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DSPA USER’S MANUAL

1. 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 functiDn

¶ 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

1.1 Sco.pe

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

programs.

1.2 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 Desi gn Synthesis and/or Performance Analysis output .

1.3 Computer Requirements

The DSPA Computer Program is currently programmed for the UN IVAC 1108
2cm;..t~~ u~1ng the EXEC 8 Operating System. Since the DSPA program is

& 
coded in FORT-RAN V language, the program may be run on other computers

with minimal modification. 
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5040— 27

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 se~ nentation or overlay. Soft-

ware requirements include a FORTRAN V compiler, standard mathematical

and input/output routines and CALCO~~ plotting routines.

1.4 Program Flow Charts
I

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 program
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 presen
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.

1-2 
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2. DSPA INPUT

Use of the DSPA program will require three forms of input : ( 1) control -
cards to direct program execution, ( 2 ) namelist dat a , 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. , , l .O ,2.8 ,0 ,) ;  if an item is omitted,
the value zero is assumed.

b. Namelist inp~’t consists of variable names with their values (e.g. ,
~‘ELL = 4.0,); arrays are filled with zeroes wherever values are
t entered. -

,atic typing of variables is used ( i . e . ,  the letters “I” , “J” ,
r
~
” , “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.

d. Multi—dimensional arrays follow 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(l,l) = 1.0, A(2,l) = 2.0, A(l,2) = 3.0, A(2,2) 4.o. 

-

-

e. An array described as “X as a function of Y” and dimensioned as
A(N,2) will have the values of Y entered beginning at A(l,l) and
the corresponding X values input beginning at A(l,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 (II,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(l,m):

x(i) X(2) X(3) ... X ( n )

• Y(l) A(l,l) A(2,l) A ( 3 , l) ... A( N ,l)

Y( 2) A( l,2) A (~~,2) A ( 3 , 2) ... A ( I A ,2 )

Y ( M )  A( 1 ,M ) A(2,M) A ( 3 , M) . . . A(~~,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 nanelist in the form of time—

dependent tables (DTAIVIB1 and DTTA1), the commands required to cause

execution of the DSPA program are:

~XQT DSPA.DSPA 
—

[IPR G] ,o,[DEBuGJ ,[)IN],[YLN ]
[User Input Data]

~EØF

Are Summary Output Tables Desired? [computer request]

NØ ~~ASG,UP P1.

~@BRKPT PRINT$/Pl
YES
(~BRKPT PRINT$
(~FRE]~ P1.

~?SYM Pl,,[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—
pheric Administration (NOAA ) or a statistically prepared weather tape,
the necessary control commands for execution are:

~A~3G,T 12

~ASG,T TAPE ,T,xxxxR where xxxx = tape reel number
~1!l3G READ TAPE xxxx

~REWiND TAPE
[~ MOE TAPE,n] where n + 1 = position of desired

data file on tape (n > 1)

~CØPY ,G TAPE ,12
~FREE TAPE
@XQT DSPA.DSPA
[IPRG],[ITAPE],[DHBuG],[xr~N],[YLN]

[User Input Data]

~EØF

Are Summary Output Tables Desired? [computer request]

NO ~~ASG,UP P1.

~~BRKPT PRI NT$/ P 1
YES
~BRKPT PRIN T~(~FREE P1.
~SY1 1 Pl,,(site L.D.]

2—2
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The input parameters IFb~~, TT ATh , DE~U ~~, XL.~ ar~: lL~ are ~Ie f i n e i a:

IPSO = Fr~-~ rarn Se1ec t~ r:

O means Design Synthesis only,

1 means Performance Analysis nly,

2 ~ean s - th Design ~yrithe~ is and Perf’ -rnan~ e Analys is
pr :-~o-ams are to be executed

That her Data input ~ele :tor

—~~ = ~t a ti st i~~ai. input tape

O = o~er input data

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

L-F~UG = Debug pr intout  start  t ine ( DOD + H H / 2 4 ) ,  or 0.0 if not
desired

XL:: = the length of the hor izonta l  plot axis ( in  inches ) for the
Performance Analysis summary plots; nc summary p lots  are
produced if XLN is zero or negative

YL:~ = the length of the vertical plot axis ( in  inches )  for the
Performance Analysis summary plots

The ‘ User Input ~ata” cnnsists of the Design Synthesis namelist and free—

f’ rr~at data and,
’ r the Performance Anaiysis namelist and free—f’~ m a t  dat a

as r e~ u~ red by the input value of IPRG . A sample DSPA runstream is

in ~~~’i~ ed in A pr end ix  ~~~.

~~~ DesTha . ,nthesis ifl~~Ut

,.. 1istin~ 
-

- f the Design Synthesis input variables with their description

is p r cvi~ed in Table 2—1 . As indicated , there are two types of input s t o

the Desii’n Synthesis portion of the DSPA program : namelist input and

rree—for~ at time—variant input . The namelist input data is entered only

nc -c at ~~~ beginning of  the program . Column 1 of each namelist dat a

car- I rcoa:t be blank ( i . e . ,  data must begin in column 2 , or la ter)  and

a

2-3
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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 nanes of ti~e
input variables ( in  any crder~

bZZZ=zzz,

All namelist input data is initially assigned a ‘efaul t 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 defaul t value for that var -~ e.

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:

r~~EEK ,C T( l)  ,T C ( l )  ,C T ( 2 ) , T C ( 2 ) , . .. ,C T ( 7 ) , T C ( 7 ) , .

where NWEEK,CT(i), and TC(i) are as described in Table 2—i .

All seven pairs of CT/TC data must be input for each value of N’- Ehh

entered. The last card in this series of time—variant data may be aa

“~EOF” card or may specify an illegal value for NWEEK (i.e., greater

than 52.0). A sample set of input for executing the Design dynthesis

routine is provided in Figure 2—1.

NOTE: If the user wishes to utilize nickel—cadmium battery data (see i~~I,\Programmer ’s :~anua1 for listing), an “@ADD DSPA. BLKDTA/Nl—CD ” st~ te::~entmust be included as part of the “User Input Data.”

2~14
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NAME 
- 

DIMENSIONS ~ UNIT S DE F AULT 
- 

TYPE 
- - — 

D E S C R I P T I O N

AA (21 5,5) 
- 

— 

- 

TABLE 2—3 REAL TABLE OF BATTE RY E F F I C I E N C Y  VS.
STATE —OF—CHARGE , CURRENT , AND
TEMPERATURE :

21 VALUES OF EFF IC I ENCY VS.
SOC STATE—OF—CHARGE DATA

AT EACH OF S ‘BI CURRENTS
FOR EACH OF S 1P T EMPER-
ATURES

ACE LL — SO.CM 0.0 REAL AREA OF A SINGLE SOLAR CELL
ACS1’D — SO.CM 4.0 REAL STANDARD SOLAR CELL AREA USED

FOR X II ’ VS. VV TABL E

BETAS (16,8) MILLIVOLTSI C TABLE 2—3 REAL TABLE OF SOLAR CELL OPEN CIR— —
CUlT VOLTAGE VS. CELL TEMP
ERATURE AND SOLAR INSOLATION

SI (5) AMPS TABLE 2—3 REAL TABLE OF REFERENCE CURRENTS FOR

BRCEST — AMPS 0.0 REAL ESTIMATED NORMALIZED BATTERY
CHARGE CURRENT

BRC HMX — AMPS 0.0 REAL MAXIMUM ALLOWA BL E NORMAL IZED
BATTERY CHARGE CURRENT

ERDEST — - AMPS 0.0 REAL ESTIMATED NORMALIZED BATTERY
DISCHARGE CURRENT

BRDSTD — AMPS 0.0 REAL STANDARD NORMALIZED BATT ERY
DISCHARGE CURRENT

BTEMP (16) °C TABLE 2—3 REAL TABLE OF REFERENCE TEMPERATURES
FOR BETAB

CBAVAL (30) AMP—HOURS 0.0 REAL TABLE OF AVA iLABLE STORAGE CELL
CAPACITIES , FROM A GIVEN MAN—
UFA CTU RER , IN INCREASING OR-
DER OF SIZE

CBMAX - j AMP-HOURS 0.0 REAL MAXIMUM DESIRED CAPAC ITY OF THE
- INDIVIDUAL BATTERIES

CDECA — 5 0.0 REAL SOLAR ARRAY CURRENT DEGRADATION
FACTOR DUE TO FABRICATION
LOSSES

CDECB — 5 0.0 REAL SOLAR ARRAY CURRENT DEGRADATION
FACTOR DUE TO T E R R E S T R I A L

- PERFORMANCE EXTRAPOLATION - :~
UNCERTAINTY

CELPAC — — 0.0 REAL SOLAR CELL PACKING FACTOR ON

- 
SOLAR ARRAY

CLR — AMPS 0.0 REAL LAMP CURRENT RATING
CLSIT (6) AMPS TABLE 2—3 REAL TABLE OF REFERENCE LAMP CUP-

RENT RAT INGS FOR CL S T
CLST (6,7) - — TABLE 2—3 REAL - TABLE OF COLD FILAMENT L PMF

SURGE COEFFICIENT VS. AM P
CURRENT RATING AND I Fd T IA L

- FLASH DURATION
CLSTT (7) SECONDS TABLE 2—3 REAL TABLE OF RE FERENCE LAMP FLASH

I - DURATIONS FOR CLST
CN — 

- 
— 0.0 REAL CLEARNESS NU~~ ER

CURl (10 ,2) WATTS ,AMPS 0.0 REAL TABLE OF ZENER DIODE CURRENT

- VS. MA X IMUM HEAT DISS IPA ~~IO’.
DODAT (10,2) SQ.FT ,DOLLARS 0.0 REAL TABLE OF SOLAR ARR AY SPEC I FIC

- COST VS. SOLAR ARRAY AREA
DODCHT (10,10) DOLLARS 0.0 REAL TABLE OF BAT TERY CHARGER SPEC !— j

FIC COST VS. MAXIMUM BATTER Y
CHARGER LOAD AND QUAN TIT Y TO -~
BE PROCURED

-

~ 

_~___~1__~_ __ __
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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

DCDCPT (10) WATTS 0.0 REAL TABLE OF REFERENCE BATTERY
CHARGER LOADS FOR DCDCHT

• DCDCT (10) 
- 

AMP—HOURS 0.0 REAL TABLE OF REFERENCE BATTERY CA-
PACITIES FOR ‘ DCDET

DCDST - (10,10) DOLLARS - 0.0 REAL 
- 

TABLE OF BATT F~~Y SPECIFIC COST
- VS. BATTERY CAPACITY AND
I QUANTITY TO BE PROCURED

DCDNNT (10,2) — 0.0 REAL TABLE OF REFERENCE ZE NER DIODE- ‘ QUANTITIES FOR DCDNZT
DCDNPT (10,2) WATTS 0.0 REAL TABLE OF REFERENCE ZENER DIODE

POWER LEVELS FOR ‘DCDNZT
DCDNT (10) — I 0.0 REAL TABLE OF REFERENCE PROCUREMENT

QUANTITIES FOR DCD E T
DCDNZT (10,10,2) - DOLLARS 0.0 REAL TABLE OF ZENER DIODE SPECIFIC

- COST VS. POWER LEVEL , QUANTI-
TY TO BE PROCURt B, AND ZENER
TYPE (1 OR 2)

DCDPNT (10) — , 0.0 REAL TABLE OF REFERENCE PROCUREMENT
QUANTITIES FOR DCDPST

DCDPPT (10) WATTS - 0.0 REAL TABLE OF REFERENCE POWER LEVELS
FOR D CDPST

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 LOGAR ITHM
OF BATTERY CYCLE REQUIREMENTS

DT AMB 1 (25,2) HOURS , ‘F 0.0 REAL TABLE OF HOURL Y TEMPERATURE
VARIATION VS. TIME OF DA Y

DTTA 1 (366,2) DAY S,’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

DURAM — YEARS 0.0 REAL DURATION OF MISSION
DWDA T (10,2) SQ.FT ,POUNDS 0.0 REAL TABLE OF SOLAR ARRAY SPECIFIC

WEIGHT VS. SOLAR ARRAY AREA
DWDCHT (10 ,2) WA TTS ,POUNDS 0.0 REAL TABLE OF BATTERY CHARGER SPECI-

FIC WEIGHT VS. MAXIMUM BATIR Y
C HARGER LOAD

DWDE T (10,2) AMP—HRS ,POUNDS 0.0 REAL TABLE OF BA TTRY SPECIFIC WEIGHT
VS. BATTERY CAPACITY

DWDNZT (10,2,2) WATTS ,POUNDS 0.0 REAL TABLE OF ZENER DIODE SPECIFIC
WEIG H T VS. POWER LEVEL AND
ZENE R TYPE (1 OR 2)

DW DFST (10,2) WA TT S,POUNDS 0.0 REAL TABLE OF SHUNT LIMITER SPECIF IC
WEIGHT VS.  POW E R L E V E L 

_
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• TABLE 2—1.—DESIGN SYNTHESIS INPUT (contd)

N *fl DIM!NSI CN~ UNITS DE FAULT TY PE DESCRIPTION

(7.5) — TA B L E  I!~ RE AL SCL AR RADIATION FOUR IER COE FF I—
C I Z N T S .  7 E A C ~4 F O R :

SOLAR DE CLINATI ON AN GLE
E CUATI ON OF TIME DIFFERENC E
APPAR E NT SOLAR CONSTANT
&TM3SPH DIC EXT INCTION FCTR
SK Y D I F F U S E  F A CTOR

FRC i.L — - D.C REA .. 31&SIN G ~ACTO P ~~~ SELE C T I N G
THE NU M B ER OF ~TORa GC CELLS

• IN SER IZ S IN TIIZ BATTERIES
HOER - - O.~ R.EAL H E A T C ISS IFA TI ON (RAT IN G FAC-

TOR FCR A SINGLE ZENER D IODE
$011.5 - ¶.AT TS 0.0 REA L  M A X I M U M  HEA T OIE S FAT ION FOR

A SINGLE ZEN(R 010CC
ICHFT - - 0 .~4TLCLR E 4 I T L R Y  CHARGER TYPE

b:NO CHARG E R PR ;SEN T
1 :CCN STA NT V O L T A G E  CHARGER

N u N  CURREN T L IM I T
IFTYPE — — 0 INT E G E R FLA SH E R PATT E RN TYPC

(I NO N— S TA ND *R ~ P A T T E R N
- 1-1S ST *NDARD PA TTERNS

INDELS — - 0 INTE GE R LA M P  F LASHER CONOI T ICN FLAG :
0:LAM P FLASHER CFF
1 LA MP FLASHER ON (FLASHING)

ISM — - 0 ~N T Z C E R  SHU NT LI M I T E R  TYPZ~- • t.:NO SHUNT LIMITER PRESENT
l~~C RDI N AR Y TE N E R D IODE
2:TE MPE R &TUR C -COMPENSATED

ZE NER DIOD E
3 :ACTIVE SHUNT L IMI TER

NB $TP - - 0 I N T G R  NO. OF 3A TTER!E S TO BE PROCUR D
• N B T E M P — - 16 I N T~ CLR KG. OF VALID D A T A  PO INTS FOR

STEMP T A B L E
NEDEG — - 0 IP.TEC CR ND . CF VALI D  D A T A  POINTS FOR

‘S*~~EGC ’ TA BLE
NCUFZ - - 0 INT EGER NC. CF V A L I D  D A T A  PC INTS FOR

‘C UR Z’ TAB LE
NOC * - - 0 IN T E G E R  NC. CF VALI D D A T A  PO INTS FOR

‘D C O A T T A B L E
M D C C C  — - 0 :NTtCEP NC. CF V A L I D  D A T A  POINTS FOR

DC 3C T TA B L ENDC1CN — - I) ! N T E G t R NC. CF V A L I D  D A T A  POINTS FOR
‘ O C D C N T ’  T A B L E

NDC~ CP - - 0 INTCG.. R NO. CF V A L I D  011* POINTS FOR
‘ococ ~~t ’  T A B L E

ND C~ N - - 0 rN TCG:R NO. 0F v*c.ra o*r* POINTS ~OR
DL ONT ’ T*EL (

N3C’NN — — 0 iNTEG E R  NO. OF V A L I D  DA TA PO~~1T S F O R
‘DCONN T ’ TAB LE

ND C~NP - - 0 iNT E G E R NO . CF VAL ID DATA POINTS FOR
D CON PT ’ TAB LE

~~~~~~~ I -~ 
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TABLE 2-1.—DESIGN SYNTHESIS INP UT (contd)

hAM ~ DIMENS IONS UN ITS D EFAULT TYPE DESCAI PT ION

t400L PN — — C I NT EGE R NC. CF V A L I D  D A T A  POINTS FOP
‘DCD PNT TAB LE

NO COPP — - 0 INTZGER NC. OF V ALID DATA POINTS FOR
‘DCDPPT’ TABLE

N 000 — — 0 INTEGER NC. OF V ALI D  D A T A  POINT S FOR
‘DOOT’ T Aa LE— — I’ NT CCER NC . OF V A LID D A T A  POINTS FOR
‘DI AMBi’ TABLE

N O T T A — — 0 INTE GER KG. OF V AL ID D ATA Po:NT5 FOR
‘DU Al ’ T A B LE

N OWDA — — 0 INTEGER NC. CF VA L 3 DA T A  PC IN TS FOR
‘ D N D A T ’  T A BLE

NDWG C H — - C INT~~CEP KG . CF vA L ID  D A T A  P C IM TS FOR
‘D W DC HT ’ T A BL E

N C W L E  — — I) INT EG ER NO. CF V A L I D  D A T A  POIMT ~ FOR
‘OWDET’ TAaLE

NDW NZ — - 0 IN T E GE R ND . CF vAL :0 DA T A  PC INT S FOR
‘D W D N ZT ’ T A BLE

KDWD PS — - 0 I N T E G E R  NC . OF V A L I D  D A T A  POINTS FOR
‘DW OPST ’ TABLE

N PREO — 0 INTE GER NO. CF SOL A R CELLS IN PA R A L L E L
RE OuIRZD ~~~ EACH SOLAR CELL
ARRAY ELECTRICAL SECTION

NRO — — 23 INT EGER NO. CF VALI D D A T A  POINTS FOR
‘ROE’ . ‘SU NLIT’ TA B L E S

NRSC~ L — — 26 INTEGER HO. OF V A L ID DATA PO INTS FO R
‘R S C E L L ’ . S TE M TA B $  TAa LIS

NSA P — - 0 INTEGER NO. OF SOLAR A R R A Y S  TO BE
P RC CU RED

NSO C — - 21 INTEG E R NO. OF VALI D D A T A  POINTS FOR
‘5CC ’ TABLE

NSUI~NW — - B NT~~GCR NO. CF VALID DATA POINTS ~OR
‘SUNMN ’ TABLE

1ITCZT — — 0 NT . GER NO. OF VALID D ATA PO INTS ~OR
‘TC ZTT’ TABLE

NI CZV — — 0 INT E GE R ND. CF VALI D DATA PO INTS ~ OR
‘T C Z V T ’

NV C~-4IS — - U iN TEG ER NO. CF VILI ~ D AT A  PO INTS FOR
‘V CHIS T TA B L E

NVC HII .J — - 0 INTEG,. R NO. Or V* L I O D A T A  POINTS FOR
‘VCHICT ’ T*OLC

KV C (IT — - 0 INT .ZC(R NC . CF V A L T O  D A T A  PO I N T S  FOR
‘VC 1- (T7’ T A B L E

KVC !4V — — F Ir.TECEP NC . CF vAL :0 D A T A  POI N TS FC~
‘VCH VT ’ T A 3 L E

N V DC C — — U IN I E C E R  NC . CF V A L I D  D A T A  PO IN T S  F O P
5*D GV ’ TA BL EKV LGT — — (1 NI E CEP NC. CF V A L I D  D A T A  PO INT S FOR

‘VL 3TT’ TA 3L E
F4 V L F V  — - 0 KTEGE R NC . CF V A L I D  D A T A  POINT S FOR

‘VL 3VT ’ TA B LE

- 
- —~~~~~~~~

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

NAN : D IMEN SIONS UNITS DE FA U _ T T YPE 3ZSCRZP?ION 
-

N VR S& — - 0 
— 

INTEGE R NO. OF VA L ID DATA POINTS FOR
‘VRISA T ’ TABLE

N VR :O — - C INT ~ CCR NO. OF VAL ID DATA POINTS FOR
VP.ZOT’ TABLE

NX IHI — - 0 INTL GE R NC . CF VAL ID D ATA POINTS FOR
‘X IHTT ’ TABLE

NX I’R V - - 0 INTEDER NO. OF V A LI D DATA POINTS FOR
‘SINVY’ TABLE

NZD1 - - 0 INT EGER NC. CF VALI D DATA POINTS FOR
‘ZL.IKPT’ TABLE

N ZOV - — 0 P4TEGE R NO. CF VALID DATA POINTS FOR
‘ZCI M PV ’ TA B LE

N ZR * — - 0 INT E GER NO. CF VALI D DA TA POINTS FOR
‘ZR A T’ TABLE

N Z RS — - 0 I N T E G E R  NO. OF V A L I D  D A T A  POINTS FO R
‘ZRS T ’  T A BLE

UZS4 — - 0 INTEGER NO. OF VA L I D  D A T A  PO INTS FOR
‘Z SHT A B ’ T A B L E

N Z T C  - - 0 INTEGER NO. CF V A L I D  D A T A  POINTS FOR
‘ZTC CEF ’ TABLE

PHI*A 3 — DEGREE S 0.0 REA L SOLAR A R R A Y  SURFACE AZIMUT H
ANGLE FROM THE SOUTH

PHI A IO - DEGR EES 0.0 RZIA L SOLAR AR RA Y SURFACE TILT ANGLE
FROM THE HO R I Z O N T A L

PC I3,2~ - TA BLE !?1 REAL CLOUD COVER MOD IFIER POLYNOMIAL
COE FFI C IENTS

P1 (3.2) - T A B L E  ill  REAL CLOUD COVER MODIF IER POLYNOM IA L
COEFF ICIE NTS

P2 13.21 - T A B L E  I!I REAL CLOUD COVER MODI FIER POLYNOMIAL
COEFFICIENTS

P3 13.2) — T A B LE ~~~ REAL CLOUD C CYER MODIFIER POLYNOMI AL
C O E F F IC IENTS

QBA T T (21) — T ABLE Ifl’ REAL TAB LE OF REF ERENCE STA TES—OF —
CHARG E FOR ‘ V B A T T ’

O BR ES - - 0.0 REA l . B A T T E R Y  RZS EF.Vt £5 A FRACTION
CF T O T A L  ST * T E— ~ F—CHA RG E

00FF — NAT TS/S 0.N 0.0 REAL SCLAR IN SOLA TION LEVEL FOR LAM P
FL ASHE R TURN—OFF

CON — VAT TS/S Q.M 0.0 R C A L  SOLAR INSOL A T ION LEVEL FOR LA MP
FLASH ER TU RN —ON

R E F L H  — — 0.0 REAL HC RIZG NTAL SU RFACE REF L ECTIVI TY
FOR SOL A R R A DI A TIO N

RLL - OHM S 0.0 R EAL USER LOA D CA B L E RESISTA NC E
RO E (23 )  * A a L E  IT! R EA L T A B L E  OF SOLAR CZLL I—V CURVE

CO R R E C T ICN  FA C T C R S  VS. SOLAR
INSOLATION

RSC..LL (PB) O)~~S TAB LE I~~I RE A L T A B LE CF SOL A R CELL SERIE S ~C—
SIST ANC E VS. CELL TEHPE’ATURE

S AO CC (36.2) ZAYS .% 0.0 REAL TA SLO OF SOLAR IR FA Y INPUT CUR —
R N T D E G R A D A T I O N  FA CTORS DUE
TO THE ENVI RON ME NT VS.  DAYS
S INCE S T A R T  C~ TEST

2—9 
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TABLE 2-1.—DESIGN SYNTHESIS INPUT (contd)

NAME DIMENS ION UN ITS ~CF AUL T TYPE DES C RI F II CN

SAC GV (36.2) D*TS.* C.C R EA L TA B L E  F E C L t C  & r * ~ OPEN CIR-
CUIT VO .1 ~~ E D E j °&O*TIOb FA C—
TOR S o~: IC IKE ENVI rON ~.(NT
vS. 3AY 5 ¶ NCS ~TA R T CF TEST

sa~:s — — 0.0 REAL S~ LA ~ A~~~A~ ‘~~5ZRé! A S  A
T IC?. CF T~~C ‘S I L L  A R E A

SOC (21) — TA BLE !1 REAL IAELE CF ~:;E RZ riC~ STA T 5-O~ —
C’4”CE ~CP ~~~~

SPEE OR — — O.C REAL S C~. 1~~~~E_ S ZC’’TI. CO~ R Z G T I O N
F A C T O R

SUNLIT ( P3)  W A T T S  TA3 L Z E”E P A L  7 *3L5 C ’ ~~~~~~~~~ SOLA R NSD —
L A IC? . ~~~LC E  F ‘ROE ’ *

SUNI’ 4 (B) M X L L I W I T T S  TA3 L: !1 R(A T A S L E  C ~~~~~~ SCLA ~ :NSC —
LAS :E,. .LLL:S r~~; ‘~~(‘T*~~’

Ta A vI 1 )  ‘F TA aL : I’l RE&~. TA; Sr~~~:~~:~~:%c: T5? ~’ ER $ T JRZ S
FOF ‘V :~~T T ’

1835T0 — ‘F 0.0. REA L S T A ’ ~~U’) ~? a T ~~:R’ .~:s cHAR ; :
T EM FE F A T

TC STO — C ~0.U REAL 5 T A M ~~*R) SO LI° C~~~L MP E * T ~JR
USE3 FCD ~~~~~~~

‘ VS . ‘ V V ’  T A BL E
T C Z E V  110.10) — 0.0 REiL T A B L E  CF ZZP4ER DICOC CU RR~ NT

~~~TIC VS. vC L ’& C E RA T I O  ING
T E M P E R A T u R E

TCZT (101 C 0.0 RE AL TABL E OF PE~~~QENC: TE M PERAT URE S
T FOR ‘TCZ IV ’

T C Z V  (10) — 0.0. RE A L T A BLE CF ~~~‘s~~z’;c : VOL TA;:
RA T IOS ~CR TcZ :v’

1EM1A3 (26) ‘C ~ A 9LE 11  ~L&L TA BLE CF ~E~~:~~:NcE T EMD EPITURZ S
FOR ‘ RE C ELL ’

TH ELAD — )EGR ES O.C REAL auo, LATIT u ;E : •:~jORTn. — :so uTu
THELCO - DECREES 0.0 REA L EUC Y LCNC:IuCC: •:~ CST , —:E A ST
TLLI (1 6) SECONDS 0.0 REAL TA ~ LE CF r~C’~-ST~~ J*RD FLASHE R

PA T T E R N S  (T W E S  ON /OFF )
ILO (16.15) SECONDS TA B L E  Ill REAL TA 3 LE CF S T A N D A ’ ! D c LA E’ 4ER P IP—

T E R M S  (C :f E F F I  ~S. ‘ FTYP C ’
PP (5) ‘F T A BLE I 1  PEAL TAB L E C~ ?t~~~~~~CE TE MPE RA TURE S

FOR ‘ A A ’
h AVE — 0.0. REA L A V E R A G E  Y E * ~~~T ‘ Y’~ EPAi’ UR IT

SE L E C T E D  L CC &T ICN
TZN — HOURS 0.0 REAL T M E  ZONE ~j~~RC~ I4OUR S BEH IND

CR .(P.~~~ CH r(A ’~ T IME)
V3 4f T 13.21.6? VOLTS TA B LE I’I RE AL l A D L E  CC 3 A T T ! R ~ VCLT *G VS.

C uRRE!~i1, ~TA’E—:r-cNAc GE. A N D

9 V i L~~ES Cr V O L T A G E  v~~.
‘X I B A T T ’  cu~~ -:,~’ AT E A C H  C~
Z~ ‘CD& ’ T ’  5 T . T t 5 — C r — C H A R O E
FC~ LA CN SF’ 6 ‘TEAT?’ TEMP-
5 PA T U Pt S

VBUE - VO LTS 0.0 REAL  KC?? NAL V A L U E  CF ~ LV PEh EP R~~S
CR PA T Z K G  POINT V O L T A G E

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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- 5OI4O~27 (change 1)

TABLE ~-1.—DESIGN SYNTHESIS INPUT (contd)

NAME DIMENSION S UNITS DEFAULT TYPE 
-

~~~~ DE SCRIPTI ON

VBUSMN — VO LTS 0.0 REAL MINIMJM ALLOW ABL E RAW POWER BUS
- OPERATING VOLTAGE

V C HZS T (10,2) ILTS 0.0 REAL TABLE OF BATTERY CHARGER
SATUR A TED/ACT IV E INPUT

I VOLTAGE VS. TEMPERATURE
VCHIOT (10,2) 0.0 REAL TABLE OF BATTERY CHARGER INPUT

VOLTAGE AT TURN—ON VS. TEMP-
ERA TURE

VC HI T (10,10) - 0.0 REAL TABLE OF BATTERY CHARGER
ACT IVE° INPUT VOLTAGE VS.

CHARGER OUTPUT VOLTAGE AND
TEMPERATURE

VCHIT (10) ° F 0.0 REAL TABLE OF REFERENCE TEMPERATURES
FOR VCH IT

VCHVT (10) VOLTS 0.0 REAL TABLE OF REFERENCE CHARGER OUT—
I PUT VOLTAGES FOR .VCNIT

VOEGA — 1 0.0 REAL SOLAR ARRAY OPEN CIRCUI T VOLT—
AGE DEGRADATION FACTOR DUE TO

- TEMPERATURE UNCERTAINT ’
VLSI (10,10) VOLTS 0.0 REAL TABLE OF LAMP REGULATOR OUTPUT

VOLTAGE VS. INPUT VOLTAG E AND
TEMPERATURE

VLBTT (10) ~F 0.0 RE AL TABLE OF REFERENCE TEMPERATURES
FOR ‘VLSI’

VLBVT (10) VOLTS 0.0 REAL TABLE OF REFERENCE INPUT VOLT-
AGES FOR ‘VL BT

VLR — VOLTS 0.0 REAL LAMP VOLTAGE RATING
VMAX IV — VOLTS 0.0 REAL MAXIMM RAW POWER BUS VOLTAGE - -

VMINJV — VOLTS 0.0 REAL MINIMUM RAW POVER BUS VOLTAGE
VRI SAI (10,2) F,VOLTS 

- 
0.0 REAL TABLE OF SA TURATE D IACTIVE

LAMP REGULATOR VOLTAGE VS.
- TEMPE RA TURE

VR IOI (10,2) F,VOLTS 0.0 REAL TABLE OF ‘SATURATED ’ LAMP REGU-
LATOR VOLTAGE VS. TEMPERATURE

VSAI NC — VOLTS 0.0 REAL SOLAR ARRAY VOLTAGE INCREMENT
VV (30 ) VOLTS TABLE 2—3 REAL TABLE OF REFERENCE SOLAR CELL

VOLTAGES
XCSTD — MILL IWATTS / i 145.0 REAL STANDARD SOLAR INTENSITY USED

SQ .CH FOR ‘XII’ VS . ‘VV TABLE
XIBA TI (9) 1.0/HOURS TABLE 2—3 REAL TABLE OF NORMALIZED CURRENTS FOR

- VSAT I ’
XI HIT (10.10) AMPS 0.0 REAL TABL E OF HOUSEKEEPING LOAD—

REGULATOR CURRENT VS. VOLTAGE
AND TEMPERATURE

XIHITT (10) ‘F 0.0 REAL TABLE OF REFERENCE TEMPERATURES
FOR ‘X IHIT ’

XIHVT ClO) VOLTS 0.0 REAL TABLE OF REFERENCE VOLTAGES
FOR X I H I T ’

XII (30 ) AMPS TABLE 2—3 REAL TABLE OF REFERENCE SOLAR CELL
CURRENTS

ZALPHA — — 0.0 REAL CONFIDENCE LEVEL FOR DESIGN
SYNTHESIS YEARLY MINI~~~ AND
MAXIMUM TEMPERATURE DETER-
,! NAT ION

ZDI MP (10,10) OHMS 0.0 REAL TABLE OF ZENER DIODE IMPEDANCE
VS. VOLTAGE AND TEMPER A TURE

______ 

________________________  

- -
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501W—27 (Change i)

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

—1 NAME DIMENSIONS UNITS DEFAULT TYPE DESCRIPTION

ZDIMPT (10) ‘C 0.0 REAL TABLE OF REFERENCE TEMPERATURES
FOR ZDIMP

ZD IMPV (10) VOLTS 0.0 REAL TABLE OF REFERENCE VOLTAGE S
FOR ‘ZD IMP

ZDRCNT — — 0.0 REAL PROPORTION FOR DESIGN SYNTHESIS
YEARLY MINIMUM AND NAXIMUN
TEMPERATURE DETERMINATION

Z RAT (10,2) F,OHMS 0.0 REAL TABLE OF ACT IVE LAMP REGULA—
FOR IMPEDANCE VS. TEMPERATURE

ZRST (10,2) °F,OHMS 0.0 REAL TABLE OF SATURATED LAMP REGU-
LATOR IMPEDANCE VS. TEMPERA-
TURE

ZSI9TAD (10,2) °C,ONMS 0.0 REAL TABL E OF SHUNT LIMITER DYNAMIC
IMPEDANCE VS. TEMPERATURE

ZTCO EF (1O~2) VOLTS, Z/’ C 0.0 REAL TABLE OF ZENER DIODE TEMPERA-
TURE COEFFICIEN TS VS. THE
BREAKDOWN VOLTAGE

* * * ~ * * FREE FORMAT TIME —VARIANT DATA ~ * * * * *

NWEEK — - 0 INTEGER NO. OF WEEK
CT C?) — 0.0 REAL CLOUD TYPE FOR DAY (I) OF NWEEK:

O.O CIRRUS OR CIRROSTRATUS
1.O STRATU S CLOUDS
2.0—OTHER TYPES OF CLOUDS

TC (7) — 0.0 REAL TOTAL CLOUD COVER FOR DAYCI )
OF NWEEK (TENTHS OF SKY )

-. 
. 
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ax ol - O S P A . Ds PA
0.0,0.0,,,
A I N P Y

ACE LL .’I.O ,
B RC ES T ’ O . O S ,  BR C HM X . 0 , ( .  BRD CST . O.OS . BR D5 TO .O ,OS , ‘
C B A V A L . I , O , 1 .S, 2 .S ,5 ,O , 6.0 ,B .O . ( 0 . O , 1 S . O .20 .0, 25.0 , 30 . 0.36 . O.

‘ IO.O, 50. O , T O .0 . I O O. O , 1 5O . O ,2 0 0 . 0 ,oDO.O . 1200 .O . I OA O . 0 ,
CB ,46X’AO ,O. CDEGA S2 .O , CDE~~S.2.O .
CELPAC .O.7 . CLR ’O.SS , CN.O.S ,
CuRls l0.o, So .o.8•O.O .o.25. 1.0.8.0,0,

~~ Q~~y s9 3 2 ,0, i86~~.o , 3128 .0, (0000.0 , 6 0  .0,2(3. 20, I&1.~ 0, *32 , 90 ,
132 .90 ,esO .0 ,• 

DCDC HT .17 .OO ,i7 .DD ,8.O .D,17.0O ,17.OO .88•0.O,
OCOCHI I ,O,10 00.D ,e .O ,O ,
DCDCPT sI ,0 ,I0000 .O ,8.c3.O,
DCDC T .l ,O ,l0000.O.8.O.O.
D C D E T S ? O . Q 0 , 2 o . OO ,8S0 , 0 ,20 ,0 0 ,20 , 00 . 88S0 . 0 ,
DCON NT.l,O , *0000.0 • 8.0.0, •0, 10000 .0, 8.0 .0,
DCONP T.10.0.50.O. 8.0,0, iO.0,S0.O ,A .o,o,
DCONT .1 .0, Io o o . O ,e.0, 0, -
DCO NZ T5I9 ,03 6539,50.0O,810.O ,19 ,03 6539 ,5O.OO ,8I.O.0,

19 , 036539 • 50.00, 8.0 ~0 , * 9 , 036539 , SO .00 , 88.0.0,
OCDPN T .(.O,L000.O ,$•0.0,
OCOPPI .) .0. (0 000.0 .8.0 .0,
DCDPSi.17 ,00 , i7 .00 ,8.0.0 , 17.00 , 17 .00
00DT.7.60O9O2N, 9.6158O55 ,8~ O .O.IOO.O ,0.0.8 O.0 .
DT A M B I SO ,O, I .0.2,0 ,3 ,0 .‘ .0, 5 .0. é ,0 , 7 .0, 8 Sn ’

2 .0,  12. 0 . (3 ,0 .  (‘1.0. * 5 .0 , (6 ,0 ,
(7  .0 , IR  .0 , (9  .o , 20,n .2 1 ,0, 22 ,0 , 23 .0 , 2’I,o,

— 2 . 8’I ’1 . N . 3 5 6 , 7 .0S6 , 10 .656 , 1 2 , 105 6 , l ’ 1 .256 , 12 . ’1S6 , 8 .$ 5 A ,
5 .2S6 ,3. ’1Se , L ,656 , 0 . ( ’ 1M , 1.0’ 1’1, 1. 9 , 3, 7’1’I , 3.7’I ’I,

O TTA a i .o  • 32 ,0 ,6o,~ ,91.0 , 121 .0, 152 .0, t47 .ø, (82,0 , 197 .o,2 i 3 ,o,
2 2 l~ 0, 22~ .0 , 237 .0, 2’I ’I.O , 274 .0 , 305.0 , 335 .0, 366 .0 , 348 . 0.0
•7 .3,—o ,6,—S ,S,.N.0,.1.’I,2,2,M ,2,M.9,S.6,8.0,
9.8,IO ,3,9.8,8,M ,5,N ,I .6,—H,0,—7.3,348.O,O ,

DTT(5G 15 ,O, OTTPCD .15.0, DTTPSG .20,0, OURA M.6.0,
DW O AT .l .O ,1O .O, IOO, 0,!0 00 ,0,1 0000.O,5Sfl.O ,5’2,7 ,SS0.0 ,
O W DC N T I .O, Ia,0,loo.a, (0000.O ,l0 0000.O, 5.o.O ,O.0154323’( .

O,0925940’I ,O,03 8S 8085,0,0I082 638 ,O,01082 638 ,5.0.0.
D W OE TU O.O ,l00.0,8.O .O ,O .077,0.017 ,S.O.O, -

D WO N Z T U I ,O ,l0 , O ,S0.01 7A0,O ,0.00308 6’17,O .D ,453465 .O.03306930, 7.O.O ,
1 .0, (0 ,0 , 50 .0 , T’O ,O .0, 00308647 ,O .Ol 653’465 .0.0330 6930, 7•0.0,

D W O P S T . ( .O , I0, 0 , ( O O . 0, I 0O00 .O . b I0 ,O ,0 , 0 l5~I3 23 M ,O, O 9Z59 ’ 10M ,
0.038 5$08S ,O.01082 638 ,6S0 .O ,

FRCLLL •O.5 , 40ER’O.2 , H D Z M X 5 S O . 0 ,
IC M RT . O ,  ( F T Y P E ’ 3 , INOFL5 I, IS H•o .
NBA T P . I Q Q Q ,  NC DEG.3 , NC URZ B 2 ,
NOCOA .’I , NDCDC ’2 , NOCDCN .2 , NDCDCP u 2 ,
NDCDN. 2 , N D C ONN S2 . NOCD NP’ 2 ,

• NDCDPN•2 , NOC D PPPZ , 14000.2 , NDTA MB s 2S
N D T T A s I A , NO KOA sS , NO W D CN S,
NDWOE.2, PIDWDN Z .3, NDWD PS”I .
N PR E Q — l ,  NSAP •1000, NT CZ T 3 , NT CZV. I0 ,
NV C H I SU 2 , N V C HIO .7, N VC H T 2 , NVC HV U P ,  NVDEG S2,
NV LBT .7 , NV L B V S I O , N V R IS A 7 , NV R IQ U7 ,

FIGURE 2-1. SAMPLE INPUT FOR DESIGN SYNTHESIS (Sheet 1 of 3~
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N X I HT.7 , N X I HV IO , NZDT .7, NZOV. 3 ,
NZRA .7, N ZR SS7, NZSH .2, 14ZTC’)O,
PH IAAD SO,o, PHIA!0•O .O ,
QBRES.0 .5 , QOFF’O.4q319320 , Q0N ’o.13$63864 ,
REFLH .O,3 , RLI. O .0S, - 

-

S*DEGCSO ,O ,730.0,2000.0,3310.O ,O,0,10 .O,IO. O ,33•O .O.
SA 0(GV .O,o .2000.0 • 39.O,0,O~ O ,5,0 ,39’o~ 0,
5ARL SsO ,2, SPECOR .1,1 83 . TBDSTO’70,Q, 

-
T C Z T  V .—2  .0 ,‘l. O .0 .OO~~0 .O2 ,0. 0? .0 , (7 .0. 33 ,ü. S7 , 1.05 , I . *0 ,

1,0 ,O .00 , O.02~ O,O9 ,0. (0 .0,21 ,0. *0, 0.69 , I. 00, 1 ,25,
O .0O,O ,O1,0,03 ,0.07.O.15 ,O.26.O.’13,0.44 ,O.9S.i .15 ,70S0.O.

TCZT s SS .0 , 25 .0 , 100 .0 • iSO .0.
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
TH(LADS33 .9333 . TH(L00 ) (8.3833, 

-

TLLI.0.5,o.2.l’1’O O,
T T A V E . S 8 . 9 , T7 Nu8 ,0~
VBUS MN ’S.O, VBUS S%2 .O , VDCGA .S .O ,
VC NI ST5O ,o,200.0 ,e.O ,O,17 ,0,17 ,O ,8.O,0,
VOl 1OT 0,~ , 2~~ .0 , 8.0,0, 1.5 , 1 ,5 , 8.0.0 ,
V C HI T— Il .0, 22 .0 , 8.0,0, I 7,0  .22 ,0 ,  88.0 , 0,
VC HTT .O ,0.200,O.B.O.O .
VCHV T .l’ I .2, l4 ,5,BSO .0 , -
VLPT .0 ,0 ,o.O ,9. ‘4, 1 i.ô ,~~i .i ,i I. 9i .1 1,98, 12 ,0, 11, 2 , 15 .65,

0.0,O .D .9.’4,11.6 ,I1. 1.1-I, 91 ,lI . 98 ,12 ,0,12 .2.15 ,65 ,
C ,O ,~~,O ,9.’4,tl ,o ,I I , 1,l 1. 9l ,t I . 98 ,12 ,0,l2 .2.15.4S.
~~~~~~~~~~~~ .11 .6,11 • 7 ,11. 91 • 11. 98 ,12 ,0.12 ,2 ,15.65.
0,0,O,O ,9,4 ,1l ,A ,11. 7 ,~~I , ?1 ,(l. 98 ,l2 ,O ,l2 ,2,1S.65.
O,0,0,0,9.’4 ,l ~~~~~ i.i ,

( I.~~i • ((.98 ,12 ,0,12.2 . (5.66,
0,0,Q,O ,9,’4 ,1I ,6 ,l I , ?,l l , 9l ,l I , ~~8,12 ,O,I2, 2 ,15,é5,3O•O.O,

.0 .0 .0 , 25 .0 .60. 0, 75 .0 , (00 .0 , 150.0,  3 .0.0.
V LB VT .D .O .0.6 , 10 ,2, 12 .2, 12 ,3, 12 ,7, (3 ,0, 3, 25 , 18,0 , 100, 0,
VLR ~~)2.0, V M AX IV .2 0 ,0, •V HIP4IV ’O.Q, VS A(N Cao ,25, 

.
V R I S A T u — 4 Q , 0.0,0,2S,0,5O ,0,l5 .O,I 00.E3,ISO .0,3.O.0,7•*2 .3,~~•0.O ,
vRloY .— ’1o.o,o.o.2s.o;so,o.7s.o .loo .o.lso .o.3.a.o.;.o.e ,3.o.o.
X I HIT.2.o ,0, • 000759 , .0027 , .0032 9, .003 65 , , 0038 , • 0041 , .00*2) , . 00842 ,

2’O ,a, • ~O07S 9, 0027 , .0032 9, • 00366 , • 0038 , .0041, • 00*21 , • 00892.
2•O,o,,0001S’,,0027 ,, 0032 9,,003 65 ,,0038 ,,0041 ,,001421 ,,00S*2 ,
2.o.o.;0007s9.;0o21 ..0o3z9,.oo36s..o038;,00’11,.oo’1zI ,.ooe’12, -
Z’o,o, • 000769 , .0027 , .0032 9, • 00365 , • o038 , • 00 4 1 , .00*21 , • 00892 .
2•o .0 . . 00076 9, • 0027 , .00329 , .0 0365 , .0038 , , 00*) , .0092) , .00842 ,
200 ,0 , , 0001S9 ,.00 27 ,. 00329 , ,00365 , ,0038 , , 0 0 4 1 ,.0 092 1 , .008142 ,
30.0,0 .

X14T15”1O.0.0.0 ,2S ,O .S0.0.1S.0.10 0.0.I5O.O. 3.0.O ,
XII4V T.O ,O .0,A , I .S ,3, 8.4,S ,lO ,O ,12.3~~Ia ,0 ,20,o, l0o,O, 

-
ZDIMp.o.069 ,o.09 8 ,o.Ies, 1.o.a .o.oq1.o. 138 ,0.243 ,7.o.o,

0, (20 .0. (70 .0. 3 (8 , 1’0.0 .0. (35 ,Q, 187 , 0. 360, 7.0.0,
0. 141, 0. 191 ,0, 367 , 7.0 r,Q~ 0.1 ‘49 ,Q.  205 , 0. 390, 7.0,0,
0. ( 55 .0. 2 ( 5  .0. ‘400, 37.0.0,

20114 P1.—IoQ ,O,—S O ,Q ,o,O,30.0,S0,O,9Q.0, 1 5o.O ,3’O.0,
ZOI MPV .9.q$3 ,7, 672, 1,.9S5, 7’O,O,
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Z R S T . — ’lO .o ,0 , 25 .0 , 50, 0 , 76.0 , (00.0, 1 60.0 , 3 ’O. O , 7’ D. 07)1 , 3.0 .0,
ZSHTABUO.o, IOO .O ,6.0,O,0.7,0.7.8.O.O, • -

ZTCO(Fu2,O, 2,6,3.0,’1,0,5,Q,S ,7 ,7.0,20, O , 1 00.0.200.0,
0.07 ,— 0.fl8 , 0,O1S ,—O.O’17, 0,00S,Q,025 ,O.O14,O,077 ,O,095 ,O.097 ,

BEND
1, 1 ,0 ,1 . 0  .0 ,0, 0 ,6 .0 .0 ,0, 5 .2.0 .5 .0, 2 .0 .5 ,0 , 2 ,0 , ‘1 , 0 ,  (.0, 2,0,

FIGURE 2-1. SAMPLE INPUT FOR DESIGN SYNTHESIS (Sheet 2 of ~)
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2, 1 • 0 , i ,0,0 0 .0. 5 ,0 ~ 0 • 0• S • 0 ~ 0, 0 8 • 0,0 • I • 0, I 0, I 0, I. 0 • 2 • 0,
3,1 ,0 .2.0 , 1,0,3 ,Q, 2 .0 , ‘4 .0, 2. 0 .6,0 ,  2 ,~ ,~~.O, i .0,  3,0 ,  ( .0 ,  1.0,
‘1 ,1.0 .1.0 .0.0 .0.5 .0,0 ,0.5,2,0,S.0.2.0 .5.0 .2 .0 • 9 ,0, (. 0. 2 ,0,
5,  1 ,0 .1,0 .0 .0,0,5  .0,0 .0,5 .0,0, 0 ,8 .0.0, ( .0,  1,0,  1. 0, I ,0, 2 ,0,

7 , L .0 , j , O , 0 .0 , 0 ,5 , O ,0 ,0 . S ,2 ,O ,5 .0. 2 .O, 5 .0.2 ,0 , ’1,0 ,l .0 , 2 ,0,
8, 1 ,0 ,1,0  .0 ,0  .0 .5 .0,0 .0.5 .0~ 0 .0,8 .0.0 , 1.0,  ,0,1 ,0, I ,0. 2,0,

I 0. 1.0, 1,0 ,0,0 ,o;s .0.0 ,o;s;z;o ,° , 2 ,0 ,s,o .? ,0 .44 ,0 ,1, 0 .2 , 0 .
11. .0,1.0 ,0.0 ,0,5 ,0.O .0.5,0,0 ,~~.

S ,O,O ,i,O , j .0’ 1~~0,3.0 .2.0.
12 , (.0 .2.0,1.0 , 3,0,2.0, 9.0~ 2 ,0 , 4,0, 2,0, 9,0,~~,O , 3.0,1 • 0, (.0,
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
1 41 ,1.0 ,l , 0  .0,0 .0,5 .0,0 ,0,5 ,0, 0 .0, 8 ,0,0, 1.0, ),0, 1.0 ,~ .0 , 2,0,
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
lé, 1 ,Q ,l,Q , 0.0 .0.5 ,o.0,O,S, 2.0, 5,0, 2,o, 5.o , 2,0,9 .0 .T .0
&7 .*.0 ,1.0,0,0,O.S,O,0,0.5,0.0,0.0,0.O,1,0 ,(,0.I.0 ,*.0,2.O ,
18 , 1.0 .2 ,0. 1,0 , 3.0 , 2.0 ,M ,0, 2.0 .6.0, 2,0 ,‘,0,1.0, 3,0 ,1.0.
19 ,l,0 ,I,0,0.0,O.5,O.0,O.5,Z.0,5.0.2,0,S,0,2,O,’4,0,j.0,2.0,
20,).0,1.O.O.O ,0,5,0.0,0,S,0,0,0,S,O,0, 1 ,0,1,O ,l,0,l ,0,2,0,
2 1 , 1.0 . 2 .0 , I .0 , 3 ,0  , 2 . 0,  4 ,0 .2 .0  ,6 . 0 , 2 ,0 , 9 .0 , 1.0 , 3. 0 , 1.0 , 1,0 ,
22 ,I,0 ,1,0,0,O,O .5 ,O, 0,0,S,2.0,S.0,2,0,5,0,2,0,4..O ,1,0,2,0,
23 , 1 . 0 , ) .0,0,O ,0,S,0,0,0,5,0.O ,O.I.O.0, 1 !°‘ 1.0 , 1 . 0 , )  .0,2,0,
2 ’4 , 1 .0 , 2 ,0 ,  (.0 , 3 ,0 ,2,0 .4 .0 ,2.0 ,4,0, 2,0 ,~ ,e , ~,0 , 3,0 , (. 0 . 1.0 ,
25 ,l,0 ,l ,0,0,O ,O,5 ,O.0,0,5,2,O ,S,0,2,0,5,O ,2,O ,9,0,~~,0,2,0,26 ,j .0,L.0,0.O ,0.5 ,Q.0,O ,S,0.O ,0.$.O.0. (.0,1.0, I.0,~~.0,2.0,
27 ,1.0 , 2.0 , 1.0,3,0 ,2,0 ,9 .0 .2.0 ,~~ .0.2.0 ,9,0, 1.0 • 3.0, 1.0, 1,0 ,

• 28 ,I.o ,1 .o.o,o ,o .s,o.o ,o;s;2.o,s;o ,2 ,o ,s.o.z,o ,9.o ,i;o, 2,o ,
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
30 , 1.0,2 ,0 ,I , 0,3,0,2,O ,~I

~ 02 2,0,e, 0,2.0.9.0,I.0,3.0.4.0,I,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 .1.0 .2 .0,
32 ,I.O ,1 ,O,0,0 ,o.S ,o,0 ,O .5,o,0,0,8,O,0 ,l,0,1,0 ,l,0 ,2 ,O, 2,0,
33 ,1.0 .2.0 , 1.0, 3,0, 2.0, ~,0, 2,0,6.0, 2,0, 9,0,1.0 , 3.0, j .0,1,0,
3*, 1,0 ,1,0 ,0, 0,0,5 ,O.0 ,0,5, 2.0 .5,0 , 2,0,5,0 ,2 ,0 ,4 .0 .3,0 .2
35 , 1.0, 1 .0 .0,0 ,o,5 .0.0 .0,5 .0,0 ,0,S .0,0 ,1 .0, 1,0 ,1 .0, j.0 .2,0 ,
36 ,( .0 ,2,~~, 1.0 .3,0, 2.0.9.0:2.0 ,~~;o ,2;o ,‘.o ,l.o ,3.o ,i.o.I.o ,
37 ,1,0 ,1 .O,O.O ,O ,5 ,0.0,O,S ,2,0,S.0,2.0,S,O ,2.0,9.O ,j.0,2.0,
38 , 1 .0 , 1 ,0 ,0 ,0 .O ,S ,O, Q ,O ,S,O ,0 .0,8 .0,0 ,1 ,0,3 .0,1,0 , .0, 2.0,
39 ,1,0 ,2 .0, (.0 , 3 ,0 , 2 .0 , “.0,2,0, 6,0 ,2 .0 .9.0.1.0 , 3.0, 1.0,1,0,
‘40 ,I.0 ,l.Q,Q .O ,0,S ,O.O ,o,S ,2,0,5,0.2,0,5.0,2,0,4l.0,~~.O,2.O ,
*1,1 ,0 ,1 ,O ,O,O ,0,5,0,O ,O ,S,O.O ,0,8,0.0. (.0,1.0,1 !O .) .0,2,0,

.0,2.0, 1.0 ,3,0 ,2 ,0  .9,0,2.0,4.0.2.0 ,9,0, i,0 ,3,0, (.0, 1.0,
‘I3 .l.O ,I,O .0.0,0,S ,o.O ,O ,S,2,O ,S,O ,2,O,S,0,Z,0,f,O ,l,0,2,0,
*~~,1.0 ,1 ,0,O, 0,0,5 ,0,0 ,O,S,O, 0.0,S,O ,0, ),0,I.0 ,i,0 , .0.2,0,
*5 .1.O ,2.0,1.O ,3.0,2.0.’4.0,2.O.o.0.2.0,9.0.l.0 ,3.O .j.0,*.0 ,
4’.I.0 ,l,0 ,0,O ,Q ,S ,0,0,O,5 ,2,0,5,O ,2,0,S ,O ,2,0,’4,0,j,Q,2 ,0,
‘47 , I,0 ,1,0 ,0,0 ,O,5,0,0 ,O ,5 ,0, O ,O ,l ,0,O ,I ,0 ,i.0, I.0 ,j.0.2.0,

9’,I.0 ,I.0 ,0.O,0,S ,0.0,0,5.2,0,S,O ,2 .0,S,0,2.0,-’1,0,~ .0,2, 0,

• SI , (.0 ,2.0,1 .O ,3.O ,2.0,9,0,2,0,4,0,2,0,~~.0, .0.3.0,4.0 , (.0,
52,I,0 .I.0 .0.0,0,S,O,0 ,O ,5,2,O ,5,0,2,O ,5,0,2.0,’1,O ,t,O ,Z, O ,

FIGURE 2-1. SPJ4PLE INPUT FOR DESIGN SYNTHESIS (Sheet 3 of 3)
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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: narnelist,

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
where AAA . . .  ZZZ are the names of the

- input variables (in any order)

bZZZ=...,
b$END

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 (CE , NBATT , NESP, NP ,
NS , VBUSI , XICRMX, 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 nanielist data, the user will input a single,
free—format, start—up data card. The format for this initialization j
card is

STABT(1),START(2),START(3),ST&RT(4),ACCQB,CT,}[LLA ,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 “@EØF” 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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TABLE 2—2 .—PERFORMANCE ANALYSIS INPUT

[ NAME DIMENSIONS UNITS DEFAULT TYPE DESCRIPTION

— TABLE I I I  REAL TA8LE OF 8ATT ERY EFFICIENCY VS.
STATE —OF— CHARGE , CURRENT , AND
TEMPERATURE:

21 VALUES OF EFFICIENCF VS.
SOC STATE—OF—CHARGE DATA

AT EACH OF 5 8I CURRENTS
FOR EACH OF 5 TP TEMPER-
ATURES £

ACELL — SQ.CM 0.0 REAL AREA OF A SINGLE SOLAR CELL
ASCTD — SQ.CM 4.0 REAL STANDARD SOLAR CELL AREA USED

FOR XI1 VS. •VV TABLE
AD 1 (15,2) VOLTS,AMP S TABLE I I I  REAL TABLE OF ELECTRICAL SECTION

BLOCKING DIODE VOLTAGE DROP
VS. CURRENT

A D2 (8,2) VOLTS,ANPS TABLE III REAL TABLE OF BATTERY DISCHARGE
BLOCKING DIODE VOLTAGE DROP
VS. DISCHARGE CURRENT

BETA8 (16,8) MXLL IVOLTS/ C TABL E III REAL TABLE OF SOLAR CELL OP N CIR-
CUIT VOLTAGE VS. CELL TEMP-
ERATURE AND SOLAR INSOLATION

9! (5) AMPS TABLE I I I  REAL TABLE OF REFERENCE CURRENTS FOR
‘AA’

87E$P - (16) C TABL E I I I  REAL TABLE OF REFERENCE TEMPERATURES
FOR BETAB

CS — AMP—HOURS 0.0 REAL CAPACITY OF SINGL E BATTERY
p CDEGA — 0.0 REAL SOLAR ARRAY CURRENT DEGRADATION

FACTOR DUE TO FABRICAT I ON
LOSSES

CDEGB — 0.0 REAL SOLAR ARRAY CURRENT DEGRADATION
FACTOR DUE TO TERRESTRIAL
PERFORMANCE EXTRAPO LATION
UNCERTAINTY

CLR — AMPS 0.0 REAL LAMP CURRENT RATING
CLSIT (6) AMPS TABLE 2—3 REAL TABLE OF REFERENCE LAMP CUR-

RENT RATINGS FOR CLST
CLST (6,7) — TABLE 2—3 REAL TABLE OF COLD FILAMENT LAMP

SURGE COEFFICIENT VS. LAMP
CURRENT RATING AND INITIAL
FLASH DURATION

CLSTT (7) SECONDS TABLE 2—3 REAL TABLE OF REFERENCE LAMP FLASH
DURATIO NS FOR CLST

CN — — 0.0 REAL CLEARNESS NUI~~ER
CSH - X / C  0.0 REAL SHUNT LI M ITE R TURN-ON VOLTAGE

COEFFICIENT
CURl (10,2) WA TTS ,AMPS 0.0 REAL TABLE OF ZE’4ER DIODE CURRENT

- VS. MAXIMUM HEAT DISSIPATION
DTAME1 (25 ,2) HOURS ,~ F 0.0 REAL TABLE OF HOURLY TEMPERATURE

VARIATION VS. TIME OF DAY
DTTA 1 (366,2) DA YS ,F 0.0 REAL TABLE OF DAILY TEMPERATURE

VARIATION VS. DAY OF YEAR
OTTES O — ~F 0.0 REAL ENERGY STORAGE GROUP EQUIPMENT

TEMPERATURE RISE
DTTPCD - 0.0 REAL - POWER CONDZTIONING/DISTRIBUTION

GROUP TEMPERATURE RISE
DTTPSG — ~F 0.0 REAL POWER SOURCE GROUP EQUIPMENT

TEMPERAT URE RISE

2— 18
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TABLE 2-2 .-PERFORMANCE ANALYSIS INPUT ( contd)

PIAM DIMENSIONS UNIPS DEFAULT TYPE &LSCRIPTICN

PA (7.5) — T IELE ITI R E A L  S G L A F  R A D I A T I O N  FOURIER COEFFI-
CIEMTS . 7 ~ A C 4  FOR:

SOLAR DECLINATION ANGLE
EQU ATION CF TIME DIFFERENCE
A PPA RENT SCLAR CONSTANT
ATM0SPH’~~IC EXTINCTION FCTP

~KY DIFFUSE FACT OR
HDE~ - - 0.0 R:aL HEAT ~ESSIPATICN JERA TINC FAC-

TOR FDR I SINCLE E N ER CIODE
‘40Z~ X - WATTS 0.0 REA L MAN !HU M HEA T ~I5S:P&TT0N ro~

& SIP.GLE 7E~ ER CIODE
IC4~ T - - 0 NIEGER aAT T ERY CHARGER TYPE :

t :NO CHAR 6ER PRESENT
I:CONSTANT VOLTAGE CHARGER

W ITH CURRENT LIMIT
IFTYPE - 0 TEG R FLASHER PATT E RN TYPE:

n:NGN— sTa90&p o PATTERN
1-15 :ST A N C A R D  PATT ERNS

IPSO - - 0 INTEGER PCWER sou~ cc G ROUP TYPE:
0~ 0NC SP4UNT LIM ITER PER SOLAR

A R R A Y
T~~0NE SHUNT L i M ITE R PER SOL A R

A R R A Y  E L E C T R I C A L  SECTION
ISH - - 0 INTEGER S$UNI LIMITE R TYP E :

(J~~N O SHUNT L IMI TCR PRESENT
1:CRDI$ARY 2ENE~ DIODE
2 :TCP4PERATURC -CCNP(NSATED

ZE N ER DI ODE
3:ACTIV( SHUN T LIMIT ER

NA 3T — - 15 EN TECE R NO. CF VAL !O OA TA POINTS FOR -

‘AEl’ TABLE
NA D 7 — - S INT EG ER NO. CF VALID DATA POINTS FOR

‘802’ T A BLE
N 3 A T T  - - 0 INT E c-ER NC. OF 3A TTERIE S IN P A R A L L E L
~ s T t P ~P lE !NT~~6ER NC. OF V A L I D  D A T A  POI NTS FCR

‘HEMP ’ 1*8L E
N C OEC - - 1) INt EGER NC. OF VALID D A T A  FO INTS FOR

‘S A DE GC’ TABLE
NCIJ°l — - P NIEGE R NO. OF V A L I D  D A T A  POINTS FOR

‘CuRZ ’ TABLE
N O T E M B  - - C INTEGER NC. CF VALI D DATA POINTS FOR

‘OTAMST’ TABLE
NCTY A - - P I N T E G E R  NC. CF V A L I D  DATA POINTS FOR

‘ 3 7 1 8 1 ’ lISLE
N(SF - - P . N T E C E ~~ NO. CF S O L A R  CELL ELE C TRI CA L

C I R C U i T S  1P4 SOLAR A R R A Y
NP — - IN TEGER NC. CF S O L A R  CC LL ~ IN PARALLEL

IN EA CH EL :CTR IC&l . CIRCUIT
NPL T - P NT L CER M A X I r U~ NC. OF ‘ I N S T A N T A N E O U S ’

I -V P L O T S  ‘0 RE P E R M I T T E D
FOR A SINGLE RUN

2—19
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TABLE 2-2. -PERFORMANCE ANALYSIS INPUT ( contd)

NAME C MCNS TONS UNITS DEFAU L T  T Y P E  DESCR IPTION

NRO E — — 23 INI(6ER NC. OF V A L I D  D A T A  POINTS FOR
‘RO E’ . ‘SUNLIT’ TABLES

NR SCEL - - 26 INTEGER ND. OF VALID  641* PC INTS FOR
‘R SC E L L ’ , ‘T E M T I3 ’ T A B L E S

MS - - C’ I N T E G E R  NO. OF SOL AR C E L L S IN S E R I E S
IN EACH ELECT RICAL CIRCUIT

NSOC — — 21 INTEE-E R NO. CF V A L I D  D E T A  P O I N T S  FOR
‘ 5 CC ’  T A B L E— — P NtE CER NC. CF V A L I D  DATA ‘~OI N TS FOR
‘S PGRl’ TA BLE

-: NSUNMW — - 8 I N t E G EP  NC. OF V A L I D  D A T A  Po:NTS FOR
SUNMW ’ TABLE

NT B~ RZ - — 0 I~J T EC ER NO. CF VA LID D5~~A POINTS FOR
‘TEPPZl ’ TABLE

N TCZT — — 0 I N T E G E R  NO. CF VALID DATA POINTS 70R
‘TCZTT’ TIELE

N T C Z V  - - 0 INTEGER NO. CF V A L I D  D A T A  POINTS FOR
‘TC ZV T ’ lAD L E

NVC~ IS - - 0 INTEGER HO. CF V A L I D  D A T A  POINTS FOR
‘VCH ISI ’ TAB LE

NV C~’IO — - 0 INTEGER NO. CF VALID DATA POINTS COR
‘VCHICT’ TABLE

NVCH T — - 0 INTEC R NO. CF VALID DAT A POI N TS ~OR
‘VCHTT ’ TABLE

Nvc :4v — - 0 NT Z G Z R  N~ . OF V A L I D  D A T A  POINTS FOR
‘VCHV T ’ TA B LE

NV OE G — - 0 I N T Z G Z ~ NO. CF V A L I D  D A T A  POINTS FOR
‘S ADEGY ’ TABLE

NVLST — — 0 tNT E~GER NC. CF VA L I D  D A T A  POINTS FOR
— 

‘VL S T T ’  TABLE
IIVLOV — — 0 I N T E G E R  NO. CF V A L I D  D A T A  POINTS FOR

‘V L B V T ’  TA B LE
NVRISA — - 0 INTEGER NO. OF VALID DATA POINTS FOR

‘VP X S A I ’  TABLE
NVR :u - - 0 INT EG ER NO. CF VALID DA TA POINTS ~OR

‘VR IOT TA B LE
MXIII - - 0 INTEGER NO. OF VALID DATA POINTS FOR

‘XI HT T ’  T A B LE
NXI~4V - - 0 INT EGE R NO. CF V A L I D  D a T A  POINTS FOR

‘XZNVT ’ TISLE
N ZC 4RA - — 0 INTEGER NO. CF VALID DATA POINTS FOR

‘ZCHRAT’ TABLE
NZC 4RS — - 0 INTEGER NO. CF VALID DA TA POINTS ~OR

‘ZCHRST ’ TABLE
M iD? — - 0 INTEGER NO. CF V A L I D  D A T A  POINTS FOR

‘ZO:MPT’ TA B LE
N ZOV - — P Y N T E C - E R  NO. CF V A L I D  D A T A  POIN TS FOR

‘Z D IPIPV’ TABL E
siR , . - 0 INTEGER NO. CF VALI D  DATA POINTS FOR

‘ZR *T TAOLE
siRs - — 0 IN 1 E~ ER NO. OF VALID D A TA POINTS FOR

‘ZRS T ’ T A BLE
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TABLE 2-2 .— PER FORMANCE ANALYSIS INPUT (contd)

MA N E DIMENS IONS UNITS D FA U .T T YPE OE SCRI P IZON

MiS - - 
- 

0 ~NI EGER NO. OF Z ENE R DIO DES IN SERIES
N Z SM - - 0 ~NTE6(R NO. CF V A L I D  D A T A  POINTS FOR

‘ ZS HTA B ’  TABLE
NZ TC — - 0 ~N TEGE Q NO. CF VAL ID  D A T A  POINTS FØ Q

‘ZTCC (F ’ TABLE
PI4I AA O — D EGREES 0.0 REAL SOLAR AR ~ *Y SU R FACE A ZIMUTH

A NGL E FROM THE SOUTH
PHIAID - D EGREES 0.0 REA L S O L A R  A R R AY SURFACE TILT A N G LE

F RCM THE HC RI ZC NTAL
P 0 (3.2) - T A B L E  I~ I RE AL CLOU D COVE R M EDIFE E R POLYNOMIAL

C OE F F I C I E N TS -

P1 ( 3 . 2 )  - T A B L E  I’I REAL CLOU D C OV E R rOOT F IE R POLY NOMIAL
C O E F F I C I E N T S

P2 (3 . 2 )  — T A B L E  I~~ R E AL  CLOUD COVER MOD IFIER POLYNOMIAL
COEFFICIENTS

P3 13. 21 - TABLE I~~I RE AL CL OU D C O V E R  MO D I F I E R  POLYNOMIAL
COE F F ICIE NT S

GB — - 0.0 REAL STA TE— C F—C HARDE OF BATTERIES
09*11 ( 21) T A B L E  I’Z RE A L TABLE OF REFERENCE STATES-OF -

CH A RG E FOR ‘VSAT T ’
00FF — hAT TS#SO.M 0.0 R EAL SCL*R IN SOLAT ION EEV EL FOR LAMP

FL ASHER TUR N—OFF
DON — W & T T S # S O . N  0.0 REAL S O L A R  INSOL A T I O N  L EVEL FOR L IMP

FL ASHER TURN—ON
REFIN — - 0.0 PEAL HORIZONT AL SURFACE REFLECTIVITY

FOR SOL A R R A DI A TION
RI. — OHMS 0.0 REAL RESISTANCE OF CABLE CONNECTED

TO BATTER IE S
RL L — OHMS 0.0 REAL USER LOAD CABLE R SISTINCE
ROE (23) * TABLE 171 REAL TABLE OF SOLAR CELL 1—v CUR VE

CORRECTIO N FACTORS VS. SOLAR
INSOLATION

RS I — 0)455 0.0 REAL SERIES RE S ISITAN CE OF CABLE FOR
AK E L E C T R I C A L SCE TI O N OF THE
SOL AR A R R A Y

RSCIL L (2 6 )  C uS S T A B L E  I’I REAL T A B L E  OF SOLAR CELL SCRIES RE-
SIST ANCE VS. CELL TEMPE RATUR E

Sao :sc (36.2) OAYS .T 0.0 PEAL TABLE OF SOLA R AR RAY INPUT CUR-
RE NT D E G R A D A TI O N F A CTORS D UE
TO THE ENVIRONMENT VS. DAYS
SI N CE ST A R T CF TEST

SA OEC V (36.21 DAY S .? C- .O R EA L T A B L E  OF SO L A ”  A R R A Y  OPEN CIR-
CUIT VOLT A GE D~~~OA DATION CAC _
TOPS CUE TO THE E N V I R C N M E N T
VS.  D A Y S  S INCE S T A R T  OF TEST

SOC 4 21 1  - T A BLE I~~I RE AL T A B L E OF REFERENCE S T A T E S - O F -
CHARGE FOR ‘Al’

SP(COR — — D.C REAL SOLAR CELL SPECTRAL CORRECTION
FACTOR

SPGII •io.zp (SOC .SCJ 0.0 REAL TABLE OF ELECTROLYTE SPECIFIC
GRAVIT Y VS. STATE—CF—CHARG E

I 
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TABLE 2—2. —PERFORMANCE ANALYSIS INPUT ( contd)

N A M E DI M ENS I O N S UN ITS OE~~A U T  TYPE DE SCRIPTION

SUNLIT 423) VAITS TABLE 1 1  RE A L TA3LE OF RE~~ERE %C E SOLAR INSO-
LAT ION V ALUE S FOR ‘ROE’

SUN~ W (B) M !LLIW A TT S T A 3L E I II  REAL T A BLE CF R EV E R EN C E SOLAR 1550—
LAT ICN V A LU E S FOR ‘errae ’

T B A T T 16) F T A C L Z  I~~Z REAL TA B L E CF REFERENC E T EM PERATURES
FOR ‘V B A T T ’

TBF”Zl 110.2) IS G). F 0.0 REAL. TA 9LE OF ELECT ROLY TE FREEZING
T E M P E R A T U R E  V S .  E L E C T R O L Y T E
SPE CIFIC GOIVITY

I C S T D  - C ED.O REAL STA NDARD SOLAR CELL TEMPERATURE
USE D FOR ‘X II’ VS. ‘V V ’  TABLE

T CZ~~V (10.IE) — 0.0 REA L TA B LE OF ZENER DIDDE CURRENT
R A T I O  V S .  V O L T A G E  R A T I O  AND
T E M P E R A T U R E

T C Z T  (10) ‘C D.C REAL. T A BLE CF R E F E R E N C E  TEMP E R A TURE S
F O R ‘T C Z I V ’

TCZV (10) - 0.0 RE:AL T* 3 1E CF REFERENC E VOLT A GE
RATIOS FOR ‘TCZIV’

TEMTA B (26) ‘C T A B LE 1 I  RE A~ T ABLE CF REFEREN CC TEMPERATURE S
FOR ‘RSCELL’

THE L A D - DEGREES 0.0 REAL BUOY LAT ITUDE: •:uORTH, — :SOUTN
THELOD — DECREES 0.0 REAL BUOY LCNG TUOE •:VCST. — : CAST
TLLI- (16) SECONDS 0.0 REAL T A B L E  O~ NON— ETAP IDA RD FLASHER

PATTER NS (TIMES ON /OFF)
T LO (16.15) SE CONDS TA BLE 1 1  PEAL TAB LE CF STAN DAR D FLASHER PAT-

TERNS (ON/OFF) VS. ‘IFT YP(’
IP Is) ‘F T ABL E IT! REAL TABLE CF REFERE N CE TE MPE RA TURE S

FOR ‘A l ’
ISN’ZF — ‘C 0.0 R EAL SHUNT L IMIT ER REFERENCE T EM PER—

AT URE
TT A VE — ‘F 0.0 RE:A L A V E R A G E  Y E A R L Y  TEM PERATUR E AT

SE LE C T E D  LOC A TIO N
I Z B R — C 0.0 REAL TEMPER A TURE OF ZENE R DIODE AT

BREAX COWN VOLT A CE I’VZBR’t
UN - HOURS 0.0 REA L TIME ZONE NJM3ER (‘-(OURS BEHIND

GREENWICH MEAN TIME)
VBAT T (9.21.6) VOLTS TA BLE 171 REAL TABLE OF BATTE RY VOLTAGE VS.

CURRENT. STATE-C F -CHARGE , AND
TE MP ERATURE:

9 VALUES OF VOLTAG E VS.
‘X IB A I T ’  CU RRENT A T  £A C ) 4  OF
21 ‘DBA T T’ STATES—CF—CHARGE
FOR EACH CF B ‘ T E A T ? ’  TEMP-~
C P AT URES

* VOLTS 0.0 R E AL INITIAL E S T I M A T E  OF POWER SYS—
T EN OP E R A T I N G  PCINT VOLTAGE

VBU MN — V OLTS D.C REAL MINIMUM A L L O W A B L E  BUS VOL T AGE
VCH:ST 410.2) ‘~ .VOL?S 0.0 REAL T A B L E  CF DATT E’y CH A RGER

‘S A TUP .&TED/lC!Iv(’ IN PUT
VOL T A G E  VS. TEMPERATURE

2-22
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TABLE 2-2.-PERFORMANCE ANALYSIS INPUT (contd)

NAM DIMENSIONS UNITS D FA U_ T TYPE DE SCRIPT ION

VCHEOT (10.2) ‘F,VOLTS 0.0 RE;AL TABLE CF BATTE R Y CHA ~ GCR INPUT
VOLTAGE A T TURN-ON VS. TEMP-
E R A T U RE

VCH T (10.10) VOLTS 0.0 REA L TABLE OF BATTERY CHIR CER
‘ACTIVE’ INPUT VOLTAGE VS.
C H A R G E R  OUTPUT V O L T A G E  AND
TEMPE R ATUR E

V C)41T (10 ) F (‘ .0 R E A L  T A B LE C F R E F E R E N CE TE N P E R A T UR CE
FOR ‘VCHIT’

VCH V T (10) VOLTS 0.0 REAL TABLE OF REFERENC E CHARGER OUT—
PUT V OLTAGES FOR ‘VCHIT’

V~~(CA - A 0.0 PEA L S O L A R  A R R A Y  CPEP4 EIRCUIT VOLT—
AG E D GRA3 AT ION FACTOR DUE TO
T E M P E R A T U R E  UNC E RT A INTY

VL 9’ (10.10) VOLTS 0.0 REAL T A B L E  OF L A M P  REG~~L A T O R  OUTPUT
V O L T A G E  V S .  INPUT V O L T A C E  AN D
TEMPER ATURE

V L S T T  (101 ‘F (‘.0 REAL TLE LE CF R EF E RENCE TEMPERATURE S
FOR ‘V L B T ’

V L B V T (10) VOLTS 0.0 REAL TAB L E  OF REFERENc E INPUT VOL T-
AGES FOR ‘VLB? ’

V LR — VOLTS 0.0 REAL L A M P  V O L T A G E  RATING
VM AX IV — VOLTS 0.0 REAL MAX IMUM RAW POWER BUS VOLTAGE
VM INI V - VOLTS 0.0 REAL MINIMUM RAW PCWER BUS VOL TAGE
VRI ~~A T (10.2) ‘ .V OLTS 0.0 REAL TABLE OF ‘SATURATED/ACT IVE ’

LAMP R EGULATOR VO LTAGE VS.
TE MPERATURE

VRI( ’T (10.2) F ,VOLT S D.C REA). TA B LE CF ‘SATURATED’ LAMP REGU-
LATOR VOLT AGE VS. TEMPERATURE

VS *T NC - VOLTS O.C REAL SOLAR ARRAY VOL TAGE INCRE MENT
VSHT OR - VOLTS 0.0 REAL RE DUIRCO SHuNT LIMITER TURN—ON

VOLTA CE AT ‘TSHREF ’
V V (30) VOLTS TABLE I’Z REAL TABLE OF RErERENCE SOLAR CELL

V CL I A S ES
VZB R - V O L T S  0.0 REAL D R E A KO O W N V O L T A G E  FOR A SINGLE

2ENER DIODE
X C S T D  - MILLIWATISI 1*5.0 REAL STAN DAR D SOLAR INTENSITY USED

SO .C M FOR ‘X II’ VS.  ‘V V ’  TAB L E
X I 3 A T T  (9)  AMPS T A B L E  I~~I REAL T A B L E  OF REF ERENC E CURRENTS FOR

‘V CATT ’
x Ic-IMX - AMPS 0.0 RE~AL MAXIMU M A L L O W A B L E  CHA R GE CUR—

RE N T PER B A TTE RY
XI9I T (10,10) AM PS 0.0 REA L TA B LE OF H2USE KEE P !N C LOA D—

REGULATOR CURRENT VS. VOLTAGE
AN ) TEMPERATU RE

*1)-ITT (10) ‘F (‘ .0 REAL T AB L E OF REFERENCE TEMPER A TUR E S
- FOR ‘XII4IT’

X IHV T (10) V OLTS V .~ R E A L  T A B L E  OF REFERENt. VOL TA GE S
FOR ‘* 1HIT~XII (30) AMPS T ABLE 111 REAL TABLE OF REFERENCE SOLAR CELL
CURRENT S

2—23
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TABLE 2—2. — PERFORMANCE ANALYSIS INPUT (contd)

MANE DIMENSION! UNITS D FAULI T Y P E  D E S C R I P T I O N

ZN - - 
- 

0.0 REAL NO. CF CELLS TN SERIES IN A
SI NG LE B A T T E R Y

XPL T (10) OATS 0.0 REAL TIMES (DAY • ~4CUR/C*) AT WH ICH
1-V PLOTS A RE OESIREU

ZCHRAT (10.2) ‘F.OHMS 0.0 REA L TABLE CF OUTPUT IMPEDANCE OF
‘ACT IVE’ BAT TERY CHARGER
VS. IENPERA TU ° :

ZCHFST (10.2) F.OHM S D.C REAL TABLE CI CUT RU T IM PECAN CE OF -

‘SA T U R AT ED ’ BAT TE RY CHARGER
V S. TEMPERATU RE

ZO IMP (10.101 OHMS 0.0 REAL T A B L E  CF ZE N ER 0 ( 3DB IMPE DANC E
V S .  V OLT *CE AMO TEM PERATURE

ZOI PT ( 10) ‘C 0.0 RE A L T A B L E  CF PE C : P EN C_ TEMPERATURE S
FOR ‘ZO IMP’

Z O I’~PV (10) VOLTS O.U REAL TASL E CF RE r CRE NC VOLTAGES
FOR ‘ZOIM P’

ZRAT  (10, 2) ‘ P.0)- INS 0.0 R EAL T A B L E  CF ‘A CT IV E ’ LAMP REG ULA—
TOP IMPECINCI VS. TE~~PEPATUREZRS T 110.2) ‘F.OH MS 0.0 REAL TABLE CF ‘SATUR A T ED ’ LA M P  R EGU—
L A T O R  IM PEC A N CE VS. TEM P E R A —  -

lURE
ZSHTA B (10.2) C.OHMS 0.1, R E A L  T A B L E  OF SHUNT LIM TTIR DYNAMIC

IMPEDANCE VS. T MPERA TURE
Z T C C C F (10.2)  V O L T S . t / C (‘.1, REAL TA B LE CF Z EN( R DIEDE TEMPERA-

TURE C OEFFF!CIEUTS V~. THE
EPEA KCOWPI VCLTAC E

‘“S.. F REE FO R MAT SIA e T_ U P DATA ......

ACC CB — — 0.01 REAL REQUIRED ACCURACY FOR B A T T E R Y
STA TE-O F—C NAR GC CALCULATIONS

CT - - (‘.0 REAL CLOUD TYPE AT STAhT—uP :
( i .O:CIRR US CR CIRROSTRATUS
1.IJ:STR&TUS CLOUDS
Z.U:CTHER TYPES CF CLOUDS

HLL A - HOURS 1.0 REAL P~CMIuAL TIME INCREMENT FOR PER—
F O RMA ~ICE A N A t Y S E S  C A L C U L A T I O N

I N D~ LS — — 0 NIEGER LAM P FLAS HER CONDITION F L A G S
O LAM P FLASHER CFF
j:L&Mp FL ASHER ON (FLASNING)

S T A rT A ) - 0.0 REAL S T A R T —UP ii~~:: Y~~A R. D A Y .  HOUR.
MIP.UIt OF ST A RT OF T E S T

IC — - 0.0 RE~*L CLOUD COVER AT START—UP (TENTHS
CF SKY COVERE D )

I’.’’. FREE PCPMAT lIME—VAPI A NT CAT A ..‘...

CT - - 0.0 R E A L  C L OU D T Y PE ~~RZNG cIGN IFICANT
TI ME INTERVA L:
U.U:CIPRUS CR c !RRCSTRATUS

~.O :STRATUS CLOUOS
2.O:OTHE R TYPE S CA CLOUDS

2~21~
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TABLE 2-2. -PERFORMANCE ANAL YSIS INPUT ( contd ) -

N AME DIMENS IONS UNITS O FAU.. T T Y P E  
- 

D E S C R IPT ION -

OURA 13) - 0.0 R :A L DURATION OF SIGNIFICANT TIME
INTERV A L : OAYS.HOURS.MINUT (S

NTS - - 0 INTEGER NUM 3ER CF PCR ~ CRM AN CE ANALYSIS -~
DA TA PRINTOUT TIME STEP S OUR —
INC SI ONT EICANT TIME INT E RVAL -

~

IC — - 0.0 REAL CLOUD COVER OURIN C SIGN IFICANT
TI ME INT ER VAL (TENTHS 0! SKY ) -~

LIIIII J 
2—25
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1.1*0? D SPA.D SPA
1 ,O .O.O ,12,ci ,9,(’,
flsPt

A CELL • N • 0
CB.20.0. CD (GA ’2.O. CDE GB Z.O,
CLR.o.55. CN.O.e, CSHUO.1,
CURl.) 0.0. 50 .0, 8•”,O ,O .25 , 1.0 ,8.0.0,
D TA MB Ia O .0, 1 ,0 2.0 , 3 .Q.  ‘+.~~ , S.~ ,e. O , 7,~~.

11,0, 12,0, 13~ c~. 14.0, 15.~~, 1 6.0,
*7 .0 , 18.0, 19 .0, 20.0.21.0,22.0, 23.0, 24 .0,

2.8NN ,N .35 6 ,7.056 , 1O .656 ,12 .NS 6,l N.256 .12.456 .8.8b3 ,
b ,2 5 6 .3,456 ,l ,e5b ,— O .1NN ,— 1.O 14 q ,—I, 9I1I ,—3, 744 ,.3.744 ,

DT TA I.L.0 ,32 .O.6O ,O, 91.O ,l Z l .O ,1S2 .O ,167 .fl, )82.O, 197 .ID,21 3 .O,
221 .o,22 9.O,237 ,O,2 NNs O ,27 q,O, 3oS .O.335 .O, 365 .O,3Ne~~0.O ,
—7. 3, A, 6,—S. S ,~~N.0,— L . 4 ,2,2 ,’4.2,4$ ,9,S.A, 8.O ,
9 .8 , 10 ,3 ,9 . A  , 8 , R ,~~ ,N , 1.6 .— M . O  , .7 .3 , INS.c .0,

QTTES G I S .O, OTTPCD .lS,O , DTTP5G .20.fl ,
HDERa D.2 , H (’ZMX.15 ,O,
IC I4RT .l . IF TY PE ’B , (PSG .I, IS H’2,
NBATT .2, NCQEG’3 . N CU R ZU 2 , NOTAMB. 2c . ND tyA .~~$,
N(SP~ Z ,  r4P~~) Q ,  N PLT a)O, N5.30, N5PGR .11,,
P4TBFRZ.jQ, NTCZT .3, NTCZV ’IO , NVDEGU2,
P4VCH!S.2, NV CH IO .2 , N V C M T 2 , NVCH V .2 ,
NV L B T S1 , N V L B V S 1 O . NVR IS* ’7 , NVR IQ .7 ,
PIX IH T .7, N K I MV ’ I O , NZC HRA’ 2 , NZCHRS .2 ,
NZDT.7, NZDV 3 , NZRA ’7 , NZR5 7,

~4Z5a3 , NZSH .2, NZTC .IO ,
PHI AAD’O,o, PNIA ID .O .0,
Q8.~~,75, QOFF O,69319320. QON.O .l3863A6~.,
RL.O ,02 , REFL)-4a0,3, RLL.O.O5 , RSA .Q,O5.
SA O E G C~~U,o, 73~ .0 , 2000 .0, 33.0,0 ,0 ,0, (0.0. 10 ,0, 33’O .0.
SADES V ’O .0 , 2000.0, 34 .fl,0 ,O ,D .5.0, 3~~’G ,0,
SPECO R’I.) gB ,
S~~GRI .O.fl.O.7.O.4,O .A ,O.8,1.O ,’(.Q.O, -

I .09 , I ,  p 3 ,) .17 3 . l.2 1S , 1.25 8 ,I.300 .N .O,O,
TBFRZI.1 . 3~~. .29 , 1 ,28 ,1.2 7. 1 ,2 6, 1. 22 , 1. 1 6 ,). 10 , l.0 ” , I , Ol ,

— 9S .O,~~97.O ,— 92.O . 78,0, 76 ,O ,.3O.O,2,fl, 18 ,O,2S .O ,32,O,
TCZl V .—2 .fl,~~I.f),O.0D ,O, O2,0.O7,O.l 7 ,Q,33 ,O,57 ,1.OS ,l ,NO ,

1 ,V , 0,00,0.02,O,ON ,O.IO ,O,21 .0.N0.1,.64,l,OU ,1 .25 ,
O, 00.b.0l,O .03.0.O7 ,O.15 ,O.26,O.’13 .0,6’4.O,95 ,1 ,1S ,7050.O,

y C Z Is—S B ,ci • 25 .0, 1 00.0, 7•o , 0.
TC ZV Q, 92 ,O ,93 ,O.914 ,0.q5 ,D , 96 ,0,97 ,0,98 ,O.99 ,1 .O0, 1.OS ,
THELA D S 33 ,9333 , THEL. O O sii8 .3833 .
TLL Is O .5, 1.2 . )N ’Q ,O ,
TS)4R (F 20,0, TTAVE .S8 .9. TZ RR.2O.o , TZN ’8,O.
VBUS *10 ,O , VP (GA .5 ,0 ,
vC H l S T — O ,O , 2O~~,O ,8.U .n ,17 .O ,)7 ,O ,O.O .0,
VCMIOT .O .O • ZO~~,O , RIO .0 . 1 ,5 , 1 .5
v C I 4 I t s l 7  .0 • 2~ .0 , 8.0,0 , 17 ,o , 22 .0 , 88.0 .0,
VC HTT.O.O , 200.0,8.0,0,
VC P 4VT U IM .2,l N.S,8.O.O,
VLBT.O.0,O.O ,9.M ,)).6,Il. 7,II, 91 ,l I , 98,12 0,)2,2,t5.eS ,

12 ,0, 12, 2 , 15.65,
0.0,0,0,9.4 .11 .6.1 1.7 ,11 . 91, 11. 98.12 .0,12.2, 15.65,
C,O ,r,.O , 9, 4 ,) 1.6,11 .7 , 11 .91, 1) .96 • 12. 0 ,12.2 , 15 .65

FIGURE 2—2 . SA~~LE INPUT FOR PERFORMA NCE ANALYSIS ( Sheet 1 o t 2)
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0 .U ,o~ 0 ,9~~
4 ,11,o , I l  • 7 • 11 . 91 .11, 98,12 ,0 • 12.2 , )S,65

0.0 ,c.0 •9,4 .11. 6,11.7 ,11 . 91 , 1 1.98,12.0,12.2 , )5.65
0,O ,~~.0,9.4,II.~~,1I.7 ,I 1, 9),)1.98,)2,O,I7.2 ,l5.65,3flIt).0,

VLSI Ts—~ O .O .o ,0 , 25 .0 ~S0.0  , 75 .0 , 100 .0, 150.0, 3•o .0,
VLBVT .o,o ~~~~~ 10 ,2 , 12.2, 12 .3, 12 .7, 13 .0, 13; 25, 18 .0, 100.0 ,
VLRSI2,O , VM,XIV .2O,0 , V MINIV UO ,O,
V R I S A T S NQ, O ,Q,U ,25 ,0,5O ,C ,75 .D, 100.0.JSD .O.3.0.0.7 •2 .3.3•O .O.
V~~IOT s—NO,0, ~~.0.2S .O ,S O , O , 75 .0,1O0 ,0,IS O ,O ,3’C,O ,7•O ,6,3.0,O,
V S A I N C U Q ,2 5 ,  V SHT OR sR ,97 , V1 8R52 ,9,,
X ICHNX .lO .0,
X I I 1 1 T 5 2 S 0,U,.000759 ,.0027 ,.00329 ,,003 65 ,,003 8 .,004I,.DO 42I ,,0081$ 2 ,

2.0 .0 , . oo0759 , .0027 . ~ 00329 , .00365. • oo 3s ~~. Oo~~I,  . 0 04 2* , • 00842
210.Q,,000759 ,.OO27 ,.00329..00365,,0038,.OONl,,00 421 .,00842 ,
ZIO.0..000759,,0027 ,,00329,.00365 ..0038 ,.O0111..O0421 ,.O08’42.
Z’0.Q..oOOlS9 ,.OO27..OOlZ’,.OO3 6S..OO38~~.OO 9l..0O’I2l..OO842 ,
210.0,,000759 ,,0027 ,,0032 9 ,,003 65 ,, 003 8..OO 4l ,,00N7I ,,00842 ,
2•o,n,,000759 ,.0027 ,, 0032 9,,003 6 .,003 8 ..0Oql ,,00921,.00642 ,
30.0,0,

* IMI T s — 4 0 . O  ,Q, O . 25 ,0 • 50.0  , 75 .0, 100,0, 150.0 , 3.0 ,0 ,
* I ..4~~T 50,0 ,~ .e , ( .5 , 3 , 8  ,M .5 , 10 .0 , 12 .3 ,  18 .0 , 20 .0 , 100 .0 ,

X P L T 5 I  ,0 ,i • 15 . 1.3 . 3 •‘45. 1.6 ,1 .a .2,3.2.4s ,z.o,3;N ,
ZC HRAT. O ,rj,2Ci0 ,0 ,R.0.O,O ,j ,O ,1 ,8.O,O .
ZCH R S Iu O,O, 200.O ,8.O,O ,1 ,O ,1 ,O ,ø sO,0 , 

-
4P.CI. 069 .0 • 098 , C. I~~~~. 710.0 • 0.093.0, 138 2’~3 , 7.0.0,

0. 120 .0 ,  l iE’ ,0 ,3l~ , 7•o.0 ,O, )35 ,O. 187 .0. 350 , 710.0,
C’ . 14 1 ,0 .  197 .0. 367 .7.0.0 .0. )49  .0. 205 ,0.390 ,7’O ,O ,
0. )SS,Q,215 ,0.’400,37.O.0 ,

50.0 .0,0, 30.0 , 50.0 , 90.0, 150.0, 310.0,
Z0!MP V.N.983,7,872 .19 ,955.7 0.O , - -ZRA 15-40 ,0 ,O .o ,25 .0 ,co.0 , 75.0, 1 00.0, IS” .O • 3•~~.0, 7.0.0011 , 3*0 . 0 ,
ZR STs~~NO .0 ,0,~ , .5 .0 ,SO ,0, 75.0 , 100,0, 350,0 , 3’~~,O , 7•O.~~7I1 , 3.0,0,
ZSHT Ab sO.n , 1 00.0. 8’O ,D .0 .7 ,0 .7 • 8.0 .0,
zTc oE r s 2 .~,,2.e ,3 ,o ,N ;o.s ,o.s.7 .7.o ,2o.o .loo ,o ,2oo,O,

— O ,fl7 ,—C.O 8 , O.fl7S , O,D’I~~, 0 O O 5 ,0,O2S ,O.O’4 ,O,O7 7,Q,09S ,O ,O97 ,
S B ~. 

I)
1~~~5.fl,I .0.C,O ,O, 0.O,O1 • 1 ,o,O .5 ,O,S , I,
1, O ,O, M . O ,0 , 0 ,l .0.3  .0,

1, O , 0 ,4 . 0 , 0 , 0 , D . O , O . O,

3 ,0 ,O , ’4. O , 0 , O , O , f l , 2 , O ,
2 .0.0,8 .0 .0.0,0.0. 3,0.
I ,O. 0 ,9 , O , o ,Q , o ,o , o , 0 ,
1 ,O ,O ,$,O, t) ,O, 1.0.1.0 ,
I ,O . Q , 4 , q 3 , Q . O ,o,O,z , O,
2,O ,O,8,0,D , O ,0 ,Q,3,fl.
( , 0 .0 , ‘4 .0 .0,0 .0 .0 , ‘4 .0,
1 .0.0.4.0,0,0,0.0,5.0,

~E0,
YES

FIGURE 2—2 . SAMPLE INPUT FOR PERFO~~ANCE ANALYSIS (Sheet 2 of 2)
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50140—27

TABLE 2-3.-DEFAULT DATA FOR LEAD/ACID BATTERY SYSTEM

V A R I A B L E  OIN(hSIONS DEFAULT VALUE
-

AA (23 .5.5) -
A A(l ,I,1) 1:000, o;,9s. 0.995, O,9c2, 0,988 , 0.98’., 0.976,

0.968, 0.960, 0.950, 0,930, o.920, Q,9(~~, 0.900,
O.PqO, 0,880, 0,870, 0.8sO, 0.830, 0.78;, 0.000

A A I I ,2,1) 3 .000, ~,998 , O.995• 0.992 , 0.988 , 0.96’., 0.976,
0.968 , 0.960, 0,950 , 0.930, 0.920, O.91o, 0.900.
0.890, 0.880, 0,870 , 0.850, 0.830, 0.787 , 0.000

A A ( I , 3 ,3 I I, 0Q0, ~~~~~~ 0,995, 0.992, 0.988,0.98’., 0.976,

~.9é8 , 0.960. 0,950 , 0,930, 0.920 , 0:910. 0.900,
0.690. 0,880, 0,870 , 0.850, 0.830, 0.787 , 0,000

A A ( I . 4 ,I) l. 0o0, v .976 . 0,956 , 0.940, n.93o, O.92~~, 0.9(0,
0.9QQ, 0,880, 0,860. 0.833 , ~.8I 7, 0.BO O, 0,782,
0.7*5, O.7’47. 0,730, 0,685 , 0,640, 0.S21, 0.000

AA ( I , 5.I ) 1.000 . 0,835 , 0, 670 , 0.6 10,  0.585, 0.560, 0,540,
r’.S2S , 0,510 , 0,490 , 0,470, 0.460, 0.435 , 0,422 ,
0.4(0, 0,396, 0.375 , 0.359 , ~.30o, 0.708, 0.000

A A(l .I, 2) 1.000. 0,998 , 0.995 , 0,992 ,0.968 ,0,98’., 0.976,
0,968, 0,960, 0,950, 0.930, 0,920, 0.910, 0.900,
0.890, 0.880, 0.870, n ,850, 0.83o , 0.187, 0.000

AA (I ,2,21 1, 000, ~ ,998 , 0, 995 , 0. 992 , 0. 988 , O~ 989 ,  0 .976 ,
0. 968 , 0 ,960 , 0. 950 , 0. 9 3 0 ,  ~ ,92o,  0. 9 10 , 0 .900 ,
0 ,890 , 0. 880 , 0. 870 , 0 .850,  0 .830 ,  0, 78? , 0.000

A A I I ,3,2) (:000. 0.998,0,995 , 0,992,0,988,0,98’., 0.976,
0.968, 0,960, ~~~~~~ 0. 930 ,  0. 920 .  0. 9 10,  0,900,
0,890, 0.880, 0,870 , 0.850. 0.830, 0.787 , 0.000

A A (1 ,’I,2) 1, 000, ~,976 , 0.956 , 0,940, o.930, 0,920, 0.910,

~~~~~~ 0.880, 0.860, 0,833 , o.917 , O,80~~, 0.782,
0.7*5. o.7’47, 0.730, 0.605. ~,64Q, 0.523, 0.000

AAI I ,5,2) 3,000, o,8~ S, 0.670, 0.610, 0.585. 0:560, 0.540,
0,525,0,51.0,0.490, 0.970, 0,460, 0.’435, 0.422,
0.’.io, 0.396, o,375 , 0.354, 0,300, 0.208, 0.000

A A I I ,1 ,3) (.000, 0.998 , 0,995 , 0.992 , 0.988 , Q,98q , 0.976 ,
0.968, 0.960, 0,950, 0.930, 0.920, O.9l~~, 0,900,
O ,69Q, 0. 880 ,  0,870 , 0.850, 0 .830 ,  0 ,167w 0.000

A A ( l ,2,3) 3.000, 0.998, 0.995 , 0,992,0,988,0.98’., 0.976,
O.9ô8 , 0.960, 0,950, 0,930 , 0.920, O.’Io, 0.900,
0.890, 0,880, 0,870, 0.850. 0.830. 0,787, 0.000

AA I I ,3,3) 3.000. o.9~ 8, Q~
99S , 0.9c2 , o, 988, 0,98’., 0.976,

fl ,9~ R , 0.960, ~,950 , 0,930, 0,920, O.’IO, 0.900,
0, 890 ,  0 .880 , 0, 870 , 0.850, c.83O, 0.787, 0.000

AA I I ,’4,3) (.000, 0.976 , 0,956 , 0,940, 0.930, 0,920, 0.930,
0.~0o, 0,880, 0,

860, 0.833 , 0,8(7, 0,800, 0. 7 82 ,
0.765 , o.7’. , 0,730, 0.685. 0.690, 0.523, 0.000

A A ( l .S ,3) I.OC’O, ~~~~~~ 0,670 . 0.630, ~,5BS , 0.560, 0.590,
0.525, 0,510 , 0.490, 0.470, 0.960, 0,’.35, 0,422 ,
0 , 9 3 0,  ~~~~~~~ 0, 375 , 0 .3 5 4 , 0 ,3 00 ,  0. 20~~, 0 ,000

A A ( 1 , l , 4 )  1, 000, 0, 9~~B , 0. 99S , 0 .9 9 2 , 0 .98 8 , 0 , 964 , 0 ,976 ,
0,968, 0.960, 0.950 , 0,930, 0,920, 0,91 0, 0,900,
0.090, 0.880, 0,870, 0.850, 0,830, 0.767 , 0.000
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50 140—27

TABLE 2-3.-DEFAULT DATA FOR LEAD/ACID BATTERY SYSTEM (coritd)

VARIA 8L ( DIMENSIONS DEFAULT VALUE - -

A A I I , 2,’I ~~~~~~~~ o , 9’8 , o, 99S , ‘i.9~~~, ~~~~~~~~~ 0.
984 , ~~~~~~

o,96S , 0.960, 0.950, 0.930 ,  0.920, 0.910, 0,900, 
-

0,890, o.aSO , 0.870, 0,850, 0.830, 0.78? , 0.000
A A * I , 3.4) 3 ,000, O .996 , 0.995 , 0,992, 0.988 , 0,984, 0.974,

0.968. Q• 96Q , 0,950, 0.930, 0.920. v.910, 0.900.
0.890, 0.880, 0.870 , 0.850, 0.830, 0,787, 0.000

• A * (l ,4,’I) 1,000, ~~~~~~ 0.956 . 0,940, 0.930, 0.920, 0.910,

~~~~~~~~ 0. 880 , 0.860 , 0.833 , ~,8I7, 0,80~~, 0.782,
o, 7*S , Q, 7’.7, 0,730 , 0.695 , 0,640, 0.523. 0.000

£ A l I , S ,’41 3 . 000, 0. 835 , 0.670 , 0.630, 0.565, 0,560, 0,540,
0.525 , 0. 510 , o. ’490 . 0 ,970,  0.960, 0,~~35, 0.922 ,
0:9,0. 0:396. o,375 . Q•3S4, 0.300. 0,208, 0.000 --

A * (I ,l ,SI  I , 0~ 0, 0.998 , 0,995 , 0,992, 0.988, 0.984, 0,976,
r,968 , 0.960, 0.950, 0.930, o.920, 0.~~3o, 0.900,
0.390, 0.880, 0,870, 0.850. 0.830, 0.787, 0.000

8*13,2 .5) 1, 000, Q.9~ 8, 0.99S~ 0,992, ~.988, 0.989. 0.976,
0.968 , 0.960 , 0.950 , 0.930, 0.920, 0,910, 0.900,
0,890, 0,880 , 0.870 , 0.850. n .83o, 0.787, 0.000

A A ( l ,3.5) 1,000 , ~,998 , 0,995 , 0,992, p .988 , 0.984, 0.974,
o.’~~8, 0,960, 0,950, 0.930, 0.920, O.~~1o, 0.900

, -

- 
0.890, 0.880, 0.070 . 0.850, 0.830, 0.787 , 0,000

** ( 3 , 1I , S)  3 ,000 , ~ . 976 , 0,956 . 0.990, 0.930, Q ,92fl , 0,9(0,
0. ,00, Q.8~ 0, 0,860, 0,833 . o.817, 0.800, 0.782,
ü,7*S , o,7’.7, 0,730, 0.685, Q, 69o, Q ,S2 3, 0.000

AA ( I , 5 ,S) 1 :0CC . o.~~3S , 0,670 , 0.6(0, 0.585 , 0.560, 0,540,
0,5z5 , 0.510 , 0.990 , 0.970. o,960, o•935, 0.422 ,
0.930 , 0.396 , 0.375 , 0.359, o.300, 0.ZOo. 0.000

*0) (15,2)
* 0 3 ( 3 ,1)  o, Sa , 0.6, 0.6 5, 0.7 0,75 . o.775 , ~•8, 0,825 ,

0,85, 0.eiS , 0,9, 0,925, O.9S, ~,97S~ 3.0
£ 0 3 1 3 ,? )  0 .0 . 0 . 05 , 0. 2 , o;N , 0,88, .38, (.5. 3,,1.

2. ’., 2 .9 7 , 3 .70 , 9 .3S ,  S.3, 6.2, 7.7
AD ? (8 ,2) - -

*02(1 ,31 ~~7s 0,175, 0.8, 0,825 , 0.85, 0,,. 0.95, 3,0
A 0 2 11 ,2) 0,0, 2.0, ‘I .O , o . 3 , e. $ , 3i ,4~ 22. 3 , 30 ,0

8(7* 8  ( 3 6 , 8 3
SCT *B (I, I, 2,235, ~~~~~~ 2,19~~, 2,1,8, 2.202 , 2 214, 2,730 , 2,249 ,

2.258 , 2.2 12 , 2 ,286 , 2.300, 2,31 9 , 2.328 , 2,342 , 2,356
B E T A b I I , 2) 2~~2’.S , 2:2’’. 2,2o0 , 2 ,197, 7~~396 , 2 :21 0, 2 ,224 , 2.238 ,

7.252 . 2.2 66 , 2 ,280 , 2,794 , 7.308 . 2,322 , 2 .334 , 2.350
B (TA 8 (l ,31 7,350 , 2 ,3 5 , 2 ,Z~~I , 2,779 , 2 ,234 , 2.231 , 2 .239 , 2,(96,

2.3 6 4 , 2 ,1 23 , 2.081 , 7.ose , 3, 875, 3, 68~~, 3.4~ 0, 3.300
8(7*813,4) 2,295, 7,338 , 2.338, 2.353 . 2.354, 2,3’.4, 2,309, 2.273,

2,237 , 2.203, 2,165 , 2.392, ~,971 , 3 . 600,  1 .63 5 , 3 .463
5(T*8 (I,S) 2,338 , ~,360 , 2,378 . 2.392, ~,395 , 2, 38~~, 2.390 , 2,303 ,

2~~270, 2,2’43 , 2,222 , 7,~~q9 , 2.034, i, 87j, I. 70~~, (.5446(T*S(t,6 2,)7S.2.400, 2,420, 2, 44 0 .  i.’.95, 2.43). 2,342 , 2.355 ,
2.327. 2.305. 2.2 6 3 , 7.1.0. 7.095. I.~~32, 1.770 , 3,605

8(7*8(1, 7 . 2 ,406 , 2,428 , 2, ’.SO, 7 . 4 6 7 ,  7, 4 75 , 2,~~Se, 2.42 3 , 2.399 ,
2,361 , 2. 3~~l , 2 ,33 6 , 7.263 , 2 ,320, 3, 95$ , 3 , 795 , 3,630

8(7*813,61 2~~~76, ~~~~~~ 2,973 , ~.992,3.OO0, 2.906 , 7,960 ,  7, 9 3 l ,
2,09 8 , 2.863 . 2,026 , 7,7e~~, 7, 629, 2.~~90, 2,290 , 2 ,340
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TABLE 2—3.-DEFAULT DATA FOR LEAD/ACID BATTERY SYSTEM ( contd)

VAR IAB IC DIMENSIONS DEFAUL T VALUE 
-

81 
- 

(5 )  0. Ooo I , o;oo,, 0.005, 0.5, 3.05
8T(P’P 116) *60.0, 1’.C.O, 320:0, 300,0, 00,0, eo;o , ‘40.0 , 20,0, 0.0.

-20.0, —40.0, —60,0, —60.0. —100,0. —320.0, —1 90,0
C L S I T  (6) 0.25, 0.55, 0.77, 1.17, 2.03, 3,05,
CLST (6 ,7) -

. -
C L S T I I •I )  1.112, 1:162 . 1. 190 , .235 , 1.360, l,43~
C L S I I I , 21  3 . 0 6 9 , 3.129 , 1.1 61 , 3.200, 1.2’I, 3.361
CLS T (I ,3) 1.072 , ~~~~~~ 1, 130 , i.~~S7, .232, (.282
C L S T (I, ’.) 3 .064 . I. 0~~’., 3.1 1 6 , 1.1 39 , 3 .207 , 3. 299
CLS I (I , I 3 ,032 , 3 •o~~1 • I • 060, 1.078, .o99, 3,12 3
C L S Y (I .6) 3 ,03 6 , ~~~~~~ 3.030 , 1,093 , l.0’49, 1,067
CLSTI), i) 1.0c8 , i, 016 , 1, 03 9 , 3.026 , 3 .039 , 1,039.

CL 5TT 47 ) 0.3, 0.4 , 0 ,5 , 0.6~ t.0 , 2.0, 3.0
FA (7,5)

FA(l ,l) 0.3~~2, 22.93 , —0 ,279 , —0.243 , 3.851, 0,002, —o,~~
S

F A 4 l ,2) ~,0, O,~~o7 , —ø,oS , —o .0~~iS , —0 ,322 , —Q ,l56~ —o.0~ 5
F A I I , 3 )  360.”’., 2 4.~~2, —1 ,19 , —1 :09 . 0.58, —0,3 8, 0.28
F * ( t . ’ . )  o .i i i l , — Q . 0 3 9 9 , 0 .0032 , 0.0029 , 0,0093, 0.0, 0.0008
FA (l, 5) 0.0905, —0.043, 0:00,3, 0.0015 , —0 .0039, 0,0004, —0,0004

P0 (3 ,23 ~,Sq8, ~~908, ~~~~~~
3,030, 0.729, 0. 959

P3 13 ,2) 0.00026 , —0,032i ’4~• —0.03217,
—0.o1 39” , -0.00652, —0.02304

P2 (3 ,2) 0.0~~21, 0.0302 , 0.0036,
n:ooss 3 . o .ooI 9I , 0.00767

P3 (3 ,2) —0.00035, 0.00IIN , .0.00059;
-0.00066, -0.00091, -0.000,1

~BA T7 (21) C~.0Q, 0,03. 0.05, 0.i0, o.~~S, 0:20, 0.25,
0.35, 0.40. 0.45, 0,’.75, 0.50, O.10~ 0.15,
0,80, 0.86. 0.875, 0.89, 0.92, 0.9~~, 1,00ROE 123) 0.07600, 0.05900, 0.O’403ø, 0,03*30, 0.02~~~0, 0,02*20,
0.03100 , 0.00790, 0.00570. 0,00480, 0.00363 , 0.00335,
0.0026’., 0.00223, 0.00200, 0:00*77, 0.00168, 0.00348,
o;0n132 , O’00l?~~, 0,00120, 0.00222. 0.00329*85Cr1.L (263 fl,18g9 , o.I8 16 , 0,I1’.2, 0.1668 , ~ ,IS96 , 0.3524 ,
0 .3509 , ü, 1’ S 8 , 0 , 3 4 0 0 , 0 .3350 .  0 . 13 11 , 0 .3283 ,
0.12*7. 0,3240, 0.1213 , 0,1 376. 0,3130 , 0.1075,
0.l~~i 6 , c,0957, 0,090’.. 0,0960. 0,0823, 0.0785,
0,0748, 0,0709

SOC 1 2 3 )  o.On , 0:03, 0.06, 0.30, ~,l5 , 0 20. o,3~~, 0.40, 0,50,0,60, 0,10. 0,75, 0.80 , 0,825, 0,85, 0,875, 0.90,
0.925 , 0.’~~, 0,975, 1.00

SUP~%~3T (23) 5 0 , 6.0. p .o, 8,0, 9,0, *0:0, 35.0, 20.0, 25,0,
30,0, ‘.0,0, 50.0, 75,0, 300,0, 320.0 , 190.0, -
*60.0, 200.0, 253.0, 30~~,0, 39’I,O , 500.0, 590.0

5U’.M’. 8) 590:0, 394.0, 253:0. 339:6 , 300.0, 50.0; 25.0, s,o
78*17 (6) — ‘.0.0, —20 .0, 50.0, 70.0, ,O;0, 320,0
T (”T*8 126 * —3 ’ .O.O, i2~,,o, —300:0, —60:0, —60.0 w ~‘.~~•o~—30 ,0, —20 .0, —10.0 , 0.0, 30.0, 70.0. 30.0.

40.0. 50.0, 60.0, 7Q~ 0, P0.0, 90,0, *00.0,
130 .0, 320.0, *30.0, 290.0, 150.0, (40.0

2— 30
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TABLE 2-3.-DEFAULT DATA FOR LEAD/ACID BATTERY 0Y~3TE~-1 (contd)

VA P lA )~LE DI,(NSIO9S DEFAULT vaLUE

TL0 (16,15) 
—

73.0 (3,!) 0.3, 0.7, 1”.O,o
73.0 (1,2) 0.5, 2.0, 14.0.0
13.0(3 ,3) 0,4, 3.6, l’.’O.O
7 3 . 0 3 1 ,1,1 1.0, 5,0, 34’O.O
TLO(3 ,S) 3,0, 3.0, 1.9.0,0
13.0 (3,63 3.0, 1.0, l”.o,o -
13.0 (3,73 5.10:3. 0,7), 0,3, 0.6, q~ 0.O
13.0 (1,8) 0.’., 0.6, 0,9, 3.6, 12.0.0
I LO ( 1 ,9 )  0. 4 , 0.6, 2,0, 5.0, 12.0:0
T L C  (1 .30) I.0, - IS~ 0,0 -

13.0 (1,1 3 ) 16 0,0
13.0(1,32 ) 16’0.0
ILO(1,1 3) 16•O.0
T L O ( l . l 9)  16 .0.0
1 3 .0 ( 3 , 3 5 1  3 6 ~~0.0
IS) —90,0, —70.0, 50,0, 90.0, 320.0

VB *TT (9 ,21,6) -
V 8ATT(~~ , ~~~l )  1 96 1 8 , 1 . 9808 , l. 999 7 ,2 . ) 8 5 0 .2 . 292 3,

2.3’41 7,2.3608 .2,3150,2.3791
V SAT T (l, 2 ,1) I,9808 ,l.9’97,2.0187,2,1992,2.30$S.

- 2.3531,2.3702 ,2,38’4S,2,31’Z
V O ATT I  1. 3, i ) l.~~997 ,2 .0l81 ,2..0378 ,2,223O ,2.315I,

2,-3624 ,2.3~ 97 ,2,394~~,2.3~ 8$
YBA T T I 3, 4 .1) 2,0187 ,2,0378 ,2,0567 ,2,2467 ,7,327S ,

2. 3 702 , 2 .  3892 ,2,11035 ,7, 14003
Y8A77 (1, 5,3) 2.0413 ,2.0662 ,2.O87I, 2.2S62 ,2.3370,

- 2 ,J769 ,2,3~ i0 ,2 ,’4003,2.4)30 S
98A1 T 4 3, 6,1 ) 2.0757 ,2.0998,2.1090,2.2705,7.3965,

2. 3664 , 2, ‘*073 , 2. ‘42 3 5, 2. 4243
V B A T T (  

~~, 
7 , 3 )  2 . I I 3 7 ,2. I 328 , 2. 1660 ,2 .2781 ,2. 3541,

2.3921 ,2 ,9I 77 ,Z.’4320,2.9347 - .
V R A T T ( ( ,  8.3 ) 2 . 3 c 17 ,2,110i ,2,2050, 2 .2095 ,2,35 79 ,

2,3980 ,2 • 4272 ,2.9’IlS , 2.4.62
V B A T ~~~~1, 9 ,1 *  2 ,18O2 ,2 .I~~92 ,2 ,232S ,2 .3*23 .?.373$,

2.4 111 ,2.M 4 1 5 ,2.’4SS7 ,2,’IAOS
3 . 10 , 1 )  2. 2075 , 2 ,2 2 6 8 ,2 . 2 6 1 0 ,2 ,33 4 1 .7, 3$ 13.

2. ~2 25 .2. ‘1S51 , 2 , ‘4 700, 2. ‘4 7 ‘.7
Y D A T T I 3  ,1~~,3 > 2.2372,2 .2562 ,2,2 9141 ,2, 3SSO ,2,9004,

2.4320,2.4 700 .2. 9943 ,2.98~ O
V R A T T I (,12 ,1 ) Z.2657 ,2,28’+7,2,32)8,2,37S0,2.9)30,

7.490S .2.’43’.3,2.’4985 ,2.5032
VR *TT( t , 13 ,1) 2,2752,2,2”4Z ,Z,3322 ,7,3869,Z,9292,

2. 4 6 6 2  .2 .5 321 , 2,52 70 , 2.5337
V 5 A 1 1 4  ~~~~~~~~ 2,29’12,2,3 133 ,2.3’4*7 ,7.3988,2,43 16,

2. 48 14 , 2 , S ’ . l 2 , 2 ,S555 ,7.5402
~3* TT( ),lS .1~ 7.2990,2.3180 ,2,3’.6S,2.4035,2.951 9.

2.S770,2.6’410,2,6S52 ,2,6eO0
V e A T T I  3, 36 .!) 2.303$ ,2.3227 ,2,3S12 ,7.4003 ,2.4652 ,

2. 5724  , 2, 7’407 , 2. 1550 , 2. 759$
V8 *11(~~,I1~~I I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

7,5944 , 2.7882 ,2,802 5,7.8072
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TABLE 2-3. —DEFAULT DATA FOR LEAD/ACID BATTERY SYSTEM (contd)

V A R I A B L E  D IM(I ,S1ON S C E FAU L T VALUE 
- • . 

S

— 

V BAT T( 1, 18 ,1) 2.3221 ,2.3’417 ,2,3655 ,2.’11 77,2.4766, 
—

2 . 6 3  72 ,  2 , 8358 , 2, 8500, 2,8547
V BATT ( 3, 19 ,1) 2.39l7 ,2.3608,2,3197 ,2,~I259 .2.M93I ,

2. 6 34 9  , 2. 8 54 1 . 2. 8690 .2 .8  738
V B A T T (  I ,2c, 1) 2.3,74 ,Z.366’4 ,2.386h4 ,2.4301 ,2,’4’9’4,

S 2.6 4 9 S .2.8642,2.8785 ,2.883Z -
V B A T T I  3, 21, 2 ) 2 .36 08 ,2,3797 ,2.’400.S ,2.’I’42S ,2.5121 ,

2. 1. 7 1’4 • 2. 8138 .2 ,  888 0  , 2. 892 1
V R~~1T (  * ,  1, 2 )  *.8953 ,1. 9*’4 2 , I , 9332 ,2 .IIB S ,.2.2258 ,

2 .27S2 ,2.2~ 42 ,2, 308S ,2 ,3333
VB* TT( 1. 2 , fl 1. 91M 2 , I , 9332 ,I, 9523 ,2.1328 ,2.2420,

2.26*7 .2.3038 .2,33 8~ .2.3227
V 9* TT * I ,  3~~2)  1. 9332,3.9523 ,l, 9712 ,2.J56S,2.2481,

2. 296 I, 2 • 3 3 33 , 2. 32 15 , 2 .3 3 2 2
V R * 1 1 L 3  • 4 ,2) * . 9~ 2),1.97 12 ,3.9902,2.I8O2 ,2.2630.

2. 3038  .2: 3227 , 2. 3 3 7 0 .  2. 3q 11
VOATTI I. s,2) I. 98O& ,l. 9~ 97 ,2.O206 ,2.j897,2.27O5,

2.3* 04,2.3215 • 2,3917 ,2 .3q65
V8 A TT (l, 6 ,2~ 2 ,0093 ,2.0282,2,042S ,2.20’4O ,2.2800.

2 .3199 ,2 • 3908 ,2,3550 ,7,3590 -
vOA TTI i • 7 ,2) 2.0413 ,2.0662 ,2.0995 ,2.2 11 6 ,2.2876,

2. 3~~S6 • 2.3~~l2.2 .36SS ,2 .37O2
V8A TT( 

~~, 
8,2) 2,08S2 ,2.I042 ,2,1 38’4 ,2,2230,2,291 ’4,

2, 3 3 2 2  , 2: 36~~8 ,2 ,  3750, 2. 37~ 7
V OA T TI 

~~, 
9,2) 2,1337 ,2,1328 ,2, 16 60,2.2’4S8,2,3066,

2. 3946 , 2, 3 750 , 2, 3892 , 2. 3940
VB A T T I 1, 10,2) 2,1413 ,2.1á 03 ,2. 19’45,2.2616,2,3208,

2,3560.2,3092 ,2,9035 ,2.9083
VBATT ( 1. 11:2 ) 2.l701 ,2.I 097,2.2299,2.288S,2.33~4l,

- 2~ 36SS .2.4035 ,2,4177 ,2.’*z25
V OATT I 1. 22 .2) 2.1992,2.2183 ,2.2SS3,2.308S,2.3’IôS,

2. 3 7 90 ,  2. 4 * 77 . 2. ‘ 4 320 , 2. ‘4347
VBA T T I 3. 13 ,2) 2,2~ 87 ,2,7278 ,2,2657 ,2.339~~,2,3626,

7, 399 7 ,2.996 2 ,2.460 S,2.96S2
V 8& TT 8 , 14 ,2) 2.2778 ,2. 2’.67 ,2.2752 ,2 .3322 ,2.3722 .

2. 4 ~ 49  • 2.  ~ 7 4 7  .2, 9890, 2. 9938
V B A T f l I  .15 ,2) 2.2325 ,2, 2 5 15 ,?.2800 ,2,3370 ,2.3855 ,

2,’4605,2.579S ,2,S887 ,2.5935
V a * T 7 I  3 , 3 6 , 2 )  2. 2 3 7 2 , 2 .2 5 6 2 . 2 . 2 6 4 7 , 2 .3 4 17 ,2 .3 980 ,

2.5061,2.6’’42,2.6885,2.6933 -
V8A T TI 3, 37 ,2) 2.24&7 .2.2651 ,2,2923 ,2.3’165.2,4049 ,

2. 57 80 . 2. 72 37 .2. 7360 • 2. 7407
V8A TT I 1. 18 ,?) ?.2562 ,2,2752 ,2,2990,2,3512 ,2.’4lOI,

2.5507 , 2, 7 692 , 2, 78 35 , 2. 7882
V S A T T C 1  ,19 ,2) 2 27S2,Z 2~~42 ,2,3l33 ,2.35~~9,2.9272.

2. 5*78 • 2:7882 ,2.8025 • 7.8012
y9*TT ( 3, 20.2) 2,2~ o9,2,30O0 ,2,3$99 ,2,3636,2,’4329 ,

?.583l,2.7~~77 ,2.8120,2.8l 61 -
VBAT T ( 8, 21, 2) 2.29’42,2,3133 ,2,3393,2,3759,2.’4’462,

2.6fl’49.2.8012 ,2, 8215 ,2.8262
YBA T T I I ,  3 • 3) 3 ,6625 .3 .681 5 ,l, 7005 ,3 .86S1 ,%.99 33 ,

2,0475 ,2 ,0615 ,2,0757 ,2,0805

-~~~ ~~~~~~~~~~~~~ - -~~~~~~~~~~~~~~~~~~~~~~~ - -- 
~

-
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- -  
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TABLE 0-3. -DEFAULT DATA FOR L AD/ACID BATTERY SYSTEM (con td)

VA c !A BL. E DIM (P4S304$ DEFAULT vaLU E

V O A T T I  I, 2, 3) 1, 66 I S ,1. 7O05 ,I, 7I9S ,I.90Q0,2,OO~~3,
2,0539 ,2.0710 • 2.0852,2.0,00

V S A T T (  * , 3 , 3 )  1, 70fl5 ,3. 1L 95 ,3 , 730S~~(.9231 ,7,01S~~,
2.0634 , 2.0805 ,2.09 48 ,2.0995

V B A T T (  , 4.3) ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
2 .07 *0 , 2 .0900 ,2. 1042 .2. 3090

V8* T Tf * , 6, 3 )  1, 7480,1.7670 .1.7879 ,t.9670,2.037$,
2, 0777 .2 .0948 , 2, 1.090 , 2. 1137

VO A TH), 6,3) 1.716S ,l.7’55,l.8098 ,).9712 ,2,O’473, S

2,0873, 2. 3080 , 2.) 22 3  ,2. 3270
V 9A71( 

~~, 
7 ,3) 1:8 1’.s.1.a33s ,l. 8668,I.9789.,;os’4e,

2. 0928 , 2. 3 ) 85,2. 1328 , 2. 3 315
V 8*TT( I • 8,3) * ~~~~~~~ .8’I S ,I.9OS7 ,1.9902,2,0584,

2.0995 ,2. 1280 ,2.1923,2,I’470 -
V R A T T ( *  • 9,3) l, 8810 ,I, 9000 ,I.9337 ,2,0130 ,2,0738,

2 . 2 1 * 8  ,2 • 3 4 2 3  .2. 15 65 ,2. 16 12
V S A T T (  ~~~~~~~~ 1. 9086 ,l. 92 7 6 .1.9 6 1 8 ,2.0399 ,2,0881,

7,  12 3 3 ,2,1565 • 2 ,1707 ,2.1755
V B A T T ( * • 1~~,3) I:9380 .I.957o ,l. 9922 ,2.osse:2.lolR ,

2: 3 37 8 , 2. * 7 0 7  , 2. *650 • 2, *891
V O A T T (  1, 12 . 3) 1. 96eS ,l. 9~~5S ,2 .0225 ,2.O7S1 ,2 ,ll 31 ,

2.1~~i3 ,2. l °So ,2.19’2,7,20’4oV BATTI i, 13 ,3) *.9760.1.99S0 ,2,0330~~2.0871 ,7,l29~~,
2,3*69 ,2,2135 ,2,2278,2,2325

We A l T h .39 ,31 3, 9950 ,2.DlM0 ,2.0’425,2,Q,95,2.139’4,

- 
2 .3823,2,2420 ,2.2542.2.2410

V BA TI (( ,1c~~3) I, 9997,2,0187 ,2.0473,2.1092,2,1527,
2~ 2 2  18 , 2~ 3 q 17 • 2. 3S6~~, 2. 3608V~~ATT ( 1. 16 ,3) 2.0045,2,0235 ,2.0520.?.1090,2.I44O.
2,273’4,2,4~~lS ,2,’I557 • 2.’IoOSV 0 A T T (  1, 11 ,3)  2.OI ’40,2.0330 ,Z.0596 ,2.1137 ,?,l7&7,
2.2952,2.4890,2:5032 ,2.S~ 80 S

V B A I I (  1 , 18 ,3) 2 .0235 ,2,0’*25,2,0662 ,2.3185 ,2 ,1774 ,
2 • 3~ 30,7,5365 ,2.5507,2.5555 -

~~~A T 1 I  i • *9 ,3) 2 .o’.2s.z.o~~Is .2.o8os ,2 .I26t .2:1,qs ,
7 ,  3 3 5 1 .  2 ,~sss .2 .5 69 8 ,2 . 574 5

V 8 A 7 1 (  1 , 20 , 3 )  2 ,0 4 8 2 , 2 ,06 72 ,2 .0 8 7 1 ,2 . 13 00 ,2 .2002 ,
2, 3503 , 2 .5650 ,2 .5793 , 2 .5840

V3 AITI 1, 23 .3) 2,061S ,2.0805,2,l Ol1,,2,3’.32 ,2,21 3S,
2, 3722.2 ,6745 ,2,5887,2.S93S -

1 .8* 11 13 ,  i, ’.) I ,5960,I, 61S0 ,j,6390, I ,8193 ,l, 9266 ,
I ,9760,1. 9’50 ,2.0093 ,2,01’4 0 -

VB A T T ( * .  2.14) l. o l s o . l . 639o ,I.653o .,.833s .I;9,n,
I. 9~ 7 4  • 2. 0095 • 2 .0*87 , 2. 0235

v 8A 1 1 1  I • 3 .’.) I. 63’*O,t .6530 ,I.4720,l.8577,i.9’499,
.2 .01 40 , 2. 0282 , 2.03 30

V B A T T (  1, M .’ 4 )  I , 6530,I. 6720 ,I.6 9 10 ,I,8AlD , I , 961$ .
2.0Q45 ,2.0235 ,2.O371 ,Z,0425

V B A T T ( 3 , 5 ,41 l.68IS ,1.7005 ,*, 7 2 1 4 ,I.8,OS ,3,97I2,

7 . 01 12 ,2 , 02 87 ,2,0 1425 ,7.01413
1 . 8 * 7 T h  * • 6 ,’4)  1.7l00 ,1,7290,*.7’132 ,l.9047,1.9100,

7,0206 ,2,0’41S ,2,0558,7,04O6

2-33
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TABLE 2-3.-DEFAULT DATA FOR LEAD/ACID BATTERY SYSTEM (contd)

V*RI*$L ( D IMEN S ION S D tFaUL T VaLUE

VB *TT (I • 1,9 )  (.7M80,l.7’70 ,I .A00Z ,I.9*24 ,l ,~~8e3,
2.02&3 ,2.oS20 ,2.0662 ,7.o7I0

V8 *TTC j, 6,9) 3,7860 ,1 ,e0SO ,l, 8397 ,l .9237 ,I,9922,
2.0330 ,7,Q è IS • 2.0757 ,2.0805

V BA TT( 1, 9,’4) t.8145 .I.,335 ,l. 8668 ,*,9465 ,2.0073,

~~~~~~~~ •~~751 • 2.0900,2.0948
VB*TT (* ,I0,’I I,842),).86)$ ,3, 8953 ,(,96 89 ,2 ,0234,

- 
7 ,0 8 6 7  ,2 .0~~00 ,2. 1042 ,2.1090

V3A T T t~ • 1 % •9)  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
2 .0642.2.I042 ,2.1185 ,Z ,1733

1.8*774 l. 12 ,i) I.9000.I.9190 ,).95 60 ,2.0C 93 .2.0973,
2 , 0 74 8 , 2. 1 1 8 6  ,2. 1328 • 2. 1375

1.8*711 j, 13 ,9) I .909 5 .I.9285 ,l.966 5 ,2 .o206 ,2:o639 ,
2. (00” .2. 3 ’.70 .2. 16 *2 , 2. 1 660

V~4 *T TI I .14.’.) 8. 9286 ,3 .9”75 ,I. 9760 ,2 .0330 ,2.0729 ,
2.1156 • 2 . 3  755 ,2.1.897,2.19 95

V B A T T I I  •15,4) I ,9332 ,I.952 3 ,*,9008 ,2 ,0 37 8 ,7,0862 ,
2.1612.2.2 762 • 2,2095 ,2,79’42 -

V 8 *TTl~ ,I6 ,4) 1,~~3fi0.1 .‘570 ,I, 9855,2.0425 ,7,0995,
2:2068 ,2:3750 ,2.3892 ,2,3940

V9A TT( (,I7 ,i) I.9475,l.966 5,l.9931 ,2.0413 ,2 .I052 ,
2.2287 ,2.9225 ,2,9367 ,2.’493S

V BA T T I  1, 18,’) J ,9570 ,I,976O , I , 9997 ,2,O520 ,7~~~J~~~,
2,2S15,2.4’00 ,2.4693,2.4890

V B *TT S I .19 ,9) l.9760,I.9’S0,2 .014O, 2.0596 ,2.I280,
2.26B6 .2.9~ ’0.2.5O32. 2.5a80

VS A TT (I .20,9’ 1.98I 7.2,0007 ,2.0204,2.O6.’4,7.* 331 ,
2.2838 .2;498S,2 .5127 ,2.5*1S

V B ATT (* ,2( , 9)  I , 9950 ,2.OI90 ,2.03”9,2,0767 ,2,*’1 70,

- 
2,3054 ,2,S050,2.S2 27,2.S770 

- .
VB *TT (( • 3, 5) 3 .5295 ,I.5985 .*.5615 ,I.7527 .I.860I.

I. 9095 • I. 9285 ,(•9927 ,$,9i 1S
v6A T 7 1 * • 2,5) I.S’.85,l.5675 .I.5865 ,l.7670 ,1.8762 .

1 ,9209 ,l.9380 ,1.9523 ,l.9570 -V 3A T TI I • J .~~ ) 3.5675 . l,5865 ,I.6055,I,7907,I.8879,
1.930 4 • I.9’iS ,l. 96( 8 ,1. 9~ 65

V8 ATT I I, 4.5) I ,5B65 , I ,60SS ,l, 62’)S ,l , 81’4S ,j ,8953,
3 , 93 80 , ! .  qS 70 , 1. 9112 , 1. 9760

VB AT TI  I • 5,5) 1 .6160 ,),63”0 ,),6599 ,*.8290 ,),9097 ,
3 , 9q ’I 6 , 3 , 96 I 8 , l . 974 0 , * , 98 0 0

V P A T T (  I • 6.5) ) . 6435 .I. 66 2 5 , l . 6768 . * , 8 3 8 2 , l . 9 1 ’ 4 2 ,
I.’S4Z ,l.9~ S) ,I.’893 ,l.99’*I

V~~*TTI I • 1,5) 1.6835 ,1:7005 ,3 .7338 ,1.8459 , 8.9 2 18 ,
1.9598 • 3, 9855 , * .9991,2.OoMS

1.3*77( 3 • 8 ,5 )  I.7 9 5 , I , 7385 ,l, 7727 ,2 .8S12 ,l , 925 7,
1. 966 5 ,I. 9’50 ,2.0093 ,2.O* 40

1.9177( 1 . p .5) 1.7480,I.7610,I,800 2.*,880* ,I .9’.09,
I .97e9 .2.o093 ,2 .0235 ,2.0202

1.8*71(3 ,I~~,5) l , 77 S6 ,I.7~~46 ,1, 8287 ,*,90*9 ,3 ,9SSI.
I. 9902 , 2, 0235. 2 .0378 , 2. 0425

V R i l T I l . I I, S) I .8050 ,3.0240 ,*,8S9 i ,l ,927$ ,i , 9684 ,
I. 9997 .2 . 037 8 , 2 .0520 .2 .0541

_  5 5~~~~
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TABLE 2-3.-DEFAULT DATA FOR LEAD/ACID BATTERY SYTEM (contd)

• VAR IAB LE DIMENS IONS DEFAULT VALUE
— 

VBA T T( I. *2. S) I.8)35 .I.8525 .3.8895.I.992 7.I.9806. 
—

S 
2.o083,2.0~ 2O .2.O66 2,2.07IO

VB A TT I 3, 33, 5) ),843C ,1.8620 ,3,9000,1.9642 ,l,9969 ,
2. 0340 .2 .0 805 .2. 0944 8 ,2.0995 

-
V BATT ( * ,lq ,5) 1.8620 ,1:8810 .1 .9o95.l.966 5.2.O069. S

2.O49I .2.1090,2.1233.2.1280
V B A T T I I I IS .5) I ,8868 ,1.B85 7 , I , 9I42 ,*.9712 ,2.0191 ,

2 .0948 ,2. 2087 • 2 ,  2 2 3 0 , 2. 2 2 78
S V B A T I I I . *6,S) 1: 87 16 .1 .8905 ,I. 9* 90.* .9760 .2.0330,

2.l 4 0 3 ,2.)085 ,2.3227 ,2.3275 S

V B A T T (  3, J 7 ~~S) I. 88)O,l. 9000 ,*.9266 ,*.9808 .2,0387 .
2. 1*22 . 2. 35 60 .2. 3702, 2. 3750

1.6*114 3, IB •6) *.8905 ,I.9095 ,I.9332 .I.9855 .2.QMM ’ ,
2. 3 6 5 0 , 2. ‘4035 • 2. ‘4 * 7 7  2. ‘4 225

V 8 * T T 4  4 , 1 9 ,5 )  I, 9o 9 5 , .. 9285 , I . 9 ’ 4 7 S , I . 9 9 3I ,2 . 0 6) S ,
2.202* •2.4225 ,2.4367 ,2.’4’4*S

V 3ATT I 1, 20,6) I.91S2 ,l.9342 ,l.9542 ,*.9978 ,2.0612,
2,2*73 .2.4320 ,2.9462,2.1451 0

V3ATT ($ ,2~~,S) l, 928S ,I. 9975 ,I,9689 ,2.o102.2.0805.
2, 239 1, 2. ~4 4 15 , 2. ‘4557 , 2.960 -S

V BAT TI I, 1.6) * .9291 , * .q ’488,1.4677,l.6630 ,I,1609.
1.8098 • I.8287 ,1.893o. l.8’471

V B A T T ( l ,  2.6) i. ’*~~ea .i .‘4677 ,1, ’4867,I.6672 ,I.7765,
1:8211 • 1: 8 3 8 2 ,1, 8525 ,) .8672

V 8*TTII , 3.6) 1.9677 ,1 ,.4867 ,* .5OS7 ,I.6910 ,).7832,
1.8307 ,*.8977,I.8620,I.8468 _

V BA T T I I ,  4,6* (,4 8 6 7 ,1.5057 .I.5247 ,I.71’48,I.79S5,
1, 8382 ,1.8572 . 1.8715 ,1.8162

1.8* 7 T h~~, 6 ,6)  I .6 * 5 2 ,1  5 3 4 2 , l. S551 ,*. 7 2 4 2 . l . 8O5O .

* ,Oq’*9 • 1 :e620,  I.8762 ,*.8810
VSATT ( I • 6,61 I ,54 3 8 ,( .6627 ,l.5710 .l,1385 .1.81’*S,

l. 8 S 4 1 4 , I . 8 7 5 3 . I .8 89 5 , l . 8 94 3
S V9AT TIj, 7 , 6)  I.SR16 ,).6001 ,I.6390.I.796* .8,8221,

I;eeo*,I.aasl .1.q000.l.909,. -
V 6A TT (* , 8 .6) I .6)97,I.6381 ,1.6729 ,1.7575 ,*.825’.

(.0668, 1 .8953 ,l.9096 ,I.9 142
V R I T T ( I ,  9 ,6)  I. 6 1482 . l. 86 72 , I. 7005 , I . 7 8 03 , I.8 9 l) .

I. 87 9 * .1. 9095, 1.9237 ,1.9285
V6* TTI 1,10 .6) I, 67S8 , l , 69’4 8. I.7290 ,*.802* ,*.8553.

I .89 05 .l.9231 ,I. 9380 .1.9927 -
Y$ *TT (1, Ii , 6 1 I .70S2.I. 72’42 ,1. 7594 .I.8230 .I.8686.

I. 9000 ,  3 .  9 3 8 0 ,  8 . 962 3 , l .9~~7O
V O A T T I  3 . 32 , 6) I. /33 8 .1. 752? ,1,1898 ,*.8430 .1.88*0,

I. 9c 8 6  , 1 . 9673 , 3 .9665 ,* .91*2
V ?A T T I  1, 13, 6) I, 7~~3Z • I , 7 62 3 .), 8002 .l ,85 414 ,I,8971,

9) 142 • 3 , 98 08 ,8, 9950 ,) .9997
1.8 *174 1, 114 .6) I .7623 .I. 75 8 12,I. 80 98.1.8668,1.9064.

I. 9’.94 .2 • 0093 . 2 .0235 , 2.0282
V 8 A T T (  (.15,6) 8.7610,! ,786O,1.8t ’*S,l.87l5 ,3,9I9~~,

3 ,  9950, 2. 3 090, 2. 8 2 3 3 ,2. 1280
V B ITT( I, I6 .6 )  1 : 7 7 1 7 , 1  ,7907 ,*.B *93 .*.8762 .I.9332.

2 0906  .2 .  2087 .2. 2230 ,2. 2270

2—35
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TABLE 2-3.-DEFAULT DATA FOR LEAD/ACID BATTERY SYSTEM (contd)

VA RIAI4 LL D!P’E’4S10N~ 
— 

C ’ CFAI ’ LT  V A L U C

v~j* I t  ~~ • 17 , * 1 • ~~ * 2 , .3002, I .3268 , * • 8810 • I • 9390,
2.~

) e ?’l .~~ . 2b~~2 , 2 .2 7OS , 2 .27 52

~f l A T T (  I , I~~ , 6 )  l , / 9I)~~, 1 . 80 9 8 , 1 . 6 3 3 5 , 1 .8 8 6 7 , 1 . 9 9 9 6 ,
2. 1 62 , 2 .  3C i$ , 2 , 3 3 8 0  , 2 .  37~~7

V O A T I) • 19 ,6 3 1 • c~~~9f l  , 3 • 8 2 8 7 , 1 • .0’4 7 7 • I • 093’ )  • I , 96~~8,
2. ~))2~~. 2. 3221 , 2, 3370 ,2. 3’1 * /

V 3 A T T I 3 , 2~),6 l , lr ~4 , 3 . 33 ’ i 4 , 3 , 85 4 q , 1 . 8 9 P 1 . 1. 9675 ,  S

2.117c ,2 .3322 ,2.3465 ,2.3512
,~~A T T  1 1  ,2 3  , ô I •~~2R7 , .u ’4 7 7  • 1 .# 6 8 o ,1 .9 ( 05  • 1,9808

2.  139’ )  .2 .  3q 17 • 2. 35 6 0 ,  2. 3608
(30) C.~~95M0 , o.572fl~~, 0.S’40%0, 0,52260, o.50900,

0. ”i3~~9U , D.’4~~306 , 0. ’46 02 6 ,  Q, 4 4 7 9 3 ,  a . 43 9 6 1 ,
fl.”2 l~~~ . 0.

140)497. 0 ,39743 , Q, 38961, p .3737 9 ,
0.3~

R97 , ( j . 3 4 b ( S , Q,33333, o.32Q51, 0.30769,
:.~~v 14b7, 0. 2307 7 , O . j 6 6 b 7 , 0. 10256 , ~ .038qo ,

~ .U, ~ij .fl6 ’4 10, —“.12 8 20 , — 0 .19231, —u , 256’4 3
x1~~~TT *9) — 1~~~, 0.1. 0,05 , 0.0, ~ ,()S , 0,1, 0,2, 0.5, 1.0
X I I ( 3 0 3  — 0 . 3 D ’OU, U. 293e. ’~B , 0 . 1 0 O S 0 2 ,  0 . 0 q 2 8 4 8 , 0 , 0 ,

f l . O ’4 5 5 2 1 ,  U• 0(,8L)53 , 0.0859129 . 0,399321 , 0.109896.
0.21 8172 , 0 . 1 2 9 15 6 , O.1282N6 , 0.131510 , 0.13 44211 ,
0.136)04, U.137b6 9, 0.138772, 0,339606 , 0,1140152,
C’ ,1’4 056’4 , 0. 14 14 9 1 ,  0 . 1’4 18S 1 ,  0,~~92iZ9 , a.I’42’407,

_______- ___________  

(‘ .1q2593, 0,242681, 0 ,1M 3L~~’, 0 .34 .H ’48, 0 . 19 3 7 2 6

2—36
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3. DSPA OUTPUT

There are two kinds of outputs generated by the DPSA program: tabular

printout and graphical output. The tabular output consists of a number

of 132—character lines arranged in various tables depending on which of

the Design Synthesis/Performance Analysis routines are being executed.

The graphical output is produced only for Performance Analysis runs and

consists of current vs. voltage plots and/or summary performance plots.

In addition , there are several program termination/error messages which

may be displayed. These error—exit messages will indicate whether the

cause of the problem was invalid input data, read or write difficulties,

or computational ( failure to converge , e tc .) .

3.1 Design Synthesis Output

Output from the Design Synthesis portion of the DSPA program is in the

form of tour tables . The first table provides an overview of the solar
array/battery power system design, including load and system requirements
and subsystem procurement quantities, costs, and weights. The second

• table gives more detailed engineering information for the power source

and ener~ r storage groups. The third table lists additional battery

performance data. The fourth table contains power load profile analysis

information. All of the Design Synthesis output are very straightforward;
each table is labeled, and each printed data item is accompanied by a

desc r iption and the units associated with the variable . A sample set of
Design Synthesis output is provided in Figure 3— 1.

3.2 Performance Analysis Output

There are three types of outputs associated with the Performance Analysis

portion of the DSPA program: optional “instantaneous” I—V plots, summary

plots , and summary printout. The “instantaneous ” I—V plots are
generated only if the user sets NPLT > 0 in the namelist input. These

plots show the current vs. voltage curves of the several power system

elements (solar array, shunt limiter, batteries, etc.) at a particular
“instant” In time. A sample I—V plot is included as part of Figure 3—2.

3—1



- ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~~~~~~ -~ -- —~ ~~~~~ 
-- . ‘ -~~- _ S~ __-~~

5O~0—27

The Performance Analysis summary output consists of three print tables
and their corresponding plots. All of the suimnary tables and plots

present a number of items of information as a function of the time since

the start of the test (START(i)). The first table (there is no plot

associated with this table) presents suzmnary data for the unregulated bus

system. The second table and its corresponding plot show Power Source

Group summary data. The third table and its associated plot give summary

data for the batteries and Ener~ r Storage Unit. The printed output is

arranged in tabular format giving each data item’s description and units.

The data is presented in sequential order starting from zero elapsed

time to the final time elapsed since the start of the test based on the

accumulation of all of the user—input duration steps (DURP~(i)). A sample

S set of Performance Analysis output is provided in Figure 3—2 along with

summary plots corresponding to the tabular printout. 
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14. DSPA SUPPORT PROGRAMS

As indicated in Section 2.1 above there are, in addition to manual entry ,

two alternate forms of weather data input available for use with the DSPA

program . The first  of these alternatives obtains input from a MERGE file
whi ch contains hourly weather information (up to 12 sequential years)

directly extracted from NOAA TDF—114 and DECK—280 tapes. The second

method uses a STAT file which consists of one year of hourly weather data

forned by averaging the “n ” years of MERGE data. To produce these

S alternate weather data files , two support program sets were written :

MERGE (consisting of the TDF114, DECK28O , and LISTMERGE programs )

arid Sr AT ( c o n s i s t i n g  of the STATS and PROFILE programs).  The usage

of these programs is described below.

14 .1 MERGE Pro~ raxn Set

The MERGE program set is comprised of three stand— alone programs : TDF1L4

for extracting date, temperature, and wind velocity data fr om the N OAA

TDF— 114 tapes and building a skeletal MERGE file ; DECK28O for extracting S

solar radiation information from the NOAA DECK—280 tapes and inserting

it into the MERGE file; and LISTMER GE for randomly viewing and listing

the contents of the MERGE file . The procedures for generating a 1~~RGE

file for a single station location are as follows:

1. Production of a skeletal MERGE file from a TDF—l14 tape

~CAT,P l2,F/172/T/210
~ASG,A 12.
~ASG,T ll ,T ,xxxxR where xxxx = TDF—14 tape reel number

~REWIND 11
~XQT USER.TDF114
SSSSS FY LY where SSSSS = TDF—l14 tape station

number
FY* = first year for MERGE file
LY* = last year for MERGE file

~EOF

~FREE 11.
@PREE 12.

FY and LY need not be t he same as the limit years on the TDF—l14 tape (years
are added or skipped as necessary by the program) .

L I 14—i
-S 55 -55_~~~~~~ S 
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2. Addition of DECK—280 tape data to MER GE f i le

~ASG ,A 12.

~ASG,T ll,T,zzzzR where zzzz = DECK—280 tape reel number
@REWIND 11
@XQT USER.DECK28O
SSSSS AAAAA BBBBB where SSSSS = MERGE file station number

AAAAA = first alternate DECK—280
tape station , if required

BBBBB = second alternate DECK—28O
tape station number, if
required

~EOF
~FREE 11.

~FREE 12.

The procedures for displaying the contents of the MERGE file, either

before of after addition of the DECK—280 data, or of the STAT file

described in Section 14.2 below, are as follows:

~ASG,A 12.

~XQT USER.LISTMERGE
YYDDD ,N where YYDDD = Julian date at which to

start viewing
N = number of da,.ys to be

S 
displayed

YYDDD,N [any number of display requests may be
entered, in any date sequence, as long
as no print attempt exceeds the file
limits. ..0,0 displays the entire

YYDDD ,N file]

~EØF

~FREE 12.

A sample listing of the contents of a MERGE file are shown in Figure 4-1

below.

NOTE: The MERGE file station number and limit dates are displayed before
any print request is made .
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14.2 STAT Program Set

The STAT program set consists of two stand—alone programs: STATS for

generating a basic statistical file from the MEIRGE data by averaging for

each hour of each day over the one to twelve years of MERGE data; PROFILE

for profiling the STATS information to the user’s specific needs (low,

high, means, worst case) and producing a STAT file for use as input to

the DSPA. The procedures for generating the intermediate STATS* file

are:

~ASG,A 12.
c~CAT ,P 11.
~ASG,A 11.

~ASG ,UP LIST.

~BRKPT PRINT$/LIST
~XQT USKR.STATS

~BRKPT PRINT$
~FREE 11.

~FREE 12.

~FREE LIST.

~SYM LIST ,.., where LIST, a listing of the entire
STATS file contents generated, may
be symmed to any line printer
(132— column width)

In addition to the hourly averaging, the STATS program also computes

various daily, monthly, and yearly statistics for storage and use by

the PROFILE program. A sample set of output for the STATS program is

provided in Figures 4—2A , 4—2B , and 4—2C below .

*The STATS file cannot be used as input to the DSPA or LISTMERGE trograms
since it is formatted differently. 

~~~~~~~~~~~~~~ -— 
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The procedures for producing the final, profiled STAT data for input to

the DSPA* are as follows:

€ASG, A ii. where 11 = intermediate STATS file

~CAT ,P 12. [MERGE file 12 must be deleted prior to

~ASG,A 12. using the PROFILE program ]
~ASG,UP LIST.

~BRKPT PRINT$/LIST

~XQT USER .PR~FILE
$INPT

ALPHAQ = xx, Confidence level (o to i) for Solar
Insolation Data

ALPHAT = xx, Confidence level (0 to 1) for
Temperature Data

ALI’HAV = xx, Confidence level (0 to 1) for Wind
Veloci~

,,~ Data
AL?HHV = xx, Confidence level (0 to 1) for High Wind

Worst Case
AL?HLQ = xx, Confidence level (0 to 1) for Low

Insolation Worst Case
ALPHLV = xx, Confidence level (0 to 1) for Low Wind

Worst Case
LH = x,x,x,x,x,x, (See explanation below )
PRY = xx, Scale Factor (> 1) for High Wind Worst

Case
PL~ = xx, Scale Factor (0 to 1) for Low Insolation

Worst Case
PLV = xx, Scale Factor (o  to 1) for Low Wind

Worst Case
PQ = xx, Proportion (0 to 1) for Solar Insolation

Data
PT = xx, Proportion (o to 1) for Temperature Data
PV = xx , Proportion (o to 1) for Wind Velocity

Data
$END

• [One set of namelist input is required
for each month — 12 sets; duplicate

• data need not be ent ered within
$END ~INPT/$END block]
@EØF

~BRKPT PRINT$
~FREE 11.
~FREE 12.

~FREE LIST.

~SYH LIST ,.., where LIST, a listing of the entire
STAT file contents , may be symme d to
any line printer (132—column width )

*(Jse of the STAT file with the Design Synthesis portion of the DSPA requires
the additional namelist input of ZALPH,A (confidence level) and ZPRCNT
(proportion) for yearly temperature modification .
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For each type of data a confidence level (between 0 and 1) and a

proportion (between 0 and 1) is entered. As described, in the DSPA input,

variables which are not assigned a value will be set to O~ The variable

LH(6) is used, as a flag to the program to indicate what statistical tasks

are to be performed:

LH(l)  = Temperature Flag —l = low profile
0 = means profile (for which

confidence level and proportion
are not used)

1 high profile
LH(2) = Wind Velocity Flag [Same as LI{(l)]
LH(3) = Solar Insolation [Same as LH(l)]

Flag
LH(14) = Low Insolation 0 no worst case

Flag 1 perform worst case analysis ,
center data about the 15th of
the month

LH ( 5 )  = Low Wind Flag [Same as L H ( 4 ) ,  except data is centered
about the 10th of the month)

LH( 6)  High Win d Flag [Same as LHV~), except data is centered
about the 20th of the month]

Maximum flexibility has been programmed into the PROFILE program to

allow the user to change none , any , or all of his requirements every

month of the year . But a $INPT and a $END card must be entered for

each of the 12 months .

Appendix C and Appendi x D give additional guidelines on the use of
the PROFILE program for obtaining worst case analyses for periods of
1 w solar insolation . Use of the tables in these appendices is as
follows :

For a selected location, find the appropriate table in Appendix C.

Then, for a selected worst case scale factor (PLQ) and for a

selected month, look up the corresponding LAMBDA value in the table .
Using this LAMBDA value and a selected confidence level (ALPHLQ),

determine from Appendix D the number of sequential worst case days

that will be used by the PROFILE program. By proper selection of

the PLQ and ALPHLQ for each month, the user can obtain the worst
case profile he wants: larger PLQ and or larger ALPHLQ produce

longer periods of worst case days .

A sample PROFILE output is included in Figure ~4-3.

~—l2
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t~,3 DSPA Progr am Modif icat ions

The namelist input and the weather data reader subroutines of the DSPA

program required modi ficat ion to facilitate usage of the STAT files.

Additionally , three Block Data variables were moved to the user input

list. The following table describes the variables added to the DSPA

namelist input:

:~ame Dimensions Units Default ~~pe Description

CLSIT (6) Amps Table III Real Table of reference lamp cur—
rent ratings for CLST

CLST (6, 7) — Table III Real Table of cold filament lamp
surge coefficient vs. lamp
current rating and initial
flash duration

CLSTT (7) Seconds Table III Real Table of reference lamp flash
durations for CI4ST

ZALPHA — — 0.0 Real Confidence level for Design
Synthesis yearly minimum and
maximum temperature
determination

ZPRCNT — — 0.0 Real Proportion for Design
Synthesis yearly minimum and
maximum temperature
determination

.

5 1

~—l9/~—20
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APPENDIX A

GLOSSAR Y

DSPA Design Synthesis/Performance Analysis

I—V Current—Voltage

NAPS Navigation Aid Po~~ i’ System
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