOR °*XIT® VvS. °*VV® TABLE
TCZTv [c(10e100 - 0.0 REAL | TAELE OF 2ENER DICDE CURRENTY
RATIC VS. VOLTAGE RATIO AND
TEMPERATURE
TC2Y 110 %¢ 0.0 REAL | TABLE CF REFERENCE TEMPSRATURES
FOR °TC2IV®
TC2V 110 - 0.0 REAL TA3LE CF REFERENCZ VOLTAGE
RATIOS FOR °'TC23V®
TEMTAB {(26) °c TA3LE I°I] REAL | TASLE CF REFERSNCC TEMPERATURES
FOR °RSCELL®
THELAD | - DEGREES 0.0 REAL | BUOY LATITUDE: ¢=NORTHe -3SOUTH
THELOD | - DEGRZES 0.0 REAL | BUCY LCNGYTUCE: ¢:WESTe -=EAST
TLLLE  [u1ed SZCONDS 0.0 REAL | TA3LE 0OF NOM-STANDARD FLASHER
PATIERNS (TIMCS ON/OFF)
L0 116415 SECONDS TABLE I®I| REAL | TASLE CF STANDARD FLASHER PAT-
TERNS (ON/OFF) VS, *IFTYPE®
1P (§1) °F TABLE ITI| RcAL | TABLE CF REFIRENCE TEMPERA TURES
FOR *aA*
TSHoZF | - “c 0.0 REAL | SHUNT LIMITSR RSFERENCE TIMPER-
ATURE
Trave | - °F 0.0 REAL | AVERAGEZ YEARLY TZMPERATURS AT
SELECTED LCCATION
1287 - °c ‘0.0 RCAL | TEMPERATURS OF ZENER OIODT AT
BRCAKGOWN VOLTACE (°VZBR®)
1IN - HOUS 0.0 RE AL TIMT 2ONE NJM3ER (YOURS BEMIND
GREENWICH MCAN TIME)
v3ATT |19,2146) yoLTS TABLE IYI|] RcaL | TABLE OF SATTSRY VOLTAGE VSe
CURRENTs STATE-CF-CHARGEs AND
TEMPERATURS S
3 VALUES OF VOLTAGE VSe.
*XISATT® CURENT AT EACH OF
21 *Q3ATT® STATES-CF-CHARGE
FOR EACH CF & °*TEA<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>