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FOREWORD

The Electric and Hybrid Vehicle (EHV) Program was established
in DOE in response to the Electric and Hybrid Vehicle Research, De-
velopment, and Demonstration Act of 1976. Responsibility for the
EHV Program resides in the Office of Electric and Hybrid Vehicle
Systems of DOE. The Near-Term Hybrid Vehicle (NTHV) Program is an
element of the EHV Program. DOE has assigned procurement and man-
agement responsibility for the Near-Term Hybrid Ver.icle Program to
JPL.

The overall objective of the DOE EHV Program is to promote the
development of electric and hybrid vehicle technologies and to dem-
onstrate the validity of these systems as transportation options
which are less dependent on petroleum resources.

As part of the NTHV Program, General Electric and its subcon-
tractors have completed studies leading to the Preliminary Design
of a hybrid passenger vehicle which is projected to have the maxi-
mum potential for reducing petroleum consumption in the near term
(commencing in 1985). This work has been done under JPL Contract
955190, Modification 3, Phase I of the Near-Term Hybrid Vehicle
Program.

This volume is part of Deliverable Item 7, Final Report, of
the Phase I studies. 1In accordance with Data Requirement Descrip-
tion 7 of the Contract, the following documents are submitted as
appendices:

APPENDIX A is the Mission Analysis and Performance Specifica-

tion Studies Report that constitutes Deliverable Item 1 and reports
on the work of Task 1.

APPENDIX B is a three-volume set that constitutes Deliverable
Item 2 and reports on the work of Task 2. The three volumes are:
®© Volume I -- Design Trade-Off Studies Report

® Volume II -- Supplement to Design Trade-Off Studies
Report, Volume I

® Volume III -- Computer Program Listings.

APPENDIX C is the Preliminary Design Data Package that consti-
tutes Deliverable Item 3 and reports on the work of Task 3.

APPENDIX D is the Sensitivity Analysis Report that constitutes
Deliverable Item 8 and reports on Task 4.

The three classifications - Appendix, Deliverable Item, and
Task number - may be used interchangeably in these documents. The
interrelationship is tabulated below:

iii
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§
1Y peliverable
T Appendix Item Task Title
i
! A 1 1 Mission Analysis and Perfoimance
{ specification studies Report
K\ B 2 2 Vol. I - Design Trade-Off Studies
o Report
A vol. II - Supplement to Design
B Trade-Off Studies Report
d
- Vvol. III - Computer Program
{ Listings
i Cc 3 preliminary Design pata Package
D 8 4 Sensitivity Analysis Report

This is Volume III, Computer Program Listings, of Appendix B.
it presents the Hybrid Vvehicle Design Program (HYVELD) and the
Hybrid Vehicle Simulation Program (HYVEC) . ‘
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Section 1
INTRODUCTION

1.1 INTRODUCTION

This is Volume III, Computer Program Listings, of Appendix B,
Design Trade-Off Studies Report (Deliverable Item 2). It reports
on work done on Task 2 and is part of Deliverable Item 7, Final
Report, which is the summary report of a series which document the
results of Phase I of the Near-Term Hybrid Vehicle Program. This
phase of the program was a study leading to the preliminary design
of a five-passenger hybrid vehicle utilizing two energy sources
(electricity and gasoline/diesel fuel) to minimize petroleum usage

on a fleet basis.

The program is sponsored by the U.S. Department of Energy
(DOE) and the California Institute of Technology, Jet Propulsion
Laboratory (JPL). Responsibility for this program at DOE resides
in the Office of Electric and Hybrid Vehicle Systems. Work on
this Phase I portion of the program was done by General Electric
Corporate Research and Development and its subcontractors under

JPL Contract 955190.

.

This volume contains a description and listing of two computer
programs:

) : e Hybrid Vehicle Design Program (HYVELD)
- e Hybrid Vehicle “‘mulation Program (MYVEC)

i

— Both of the programs are modifications and extensions of similar

1 programs developed at JPL as part of the Electric and Hybrid Ve~

hicle System Research and Development Project, HMybrid Vehicle Po-
tential Assessment, and Hybrid Vehicle System Evaluation Tasks.
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GENERAL D ELECTRIC

Section 2
HYBRID VEHICLE DESIGN PROGRAM (HYVELD)

2.1 HYVELD DESCRIPTION

N This section contains a description and listing of the HYVELD
o computer program tiat was used during the Phase I Contract to study
various vehicle designs.

Design Trade-Off Studies (Task 2) effort. It was used extensively
to perform the first step in the screening of the various power

) train configurations and component combinations. In addition, it

. was used as the primary tool in the Sensitivity Analysis Studies
(Task 4). A complete listing of the program is given in Section 2.2.

{

-

'E The computer program (HYVELD) was developed as part of the
f

As indicated in Figure 2.1-1, the HYVELD calculation procedure
consists of three parts: (1) Vehicle Synthesis, (2) Economics, (3)
: Energy-Use Comparisons. In the Vehicle Synthesis part of the pro-
S gram, the vehicle weight and cost, and the size and cost of the
Y various power train components, are calculated for specified power
train configurations and component characteristics. The passenger
carrying capacity of the vehicle is set by inputting the appropriate
pbaseline chassis weight, and the use-pattern is specified in terms
of annual miles traveled and the fraction of those miles in urban
driving. The vehicle performance is given in terms of power-to-
weight ratio and electric range. Vehicle synthesis calculations
are dore sequentially for all-electric, series hybrids and parallel
hybrids with and without secondary energy storage. Calculations are
done for a single engine type and a number of battery types (e.g.,
lead-acid, Ni-Zn, Ni-Fe, Li-S) in each run.

- The vehicle weight and cost for each power train configuration
- and component combination is Duilt up from the Reference ICE Vehicle
by subtracting the weight and cost of the conventional power train
and addinc the weight and cost of the hybrid/electric driveline
needed to meet the specified vehicle perfuormance. The effect on

the vehicle weight of the added power train weight is accounted for
by using a weight propagation factor.

U

Economics calculations are made for each of the power train
combinations treated in the Vehicle Synthesis section of HYVELD. {
The objectives of the economics calculations are to determine the
ownership cost (¢/mi), breakeven gasoline price ($/gal), and net %
dollars saved or lost ($/yr) for specified unit energy costs, eco- j
- nomic conditions (interest, inflation, and discount rates), vehicle {
'f“? life, and maintenance costs (¢/mi). The Reference ICE Vehicle is }

O characterized in terms of its initial cost, fuel economy, life, )
- . and maintenance costs. The ownership cost (¢/mi) of the Reference i
el
]

A ICE Vehicle is calculated for comparison with that of the hybrid/
St l electric vehicles.
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Energy-une calculations are also made for each of the power
train combinationa. Energy use (electricity and fuel) is calcu-
lated separately for urban and highway driving. The results are
expressed both in terms of encrgy used per mile traveled and en-
ergy used per year. The fuel and enerqy used by the Reference
ICE Vehicle is also calculated and compared with corrcsponding
values for the hybrid/electric vehicles. Fuel and energy savings
are then determined for each power train combination.
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2.2 HYVELD LISTING

100

daCadarn ALL WILITE STATEMINTS PEFCR TO LU w16 INSTLAD

InCeanar OF LU #6

6ot

SOCHreas ALL READ STATEMENTS REFER TO LY #15 INSTEAD

outenane OF (U &Yy

70C

NoC STORAGL HYHIEM

90C SEX MUST # LONLERO

100 RLAL KPCaUTHMGLCNTO

110 ILTEGER IPTOWNSY sMBC o TPSUNYL oNSYSWNBCS

120 INTHGER ELON

130 REAL IF oLRC o ICF «MOMOGMIFHV JHLDF 4 N3CV

140 REAL MPGUPGCH

150 REAL ROFPYSENSPP ROPPSeRNEPSL «ROPLL sROES ¢RHOSS s BDPKWHCP+CL oYL

160 REAL KPMPGOH K o YA SDP R

170 PEAL DReIHeTX KPR eSHCNT 9 S4%G o SWCVT 4 SPICVT

18C THITGER TYPE oSYSeTYPESE «SYSSL

190 DIMCHSTON GAMMAL6) oFDE (6) sALPHA(6)

200 DINFMSTON ROERS(H) JROSPP (5) JHOPPS(5) ¢ROEPSL {5) +ROPLL (5) «ROES (6)

210 DINENSTON RHOSS(5) JRDPKWHE) «CP(6) oCL (5) ¢ YLI (6) +EE(S) «BSV(S)

220 DIMELSTON PT(A) FHELA) +FSH(6H)

230 DIMEISTON PTFHVS)

260 NAMELLST J1Z7SYS e TYPE oKP o FTAD W1 oK o CW aPW I KPCoe

250 b SUCHk'thTRHoTHP-SEXUchXH-fFPHl-thUI'FUl-HSFCUoBSFCHo

2060 U SPC A4 SPCGEN o SPCCHT ¢ SPUTRNGDPKWHE o ETAMoHBF 1 o SWENGoNYL

270 b SATHHGAKC sGPOMPGUaMPGEN G CHEF o MPGH TPTOWNSY s HBC IPSU

280 b RUEPS.PODVPoRUPPSoRUFVSL'ROPLL-ROEScRHOSS.BDPKNHoCPoCLoYLXvEE.

290 [ F”EQFDLQP5SQYM1oUpokaﬁQNUCSQTVpFS[cSYSSfoRlOQFQGKOCMQ

300 6 DRoIRGINSOIF o TX KPR oaSHCVT e SPCCVT o SHWCHT o SWMG o SWOEN

310 & FHULDI] |E"\P"‘QELONQIF GOV G VICF o NLDF ST DMUPLCCV

320 b oMITHV oL RC o ICF oMCMO G F INCsUBCC ROV

33ng

JouCrann  CONON BLLCES ARFE SET UP FOR USE IN THE SUBFIUTINES

3500k SEHYPR, COLYP e PRIMRY Y POSECHYs EHCAL

Je0CHRER  COMMON "IMITY" RLFLRS TO VARITABLES FROM INPUT DEVICE

370CRare  CO™r "THITH®  REFLRS TO VARTALFS INTTIALIZED IN MAIN

3paCanas  COMIN “INIIS" REFERS TO VARIAM LS INITIALIZED IN SUBROUTINES

190C

400 COMAON 7T TV/SYSTYRE of PoETAD W] oK o CWaPWKPCy

410 b SPCHE o T . S XK o SEXHE FRHTJEFHRUT «FUT «BSFCH 4 B3SFCH,y

4«20 & SPCHG SN0 e SPCCHT ¢ SPC TR WDPKWHE JETAMJHIIF [ « SWENGoNYL o

430 b SWTIKNAVC O PG e ML B 'MP(-“.IPT()gNSYQNBCQIpSU'

440 & POFPSAROSPE W OPPS e FOEPSLaPOPLL o0 5 oRHOSS o BOPKWHCP o CL o YL I oEE s

450 b FH[OFDl‘rsb!YMl!Up.NbYS'““(591YPLSECSYSSLQR1.GF'GK.CM'

460 U DR QIR oIS eIF o TX KPR o SHCVT o HSPCCVT o UWCHT o SWMG o« SWGER

«10 & QFMEDIQLlAPPoE(ONvlFQNbCV.VlCFQNLDFQST.DMUPOCCV

(314 & JMIFHV GJLKC o ICF MCMOGF THCsUBCC BV

«90C

500 CUMMON ZINTTM/SEXoWVOETAEUSE TAFH «WDTO4GAMMA s YMP 4 ALPHA

510 COMMON JINTTS/COTOWDTHGSEXHCV sOPCTGTACCVY sAGCCV oEFPUVEFPHFULYM

Ly4ile

530C {ND OF REALZINTEGER/DIMENSTON/COMMON STUFF

540¢ :

a50(

H60C Y531 PURPL STOKAGE=PRIMARY

570C 5Y552  PUREL STORAGH=PRIMARY.SFCONDARY

540C 5YSz3  SLRAIFYS HYBRID PRIMARY=5ECONDARY P

590C  SY554 PARALLEL HYBRID PRIMARY ONLY URIGINAL PAGE -

600C 5752  PARALLEL HYRRED PRIMARY=SECONDARY R QUA ool

Ly

PRECEDING PAGE ELAMNYX NOT FILMED e R

MET
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6100 SYheh SFRICS HYPRTD-PP IMARY ONLY
G200 PROCHANGE OF ALL ELECTRIC VEH (SRI(1))
6300 CEMNERGY FAHONUNT
Hahl
6H0C BSCY o LIFETIMN OF COVENTIONAL VEHICLE

66N0C
6700
NS
620C
700C
T10€
720€
730
760
750
Tn0
T10C
T80C
790C
80UV
810
820
830
B840
850
860
870
880
890
900
910
920
930
940
950
960
970
QR0
990
1000
1010
1020
1030
1040
1050
1060
1070
1080C
109G¢
1100C
1110C
1120C
1130C
1140C
1150C
1160C
1170

CCV o COST OF CONVENTIONAL VEHICLE (%)
VICE = vEHICLE 1RPROVEMENT COGT FACOR
NLDE = DEHPRICIATION +ACTOR

5T 5 GALES TAX

DMUP = DEALFR MARKUP
UBCC o DATTERY CHARGER COST ($/KWH)
CALL FPILEDS

READ (15 41IN)
IFCIPTOLLUL,0)GO TO 500
[FUIPTOLEUL1V106OD TO 100

aneansanad D F S 1 GN PARAMETERS nenannnnnns

100 WRITE (16010}
110 FORMAT (2X+*TARLE A:DESIGM PARAMETERS FOR DIFFe SIZE VEHICLES®*!
WRITE(L66120)
120 FORMAT (20X 4 *VEHICLE TYPE?")
WRITE(164130)
130 FORMAT(S5Xe"DESIGN PARAMETER®+30Xe'DIFF, SIZE®)
WRITF(164140)CW
140 FORMAT(2Xe*CHASSES WEIGHT(LBS) * e T504F10,3)
WRITE(164150)PW
150 FORMAT(2X e *PAYLOAD WEIGHT(LBS) " +T504F1063)
160 FORMAT(2Xs'POWER TO WEIGHT RATIOMN{(ELECTRIC DRIVE) ' ¢1>u-F10e3)
WITE (L1641 TO)KP
170 FORMAT(2X+*PUWER TO WEIGHT RATIO® TS0
& Fl043)
WRITE(L1O01B0)IWL
180 FORMAT(2Xe'13ASE LOADED VEHICLE(LBS) *+T504F10G63)
190 FORMAT (2Xe'POWELRTEATN WEIGHT (LBS) :CONVENTIONAL VEHICLE® 750,
& Fl0,.3)
WRITE(16200)RI(})
200 FORMAT(2X s "RANMGE(NESIGN) =MILES:PUKE STORAGE®+TS50+F10,3)
WITE(L6e210)R] ()
210 FORIAT (2X o ' RANGE(DESION) =MILESIHYBRID CITY DRIVING®+T50¢F10,3)
WRITE(LG2200ETAD
220 FORMAT(2X 4L LECTRIC DRIVELINE EFFICIENCY®¢TS04F10,3}
WRITE(16+22%) FTAM
225 FOWMAT (2X 4 *MECHANICAL DRIVE EFFICIENCY®(TS50sF1043)
WRITE(1€+230) LTAPP
230 FORMAT (X 'POWER PLANT EFFECIENCY®*¢T504F10.3)
NSY= SYSTLI® CODY
H5Y= 6 ALLOSYSTEMS
NBC= 9 ALLSBATTERY CODE
RESULT ONLY
HESULTS ¢ VEHICLE DESIGN PARAMETER
IF INPUT BATTERY YEARS TO BE USED
IF BATTERY LIFE 1S TO BE CALCULATED FOR CYCLES

STORAGE UNIT TABLE A5 USED IN CALCULATION (NO VABLE)
PRINT TABLE
WRITE(162240) AWC
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J 107G 230 FORMAT(2A«'PUGER PLANT EFFECIENCY ' 4 TS50+F1063)
? ' 10+0C NOYz SYSTLIY CODFE
e 1090C HOYs & ALL6SYSTEMS
-t 1100C NECz & ALLLBATTERY CODE
- 1110C IPTD= 0 FESULT ONLY
. 1120C 1PT0s 1 WLSULTS + VEHICLE DESIGN PARAMETER

IF INPUT BATTERY YEARS TO BE USED

IF BATTERY LIFE 15 TO BE CALCULATED FOR CYCLES

i 1130C NYL = 0
| 1140C NYL = 1

. 1150€ 1PSJz 9 STORAGE UNMIT TABLE AS USED IN CALCULATION (NO TABLE)
A 1160C IPSJU= 1  PRINT TABLE
R 1170 WRITE (169240) AWC ,
\ 1180 240 FORMAT (2X49COST OF ACDITIONAL CHASSIS WEIGHT (S/LB) *4T504F10.3)
. 1190 WRI E(16+250)K
T 1200 250 FORMAT (2X4*WEIGHT PRCPAGATION FACTOR®-T50+1°1043)
.
¥
1
f
) 1210 YRITE (169260) YM]
ERl 1220 260 FORMAT(2Xs*MJLES TRAVELED PER YEAR'+T7504F10.3)
"*%g 1230 WRITE(16+270)FU]
) 1240 270 FORMAT(2X4*FRACTION OF MILES IN CITY'+T504F1043)
A 1250 WRITE(169270) FMEDI
0l 1260 280 FORMAT(2X+!7RACTION OF MILES IN CITYs ELECTRIC*4T504F1Ue3)
@k 1270 WRITE(16+290)SEXU
xg\ 1280 290 FORMAT(2X4VENERGY CONSUMPTION IN CITY(KWH/TON=MILE)*+T500F103)
- 1290 WKITE (16+300) SEXH
TAJ 1300 300 FORIMAT(2X,EHERGY CONSUMPTION ON HIGHWAY (KWH/TON=MILE) ©+T50+F10,43)
o 1310 WRITE (164310)EFPUI
”“) 1320 310 FOIMAT (2X4*FRACTION OF FNERGY FROM ENGINE IN CITY*+T504F10¢3)
A 1330 WILITE(169320)FFPHI
P 1340 320 TOVAAT(2X,'FRACTION OF ENERGY FROM ENGINE ON HIGHWAY'sT504F1003)
T 1350 WRITE (169330) DPKWHE
e 1360 330 FORMAT(2X4*PRICE OF ELECTRICITY(S/KWH)*4T7500F1043)
- 1370 WRITE(169340) GPO
T 1380 340 FORMAT(2X4*GASOLINE PRICE ($/GAL)*+T504F10.3)
23, 1390 WRITE (1693641) SHMG
1400 341 FOP“AT(2Xs'SPECIFIC WEIGHT OF MOTOP ‘GENERATOR (LB/KW)'sT50+F1043)
1410 WRITE{169362) SWGEN
1420 342 FORMAT(2X,*SPECIFIC WEIGHT OF GENERATCR (LB/KW) *+T50+F1063)
1430 WRITE (169363) SWCNT
1440 343 FORMAT(2X49SPECIFIC WEIGHT OF CONTROLLER (LB/KW)*4T50,F10,3)
1450 WRITE(1693644)UBCC
16460 344 FORMAT (2Xs*SPUCIFIC COST OF BATTERY CHARGER ($/KWH)'eT50+F1043) k
1470 WRLTE (16+350) $PCMG
1480 350 FORMAT(2X4*SPECIFIC COST OF MOTOR/GENERATOR®T504F1043)
1490 WR]TEL16+360) SPCGEN
1500 360 FORMAT(2X,9SPECIFIC COST OF GENERATOR(S/KW)*+T50+F1063! {
1510 WP ITE (69370) SPCCNT
1520 370 FORMAT (2X+*SPLCIFIC COST OF CONTROLLER(S/KW)*+T504F1043)
1530 WRITE(LG380}HBF] v
1540 380 FORMAT(2X4*HYBRID BATTERY FACTOR(HIGHWAY)®*+T504F1063) {
1550 WRITE (16+390) CHEF )
1560 390 FORFAT(2X.*SATTERY CHARGING EFFICIENCY FROM PLUG®  T5C4F1003) 4
1570 WRITE(16+400)BSFCU
1500 400 FORMAT(2X'ENGINE BSFC IN CITY(LB/BHP=HR) ' +T504F1063)
1590 WRITELi6+610)BSFCH
. 1600 610 FOIFAT(2X  ENGINE BSFC ON HIGHWAY (LB/BHP=HR)*+T504F10.3)
1610 WRITE(160420) TMP
1620 420 FORNAT(2X4*1IME FOR SUSTAINED POWER FROM FoWe (SEC)*+TS0+F10.3)
1630 WRITE(16+421) VICF
1640 421 FORMAT(2X<'VEMICLE IMPRGVEMENT COST FACTOR®+T50.F1043)
1650 WRITE (169422) (FeMIFHV (T} o151 aN5Y)
1660 427 FORMAT(2X+*MAINTENCE IMPROVEMENT FACTOR: SYSTEM='el114750¢F10.3)
[ X XY

214
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: 1670C
{ 16R0C anananns [ C O N O M C FACTORS nrannnnana -
1 1690C
) 1700 WRITL (164430)
( 1710 430 FORMAT (/72X TABLE B ECONOMIC FACTORS' /)
i 1220 WRITL (1aehai) DR
: 1730 440 FORMAT{2A4'D]ILHCOUNT RATE® «T50441043)
L, 1740 WRITI (losa%0) IR
{ 1750 450 FORMAT(2X4*INTEREST RATE®*+T504F10,3)
{ 1760 WRITL{lOea60) NS
N 1770 460 FORMAT(2X4*PAYBACK PERIOD STRUCTURE (YRS)®+T504+110)
\ 1780 WRITE (16+470) NF
o ) 1790 470 FORMAT (2X<'FINANCE PERIOD (YRS)*:T50+110)
- 1800 WRITE(16+480) TX

1810 480 FORMAT(OX'TAX RATE®*«T50+F10.3)

" S : PO
P S -

1820 VRITH (160490) IF

1830 490 FORMAT (XX 'INFLATION FACTOR®*+T504F1043)
180 WRITE (169491) ST

1850 491 FORIMAT(2Xe*SALES TAX®*eTS04F1043)

1860 WRITE(16LY492) DMUP

1870 462 FORMAT (22X 'DEALER MARK UP*4T504F1043)
1880 WRITE (16+493) NLDF

1890 493 FORGAT(2AW'NONLINEAR DEPRECIATION FACTOR' eT504F10,3)

“\ 1900 500 SEX=5LXU
N 1910 ETAf U=,13u/BSFCU
l 190 ETAL H2 41 34/RSFCH
=7 1930 ALPHAC=SWENG+ SHTRN
i 1940 WVOsAL/ (Ll o= (ALPHACRKPC))
o 1950 WOTOSWVORKERCRALPHAC
¢ 1960 YMP=Y4] .
! 1970 IF(1PTOLt0,01GO TO 980
| 1980C o
1 1eQoChrnnannnn CONVINTIONAL VEHICLE DESCRIPTION nanntnanar w%
R 2000C :
: 2010 WRITL(16en10)
4 2000 S10 FORPAT (/7 42X« *CONVENTIONAL VEHICLE?)
{ 20130 WRETE (1695200 KEC
) 2060 520 FORPAT(P?X«'PUWLR TO WCIGHT RATIO(KW,LB)*+TS04F1043) =
l 20%0 530 FOUAT{2X4*'wb JGHT POWERTRAIN(LBS) *eT504F1063) -
) 2060 MRITE(1605%60) SWENG
) 2070 540 FORMAT{PAG'SPECIFIC WEIGHT ENGINE(LB/KW) *+T504F1043)
el 20480 WRITL(169%%0) SWTRA
ki 2000 S50 FURFATIZR«YSPLCIFIC WEIGHT TRANSMISSTON(LB/KW) *4TS504F10e3) 3
2100 WRITE (16e%60) S5PCHE o
2110 560 FORMAT (X *SPLCIFIC COST ENGINE(S/KW) *4T50+F 10,43} : o
2120 WRITL (169570) SPCTRN
2130 570 FOHMAT(2X4'SPLCIFIC COST TRANSMISSION($S/KW) *+T500F1063)
3 2140 WRITELL16eubOIMPGU
. 2150 S80 FORMAT(2X+*FL, L ECONOMY IN CITY(MILES/GAL)'eT504F1043)
3 2160 WRITE (16+590)MPGH !
: 2170 S90 FORMAT(2X+*FUEL ECONOMY ON HIGHWAY (MILES/GAL)®eTS50+F10,3) k
2V L0 VI> Y T v R LA
1o

2-8




seuenal @ eLecTrie

2180 WHLTYE (LA 2600 MPOGCB
° 2190 600 FORMAT{2A4*FUEL LCOMNOMY (COMPOSITE) 0o TS0F1043)

2200 WRITL (16ee0l) CCV
2210 601 FORMAT (2X¢*CONVENTIONAL VEHICLE COST ($)*eT504F10.3)
2220 WRITE(16+602) NSCV
2230 602 FORMAT (2X 4 *CUNVENTIONAL VERICLE LIFETIME (YR)*eT504F203)
2260C
2250C manearnae SUMMARY OF CONFIGURATIONS fanncaanesn
2260C
2270 WRITE(169610)
2200 610 FORMAT (/702X e *SUMMARY OF DRIVELINE CONFIGURATIONS EVALUATEDY)
2290 WRITE(16+620)
2300 620 FORMAT(2X¢*1=PURE STORAGE VEHICLES® e TS50+ *PRIMARY STORAGE®e
2310 & T70:°SCCONDARY STORAGE«TB89¢FS5S*)
2320 VRITE (16 e030)
2330 630 FORMAT(2X4*DRIVELINE CONFIGURATION?)
2360 WRITL(1&60040)
2350 640 FORMAT (2X 4 *CLE-TRIC:PRIMARY?®*+T50-*PB ACID A%)
2360 WRITE(16+650)
2370 650 FORMAT(TS0'NI=ZN*)
2380 WRITE(1690660)
2390 660 FORMAT(T>0+'NI=FE*)
24600 WRITE(16670)

2410 670 FORMAT(TH0,*L1=5°)

2420C

2430ChRaaaaran CLECTRIC VEHICLE DESCRIPTION masusnwans

2640C '

2450 WRITF(16+6PNIFL5(2)

2460 680 FORVAT (2Xe 9t LECTRIC:PPRIMARY/SECONDARY * 4 TS50+ *LLEAD ACID®*+T704+°LEAD

2470 & ACID® «TBY 4Floac)

2480 WRITE (16+690)F55(2)

2490 690 FORMAT(TS04*LEAD ACID'oTT0¢*FLYWHEEL®1T894F4o2) I
2500 WRITF (169700 ESS(2)

2510 700 FOPYAT(T504°L1=5"4T704°LEAD ACID*+T89+F4e2)

2520 WRITE(1697101F55(2)

2630 710 FORMAT(TS0¢*LI=S"+T70+'FLYWHEEL" ¢ TB94F4e2)

2540C

2550Cannsennans HYURID VEHICLE DESCRIPTION #nancnananns

2560C

2570 WPLITE(164720)

2580 720 FORMAT (2X4YHYQRRID(HEAT FNGINE/ELECTRIC)IVEHICLES® 97500

2590 L SPRIMARY STORKAGE *oT704+?SECONDARY STORAGE T894 FSS® ¢ T94 s FDE" s

2600 L TL1O0*FHEY)

2610 WRITE (1647300 ,
2620 730 FOKMAT (2X49SERIES(PRIMARY) * (TS0 *LEAD ACID®+T94¢°140°4T1004%433%) |
2630 WRITE (16+T40)F55(3) ¢FDL (3) oFHE (3) ;
2640 740 FUKMAT (2X¢9SERILS (PRIMARY /SECONDARY) ¢ 4 T504 *LEAD ACID*+T70s |
2650 L YLLAD ACID'+TB9+F6e20T044F3014T994F4e2) ?
2660 WRITECL69TS0IFSS(3) oFDE (3) JFHE(S)

2670 750 FOLIMAT(TY04LEAD ACID® 4 T704*FLYWHEEL Y +T89eF%e2+T94¢F3414T99,

2=9 '




GENCRAL @ ELEcTRIC
2600 O Faal)
2690 WRITECLOo7R0IFSSEA) FDE () oFHE (D) .
2700 760 FOWMAT(TH04 L T=%Y4T70e% L LAD ACTID? e TRYoF4e2eT94eF 341 4T99eF4&02)
2710 VETTECLOSZTOIFSS () yFDE L) oFHIEL3)
2720 770 f(,)’rl"'-AT(Tf’ilq‘Ll'-S'cT7U."’l.YWHEEL'0T89'F6.20T940F3019T999F‘002)v
2730 WRITE(LHoTHO)IFDE (&) «FHE (4)
2760 780 FORMAT(2X¢*PARALLEL (PRIMARY) ®TSC,PB ACID VA 9 T56 4 F30leT99sFGs2)
21%0 WRITE (1o 700 FDE (4a) JFHE (4)
2760 190 FOOMAT(TS0 0“1 =Z2N s T4 aF3,12TGGsFao2)
2770 WRITECLOGOROUIFDE (4] oFHL ()
2770 €00 FORMATATSO oMl =FFYoTR4sFA,LeT994F402)
2790 WRITE(Y1&eRI0IFDE 14) oFHE (&)
2800 810 FORMAT (TS0 ' L1=5° 4794 eF361T99,F442)
2810 WRITE (168200 F5S(5) oFDE(H) «FHE(S)
2820 820 FORMAT (2X ¢ *PARALLEL (PRIMARY /SECONDARY) % 4 T504+ °LEAD ACID*sTTOo
2A30 & LEAD ALID®WTHYF4,20794,F3214T990Fke2}
2840 WRITE(1698B30)FS5(5) oFDE (5) +FHELS)
2850 830 FORMAT(TS04°LEAD ACID® ¢T70+FLYWHEEL® cTB9cF4e20TF4+F3o1T99
2860 L «F&,2)
2870 WRITE(1628403FS5{5) 2FDE(5) « FHE(S)
2880 B840 TORMAT(TS04*LI=S9cTT0'LEAD ACIDY 4 TB89sFGe24T94eF3,10T99eF4,2}
28990 WRITE(169850)FSS(S) +FOE (S) «FHE ()
2900 850 FOQMQT(Tbﬂ.'LI‘S'0770"FLYNHEEL'0T890F4.20T94vF3-10T990F‘02)
2910C
2920C #anxexn T A B L E C=-STORAGE REQUIREMENRNTS nannzs
2930C
2940 WRITE(l6eHEW)
2950 860 FURMAT(2Xe///)
2960 WRITE(16+670)
2970 R70 FORMAT(2X,¢'TABLE C3STORAGE UNIT CHARACTERISTICS USED IN THE DESIGN
2980 & CALCULATIONS®)
2990 WRITE(16+880) :
3000 880 FORMAY (2X+7250°PRIMARY STORAGE®+750+¢? SECONDARY STORAGE* vTT0+°COST?
3010 & THUL'CYCLE LIFE®4TOSe'LIFETIME +T104«*ENERGY*4T1124'BATTERY )
3020 WRITL(164090)
3030 890 FORMAT (2X4T20 e *WITHOUT ! 4T40 s *WITHY ¢T954 ' YEAR® 4 TL064*EXP'
3060 & T1124°SALVAGE®)
30%0 WRITL(16+900)
3060 900 FORMAT(2X«T20¢*'LOAD LEVELING®+T404°LOAD LEVELING®)
3070 WRITL(164910)
3080 910 FORMAT(2X,°*STORAGE UNITY e T20 " WH/LBY 4 T264'W/LB*«T314'WP/LP,
3090 & TQIO'NH/LM'0T‘070'W/L!5'QTSZO'WH/LB'OTSHQ'W/L'Q'0765!'$/KWH'0T720
3100 G S3/LN e 1HOW'CYCLES? 4 TA54*NDY)
3110 WRITEL(169920)
3120 920 FORMAT(2X4TDATTERY TYPL®)
3130 WHITE (16e930)KOEPS{1) «ROSPP 1) JROPPS (1) 4ROFPSL (1) 4ROPLL(1) 4
3160 b R-’)('S().)vl«‘H“b':())0“()"‘(““(1)wcp(l)Q(L(l)'VLl(l)QEE(l)oBSV(l)
3150 930 FORMAT (SXe°LEAD I\Cll)'oTZ()vF‘oo()vTZbOF5.0.T3loFSoOOT‘Ol'FSoO!T‘Q?’
3160 & r"oUvT‘i/'F‘Oo()OT"‘ﬁor"o()nT650Fb.00T7.§.’-rh.z.TaO.FB.Z01950F’090v
a170 & T105e¢F4e24T1134F6e2)
3100 MRITE(1699640)ROLPS(2) JROSPP (2) «ROPPS(2) +ROEPSL (2) JROPLLL2)
3190 b “3&5(2)'RHOSS(Z)vt‘[W‘KNH(?)QCP|Z)0(L(Z)vYL|(Z)vEE(Z)OBSV(Z)
3200 940 FORMAT(S5A'LEAD ACID(ADV) * ¢ T204F440+T264F5:04T31eF50eT41oF5e04THT
3210 b QF‘OQOOT52vF‘oOcTSBsF‘O.OOTbSoFboo'nT?ZQFQQZ0780QF3920T95!F5900
3220 & T1054F6e2eT1134Fbe2i
3230 \’.‘R{TE(IOOQSO!ROEPS(I;)0RO$PP(3)QROPPS(3)QROEPSL‘3) +ROPLL(3) o
3240 6 ROES(3) sRHOSS(3) «ODPRWHI3) oCP 3T oCLI3) o YLIUBFEE(3) 9B5V(3)

U

”“l:




GENERAL @D ELECTRIC

3250 950 FORMAT (4A4'N]-= INY oT200Flo0eT260F540¢TI1eF5e0eT4LeF540:T4TeF4e00

3260 6 T T eV eTSRoFao0eTOSFOe0eTT720F0624TAOWFAL2¢T954F4,00
. 3270 b TI0YeFael e Tl deb6e2)
3IH0 WRITF(16s960)IROEPS(46) dROSPP (4) «ROPPS(4) JROEPSL (4) JROPLL L4) o
3290 & ROLS(4) shHDSS (6) ¢BDPRWH(4) «CPI4) oCL L&) JYLTL4) JEE(4) +BOV(4)
3300 960 FORMAT(SXeONT FL'oT20eFae0eT 60F5e04T31aF5e0eT4LeF5e04T47,
3310 A FQ.OQT‘,H'Q"Q.Uo“’!NQF‘OoOQTb‘iQF6.00T7?OF‘OQEOT“OOFB.ZQTQS'F‘QOQ
3320 H T1I08Fae«T1134F4e2)
3330 WRITE (169 TOIROEPS () «ROSPP (5) JROPPS (8) JROCPSL (S) JROPLL (5) o
3340 & ROLSEH) sRHOSS ) BDPKWHS) ¢CP (5) ¢CL M) JYLI(S5) oEE(S) «BSV(S)
3340 970 FORMAT (SR 0 'L 125 e T204F@e0eT264F500eT31eF5:00TH14F5e00T47oF4e00T520
3360 6 FueOsTOBoF4a0aThSeF660sTT2eF%s29TB0FBe2:T95¢F4e00
3370 & TIUSFae?eT1134F4e2)
3380 WRITE (16+975%) ROES(6) JBDPKWH{6) «CP(6) sYLIG)
3390 975 FORMAT (SX o ' FLYWHEEL Y 4 T52oF600sT654F6.00TT7T24F442¢T954F4,40)
3400 WRITE(164860)
3410C
3G20CHRRARARRARARRANNARNRARRRRARNARRAORBRRRNRRRRRRAN RN RS
3430C
3460C M AN P ROGRAM LooP
34%0C
3q50CiQQInpnntanhlnnunanlil!nnllhnionﬂﬂni.iﬂilﬂl.liliﬁ.*
34 70C
3,0 980 DU 20000 SYS=NSYSWINSY
3490C SPECIFIC COST 1IN $/KW
3500 GAMMA (SYH) = (FItL (SYS) #SPCHE) «SPCTRN« (FDE(5YS)
3510 & R (le/7CMESPCMOG+SPCINT) )
3520C SPECIFTIC WEIGHT IN Li/KwW
3sW ALPHA (SYS) = (FIIL (SYS) #SWENG) ¢ SWTRNe (FDE (SYS) # {SWCNT+SWMG/CM) )
3540 1F(SYSEV1ICALL PUREP
35%0 IF(S5YSEQGIICALL PHLIDY(SYS)
3560 1F(SYS.Ue3)CALL PSLCDY (SYS)
3570 IF(SYSFU.a)CALL PARAHP
. 3580 IF(SYS.tWe5)CALL PSECDY(SYS)
X 3590 IF (SYSetNe6)CALL SEHYPR
: 3600 WRITE(16+990)
S 3610 990 FURMAT (140}
; 3670420000 COMTINUE
o 16 30C
] 36640C CLOSE FILLYS DFTACH FCS FROM AFTY 3
3650C
3660 CALL FILED
3670 SToP
J6b0 (L ND
3690 SUARQUT INE SENYPR
3700¢
37100 Rearantnera st tnaaRaRaRtRtRRtRRARERRRNRARRRNEN X
31200 S UV ROUTI1INE SEHYPR
A13,(80RRCANARRARBRARRRRARLANRARRRRRARARRRARNRNDARANRER
Vval.C
yre [ IR P A T T




GENERAL @ ELECTRIC

3750 RELL KOCIDTHLeCOTO

3760 INTEOER IPTOWNSYJNBCIPSUGNYL JNSYS.NOCS

3770 INTFOER ECON

3780 REAL MPGUMPOGCH

3790 LEAL ROFMSJROSPP JROPPSJROEPSL ¢ROPLL +yROES «RHOS5SG « BDPKMH «CP o CL o YL ]

3800 REAL kP WMPGOHIK oDP R

3810 REAL DROIRyTXaKPROSWONT ¢ SWMGsSHCVT 4 SPCEVT

3a20 REAL IRE

3830 REAL IFoLRCoICF «MCMOWMIFHY JNLDF JNSCY

3840 INTEGER V1YPE+SYSeTYPESF ¢ SYSSE

3850 DIMENSION GAMMA(6) +FDE(6) dALPHALG)

3860 DIMENSTON ROEPS(9) «ROSPP (5) JROPPS (%) +ROEPSLIS) «ROPLL (5) sROES (8)

3g70 DIMENSION RHOSS(S) fBNPKIEHI6) «CP{6) +CLIS) oaYLI(6) «EE(S) «BSV(3)

IRK0 DIMENSION RIC6) «FHE(6) «FSS 1K)

3890 DIMLNSION MIFHV (s)

3000 COMMON /INITV/SYSoTYPEWKP U TAD oW1 oK oCW oPWKPC

3910 & SPCHE ¢ TMR SEXUSEXHEFPH] «EFPUL +FUI oBSFCUBSFCHY

3920 b SPCMGeSPCOUEN«SPCCHT «SPCTRAN DPKWHE 4ETAMGHBF I « SWENGoNYL ¢

3930 6 SWIRNGAWC 4GPOWMPGU ¢MPGCH ¢ CHEF «MPGH o IPTO SNSY sNBC o IPSU

3940 b ROEPS JRUSPP JROPPS sROEPSL ¢ROPLL +ROES ¢RHOSS ¢ BOPKWH ¢+ CP o CL oYL I +EE

3950 b FAL«FDEsFSSeYM] 4DP 4NSYSeNBCS e TYPESE o SYSSE «R] «GF +GK 4CMo

39649 O DROIRINDGMF o TXoKPR¢SWCVT o SPCCVT o SWCNT 4 SWMG o SWGEN

3910 & FMED] st TAPPJECON IF «NSCVoVICF ¢HLDF ¢STOMUP oCCV

3980 & sMIFHVILRCICF oHMCMOLFINC,UBCCoBSY

3990C

©000 COMMON /INITM/SEXSWVOLETAEUGETAEHWDTOGAMMA 4 YMP 4 ALPHA

4010 COMMON /INITS/CDTODTMG ¢ SEXHCV «OPCTG e TACCV sAGCCVLEFPULEFPHFUYM

4020C

4030 REAL NBEUPG

4040 REAL MPG

4050 REAL -IC

4060C

4070C END OF REAL/IMTEGER/DIMENSION/COMMON STUFF

4080C

4090 CFPUZEFPU]

4100 EFPH=EFPH]

4110 HBF =HBF | -
4120 FU=FU1 o
4130 YMz=vYM] i
4160 FMED=FMEDL] :
%150 TYPESTYPLSE :
4)160 5YS528YS5Sk 2
4 . FOR SERIEYS HYBRID PRIMARY ONLY « LEAD ACID TYPEs) i
4180C RI(6)=30, i1
4190 RISzRI(SYS) i!
%200 R10=RI(1) ;




K

GENERAL &P ErecTRIC
4210 ALDVEOGSALERALGYS) « (FHE(SYS) 0 5wGER)
420 FOCPS e 0o e RIS/DI0 ) esf E(TYPEY
«2 5% PRI amt [5/0 /0TI 2R DS)
by ht) PNlﬁV=(lo='~L(DV5))nlUHO.QIP/HOPPS(TVPE)
6250 PHISPEZ UGO8 (Cke  (GFar PeFHE (SYS5)) ) /ROSPP (TYPE)
4240 JF (R il braLToPHIPR)PH]zFHPR
4270 TFhe 0P o T o P [ PR) PRIz | PP
L2H0O TRl S0 2 g CT a1 )PHZPH] SPP
“290 Fhze i w0 20 TLURRDERS(TYPE) #PHE/ (SEX#RIO) ) an
430" b (le/(le=FL (TYPEY) )
«310 WVIPZ ] o/l o=l (ALPHASAKP) }a{(]loeK)#FPHT))
“320 WVssvlkoen]
47330 WOTIW=zavifal,
4340 WOT=zalTiren]
%350 vhizyvebp]
43¢0 WRITE (16010 0)
4370 100 FOPMAT(//42Xe*'2FR]ES HYRRIDIPRIMARY ONLY ' 45X+ 'PHI " ¢7Xe?RRY
4380 A th'i-Vl“';‘)Kq'NV'Q'GXQ'NDTIR'Q‘}x"hDT'oSX*\'HB'o‘XQ'VL"
4390 YLS=YLI(TYRE)
4400 IF('-YL wEVLIYLEYLS
4610 TFANYL LU 1) YL=2,#DP*CL(TYPE) ®ROEPS (TYPE) #PHI#ETAD/SEX/YM/HBF /FU
«629¢C HeFzle FCM FRIMARY (HYBRID BATTEKY FACTOR)
“4 3G ARITE(1Ev11CIPH] ¢RRyWVIR iV eWDTIR yWDT o WB oYL
44640 110 FORMAT(SX'HATTERY TYPE:LEAD ACID'4F1043¢F10.0+F10e2+sF10.0,
4650 & F10e242F106404F72)
L6b0iC
“610C HEADER FO2 CrIVELINE COST
4aRANC
LLY) wPITE(lev12)
64500 120 FOIAT(//7 42X« URIVELINE COST?)
4510 WRITE (l6vlen)
4520 140 FOUIMAT(2X 4 *PPIMARY ' 4 T17, PRIMARY® 4T30,'SECONDARY?®
4530 b oTAS.'st(LthVY'.ThSo'TOTAL'oT84.'lN(REMENTAL°-TlOO.'EHV’-/c#X
4540 b W' TYDE AT 194°COST 4 T340 TYPE* s T4B4*COST?4T60+*DRIVELINE COST?
“55%0 b 2TH24*LHIVELTIE COSTYT1004°COSTY)
65466GC PR IVARY CUST
651N PCzo VPRI ®CO(TYPE ) 8 (] 4 &% A1)
«500 CBIHZ RV [ anDEPS T #UBCC* {14 2DMUP) ) / 1000,
«590C TOTAL DRIVETIATN COST CDT
400 GAMPEAZQA " A(SYS) s (FHELSYS) #SPCGENR)
4610 (DT=PCe (¥ \2KP2GAMMAS 2 () oo [MUP) o CBCH
4620C CORVESTION L COST COTOUHEAT FLIGINE+TRN)
4630 COUTLzaVORr PC* (SPCHE+SPCTRN) # (], «DMUP)
66¢NC Tht 15 CREMELTAL URIVELINE COST CDTY
“65C COTI=2LNT=CyT0)
4660C COST OF AULDITIONAL WEIGHT OF CAR AT (AWC)S/LB
4670 [FLCAKAPH] WY R (] e [MUP)
4680 1C=CUTI=PC(le=BSVITYPE))
YY) DELCHUTz]CeLELCK
4700C CPMEOP=CENT PER MILE OF FOUIPMENT
6710C
«720C EVALUATE CHEVS & NLGF (IF NLDF NOT EQUAL TO 1 BY USER)
4730C
4740 FFLLNF il o 1e) MNLDF= (22%NS=NFely)/(NSele)
47%0 CHEVS=DELODT o (CCV=CDTN)I#(1e+VICF)
760 CEHVCHFVS o PC#(),<-BSVITYPE))
770 IRE= (]l e=TX) IR
780 FFalLFRIRE/ (le=(1,+IRE) 28 (=NF))
4790 FFOaFF® (DR=IF)/(ieelF)
4500 FF!=(LQOUR)/(5901F)

M
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GEMERAL &) FLECTAC

!
1
i
} 4810 FRCSSFFO / (le=Filne(=N5))
|
{
\
\

4820 FRCUZFFD / (le=FFlua(=YL)) .
4630 CPMEQP=Z 100, /YM® (L IFRCSHENLDFSCHEVS) o
4840 & (FRCOR(L 4=BSVITYPE) ) #WYRPHI*CPITYPE) ))
4850C DPTMEQzDOLLARS PFR TON MILES EQUIPMENT
48060 DPTMLOSCHMMNEQPR /10047 (W1/720004)
4870¢ DPTMFLzDOLLARS PER TON MILES ELECTRIC
4810C DPKWHE zDOLLARS PER KILOWATT KHOUR ELECTRIC
»R90 IF(FULL Qe 1o )MPG=MPGY
4900 IF(FULNE o1« )MPGEMPGCD
4910 SEXHCV=35,1/MPG/WV0%2000.
A 4920 DTMGSGPO/MPG/WL#2000,
A 4930 DPTMEL =S (WY /W) *DPKWHE® ( (FURFMED#SEXUR (1 4=EFPU) /ETAD) ¢ ((1e=FU)
5 4940 & PSEXHR (1 ,=EFPH) /ETAD) ) /CHEF
A 4950C
( 4960 FRCVE FFO / (le = FF1##(=NSCV))
] ©970 DFCV=(24?NSCV=NF+le) 7/ (NSCVe],)
A 4960 DTMCV= (FRCVADFCVRCCYR(1,+5T)) /7 (YMeW1/2000.!
N 4990C
A 5000C LRC = LICENSE AMD REGISTER FEE
) 5010C FINC = FIXED INSURANCE COST
m= 5020C ICF = IN3SURANCE COST FACTOR
5030C MCMO = MAINTIHENCE COST PER MILE FOR CV
5040C MIFHV = MAINIINANCE IMPROVEMENT FACTOR FOR HYBRID VEHICLE
el 5050C
5060C
5070 BC=zPC
S0H0 ADCHV=LPC+FINC+1CF# (CHEVS+BC)
5090 ADCCV=LRU+FINC+ICFRCCY
5100 MCHVZ 01 #MCMORYME (1 4 =MIFHV(SYS) )
5110 MCCV=,01%*MCMNORYM
$120C
5130 NBEUPG=DPTMEQ+DPTMEL
5140 & = DTMCV ¢ (ADCHV=ADCCVeMCHV=MCCV) / (YM#*W),2000.)
5150 DBEUPG= 03 # ( SLXHCV*WVO/W] =
5160 b WVIRa( FUXFMED®SEXUREFPU / (ETAEUMETAM) o
5170 b (1e=FU) #SEXHREFPH / (ETAEH®ETAM) o )
5180 6 FUR (1e=FMED) *SEXU / (ETAM®ETAEU) ) )
5190C BEUPG=LREAK EVEN UNIT PRICE OF GASOLINE
5200 BEUPG=NBEUPG/DBEUPG
5210 GCPMHV=N,
5220 IF (FUeEUnle) GOTO 145
%230 GCPMHY =GP0 (WV/720004) /7 (36,63RETAM) # 3
5240 b ( SEXUSFUXFMED®EFPU / ETAEU ¢ SEXUNFUR(]l,«FMED) / ETAEU e
5250 & SEXH# {1 ,=FU)*EFPH /7 ETAEH )
5260 145 CONTINUE
5270C
5280C CALCULATE OPERATING COST PER MILE (CENTS/MI)
§290C

CHICINAL 1

’ f 5’1\"::‘4"14
UF POOR (s ey




BN

- GENERAL D ELECTRIC

; 5300 OPCTEHYSLO0,#( (W1/2000,)«(DPTMEQeDPTMEL) »
s 5310 b (ADCHV oMCHV) /YM » GCPMHV )
} 5320 OPCTGZ 1000 ( (WL/20004) #(DTMCV4DTMG) + (ADCCY+MCCVI/YM )
/ $330C
; $3640C CALCULATE TOTAL ANNUAL OPERATING COST ($/YR) TACEHV
5350€C
5360 AQPCG=GCHIHY RYM
: 5370 TACEHV=0PCTEHV® (YM/ 100,)
) 5380 AOPCEAC=TACFEHV=A0OPCG=ADCHV=MCHV
} $390 TACCV=0PCTGR (YM/100,)
i 5400 AGCCV=DTMG* (W1/2000,) %YM
{
§
{
)
f 5410 VRITE(169150)PCoCDT+CDT]+CEHV
( 5620 150 FORMAT (2Xo'PB=ACID®* 4 T174F10,0+T60sF10,0¢T82+sF10,04T954+F10,0)
5430C
: 5440C HEADER FOR RN AKEVEN GAS PRICES
_g 5450C
“‘ 5460 VRITE(16+160)
3 5470 160 FORMAT(//+2X+'OPERATING COSTS AND BREAK EVEN GASOLINE PRICES*)
} 5480 WRITE (16+170)
5490 117G FORMAT(THO4*GAS BKEV*+TTO'OPER COST EQGEL'+TBT<'HV GAS=PO?
5500 & oT103.%DEIVE CHAR')
5510 VRITE(l6+180)
56520 180 FORMAT(2AG'TYPE®4T19«DELCOT 4 T27.BATTERY COST*+T40+'DPTMEQ?
5530 & oTS0'DPTEMLY9oTS574°GAS $/GAL* s T6T4 'OPER S/MI*eTB20'S/YR?¢T92s
5540 6 "S/YROGTLI0Le'LB/KWIT1124°8/KW?)
Y . 5550 WRITE(169190) DELCDTWPCDPTMEQDPTMEL «BEUPG,
'% 5560 & OPCTEHMVIACPCEQE s AOPCGoALPHAS s GAMMAS
5570 190 FORMAT(2X4*LEAD ACID'sT15:F10,0¢T264F10.00T376F9:30T4T7:F9:3
=\ 55H0 & 0TS TeFGea29TOToF9e24TTT4F9e24TB8TeF9e20T974F9¢24T1074F962)
554%0C .
5600C OUTPUT ENFRGY CALCULATIONS IF ECON=1}
5610C
5620 nTyYyPgE=1
5630 IF (ECONeEQNs1) CALL ENCAL (WVNTYPE)
S640C
5650C QUTPUT CONVENTJONAL VEHICLE OQUTPUT
5660C
5670 CALL CONVP
5680 RETURN
5690 END
5700 SUBROUTIMNE CONVP
5710C
§720CaRAARPRARARSIINARBANARADARBARARARRRBRRRBRRANNSE
5$730C SUBROUTINE CONVP
S740CRRRRARARIRSIEAL LR ARRBAXRRARRERTRARRARNENRADREN
5750C
5760C CONVENTIONLAL VEHICLE PRINT
571710 REAL KPCDTNGLWCDTO
' 5780 REAL [F oLKHC o ICF ¢MCMQOoMIFHV NLDF o NSCV
! 5790 INTFGER IPTONSY +NBC o IPSUINYL JNSYSINBCS
5800 JNTEGER ECCH
5810 REAL MPGQUMPGCYH
5620 REAL ROEPSROSPP ¢ROPPS«ROEPSL +ROPLL +ROES +RHOSS ¢ BOPKWHCP+CLoYLT
5830 REAL KPoMPGHeKsDP R
5840 REAL DReIRoTX KPR ySWCNT ¢ SWMG o SWCVT o SPCCYT
5850 INTEGER TYPF oSYSoTYPESE ¢ SYSSE
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\ CRZRIE SUBROUTINE CONVP
!|7lgﬂ(ﬁﬂﬂ"ﬁ'9ﬂﬂ'/'!l“"'ﬂl@ﬂﬂﬂﬂib“.”.“.ﬂﬂ’ﬂ“'.Qﬂ'ﬂﬂﬁﬂﬁ
5750C€
w_} 5760C CONVENTIOLAL VEHTICLE PRINT
q 5770 REAL KPCo{THGWCDTO
“l 5THO REAL [F oLKC o LCF ¢MCHMO -MIFHY o MLDF +NSCV
. 5790 INTEGER 1HTONSY oNBC o1 ZUGNYLaNSYS I NBCS
- 5400 INTFGER tCOh
A 5810 REAL MPGUJPPGCB
l 5820 REAL ROEPS+ROSHP ¢ROPPS «ROEPSL +ROPLL «ROES +RHOSS ¢ BOPKWH o CP e CL o YL ]
s 5830 REAL KPeMPGHK «DP oR]
= 5840 REAL DR vIRoTXoKPRoSWCNT « SWMGoSWCVT s SPCCVT
. 5850 LHTEGER 1YPE o SYSaTYPESE 4 SYSSE
} 5860 DIMENSICN GAMMALG) sFDE (6)
- { S870 DIMENSTON ROEPS(5) ¢ROSPP (5) +KOPPS (5) sROFPSL (5) sROPLL (5) eROES (6)
' 5840 DIMEARSION RHOSS(S) +BDPKWHIE) sCP(6) ¢CLI5) o YLE (6) +EE (5) 4BSV(5)
gl 5890 DIMENSION RI(6) «FHE(6) sFSS(6)
o 5900 UIMENSION MIFHV(6)
A 5910 COMMON /LHTTV/SYSeTYPE oKP ETAD oW1 oK «CH oPW oKPC o
° ’} 5920 & SPCHE s THP e SEXUeSEXHIEFPH] ¢EFPULWFUT «3SFCUWBSFCH
| 5930 & SPCMG+SPCGEN+SPCCNT « SPCTRN ¢DPKWHE sETAMGHBF ] o SWENG oYL o
N 5940 b SWTRN+ANC +GPO sMPGU yMPGCB ¢ CHEF 4 MPGH o IPTOWNSY o+ NBC o IPSU
’*ﬁ, 5950 & ROEPS RUSPP 4HOPPS sROEPSL «ROPLL sROES yRHOSS « BDPKWH ¢CP,CL YL T vEE o
- 5960 & FHE +FDESFSSeYMI +DP 4 NS TS NBCS s TYPESE + SYSSE R «GF ¢GK ¢ CMy
: 5970 & DRyIRSNS oNF s TX KPR ¢ SWCVT o SPCCVT ¢ SWCNT o SWMG « SWGEN
5980 & +FMEDI +ETAPPoECOM s IF «NSCVsVICF oNLDF ¢ ST 4 DMUP 4CCV
5990 & sMIFHVWLRC o 1CF4MCMOWFINCUBCCoBSY
6000C
6010 COMMON /IMITM/SEXsWVC sETAEUETAEH +WOTO s GAMMA
6020 COMMON /INITS/CDTODTMG s SEXHCY sOPCTG s TACCV +AGCCYV sEFPUGEFPHFULYM
6030C
6040C END OF REAL/INTLGER/DIMENSION/COMMON STUFF
6050C
6060 WRITE(16+100)
6070 100 FURMAT(2Xs//)
6080 WRITE(16+110)
6090 110 FORMAT (244 YCORVENTIONAL VEHICLE®+T264*WVO(LBS) *+ T35+ WDTO(LBS) %
6100 b T46e0COTOIR) 1 4T554¢GPO(S/GAL) *oT66+*DTMG ($/TON=MI) *4T80
6110 & +tOPCTICTS/MI) 4 T94¢ *TACCVIS/YR) *4T1104 "AGCCV?)
6120 WRITE(16+120)WVO-WDTO+CDTO+GPO+DTMG4OPCTG TACCV 4AGCCY
6130 120 FORMAT(2X4T25+F9e00¢T350F9,00T45¢F962+T550F9¢26eT674F9624T80
6140 b OquZOT"‘OQF.qoZ'T105'F§02)
6150 RETURN
6160 END
6170 SURBROUTIHIE PUREP
6180C
blgocﬁ.ﬂ.‘i“lll.ﬂ"I.ﬂﬂQ!’ﬁQ“ﬂIQ.*Q'Q.“‘Q'..“Q.QQQ*
6200C SUBROUTINE PUREP
(,zlOleﬁ.ﬂ'ﬂ-ﬁlQnIDI‘llllﬂﬂﬂl*!ﬂ’.ﬂl’lﬁ*.ﬂ.l.ﬂ'&.ﬁ’ﬂﬂ
6220C
6230 INTFGER SYS
6240 COMMON /1L ITV/SYS
6250 WRITE (16+100)
6260 100 FURMAT(//+2Xs*PURE STURAGE :PRIMARY ONLY®s5Xe*PHI® ¢7Xs"RR? 48X,
6270 & *WVIR® 99X e WV® ¢BXo*WOTIR® ¢5X¢ *WDT? o TX o 'WB® 4Xe?YL®)
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6200¢ SY4ha)
62900 ROEPS=dH/LE  (PRIMARY)
6300C ROPPS = /LD (PRIMARY)
6310 CALL PRIM-Y(5Y5)
63220 RETURN
6330 fND
HhAN0 SUDBRDUTENHE PARANP
63950C
BILNCHARRPANRNNERRIRRARRARRERARARRAAEARNERLBADNEBR
6370C SVUBRODUTINE PARAHEP
6IHOCHARANNARPRRORAARNRRNANRARBANBRARGAPRAIRNARIRS
6390C
6400 INTEGER Y5
6410 COMMON ZLIMITV/SYS
6420 WRITE(169100)
6630 100 FORMAT (2Xo'PAKALLEL HYBRIDIPRIMARY ONLY? 45X e "PHI® o7Xe'RR® 48X+
b4al) 6 "WVIR' 45X 00UV  4BXe *WDTLIRO4SXe'WOT 97X 4 'WB® 04X tYL®)
6450 CALL PRIMRY(SYS)
6460 RETURN
6670 END
6480 SUBRQUTINE PRIMRY(SYS)
646490C
6500CANRBRENABRAPRR IR BRENARRALREREHTRANRRRRRRR MO8
6510C SUBROUTINE PRIMRY
6520CHERPREABRRERREARAFERARGRRDRALARNRARRESRBRRRNE
6$530C
6540 REAL KPC+DTMGWCDTO
6590 REAL IF4LKCoICF ¢MCMOMIFHV WNLDF s1ISCY
6560 INTEGER IPTOWNSY NBCoIPSUSNYL W NSYSINBCS
6570 INTEGER ECON
6580 REAL MPGUNMPGCB
6590 REAL ROEMSROSPP yROPPS +ROEPSL ¢ROPLL yROES sRHOSS s BOPKWH+CPoCL o YLI
. 6600 REAL KP+MPGHeK+DPJR]
6610 REAL DR o IRGTX KPR SHCNT 4 SWMG 2 SWCVT 4 SPCCVT
6620 PEAL IFE
6630 INTEGFR TYPE «SYSeTYDFSE 4SYSSE
5640 DIVENSION GAMMA(6) oFLE (6) JALPHALG)
6650 DIMENSICH ROEPS(5) +k0SPP (5) +ROPPS(5) «ROEPSL (5) +ROPLL (5) +ROES (6)
6660 DIMENSION RHOSS(5) ¢BDPKWH(6) sCP(6) +CLIS) o YLTI(6) +EE(5) +BSV(5)
6670 DIMEUNSIOI RILE) SFHE(6) oF5S16) .
6680 DIMENSION MIFHV(6)
6690 COMMDIe Z1NTTV/ESYSeTYPESKPVETAD oW oK oCW oW KPP s
6700 b SPCAHL o THMP o SEXUSSTXHGEFPHT o FPUL o FUT +BSFOUABSF( M
6710 & SPCMGeSPCOENSFCCHT o SPCTRN QUPKWHE o ETAMGHAF [ o SWEHGINYL o
6720 & SATINGANC GG eMPGUGMPGCR ¢ CHEF «MPGH e IPTONSY - NBC IPSU
6730 & RIEPHHUSPP JROPPS¢ROEPSL JROPLL «ROE S RHO5S «BDPKwHCPoCL oYL +EE»
6740 & FHE WFDESFSS YN ¢DP4SYSeBCO e TYPESE 1 SYSSE 4RI 4 GF 4 GK o (Mo
6750 & DRoIRGHSIUF e TX KPR ¢SWCVT ¢ SPCCVT o SWCHT o SWMG o SWGEN
6760 & SFMEDIWETAPP ot CONGIF oMSCVeVICF +NLDF e SToDMUPCCY
6770 & oMIFUVILRC ICF o MCMOWFINCUBCC oSV
6780C
67%0 COMMON /ENITM/SEX JWVOCETAEUSETAEHWDTO sGAMMA ¢ YMP s AL PHA
6800 COMMON /LINITS/COTOWDTMGSEXHCY sOPCTG o TACCY sAGCCV o EFPUSEFPHFUYM
6810C
6820 HEAL [CoNHEUPGIMPG
6830 INTEGLP TYPE5YS
6840 DIMENSION PHIPR(5) +PHIPP(S) +PHI (5) sRR(S5)
6850 DIMENSIOR WVIR(5) oWV (5) dWDTIR(S) oWDT(5) oWB(5)
6860 DIMENSION YL {5) «PHISPP(5)
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e e e e

an0 DIMENSTON CPMEGR (5) 4DPTEEN(S) JDPTMEL (5) aBEUPG (5) +NBEUPG(S) .
ISTIT) DIMERSTON GBEUPG(5)
; 610 DIMERSION HCIS) 4CDTLH) 4CDTL(5) +DELCWIS) « KC(S) yDELCDTIS)
i 6900 DIMENSTON ROLEPS) (5) oCEHV (5) ‘
) 6910C
’ 6920C END OF REAL/ZINTEGLR/DIMENDTON/COMMON DESCRIPTIONS
| 6930C
ﬁi, 6960 IF(SY5HE o1 (DR eSYSeNE o 22HNF sHAF
il 6950 IF (SYSeNE o1 DR eSYSeNE 2} FUSFUL
] 6960 IF(5YSelbeleOReSYSeNEoZ) YMEYH]
6970 IF(5YSeNt o) eOReSYSoNEo2) EFPUSEFPUL
\ 6910 1F (SY5.Mt o1 eOReSYSeNE o 2) EFPHSEFPH]
! 6990 [F (SYSeNt o1 eOReSYSeNEe2) FMEDSFMEDI
h} 7000 JF(SYSebUeleOReSYSeEQe2)FUS]
; 7010 JF(OYSebUe1e0ReSYSetQe2) FMED=1,
- 7020 IF(9575EVe1e0ReSYSeEQe2) YMZYMP
\ 7030 1F{FUEQel e HBF=1,
; 7060 JF(SYSeEU,1e0PeSYSeEQe2)EFPUS0,
7050 1F (SYSeEU.140ReSYSeEQe2) EFPHEL,
\ 7060 RIO=RI (1}
¢ 7070 RIS=RI(SYS)
T 7080C
33 7090Cnanrnanannn F | R S T 'DOY LOOP
.| 7100C
7110 DO 2000 TYPE=NBCSWNBC
7120 ROFPSLITYPE) SROEPSITYPEI#( RIS/RIO )a% EE(TYPE)
7130 PHIPR(TYPE)=SEX#RIS/2./ETAD/ROEPSL{TYPE)
7140 PPOE=] s=FHE(SYS)
7150 IF (FOE(SYS)aGT.PPDE) PPDE=FDE(SYS)
7160 PHIPP (TYME) =PPDE* 000 #KP /ROPPS(TYPE)
7170 PHISPP(TYPE)=1000e%#( GKe= (GF#KP#*FHE (SYS)))/ROSPP(TYPE) 1
7180 IF(PHIPRITYPE) «GT «PHIPP(TYPE) }PHI (TYPE) =PHIPRI(TYPE) - 3
7190 IF(PHIPP(TYPE) o GToPHIPR(TYPE) )PHI (TYPE)SPHIPP(TYPE)
7200 IF(PHISPP(TYF*) ¢GTePHI(TYPE) )PHI(TYPE) 3PHLSP* (TYPE)
. ]
7210 RRUTYPEY=RIOR( 2,ETAD®ROEPS(TYPE) #PHI(TYPE) / (SEX#RIO) ) T
7220 6 Pu(l,/(la=bE(TYPE))) . : : -
7230 WVIR(TYPEYZ e/ (1o=( (ALPHA(SYS)®KP))=(()e¢K)RPHI(TYPE})) ]
72460 WV ITYPE) ZWVIR{TYPE) #%1 ]
7250 WOTIR(TYPE ) =WVIR(TYPE) =10 3
7260 WOT(TYPE) =wWDTIR(TYPE) #W]
7270 VA (TYRE) SWV(TYPE) #PH] (TYPE)
7280C CYCLE LIFE ]
7290 IF (NYLoFUe0)GO TO 110
7300 IF(NYLFUe1)GO TO 100
7310 10U YL(TYPL)=2,4DP*CL (TYPE) #ROEPS(TYPE) #PHI (TYPE) #EYAD/YM/FU/HBF /SEX
7320 GO0 TO 120 ]
7330 110 YL(TYPE)=YLI(TYPL) 1
7340 120 IF(TYPEetOeLIWRITE(16+130)PHI(TYPE) JRP(TYPE) ¢WVIR(TYPE) oWV (TYPE) »
7350 6 UDTLIR(TYPL) sWOTITYPE) oWB(TYPE) oYL (TYPE)
7360 130 FORMAT( S5X4°BATTERY TYPE LEAD ACID®+F1063¢F1060+F102+¢F10.00 ]
7370 & F10e2¢2r10404F762)
7380 IF(TYPESLQ-2IWRITE(165)140)PHI(TYPE) sRR(TIPE) o WVIR(TYPE) cWV(TVYPE) »
7390 b WOTLIR(TYPE) wWOT(TYPE) +WRA(TYPE) s YL(TYPE) :
7600 140 FORMAT (SX¢*BATTERY TYPE:PB ACID A® ¢F10634F1060+F1042¢F10600 A
1610 O Fl10e202FP10s04F762) _—
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; 1426 IF(TYRL b Gy MIWRITE (160 1S0)PHIATYPE) aRR(TYPE) oWV IR(TYPE) «WV(TYPE) o
5 7430 b WDTIR(TYRE ) «WOTATYRED oWB(TYHL) o YLATYPE)
; 7460 150 FORMAT (ORGOVEATTERY TYPE 1 =ZNYoF1043eF 10405 1042F 10400
{ 7450 b Fl0a 42 10 a0aF762)
: 7460 IF AT ot Gat)WRITELLOL60)PHEITYRE) JRRUITYPE) oWVIR(TYRE) sWVITYPE)
g 7670 b WOTLR(TYRE) oWDTITYPE) sWR(TYPE) oYL (TYPE)
S 76480 160 FORMAT (X2 *HATTERY TYPLESNI FE'aF10639F10000F10420F10600F 10020
é 7690 b 2F10404F7,2)
: 7600 IFATYPLoblieSIWRITECLGALTOIPHI(TYPE) JRR(TYPE) ¢WVIRITYPE) sWV(TYPE) o
7510 b WDTLEA(TYPE) sWDT(TYPF) oW (TYPE) oYL (TYPE)
.. 7520 170 FORMAT (11X *BATTERY TYPESE S%4F10634F10s0eF10624F10.04F10,20
, 7530 b 2F10404F742)
l 7560 2000 CONTINUE
} 7550C
g 7560C HEADELR FOR DRIVELINE COST
j 7570¢C
{ 7560 WRITL(1691R0)
( 7590 180 FOQMATI2Xe//7)
: 7600 WRITE(16+190)
7610 190 FONMAT (2X4'DRIVELINE COSTS*)
7620 WRITE(164210)
7630 210 FORMAT(2X4'PRIMARY® 4T174'PRIMARY® 4730+ SECONDARY?
7640 & 4T6S ¢ *SECONDARY ® o TS ' TOTAL Y 4T84+ * INCREMENTALY+T100¢YEHV?
7¢50 & /26N TYPE'4T194"COSTYT33 ' TYPE*T48,44COST?
7660 & 9TOOW'DRIVELINE COST?¢TB2+DRIVELINE COST*+T1004°COST*)
7670C
7T6R0OChRnrnnnannrs S £ C O N D ‘DO LOOP
7690C
7700 DO 2001 TYPE=HNBCS«NAC
7710C PRIMARY CUST PCITYPE)
. 71720 PCITYPE) 2V ITYPE) #PHI(TYPEY #CP(TYPE) # (1o +DMUP)
7730 CBCH= (WVITYPE) #PHI (TYPE) #ROEPSI(TYPE) #UBCCH (1, +DMUP)) / 1000.
7740C TOTAL ORIVLTRAIN COST CLT
7750 COT(TYPE) sRCATYRE) + (WV(TYPE) #KPRGAMMA (SYS) I (] o «DMUP) « CBCH
7760C CONVENTIONAL COST CDTO (HEAT ENGINE «TRANS)
7770 COTOSWVORKPCH (SPCHE +SPCTRN) # (] 4 +DMUP)
7780C THE INCREMENTAL DRIVELINE €OST CDT1
7790 COTI(TYPE)=COT(TYPE)=CDTO

7800C COST OF ALDITIOMAL WEIGHT OF CAR AT AWCS/LB (DELCW)

7810 DELCHLTYHE) =K 2 PHI(TYPE) WV (TYPE) #*AWCE (] o +DMUP)
76820 ICTYPEY=CDTI(TYPE)=PC(TYPE)I ®(1=BSVITYPE))
7830 DELCOT(TYPE)=ICUTYPE) +DFELCWITYPE)

7840C CPMEQP=z CENT PER MILE OF EQUIPMENT
7850C DR=DISCOUNT RATEs IR=INTEREST RATE
7860C NS=PAYBACK PERIOD STRUCTURE (YRS)
7870C MFsFIMNANCIAL PERIOD (YR5)
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7890C
! T00C EVALUATT CHEVS & NLDFE (1F NLDF NOT EQUAL Ta L BY USER)
H 7910C
A 7920 TFANLOF aME o ha) MLDFR (2,805~NF e ko) 2 (NS4 ) a)
i 7930 CHEVOZDFLCDTITYPE) & {CCV-CDTOIA (] 4+VICF)
T340 CEAVAITYPR) nCHEVS « PCUTYPEY® (1 a~BSVITYRE))
79%0 IRES (la=IX)®IR
7960 FFotEAIRE/ (Lam(lae IRE) R (=NI))
7970 FEOFF & (DReIM)/(14¢1F)
7980 FRLE LG «RY /() e 1F)
7940 FRCHFFO / (Le=FF1%#(=N5))
8060 FRCESFFO /7 (le=FFl*al=YL  (TYPL)))
8010 CPEMEQUITYRE) 201004 /YMK ((FRCSONLDF#CHEVS) +
8020 A (Fﬁcuh(l.uHSV(TYPL\)iWV(lYPF)“PHl(TYPE)*CP(TYPE)))
080130C DOTMCQUITYPL) sDOLLARS PFR TON MILES FQUIPMENT
8060 DPTMEQITYPLE ) 2CPMFOR (TYPE) 71004/ (WE/2000,)
8050C OPTMEL=DOLLARS PER TON MILES ELECTHIC
8060C DPKWHE=DOLLARS PER KILOWATY HOUR ELECTRIC
ap70 DPTMEL(TYPE)=(WV(TYPE)/wl)ﬁDPKWHE'((FU&FMED'SEXU“(!.=EFPU)/ETAD)O
8080 6 ((lo=FUINSEXH® () o=EFPH) /ETAD})) /CHEF
0090C
8100 FRCVE FFO / (le = FFIN#(=NSCV))
a110 DFCV=(2."NSCV=NF+ls) / (NSCVele)
8120 OTMCV=(FRCVADFCYRCLVA(L1,2S5T)) / (YM#W1/2000,.)
8130C
8140C LRC = LICLMOSE AND RLGISTER FEE
8150C FINC = FIXID INSURANCE COST
8160C ICF = [NSURANCE COST FACTOR
8170C MCMO = MAINTINENCE COST PER MILE FOR CV
8180C MIFHV = MAINTINANCE IMPROVEMENT FACTOR FOR HYBRID VEHICLE
8190C -
8200 ADCHV=LRC+F INCe ICF# (CHEVS+PC(TYPE) )
8210 ADCCV=LRU+FINCeICFeCCY
8220 MCHV= 401 #MCMORYM® (1 o =MIFHV (SYS))
8230 NCCV=o Q) "MCMCEYM
8240C
8250 NUEUPG(TYPF)=DPTHEO(TYPF)oDPTMEL(TYPE)
8260 & = DTHCY + (ADCHV=ADCCVeMCHV=MCCV) / (YM#W1/2000,)
8270 lF(FU.EOele)MpQ:MpGU
8280 IF(FUNE o 1 & MPG="PGURMPGH / (FURIPGH + (1le=FU) *MPGU)
8290 SEXHCV=3%, 7 /MPG/WVO#2000,
8300 RDTMG=GPO/MPG/WI #2000,
8310 DHEUPG(TYPL)=,03 & ( SEXHCVAWVO/W] = ,
8320 6 WVIR(TYME)&( FURFMFDRSEXURLFPY ¢ (ETAEURETAM) o
8330 & (1e=FU) #SEXHREFPH / (ETAEMRETAM)
8340 & FUR{le<FMED) #SEXU / (ETAM®ETATU) ) )
a350C BEUPGs BREAKEVEN PRICE OF GASOLINE
8360 BEUPGITYPL) =HBEUPG(TYPL) /DBEUPG(TYPE)
8370 lF(TYPF.tO.l)wR!TE(lb.ZZO)PC(TYPE).CDT(TYPE).CDTI(TYPE)
8380 & +CEMV(TYPE)
8290 220 FORMAT(ZXO.pBEACID'QTl?'FlO.O'T6OQF10¢O‘T82'FlO.OOqu’Floco)
8600 IF(TYPEoto.z)wR!TE(lbo230)PC(TYPE)sCDT(TYPE)vCDTl(TYPE)

RS
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8610 b WCPHVUTYPE)
1420 230 FOHMAT (2N 0P8 ACID At oaTL7,F" e TENaF1040¢TB24F10,0¢T95¢F1060)
& 8430 IF(TYPELNe3IWRITE (1642407 CTYPE) oCDT(TYPE) o CDTI(TYPE)
B4640 6 JCEMVITYPE)
8450 260 FORMAT(2X¢*NT ZN*WTLI7HF? JeTOO0sF10,0vTB24F10,0eT954F1040)
460 IF(TYPF.tQah)WRITe(IG0260)9C(TYPE)QCDT(TYPE,OCDTI(TYPE)
8470 & +CFHV(TYPE)
84680 2950 FORMAT(2X4*NI FE®*+T) 70F10.00T600F10.00T820F1000.7950F1000)
E 8690 IF(TYPF.h0.5)NRlTE(lboZbO)PC(TYPﬁ)OCDT(TYPE)QCDTIITYPE)
e 8500 & +CEHV(TYPE)

8510 260 FORMAT (2X ¢ 9L T=59¢T1" +F10e01T60¢F10400TB2+F1060+T95:F10,0)
8520 2001 CONTINUE
1 853GC . ]

: 8540C HEADER FOR FRFAK EVEN GAS PRICE
i 8550C :
; 8560 WRITE (16+270)
= 8570 270 FORMAT(2X4//7)
8540 WRITL (16+280)
8590 280 FORMAT(2X,°OPERATING COSTS AND BREAKEVEN GASOLINE PRICES®)
) 8610 290 FORMAT(T594*GAS BKEV®+T704*OPER COST EQGEL"+TB7+'HV GAS-PO*
. 8620 6 +T103, URIVE CHARY)
- 8630 WRITE(164+300)
2 B0 300 FORMAT(2X+9TYPE®+T194 DELCDT*4T27+*BATTERY COST®+T404*DPTMEQ >
: 8650 6 +T504DPTMEL " sTH1+°S/GALY«T70+°CTS/MI*oTBO-*S/YR* 4 T90
= 8650 6 "S/YR*TI014'LB/KW? 9 T112S/KW?)
: 8670C
- B6ROCnannrnnaknane T 4 | R D *DO* LOOP
= 8690C
)? 8700 PO 2002 TYPE=NBCSWNBC
A 8710 QCPHHV=0
- . 8720 IF (FUGEU.1e) GOTO 145
4 8730 GCPMHV=GHO® (WY (TYPE) /20004) /7 (36.63#ETAM) #
" 8740 & ( SEXURFURFMEDREFPU / ETAEU + SEXU#FU(1.=-FMED) / ETAEU «
! 8750 6  SEXH®{]e=FU)REFPH / ETAEH )
2 8760 145 CONTINUE
é g8770C
a 8780C CALCULATE OPERATING COST PER MILE (CENTS/MI)
. 8790C -
‘f 8800 OPCTEHV=100e#( (W1/2000.) % (DPTMEQ(TYPE) «DPTMEL(TYPE)) « 5
{ 8810 6 (ADCHV o1ACHV) /YM + GCPMHV )
= 8820 - OPCTG=10Uo#( (W1/2000¢) #(DTMCVeDTMG) « TADCCVeMCCV)/YM ) : D
Y 8830C . ]
B 8840C CALCULATE TOTAL ANNUAL OPERATING COST ($/YR) TACEHV
) 8a50C
8860 ADPCG=GCHMIVAYM
' 8870 TACIHV=0PCTEHV®*(YM/100,)
8 8480 AUPC[ OF = TACEHV=AOPCG=ADCHY=MCHV
=] A890 TACCV=0PLTGR(YM/100,)
E ; 8900 AGCCVEDTIMGRA (W] /72000,) #YM
_$ ! 8910 IF (TYPL etQe 1 VWRITE$164310)DFLCDOT(TYPE) 4PCITYPE) JDPTMEQ(TYPE) o
Y ; 8920 5 DPTULL (1YPE) +BFUPG(TYPE) ;OPCTEHV 4 AOPCENE s AOPCG9ALPHA(SYS) o
| i 8930 & GAMMA({SYS) 3
j | 8940 310 FORMAT (2X4*PU=ACID"sT15,F10e0¢T264F104047370F9034T4TsF9e3
4 8950 6 +T5TFPe2eTOT4F9e24TTTFO624TBT4F9e20T974F9424T1074F%2)
o) i 8960 [F(TYPEot0.2)WRITE(16+320)DELCOT(TYPE) yPC(TYPE) +DPTMEQ(TYPE) o
- 8970 & DPTMEL (TYPE) +BEUPG (TYPFE) 4OPCTEHV «AOPCEQE +AOPCGsALPHA(SYS) 6 .
! 8980 & GAMMA (SYS)
il 8990 320 FORMAT (2X+'PB ACID A®sT15sF10,0:T264F10e0:T374FFe35T474F 943
B 900¢ 6 oT5TeF9e2+TOT1FTa20TTTaF9020T870F9424TI74F9:24T1074FT2)
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! 9010 1F(TYPE oEQW3)WRITE (164330)DELCDT (TYPE) +PCITYPE) +DPTMEQ(TYPE) o )
} 9020 & OPTMEL (TYPF) «BEUPG (TYPE) JOPCTEHV «+AOPCEQE ¢ AOP. G yALPHA (SY5) o
} 9030 6 GAMMA(SYS)
; 9040 330 FORMAT(2X4ONT ZN®eT150F10.,00T26+F10e04T370F9e34T47oF963
- 9050 6 oT570F0024T6T0FOe24TTToFAe2eTATaF9420TO74F942+T1074F942)
[ 2060 IF(TYPL ot Qed)WRITE (164340)DELCOT(TYPE) +PCITYPE) +DPTMEQ(TYPE) o 3
i $070 b DPTMEL (1YPE) yBEUPG(TYPE) JOPCTEHV s AOPCEUE s AOPCG s ALPHA (SYS) o
{ 9080 & GAMMA(SYS)
: 9090 3460 FORMAT (2Xs*NI FE®oT154F10e0+T263F10604T374F9e34T4T+F9,3
o 9100 6 sT57¢F9e2+T670F902+TTTeFe2vT870F9¢24T974F9e24T1074F942)
| 9110 IF(TYPLotQo5)WRITE(16+350)DELCDT (TYPE) +PCITYPE) «OPTMEG(TYPE) o
‘ 9120 & DPTMEL { TYPE) +BEUPG (TYPE) yOPCTEHV  AOPCEQE yAOPCG 4 ALPHA (SYS) o
§ 9130 b GAMMA (SYS)
i 9140 350 FORMAT (2Xe*L1=5%4T154F10600T264F10.0+T37:F9¢3+T4TcF943
{ 9150 6 +T574F9e2+T670F9629TTToF0424TB74F9520T970F9e2eT1074F902)
g 9160 2002 CONTINUE
b 9170C
{ 9180C OUTPUT ENERGY CALCULATIONS IS ECON=z1
= 9190C
4 9200 NTYPE=NRL-NBCS 1 :
:% 9210 IF (ECONeEOe1) CALL ENCAL (WV(NBCS) +NTYPE)
: 9220C
. 9230C QUTPUT CONVENTIONAL VEHICLE INFO
e 9240C
- 9250 CALL CONVP :
~'} 9260 RETURN
9270 END )
9280 SUBROUTINE PSECDY (SYS) '
9290C |
93()0Cl!ﬁl'il-lllllIIlliIllﬁilllﬂlﬂii*i*liﬂﬂ**iﬁi*.10.
9310C SUBROUT ! WNE PSECDY .
QI20CHMMRATI I NIRRT IN IR T IBN IR 0 I - i
9330C 3
9340 REAL KPCsDTMGWCDTO :
9350 REAL 1F +LRCw ICF 4MCMOMIFHY ¢ NLDF sNSCV .
9360 INTEGER 1PTOWNSY sNHC s IPSUSNYL eNSYS oHBLS . ;
9370 INTFOER L CON _‘__‘
9380 REAL MPGUMPGCH ;
9390 KEAL ROEPS4ROSPP 4ROPPS¢ROEPSL +ROPLL yROES +RHOSS « BDPKWH 4 CP o CL oYL 1 1
‘9400 REAL KPoMPGH K o+DP 3R] ;
9410 REAL DRy IRy TXoKPR s SWCHT « SWMG o SWCVT 4 SPCCVT i
9420 REAL IR[
9430 INTFGER 1YRF 45YSsTYPE SE o SYSSE
9440 DIMENSTON GAMMA (6) oFDE (6) JALPUA (6)
9450 DIMENSTON ROEPS(5) «ROSPP (5) +ROPPS(5) sROEPSL (5) «ROPLL (5) sROES (6)
9460 DIMENSTON RHOSS (5) s BRDPKWH (6) +CP(6) «CL(5) oYL] (6) +EE(S) oBSV(5)
9470 DIMENSTON ] (6) oFHE (6) sF55(G)
9480 DIMENSION MIFHY (6)
9490 COMMON Z1HTITV/ISYSeTYPE JKPeETAD WL o« +CWoPWoKPCo
9500 & SPCHE s TMP ySEXUSEXHWEFPHI WEFPUL «FUT +BSFCUBSFCH
9510 & SPCMGeSPCGEN o SPCCNT o« SPCTRM +DPKKHE oE TAMHBF 1 + SWENGoNYL o
9520 & SWTRNsAWC oGPOsMPGUJMPGCB «CHEF ¢MPGH o IPTOWNSY +NBC » IPSU
9530 & ROLPSRUSPP JROPPS RDEPSL « ROPLL s ROE S yRHOSS s BOPKWHCPoCl oY1 T FF.
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9540 & FHE«FDE2FSSeYM] «DP ¢NSYSeNDCSoTIPESE 9 SYSSE 2RI «GF 4GK o CMo
9550 b DReIRINDSHF ¢ TX o KPR SHCVT ¢ SPCCVT o« SWCNT o SWMG o SWGEN

9560 & FMED] +LTAPP ¢ECONoIF aNSCVaVICF «NLDF ¢ ST «DMUP 4 CCV

as570 & oMIFHVWLRC o 1CF«MCMOFINCUBCC oISV

9580C

9590 COMMON JINTTM/SEX oWVOsETAEUETAEHWDTO ¢ GAMMA 4 YMP o ALPHA
9600 COMMON /lNITS/(DTOODTMGQSEXHCVQOPCTG'TACCVOAGCCV'EFPUOEFPH.FU'Y"
9610C

9620 REAL KPSH+MPG

96130 DIMENSICH CLS(4)

9640 REAL 1CNBEUPG

9650 INTEGER TYPE

9660 INTEGER SYS

9670 DIYMENSION A(4)+CA(G)

9680 DIMENSION AL (4) «+CAL (4)

9690 DIMENSTON ALP(4) +CALP (%)

9700 DIMENSION REPSL (4) s PHIPR (4) «PHIPP (4) sRPLL (4) +PHIP (&) oYL (4)
9710 DIMENSION PH1S55(4) +PHIT(4) sRHOS(2) sRR(4) +WVIR(4) sWV (&)
9720 DIMENSTION WDTLIR(4) sWDT (4) 4WP(4) sWS(4)

9730 DIMENSION SC(Q)QPC(A).BC(Q)'CDT(4)onPS(ﬁ)QCSPS(Q)OCDTI(Q)QDEL
9740 & Cwia)

9750 NIMENS]ION IC(Q)oDELCDT‘é)QCPMEQP(Q)QDPTMEL(‘)'DPTM§°(4)OBEUPG(G)
9760 DIMENSION NBEUPG(4) +DBEUPG(4)

9770 DIMENSICN REPSL114) +CEHV (4)

9780C

9790C END OF REAL/INTEGER/DIMENSION STUFF

9800C

9810 YHMzYM]

9820 FU=FUI

9830 HUF =HAF ]

Q9840 LFPU=L FPU]

9850 EFPHz FPHT

9860 FHED=FMIO]

9y 70 CLS 1y =CL(])

9880 CLot2y=CL ()

9890 CLS(3)=CL(5)

9500 CLS L6} =CL(S)

99}10C 5Y$=2 PURL ELECTRIC=P/S T
9920C SY5=23 SERIES=P/S

9930C SYS=% PARFLLEL=P/S

9940 1F (SYS,EW.2) GO TO 100

9950 IF{SYS.tW.3) GO TO 120

9960 IF(SYSeEV.5) GO TO 140

9970 100 WRITE(16+110)
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GENERAL @D ELecTRIC

9980 110 FURMAT (2.4 'PURE STOURAGE :PRIMARY AND SECONDARY® o4X o *PHIT® 48X,

9990 6 'RR"“x"wvlk"Sx"WV'OBXv'WDT'07XO'WP'vEXo'NS'.BX.'ALVHg')
100060C 8Y5=2

10010 IF(5Y5.E062)FUs1,

10020 IF(FUWFUele)HBF=1,

10030 IF(SYS. W 2)EFPU=0,

10040 IFISYS L0, 2)EFPH=],

10050 IF(SYS,tN42) YM=YMP

10060 IF(SYS,t0.2) FMED=1,

10070 GO TO 160

10080 120 WRITE(164130)
10090 130 FORMAT (2X4*SERIES HYBRID ¢PRIMARY AND SECONDARY? 44X *PHIT® «b6Xo

10100 & YRR ¢BX e VWVIR® 45X o *WV I 48X s *WDT P 9 7Xo WP 48X o 'W5® 98Xs "ALPHAY)
10110C 8Y5=3
10120 GO TO 160

10130 140 WRITE(164150)
10140 150 FORMAT (2X¢*PARALLEL HYBRID:PRIMARY AND SECUNDARY® ¢4Xe*PHIT®e6Xs

10150 & 'RR‘98X1'NV1R'95X0'WV'oBXe'WDT'07X0'NP.08X0'W5'08X0'ALPHA')
10160C 5YS=5

10170 6D TO 160

10180 160 CONTINUL

10190 REPSL (1) =ROEPSL (1)

10200 REPSL (2) =ROEPSL (1)

10210 REPSL (3)=ROEPSL(S)

10220 REPSL () =ROLPSL (5)

10230 RPLL (1) =SROPLL(])

10240 RPLL (2)=RCPLL (]}

10250 RPLL (3)=ROPLL (5)

10260 RPLL (4)=ROPLL (5}

10270 RIO=RI (1)

10280 R1S=RI(DYS)

10290C

10300CHuanannnsnan F | R S T *DO* LOOP

10310C :

10320 DO 2000 TYPE=zlea

10330 REPSLL(TYPEY =REPSL(TYPE)#( RIS/RIO ) RaEE(TYPE)

10340 PHIPR(TYPE)SSLXRR1IS/2./ETAD/REPSLLI(TYPE)

10350 PHIPP(TYPL) 21000, # (0K = (GF*KPR®FHE(SYS)) ) /RPLLITYPE)
10360 IF(PHlPV(TYPL),GT.PHIPR(TYPE))PHXP(TYPE):PHIPP(TYPE)
10370 IF (VHIFR(TYPE) oGToPHIPP (TYPE) )PHIP (TYPE) =PHIPRITYPE)
10380 RHGS (1) =RHOSS (1)

10390 RHOS(2) =ROES(6)

10400 KDSb:&F-(PHlP(TYPh)!RPLL(TYPE)/lOOO.)-(FHE(SYS)‘KPR)
10410 IF (XPSS.LTs0e) KP5530,

10620 PHISS L) kPS5 000, /RHOS(])

10430 PHISS (2 ) zhPLSETI/3,6/RHOS(2)

10440 PUISS (3 =PH]ISS())

1064%0 PHISE L) =PHISS(2)

10460 IF (5YSeFQe2) GO TO 170

10470 IF (5YSeLQe3) GO TO 180

10480 IF (5Y5e¢EWeS) GO TO 190

106490 170 A(TYPL)SALPHA(SYS)

10500 IF (TYPtoEW+2e0RTYPESEQ.4) A(TYPE)SA(TYPE) ¢ (KP5S/KP) #5WCVT
16510 CA(TYPE) 2GAMMA (SYS)

10520 IF (TYPtoeFEQe2eO0ReTYPELEQL4) CAC(TYPE)ECA(TYPE) ¢« (KPSS/KP) ¢SPCCVT
10530 ALPHSS=) F(TYPE)

]
i
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]
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GENERAL D ELECTRIC

10530
10540
105%0
10560
10570
10%80
10590
10600
10610
10620
10630
10640
10650
10660
10670
10680
10690
10700
10710
10720
10730
10740
10750
10760
10770
10780
10790
10800

10810
10820
10830
10640
10850
10860
10870
10880
10890
10900
10910
10920
10930
10940
10950
10960

ALPHSS 2L FLTYPE)
Go YO 200
180 AL (TYPE)ZALPHA(SYS)
IF (TYPLoEQe2e0R.TYPE«EQe@) AL(TYPE)SAL(TYPE) @ (KPSS/KP)#SWCVT
CAL (TYPE) 2GAMMA(SYS)
IF (TYPELEQe2e0RTYPELEQ4) CAL (TYPE) =CAL (TYPE) ¢ (KPSS/KP) «SPCCVT
ALPHSS=ALITYPE)
GO 10 200
190 ALP{TYPL)=ALPHA(SYS)
IF (TYPEoEGo2eOReTYPELEQ.4) ALP(TYPE)ALP (TYPE) 4 (KPSS/KE) #SWCVT
CALP(TYPE)=GAMMA(SYS)
IF (TYPL.FQe2¢OReTYPEsEQ.4) CALP(TYPE)SCALP(TYPE) +(KPS5/KP) +SPLCVT
ALPHSS=ALP(TYPE)
on T0 200
200 COMTINULE
PHIT(TYPE) =PHIP(TYPE) +PHISS(TYPE)
RRITYPE)zRION( 2. *ETAD*REPSL (TYPE) *PHIP(TYPE)/ (SEX#*RI0) }
& srtl./le=LELTYPE)))
WVIR(TYPE)=1e/ (1le=(ALPHSS#KP) = (14+K) #PHIT(TYPE)})
WV (TYPE) sW1auVIR(TYPE)
WOTLIR(TYPE)=WVIR(TYPE) =1,
WDT(TYPE) sWDTLIR(TYPE) #Wl
WP (TYPF) =WV ITYPE) #PHIP (TYPE)
WSITYPE ) =WV ITYPE) #PHISS (TYPE)
IF(NYL.EQ,0)GO TO 220
IF(NYL.tQ.1)GO TO 210
210 YL(TYPE’=2.*DP*CLS(TYPE)*REPSL(TYPE)*PHIP(TVPE)iETAD/YM/FU/HBFISEX
GO TO0 230

220 YL (l)=YLl (1)
YL(2)zYLE (1)
YL{3)=YLI(S)
YLE4)=YLI(S)
230 TF(TYPE ob Qe 1IWRITE (164240 PHITITYPE) yRRITYPE) ¢WVIR(TYPE) JWVITYPE) »
& WDT(TYPE) WP ITYPE) «WS(TYPE) ¢ ALIPHSS
240 FORMAT (17Xs*LEAD ACID/LEAD ACID®oF10¢34F10e04F104204F10.04F10,2)
LE(TYPLoEQa2)WRITE (1602503 PHITITYPE) dRRITYPE) sWVIR(TYPE) «WVITYPE)
6 wOTITYPE) JWPITYPE) «WH(TYPL) o ALPHSS
250 FORMAT (1TXe°LEAD ACID/FLYWHEEL *+F10439F10e04F106244F10:0+F1002)
IF (TYPF oEQe I WRITE (164260 PHIT(TYPE) ¢RRITYPE) sWVIR(TYPE) oWV ITYPE) o
& WOT(TYPE) JWP{TYPE) JWS(TYPE) «ALPHSS
260 FORMAT(19Xe 1] TEMP/LEAD ACID+F100.3¢F10,0+F1062+4F1040+4F10.2)
lF(TYPL.EQ.a)WRth(16e27o)PHlT(TYPE).RR(TYPE).HVIR(TYPEJ.WV(TYPEJo
& WDT{TYPE) +WP{TYPE) «WS(TYPE) +ALPHSS
270 FORMAT (20X 'H] TEMP/F_YWHEEL ' oF1063¢F10¢0¢F1062+4F10,0+F10.2)

10970 2000 CONTINUE

10980C
10990C
11000C
11010
11020
11030C
11040
11050C
11060

HEADER FOR DRIVELINE COST

WRITE(16+280)
280 FORMAT(2Xe/417)
£ConOMIC MODEL
CPPS (1) =CP (1)
LEAD ACIV
CPPS(2185CP 1Y

Lo ids
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11070C LEAD ACID

11040 CPPS(3)3CP(5)
11090C L1 S
11100 CPPSLa)=CP ()
11110C Ll s
11120 CsPS(1)=CPLL)
11130C LEAD ACIV
11140 CsPS(2)=CP(6)

11150¢C FLYWHEEL

11160 CsPS(3)=Ch (L)

111170 C5PS(4)=CP(0)

11180 WRITE(164290)

11190 290 FOPMAT(ZX.'DR!VELINE COSTS*)

11200 WRITL(164310)

11210 310 FORMAT(ZX"PRIMARY"Tl7o'PR:MARY'oT309°§EC0NDARY'

11220 & .tks,'b£CONDARY"Tbs-'TOTAL'.Ta«.'lNCREMENTAL'oTIOOv'EHV'
11230 & ./th.'TYPE'-TlQ-'COST'.T33o'YYPE'vT«8v'COST'

11240 6 +T60'URIVELINE COST*«TA2+'DRIVELINE COST®«T100+°COST")
11250C

11260CHRRRARENRRE D ECOND DO LOOP

11270C

11280 D; 2001 TYPE=1le4

11290 lF(SY:.tﬁ.Z)GANMSS:CA(TYPE)

11300 lF(SYS.tO.B)GAMMSS=CAL(TYPE)

11310 lF(SYb.tQ.S)GAFM55=CALP(TYPE)

11320C° PRIMARY COST PC

11330 P((TVPE)=hV(TYPE)ﬂPHlP(TYPE)nCPPS(TYPE)i(l.oDMUP)

11340 CBCH=(hV(TYPE)'PH]P(TYPE)'REPSLI(TYPE)QUBCC*([.ODMUP)) / 1000,
11350C SECONDARY COST SC

11360 SccTYPE)=wv(TYPE)ﬁPHISS(TYPE)RCSPS&TYPE)*(l.oDMUP)
11370C BATTERY COST 1]e

11380 BC(TYPF)=PC(TYPE)

11390C TOTAL DRIVETRAIN COST coT

11400 CDY(TYPt):PC(TVPE)oSC(TVPE)o(HV(TYPE)nKPaGAMMSS)n(;.oDMUP)
11410 & o+ CBCH

11420C CONVENTIURAL COST CDTO(HEAT ENGINE « TRANS)

11430 Coro:wvunxpcn(SPCHﬁosPcTRN)n(x.oonup)

11440C THE INCREMENTAL DRIVELINE COST COTI

116%0 CDTtlTYPF)s(nT(TYPF)-(DTn

L
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11450
11460C
11670
116480
116490
11500C
11510C
11520C
11530
11540
11550
11560
11570
11580
11590
11600
11610
11620
11630
11640
11650C
11660C
11670
11680
11690C
11700
11710
11720
11730C
11740C
11750C
11760C
11770C
11780C
11790C
11800
11810
11820
118130
11840C
11850
11860
11870
11880
11890
11900
11910
11920
11930
11940
11950
11960C
11970
11980

EVA

COTI(TYPE)=COT(TYPE)=CDTO
COST OF ADDITIONAL WEIGHT OF CAR AT AWCS/LB
DELCWITYPE) skePHITITYRL ) #WVITYPE) #AWC# (1, +DMUP)
IC(TYPE) =COTI(TYPE)=BC(TYPE)#(1.=BSV(TYPE))
DELCDT(TYPE)sIC(TYPE ) sDELCWITYPE)

LUATE CHEVS & NULDF (IF MLDF NOT EQUAL TO 1 BY USER)

FF(NLDFeMEele) NLDFE (240NS<NFel,)/ (NSel,)
CHEVS=DELCDT(TYPE) ¢ (CCV=COTOI®(1,+VICF)
CEHVITYPF)=CHEVS + BCITYPEI#(1.=BS5VITYPE))
IRFE=(1.=TX)R]IR

FFaMFRIRE/ (1e=(le*JRE) #® (=NF))

FFOSFF # (DR=IF)/(1s*]F)

FF1z (l1e+DR)/(14¢IF)

FRCS2FFU /7 (le=IFlu®(=N3S))

FRCB=FFO / (le=FFlun{=YL(TYPE)))
CPMEQR(TYFE)=01004/7YM® { (FRCOSANLDFRCHEVS)
& (FRCBAUL q=NSVITYPEII#BC(TYPE) ) I % (1e¢ST)
DPTMEQITYPE)Y=CPMEUP(TYPE) 7100,/ (W1/20004)
DPKWHE =NULLAPS PER KILOWATT HOUR ELECTRIC
DPTMEL=DULLARS PER TON MILE ELECTRIC

DPTMEL {TYPE) = (WV(TYPE) /W1 ) *DPKWHE® { (FURFMED#SEXUR {1 ,=EFPU) /ETAD) ¢
& ((1¢=FU)#SEXH®(14=EFPH) /ETAD)) /CHEF

FRCV= FFO /7 (1,=FF1#nr{=NSCV))
DFCV= (2 #NSCV=NFelq) 7 (NSCVeie)
DTMCV= (FRCV*DFCVACCVR{100ST)) / (YM®W}/20000)

LRC = LICEMNSE AND REGISTER FEE

FINC = FIXEDL INSURANCE COST

ICF = INSURANCE COST FACTOR

MCMO = MAIMITINENCE COST PER MILE FOR CV

MIFMV = MAINTINANCE IMPROVEMENT FACTOR FOR HYBRID VEHICLE

ADCHV=LRC+FINCe]CFe (CHEVS+BC(TYPE))
ADCCV=LRC+FINC+ 1CFaCCY

MCHV = o0 ) AMCHORYM® (] o =M]IFHV (SYS))
MCCVE 0L eMCMO®YM

NBCUPG(TYPE)IsDPTMEQITYPE) «DPTMEL (TYPE)
& « DTNCV o (ADCHV=ADCCVeMCHV=MCCV) / (YM#W]1/2000,)
IF(FUEFWelo) MPGEMPGU

IF(FUoRt ale) MPG=MPGURMPGH 7/ (FURMPGH o (1e=FU) *MPGY)
SEXHCVE354,2/MPL/W1IR22000.

DTMOGPU/MPG/WL %2000,

DBEUPGITYPE) 2403 & ( SEXHCV*WVO/WL =
O WVLIR(TYPE)®( FURFMED®SEXUREFPU 7 (ETAEURETAM) <
& Cle=FUIRSEXHREFPH / (ETAEH®ETAM) «
[ FUR (Lle=FMED)®SEXU / (ETAM*ETAEU) ) )
BEUPG(TYPE ) =NHEUPG(TYPE) /DBEUPG(TYPE)
BEUPG=ERLAK FVEN UNIT PRICE CF GASOLINE
!FtYYPEat0.l)leTttxo-aZO)PCGTYPﬁ)vSC(TYPE)vCDT&TVPE)vCDTl(1YPE&
& «CEHVITYPE)

11990 320 FORMAT (2X4*PB=ACID®oT17+F10+04730¢*PB=ACID*sT45e¢F10600T60¢F10400

12000

b TB24F10,00T95.F10.00
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12010 lF(vafo[O-E)WR!TE(lboBBOiPC(TVPE)oSC(TYPE)-CDT!TVPE)vCDTl(TYPE)

12020 & +CEHV(TYPRE) .

12030 330 FOH%AT(ZX-'PBuAC!D'oT!?oFl0.0oTSOo'FLYWHEEL'oTkSoFl0.0oTbOoFl0.0.

12040 & TAZ24.F10,04T954F10,0)

120%0 XF(TYPF«EQaz)WRlTE(lboBAO)PC(TYPE)oSC(TYPE)oCDT(TY?E).CDTI(TYPE)

12060 & «CEHV(TYPE)

12070 340 FOQMAT(2Xc'Ll°S'07170F10.007300’PB°ACID'0T450F109007600F10.00

12080 & TR24F10604T954F10,0)

12090 tf(TYPFaEQo‘)WRITE(160350)pC(TYPE)vSC(TYPE)QCDT(TYPE).CDYf(TYPE,

12100 & +CEHVITYPE)

12110 350 FORMAT(2Xo'LI=S?4TL7eF1040eT30s*FLYWHEEL®+T45¢F100¢T604

12120 & F10,0071824F10,0+T954F10,0)

12130 2001 CONTINUE

12140C

12150C HEADER FUR BREAK EVEN GAS PRICES

12160C

12170 WRITE(164360)

121R0 360 FORMAT(2Xe///)

12190 WRITE(164370)

12200 370 FORMAT(2X."OPLRATIOM COSTS AND BREAKEVEN GASOL INE PRICES®)

12210 WRITE(164,380)

12220 380 FORMAT(T59,'GAS BKEV*+T70+¢'OPER COST EQGEL® ¢ TBT7s'HV GAS=PO*

12230 & «T1034'DRIVE CHAR?)

12240 WRITE(164390)

12250 390 FORMAT(ZX+'TYPE®*,T19+'DELCOT?4T27,'BATTERY COST*+T40+'DPTMEQ?,

12260 [ qTSOa'UPTMEL'.Tbl.'S/GAL'cT70o'CTS/Ml'oT800'$/YR'oT90'

12270 & *S/YRCoTIOLe'LB/KWIeTL112+°8/KW?)

12280C

12290Csawtpnnsnnnnein T H [ R D '‘DO* LOOP

12300C

12310 D0 2002 TYPE=1l4+4

12320 IF(SYS.tQe2) GAMMSS=CA(TYPE)

12330 IF(SYS.k0e3) GAMMSS=CAL (TYPE) °

12340 IF(SYS.t0,5) GAMMSS=CALP(TYPE)

12350 IF(SYS.t0e2) ALPHSS=A(TYPE)

12360 “IF(SYS.L0e3) ALPHSS=AL(TYPE)

12370 IF(9Y5.L0,5) ALPHSSSALP(TYPE)

12380 GCPMHVY=U,

12390 IF (FUo.tQaele) GOTC 145

12400 GCPAHV=OPO® (WY (TYPE) /20000) /(364 63#ETAM) «

12410 & ( SCXURFUXFMED#EFPU / ETAEU « SEXU#FUR () .=FMED) /7 ETAEU +

12420 & SEXH#(1e=FU)#EFPH / ETAEH )

12430 145 COuTINUE

12440C

12450C CALCULATE UPERATING COST PER MILE (CENTS/MI)

12460C

12470 OPCTEHV=100.#( (W1/20004) #(DPTMEQ (TYPE) +DPTMEL (TYPE)) + ",
12480 & {ADCHV+MCHV) /YM ¢ GCPMHV ) o
12490 OPCTIG=100e%( (WL/72000) #*(DTMCV*DTMG) » (ADCCVeMCCV) /YM ) .
12500C

12510C CALCULATE TUTAL ANNUAL OPERATING COST ($/YR) TACEHV 53
12520C =
12530 ADPCG=GUPMHVAYM -
12540 TACEHY=OUPCTEHV® (YM/100,) "
12550 AQPCEOE =TACEHV=AOPCG=ADCHV=MCHV

12560 TACCV=0PCTG* (YM/100,)

12570 AGCCV=DTMG* (W1/20000 ) #YM

12580 lF(TYFEaFOo!)NRITE(!6'400)DELCDT(TYPED.BC(TYPE).DPTMEO(TYPFI.
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12590 & DPTMEL (TYPE) +BEUPG (TYPE) OPCTEHV ¢ AOPCENE +AOPCG 2 ALPHSS «GAMNSS
12600 400 FORMAT (2X49PD=ACID? «T15+F1000¢T2064F10a00T37:F9:3+TAT74F9,3

12610 6 +T574F942¢T67aF902¢TTT4F92eTBT4F0624T974F0,24T1074F92)
12620 IFLTYPESI D1 )WRITE(L164410)
M 12630 410 FORMAT (X *PUH=ACID®)

s 12640 IF(TYPEefNe2)WRITE (16+620)DELCDT (TYPE) 4BC(TYPE) «DPTMLQ(TYPE) o
\ 12650 & DPTMTLUTYPE) +BEUPGITYPL ) «OPCTEHV ¢AOPCEQE +ADPCG s ALPHSS e GAMMSS
e 12660 420 FORMAT (2X o *PU=ACINY e T15¢F1060¢T269F1040¢T3TeF9,34T474FF43+4T65

12670 6 oT5TaF96¢20T6T4F9e2T774FFe24TB74F9024T974F9.24T1074F92)
12680 IF(TYPF«FQe2)WRITE(164430)

12690 430 FORMAT(ZX'FLYWHEEZLY)

12700 IF(TYPF e£Qe3)WRITE(16+440)DELCUT(TYPF) 4BC(TYPE) +OPTMEQ(TYPE) o
12710 & DPTMEL (TYPE) « BEUPG(TYPE) ¢OPCTEHY ¢ AOPCEQE s AOPCGoALPHSS s GAMMSS
12720 440 FNRMAT(2X e 'LI=5/PB=ACID* +T15¢F10,04T26:F10e604T37+F9e3¢T47+F%63
12730 6 oT5TeF9¢2eT6TaF9e2eTTToF9¢20TB8T74F9e24T974F9.24T1074F9e2)
12740 IF(TYPEoEQes)WRITE (16+450)DELCDT (TYPE) «BC(TYPE) +DPTMEQ(TYPE) o
12750 & DPTMFL(TYPE)OBEUPG(TYPE)OOPCTEHVOAOPCEQEOAOPCGoALPHSSOGﬁMMSS
12760 450 FORMAT(2X o 'L =5 +T15¢F10,004T26eF10,0¢T374F9.3+T47+F9.3

12770 6 +TSTeFYe23TO6ToF9e24T770F9020T8T4F9e2:T970F902+TL074F962)
12780 IF(TYPECEQe4)IWRITE(16+460)

12790 460 FORMAT(2X+"FLYWHEEL®) -
12800 2002 CONTINUE

12810C
126820C OUTPUT ENERGY CALCULATIONS IF ECON31
12830C
12840 NTYPE=4

N 12850 IF (ECONJEQe1) CALL ENCAL{WV (1) +NTYPE)
12860C
12670C OUTPUT CONVENTIONAL VEHICLE STUFF
12K80C

- 12890 CALL COnNvP
12900 RETURN
12910 ()
12920 SURROUTINE ENCAL (WVINTYPE)
12930C

12040CRUEARRBIRRANRRDURARENEDARARNRABARARARNRRN

12950C SUBROUVUTINE ENCAL
12960CHRRBERBNARARDARGNSRARARENEANARARRARRRNRRS

12970C

12980 DIMENSION WV (1)

12990 REAL KPLIDTMGLCDTO

13000 IMTEGER 1PTOWNSY ¢NBCeIPSUSNYL «NSYSINBCS

13010 INTEGER CCON

13020 REAL MPGU«MPGCB .

13030 REAL ROEPSROSPP sROPPS ¢ROEPSL +ROPLL +ROES yRHOSS ¢ BDPKWHCP o CL s YL 1
13040 REAL KPe¢MPGHK+DPsR]

13050 REAL DReIReTXeKPR+SWCNT + SWMG+SHCVT «SPCCVT

13060 REAL IRE

2=29
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13070
13080
13090
13100
13110
13120
13130
13140
13150
13160
13170
13180
13190
13200

13210
13220
13230C
13240
13250
13260C
13270
13280
13290C
13300C
13310C
13320
13330
13340
13350
13360
13370
13380
13390C
13400
13410
13420C
13430
13440C
13450C
13460C
13470C
13480
13490
13500
13510
13520
13530
13540
135%0
13560
13570

13580C

13590C

ceooeoees

REAL lF‘LRCOlCFOMCMOQ“lFHVQNLDF.NSCV

INTEGER TYPEQbVSOTYPES[OSYﬁﬁE

DIMENSTUN GAMNA(O)QFDF(b)QALP“A(b,

DIMENSIUN RO[VS(S)qRO%pp(“)oﬂﬂppb(ﬁ)oROEPSL(ﬁ)QRQPLL(S)OROES(bs

DINENSIUN RNOSS(S).DDPKNH(b)|CP(6)|CL(5)QYLI(O)OEE|5)OBSV(5)

DIVENSTON Ql‘b)qFHE(b)oFSﬁ(b)

DIFENSION MITHV (6)

COMMON /lNlTV/SYSQTYpﬁQKPQETADONIoK!CchwoKpCo
SPCHtoIMPQSEXUQSEXHQEFPHInLFPUlaFUloBSFCUoﬁﬁFCHo
SPCMG.&PCGEN'SPCCNT.SPCTRN.DPKWHEQET&MQHBFloSWﬁNGoNYLo
SWTRNQAMCQGPO.MPGUOMPGCUQCHEFQMPGH!IPTOQNSYQNBCOIPSUQ
ROEPS.HOSPPQROPPS'ROEPSLOROPLLOROESORHOSSOBDPKWHOCPQCLOYLl‘EE.
FHEtFDh;FSSoYMXQDP'NSYSQNBCSQTYPESEosySSEORI0GFoGKQCMo
DRQlRcNSoNFoTXoKPRoSWCVTOSPCCVTQSNCNTQSWMGOSNGEN

6 wFMECivETAPP'ECOquFoNSCVuVlCFQNLDFQSTODMUPOCCV
5 QMlFHVOLRCQlCFoNCMOOFINCQUBCCQBSV

END

95

100

COMMON IINITMISEXoNVOoETAEUoETAEHoNDTO.GAMMA.YMPoALPHA
COMMON /lNlTS/CDTO.DTMGQSEXHCVoOPCTGoTACCVoAGCCVoEFPUoEFPHoFUoYH

FMED=FMEDI
lF(SYS.thloOROSYSQEQQZ) FMED=1,

OF REAL/INTEGER/DIMENS 10N/ COMMON STUFF

WRITE(16495)

FORMAT(ZXe//7)

WRITE(164+100)

FORMAT (2X e PENERGY RESULTS:'oTZSv'CEUM(KNH/MI)'oT“O

b .‘CLHM(KNH/M[)"TSSc'DLGLU(GAL/YR)'0170"DLGLH(GAL/YR)')

DO 1000 I=1NTYPE
EELU= (WV (11/720006) #( SEXU*FMED*(X.-EFPU)/(CHEF*ETAD'ETAPP) )

DLGLU= (WV (1) /200041 SEXUSFMED®EFPU/ (ETAMRETAEV) «

1 SEXUR (1+=FMED) 7 (ETAMFETAEV) ) = 36.63/MPGU

IF

200

DLGGU=DLGLURFURYM / 36463

5yS5=1 OR 2 THEM NO CALC FOR HIGHWAY

EELH=0,

DLGLH=C.

DLGOH=00

IF(SY5.t0e1e0ReSYS.EQ.2) GOTO 200

EELH= (WV (1) /72000e) SEXH.(lo‘ﬁFPH)/(CHEFQETAO*ETAPP, )
DLGL”=(WV(1)/2000o)“ (SEXH.EFPH/(ETAM.EYAEH)’ = 36,63/MPGH
DLGOH=DLGLH# {1o=FU) #YM / 36063

ComMT INUE

CEUM=EF'.U+DLGLY

CEHM=EELHeDLGLH
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13600 WRITE(16410%5) CEUM o CEHM o DL GGU o DLGGH

13610 1095 FOHMAT(i2§.F10.3o760cF10.3.T55oFB.LoT7OoF8-l)
13h20C

13630 1000 COMTINUFk

13640 Ri. TURMN

13650 END

13660C

13u70C ilﬂnﬁilnﬂﬁﬁn'il’dlﬂhh.iﬁﬁ“»i..ﬁﬁﬂ&llillﬁﬁn
13600C BiLoCK DATA SUBPROGRAMNM
13690C i#ﬂlliﬁlﬂ'n*nhnﬂl*Qﬁuﬁltannwﬁnilﬂ.hlhﬂlnﬁﬁ
13700C

13710C TO SET UP INITIAL DEFAULT VALUES
13720C 4/30/79

13730C

13740 BLOCK DATA

13750 REAL KPL4DTMGCDTO

13760 RECAL vaLRCtICFvMCMOQMXFHVoNLDFONSCV

13770 INTEGER XPTO.NSY.NBCO!PSU.NYLONSYS.NB{S

13780 INTEGER ECON

13790 REAL MPOUMPGCB

13800 REAL RotPSCROSPPOROPPSOROEPSL.ROPLL.ROES.RHOSS.BDPKNHCCPQCL’YLx
13810 REAL KPsMPOHK ¢ YMoDFoRI

13820 REAL DR"R’TXOKPRQSWCHT!SWMGQSWCVT'SPCCVT

13830 INTEGER TYPE sSYSeTYFESF «SYSSE

13040 DIMEMSTON GAMMA (6) +FDE (6) «ALPHA(6)

13850 DIMENSTUN ROtpS(S)QROSPP(S)9R0”PS(5)0ROEP5L(5)oROPLL(5)0ROES(6)
13660 DIMENSIUN RHUSS(5)»BDPKWH(6).CP(6)vCL(s)QYLl(6)QEE(S)OBSV(5)
13870 DIMENSIUN RI(6) «FHE (6) «FS55(6)

13800 DIMENSION MIFHV(6)

13890C

13900CwaRe  COMMON BLOCKS ARE SET UP FOR USE IN THE SUBROUTINES

13910C##a®  SEHYPRe CONVPs PRIMRY. PSECCYe ENCAL

13920CHRaR  COMION  "INITV" RFFERS TO VARIADLES FROM INPUT DEVICE
13930CRakE  COMMON  wINTTM® REFERS TO VARIABLES INITIALIZED IN MAIN
13940CRRaR  COMMON  ®IhITS" REFLRS TO VARIALLES INITIALIZED IN SUBROUTINES
13950€

13960 COMMOM JINTTV/SYSeTYPE «KPETAD oW1 oK s CHoPWoKPCo

13976 (7 SPCHLQ'MP.SERUvSFXHOFrPNIQLFPUIqFUltBSFCUvHSFCHo

13910 & SPLWGQSPCGFNQSPC(NToSPCTRHoDPLWH&oETAMQHBFloSNENG'NYLO

13990 & SWTRNOAWCOGPUOHPGU.A“GCH’c“rF'MPQHQlpTOONSY‘"UClesU'

14000 A QOCPSQHCSPP.ROPVSOROCPSLQRUPLL'NUESORHnSS'UDPKWHOCPOCL‘YLl'EEO
164010 & FHForDtoFSSQYMlQDPQNSY90N9C5~TYPESE‘SYSSEOR]QGFQGKOCMO

16020 & DP.leNSoNF'TXvaPQSWCVTOSPCCVTQSWCNTQSWMGOSWGEN

14030 & QFMLUI'LTAPPofCﬂNqvaHSCVonCFQNLDF'STeDMUPOCCV

14040 & TMIEHV oLRC s JCF sMCMO o F [HCoUBCC B85V

16405%0C

16060 CHOMMON ZTNTTM/SEXaWVDETAL UsETACH sWDTO «GAMMA 4 YMP JALPHA
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16020 COMMON ZINITSZCTU DTG S XHCV sOPCTG o TACCY s AGCCY oEFPULEFPHFULYM
140480C
14090 DATA ROERS /18042702300 030a4%0e/
14100 DATA ROHBYPP 74964694 eBOa 00500650/
jelV0 DATA ROVPPS /594 e7954 095005060804/
14120 OATA ROLPSL /206430693%643304%5¢/
16130 DATA ROPLL 74500656905 40645490%0/
14160 DATA ROLS /0690600 gsDeeDNeeTe/
14150 DATA RKUSS /1506420064150e4606480./
14160 DATA DOMKWH /5000506 ¢60e4606+40046006/
14170 DATA C? /0499610454068l eB02e10248/
14140 DATA CL /H0044800,4500491500,¢800¢/
14190 DATA YL! /509993 ecb09504100e/
14200 DATA EE€ /7620026901500 1B4020/
14210 DATA BSVY /5#,10/
16?20 D’\TA Ml"HV /025'0250.25002500250025/
16230 DATA R] 77509756935¢9350935¢035¢/
146240 DATA FHL /0ee(le1e334460¢,609433/
16250 DATA FDOE /levleoloeeboebale/
14260 DATA FSOS /6%04/
14270 DATA CWoPWeKP oWl /2150493006¢04028424500/
14240 CATA ETADSETAPP /o800e35/
14290 DATA AWC oK oYL o FUT oFMEDT ¢SEXUSSEXH /0629039118526 00650075001240127/
14300 DATA EFPULJEFPHI «DPKWHE «GPO /425409000042+140/
164310 DAA SPLHMGeSPCGINSPCONT /7200 98e0667/ .
14320 DATA HPF [ oCHEF 4 GSFCUHSFCHoTMP /142967590559 0609304/
14330 DATA DRaIRGHNSeNF9TX /e0%940l2912049425/
14340 DATA 1FeSTeDMUP GHNLDF /eU79e0540300e/
14350 DATA KPCoSWENGSWTRMN /o02846e¢102/
14360 DATA SPCHE +SPCTRMoMPGU /10002502247
14370 DATA MPUHMPGCB+CCVINSCY /320426045700600104/
14380 DATA MCMOJLRCIFINCIICF /209354912569401/
14390 DATA ETAMGVICFECON /069400541/
14400 DATA NBCSINBCoNSYSINSY /105e146/
16410 DATA SHCNT ¢ SWMGoSWGENUBCC /1e5¢10004e0140/
14420 DATA CMoNYL /2e090l/
14430 DATA SYLSETYPESE /641/
16440 DATA 1PTO.IPSU /1e})/
14450 DATA SWELVTeSPCCVT /26259303/
146460 DATA GFoGK oKPReDP /oTve0110403008/
16470 END
$ NOTE FILENAME LDSDATA
3 NOTE LABELS= ASIS+R(LB)
$ NOTE TABS/SETTNGS= ASIS

R P S RN S S
;
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Seaction 3
HYBRID VEHICLE SIMULATION PROGRAM (HYVEC)

3.1 HYVEC DESCRIPTION

This section contains a description and listing of the compu-
ter program that was used during Phase I to simulate vehicle opera-
tion.

The computer program (HYVEC) was developed to simulate second-
by-second oneration of the hybrid vehicle over urban and highway
driving cycles. The program was used extensively in the Design
Trade-Off Studies (Task 2) to evaluate in depth the hybrid power
train configurations which were identified as the most promising
in the first screening. HYVEC was also used in the Preliminary
Design Task (Task 3) to update the hybrid vehicle energy-use and
performance using refined component characteristics and vehicle
weight projections. A complete listing of the program is given in
Section 3.2.

A schematic of the HYVEC calculation procedure is shown in
Figure 3.1-1. As indicated in Figure 3.1-1, the calculation for
a particular driving cycle is performed starting at the wheels and
working from component-to-component through the power train until
the fuel and/or electricity needed to drive the vehicle for each
increment of time is determined.

Detailed models based on experimental data and analysis are
used for each of the power train components. For the electric
drive system, motor voltage and current are determined and used
as inputs to a battery model which describes the battery in terms
of terminal voltage as a function of battery current and state-of-
charge. Battery state-of-charge is expressed as the ratio of the
Ah-used to the cell Ah capacity at the time-averaged discharge
current. All the electrical power train components are modeled
using scaling factors which permit the component sizes (ratings)
to be changed without altering the basic inputs to the program.
The electric motor is described in terms of its continuous rated
power, base speed, and nominal rated voltage and flux. The bat-
tery is described in terms of cell Ah-rating at the C/3 rate and
the number of cells in each battery module (i.e., nominal battery
voltage).

The mechanical driveline components, the heat enginc and trans-
mission, arc modeled in a conventional manner. The heat engine is
described by its maximum power and vpm. Fuel consumption and em.s=
sions characteristics are input as maps of bsfc and bsem (brake
specific emissions = HC, Co, Noy, particulates) as functions of
percent speed and percent of the maximum power at that speed frac-
tion., The multispeed gearbox transmissions are described in terms
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of the gear ratio and efficiency in the various gears and the pump-
ing losses if the gearbox is hydraulically shifted. The steel-belt
cVT is described in terms of the maximum reduction speed ratio and
the maximum overdrive speed ratio. Friction and pumping losses are
combined into a single, speed dependent loss term for the CVT.

The control strategy for operating the hybrid power train is
described in HYVEC by a series of statements which specify under
what conditions the engine is on, what fraction of the power re-=

uired is supplied by the electric motor, when the gearbox should
be shifted or the battery charged, how the accessory loads should
be met, etc. Development of the control strategy for the hybrid
vehicle was a key part of the Phase I study and the HYVEC program
wac an important tool in that development.

also used to calculate the maximum effort
acceleration performance of the hybrid vehicle. 1In that calcula-
tion, both the heat engine and electric motor are operated at the
maximum power (or torque) attainable from them at each vehicle
specd. The gear shifting strategy is such that the motor and en-
gine are permitted to operate much nearer their maximum xpm than

in usual driving. particularly for the heat engine, this increases
the power available at moderate vehicle speeds. The maximum power E
attainable from the electric drive system depends on the state- ;
of-charge of the battery. As the battery charge is depleted, the L
voltage droop of the battery increases at high currents and the -
maximum power the battery can provide becomes smaller. Maximum .

effort acceleration calculations at specified levels of battery L
state-of-charge can be made with HYVEC.

The HYVEC program was
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3.2 HYVEC LISTING

10C
20C
50C
60C
T0C
100
110
120
130
140
{50
160
170
180
190
200
210
211
220
230
240
250C
260
270
2R0
290
300
310
320
330C
340C
350
360
370
380
390
400
410
420
430
440
450
460C
470
480
490
500C
510
520C
530
540C
550
560
570
580
$90C
600
610C
620
630

RREEREARERATARARARI AN ARRB RN LA R ER RS RS Y YR YR

Eunanunnnn HYBRID VEHICLE PERFONMALCE STMULATION PROGRAM #&%%%s % #aumn

RREBHRRRERRD hﬂﬂ“l.ﬁ*“ﬂ'li“l'l".’l.*ﬁ..ﬂ'@‘.l'**{.lﬁi

INCLUBGE nYPr]

INCLUDE HYPKRQ

NMAMELIST ZIN/SeCDsAF oNDis IF ILZ «8sCME o WFMX W [F I o CFEF CAEF ¢TSS s
WMMXQDT!UWHLQRIGFNQNCYCQMTYVQVPUNQVH(MNQMV'VWINDQCHﬁREP0
BOMX o PHCHX qBTYP o TTYR o DPRT B3 1 o IPPTS e WIDLEMoCROLL o IESIZ s
CTYPaGRI B TYP o SSVEL o IDOWNSDCTYV e DEST o VMODE «NTMTR o HCEFF «

KHaPFL o FMaPFFWaMFB ol SP o THH ¢ M5P 4K OL sCROLWCROL2+TACCFLIF L 30
COP s THAP o FWOHF sMFPT e MOHMN aMPL 4 KNP oK TP o WH WMX s ATEMP sRHOF s VMIN ] o

ACTYP i FANO TIPS TALT v IACS WP oaDTTYP oPRAT S IESF e JNHL W ITRIF s
FIDLE oW IDLE o FSTRTOSHIFT o SHIFTAGGRATS oNTMe JENG o UJMTR «WIDLEA o
FRCP o TECONSBUVAL Y TINIT oBSFC o BSPC s FDCMXR «BCMXR o 3SPM o RSEN

& sPFMXSPER G EFONOX o b FOHCoF FOUOWCTCT o TCHWO o ETONSETOF o SPFRA

Eo LAUF S TAONSITCOD IVACHTSENG aWSE s QHEAT « CCONST o [EAT o IHD oPTLOSS o

GCWRh e CFF o TEMaPFLOSS «SNFRaRSS 4 PHENAX « JACCEL o+ CCCoSACC

GaICVTAECVI WWFALT s ODR «RR «PFMINGPFMAX

NAMELIST/INZ/EXPOWCKEATT aVO¢XRaXSoKF ok S o

bbKBQBKXQUK(nhKFV'HKWQENWOENFcHKFQENC

GEMC1 o b MC2 9 WLACOPHIACWVOLTAC 4 VATAC

cocCCocre

NAMELIST /INY/NFONWQNWFloWWDGltRRA'RkFQQRLQAKTQAKVOWDATOAFC”AX
b’RSTltHSTZ'AA(MAXsUHDlQUHDZoFHD3oﬁFFOqAFMI“.TOLRQFEFFoXALU!P(N’
SEOWWCP S JELECIITReSS$ETT «MODE sARTURN «FTURM 4PLOGIC « PMCON JRCNZ o PH
b(UN'pCHquUMUTIvN(oWﬂASF!VUASL'FBAbFoVPHI.VNCLQVATQALPHAQUETA
vahAbElq]T“AXQWHASEl'IBASFIclhASCcNSQNPoFHASElQUAHCoFLUXIOEFMOTU
bo(URLUWOEbVFH'NbZ'NPZQUAH(?Q[HTYPONCI!N(ZQIHSQIBTYPOVCNZQVCNF

REAL YTEME(20)
RARRRRRREEE R [NITITAL SECTION %ERtetsannsn

DATA TTVP/I/BTYD/l/NCY(/1/VH/0./V0/0./SSVEL/Z*SO./

CATA IKNT/l/ITR]P/Zb*O/lTPDC/Zb*O/TAC/O./lTRNUM/ZS*O/ll/O/TSS/P*IO./
DATA DPRT /D¢ /BUMN/ o BS/LCIN/ 6 2/KM/ 0/ IFIL/0/EM/ e T/ND/e96/1A1 /7010 /
DATA S/0e/UVHL/ 65 /0T /1o /WLAX/5000 6 AWMMX/5000e /TESF/0/EONZ L/

- DATA CTYP/l/CTYP/1/D(TYP/«/MTVP/l/VMODE/ZO./lAZ/'O'/llNlT/l/
DATA lDONN/H/REGEN/O/FUEL/O./A/O./QRM/1.4/lEIF/O/wFNMXIO./lHS/O/
DATA NTM/.95..96..97-,?8/5H1FT/20.940.oﬂO./SHlFTA/AO.q7Oool10./
DATA VEON/204/71T1/0/VBCIN/ 10/ TRCF/0/MB/04/TFIL2/0/CROLL/ L e4F=3/
DATA I(/l/l(YC/l/T/O./DluT/O./ERGLN/O./DTTVP/l/PRAT/O.IIA(CEL/l/
DATA lRRUN/O/Tﬂ/l.ElO/TMEFF/O./TEtﬁG/Oo/lMON/O/IEONIO/JENb/.O7/
DATA l(NNT/%*l/bRATS/3.lo?.ﬁwloﬁvl.-2.75/NTMTR/.98/JMTR/.07/
RANRARARRRRARE VS]Z ROUTINE DATA RRsfsutsanmnss
DATA KP/eOS/PFE/eS5/PFM/ o5 /PFFW/0e /MFH/a2/E9P/a391/T5P /242867
DATA MbP/.dS/KOL/B./(SP/.é«l/HSL/O./ESPIO./TFWP/ZO-/FNSE/-l/
DATA MEPT/e5/MCHN/ 5004 /MPL/ 1506 /KMP/ 022/KTP11e/C7/3e6/MV/0e/

RERC DATA

DATA CD/.#b/AF/Z./EVD/O./(ROL/.OIZ/CROLZ/I.2E=5/JwHL/l.4/
MOT/GEN DAIA

DATA CFEF/e99/CALF/e96/VWIND/Oo /WIDLEM/600e/1ES12/0/

BAT DATA

DATA 8(1/lo/HTYP/l/EBOUT/Oo/LBlN/O./IECON/O/EPCP/I-/

VATA BSEC/O%24E=2/HSPC/6%4e4lE=3/A3/" SPEEDY/TA4/" POWERY/
DATA BSEN/O6R34/BSPN/6%) o/

DATA BOCMXK/6B4 o /BCMXR/6%] o/

ACC DATA

DATA A(TYP/?/IFAN/I/IPS/I/IALT/l/!AC/O/IWP/l/

ENGINE

DATA FSTRT/IOQO.IWKDLE/NQHOO.c900°o750./HIDLEA/1200./
DATA FI“LE/204501u3?§4e9029602.70.70lo6w3:602-420102/

PRECEDING PAGE EvANK HOT FILMEL

s AL PAGE 1S
4 TOnR QUALITY
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e i e

GENERAL P ELECTRIC

b AT a [‘11'}0/‘\/]b[L'!/l\/ATIF-"‘/”'QI(H(-"FF/lo/'\([_r”/lc/H(VAL/o"l
650

tht REaRReRARPRANGRAR BATA [NDUT Reaacerpastspairnans

670C

6RO CALL HILES

690 ine 1 =]lel0)

100 17 YTEMPR (Y20t

T10CEEE8DF WANT TO KEAD PROM DEVICE 19,6 FIFST TINE THROUGH THE i AN
720 READ (LD IN)

T30 REAP (L 2o MY

740( REAT(LY 82D

750 IRLIN2=20O

760 GO TO 1e

T tax [RUNZ=O

780 WRITE (64908)

790 98 FORMAT (DU YOU WANT TG CHANOE TNPUT GTHER THAN MOTOR 24TYRE YES
ROO & OR HOY)

810 READ(561C1) MOY

820 IF(MOSGFELe WD) GO 1 99

K30 WRITF (6415)

B840 15 FOURMAT (55X *INPUT $IN:Y)

850 KEAD (Hha 1N}

B60 99 WRITE (64100}
870 100 FORMAT(*DU YOU AANT TO C(HANGE MOTOR ATA?s TYRF YES OR NOIY)

880 READ(S+101)MOS

890 101 FORMAT(A2)

900 [FIMOSeEGe 'NGIT) Gt TO 16

910 WREITF (hel))

920 102 FORMAT(S5X e [LEUT SINY: )

930 READ (S o INY)

940 16 CONTINUE

950 TSAVIETOR .

960 IFCIFTLONE o) CALL ASSIGN(Z21)

970 IFCIFIL2eNLoU) CALL ASSTGNI(/2)

980 [F(IFIL3eNt oa0) CALL ASSIGN(73)

990 CALL ASSIGN(18)

1000 WIDE=WIDLE (F TYP) )

1010 wWIDLEM=WBASE

1020 TFCIRSRJLLECotWed) wWIDLEMzWHASE /2,

1030 IFIUELECeENel) wlDLEM=600,

1060 wlDMz=wWIDLEM

1050 TF(SHIFTA(]) abWeDe)CALL LINA(Os1olasle)

1060 1TR=1

1070 PRT=0,

1080 DIP=PT

1090 IFUITRIP(1) oL Ta2IGO TO 25

1100 I=ITRIP(]D)

1110 DO 17 Il=141

1120 PEMXzO04 I #FLOAT(ITRIP (1141 )

1130 ITRNUMT L) = [FIX(PFMX)

1160 ITRDCAT ) SITRIP (L&) =] TRNUM (1) #1Q -

1150 17 CONTINUL

1160 11=0

1170 DCTYP=TTRUC (L)

1180 2% CALL V512

1190C CHECK THESE NUMBERS

1200 PHDCMX=HDUMXR (HTYP) #pCitix .

1210 PBCMXRCMXE (RTYP) #PSHMX é

1220 HCHG=BCT

1230 HW=ACHGAMY 1
1

4
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GENERAL @D ELECTRIC

1240 LF{TACCRLet Qe2) GO TO H8
! 1250 OO T 90
1260 88 CALL QUTPUT
1270 GO TO 9}
1280 A9 CALL VSI2
1290 B2 HCHG RN
- 1300¢
. 1310C Rananancacnannantnr MAIN SECTIUON Reppansnenasnannne
1320C
: 1330 Q0 CONTINUE
1340 IRRUNZQ
\_ 13%0C CALS: VELACCLL (KRM/HR)
Ta 1360 CALL DOyt
- 1370 111 CALL DSPwR
: 11380 CALL TRARS(D)
1390 2272 CALL COMPaR
: 1400 CALL CNTL
L 1410 PMSAVE =¢Mm
;. 1420C
=\ 1430C HEAT EROGINE STARTING WITH MOTOR
a lawd JSTART=D
. 150 IF(FONSAVFQel) GO TO 200
- 1460 LF (PMoGL o PHEMAX GANDGVNF XToGToV) GOTO 250
- 1470 TFOVHEXT 4GT VMO GG TO 280
4 1480 G TO 200
! 1490 250 JUSTART=!
%, 1500 PUzPMe S TARTY
1 1810 200 EIJMNSAVELON
iv 1520 MONSAY=MON
j 1530¢
| 1%«0C COMPUTE ENOINE ONJOFF T IMNE
'1 15%0C
}‘ 1560 TR CRONGP L eO) G T 277
=f 1570 LTONSE TUN TP
f}, 1580 LTOF =0
& 1590 Q) 1O 707
o 1600 7 FTONzO U
5 1el0 FETOR=E TUE o0 T W
i 1620 THAV=zE TOH
} le30 7107 CALL EANGLY)
i 1oe0 H&8%  (ALL MTIR()
= 1650 [TR=]TR+}
,4» 1660 PrEnC
1 lo70 334 JF(CTYP gt o8} CALL BATILM)
1 1671 SNL w4
ki 1 AROC
3 16ev0( STORE DATA FOR CLOTTING
3 200 TH (wl ol irge) wi 2004001
J [710 TF Wttt tlgthg) WS 1
} 1720 TTENz'E 7wt )
R 1730 TMOT =M/ M ]
4 1740 TT=FLOAN LI TER)
3 P80 IFUITERCT L2000 G0 TH oub
_)‘\ 1760 Gk WRITL (IMab 1) TTaDOVMeWM e TARMRINRASE JVCHODEVHALTE of BAT aVBASE o
K 1770 GERAT2RUBASE JARAT 2 # JBASE o b CHG oL
) 180 G e DO BT R L UX e TTENSTMOT cAot ULL oV o MNOX
L7290 S1s FORMAT(ZLI0L L a7 ))
1600C/
Jel0 ab6e  CALL e ‘
VRN IF IR G U 1) GUY T WY
1
!
-
3-17 |




cenenaL & ceecTric

1830 91 IFCIRUN24biel) GO T0 16
1860 1R (15TOPGHEL1) LU TO 90

1850CSB835% ~ANT Tu GFTACH DEVICH(FILE) 1 FRoM AFT
1860 caLL Floty

170 STOw

1880 ()

) ]
5
!
|
3-8




GENERAL & ELECTRIC

10C HYHPR] PROC

s 20 PARAME TER [OW=00410D=17

30 [MPLICTT REAL (J=N)
«0C SFT UP SEVERAL VARIABLES AS (HARACTER STRINGS
50 CHARA(CTER#N lFORM?clAAQIAh'JUATLoJ‘le
60 INTOGLY REGE TG DCTYP o CTYN o MTYP G LTYP (TTYPJDTTYR,
70 b BTYR oNCYC o ONYMMGMONSACTYR
80 DIMENDTON IYRIP(JH)QITRNUM(?“)olTRﬂC(?S)oSSVfL(?).TSb(P).lfURM?(b)
90 DIMENSTON Hbl((6).H3V((b)cNTV(hl°FIDLF(lﬂ)ﬁFSTRY(XO)-NIDLi(lO)
100 QIMENSTON UAR(IGD.IOW)olLNN‘(&).leFY(*)QSHIFTA(B)QUHATh(S)
110 DMt NS TON PA(((«)QNS”N(U)polN(h)sBD(MXR(h)oH(MXR(b)
| B DIMERSTON PHIA((I“)oVULTAC(lO)oVAYA((lO)
120C
130C aspnas ORIOINAL COMMON=RE AL FARAME TERS a® MAY L&
10C
150 CUOMMON /RiLR L/ WMo
160 o PM P ﬂ'”'pLMXonOOV'.‘OthHbF(opY s MV 4 1ITMT
170 1 o&“o“("hoPJMchH(NXoh(MN.“H(MXQPJQoTFlNoOTPoVMODt.NTMcwlD"
180 9 -VSBMXOESHMXQPTNMXQTMNX.P“MX'WFoPFopMXMoPMXEoNDSleDl
190 & WV aNT oD o VIRCMN ¢ WT ¢ DWHL PWHL «GRATS «PDSURTWCROLL
200 b oFUHUTo!NlNotVDoERGFNoHCIoFU[LcPA((.PRAT.(ROLo(ROLEqJWNL
210 & aphD(”lnN(HNolLNbcTEiNU-MV(HQYMEFFcfSPQTSPoMSPvHSFQQSV
220 o -iNAT'?(ONb.QARoNTNTN~JL0JN0PPEA'PFMAQVNlNDoNFNMXyTA(oNlDLL”
230 17 QJ“THoJfl\'(uboWlDL('AOSUlFI obH”'TAokloK?oK}oKQoTbSOSSViL.
240 b A’e“bf(cPhPCcﬁﬂo(o(AFF~(UqL‘LFo(bP.PISTu”PRT.RHOFQVMINl~SPFRAc
250 b FIDLE oF STRT oFWSE CORM MY ek M oK OL KPP AKTP MR ¢ WEMX o
260 b MF&,nrul.NvL.PlloPr&w.vrM.PM].“FH.TFNP.WloLL.wMMx
2T0C
280¢ anstar Nfw (OUMMON-REAL PARAME TLRS #*
290C
300 CONMON /GFLL:/VkUN.ATtNP."(th.(uuPEI.LPCP.nCVAL.PRT.
310 LESENGHOE NABUCMXR HCMXR 5 MEC o MCO ot MNOX o F FORC «EFOCU oL FONOX WWEMX S HPER
312 beCTCT ok TONSE TOF e TCHWO ok OMECT oL UMCUT o GMNOXT s LOMCST o EMCSaTHAY
313 bolAUVglAUNOITCP.”VLOSS.Tb}HhothQPhTARToHURNM.UNEAToU(ONS'Q
Jle LIEAT S IHD T S PFLOBS e TEMe TVAC QL COACC JCWWCFF
3lH HelbF1RHSTeudb AFY.VNiXTuANLRT.DH}HAXoJA((iLQPSSOBVINoVMOD
316 bcl(VYol(VTOWFA(TQUHRQRPOPFMIN.PFMAK
320C
330(¢ aanana ORJOGINAL INTELOLR BLOCK= MAY | RapaR
14 0C
IS0 COBMAN 27ELr L/REGE Ve

- Isl 8 DC'VPn(lVF.MTVV-tTYP-TYV”-l'lRnl“hroﬂTYYVleﬂﬂf

' 370 b G JPATE Ut IME U TYPGNOYC of WMt It 1TF o IRRUL e §E ST/
nv & ol‘chl‘“N-lVS‘lﬂLTolA\.lNP-lh(’OIOSFoIA(CkLnIutAR
190 & o'-'l\\hoﬁ(T‘V-“‘RTf‘NIFU’-OI""-“M[LKN‘ollwll‘l\wflvﬂ‘ll?clll
« 00 [ vl“\‘l‘-‘ol"-v’\l”“vlTHl)(olKh"“‘l‘!*-f"ol’\'l-"*fol‘\lOlﬂﬁill\‘nlb\‘oql(

o @1 0C

. L0 (HNM‘N/”UYUAY/DNUTl'WHABD'VNAhloFHAbI-lPAHl.NHAh[.PHA5lvFLUXl
4 30 COMMOM N CEn TA/NF obs oM eWnF 1 a0l oA JRRF CRRE c NACMAX e w( PedblliXae
o) LAF(MAX ARV ¢ AR T ewDAT oRGT L o S AR TS D IRY AL TR SN GAFFUOGWHASE L oF18aSE Lo
w5 h“’”[\qf\LHG*lFFolALHuhM(VoARYUNNQF‘Uph'lHAhllcU”AHLleHAbPl
Lol (UN“UN/LJMVAT/JkLI(olTholVNA\oVw(lQVPchVAY.CURlnﬂ.JTURQ-lQUN.
o 10 LMODE o HL G TC o CHROAPHRCOM o 2 CON WRUGTVE o FLUX S VOHOP
PRI Rt AL lHANIolA““ol“ﬂT1chL!-Vw-NFcN(.IALH-kE-thlLObSoIHAhkl'
eyl A AR T ARG NG}
S0 prvN\qﬂLV”“(“leMlTA(“)oV““l(l“).Vw(L(lU).VAT([U)nHtTAT(N)vALP“ﬂ‘(%)
410 (UNNﬁ?iNﬁTVbY/NbvNVc!lnonlﬂoAlVHﬁohlTA.((UoFlquAH(o[NHA!vIV”F‘U-
S0 & LHHAYD.!N“AT"be-lHAYloV“ﬂYlcl!A“oll‘ﬂ'cALPHAT0[|T0N(l-N(f
Lel hvtPV!”oﬂb(!ﬁVﬁuA“ATﬂobb“((-Ah(ﬁoD(NAT!QANUR'A(HN.FHAY?olﬂlVV
5¢¢ LOUHAT Y a I b eV NS eVt U eRCMNS JRONE of Ut

3
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GENERAL @ ELFCTRIC

530C wreas NEW INTEGER BLOCK #eneatnisy
5"0( J
550 COMMON /IBLK2/71STOPIFIL2TINITeIECON _
560C £ND ;
570C HYPR2 PROC ;
580 COMMON /RBLK3/PE oWEoDT oVOsVNeTOSToXFaYF V1 4V24V3 :
K 590 COMMON /TBLK3/ITTelalXe1141SUBGICYCalY
' 600C END : |
| |
! |
|
|
oy
]
S
B .
} : :
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GEMERAL @D ELECTRIC

10€

20C

30C

40

50C

60C

100

110

120

130

140

150

160

170

180

190

200

210

220

230

2640

250

260 30
270

280

290

300

310 <0
320 50
330

340
350C
360

370
380C
390C
4«00 100
«10

620 104
«30 106
040 115
50
%60
«70C
«80
«90C
500

%10

520

530

560

550
560C
570 160
580

590
600C
610 120
620
630C

anasnasdacars CONTROL SUBROUTINE APERADRARARAEANRR

SUBROUTINE CATL
INCLUDE HYPR]
INCLUDE HYPK2
IsuB=1
DIMENSI O P(VYQ(I?).PCVTlO(lZ)-bVCVTQ(l?)OSPCVTIO(l?)
DATA pCVIQ/Ooci6n7|27060320903°940“bo052a5059o3066oo75.70
bUbQOIOOQI

DATA SPCV|9/20o020.026o6033.30“00‘“7.0530060o067.o76.708007

L1004/

DATA p(VTLO/O.OGoﬁ!l10501“9“01703'23003801050evb‘03075o7
LeT78e4e1000/

DATA SPCVI10/30..30..30..30..30..40..40..50..60..80..90.
Le100s/

PWAT=PRAL

150s0

IF(JVMINGEGO) GO TO 3C

1F (ABAT2,0T TBASE/24) GU T0 «0

JVMIN=0

GO TO 40

EMINL=VMINLANC2#NS2/ (VBASE)

tNlNZgl03'AF”1N‘WM.AKV/VBA5f
VNlN=(AMhKl(EMINIO[M]NZ))/NP

IF(EBAT2,0TVMIN) GO TO 40

JYMiN=]

PFFX=9FMX'(‘.0905.FLOAT(JV“lN))

DAR(3¢192)20460
VMOD=VMOULL
[F(95e0Teleb) VMODSVMODE# (1 o N=55%#2,)

[FLICVT Edel) GO TO HOOU
w T3 (lOUo10000200003000.&0000500096000).CTYP

anarapnsn COATRUL STRATEGQY #) oeaaanes
1 (PTePJM) 30040106
IF(V)Y360N4340,
IF (18CF) 40120
1F (BCHO=HCIN) 0130130
18CF=1
MONS )
tkon=1
anrpnas JATIERY LEEDS CHRO. FIRLT CHECK FOR pPwit FROM HE
lb(PMXEn[DkP-(PTOPJEOPJMoPACQ(l)))lﬁo-lho'
aepnasnass RENG HAS EXTRA PORER TO CHG BATT anssnpannns
PLzPUXESEPCP
LMz PMXE RE PP = (PTeRJEoPJIMeFACC LN
lf(P“.bT.P"xM)PM:P“XM
PEzPUe (PTePJE+PIMePACCIL))
IMGF =1
GO TJ <00
asansspeansn HENG MAS JUST HAUE PLWEE FOR DSHAFT aesdan
PEzPTePJEPACC(])
MONZ0
GU TO 00
anpaans HCHG 1S POSITIVE= CHE(K FOK HEMX saaeas
IHCF =0
1F (BCHG=BC"X) 115115105
aeann WAT DOLSNT NEED (HGo T 1S H0Se DISY PM=Pt

3=11




cenenal @ eLecTaic

640C CHTLOGT MOLIFICATIONS
650C FOR COMMOR PFFX 8
I3 660C SET PFFX IN NAMELI4TE0.k
P 670 130 PMzPT+PALC(H) sPIM
680 NON=1
690 PFFX300RL
700 IF(IROE) ¢ 1 e21 022
710 21 1F(PMXNR (1 o0=e58550882) )% ,5abM) 234234410
720 23 IROES)
730 20 1F (PMXMR (] 0= ob055R 82 ) 0PRFFX=PM) 25 42% 0410
740 2% LON=1
750 26 V1zPMXME (] ,0=0e5855002) 8UFFX
7¢0 IF(PHAT)I 7427428
770 21 PL=PT+PIMePUE+PACCLL) =V
780 pPM=V]
3 190 GO TO 29
: 800 28 PMz (PTePACC (1) +PIMePIE) # (] 0=FWAT)
810 PESPMEPRAT/ (LeO=PWAT)
820C
830 29 IF(PM,GTePMXMGUR Pl o GToPHMXEIGOTL 140
840 GO T3 &0
= 850C
860 140 IF(1G0tQel) GO TO lal
) 870 . PWAT=PMXLE / (PMXE ¢ PRMXR)
L 880 163=1
890 IF(CTYP LGeS) GO TO 28
) 900 141 1F(UAR(341Y92)) eslae
{ 910 143 CALL TRAND(3)
} 920 PWAT=PMAE 7 (PMXE «PMXM)
f}. 930 VAR (34192)= 1,
g 9¢n 163=0
~4 950 60 1O 130
L 960 144 UAR(34192)=0, - |
A 970 IF(IGEAR GNEel) GO TO 143
980 GO TQ 400
990C exnsnr AT NEEDS (HG BUT HE POES NOT HAVE PWR TO MEET DIYCLE R
1000 150 1+ (PMXE#EP(P=(PT+PJE+PACCIL))) o1600160 .
1010 PELSPMXEREPCP 1
1020 PMSPT+PJUM+PACC (1) +PJUE =PF
1030 IF(PMeGT o HMXM) PMZPMXM
1040 PEZPT+PUM+PACC (1) P Ut =PM
1050 IF(PMXE =Pt ) ¢400 0400
1060 IF(DAR(34192)) 4 slb4
1070 CALL TRAND(3)
1080 OAR(3e192)=1]
1090 GO TO 150 oy
1100¢ tusa® POWER AT MTR [S NEGATIVL #rasas
1110 300 IF((PT+PUM)ePACC(4)) 46004330
1120 IF(REGEN) 3404340
1130 IF(BCHGeGE o 0e?) GO TO 340
1140 IF (V=VBCMN) 3604y
1150 IF(BCHG=10) 036409340
1160 PMSABS (PT+PUMePACT (4))
1170 MONs= 1 i
1180 IMGF=1
1190 IF(PMeGT o PMXM) PMzPMXM
1200 ERGFMZERGEKePMRDTP /3600 .
1210 OAR(2+192)20AR(2e192) e ((PTePUMePACC(4)) «PM)2DTP /3600,
1220 GO TO 400
1230C rana®RGEN PwR INSUFFICIENT TO DRIVE ACC #o

3=12




ceneEnAL @ erecaic

12640 330
1290
1260
1270C
1280 340
1290C
1300
1310
1320
1330¢
1340 360
1350C
1360
1370
1380
1390
1400C
1410
120
1430
1440
1650
1460
1470
1480
1490C
1500 380
1510
1520C
1530
1540
1550
1560
1570
1580C
1590 390
1600
1610
1620 400
1630
1640
1650
1660 410
1670C

PMzPACC (o) e« (PT2P M)
MIN= ]
GO TO 400
san FNUF Pek TO DRIVE ACCYH BUT RO REGEN WANTED aw
DAR(20192)Z0AR(24192) ¢ (PDSs P UNePACC (4) ) EDTP /3600,
AROVE 1S UKAKE HRO
WXXZGRM*T
IF(IEMONE ¢ 0o AMD e DCTYP oML o 7Y WMSAMAX L (WX X s WIDLEM)
GO TO «006
wannd VEHICLE VEL 19 ZERC s#nsas
IF(IBCF) 304380
ARB] TRARY SPEED ASSPGMMT FOR BAT (HROGNG
WESoORWEMN
EON=1
CALL ENG(1)
CALL ACC
ARBITRARY PWR ASSGOMNT
REs6#PMXE
MONz ]
PMzPE=PACL(])
W= AE
IMGF =]
IF (PMoGT 4 PMXM) PM=PMXM
PE=PM+PACL(])
GO 7O 400
sapne V=0 MTR SUPPLIFS ACC PwR
IF (CTECON) ¢4390
MON=)
MAY HE TOU SLOw
WMzWIDOM
CALL MTR(1)
CALL ACC
PMzPACC (&)
G0 TO 400
suinne V=0 [NG SUPPLIES ACC PWR
EON=1
WE=WIDE
PE=PACC (1)
IF(EON) v 9410
IF{IECON) 41044100
EON=1
IEIF=1
RETURN
paknnt CONTROL #2 #REENEEXE

1680 1000 [F(PT+PJE)}300es1104

1690

IF(V) 3604360

1700 1104 [F(IBCF)eel120
1710 1105 IF(BCHG=BCMN) 1154113041130
1720 1120 ]8CF=0

1730
1760C

1F(BCHG=B(MX) 115+115:1105
#an BAT DUESN'T NEED CHARGE=====PDS [$ POS===DIST PWR

1750 1130 PE=PT+PUE+PACCI(])

1760
1770
1780
1790

IF(IEMIMNE«OeANDDUTYPONE,7) PESPE+PJM+PFLOSS
lF(lEMoNEQOQANDeDCTVPQNEa7) WM=WE

EON=1

IF(PMXEREPCP=PE) 94004,400

1800 1132 V1i=PMXE#EP(P

1810
1820
1830

MON=1
IF(PWAT) ooll34
PEsVL




R .r{; [ PN

GENERAL @D ELccTRc

e bt e et

1840 PUSPT=(VI=PJE=PACCL1) ) +PIM

1850 PHSAMIN] (PMPMXM) ’
1860 PESPTe (PM=PJM) +PJE+PACCLL)

1870 GO TO 1138

1880 1134 PE= (PT+PACC (1) *PIMePJE) #PUAT

1690 PMzPE® (1o =PWAT) /PWAT

1900 1138 lF(PE.GT.PMXE.OPapn.GT.PMxM)ho T0 11640

1910 GO Y0 400

1920 1140 {F(1G0eFQel) G TO 114l

1930 PWATZPMXLE / (PMXE +PMXM)

19640 1G0=1 :

1950 IF(CTYPetGeS) GO TO 1134

1960 1161 [F(DAR(39192)) esllé4

1970 1143 CALL TRANS(3)

1980 PHATPMXL/ (PMXE +PMXM)

1990 OAR(34192)=10

2000 G0 7O 1130

2010 1144 0AR(34192)=00.

2020 1F (1GEARGNEel) GO TO 1143

2020 GO0 TO 400

2040( RaRRRARARR CQNTROL [3 RERRRER RN

2050 2000 EON=1}

2060 1F(VI2100621000

2070 IF(PT+PACC (1) +PJE)I21000210G

2080 PE=PT+PACCL (1) «PJE

2090 IF (PE=PMXE) 240042400,

2100 IFUIESIZ) 942200

2110 DO 2010 [%=143

2120 CALL TRAND(3)

2130 MON=O

2140 VEz=PTPACC (1) +PJE

2150 1F (PE<PMXE) 240042400 -
2160 2010 CONTIRUE

2170 RE TURN

2180 2100 lEIF=]

2190C HRAKE NROG .
2200 0AR(2c192)=0AR(2.192)O(PTopACC(l)09JE)'DTP/36000

2210 RETURN

2220 220U IRRUN=1

2230 NRITE(ﬁ.?(%O)TcVoA.UT.PACC(l)oPMXtowEoKP

2240 2250 FORMAT (1H+'KP INCREFASE: T.V.AePT.PACC.PMXE.WE.KP'/
2250 [ 8t 104} 1
2260 KP=KP+,00/

2270 2600 RETURN

2230( anegnnnry COLTROL #4 [TTXZX TSRS L]

2290 3000 MON=1

2300 IMNGF=0

2310 PMzPTePACL (4) ¢PUM oo
2320 1F(PM) 302030200

2330 IF(PMeLT o PMXMoANDS TESTZot Dl ) 0O TO 2200

2340 1F (PMeLE o’MXM)RETURN

2350 BO 3010 Te=1e3

2360 CALL TRANS(3)

2370 EQON=0O

2380 PMzPTePACL(4) +PIM

2390 1F {DPMaPMXR) 260002400

2600 3010 CONTINUE

2610 R TYRN

2420 3020 PRHz0.

2630 MUNz0




GENERAL {f) ELECTRIC

24460 GO TO 300
2450C wanan CONIROL #5 wnenas
2460 4000 {F(VeVMOD) 100410061000
2470C nanantannn CONTROL #hH RBRRAREARN
26480 5000 [F(BCHG=BCVAL) 1000410004100
2690C
2500C nunnnin (OMTROL # 7 senannuninr
2510C
2520 6000 IF (BCHG=BCVAL) 100041000,
2530 IF(v=VvMOD) 100410041000
2540C
2550C 1CVT=1 FOR CVT (CONTINOUSLY VARIALLE TRANSMISHI0N)
2560C
2570 #8000 PACS=PACC (L)
2571 [F(WDSeEWa0e0) wDS=0,00001]
2580 IF(CTYPeLUe3) GO TO 8200
2590 IF(CTYPeFUe4) GO TO R600 '
2591 IF(V.EQaDDaANDSIECUNLEN,1) GO TO 8200 y
2600 1F (VMOD=V)IR20048400+8400
2610C B
2620C HEAT FNGINE PRIMARY
2630C CAN HEAT ENGINE ALONE PRODUCFE POWER REQD. ?
2640 8200 PE=PT+PJL+PACCI(])
2650 IF(PEelLT140s0) GO TO B4OO
2660 IE(TEMoNE ¢ 00 ANDDCTYP oNE o 7) WM=WE
2670 IF(IEMNE o 0o AND o DCTYPGNE o 7) PF =PF ¢PUMePFLOSS
2680 PFF=PE/PLMX®100,0
2690 IF(CTYPet 0We3) GO TO 8205 S
2700 IF(PEoGl oPMXE) GO TO 8700
2710 8205 IF(PFFUTL.100e0) PFF=100,0 ‘
2720 IF(ETYPetEQe10) GO TO 8210
2730 R209 CALL LlNZ(P(VquSPCVT9.12~PFF.NFF)
: 2740 GO TO 48250 -
2750 8210 CALL LIN2(PCVT1045PCVT1I00124PFF oWHF)
2760 8250 IF (WFF oGTol00)WFF =100,
27170 WE =WEMX®WFF /100,
2780 GRTY=WE/WDS
2790 IF(GRTeLTole/0DR) GPT=1e/CDR
2800 IF(GRTLUT.RR) GRT=RE
2K10 WE=WDS®#OKT
2820 EON=1
<830 MON=0
2340 GO TO U0
2850C
2860C MOTOR PKRIMAR
2870C CAN MOIQR SUPPLY ALL THE POWLk
2880C
2890 HGNO PMz=PT+PUHPACCtE)
2900 GRT=WHBASE *WFACT/WDS
291C IF(OGRT LG oRIY GRT=RR
2920 IF(GRT ot Tole/0LR) GRT=14/0DKR
2930 WMsWDSHGRTAGRM
2960 IF(PMLTe040) GO TO 8500
¢950 IF (WMaL T qWIDLEM) wWMzWIDLEM .
2960 EIN=O
2970 MINZ )
2980 IF(CTYE el o) GO TO 4UN
2990 FF(PMGl gPHXM) GU TO K700
3000 GO T 60O
1010 AL00 PMz1) 0

g
g
‘

ol




GENERAL &P ELECTRIC

30260 1MGE 20
40320 MIONTO
3040 -oN2O
A0H0 TEAREGE I ef o s OR o G GT 4G 1) w1 T 400
3060 PMCARS (TR IMAPACC (4))
3061 ORT 3R
1062 WXSWNHvLEMaRK
A06 A [F (AR elr] g WMMN) WX TWMMXBSE K
3064 GRTSAN/ LGPMRKDS)
ENLY) IF(wxal lawIDLEM) wWXaW]DL™
3066 WMo WX
3070 MGk =]
. 3080 MON= |
i 3081 GO TO aln
A 3090C
! 3100C COMHINELD MOTOR ZEMNGINE OPFRATION
; 3110C
! 3120 4700 PTOT=L 1+ UMsP b ePACCLL)
Q 3130 PARTzPMAL 7 (PMXE sPMXM)
! 3140 PMzPTOT* (] 4=PART)
! 3150 PEzZPTOTHFART
4 3160 REF=PLBLOD,/PEMX
) 3161 MON= |
3162 EJN=1
3170 IF(ETYPLtQe1l0) GO TU H4lO
3180 CALL LIM2(PLVT94SPCVTY412ePHF owkF)
3190 G0 TO 620

3200 8610 CALL LIN2(PCVTI045PCVTIO04124PFF oWkF)

I P S S-S S

: 3210 8420 JF(WFF,UT4100e0) WFF=100,0
; 3220 WEZWFFRWEMX /1004
= 3230 OR23WE/WDS i
3240 WMz WHASE#WFACT - )
3250 GR12wWM/WDS 3
3260 B750 OGRT=AMAX]I(GR] GRZ2) -
3270 IF(ORToLTele /ODR) GKRT=1e/0DR
3280 IF{ORTLUT,RR) OGRT=RRK
3290 WMSWDS*GRM®GRT
3300 WESGRT#WDS
3310 IF (WM GLTGWIDLEM) WMEWIDLEM
3320 IF(WESLTWIDLE(FTYP)) WESWIDLE (ETYP)
3330 WE=WE /WEMX2100,
3340C CORREC! ACCESSORY POWEP
3350 8AR00 CALL ACC
3360 DELPAC=PACC(1)=PACS
3370 PE=PE+DELPACRPART
3380 PMzPMeDELPACR (] ¢=PAKT)
3390 GO T0 4l0
3400 END
4
i
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ceNeRAL D eLesTRIC

10C
) 20C anapmennen L fRJCLE 5121060 Lo gTluf ewenadanne
30C
40 QURROLTING vH12Z
90C INCLYDE e ]
«0C INCLUDE VR
100 PARAMETEW ALz20
110 pireaslion LR (AL) e T (ALY «MPT (AL
120 IbUbee
130 MCri()L, 8MCm"
1640 MPT L) s b epORb
150 P (MyogliTofte) ) T 36
150 V22le=KP8 (HFE/EGHoRTR/ TSP ePFR/HGP e E L akQL /LS e
170 & MER/ab oFFraTFWP/ (CEFWSED)
180 MY 80 [=2041
190 MyT ([el) s (MCHUT=1)eMPLY VS
200 MRTLL) =W Tl )=t (Tel) =P
210 M(H(l)=K~U'(NPT(l)-MPT(l—l))O“(H(l-l)
220 MVz (MCH L) «MPL) VS
c30 MyCHzMCH(])
24C lP(Aﬂs((#v-“VT(l-l))/MV).LT..Hul)un 1L 05
250C leTE(o.ue)h\.vz.va(l).N(H(l)-va(I)
260C &9 FORMAT(1XsHE17e3)
271G 50 CONTINJE
281 WH[TF(b.HO)MV.MVT(Alwl)oFC“(ﬂl)oNPT(Al)-Vz
290 50 FORMAT(IH*VEH oT RUOUTINE DNC?eS5F1003)
300 STOP
310 9% PEMX=KPAMY *DF E
320 PMIX =K P sy ¥R
330 TMMX=PMMA /! MX%#9569,3
331 PBASE =PMYX #5004 /EFMOT D
332 [BASE =PLASE /VBASE
“ 340 VEWMXZKPRMV R PFFw
350 ESGMX=MFhaY#ESECIDTYR)
36C POSLMX=MFA#MYRISPCIWTYR)
370 MHz=MFEHRNY
- 380 KETURN
390 LMD
;
e
"
i
i
iR
UG P !
SR ’s*uk(’p;;é’ éf‘@g Is i
o ALY ‘
o ° A
. 41
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cenEraL @ ELEcTRIC

10€
20C
31C

50C
60C
100
110
120
130
140
150
160
162
170
180G
190
220
230
260
250
260
270
280
290
300
310
320
330
331
332
340
350
360
370
3go
390
391
392
00
410
420
©30
w4t
«50
460
470
[Y:1¢]
«90
500
510
520
530
540
550
Set
570
580
590
600

50
300

400

Ten

50N

600

1on

annansannn DRIVING CYCLE ROUTINE #eRanetsnn

SUBROUTINF LCYCLE

INCLUDE HYPR]

INCLUDE HYPR2

PARAMETER DC126+4DC25324DC3=3040C4=26

DIMENSION TDCLINCL) «TDC2(NC2) +VDCLLDCL) +VDC2IDC2)

DIMENSION 1DC3(DC3) ¢VDCIIDC3) ¢ TDCH\DC4) +VNCL(DCH)

DATA TDCL/6e000019e038c0aTeeT24/

DATA VDC1/649009326932¢900004/

DATA TDC?/32000.02..‘006.080Olo:!120014.0‘60018.020.022.02400
626092804380 15B00TBeeBUe 18209840 sB8b60eBRe1AT19004920094049600
697001000‘l£30/ .

DATA VDC2/32.00.0705014cql“-@022«302692929-2029.?031.903403
60360503864 06003042¢14305¢454004,9606409444443904202039044360543345
60300302669¢230601609¢10e3¢30800440467/

DATA ‘0(3/30.00.!25.!500067.0‘34.014200]67.0180302[3.0233.0
b 26400927809295003106032%093406447044480639550+585606154
& 630.0642.0655.0690.!7150!7‘00076?00770./

DATA VDC3/-“0.00.036.033-0’08.0"8.035.0‘08.0‘0300"3.0‘0’00“800640'
[ 2“.50‘050058.!580058.055.055.!’08.5.““.5055.0‘06.05‘.!

& 52.!59.047.00.00./
DATA TI)C’Q/Zb.OOQOBQSQZbo'Zq.03600‘0".50630066.07‘0.!82.5010000
103¢91100011Ba5e13T7,01400e1eBerel5340l68a0
l7?.!‘78.0193o!2l600220002300/
DATA VOC4/¢6e400014e84100004000014eBe10402%00014eB010402%044
& l"opo10002.00090306002.000[0080160707.0./
ISun=3
1650=1
TXT=7

QU T (10042006 3004400 5000600 T700«R00) «DCTYR

THINzTOCL (OC))

CALL LINT(IDCLoVD(1eTRToVeA)

GO T looe

THIN=TDC2 (2'C2)

CALL LINTIINCZovD(2eTRT eV oA)

AzAR] 460V
Vayelea6C?
w0 T 150
CALL EFALYCUITRT WV ALTFI . «D(TYF)

AzA®R] ¢6N93s

VEVR] 46093

QU T2 1a0°

caL ERACYZITXT oy adeTF 1 eNCTY)

VIN®],600)3

AzZAR] o509 3%

GO TS 1000

CALL EPACYLITXTavadgTFINeCTY )

AzA®],£0930

VEV®R] 46793«

QU T2 InN0°T

CALL FRACYC(TAT oV odoTFINGTCTYD)

AZA®] 45UQ 3

YEVe] ,60Q3

G T) 1o

TEI™N=2TS5()!

Az(e

vESSvEL (L)

Vilze | e

[l

PATLIDe:: |

e ————— ————
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DT R s St
D . - . F

'

v

GENERAL @D eLecTRIC

/v/;.'

610 GO TO 1000

620 200 TFIN=TS55(2)

630 A=0e

640 VO==100,

650 V=SSVEL (2)

660C DTP=CURRENT DT

661 1000 IF(1G0.tNe2) GO TO 2000
662 VSAVE=V

663 ASAVE=A

664 1G0=1G0*}

665 TXT=T«DTP

670 KM=KM+VRDTP/3600,
671 GO 70 50

672 2000 VNEXT=V

673 ANEXT=A

674 V=VSAVE

675 A=ASAVE

680 RETURN

690 END




cEneaaL @ eLecTRIC

10¢

20¢C neaneannan DRIVE SHAFT. POWI R #8an

30C ‘
4() SQUMKRUUTINE DSPWR

50C INCLUDE HYPR]

60C INCLUDE YRR

100 15SuUB=¢

110C MAX VEH VtL

120 CALL LIN3(=1410eVale)

130C MAX VEH ACCEL

140 CALL LIN3(=1lsl1eA0la)

150 Vl:CQOL'MV*(l.OCROLlﬂ.Qll36«’V~(HUL?9(.°113«#*V)ﬂﬂ2)'V/3bl.0978
160 Vl:CD'Ari(VovwlND)"?*V/17760.'(530./(Gho.OATEMP))
170 VISHRMVRY/36T09. 780

180 V4zMyRARY /12960,

190 V5=DTP/ 360V,

200 K1=K]leV1#*VS

210 K2=K2eV2RVYS

220 K3=K3+VinyH

230 K4=K&+ABS(V4RVS)

240 PWHL=V1eV2e+V3ieVa

250C INT OF POS WHEEL NRG

260 LVDZEVDO*AMAX] (PWHL®VS 404}

270C INT OF NEG WHELL NRG

280 PFMA:PFMAoAMlNl(PNHL'VSQO.)

290 WDS2VRS,30516/DWHLRGRATS(S)

300C WHEEL INERIVIAL POWER

310 200 PHEAZJWHLRVRA/ (324604 RDWHLR®2)

320 V1z=PwWHL +PFLA

330 IF (V1) e4a0o

b 340 PDSEVI/NDRRSIGN(LesVL)
350 IF(PDS) 420
» 360C MAX POS PDDS .
: 370 CALL LIN3(=1¢84PDSsle)
380 RETURN

390C MAX NEG PD>
400 42 CALL LIN3I(=1¢99=PDbsls) .

410 RETURN )
«20 40 PD5=0. %
430 RETURN '
440 LND i




GENERAL & ELECTRIC

1 10C
X 20C anannantan TRANSMISSION ROUTINE nexcangies
| . 30C
{ %0 SUHROUTINE THANS (1DUM)
i 50C INCLUDE HYPH]
| 60C INCLUDE HYPK?
. 100C SRR RRRRDES
i 110C 1DUM=1 NORMAL TRANSMISSION SHIFY F(VEHICLE VEL)
L 120C  1DUMz2 UP=SHIFT ONLY
! 130C 1DUM=3 INSUFFICIENT POWEKR DOWN=SHIFT
\' laOC RERRRBBRAR
150 15uB=%
160 222 CONTINUE
170 IF(1CVT.tuel) GO TO 900
180 JOGEAR= JGEAR
190C*®  MODIFY OLU MODEL FOR CTTYP=Z TO INCLUDE GRM w#
200C WEMX=MAXIMUM ENGINE SPEED
210C WMMYX =MAX I MUM MOTOR SPEED
220 111 PRODT=SPHR
230 IF (MONEGe0) PRODT=4333
540 444 VTMPEZPRUDTWEMX#DWHL/ (GRATSI5)#543052)
250 Y IMPM=z Y THDE /GRM
260 VMAX=VTMHE
210 1F (VTMPMoLT (VTMPE ) VMAX =V TMPM
280C
290 333 DO SO0 [=1.43
300 SHIFT(1)=VTMPE/GRATS (D)
310 lF(DTYVP.tU,l)GOTO 500
320 SHIFT (1) 2VMAX/GRATS(])
330 500 CONT.NUF
340 [FUITER.Gle11 GU YO 33
350 DO §50 12143
360 550 SHIFTA(I)ZSHIFT (1) #SPFRA/PRODT
370 33 GU TO (404114400 ¢ IDUM
380 40 GO TD (100+2009300) $TTYP ;
390 100 1F(PDSeLLeVe)GO TO 10 I
w00 lP(lDOWN.Llol)RLTURM 5
«10 1F (VoLE«SHIFT (1) =2e) 1GEARS]L
420 E ((VeaTaSHIET (1) =20) e AND o (Vel o SHIFT(2) =241 ) IGEAR=Z2
«30 IF Ve OToOMIFT () =20) o ANUG (VaLE oSRIFT(3)=26) ) IOLARSD
440 1F(VeGToSHIFT(3) =2a) GEAKZS
450 LU T3 35
460 10 DO 20 fzled
«70 1ot AR=1
“80 20 I1F{VeLEGSHIFTUINIGO TO 35
490 JGLAR=G
500 35 1F (1GFARSLQe1eORSDTTYPEQG 1) GO TO 45
510 1MUST = 1 GE Ak = 1NGL AR
520 LE(JFLUR et Lol o AN G IMULT et 1GE AR=1GEAR=]
$30 JHLUX=0
540 4% NT=NTM]GEAK)
550 GRT=ZGRATS LICELAR)
560 HETURN

570 200 CALL tRR?
SRO 300 CALL LRRIF
590 600 IFLLGF ARG F v 1IME TURN

600 Vi=wNSeLGRATS(TGEAR=])
610 [CTR TN 4] (123¢123¢323)40T7TVY0E
B 620 123 1P (V]1eGT oWt WX IRETUNN
3 630 1*(VlanaN”MXoﬂNUoUTTYpolLoZ’VLTU"“




PN

e

GENERAL §D ELECTRIC

640
650
660
670
680
690
700
710
720
730
740
750
760
770
780C
790C
800C
810
811
820
830
840
850
860
861
870
880
890
900
910
920
930
940
941
942
950
960
970

133

323

300

910

930

940
950

OAR(14192)5(14192) 10
wi=V]

JGEARS I GFAR=]

Wk=sV]

EON=]

CALL ENG(1)

1F (DTTYP=]1)eel33
RETURN

MON=} .

WMz=WDSH*GRATS (IGEAR) #GRM
CALL MTR(1)

RETURN

CALL ERRZ2

RETURN

1CVT=z1 FOR CVT(CONTINOUSLY VARIAHLE TRANSMISSION)

ID0=1
IF({WDSet Be0e0) WD520.00000001
IF(ITER.EQa0) ORT=RR
WEXSWDSRORT
WMXZWDSMGRT RGRM
IF (WMXoLEeDNa0) WMX=WIDLEM
IF \WEXoLt e0e0) wEXZWIDLE(ETYP)
NT=ECVY
IF(CTYPLEWe3) GO TO 630
IF(CTYPoEUG4) GO TO 940
GR1=RR
GR2=RR
1F (WEX oGl oWEMX) GR1zWEMX/WDS
[F (AMX ¢ UT o WMMX) GR2zWMMX#SPFR/wWUS
IF (WEXoGT e WEMX o OR e WMMX oL T o WMX) GRT=AMINL (GR1+GR2)
GO0 TO 9s0L
1F (WEoGTeWEMX) GRTZWEMX/WDSRSPFR
6O TO 950
IF (WMX oGl o WMMX) GRTZRMMXRSPFR/WDS
RETURN
END

3=22
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cenenaL &P ELECTRIC

10C
. 20C ansunanens COMPONANT POWEN ROUTINE #nnnwkanes
30C
40 SUBROUT Tl COMPWR
50C INCLUDE HYPRY
60C INCLUDE HYPKRZ
100 15Ul=6
. 110 wWTzWDSRORT
120 LF (PDS) o600
- 130 PTzPDS/NTRRSTGN (144PDS)
= 140 PJL=JFNGDA*V¢(bRTﬂbRATS(S))l'ZI(SZAO.GDWHL*GZ)
- 150 PJn=JMTR-A'V-(bRTabRATS(s))w-Z/(azao.'DwuL*ﬂz)
M 160 65 GO 1D (100042000+3000) «DTTYP
= 170 60 PT=0.
180 G0 TO 65
- 190 1000 WM=wWDS®GR™
200 PUM=P MR (GRM/GRT) ##2
210 1005 WESWDS*GRI
. . 220 EON =1
N 230 MON= 1
: 240 IMGF =0
. 250 IelF=0
3 260 IF(DCTYPeGTo4) GO TO 1010
D 270 IF (VNeEQeVU)GO TO 5000
\ 280 1010 CALL ENG(D)
4 290 CALL MTR(1)
— 300 G0 10 5000
310 2000 WMzWDSH#GRITRGRM
320 GO0 TO 100%

330 3000 CALL ERRZ

340 5000 EON=0

- 350 MON=0
. 360 RETURN
370 END

» o
o A e

|
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senenaL @) eLecTaic

10C
20C
30C
L0
50C
60C
100
110
120
130
1640
150C
160C
170
180
190
200C
210
220
230
240
250
260
270
280
290
300
310
320
330C
346C
350C
360
370
380
390
400
410
420
430
©60C
450C
«60C
«70C
480C
490C
500C
510C
520C
530C
540
550
560
570
580

600
610
620
630

pannearr FNGINE SIMULATION SUBROUTINE #eexsasn

HUHROUJTINE ENGLTD2)
PNCLUDE HYPR]
INCLUDE HYPR2
PARAMETER bP1:7ePw1=RoNEM=lﬂc
o §P2=9ePW2=Bo
b GP32104PWIZ11e5P&=10PRaz] 10
b 5P5=11~PN5=IIobe=9~Ph6=llo
[ SPV:[O.DW7=11oSPB:QoPHH:ll
[ SP2:=8ePW225
ADD 10 (UMMON/RHLKZIEMH(QEM(OoE“NUX.NrHC-NE(O.NENO.pFMX
PARAMETER SP9=124PWIzBISP10O=HPWLIO=8
DIMENSTON bPEEDQ(SPQ)GPOWtRQ(PwQ)eHbF(Q(SPQ.PNQ)oBSHCQ(SPQoPNQ)o
bus(09(5P9~Ph9).BSNOXQ(SPQ'PNQ)qPMXQ(SPQ)QPMXIO(SPIO)oBSF(lO(SPIOQPNlO)

DIMENSION beEDl(Spl)oSP[[DZ(SPZ)obPEﬁDB(SPl)o
2 POWER] (PW1) yPOWER2 (PW2] oPOWER3 (PW3) »
1 BSFCI(bPIoPMl).BSFCZ(SPZoPNZ)oHSF(S(SPBoPNB).
& PMX] (SP1) PMA2(SP2) +PMX3(5P3) s
b POw[P“(Phé)05PEED#(5P4).PMX6(5P&)9BSFC4(SP40PN4)o
b PONERS(PMB)oSPEFDS(SPS).PMXb(SPS)oFUELS(SPB'PN%).
& Powtnb(vwo)vSPt(Db(SPb)ePMXb(SPb)oFUELﬁ(SPbaPNb)Q
b POWER?(VW7)oSPEED7(SPT)-PMX7(SP7)'FUEL7(SP79PN7)-
2 PONERH(VWB)oSPEFDH(SPH)oPMXR(SPH)QFU[LB(SPHQPNH).
&POWEQIO(PWIO)obPEEDIO(SPlO).HSHCln(SPIOvPNIO)oBSCOlO(SplOtPNlO)
bvBSNOXlﬂ(SPlO‘PWIO)oBS(SlO(SPlOoPNlO)
VIMENSION HPMX (NEM)
VIMENSION WKEVMX(NEM)

RARARRAERR LTYP:I CHEVY VFGA HL=CYL 1075 RARRARBDRR

DATA prl/U..Z‘Q.!3600500.70.08600‘000/

DATA pOWFRl/O.OSO01000150025.050.‘750010001/

DATA SPEEDI/0.022.7034.1~65.50b3.bvﬁl.80100.1/

DATA DSFCI/3.03.204.02‘3.?02’3.192‘?.803.602.8102.8502.68'
5 29702.2010950l.B“olo5201.&50l.‘qol-bﬁolo‘501.3201.450

& lollvl003910120lol701o°.°7°o1004~.77bo.730.660-8730

6 .70-59“0.63‘905260.525006170.6060050.46\0.50.‘880.‘997‘
12 0523005530001.583006310.5760.5230.5‘20.517/

anaunsn ETYPz2 DATA BELOW FROM BRIGGS & S 253417 naseass
DATA pONERZ/Oa~25.050.Q75.'100-1/

DATA SPPEDZ/OQ0500058003066.7075.'330309107010031/

DATA BSFC2/8'5.02.'10670|0590|osl01.“1"539010360l04|0
& ln50100791.09010040-92“0.8970033l00905'
& 1.o.9280-890.83“0.752oo7400737007q50
& l-0.85200794'.140.6890961!.65709654/

sxanues DATA FOR CHEVY 350 CID 1975 anndas

DATA pDWERZ/0-03o010002500“00Q600!75.Oln001/

DATA SPEE01/550260303402039.#050.057.9073.7‘8606v100.ll

DATA pMXZ/’o0280413900480v660407kol068019960!!000/

DATA BSFCZ/Z*3:Q!.503|'306803.9293.5695.0805.0705955‘
2'3.""503103.6893.92!3.56'59080‘0@070‘30‘350
2’.95“'10“801931ol0360\03301057!‘.540197bv
2’.835006989079l00’150.7169.32209893009069
2”.5690.5529.512..55?‘g§3vo525voboéooh920

?‘954200“7799526!550053800527.9586v0629v

Z“.5?5~.463'.5660.5llv.6939.532995659.6180

[~ ol -l <ol ot
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640 5 2‘.5““0.5350.4420-5060.497n.51loob3bo.56l/

650 DATA pMX3/”oQ23n5’5101mﬁ*ahy70.8.ﬂ5.l0“6;301000092.60“93&/

660C .

6£70C wamnxenns [TYP = 3 DATA FROM HOMDA (VCC 1975 sananatihnps

680 DATA POWLRJ/O.QIO.QZU-030.040.050-060.070.080.090.0\00.1/

690 DATA SPEEn1/001lﬂc?o36.40“5«46054o506306972.7931.8090.90100.1/
700 DATA BS?(‘/lO’S.O?.Ol.?Ol090105010904*2.01096'

710 b l-9.980a950035500975-l-ﬂ3ol0120Ln140|o4olo7v

720 b 0900860079C969790'95007”50.8654.310.975.1.“70

730 b .ﬁoo761-7ltobl0.6370055900720a6550032501.270

T40 [ .f..655c.6550.554oab?oa58100629.5350072501e099

750 b .‘1005720«547coS()Bn.'}b!.r)’;'005',)@.‘)5’90.6&50@9‘02.

76V b .60.5250.491Cohbﬁqoﬁl00516!051600535006250.32!0

770 2 0500“9’00“510044Q547005050.5050-52500625!0729'

780 b .50.489904“3v.44c04720.50o5060-525t.625o.66“o

790 b 150.48390495tc“90055|.50055095?50-62500627/

800C DATA pMXZ/Uo0453905703067.R07°¢2!3608'94010[000/

810C DATA REVMX/BOOO.05500.05500.0560” 048004440004 +64406¢3800e¢/

820 DATA HPMX/QOQOleQOSl'I.98.08707068l7990.0105.6.72..10./

830C

840C angannnansbTYPz4 2030 PINTO  197O%saxdssusiss

850C

860 DATA PMX4/“Q015-991909025.9033070“7a40570197104082.109403/

870 LATA PUNEP“/O-.onO?O.oaoo060.05000600070.080.090.0100.0/

880 DATA SPFED“/0.01403017-“07l.4026.8035.7044060530606205010000/
890 DATA HbF(Q/Z*lo3501.Ba1039c1.7c201020703.403.604.00

900 & 2*‘01201o?5'100701001.05‘l-1110l910?01040

910 b 2*-875!.899.79096800670.690.70v.730.760

920 b 2‘0675‘.670-6070.56'05600580057509590060

930 b ?*o570056vo5529.5l0059-510-5150-530055'

940 o ?*052q050¢5v04650.475Q04750.4769.4830o495!

950 b 1*0515!-4700472v04509Q500450.“boo47o.439

960 b 2*052oc“bqo“bco“3v-“3.o#330.“450.450.479

970 b 2*052“'.“70.“66!.«?50.“300“320.4500450.“6!

980 b 2*05410“950.“7004200“Q0¢“3len“b!o“bstt“75'

990 b 2*0569-4750.“20.4500“31004659a“690048005/

1000C .

1010¢C rmannanxasbTYP=5 PINTO 1640 CID 10T TRRARRS

1020<

1030 DATA PMX5/0006.0609601’.40300904401056.70669607596086.30100901/
1040 DATA 595F“5/0.015062017071.?0.83t3l.250&1.67.56.17.62.55

1050 b T7e92eR8%4334100e1/

1060 DATA POWfRS/Oo0100020.9300o“O.quovbOa’70c.80.0900010003/

1070 DATA FU£L5/2¢502.50207!3919453040805.2-65008c00100014029

1080 b 295o2o502-ﬂv3.204.b0ho7951bo“03.157090243011056301601790
1090 9 ?|6Q206!20903.39Q0805¢51l'7.70938240\0.6900]‘0.0“90‘8.701Q
1100 (3 2.05»196593.03.5‘502q6.676~9.el2.066«13e34°016.020.ﬂ530
HlO 2] 2.&0208030193.“-0507!70495‘[0.5!1305"101502"“016097102302?‘0
1120 (7 ZQQOZOQO3030’002060‘00“09[5012-015036991‘7050601000‘06!2508(“30
1130 b 3..3.0‘.5040707=?’1096110\3o7'16e819019o496022.330280980
11«0 b 3.?.30103.8059308.3.\l.5920150701702060190904025.40403305010
115%0 b 3.“03040432060409.9013.29701303019.669023.02702306680Q0.39v
1160 b 30603060‘0.7080‘0012050150770210902504“9O30Q90303‘0.0350‘07.989'
1170 b Qoob.05o3v12,“0160502l.O?Uol03305037.69430704907/

1180C

1190 nnnnnananef TYV26 MERCFDES DIESFL 183 C1ID 1975annn

1200C

1210 DATA PMXb/0912009310304“n1060e30750109\.Q0940601000/

1220 DATA bpi'fl)b/ﬂgq!?n5027o‘)03705050- '60.075008'.5010091/

1230 DATA PU“ENbf‘.OLON020.03“01“"9050.060007000509090.91000!/

i e e S T = W
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lz‘cﬂ DATA “Urlb/l.00‘001o'.l?-"l).“.ﬁ.‘)'ﬂ.ﬁ'“..l3.9.
) 1250 ts l..l.-Of.“.3."‘)”.“.7.‘1.973010.’ll.’)l“.ﬂz("
4 1260 (2 1..1../,55.«.932.4..0.141.11.3-10.003.16.71.
j 1270 & lesleodatohebltelei9elNaTh9slletial 3ol 11747620
| 1280 b lo‘laO“oX!bo2ﬁc“oﬁolloHﬂfolboel7-?ﬂhthoq°7°
[ 1290 b leslesuetoelelRloeUeFal2etfibalBebelPelHRelTeHLTy
| 1300 & 1.0‘)0lc(l')of)o“o?“053cll.lol3-9'06-17.?020.9670??.()6610
- 1310 b I-lololobo309.hoanSolﬁ.3ll-l"oln?]ohlhndho7ﬁho
K 1320 & 102-1olo7ol010-‘)71)-l"\.'Jolﬂo'iljo?lo702’).‘)‘)5030».‘)?20
1 1330 [ l-3~1.1on.loll.thn15.4-]Q.lﬂb;(c.ﬂn273“60320k320
{ 1340 & lebolo“a@obosldetaltraBelPenelTohed2ee35eh/
\ 1350C
‘ﬂ 13606C eananmspt 1YRzT POLTIAC L&) 19788 *8ns
[ 1370¢C
A 13640 ATA P"X7/U.c?.024.*v15.052.ohh.o7h.HHoRZo3095.RclOO./
{ 1390 TATA 5VfPV7/0001~.77.2207?oSﬁ.ﬂQo“F.05~56.Rl063-6307797?0
1 1400 [ A o3l Cal/
i 1410 DATA VUWE“'/0.‘1”002“001”01“5005”o060.07na080c030.0100.1/
.%‘," 16420 JATA ‘-”L’/l-301030?.‘03.l0“.0‘5.“06.707.709.‘0~lﬂ.no
" l“j() ¢ 1.3"1101.391020‘1x0‘00050?07009.5'90“0551‘.‘0836!1303°10
loel b l.khlol.kﬂl03012'5.07.?¢R96N60100491[.°R50130506015a°7!
S 14%0 [ 1057bo1.57803.736.5.90“.5010053701?.2014.0370160577015075°v
o 1460 [ lobﬂ?’l.68204960FtﬁcQOQoH!12.“320l5.016011019030802103'
E, 1470 b . 1-7F3'1.7H3'5e2“907-”011.3-140163015.9018017402?.122!?3.99'
S 1480 (3 l.h77cl.n7'05.6960951ol?.70[6.1ol7090200883Q?50492!2'06!
L 1«90 b l.45701.95706olb?ol0.3clﬁoholb.]ﬂﬂo?ﬂe?0?6.404c29.69£o3203“2'
. 1500 b 20”150200150609“701l.7.lb.3970.23?02206026043503?-6900‘5.2180
} 1510 13 d.ﬁﬁb![.Cbbtﬂ.37kol3.50]”.5022.9026.5029.ll7q3b.3ﬂ“0$nvav
;q 1520 b 2.102-\olbo“ol7-1o??o5ol7oqo32.2-36.2!42060“705/
A 1530C
73 1560C mana R TYDRS) CHLVY 259 6 (YL 197h seessse
=) 1550C
4 1560 DATA PUXA/(e95ebe12eh840,8¢56e6T7077,1H8eB740309668741704/
ki 1570 DATA 5“[kVH/D.olQ.50?3o7n3l.5w39u505503c7lr099.0100.1/
13 1580 DATA p”w[““/ﬂ.oln.!Zﬁo0300040005000600070.v30.190.0100.1/
] 1590 DATA FUEL™/ 3640304030t eba0ba30Be6elNaS0lberlbon
‘7' 1600 " b 1e6e3e00tallie5e53396eHalla?elce5119,201017.958,
1610 b 104030“050913.7.1150“.533119.637114.987-2100602105[-
) 1620 & 50"!1."!30996'803‘01anoﬁlgal‘,o1060130050220321O?3.8?5'
| 1630 b 3069304440030 49¢0630120A2591905021041027675102004R4,
¢ 1640 b 3.5.3.5-9.456910.?42015.327c?l-7790?30963031.21703290310
lev0 1 5.093-0050071011oﬂ33ol7.°23023o30?6.5033.776036.2340
1660 [ '5.6-3-0-':.577'13.462nl".b')‘JcZ\.3070?‘).897037.759.38.6’59
1670 b 5-313.“-5.707014.891v?U.ﬂHZo?“c?bb'3400230“19921!‘Bo?(ni
1&6R0 & ﬁgi“.q)gﬂ“ﬁcl7997602?.0ah029.l3ﬁq39.966g46.663‘58.?750
1690 b GeSeheY9b0T0l3e302TeP03RelebeBoarbbarbbed/
1700C
1710C Ve LLGINE ETYPzOsennsnnananass
1729 DaTA pOW(RQ/l”.Ql“e029.0630057o0729096a0100./
1730 DATA :)P.'I,U‘)/l‘)o02('502“0’)'33-30“‘”.0‘070053.0600067007607'
1740 HEBReTel0DVe/
1750 DATA Pvlq/ll.lolq.%o?b.393?0?9“5°H053.606l.l0699976030
1760 6E8Rels10Ues 1006/
1770 DATA FS'(9/3onbllDQhC1.76010399102907Q1120102q0l033010299‘056010
1780 07020l5!lob!1.501312v101lQOlol!lollOlelq“ol02l90!ol7qtl02“201050
1790 bx.“vl.”bl00“660.7“30072’0071500’?0075!Q7Q2007650.789v090
1800 61.030.7500.060.5’qe.595005H2..5830.50700605\06090.h30.7‘6Q
lBlO bo“qioﬁl’QQSBQOQSZXQs%l30.51500533‘e5?l905?50.550.566006“?0
1820 6.72Oqﬁﬁbcgﬁl30.4959o“qhogﬁg5og4q3o.47°o.“92na50705526v059Q
1830 blbs'oﬁ?bwgﬁﬂbwgb7éoghhlc.“h)g.“72.,667.g667Q.6350o5050055“¢
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140
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1690
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090C
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
22990
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390
2600
2410
2420C
2430

R
]

boh5b.5?lc¢“7b'.4kh..4“7o.&459.45?o.““70-4529.“68..“87005731
DATA LSHLQ/H.Q3.1c396.3.5503.603.603.6503.503.4!3.193.003-020
ﬁboi3aq3.?513.3393.“03.403.450303010?402.9302.7992.9?.
6“.3'2.“302066020659?07302¢6HoZohl0206202.52o?oQZQ?oZQQZobﬂo
6397020l30?032‘2.3107v56‘20“9020470201902n36!2.0“~2.0202030
b3o70109’02.031).260?.3702.lﬂo?ol7o?mlln2o3101099~1091020050
b“.ba.l-“ﬂql.790l.qﬂcﬁcﬂﬁoloqﬂtfleOIQRQOl03501.?70‘067010780
6402901.“2oloTol.44010930107501oqﬁo107201o660[.6201.53clo540
65.02.1010750109l01094010990107701043!‘.5201.“8010370‘.jn/
DATA USLOQ/IEOGlhoa0“700350943.'40-!46.055005400510045.07“0O
b850049.040.5;32.8937..36.40“1.¢450Q047.7045.5038.7.67.0
5430Q27o027.02304'260026.7029.603705028030270!260#046.70
637.;19.019-0[7.70?2.70?3.1024.5923.502302020.3020.?930-80
6350016.6~l7obolﬂ-0?0.7020.40?0030190301709018020lBoZoZlobo
532.01505vl7ol0180?;20.7'18001705017040\606017.20l7001900
687001703016.9919.7017030lbo201508015.801602015070l50701706t
6‘50.02908017.60160“#16.’l150301509015.9015o4014040140701500/
DATA bSNOXQ/ZoZ9?9550?.7502080405060609o09.2013.4017.8'21o80lb.c
62.302-6‘2.99402'60?07010905090830130901903022.4017.50
LZ.bOZ080307506-4~Ro509.3q1l07012.8015.7'21o7023o8022.30
52.703031501!809911.1ollobql“.?o15070l803022.402“o802500
&3.204.2!6.35011.4013.“914.‘016040170019030220802503024a8t
550506.75v7.25011.10130201305115-59‘6o018-020.3022o502302'
&6.597.3508o20120101401916i5v!602v160901703021.1022.6025.'
63.08.6409.6912.901“09015e5017o301705018.7022-1023000?305/

DATA pM*lO/1608028.8947.6063.0976.6004.6098.01000/

DATA SPLE010/20o030.040.0500960009000900tloool/

DATA POWERXOIIO.020.030.040.0500060008009100.1/

DATA BSPCIOIL.OB-.97..84..840.849-95.1.07Scl.15..85..140
bobb'.bﬁ..bbq.76v.98501.0'

6069!0600.540.5“0.541.640.740.835.
6058'.5150.“95005850.“850.5659.6“)-725v
&0540004’000465904650.46500510058300659
605150.4650.45§045'0“50.4859054006050
50500.4550.4450.4450.4450.4650a495005650
6052500490.4600“80048004900500c57

&/

DATA HSHC10/.500o5000500.530.53004500230.2600389

& .389.350.410945'.62005000290030003000300.3#0.4100870.6000315c

& o?“oa?zv.2200260-3701.030065003Q002100195001750u19003001.080

[ 0690.35002000l750.l“500140e2200861071'0370017001500100.1000130045'
& 0610035'ol40)10000300080008'.2090290026/

DATA ESN0X10/50705.705.7060207030100010.30109494.4040404a40

3 5.206.208.809o1090003.70307030706.204070801080407.70

& 3e003-0930003.603.906.6.7.306.802.602.6020603.003.4950906.8'6.20
[ 204020402040207039105.306-205060loﬂ0200'200e20302.796.006.8‘4050
& 1020!ob.ls50lo992.202.8|301t3o§/

DATA BSL010/4c003c703olo3a506.50.50.25005503.2029902.202.60

b 30“0.550030005502o6020101060‘09020‘0.800u4500550203!lob.102'

& 10“0200!10000600955O2.30105010101.201.90100001000500

[ 2.891.50l0191olol9611000675!o37v4-4v2-lololol.ltl.la.bq

& 060003’06e70607olo901.501.30.259a300.26/

DATA BSLSIOI1400069006.00503060001005910.5012.0012.0060104-10

13 3069“03090309.301005'10.802.902n9020603.608.1oeg‘0801O

& 10.8020502050203v3e007920792e6s00lZ.OoZ.bo?oéoZ.l02-9'6939

6 6030“93vl3-403.502050l09029805020502930401690070Q03020l06t202'3009
& 3000201'2590100n0805939302976392020301.5/
RARARBARRBRRN ENQ!N& OP[R MODE 1YY 22 X-1.4
15UB=9
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26440 MM=ETYP
2650 IF (EON) 55250 ,
2460 IF(WEoLTeWIDE) tbsWIDE
2470 WFSWE/WEMXR100,
g 2480 IF(WF el To100)WF599,999999
- 2490 IF(ID24EQe1)GO TO 1000
: 2500 lF(lESF.FU.l)FUEL=FU£L*PSTRTlMM)'PEMX’bORoZB/HPMK(MM)
2510 1E9F=0
2520 IFCIEIF) ¢ 050
- 2530 CALL LIN3(=)elePlolo)
2540 CALL LIN3(=1420WFols)
2550 1E(PF) 60

2560 54 GO YO (10002000300060005000600070008000ﬂ500870)OETYP
2570 S50 FCON5=F10LE(MM)*P[MK‘&OH.ZB/HPMX(MM)*DTP/3600°

2580 T1FON=1EON+L
2590 FUEL=FUEL*FCONS
2600 WESWIDE
2610 PE=0e
2620 EENG=0,
263C RETURN
2640 S5 WE=Co.
2650 PE=20.
2660 HSFC=0.
2670 EENG=0,
2680 FCONS=0,.
2681 IF(IHDet0e0) RETURN
24682C
' 2683C HEATER & ODEFROSTER POWER REQUIREMENTS
i 2684 QREQDSQHEATRDTP/ (3600 #0QCONST)
. 2685 FLONS=QREQDR454,05
- 2686 FUELsFULL +FCONS
nE 2690 RETURN

2700 60 WRITE (6462)PEsPMXE s ToIGEARGICYCHDCTYP I
2710 62 FORMAT(LIXs*ENG PWR NEG: " oF7e292FT010415)

2720 PE=0.
2730 G0 TO %4
2740C '
2750C aavannan ENGINE # 1 BRANCH #insarnss
- 2760 100 CALL PFCAL (PMXE+PEMXPF)
o= 2770 CALL BLIN{SPEED]L+POWERL sRSFC1eSP1ePW1 oWF 4PFIBSFQ)
: 2780 G0 TO 900
-] 2790C X
L 2800C apaneh ENGINE #2 SRANCH ##nansa e
R 2810 200 CALL PFCAL (PMXE sPEMX4PF)
| 2820 CALL BLIN(SPEED2+POWER2sRSFC245P21PW2 4 WF 4 PF4B5FC) ;
- 2830 G0 TO 900 j
) 2840C ;
' (‘ 2850C saenernan® ENGINE #3 BRANCH #aansdan
;JQ 2860 300 CALL PFCAL(PMXE+PEMX4PF)
= 2870 CALL BLIN{SPEED3+POWER3 +RSFLI45P3 4PWIsWF +PFoBSFC)
{ 2880 G0 TO 900
1 2890C axaneannatNGINE #4 BRANCH###RoaRRA §
.- 2900 400 CALL PFCAL (PMXE +PEMXPF)
;21 2910 CALL BLIN{SPEED sPOWERG +DSFC4 ¢SP4 sPWa oWF o PF4BSFC)
S 2920 @0 TO 900
I 2930 500 CALL PFCAL (PMXE+PEMXPF)
2940 CALL BLIN(SPEEDS +POWERS sFUELS ¢ 5P5 «PHS oWF «PF o BSFC)
29%0 60 TO 920
2960 600 CALL PFCAL {PMXE «PEMXPF)
2970 CALL BLIN(SPEEDG «POWERE +FUEL 6 aSP6 PH6 sNF o PE 2BSFL)
S
1
'. i-,.d_, Fﬂ@&j igj 1
HEAYS }};;.'._’ "-""'VMJW
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2980
2990
3000
3010
3020
3030
3060
30%0C
3060C
3070C
30680C
3090C
3100C
3310C
3120C
3130
3140
3150
3160
3170
3180
3190
3200
3210
3220
3230
3240
3250
3260
3270
3230
3290
3300
3310
3320
3330
3340
3350
3360
3370
3380
3390
3400
3410C

700

a0nn

GO TO 920

CALL PFCAL (PMXL «PEMX oPF)

CALL, ﬂLIN(SPEED79PQWCR79FUEL705"70PW70WF»PFQHSFC)
GO TO 920

CALL PFCAL {PMXL o PEMX 4PF)

CALL BLIN(SPEEDR ¢ POWERB S FUELN « SPRAPWR s WF o PF o H5FC)
GO TO 920

wxn EMISHION CALCULATIONS haw

NC=HYDROCARBONS s CO = CARBON MONOXIDES NOX=NITRIC OXIDE
NEHC «NFCUWNENO = CATALYST CONVERSION FFFICIENCY

CMHC s EMCUWEMNUX = GRAMS OF EMISHIONS

EMISSION CALCULATIONS
COME TO HS50 IF ETYP=9

850 CALL PFCAL (PMXE «PEMXPF)

K70

CALL HLIN(SPEED9 sPOWERG +sBSFLI4SPGoPHAWF o+ PF 4BBSFC)
CALL BLIN(SPEED9 «POWERG +BOSHC I 45P 9 4PWA JWF 4 PF 4HSHC)
CALL BLIN(SPEED9sPOWERI +BSCUF 5P 9 +PWAGWF 4PF «BSCO)
CALL BLIN(SPEED9 +POWERSG +RSNUXI e 5P 4PWA 4 WF 4 PF 4 3SNOX)
DTXZ=DTP#PE®1,34102/3600,
TCHW=TCHWO® (14 0=EXP (=TSAV/CYCT) )

EFAT=z1,0

EBOTAZETUN/TCHW

IFIEBOTACLTe20e) EFAT=1,0=tXP (=-LBOTA)
EF=EFOHCHEFAT
EMHCZEMHC +BSHC® (1o 0=EF ) #DTXL
EFsEFOCUREFAT
EMCOzEMCO+BSCOR (1o 0=tF) #DTXL
EF=EFONUX®EFAT
EMNOX=EMNOX+BSNOX#* (1 0-EF) #*LTXZ

GO TO 900

CALL PFCAL (PMXE +PEMX +PF)

CALL BLIN(SPEEDIOJPOWERLIOJBSFCLO45P10ePW10eWF ¢PFeBSFC)
CALL BLIN(SPEZD10sPOWERLOWBOHCI0SPL10«PW10eWF +PF4BSHC)
CALL BLIN(SPELDIOsPOWERLOBSNOX104SP10:PW10 «WF 4PF ¢BSNOX)
CALL PLIN(SPEEDINSPOWERIOWHSCOLI0+SP10+PW10sWF+PFBSCO)
CALL BLIN(SPEEDLIOZPOWERLIOWBSCS104SP10PWLOWWF «PF4BSCS)
DTX2=DTPRPER] 434102/3600,

EMHCSEMHC +BSHC#DTXZ
EMCO=EMLO+BSCO*DTXZ
EMNOX=EMNOX+DTXZ#HBSNUX
EMCSTEMLSeBSCHRDTXZ

3420 900 FCONS=BSFLAPLER60B.288DTP /36006

3630C
3440C
3450
3460
3470
3480
3490
3500
3510
3520
3530
3540
3550C

HEATFR/DEFROSTER
BURNM=z0s 0
TIMM=360U,
O IF(IHDeEQLO) GUT O 905
EFFENG=U, ] 34/85FC
ENGM=FCUNS/45445
QOUT=(1eQ=FEFFENG) #ENGM/ 30
OREVD=QHEATRDTP/ (QCONST®T [ MM)
ONET=0REQD=Q0OUT
IFIONETSLT&0e0) GO TO 9NS
BURNMSONET®450,45

3560 905 FUEL=FUEL*FCONS*BURNM

3570

LENG=25456/ (BSF(#]190,)

3=29
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GENERAL @D ELECTRIC

35080 910 IF{DTP.EQDT) IEONTEONS]L

3590
3600
3610
3620
3630
3640
3650C
3660
3670
3080
3690
3700
3710
3720
3730
3740
3750
3760
3770
3780
3790
3800
3810
3820
3830
3840
3850
3860
3870
3880
3890
3596
3910
3920
3930

920

0AR(50193)ﬂOAR(ﬁolQB)*VF/lOO.
OAR(60193)BOAR(thQ3)¢WF/lOD-
TEENGRTEENG+PEMDTR/36004

CALL LIN3{=14120PFela)

CALL LIN3l=)elAeulela)

RETURN

GRAMO
FC0N$=BSFLGDTP/3600-’453.592“103410209EMKIHPMX(ETY9)
FUEL=FUEL +FCONS
lF(GSFCoGT..OOI)EENGEZBQﬁo'PE“i034102/(BSFCQIQOo)
60 T0 910

1000 CALL ACC

60 70 (10100102001030010&0010500106001062010660106601068)vETYP

1010 CALL LINZ{SPEED] +PMX1 ¢SPL oWF s PMXE)

60O TO 3070

1020 CALL LINZ (SPEED2 +PMX2 ¢ SP2 4WF o« PMiLE)

60 TO 1070

1030 CALL LINZ (SPEED3 +PMX3 4SP3 4 WF o PMXL)

GO TO 107V

1040 CALL LINZ {SPEED® +PMX4 4 SP4 4 WF o+ PMUE)

GO YO 107V

1050 CALL LINZ {SPEEDS +PMX5 s SPS o WF «PMAE)

GO YO 107V

1060 CALL LINZ {SPEED6 +PMX6 ¢+ SP6 4 WF o PMXL)

G0 YO 107V

1062 CALL LINZ2 (SPEEDT +PMXT +SPToWF sPMXE)

GO TO 1070

1064 CALL LINZ (SPEEDA ¢PMXB 4 SPB owF +PMXL)

GO 7O 1070

1066 CALL LIN2 (SPEED9 +PMX9 ¢SPQ e WF PMXE)

GO 70 1070

‘1068 CALL LINZ (SPEED10+PMX10+5P L0 oWk +PMXE)

1070 PMXE=PMXL#PEMX/100.

RETURN
(311
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GENERAL @D ELECTRIC

010 SUBROUTINE MTRCIDL)

020C
025C
0217C
030C
100C
110
120
130
140C
150C€
160C
170C
180C
190C
200C
210C
220C
230C
240C
250C
260C
270C
280C
290C
300C
310C
320C
330C
340C
350C
360C
- 370C
380C
390C
400C
410C
420C
430C
460C
450C
460C
470C
480C
490C
$00C
5$10C
520C
530C
560C
550C
560C
570C
580C
$90C
600C
610C
620C
630C
640C

XTI SRS R A SRS LRSS ISR S22 A S AR AL AL Al E el sl

THIS SUBROUTINE IS5 USED TO SIMULATE THE ELFCTRIC DRIVE SYSTEM OF A

HYBRID VEICLE

IsuB=7
IF (WMelLEeW IDM)WM=W]DM
WF=WM/WMMX* ] 00,

PROGRAM VARIAHBLES

IBASE = BASE CURRENT
TARM = ARMATURE CURRENT
IFLD = FIELD CURRENT

IBATT = BATTFRY CURRENT

TAUX = AUXILLIARY CURRENT

IMGF = 0 IF MUTORING NO REGENERATION
IMFG = 1 IF BRAKING/RLGENERATION

JELEC = 1 DC MOTOR WITH SEPERATL ARMATURE AND FIELD CHOPPER PCU

AND FIELD CHOPPER PCU
JELEC = 3 OC MOTOR WITH ONLY ONt CHOPPER USED IN STARTING

MOTOR BY CONNECTING TO ARMATURE AND LATER SWITCHING

TO FIELD CIRCUIT
JELEC = =1 AC MOTOR =~ INDUCTION MOTOR DRIVE SYSTEM
JTORG = 1 IF DESIRED POWER/TORQUE CAN BE PRODUCED

= 0 IF DESIRED ELECTRIC POWER/TORQUE CANNOT BE PRODUCED
MODE = 1| IF ARMATURE VOLTAGE CONTROL IS5 BEING USED FOR DC MOTOR
MODE = 2 IF FIFLD VOLTAGE CONTROL 15 BEING USED FOR DC MOTOR
MODE = 3 FIELD CONTROL WITH FLUX bSET AT MINIMUM VALUE
MON = G MOTOR 1S OFF COMPLETELY
MON = 1 MOTOR IS ON PRODUCING POWER
MON = 2 MOTOR 1S ONe FIELD EXCITED NO ARMATURE VOL.TAGESs
ROTOR SPINNING AT SPEED WIDLE

MON = 3 MOTOR FIELD EXCITED NO SPINNING, NO ARMATURE EXCITED
KE = SPEED CONSTANT

AKT = TOROQUE CONSTANT

FLUX = FLUX

HM=INERTIA CONSTANT

RST = STARTING RESISTOR

RA = ARMATURE RESISTANCE

RB = BATTERY KESISTANCE

RF = FIELD RESISTANCE

PE = TOTAL ELECTRICAL POWER DEVELOPED
WFL = FRICTIUN POWER

W = WINOAGE LU5S POWER

WCL = CORE LOSS PO

WSL = STRAY LUAD LOSS POWER

WEL = TOTAL PUWER REQUIRED TO OVERCOML LOSSES

FEAECH = TOTAL MECHANICAL TORQUE OR PUWER REQUIRED
PBASE=BASt POWER [N WATTS

T = TIME

DT = TIME STEP SIZCE

WCHOP = CHOPPtR FOWER LOSS

CEMF = MOTOR bACK EMF

VAM ARMATURE VOLTAGE
VCHOP = CHOPPLR VOLTAGL
LBATT = BATTERY VOLTAGE

VBRUSH = VOLTAGE DROP ACROSS BUSHES
WM/KPH = MOTOR SPEED
ACCM = MOTOR ACCELERATION

3=-31
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;_;} GENERAL D ELECTRIC

650C 1S5 MOTUOR/GEN ON?  MON = (0 IF MOTOR OFF

YY)
670
6A0
690
) 700
‘ & 710
Y 720
oy 730
c 740
o 750

‘ 760

770
780

.
|

810
820
830
840
84l
850
860
870
880
850
900
910
920
930
940
950
960
970
g0
990
1000
1010
1020
1021
1022
1030
1040
1050
1060
1070
1080
1100
1110
1120
1130
1140
1189
1181
1190
1200
1210
1220
. 1230

200

400

599

500

550

510

600

700

k35210,

[F(MONGGE o L) GO TO 200
WMz0e0

™M 3 [V Y]

FLUXSO,40

VCHOP=20 40

TARM=(Q40

IBATT=04,0

PBATT=0,40

PBAT2=0,0

ABATZ2= LU

IFLD = 00

GOTO 999

IF(ID1.ELLL) GO TO 400

790C WHAT TYPL OF MOTOR?
B800C IF(JELECsLEe=1)CALL ACMOTO

IF(UELLCeGl o L) CALL DCMOTO
IF(DToEWeDTP) IMONSIMONS])
GO TO 99y
PFAT=],0
CALL ACC
IF(ITRabLWe 1) CALL LCMOTO
IF(IBTYPetQe2) PFAT=.5
IF(IBTYPeLQe3) PFAT=Z06Y
PMAX=PMMX#PFAT
PMXM=PMAX
TF (WML ToWIRASE ) PMXM=PMAX R Wk, /WRASL
[F(JELECeFQalaReIBS.EGWLO) GO TC 999
IF (WMo L ToWHASE) PMXMz(44#PMAX
IF(JACCEL oFQel) CALL DCMAX(PMXMoWM4SNEWIRSS)
IF(ITR4tNe 1) CALL DCMOTO
RETURN
END
SUBROUTINE DCMAX (PMXMoWM o SNEWoRSS)
DATA RSTART oEBORHBBoFLUX/a0T6021304040554697
DATA PLOSHSCCL 2CFeCWoRAGAKT sAKV oRL sRBD o VB0/34606015609236092KeB8960235,
Le36670605%240007460023301a15/
WB=z2000.
WCRIT=2000,
WXX= M
IF (WXX.L1al000s) WXX=1000,
RTT=RA+RL-RBD
PMLOSSSCFRWXR/WECCLR(WXX/WiS) RR] ¢ SoCW® (WXX/WR) Ra3,
JF(WXXe2T420004) GO TO 570G
ERRSEBO/ 2, =RSSHSNEW/ 2.
RAzRAN/4,
RST=0,0
GO TQ 600
EHBSEHO=RSSHSNEW
RB=zRBB
RST=z0.0
ALOSS=PLUSS/EBH
FLUX= (EBB=RURAL055=VRC)/ (2 4 RAKVRWXX)
IF(FLUXeGTe0e9) FLLXZN,Y
ALOS5S=PLOS5S/EUH
ACUR= (EBBaVBC=RHBBALOHS=AKVEWXX*FLUX) / (RBeRTTeRST)
PEMSAKTRWXX®RF LUXRACUR/ 7047,
PMAXz (PEM=PMLOSS/10004)/1.01
PMXM=PMAX® o9




E GENERAL §D ELECTRIC

=, 1231 TEMZAKTRACURS®FLUX
a4 1232 TMXSTLM=PMLOSS# 7,067 /WXL
v 1233 ABATSACURALOSS
. 1234 ERcEBB=HHaABAT
X 1235 848 [i=11+1
i, 1236 Juslisa
i 1237 KKs]l=JJng
e 1238 TIM= 11/,
i 1240 999  RETURN
L 1250 END
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020

SUBROUT INE BAT {INBAT)

030C nlwunnﬂanu-nunqninlﬁinnuunﬁlau.-nanuiiinﬂou*nﬁnunaiu‘n

040C
050C
060C
070C
080C
090C
091C
092C
100C
110
120
130C
140C
150C
160C
170C
180C
190
200C
210C
220C
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410C
420
430
440
450
460
470
480
490
500
510
520
530
40
550
560
570
580

TH1S SUBRUUTINE 1% USED TO COMPUTE

(1) THE BATTERY CURRENT VOLTAGE FOR A GIVEN BATTERY POWER
(2 THE PARAMETERS (FO«F14E2) OF THE SIMPLIFIED BATTERY MODEL

GIVEN BY EBATT = E0=31#55~E2#1BATT

INCLUDE HYPR1
INCLUDE HYPR2

DIMENSION ECELL(3) “
DATA ARl0AR2oAR3oBR1oBR?/6.556.0.l0-07140.3520.127/

1BATT = TUTAL BATTERY CURRENT
ABATU = UNIT BATTERY CURRENT
PBATT = TUTAL BATTERY POWER
EBATT = TUTAL BATTERY VOLTAGE

If HERE FOR THE FIRST TIME INITIALIZE

IF(ITReNts1) GO TO 101
CONVERT HATTERY.PARAMETERb

RBASE=VBASE/ IBASE

VNZ=VCNZ/VEASE

VNF =VCNF /VEASE

RNF=RCNF /RBASE

RNZ=RCNZ/RBASE
VBR=6,43#VHASE /EBREF
ALPHAT (1) =ALPHA (1) /VBASE
ALPHAT (2) =ALPHA (2) /VBASE
ALPHAT (3) =ALPHA(3)
ALPHAT (4) =ALPHA (4)
ALPHAT (5) =ALPHA (5) /VBASF
BETAT (1) SBETA (1) /RBASE
HETAT(2)=BETA(2) /RBASE
BETAT (3)=BETA(3) #]BASE
BETAT (4)=BETA(4) #]BASE
BETAT(5)=BETA(S) /RBASE
FBVE2=EBVEH/VBASF

¢ IT=E11/VBASE

SET INITIAL VALUES

10

20

30

100

59 = 0e0
GO 10 (IUOZUO3O)QIHTYP
ALPHAT (2) ®NS
(ALFPHAT (2) =L 1T) #NS
<BE TAT(2) ®#NS/NP
GO TO 100
EO=VNF #NC I #ND
£130.0
tz=RnF*N(l'Nb/NP
GO TO 100
LOsYNZ#NC]#NS
ElzVel
kZSRNZ'Nkl‘NblNP
Al:ARl‘FHRFF/(VHASE*ALPHA(Z))
AZSARZ“EFR[F/(V“ASE.ALPHA'Z))
A3=Apa“F9H'F/(VHASE‘ﬁLpHA(?))
Ulgan“fﬁNLF/(VHAb[’ALPHA(?))

m
Y
won o




GENERAL D cLecTRIC

" 590 B2 =HBR2#EBREF/ (VBASERALPHA(2))
b 600 B3=BRINEBREF / (VBASE®ALPHA(2) )
{ 610 ITHAT=0
A 620C IF BATTERY VOLTAGE 1S KNOWN SKIP THIS SECTION
} 630 101 IF(INBAT=1)30042004+500
L 640C
b 650C SOLVE QUADRATIC EQUATION TO GET IBATT
| 660C
A 670 200 AA=E2
. 680 BBzE1#55-L0
) 690 CC=PBAT2#NC1#NSANP #UAHC 7 (NF2#NC2*NS2 #UAHC2)
{ 700 TMP=RB#BB=4, #AARCC
. \ 710 IFITMP,GE«0,0) GO TO 220
_ 720 TMP2040
A 730 ITBAT=ITRAT+1
p 740 IF(ITBATWGTL1) GO TO 220 ‘
- 750 WRITE(64229) ITERPMIWMGPEJWE JFLUX«IARMGABAT2 JPBAT2EQ+k2+ERAT2
g 760 LoAABBoCCINP24NS2 oPMXM
| 770 229 FORMAT ('] TER PM WM PE WE FLUX 1ARM
{ 780 b ABATZY¢/s15¢7F10e4 4+ 'PBAT2 £EO E2 EBATZ AA
) 790 6 BR cC NP2 NS2 PMXM?® /4 10FR44)
1 800 220 [IBATT=(-BB=SURT(TMP))/(2.#AA)
* 4 810 300  EBATT=EO=E1#55-E2#]BATT
e 820 PBATT=EBATT#IHATT
v 830 EBAT2=EHATTANS2#EBVEH/ (NS®EBREF )
840 SO  ABAT2=PBAT2/EBAT2
850C
860 IF(55.£06040) GO TO 999
870C 1
880 ABATUzIBATT/NP
890 AMPS=ABS (ABATU)
900 ALIMIT=50,/1BASE
910 TF (AMPS LT ALIMIT)ABATU=SGN (AL IMITeABATU)
920 IF (ABATUSLT40,0)GO TO 400
. 930 IFCIBTYPLLF.2) GO TO 375
S 940C
o . 950C
= 960C COMPUTE MUDFL COtFFICIENTS
‘ 970C |
) 980 350 ECOzALPHAT(2) +BETAT(2) ®AHATU i
o7 990 ELINSECO®(1o=55) «SS#EIT 3
: 1000 GAMMSALPHAT (4) «3ETAT (4) #ABATU
= 1010 GANNSALPHAT (3) «HETAT (3) #ABATU
=, 1020 EUL=ECO=LIT= (ALPHAT (1) «BETAT (1) #ABATU) # (GANN2SS#% (GANN
" 1030 6=100)#(140=55) *RGAMMSGAMME (SSREGANN) & (] 40=55) 2% (GAMM=100) )
1040 EU2==BETAT(2)#(140=55)=BETAT (1) ®(SSHRGANN) #(]¢=55) #RGAMM i
i, 1050 6 = (ALPHAT (1) +BETAT (1) #IBATT) # (HETAT (3) #ALOG (55) * (SSRGANN) |
4 1060 6 *(1e=55) RRGAMMBETAT (4) % (ALOG(L ¢=55) ) #((14=55) #XGAMM) & (SSu® 1
P 1070 6 GANN) )
1080 EHUSEL TN« (ALPHAT (1) BETAT (1) #ABATU) # (SS®GANN) # (1 4 0=S55) *#GAMM
1090 EOQUSEBU+t UL #SS+EU2#ABATU .
1100 E0=EQURNS !
1110 E1=EUL®NS i
1120 E23EU2RNS /NP
1130¢
1140 G0 TO 999 i
1150 375  PB=PBAT I #PHASE/ (NP&NSaNC])
1160 CUR=|BATIRIHASE /NP
1170 CALL BCUMP (PHo TUTYP 4 SSeCURSECFLL s ITER ¢ IBoEH)
1180 EO=ECFLL (1) #NS®NC L /VBAYE

3=35
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GENERAL ) ELECTRIC

1190 £1=0,60
1200 E2=FCELL (3) #NS®NC L/ (NPRRBASE)
1210C If NO REGFNERATION SKIP THIS SFCTION
1220 IF(IBATI4GTe0s0)G0 TO 999
1230 400 AX=ARL AR #550ARIASSRND .
1240 ACU==]BATT®# [ BASE /UAHC
1250 SLEBR1+¢ . #HR2#ACU
1260 EO0= (AX=5SL#ACU) #NS/ VAR
1270 C12040
1280 C2=SL*JBASE®NS/ (NP#VBbRUAHC)
1290 410 6D TOQ 999
1300C
1310¢C COMPUTL THEL BATTERY STATE OF CHAKGE (55) s KWN AND AMP=HOURS
1320C
1330 500 IF(TDCRGeLEe0e0) TDCLRGEDTP
1340 IF(MONsEQWe () PHAT2:2040
1350 1F (MOM.tQe0) ABAT2:040
1360 AHU2=AHU2 + ABAT2#DTP /NP2
1370 ACUR=AMUIZ/TDCRG
1380 DCRATE=UAHC2/ACUR
1390 ACCX=ACUR® [BASE
1400 ACCY=ACCX®UAHC /UAHC?2
1410 600  CALL LBAT(ACCY+IBTYPeAHC2)
1420 AHC25AHC 2 #UAHC 2 /UAHC
1430 TDCRG=TUCRG+DTP
1440 55255¢ JUASERABAT2#DT/ (36006 #FAHC2#NP2)
1450 BCHG=Z140=55
1460 ENBATZENHAT+AHAT2#EBAT2*PBASERDT/3.6F6
1470 IF(ABAT4GTe0s0) EBOUTZEROUT+PBAT2#DTRPRASE /3,6E6
1480 IF(ABATZ4LTe0e0)EBINZEHIN+PHAT2#DT#PRASE/346E6
1490 999  RETURN
1500 END
1510¢
1520 SUBROUTINE LBAT(ACCXIBTYP4AHC2)
1530 DIMENSIUN AH(843) «DCR(R43)
1540 DATA AH/20000190641806¢s17064145¢:128641080¢960018040172041664
1550 691600015%9091420013040106041416B801326301225901146841046095008500760/
1560 DATA DCR/540938¢9600985001454920006430060400640¢¢500410064150,
1570 69200093006 44000¢6006000¢500010069150092006¢2504¢300643504/
1580 J=I8TYP
1590 IF (ACCXoLESDCR(B4J}) GO TO 30
- 1600
- 1610 WRITE(6¢111)ACCX . DCR(R¢J)
1620 111  FORMAT(5Xs*ACCX EXCEEDS MAX VALUE %4/-5XeTACCX=?F10e4 ¢ *DCMAX
1630 62" oeF1l0e4)
1640 30 DO 50 [=1.8
1650 IF(DCR(14J) oGToACCX} GO TO Lu0

1660 50 CONTINULE
1670 100 AHC2= (AH(T o) =AH!T=1eJ) ) /7 (DCR(T ¢ ) =DCR(1=10J)) #(ACCX=DCR(I=14J)

1680 L)Y *AH(T=1J)

1590 999  RETURN

1700 END

1710 SUBROUT INE. BCOMP (PR 1BTYP +55¢CURJECELL s ITERSIBJEB)

1720C

1730 PARAMETER NDAT=6 j
1740 DIMENSIUN BCGS (NDAT) +AMP (NDAT) o SNF (NDAT «NDAT) +ESNZ (NDAT «NDAT)

1750 byECELL(3)

1760C COMPUTF CELL CHARACTERISTICS

1770C ]
1780C COMPUTATION OF BATTERY CHARACTERISTICS FOR ;
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SENERAL & ELECTRIC

179¢CC NI=F{ AND NI=ZN

1800C INPUTS:  PBALTe 5S¢ IRTYP

18107 A
18201, IBTYP=) PO ACID

1830 18TYP=2 NI=FE

18407 IBYYP=3 Nl=ZN

1850C ROW = § COL = AMP

1860C NATTERY VATA

1870 DATA BCOUS/0090700%0eb60eBe09/ WAMP/5,0610064150,4200, 0850643804/

1880 DATA CSNF/1el701e135010109%41609416060100301¢08016068

1890 & 1e0201604069764069401e032416004¢0697640,956,

1900 '8 e 92808900 TBHI 9S4 1093 00T0R 8R4 ,852,

1910 [ 0996409 4o HBL e o BE4eBIOG o B0ReB55 4082067954077

1920 6 e 1454072/

1930 DATA ESNZ/1eT130106940467541065014594065361eH741065¢1e630

1940 616691054941 e48501064916620)1e601e5T0le515%01e0beleblelebBy

19%0 6105601092501 47541043¢105650105370145120¢16475416425+

1960 61638501692%0005010465401042501e3441,03/

1970C SEARCH FUR REGION IN WHICH DATA IS STORED 1
1980 IF(SSel140e0cUReS55.GT00490)GOTUHSS

1990 IF(SS4LT1.8CLS(6))GOTOS0

2000 II=NDAT~]

2010 60T0200

2020 50 DO 100 1l=}4NDAT

2030 Il=1=1

2040 IF(SSeL4BCGS(1))GOTO200

2050 100 CONTINUE

2060 200 IF(CURGLTHe0)CURZYH,LD

2070 IF(CURGUT1000.)GOTO95S Y
2080 IF(CURGLT¢3004)GOT0O400

2090 JJ=NDAT=1

2100 6GOT0500

2110 %00 DO 450 J=] «NDAT

2120 JJdsJ-1 i
2130 IF(CURGLTLAMP (J) ) GOTOS00

2140 450 CONTINUE
2150 500 IF(IBTYF,EQe3)G0TO550 j

2160 BOSI11=ESNF ([14JJ)
2170 EOSI12=ESNF (114JdJe1)
2180 EOSI21=LSNF (11e14JJ)
2190 EOSI22=t SNF(11elsduel) ,
2200 GOT0600 ;
2210 550 EQSI11=tSNZ(114JJ) |
2220 EOST122LSNZ (11 4dJe1)
2230 EOST212FSNZ (111 +dd)
2240 EOSI223tSNZ(ITelsdyel)

B 2250 600 DELS=(S5=BCGSIIT) )/ (BCLS(1Te1))=BCGSIT)

o 2260 EOSL1=EOSI 11+ (EOS121=E0STL1) #DELS

: 2270 E0S2SEOST12+(£05122-E05112) #DELS

2280 SL=(E0SZ=E051) /7 (AMP (JJs 1) =AMP (JJ) )
2290 ECELL (1) =E051=5SL #AMP (JJ)
2300 ECELL (212040
2310 ECELL(3)==5L
2320 G0T0999
2330C £RROR M SSAGE

2340 555 WRITE(6+666) [ITER«SSWCURWPH
2350 666 FORMAT (/42 ¢ INPUT DATA OUT OF KANGE ¢ ITER5S«CUR PRz,

2360 b/7e2X91503E1265)
2370 STOP

2380 299 RETURN

2390 END
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sERERAL @D ELECTRIC

10 SUBROUTINE EHR] (AASABAC cAD)

20€ INCLUDE HYPRZ2 -
100 IFCITXZoLTe2)WRITE(6+100)TeAAARGACLAD
101 ITX2=1TXx44]

110 100 FORMAT (1H o *MAX POWER EXCEEDED?® 25t 944)
120 AD=100,

130 200 RETURN

160 END

10 SUBKROUTINF PFCAL (AL sA20A3)

20C INCLUDE HYPKH2

100 A3zPF/ALR10V0,

101 ITZX=1TZXe}

110 IF (A340Ee1U0el JCALL LRRI(PFeWE ALl oA3)
120 100 RETURN

130 LND

10C ‘
20C sesenanel INFAK INTERPOLATION ROUTINLS#ssagann
30C

%0 SUBROUTINE LINT(XARGYARGTT4VVeAA)

50C INCLUDE HYPR?

100 DIMENSION XAR (1) sYAR(])

101 1G0=0

102 T2=1

110 10 ITI=0

120 11=XAR(1)

130 DO 100 1=3+]!

140 IX=1

150 IF(T2eLEXAK (1) DGO TO 200

160 100 COMTINUE
170 200 1R ((T24(DTH9)) ¢GTeXAR(IX) 6 ANDoIGUEQ40) I TI=1

180 VOzVN

190 VNz=YAR(IX=1) ¢ (YAR(IX)=YAR(IX=1))#(T2=XAR(IX=1))/
200 & (XAR(IX)=XAR(IX=1))
201 [F(lO00sELel) GO TO 222
202 VV=VN

203 1Go=1

204 T2=TTs]

20% GO T0 10

206 222 AA=VN=VO

230 T0=T2

240 999 RETURN

250 END
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GENERAL &P ELECTAIC

10

20C
100
110
120
130
140
150
160
170
180
190
200

10
20C
100
110
120
130
1«0
150
160
170
180
190
200
210
220
230
240
250
260
270
280C
290C
300C
310C
320C
330
340
350

10

20C
100
110
120
130

SUBROUTINE LIN2(XARsYARSIAMeXV4YV)
INCLUDE HYPHRQ
DIMENSION XAR(1)eVYAR())
DO 100 J=2+1XM
Ixz]
1F (XVeLEeXAR(I)IGO TO 200
100 CONTINUE
WRITE(OIOD)IXVeXARCIXM) o IXoISUBT o ICY(
105 FUORMAT (LHo*XVAL QUT OF RANGEILIN2) *e2E11e50219¢FT6lol5)
200 YV=YAR(]IX=l) ¢ (YAR(IX)=YAK{IXel)) ®(XVaXAR(IX=11)/(XAR{IX) =
& XAR(1X=1))
KETURN
END
SUBROUTINE BLIN(XARSYARIZARSIXMeIYMeXVoYV2V)
INCLUDE HYPRQ
DIMENSION XAR (I1XM) JYAR(IYM) ¢ZAR(IXM41YM)
DO 100 [s2+1xXM
I1Xx=1
LF (XVeLEoXAR(I))IGO TO 200
100 CONTINUE
WRITE(64LIDDIXVeXAR(IXM) o I XM
105 FORMAT (1H +*XVAL OUT OF RANGE (BLIN)®*42E)1145415)
200 DO 210 [=201YM
lysl
IF(YVeLELYAR(I))IGO TO 300
210 CONTINUE
WRITE(O0219)XVeYVoYAR(IYM) oY
215 FORMAT(1H «'YVAL OUT OF RANGL (BLIN)'43E11e5415)
300 Xk (XVeXAR(IX=1))/ (XAR(IX)=XAR(IX=1))
YEs{YVeYAR(IY=1)) /{YAR(IY)=YAR(IY=1))
VISXFR2ZAR(IXe1Y=]1)+ZAR(IXel ol Y=l)® (] quXF)
V2zXFRZARUIX4IY)*2AR(IX<1olY)H () 4=XF)
V3iz(V2=V1i)®*YFeV]
VA4 YFRZAR(IXalY)*ZARUIXolY =) )R (L o=VF)
VSzYF#ZAR(IX=14]Y)*Z2AR(IX=)g[Y=1)R(1a=YF)
V6= (Va=yh ) RXFeVY
IVz{VeeVvi)/2,
IF(IV6=V3) (T 4o UO1ICALL tRR?2
ra 'k}
RETURN
LND
SUBKOUTINEL ERRZ
TRCLUDE HYEKRY
WRITL{64100)5UR
10O FOKMAT (1R +° anpes COMPONMANT NOT TMPLEMENTED aean 0 1qUR=4]3)
STOP
END
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cenernt @ eLecTnic

b 10C
" 20C annanantnkCYCEND ROUTINERSRARRSAARESR
I 30C
¢ . 40 SUBROUTINE CYCENDLID)
i $50C INCLUDE HYPKR]
60C INCLUDE HYPH?
100 [F(1De0GTo190)RETURN
110 VAR(LeID) s FLOATLICYQ)
120 OAR(241D) = FLOAT(DCTYP)
130 OAR (3+10) = FLOAT(IL)*1e
140 OAR{4eID) = KM
150C (LITERS)
160 OAR (54 1D) FUEL#3,785412/7 (RHOF#454,5)

170 OAR(6¢1D) = BCHO

180 OAR(TID) = (BCI = BCHG) #*HSEC (RTYP) #MB/CHOREF
190C ROLL RES

200 VAR (841D) = K1

210C AERO

220 VAR (9410) = K2

230C VEH INERT

240 OAR(10+41D) = K&

250C RE OUT

260 OAR(11+1ID) = EVD

210C RE IN

280 VAK(12+10) = PFMA

290C TOT ENGINF LNG OUTPUT

300 OAR(13+1D) = TEENG

310C EN LFF

320 IF (FUCLGTe0Q001)0AR(L4ID) = TEENG/ (FUEL/B14944) %100
330C L/7100KM

340 QAK(15+1D) = (OAR(541D)#100) /KM

350 IF(FUELeGTeVO001)Y0AR(L661ID) = KM/ (FUEL/10581e44) N
360 OAR(17s1D) = EHOUT

370 RETURN

380 END
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cenFraL @D eLecTRic

10C

30C

130
131
140
150
160
170
180C

200
210
220
230
240
250
260
270
280
290C
300
310
320
330
340
350
360
370C
380
390
%00
410
420
430
«40C
50
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620

10
12

113

213

313

513

523

710
713

nannturd ACCLLERATION ROUTINE #uanninans

SUBROUTINF ACCEL

INCLUDE HYPR]

INCLUDE HYPR?

foub=13

V=0,

WIDE=WIDLLA

WiDM=wWIDLEA

SNEW=SACC

DO 12 1=1410W

DO 10 I1=z1+10D

OAR(I1e]1)=U,

CONT INUE

naunn GRATS (4) MUST HBE HIGHEST GFAR TO WORK #isaus®
0AR(17053)=wEMXtiHL/(5.3052“GRATS(A)*GRATS(S))-2.
0AR(17955)=wMMXﬂDNHL/(5.3052*GRAT5(4)’QRATS(S))-2.
lF(DTTYP.EUol)OAR(17055)=wMMXlDNHL/(5.3052“GRM*GRATS(5))-2.
0Ak(l7o§4)=AM1N1(0AR(17.53)oOAR(l?.SS))
DO 8 [=s143
0AR(17.5201)=AMlNl(105o'0AR(l705201))
VN=0,

1ESF=0

DO 513 JEIF=143

GO TO (113+2135313)00C1F

aantnzt MAX ACCEL HEAT ENG ONLY #@Rissads
PFEA=1,

PFMA=0.

JE=JENG

JM=0,

1F (PEMXeLTeel)GO TO 513

CALL RK

GO T0 513

aoataf NGeMIRaREORS

PFMAz1 e

JM=JMTR

V0=0,

lf((PMMX.LY.-I).OR.(PEMX.LT..I))GU T0 513
CALL RK

GO TO 513

AARSREAMTR ONLYSR®RRRRRE

PFEA=0-

JE=0,

VvO=0.

1F (PYMX oL Te0ol)GO TO 513

CALL RK

CONTINUE

IF (1ESFeEQe1IWRITE (641000)

DU 523 [32+50

VAR (131 =FLOAT(I=1)

IMGF=TCNNT (1)
lF(lMGF.LTolCNNT(?))IMGF=ICNNT(2)
lF(lMGF.LT-!(NN1(3))lMGFEXCNNT(3)

I (IPRTS.GI.0)G0O TO 713

WRITE(641010)

DO T10 11s1eIMGF
UR[T[(&.lO(O)UAR(I3v]l)o(ﬂAR(loll)OISIOIZ'
VNSO.

DO 723 (=110
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CERERAL & CLECTRIC

R 630 VNz=VN+10,
i 640 VAR (1 452) 2VYN
i 650 1Ia1CNNT (L)
_,_:" . 660 1€Y¥Cza
L 670 T=0e
e 680 JF(OAR(Lo11) oGToVN)CALL LINICICYCoITaVNGT)
= 690 VAR (1453) 31
700 1474
710 I1=1CNNT(2)
720 T=0e
Ao 730 1F(OAR(S411) oGTeVNICALL LINZCICYColTeVNGT)
[ 740 OAR (] 456} =1
o 750 [1=ICNNT (3)
760 1CyYC=9
i 770 T=0e
1. 780 TF(OAR(9e11) eGToVNICALL LINICICYCoallsVNeT)
4 790 QAR (1 455) =1
o 800 723 CONTINUE
810 DO 733 11=5345%
N 820 UAR(11«11)20AR(S11)
; 830 UAR(12411)=0AR(L10411)
: 840 OAR(13+11)2(0AR(6511)+0AR(5411))/20=0AR(34IT)
850 UAR(164¢11)30AR(10411)=0AR(6411)
B60 733 CONTINUE
870 WRITE (641030)
880 WRITE(641060) (OAR(241)91252455) e« (UAR({1141)+1253455) ¢« (DAR(44]) 0
890 b 1252¢55) ¢ (OAR(1241) 01253055) « (OAR(b 1) 41252555) ¢
900 [ (OAR(1341)61253455) « (UAR(B&]) 01252455) s (DAR(14e]) 01253455)
910 & (OAR(1041)91252455)

920 1000 FORMAT (1HO4*MAX ACCELERATION EXCEEDED DURING THIS RUN®)

930 1010 FURMAT(/1HOT15.*HEAT ENGINE ONLY® T5%49ENG ¢ MTR®,

940 & TH5¢*MOTOR ONLY®*/1HO T4« ' TIME* e TL24*VIKM/HR) "o

950 b T220AKM/HR=5} *oT33 ' WE (RPM) P4 Ta54 "WMIRPM) ¥/ 7)

960 1020 FORMAT(1XeT2eF4alad(aXoFbol et XoFbel e5XoF600e5XeF600))

970 1030 FORMAT(IHUGT4 ¢ *MAX THROTTLFE WESULTS:*/1HOT124

980 LYERG ONLY FhGeMTR  MTR ONLY* o TS50 0 ENG® e T5Q0 'L oM? s TEB GO MTR®/

9G0 LIH 2T2c VIRM/HR) P oT12¢ ' TIME(SEC) Y oTG o VIK/H) o TH0«*TIME(SEQ) ) -
1000 1060 FORMAT (1XeT20FSal aT12e3(FhelsdX)oThle?0=50"0T4B42(Fbele3X)e

1010 b FEel/lH oT24FS5¢1eT1203(FholedaX)oTleo?0=lO00%0TORe2(FEele3X) e
1020 & Fbol/IXoT2eFS5elaT1203(FbgleeX)aT4ls?30=55%0TaBe2(FbeleIX)e

1030 [ Féol/lX!TZeFS.loTlZsB(Fb.lv“X!Ofﬁlo'bo-IOO'0T“80?(F60103X)0
1040 [ Fbhel/l1RaT20F5elaT12e3(F6eleauX))

1050 RETURN

1060 END
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GENERAL @D ELECTRIC

10 SUBKOUTING LINICIRL o IDY eRVaYV)
T 20C INCLUDE HYPK]
30C INCLUDE HYPHQ
100C
110C asmsan [N UPDATE MODE: TLYSLS MAX ENG POWs 25 MX ENG S5PD
120C 1 MX MTR POwe 42 MX GLN PWRe HS MY MTH 5PDe 65 MX BAT QUT,
130C = MX HAT INe RS MX PDHa 9% MN PDHs 107 MAX VEH VELe 117 PX V ACC
160C 122ENG BF 132ENG wE 147 MTRPE 163GEN PP Los MTR W
150C CALL LIN3(=141DUMIVALUE ¢14)
160C
170C nonrenlN SHIFTA MODE o CALL LIN3(Oelelesle)
. 180C
. 190 P (IXL) 30064000
200 VO IN0 1TI=241DY
210 Ix=111
220 LR (XVeLE o OARTIXLSITINIGD TO 200
230 100 CORTINUE
240 ARTITE(64105) XVeOAR(IXL o IX) oI X
250 105 FORMAT(1H o (XVAL OUT OF FANGE (LIN3)'42E1165415)
260 STOP
270 200 YVzOAR(1341X=1)¢(OAR(1341X)=0AR(13sIX=1))4
280 [ (XV=UAR (1XLsIX=12)/{OAR (1XL oI X) =0AR(TXLsIX=1))
290 RETURN
300 300 UAR(IDY$51)=AMAXL(OAR(IDY 451) 4 XV)
310 RETURN
320 400 DO 410 1=]1+3
330 GO TD 142004304440)4DTTYP
340 420 SHIFTA(]) Ze 95 #WEMXRDWHL/ (53052 #GRATS (1) #GRATS (5))
350 G0 T 410
360 430 leFTA(x):Alel(NEMXoWNMX)*.QB'DNHL/(5.3052*GRATS(l)'GRATb(SF)
370 GO T 610

380 440 WRITE_(G.‘.«[)DTTYV.TQlXLolDY.X\/qYVeSHIFTA(l)
390 4el FOKMAT (1XalBaC10e5¢21843E10,5)

400 410 CONTINUE :

410 RETURN

420 b NI
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GeNERAL @D ELCCTRIC

1ac AARRAARREAA HUNGA~KUTTH SOLN AeRAARES
20 SUBROUT INE  RE

3ac€ INCLUDE HYPH]

40C INCLUDE HYPHR2

106 fhudn21}

110 DO 225 IMGER2660

120 TCNNT (TEDF) = IMOGF

130 DO 21% 11nkel0

140 PD6HR) o

160 212 CALL PHMAXA(VOL)

160 CALL DVDT (VO

170 Klca)®A

160 CALL PMAXAIV(+e5H%K)e2)
190 CALL DVDT(VOeo5%K]))
200 K2z el %A

210 CALL PMAXAIVO+e5%K?2 &)
220 CALL DVDT(VDe+,H#K2)
230 K3zel®A

2460 CALL PMAXA(VOeK3e2)
250 CALL DVDT(VO+K3)

260 Ké&zo I ®A

270 © VUNZVOele/be®(KleloWK2424%K30K4)
280 IF (A,GT1945)G0 TO 210
290 VO=VN

300 G TO 215

310 210 PLS=PDS=4,0%

320 leSF=1

330 60 TO 212

340 215 CONTINUE

350 IKNT =9

360 IF(IEIF4tQel) IKNT=]
370 IF(IEIFoEQe2) IKNT=S
380 VDARC(IKNT o IMGF) =VN

390 UAR(IKNT+1 ¢ IMGF)=A

400 OAR(IKNT+2 ¢ [MGF) WL
410 DAR (1KNT ¢330 IMGF ) s
420 [F(VNeGToQAR (17452111 ))GO TO 226

430 22% CONTINUE .
4460 226 RETURN
450 END
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GENERAL & ELECTAIC

10C
00
300
40
50C
60C
100
110C
120C
130¢
160C
190C
160C
170C
180C
190C
200C
210C
220C
230C
240C
250C10n0
260C101
2170
280
290
300
310
320
330
360

pannnunnns ACCHL LGLUATION FOR MAX THROTTLE ROUTINE #aases

QUBKOITILE CVETIIVD)
INCLUDE HYPR]
LHCLUDt HYPRQ
I 5uts=20
DEMENSTON T
(IR IL2f e 0)GO TO 0]
11y =pPMx! #LFEAREOSTI0G9 3anT JWLRORTR*GRATS(5)
10(8):Jfﬂ2aﬂn’hR|‘uRATb(S)’NT'NC/(3.6*DWHL)
10(3)=”MX“'“FMAOPDSRQbAQ.S*NTMT*NHIWMGGRMﬁbRATb(5)
Tu(A):JMn?.OAnQHATb(b)le“*HTMTlND/(3.6.DWHL)
1”(5)=PAC('9549.3GNTth/NF
TR(H) SJWHL“B!.A/(3:6'0%“1.)
10(7)E(FUL’FV'DNHL*(1g0o°lleb*(RULl'VO(RﬁLZ*(.Qll34é'CRUL2)**?)'5.90332
TO(R)=CLRAY & (VHeVin IND) an2aIWHL /4362
1O(9) =SSRV RG GHOTELwWHL /200,
IU(ln):“vﬁﬂ'DwHL/(Z.'B.b)
1d(11)=TC(1)—TQ(Z)*TO(B)-TO(h)-TO(b)-10(6)-T0(7)-T0(H)-T0(9)
ARITE(Z241001(TO(T ) el=1011)
FORMAT{1Xv11E10e%)
COnTRUE
A:(bQﬁTb(b)R9549.3*(NT*NU/WE*(PMthPFEAlPDb-PACC(l))'GRToNTMT!
ND/NMROKMGPHXMGPFMAiPDS)-biMVlCWHL'Q.QOB-CROL*"VRDWHL'
(l.¢CPUL1*.911344*V30(R0L?’(-91lB“h*VH)**Z)'4.9033?5
-(J‘AF’(VB°VNIND)**2*DNHL/“3.?)/((MViDWHL**Z/ho
+JERGPR l(nl'(AT‘)(‘J)*I‘mT"i".‘I*JM’UPM*(vRATb(5)*NTMTR'NDOJNHL) /
(1eR®DWHL))
KETURN
[N 218}

cerococ
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GENERAL @) ELECTRIC

10C
200 aeaa® QOUTINE TC IO MAX POWER CF ENGeMTR AND SHIFT LOGIC ACCEL=MAXVLL®
aocC
v SUBKOUTEHLE PMAXAIVALTD?) 1
50C THOCLUDE HYPR]
60¢ FHOLUDE HYBRR
100 EONZ
110 MONS |
120 IStz
130 1FCICVToFUe) GO TO (906110900102
133 JF(VAeLlueNa0) VASOL000]
150 VDSZVARGHATS (9) #6305 16/DWHL
; 152 IF (WDSetUeNeN) WDGENLNOON]
; 160 IF(ID2ettal) GO TO (60146)04620) +IEIF
161 IF (1D2etWe?2) GO TO (60546154025) I1EIF
170C
180 601 WEL=SPFREWEMX
150 GRTzWL#3, 1o LARDWHL / (VARORATS(S)#16,6667)
200 IF(GRT LT o le/NDR)GRT =14 /0DR
210 IF (GRT 4G RKR) GRT=RR
220 605 WESWDSRGRI
; 230 NT=ECVT
{ 240 IFCALeLToWIDLEA) WESWIDLFA ;
/ 241 GO TO 113 . N
,% 250¢C o
- 260 610 WHMSWBASE®WFACT
8 270 GR1zWM/ (WDS )
_ 280 GR2:SPFR®WEMX /WDS
;) 290 WESWEMX®RSPFR
n 3 300 GRT=AMAX]1 (GR1 9GR2)
P 310 1F(ORTeLTelo/0ODR) GRT=1e/0DR
) 320 IF(GRT4GTePR) GRT=ZRR
3 330 615 WM=GRT #WLS
. 340 WLEWDS#GR]T :
o 350 IF(WMoLTewIDLEA) WMzWIDLLA
N 360 IF (NFoLToWIDLEA) WESWIDLLA
i 370 NT=ECVT .
' 371 60 TO 113 ,
b 380C
390 620 WM=WBASE#®WFACT T
. 400 GRT=wWM/ ( WDS)
410 IF(GRToLTele/UDR)GRT=14/0DR
420 IF(GRT4GTeRRY GRT=RR
430 625 WMzWDS #GKHT .
440 NT=ECVT
450 GO TO 113
460 90 DO 92 I=143
470 [GEARS ]
«80 92 1F(VASLESHIFTA(I)}IGO TO 94
«90 16EAR=4 B
500 94 NT=NTM(]GEAR) :
510 GRT=ZGRATS LLGEAR) "
520 111 WEZVA#16.66TRGRTRGRATS(5) /{3,1416#DWHL)
530 IF(IFIL30EUe0) GO TO 113
540 WRITE(Z346U0T A VAKWE s TLaVOGKE N Z oK 3 oKty IMGF

550 600 FORMAT(IXsFBe%e2F10s401305FBeselD)
560 113 GO TO (11202120312)+DTTYP

570 112 TF{ICVTofQe0)WM=WERGRM/GRY

580 NTMT=NTMTR

590 6O TQ 512




GENERAL §h ELECTRIC

600 212 LELICVT ot eyl WML

H10 GRMzGRY
t20 NitTzhT
630 Lo TO 12

660 312 CALL ERR?
660 12 GO T (ho0ehbuDeH 700 o 1D¢
660 460 LF (A «OT b PRI WE 3wl MX

670 I (WMe G g MX) WM WMMX
6RO B WTcWL
o8l 1r(lLlr.t”o‘) WTzwWM
690C GO TS0 906 e0606) o 1ETF
700C562 CALL ENGLLD
710C Rt TURN
720C%64 CALL LNG(])
730C CALL MTR(1)
740C Kt TURN
750056 CALL MTR}
760C CALL ACC
770C PACC (1) =PALC (&)
780 CALL SNGHLD)
790 CALL ~TR(1)
800 IF(1ETF oL Ge 3 PACC L) 2RACC (&)
810 570 RETURM
820 END
.%
5
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GENERAL &) ELECTRIC

10C
20C
30C
40

50C
60C
100
110
120
130
140
150
160
170
180
190
200
210
220
230
260
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
6l0
620
630

106

136

146

156

166

186

196

206

216

176

177
225
226
1Y)
137

anannpan MAXIMUM VELOCITY ROUTINE onensnsane

SUBROUTINE MAXVEL
INCLUDE HYPH]
INCLUDE HYPH?Z

15ube22

VO 137 [MONS] 2

OAR(1e1)m2,

VAR(241) 224,

IKNT8O

1E (IMONGEQe1)GO TO 106

IKNT=3

UAR(141)80e

OAR(241)800

DO 116 JEIF=143

IFORM2 (IKNT+JEIF)cs[A3

GO TO (136+1464156)41E1F

PFEA.[.

PFMARD,

V80oe

IF (PEMXoLTeol1)G0 TO 225

GO TO 166

PFMAZ] .

V20

IF((PEMXeL"T00l) eORe (PMMX oL T4el))GO TO 225

00 7O 166

PFEA30,

V30e

IF (PMMXoLTeel)GO TO 225

GO TO l66

LO 176 [EON=14200

V=40,¢FLOAT (1EON)

CALL PMAXA(V43)

WTaWF

GO TO (1B6¢1964206)01F1F

1F (WEoGTaWLMX)GO TO 226

CALL ENG(1)

G0 TO 216

IF((WEoGToWEMX) oOR e (WMo GT (WAMX) } GO TO 226

CALL ENG())

CALL MTRU(])

GO TO 21¢

WTzwWM

IF (WMOToWMMXI GO TO 226

CALL MTR(1)}

CAaLL ACC

PACC (1) =PALC(4)

AZND#® (PMXE*PFEARNT +PMXMRDFMARNTMT=DACC (1) #NT)
L=O0AR (191)#MVRY/36T0Be=CNRAFR(VODAR(241) ) #8220V /TTT600
6=CROLAMY® (1 4 ¢CROLL#¢9113640VeCRALZA (4911344RY) #R2)#V/367,0978

IF(AelLbe0e?GO TO 225

CONTINUE

WRITE(60177)AdWE « PMXE ¢WMIPMXMPACCoISUBGIETF o IMON

FORMAT (1H ¢ *MAX VEL NOT ATTAINED*/1Xs6E10044315)

1FORM2 (IKNT+1EIF)=1A6

VAR (IMON+21ELIF) BV

CONTINUE

CONTINUE

WRITE(641060) (DAR(30l)el=1e3) 0 (0AP (4el)el=]le3)o
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A

GENERAL @B ELECTRIC

640 b (IFORM2UT) o131 0b)
650 1060 FORMAT (LHO TR (2% SLGPEe 24 KM/HR HEADWIHRD) *aT41 0% (0% SLOPF WY

660 [ o0 HEADWIND) * 71X e *MAX VEL ' eAFHa1eT3G,43FB,1/
670 & IXe'LIMITOeT1I003ARTA4N3AHY/)
680 RETURMN
690 END
0"
i
L
N
) 1
...i
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- GenERAL ff ELECTRIC

10C

20C  #eeen REINIIIALIZATION ROUTINL swansanans

20C€

- 25C  CUMMENTS: MV 15 NOT REINITIALIZED= IF NEW MVTOT VIA WEIGHT
= S0C  PROPAGATION 15 DESIREDs INPUT MV=0s FOR NEW SEY OF RUNS

60C
70 SUBROUTINE REINT
a0C INCLUDE HYPR]
90C INCLUDE HYPKR2
. 100 LO 100 1s1+10W
) 110 DO 100 1I=10D
) 120 100 OAR(IT+1)=0,
5 130 LRGENSO
e 140 LHIN=O0,
. 150 EHOUT=0,
160 TMEFF=0,
. 170 TEENG=O,
. 180 LVD=0e
! 190 FUEL=0.
200 KM=0,
210 TAC=0.
220 I1EON=O
230 IMON=0
240 {8 { €31
250 IKNT=1
260 ITER=9
270 1C=1
280 IH8CF =0
290 T=0e
300 VNz0,
310 vO=1,.E10 . . 3
320C MUST BE INPUT AT START OF EACH RUM TO OPERATE . ;VF
330 1ESF=0 Y
340 K1=0, ;
350 K220,
360 K320,
370 Kas0, [
380 PFEA=0, - ‘L
390 PFMA=0o
400 P=0,
410 PE=0,
420 WE=0, .
%30 wM=0,
460 IINIT=1
450 RETURN
460 END
| B
E|
k A
; ;
| :
{
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GENERAL @ ELECTRIE
100C
101C apanne SUBSROUTINE DATES Resupanarands

102€

103C THIS SUBROUTINE GETS CURRENT TIMF AND DATE
104C AND PUTS VALUE (ASCI] STRING) INTO STRINGS

105C
106C
107
108
109C
110
111
112 10
113C
114
115

JDATE AND SJTIME

SUBROUTINE DATEB(JDATE +JTIME)
CHARACTER®B JDATLJTIME

CALL DATIM(JDATE.T)
ENCODE (JTIMEL10) 7

FORMAT (LAeFbe201X)
RETURN
END
551
; i BT - f




cenenar @ ELecTRIC

lQCﬂ&ﬂQ““ﬁﬁ'QﬂQﬁnﬂﬁﬁﬂ.ﬁﬂililﬂﬁﬁll!Qiﬂﬁﬂ!!@ﬁﬁaﬁﬁhilﬂ

20Ceana®  FILE DEFAMITION SET=UP FOR HYVEC
JoCannann SUBROUTINE  ASSIGN (AS51GN LU FOR QUTPUT)

HOCRRNREN ENTRY FILES (TO SET UP LOGICAL UNITS)
50Cauanan ENTRY FILED (TO DETACH LOGICAL UNITS)
QQQ.Q&QQQQQQQQQQQS"Iﬁﬁﬁﬁ.ﬁﬁﬂﬁﬂﬁ“.ﬁﬁl.ﬁlﬂill'ﬁﬁﬂl.l

70€

80 SUBROUTINE ASSIGNILU) o

90 CHARACTER FTYPE#B IFILE#RFI)E#20

95C

100C

105 INTEGER 1CBUF (5)/24+1420004040/

110¢ OPEN QUTPUT FILE USER SUPPLIES AS LOGICAL UNIT °Lu?®
) 120C THESE ARE THE OUPUT FILES WHEN IFILWIFIL2gIFIL3 ARE
130C NON=ZERO VALULS,

140C

150 WRITE(645) LU

160 5 FORMAT (' GIVE FILENAME FOR LOGICAL UNITS # *412)
170 READ(S+1%) IFILE

180 ENCODE (FILEs16) IFILE

190 CALL OPENF (LUsFILE2ISTAT 434004 ICBUF)

200 IF (ISTAT.NE.O) GOTO 200

210 RETURN

220C

230CRARRARNRARBRRRRRTRRAREERERRRRRRRR BN

260CHEMAN KA ®RITRIRI IR TR RN

250C ’

260 ENTRY FILLS

270C

280C FILENAMES ARC EXPECTED TO BE UNDER THE MAIN 1D
290C NO SUBCATALOGL STRUCTURE EXPECTED

300C .
310 FTYPE=® INPUT]?
320 WRITE(6410) FTYPE
330 10 FORMAT(' GIVE FILENAME FOR *+ABs*? *)
340 READ(5:15) IFILE
350 15  FORMAT(Ab)
360C J
370C CHECK IF INPUT FILE GIVEN EXISTS -
380C
g 190 Lu=1 \
. 400 LNCODE (FILE s16) IFILE
. 410 16 FORMAT (AH 4 1H3)
420 CALL OPENF (LUSFILES1STATo14041) }
430 IF (ISTAT4NE.O) GO TO 300
- 460 CALL DETACH (LUWISTATs)
450 IF (IS0 14NEo0) GO TO 600
460C

470C FOR ASCHCD FUNCTIONe THE FILENAME MUST BE FOLLOWED
480C BY A SEMI=COLUN DELIMFTER FOLLOWED BY DESTINATION FILE

490C
500 ENCODL (S ELE w2 7) IFILE
$10 17 FORMAT (*45CH "+AHSTEMPIN')
: 520 CALL CALLSS (FILE)
v . 530C 1

540C OPEN LU#L1S AS PEAD ONLYs MODF AS KEQUIRLE e AND DU NOT
e 550C CREATE FILE IF 1T DOFSNC'T EX]STY i

560C
570 - CALL DPLUF (1S TEMPE3'4l0TATal 406l
580 IF (ISTAT.NESO) GOTO 200




g,

590C

seNcRAL @D ELECTRIC

6n0C INPUT FILE (LU#15) OPENED OKe S0 CONTINUE

610C
620C
630
640
650
660C

FTYPE=® INPUT2?
WRITE(6400) FTYPE
READ(541%) [IFILE

670C CHECK IF INPUT FILE GIVEN EXISTS

680C
690
700
710
120
730
740
750C

LU=l

ENCODE(FILE16) IFILE

CALL OPENF (LUGFILE+ISTATale0s1)
IF (ISTAT(NEeO) GO TO 300

CALL DETACH (LUJISTAT)

1F (15TAT.NELO) GO TO 600

760C FOR ASCBCD FUNCTIONs THE FILENAME MUST BEL FOLLOWED

770C BY A SEMI

780C
790
800 19
810
820C

830C OPEN LU#17 AS READ ONLYs MODE AS REQUIREDe« AND DO NOT

ENCODE(FILE19) IFILE
FORMAT (*ASCB *sABo*STEMP2\')
CALL CALLSS (FILE)

840C CREATE FILE I+ IT DOESN®T EXIST

850C
860
870
880C

CALL OPENF (174°*TEMP23°415TATel4001)
IF (ISTA1(NE.O) GOTO 200

890C INPUT FILE. (.U#17) OPENED OK+ SO CONTINUE

900C
910C

920C OPEN LU¥25 AS READ ONLYs ETC, THIS FILE CONTAINS
930C THE EPA DATA VALUES

940C
950

960

970

980 100
990
1000¢C

IFILE=EVADATA?

CALL OPEMF (25¢%/SHYVEC/EPADATAI*+15TATo14001)
IF (ISTAT,NE.O) GOTO 200

CONTINUE

RETURN

lotoc.*l'lhil‘.l‘ﬂ|lﬂﬁillﬁﬁllilllﬁlQ!lﬂlﬂ
1020('*“0”!&!!!!.00"'l.ﬂﬂll.ﬂ’lﬁ*.ﬂ&ili

1030<
1040
1050C

ENTRY FILED

1060C NOW DETACH. ANY AND ALL LOGICAL UNITS WHICH WERE
1070C ATTACHED TO FILENAMES

1080C
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180

Lu=1%

CALL DETACH (LU«ISTAT.)
I (1STATLNE.0) GOTO 600
Lu=2%

CALL DETACH (L! +15TATs)
IF (ISTAT.NE.C) GOTO 600
Lus21

CALL DETACH (LU+ISTAT,)
1F (15TATGNEL0) GOTO 600
Lyse2

=COLUN DELIMETER FOLLOWED BY DESTINATION FILE

oY




cenenaL & eLecTRiC

1190 CALL DEVTACH (LUSISTAT)
1200 IF (ISTATWNELO) GOTO 600
1210 U223
1220 CALL DETACH (LUWSISTAT)
1230 IF (ISTATWNESO) GOTO 600
1240 (WVERY:]
1290 CALL DETACH (LUWISTATS)
1260 IF (1ISTAT,NEL0O) GOTO 600
1270 LuUsl1?
1280 CALL DEIACH (LUGISTAT)
1290 IF (ISTAT(NELO) GOTO 600
J 1300 Lus23
s 1310 CALL DETACH (LUSISTATWY)
j’ 1320 IF (ISTATGNEN) GOTO 600
3 1330 %00 RETURN
A 1340C
i 1350C # & # 8 £ R K O R MESHSAGLS® # 2 a
J 1360C
oL 1370C
: § 1380C ERROR [N OPENING THE FILE ==MPRINT MESSAGE AND GIVE

1390C ISTAT VALUE FOR ERROR AND THE FILENAME
1400C DESCRIPTION GIVEN PG 14=12 [N USERS MANUAL FOR ISTAT

1410C

1420 200 CONT [NUEL

1430 WRITE(6+201) ISTATWIFILE

1440 20} FORMAT(LOXo " RERFRRUR®®® [N OPFNFs ISTATCFILES'e1%¢1HeeAR)
1450 STOP

1460C

1670C ERROR [N ATTACHING THE FILE TO CHFCK FOR FILE'S EXISTENCE

1480C

1490 300 CONTINUL

1500 WRITE(6+301) ISTATGIFILE

1510 301} FORMAT (LOXo'nRafRRORR®® [N ATTACHs ISTATSFILE='4]5e¢1HesAB} i
1520 STOP

1530C

1540C ERROR [N DFTACH PROCLDURE==PRINT MESSAGE

1550C

1560 600 WRITE(6+601) I1STAT,LU

1570 601 FORMAT (10X P #2#ERRNR*¥ &% [N DETACHs [ISTATWLU=*415¢1Hesl5)
1580 LTOP '

1590 END

i




GENERAL @ ELECTRIC

n20

SUBROUTINE BATHLUIRAT)

AR ANARNTERTRARANRARRRARGN

Q30C ARARAREARRABARNAARARNEIRESARANDLEARIENRARRBDPNAARABRARENBARG

N40C
0n450¢
060¢
nroC
080C
090¢
n91C
092C
100¢
110
120
130C
1600
150C
1600
170C
1680C
190
200C
210C
220C
230
240
250
260
270
280
290
300
310
320
330
340
3%0
360
370
380
3190
400
410C
420
@30
440
%50
460
%70
480
490
500
510
520
530
540
550
560
570

10

20

30

100

THIS SUILRCUTINE 1S USEL TO

Chmputg

(1) THE BATTIRY (UPRFNT « VIWLTAGE FOR A GIVEN BATTFRY POWER
(2 1HE PARANMETERS (FOWE Lok ) OF THE SIMPLIFIED BATIERY MODEL
UIVEN HY FBATT = FGed1ab5«f 28 ]HATT

INCLUDE Yk
THCLJLE vYPPR2

DIMERSTON CCELLLE)

DATA AR 1L oARZ2 eAR 0k ] ot'12/0e5560061e=eT140e3524,127/

JUATT = I10TAL BATTERY CURRENT
ABATYU = OLTT BATTLRY CURRERT
P3ATT = TOTAL HATTFRY PNAFK

tHATT = 1CVAL BATTERY VOLTAGH

I#f vERE FOR THE FIRST TIME

[F(ITReIE0]l) OGC TO 101
CONVERT PATTERY PARANMETERS

ROASESVHASE /I 0ASE
VN2 =VCNZ/VIASE
VRFsVCAF/\VBASE
RNFsRONF/REASE
RNZ2=RCHZ/KBASE
VisHz6 6 3*VIsSASE/ T HREF
ALPHAT (1) =ALPHA (1) 7VHASE
ALPHAT () =ALPHA(2) /VBASE
ALFPHAT (3)=ALPHA(3)
ALPHAT (4) =ALPHA(4)
ALPHAT (9) 2ALPHA(S) /VHBASE
bBFTAT(1)=bFTA(]L) /RPASL
BETAT(2)sBLETA(2) /RBASE
BETAT(3)=RETA(3) #1HASE
HETAT (4)2BETA(G) #IBASF
BETAT(5)3BETA(S) /RRASE
EBVE23EbBVEH/VBASE
EITst11/VBASE

SET INITIAL VALUES

55 s 06U
GO TO (10620430)410TYP
EO0 = ALPHAT(2) #NS
El & (ALPHAT(2)=FE]T)#®NS
£E2 = =BETAT(2)®NS/NP
GO YO 100
EOSVNF®*CL#NS
tl=0.0
F2sRNFaNC18NS/RP
60 70 100
EOSVNZ®NC]L#NS
E120.0
EZSRNZANCIRNS /MNP

INITIALIZE

AlsAR#EBREF/ (VHASFRALPHAL2))
S 2=AR2NELREF/ (VBASERALPHA(2))
ASARIRELREF/ (VHASERALPHA(2))

PR N
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S50

590

600

610

620C

630 10}
Ha)C
a%0C(
660

670 20
ORO

690

700

710

740

730

7640

7%0

760

770 229
780 b
790 b
800 220
R10 300
820

830

840 S0
850C

860

870C

ABO

890

900

9i0

920

930

940C
950C
960C
970C

980 350
990

1000
1010
1020
103.
104C
1050
1060
1070
1080
1090
1100
1110
1120
1130C
1140
1150 375
1160
1170

BLahRieF ol EEZ(VEASEFRALPYMIA(Z) )
182 =HRZeLREF ZCVEASE RALIPHALD Y)Y
AR ANLEEF 7 (VICROL aALPHA LS ) )
[TeATan
IF CATTERY VOLTAGE 14H knowt. SKIE THIS SECTION
IFCILEAT=]1) 30U 2004500

SOLVE CURBEATIC 4 OQUATIOY 70 GF T LEATT

N AAzt

HHsk ] #Sb«F 0

CCePEATLaNCLeNS AP AYAHE 2 (NP2 aNC NS4 UANC2)

TMPzHLRR ‘@ g RAARCC

IF{TYP,GL.040) GO TO 220

TMP=0,40

ITHAT=] TisAT e

IFLITRAT GTel) GO TO 220

WRITE (9229) [TERPMar*aPL oWE «FLUXGJARMIABAT2 ¢PHAT2 4E0E24EHAT?
LoAAWHI¢CLIRPZ sNS2 o PMXM

FURMAT (I TER PM WM PE WE FLUX TARM
ABAIZ 4/ o150 TF 10644 'PEAT? Lo E? [BAT2 AR
it cC NP2 NS2 PMXM® ¢/ o LOFBeu)

[RAT T2 (=11=SORT(TMP) ) 7 (2,%AA)

EBATTSEU=L 1n55=F2#]tATT
PRATT=tHLATT#IPATT
EBATZ2SLHATTRNS2RFLVEN/ (NS®REBREF)
ABAT2zPHAT2/LUAT2

IF(SSetWe0e®) GO TO 999

ABATUSJTOATT/NP

AMPSzAE DS (AHATU)

ALIMIT=504/18ASE

IF (AMPSoL T AL IMI M) AEATUSSTON(ALIMITABATU)
IF{ABATULLT060)GO TO 400
IF(IETYPeGEo2) GO TO 374

COMPUTE MODEL COFFFICIENTS

ECOSALPHAT (2) +BLTAT (2) #AHATU
ELINZCCUR (1o=55) ¢SSRETT
GAMM=ALPHAT (4} ¢ BETAT (4) #ABATU
SANNZALPHAT (3) sDETAT (3) #ABATU
FULZECU=E ] T=(ALPHAT (1) +3E TAT (1) 2ARATU) # (GANN#SS*% (GANN
belo0)#(]4N=55) *BGAMMEGAMME (SSERGANN) # (140=55) ## (GAMM=140))
EU22=HETAT(2) #(100=55) =RETAT (1) # (SS#RGANN) # (14=55) ##GAMM
& =(ALPHAT (1) BLTAT (1) ®TUATT) # (ETAT (3) #ALOG (5SS # (SSHGANN)
6 #{15255) #HGANMSBETAT (602 (ALOG (Lo=55) ) #( (1 0a=55) #HGAMM) # (5SS #a
b GANK))
EBUSEL IMie (ALPHAT (1) sHFTAT (1) #ABATU) % (SSHGANND # (1 50=55) #RGAMM
FOUZEBUEUL#55+EU2 R ABATU
EOSEOURNS
F12EUL®NS
E22EU2#NS/NP

G0 TO 999
PBsPBATT®PHBASE/ (NP#NS#NC])

CURSIRATT#IBASF /NP
CALL BUCMP(PBoIBTYP 4 SSeCURWECLLLWITERVEBOED)

3=56

arent R
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GENERAL &P ELECTRIC

1180 ot CELL (1) anNSANCL/ZVHAGE
1190 E120,0
1200 E2stCELL (A)aNSONCL 2 (NHaR JALE)
1210C IF NO RLGENFRATION SKIP Thih GtCTICH
1220 IFCIRAITZGT 4040) GO TH 999
1230 400  AXBARLSARALGEARINGHAN),
172460 ACUB= I HATTOIBAGE ZUANHC
1250 QLR 22, PHHZ2MACH
1260 FOR(AX=OL ®ACH) #l5/VIR
1270 E18040
1280 FeoOLe it ASEANGZ INPOVHPOLARL)
1490 alo G0 TO w99
1 300C
1310C COMPUTE THE UATTERY STATL OF CHAKGE tSS) ¢ KWN AND AMPeHUURS
1320C
1330  s00 IFITUCRGeLL e Ne)) TUIRGELTP
1360 1E ("DhellieN) PHATZ2EN GO
13%0 IFIMONGL.GeN) ANATZ28040
1360 BHUZESAML 20 AAT 20DTH /NP2
1370 ACUr2arU2/TRCRG
1380 PDCRATE SUAHC 2/ACUKR
1390 A xspluk® JUASE
1600 ACCYzACUX®UARC Z/UAHC?
110 600 CALL LBATIACCY W IBTYPJANCY)
1620 ANC23AHC 2 (UAHC2 7UARC
1«30 TOCRGE TG DTR
1640 $9855¢ I HASEAABAT2RDT/ (160014 RAM( 28NVW2)
16450 ICHGE L otimBS
1660 FMBATELt HHATeAAT 2o AT 2 aPPASERL.T/ 34 6E6
1470 JF(ALA T2 oGT o0 ERCHTZERQUT «DWAT20DTAPBASE /346E6
1480 IF(ABAT c LT o0 NIELINSIHINCPEATP2#LTRPHASE/346E6
1490 999 IF TURK
1500 FND
1510C
1520 SUBKRTUTINE  LBAT(ACCX ¢ IRTYH 4AKC )
1930 YIMELSLION AHCE3) oI'CR(Re3)
1560 )ATA AH/ZUH.QlQOQQan.1170001“50ol?ﬂ.olnﬂo!069013”00172.01660
1550 (‘Olh(}ool"".01‘020ll-’nao|nh.!l‘0l."013?03012200011‘0.R!]0‘!.095.0850 076./
1%60 DATL U\F/50U~3“oohﬁo!“5.01“5002ﬁno!300.0#00-00005000100.0]500
1570 L.POO.QSNr.QQUU.obnﬂnon.\50.010?-qlﬁn..2“0.025”.0300.0350./
1580 Jslutyw
1590 IF(ACCXeLE o DR IRGYI ) GO T 30
1600
1610 AR ITE(C@l 1L IACOXADCR K 0 )
1620 111 EURMATISX 4 YACCX LACEFRNS MAX VALUL "4/ e5Xe'ACCX=?4F 10, ¢'CCMAX
1630 HEStoF 10 e%)
1660 30 IR0 1318
1650 TFADCR T ad) o 0T ACCX)Y 2 TO OB
1660 S0 CONTINGY
1670 10U AHC 23 (As ([ od) ot i(Telad) )7 (DCRIT oY) =DCRIT=14J)) 2 (ACCX=DCR(]=14J)
1680 L)ehri(l=lo])
1690 499 Tt
1700 Ean
1710 SUAR LT TRE 3COM (I 1TV (8Ll ot CRLL AT TERTHOER)
1720C
1 730 PaRASE THE L DAT S
17640 ATULLSTOL BCOS (IDATY 2D (NDAT) of 5'F (NDATGNDAT) «ESNZ (NDAT 4HNDAT)
1750 beLCFLL ()
1760C COMPYTE CFLL CHAKACTHITISTICL
L 170¢
ORy,

-

G““QL
OF PAagg
535N3$? (?LhQLIT%E

<




GEntAAL @D ELEcTRIC

1 7R0OC COMBUTATION OF BATTFRY CHARACTERISTICS FOR
} 750C Nl=FE AML M1-ZN
10800C INPUTS:  PHALTA Se IRTYP
1810C
1620C IBTYPA)L PR ACID
LA30C INTYP=g  fil-FE
L6840C IBTYPRA  Nl=2ZN
1 850C ROW ~ & COL. ~ AMP
1060C BATTI RY DATA
1HT0 DATA FLGH/0enrelveh0ehaelenl/ e AMP /6041004 a1 50,4200, 0250436014/
o 1680 DATA ESMF/71el 7016825901 al05s1eti0e1alOele0deloBfaloNblls
s 1090 6 1,02¢1e06000766069442403241400600,97640,9%600
XQOO b .‘I?ﬂ,(),BQIN..‘NW..Q'J‘Oo.‘i?h.‘)()ﬂ..ﬂﬂ..ﬂf;zc
1910 b 046069 voliRlgolHNaalinaelBaeNiG0af20e79500770
1920 6 01654472/
1930 DATA £9M7/1e713¢106901¢679010694105901,5301e0701a0501003)
. 1940 b1e6910565010605¢1eb%0l06201eb01e970165150103691061016584
) 1950 Glo56s1952541e67501e6341e5650105370105120006754144254
- 1960 5103854165290 1690l ¢665414425016365103/
- 1970¢ SEARCH FOR REGION IN WHICH DATA §S STORED
A 1980 1F (SboluT.0.0.09055.()1'00590)(JOTO‘)‘)‘)
1990 IF(5SeLTobbCOS (6) ) GOTOSO
2000 11=NDAT=]
2010 40T0200
2020 50 N0 160 1=214NDAT
2030 11=1=1
) 2060 1F (55.L ToBCGS LTI GOTU200
) 2050 100 COMTINUE
) 2060 200 1F (CURSLTo540) CRE5 40
\ 2070 1F(CUReGT o 1000,)GOTONSY
) 2080 1F (CUR oL Te3004)GOTOGON
- 2090 JIERDA T =1
A 2100 450TO8N0
i 2110 400 DY &50 Jz 1 oNDAT
R 2120 JUsJ=1
;§ 2130 IF(CUR oL T o AMP {J) 1 GOTOR0D
Y 2140 450 CONTIMUE
2150 900 IF(IETYPLL063)GOTO550
- 2160 FOSTLI12F SNF (11 +)
- 2170 FOST1250SNF (1T edJe1)
18 2180 FOSI21ZESNFUIT+1 4000
- 2190 EUST22=ESNFUIT+14JUsl)
B 2200 5N70600 .
3 2710 550 £OSTILSLBNZ (I 4Jd)
A 2220 FNST1250SHZETTedJe])
A 2230 ES1212ESNZ (T Te19dd)
2240 1051223t 5NZ (1 1+1eddsl)
i 2250 000 DELSZ(55=BCOS(I11) /(BCOS(IT+1)) =BCOSITT)
. 2260 FOSI=bUST i1+ (EOSI21=FOST11)#DLLY
2 2270 FOS2=1LST12¢(EOS122=L05]112) #DELS
Y 2280 L= (EubZ=F051) 7 (AP (JJe 1) =AFP (JI)) 1
{ 2290 FCLLL L) ZFOBL=LL®ANMP (JD) ,
© 2300 ECELL(Z)1=Co0
; 1 2310 ECELL (3) ==50
- 2320 5070994
= 2330C £ROR ME SSAGE
2360 955 WRITL (€ +666) [TER4SH3CHR PR

2350 6h6 FORMAT (/42X P 10PUT DATA CUT OF NANGE ¢ JITERASS«CURWPHE
2360 b/ e2Re 1003k 126%)
23170 $TOP

2380 999 RETYRN
2390 FND

IS - NG - e A e =
il




GENERAL D ELECTRIC

100
° 2uc napkar OUTPUT ROUTIHE #RxaRatars
30C
40 SULRAUTINE OUTPUT
$0C [HCLUDE YR
60C FIACLJDE BYPRZ
70 DIMENSTON TEMPAX(64200)
100 IF(TACCEL ol Qe2)0G0 TO 494
110 TF(IINIT UM G TO 90
120 LINIT=0
130 CALL DATFHIJDATLSJTIME)
16( leTE(h.S“O)JDAT[;JTl”h-ﬁT.DPHT.h(TYP.NCYC.DlSToHCVAL-VMUDE.
19 2 VEON s VI-CME,
160 NleL(6151“)CTYPQETVP¢MTYP0lBTYP.RFhPNolFCONoDTTVP'IDOWNOA(TYPO
170 b IFANSIPSe1AC s ; ACCELIPRTS
180 leTt(b.SJO)CROLqCROLloCPnLZ.KP.PFE.PFN.PFFW.TFWP.PEMX.PMMX.PRAT
190 wleF(6.530)wEMx.WMMx.waMx-EbP.MSP.CSP.KOLonHL.JENGoJMTR.MFH
200 WRITE(615“0)DSE.HSPONV!LSHWX;PSH“XQHCHNOMVCH!KMPOMPL
210 wanr(bqsbn)MV.DwHL.MFPT.HCl.B(MK.B(HXo(GRATS(I)ol=105)
220 Wle[(b.S'ﬂ)(NTM£|!il=1-h}‘thbRHqNTfTR.(SHIFT(IJol=103)vCDoAF
230 wﬂl?ﬁ(b.ﬁbu:(SHIFTAtlJ-1:1.3)9FIULE(LTYP)owlDLEtETYP).VulND-S-EPCP
260 b JPBCMX 4 PHDCMX .
250 NQ!TE(bslll)uS.NSZ'NPoﬂP?.NC1.N(Z.FBREF;EBVEH.UAHC.UAHLZ
260 111 FORMAT (/92X NS NG2 NP NP2 ANC1 NC2  EBI
270 bPEB2 UAHC UAHC 2% 4/ s6(F540) 24 (Fbe244X) /)
280 WPlTF(bcsls)(ITRIP(I).!:1«7).(SSVLL(1)-TSb(l).1:102).BCEFF;CHGREF
290 90 IF(IPRTS.t:TL0)GO TO 100
300 IF((T+DT/44)=PRT) 1004
310 IF(IFIL2.t0e0)GO TO 80O
320 WRITF(22+4590) TaVaeK1leK2 ke +PWHL «BHFCoPDS+PACC(T) WPUEWPIMPT,
. 3°0 [ GRTOPESWDS o PMWT
- 340 B0 PKT=PRT+DMRT
350 OAR(1+1C) =T
360 OAR(2+1C) =V
370 OAR(341C) =A A
380 OAR (46 1C) =PT
390 OAR (54 1C) =FILOAT (EON)
400 OAR(6+41C) =wE
410 OAR(7+1CQ) =PE
420 DAR(Be1C)=EENG 7
430 UAR{9+1CI=FCONS/814944 ;
= 440 OAR(1041C)=PM
450 OAR(1161C)=WM o
460 VAR (12+1C) =EM
o 470 OAR(1341QC)=FLOAT (1MGF)
_ 480 OAR(14+1C)=FLOAT (IBCF)
§ 490 OAR(15+1C)=PDS
500 OAR (1641C) =FEBAT
510 DAR(17¢1C)=BCHG Y
520 1C=1C*1 -
530 IF(1CeLTe1911GO TO 100
54C 1C=1
5¢.) WRITE(64620)
560 WRITE(GxS580) ({0AR(L o112 +1=1+10D) 411214190}
570 IF(IFILLEN.NIGO TO 100
580 WRITE(21+620)
590 NV[TF(ZIQhﬁO)((OAR(loll)Ql=lolQD)oll=lolQO) |
600 100 T=T+by :
610 ITERSITERe]

Ricer
% i g, ‘:
Or ., 'GE
0 /
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“ GENERAL D ELecTRIC

620 IF(ITI.EQel) T2T=0,9#DT
.. 630 1X=(T+40005) /5001
, 64C TzIX#%a00)
i 650 DIR=DT
i 660 IF(ITILEQeL)DTP=DT /10,
- 670 TAC=TAC+DIP
‘ 680 IF(TeLE«THIN)RETURN
‘ 690C INTTIALIZE FGMCOWFGMHCs FTCe AT BELGINNING OF EACH CYCLE
{ 700C AT THE END OF EACH CYCLE
2 710 DISCYCE (KM ) /14609
: 720 EGMCO=FEMCO/DISCYC
\ 730 FGMCS=EMLS/DISCYC
: 740 EGMHC =F MHC /DT SCYC
{ 750 EGMNOX =t MNOX /D1 SCYC
{ 760 333 DISAVE=KM
A 770C COMPUTE TOTAL EMISSION FUR CUMPLETE RUN
\ 780 EGMHC T=EUMHC T ¢ £ GMHC
P 790 EGMUST=EGMCST+EGMCS
{ 800 EGMCOT=EGMCOT +EGMCO
\ 810 222 EGMNOXTSEGMNOXT+EGMNOX
d 820 ACCX=ACUR#IBASE]
‘ 830 TEMPAX(141CYC) =FEGMCO
k 840 TEMPAX (24 1CY(C) =t GMHC
{ 850 TEMPAX(341CYC) =EGMNOX
i 560 TEMPAX (44 1CYC) =F GMCS
870 TEMPAX (54 1CYC) =ACCX
i 880 TEMPAX (64 1CYC) =AHC2
890 444  FORMAT (/42X s 'EGMCO £ GRRHC EGMBOX EGMCS AVCUR
3 900 bYAHC? Yo/s4(FBeba2X) a2 (FReze2X) /)
910C
{ 920 160 IF(IPRTS.E0e2)CALL CYCEND(ICYC)
'? 930 MPGSEMRL 4408/0AR(541CYC)
k 940 FEHESTHERG/ (TEFNGeEROUT)
N 950 FGS=1.-1;‘./MP(:
— 960 IF(ETYPelWe9) TFGZ3646/MPC
{ 970 IF(ETYPeL0e10) THEGZ4242/74P0
3 980 TEMZ I BRSSRAHCZANS 2 #NP I REEVEN/ (621 ¢ 504 #KM)
X 990 TKWH=TE TR G
( 1000 WRITE (64777) 1CYCoMPGoSS «FLHE oF S TKWH
{ 1010 117 FORMAT (/40 ]1CYC PG 5SS FEWF FGS TKWH?® 4 /4155 (
3 1020 b FQet )/) .
oY 1030 IFCITRIF L) oL Te2)GU TO 140
1040 I1=11¢1
o 1050 TFCINCYC ol Ge=1) s AND o (KM GESDISTIIGL TO 200
’ 1060 TF(IlelLTeITRNUM(IKNT) )G TU 152
. 1n70 IF(IPKTSeFGe3)CALL CYCEND(IKNT)
1080 IKNT=1kMNT ]
1090 TFCIKNT GOTLITRIP(1D)IGO TO 200
1100 PCYYP=ITRICCIRNT)
1110 1.s0
1120 G0 TO 187
1130 149 TF(NCYC,OT 01060 TO 1450
1140 TF(EMGGE 1 ISTIGO TO 200¢
1150 150 TF{ICYCatUoMCYCI GO TH 2an
1160 IF(CTYP ol o4) GO TC L2
Ny 1170 LFA(BCHGGGT gBECMT) GO T |57
- 1180 MCYC=RLYC
: 1190 G TO gop
1200 1% 1CYC=ICYCa]
1210¢ AT THb BLGEE IRG OF FACH (YCLL
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-‘ GENERAL @B ELECTRIC

1220C

1230 T=0,

- 1240 PRT=0,

T 1250 vz,
1260 TO=1a£10
1270 b FTURY
1280 200 IFCIPRTSeL oM GO TO 450
1290 IF(IPRTS=2)4b0s46044670
1300 660 111=1CY(
1310 GOTO 47
1320 470 I11=1KNT=]
1330 7% DO 476 11=14111
1340 HRle(boﬁub)(OAk(loll)-l=1-lhD)
130 476 leTP(h.hha)(TEMPAX(Ioll)ol=lob)
1360 G0 TO 490
1370C HEADER
1380 450 WRITE(64620)
1390 1C=]C=1
16400 \thTt(bo‘M'(’)((UAR(I-]I)0|=lolon)oll=lolC)
1410 480 IF(IFILet040)00 TO 490
1420 HRth(Zlc5&0)((OAR(Iell)ol=lolOF)oIl=lolC)
1430 [ND FILE 21

1640 «S0 DO 493 [=1.10D
1450 493 (AR(141)=0,

1460 V2=0oe

1470 V620,
1480 TMEFF=0,
1490 UAR (841)SFUELZ (454 ¢5#RHOF)
1500 IF(OAP(8~1).GT.O.)OAP(Q.[):KH/(UAR(8.1)*3.785412)
1510C KM TD MILES .
1520 OAR(641)3KM/ 1460936
1530 1F (OAR(B+1) ¢GTa0e) OAR(1Ns 1) =CARL641) /OAR(Bo1)

. 1540 OAR (7e1)SFUEL/Ble944
1550 V1z (BCT=rCHG) #BSECHTYP) *Mk
1560 IF(Vle. o04)V23V1/(BSPCIHTYP) #MB)
1570 V1i=svl/z( QREF .

. 1580 OAR(341)SV1I+0AKR (T 1)
1590 V5zEVD/OAF (341) %100,
1600 V3=DAR(7e1) JOAR(341) %100, 3
1610 VazV1/0AK (341)#1006 .
1620 IF(V]1eGTa0e)V6=0AR (61 /V] -
1630 1F(V1sGTe0a}DAR(L 01 SKE/V] o
1640 NAR(Z41)20AR(641) /O0AR (341) ;
1650 OAR (4+1)=KM/0AR(341) ;
1660 OAR (5 ¢1)Z0AK(641) /7 (DAR(391) /3uell23) P g
1670 1F (OAR(701) ¢GTe0a)OAR(1241) =TEENG/OAR(741)#100, 83
1680C TR LFF 3 9
1690 xF<oAR(3.193).GT.o.)TMLFF=0AR(1.193)*100./0AR(3.103) i
1700C GEN EFF /
1710 lF(0AR(2.193).or.o.)OAk(«.1q3)=0Aw(a.loa)floo./OAptz.lqa)
1720C LNG AVE PF
1730 IF(lton.hT.O)OAw(5.193)=0An(5.193)h100./FL0AT(1£0N)
1740C £NG AVE SPD FRAC WF
1750 lF(Iton.ut.n)OAR(a.lqa)=0An(b.103)u|00./FL0AT(lEON)
1760 IF (1MONoGT ¢NIDAR(111)=FBOUT/ (=EBIN+V1) %100,
1770 [FORM=z 1AL
1780 JF(IPRTSeGT4N) [FORM=]AL
1790 OAR(13¢1)=(FUELR378,5412/2795633) /kY
1800 leTF(b.oOO)lFORM.TAcolcvc.OAptb.l).KM.ﬂAR(?.l).vx.OAR(3.l).fv0
1810 wnxvttb.hao)vsova.va.onn(10.1).oAch.l).UAn(la.n).va.OAu(l 1)
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GENERAL D ELECTRIC

- 1620
1830
1R&0
1850
130(\
1670
, LY
= 1890
s 1900
\ 1910
o 1920
1930

1940

1950

~ 1960
S 1970

1980
1990
2000

i

th'l(0.040)UAH()ol).ﬂAu(anl).nnu(ﬁ.l)oFUOHT.FHlN-KloKZ-FRGFN
hleL(b.bhﬂ)PFMA.YFFfh.rcuh.ucl.V?-UAP(l?ql).TMEFF.OAR(llclv.
b QAR (#e193) s0AR(24192)
NRIT?(h-44h)chC0To[hVH(TothMNUXT.A(Cx.AH(Z
TLSFEIFIACGATN (1 41492))
leT%to.hln)(UAH(I.\Ol).l=1-ll)oltSb
ﬁRIIF(b.nvu)(OAR(lolnl).l:l?.lh)slT[R.lMON.lEON.iOAD(lolga)cl=5~b)
[E(IACCEL St a0IGO TO 696
494 (ALL ACCEL
CALL HMAXVEL
695 VRITU (646060)
FEAD (5 e665) IFORMZ2 L)
665 FURMAT(AL)
1RINHZ2=0
IF(lFURNz(x).tu.'Y')uJ TO 497
[STOP=1
RETURN
497 I1RUNZ2=1
CALL RET1IT

2010Cx*##FOR USE UM THE CRD 60% COMPUTER. FOKMAT STATEMENT #500
2020C ke ®4AS BELH CHANGED FROM
2030(**"00.0A6'A’0000

_ 2040(’**‘TU ..O.A“QA]QZA“..;.
= 2050C ##2RFOR PRIMIGUT OF DATE ON FILE #6
2060 500 FORMAT(1”00T130'VFH1CLt ArD RURN IMFOCRMATION HYVEC?/
R 2070 & 1HO* DATE TXQT ny DPRT  PCTYP NCYCS DIST
- 2080 b ' BCVAL VIODE  VEOM VBCMN'/lXoﬂ5nA89F6.l-FB.lolholbo
.l 2090 b FU-['F5021~2F601§F701) .
1 2100 510 FORMAT (1HO 4 *CTYP ETYP NTYP BTYP RGHH 1ECON DTTYP IDWN ACTYP'.
l 2110 b v IFAR IPS AC TACEL lPRTS'/lkvl3o$l§n416~lXoZl3olSwlb)
( 2120 520 FORMAT (1H0 4T3+ *CROL CROL L CROL2Y4T274'KP PFLE PFM  PFFW's
n 2130 b ¢ TEwP  PEMX  PMMX PRAT'/lX!Fbo“0?E8020F6.“02F6.3'F5.?!
ﬁ 2140 14 FbelslFTelsF7e3)
: 2150 530 FORMAT (110« WEMX VMMX'.TlRo'NFwMX'oTZRo'ESP MSP CSP  KOL?'e
= 2160 b ¢ JWHL JENG JMTR'oThbc'MFh'/lXoFboﬂoFT.OQF100301X03F5o3'
o 2170 b F"olle.aFﬁnyZQFQ.‘o)
‘ 2180 540 FUQMAT(IHOQTBQ‘HSE'leho'BSP'0T24.'“U'0T300'E5HMX PSBMX e
o 2190 ] *MCHN MCHA KMP NPL‘/IXQZF°.30F“.IoFB.ZQFTol0
N 2200 b  2FBelsF4e2+F9e1)
=N 2210 550 FOQNAT([HOQIXc'MVTOT DWHL MFPT  BCl HCMN  BCMX TRANS '
N 2220 b ’GRATb(lch3ok)’c167q'DlFF'/iXoF7ol.F7.3qF5.203F60202X0
9 2230 & 4F6e3eFBe3)
=" 2240 S60 FOQMAT (2HO s SHIFT POIMTS(ACCFL) 10 EF  ID SPD VWIND GRADE*e
‘i‘ 2250 b ¢ EPCP  PHCMX PﬂD(WX'/lXQ3Fb.lQFHo?oFH.OOFb.10F7.ZQF5-2076019F80l)
e 2260 STV FORMAT (1H04* TRANS [FF(I-&)'.TZSo'DtFF GRM MTEFF SHIFT %,
= 2270 b TPOINTS Y T64'CD AF‘/1Xth5020F6.20F7.30F60201X03Fbol0
_4 2280 b Fle3eFbel)
'1 2290 575 FOIMAT (LMO*# SETS DRIVING CYCLES (!DC.TYPE)'0T380'SSVI TSS1%
- 2300 b 1504°55V2 T552 RCERF CHGRFF'/!X013.[605‘5'T37v2(F6.l’FbsO)'
S 2310 b Fhe2sF6e2)
% 2320 580 FORMAT(lKoFBQZQZFToloEk1.4.F3.0-FH.19E1\.4»F7.3o2E11o60
2330 7} Fa.lQ"1.3.2F3‘O.2E100“QF603)
. 2340 58S FOQMAT(lNUcTZv'(VC‘oT7o'DC'.Tllo’NO'oTlSc’OSTtKM'vTZZo
Y 2350 b 'FUEL:LT'OT3IO'H(0'oT3ha'UAThN:KN'QTQBo'TlRE'O
o 2360 1 T560'AtR0'oTbﬁo'VLHlN'o/1Xo°“o0.F3.O.F6.OQF7.29F8.3vf6o20
- 2370 b 3F10e69F9e6//1XeT34'RE OUTY o TL2+*RE IN®
2380 & TZ[Q"FFNG:K-H'0T33"EEFF %"TQ?Q!L/IOOKM"T53V
2390 b 'KM/L'9T63"bt0UT'/le3FlUuO.F7020FLO.3vFQ.2eFIZ.7/)
2400 590 FO?MAT(leZFb.lv3F8.6.FHsQ.FB.QoSFR.“-Fb.ZcFB.th7-10F8049F7.1)
2410 600 FOQMAT(AI.'SUMMARY RUN RESULTS:*//
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cenerat @ erectaic
2620 b IH .l3.'TIMF'oTllv'NLY('oTZOo'leTANCE'0T350'TCHEM [ 2
2630 b T4bs 'ELEC LV oTH5A ¢ TECONS® 4 TOO W TEDELIV?
2440 b / 1k QTBQ'(SECD’oTlﬂc'(Ml)'0T?7o'(KM)'.T350'(KH-HR)'o
2450 b T65¢% (KW=HR) * ¢ T56 0 (KH=HR) * s T65+" (KW=HR) */1H FBelolan
2460 b FQe2+F9¢204F10e5)
2470 630 FORMAT (1HO ¢ T2+ *SYSTEM® ¢ T10 ¢ * TCHEM EY9TIRW'ELEC E*eT264°TC EFF',
2480 b T364%1C EFF*eT454¢TC FFFY 4TS5 'ELC EFFY4TOS s ELC EFF'/1H 720
2490 b YEFF (%)'07120'(%)‘0720"(%)'0T270'(MPG)'0T36-'(KM/L)'0T450
2500 [ 'L/lOUKM'oTSSo'M/KN-HR'.Tb#.'KM/KN-HR'/lH 02F843¢FTe20¢2FBe20
2510 b 3F10e4)
2520 640 FORMAT (1HO+*SYS FFF  SYS FFF SYS EFF'4T314'EBOUTY 4 T4Le"EBIN®
2520 b T69.*TIRE RR AFRO DG*+T6T+*ERGEN®/1H ¢ "M/KW=HR " o
2540 [ T1le*KM/KW=HR M/EQGAL (KW=HR) (KW=HR) (KW=HR) * o
2550 & T97¢* (KW=HR) (KWeHK) * 4 /1XosFBo3eF9,44F9434F10e5+1X
2560 1] +3F0e44F9e3)
2570 650 FORMAT (1HO.* REIN' o T12+*TEENGT4T21 o *FINAL INITL CH TIMF EEFF'
2580 b T“Ba'MEFF'!TSSQ'BEEF'QTblc'bLFF'9T670°BRAKE‘/1H sV (KW=HR) *,
2590 b T124' (KW=HR)} BCHG HCHG' T34+ (HRY) (B)*eTaBs*{%) "y
2600 & T551'(%)'vT62v'(%3'-7&80‘(KH)'/lXv2F9.5'2F6.3'F7.303F7.20
2610 b Fb6e2+4F6e3)
2620 620 FOQ“AT(IHI.4X0'TIME'oTIB“VEL'yTZOo'ACCEL"TZ7Q'PTRAN't
2630 b T360'F0‘gT#Oo'NENG'.TQQo'PENQ'oTSQ.'EENG‘oT67q'TC EN®,
2640 b T7RQ'PMTR'qTSQc'WMTR'oT97.'FMTF'oTlOZo'MG'oTlOSo'B('oTlOQ.
2650 b PS4 TILI94ERAT e T12R *BLHG? /)
2660 660 FORMAT(1H 4YANOTHER RUN INPUT Y OR N:IY)
2670 670 FORMAT(1HOW1Xe'EPWR ESPL MPWR GPwR MSPD PBOUT PBIN ‘.
2680 b *PDS -PDS VMAX AMAX UPS'/1XeFbeloFbe002F6eleF6eUs3Fbel
2690 13 F7.10F6-loi’6.2013)
2700 680 FORMAT (2X,'EPF ESF MPF GPF MSFt4T3T74°ITER MON® 4
2110 b T52¢'tON AVEPF AVESF9/1Xe5F642431842F601)
2720 RETURN
2730 tND




GeNERAL @D ELeCTRIC

10 SUAROUT 4 ACC

20C

30C THIS SUFECUTINE COMPOTES Tul ACCELSOLY POVWFR REQUIREMENTS

&0C IHCLUDL HYPR]

50( FINCLUDE HYER2

anC

70C ACTYP=14 STAMDARD MODLL

80C ACTYP=2¢ VARTAGLE SPEED

90C

100C ALL PhOwk I KILOWATTS

110 U WFAZAF /100,

120 PALT=0qU

130 PFAN=( 1"

140 PPHZUL0

150 PafzQ,0:

160 PACz0 4,0

170 PHLOSS=0,0

180 PYLIOSS=L .0

190 PLYTART =00

200 PTLOSS=0 40

210 JAC=]AC

220 PLMT=0,40

230C

2640C CHECK ALR CONRDLITING® OF JOFF STATUS

250C

260 &0 IF(JACet1ie0) GO TC 70

270 IFUITEReOTLITCL) GO TU 65

280 JAC=]AC

290 G) TQ 70

300 6% ITCLS(IVER-ITCL) 2 CTADF & £ AN

310 1MEn=(THER=ITCD)=ITEL®(LAONTAU)
) 320 IF(InkwelLe JAVF) UAC=O

330 IF(IILw e GT L TAUF) JAC=TAC

391C/

400C CIMPUTE CLUTCH L0OSS FOR FOUR SPLED TRANSMISSHON
= 401C
tpee 410 TL TF(JIELLC sl Vel e AfIDet Ot Jot)) GO TO 78

«ll TFCCLORN+0) o Qe 0) GO TO 78

4l2 R4z 484%

420 NIS2EVRGRATS(H) #GRT*5,305]16/DwWHL
- 4a0 IF (MONEGe) GOTO T3 {
o 450 IF(WUS2eGLeWILLEM) Y TO 78

460 W¥OTzwm

470 G) TO 74

480 13 [FINDS2eGE WIDLE(ETYP)) GO TG 78

490 WMOT=w(

691 14 IF(WD52et0e06e0) GO TH) 78

500 PLMT=PDOS* (WMOT/WDS2=14}

$30C

$40C HFAT tMOINE STARTING POWCR PFQUIREMENTS
550C

560 78 FMMENGE0 L0

561 IT (1VACeLDgl) FMENG=o1Rp

562 IF(IVACel 0e2) EMMENG=456

570 G=948

580 KES9L1e #FMMENGRPENMX/ ( (WENX) #R2,)

£90 EXPS=KE*GORTSENG/ JERG

600 PSTART SPEMXREMMENGE(WSE /WX ) #8247/ (] 4=EXP(=EXP5))
610C

u\.i,",wf:ea

MAGE 15
OF poOR AGE p5

QUALY
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: GENERAL ) ELECTRIC
)
)
: 720C
= ) 730C TRANSMISSTON PUMPING LOSSES
;l 740C
750C IF 1EAT=] LOSSES ARE TO BE INCLUDED
\ 760 90 IF(IEATSFQe0) GO TO 95
: 770 PTLOSSS Lo 620WFAS2 e 69WWEARED o0l e 20 WFARRYD
780C
| 790€ MOTOR FRICTIONAL AND KOTATIONAL LOSSES
\ 800C
. 810 65 IF(IEMet ie0) GO TO 100
820 PFLZCFF® (WM/WRASE ) meNF eCWW® (WM/WBASE ) #aNW
! #30 PFLOSS=VFL /1000,
\ 840 IF(IEM FUL1) GO TO 100
: 850 PFLOSS=CCC# (WM/WBASE ) 2aNC /1000
860C
870C ALTERNATOR
8R0C
899 100 PALT=20,458(1elALT)¢l241ALT
900 IF(ACTYFLEQe2)GO TO 600
910C
920(C RADIATOR FAN
3G 200 IF({IFAMCEGe0)GO TO 300
940 1F(WFAL0LT,0622)GO TO 250
950 PFANz QO UOSRPEMX
960 GO TO 300
970 250 IV (WFALLT,0,871GO TO 260
980 PFANZ (060054040923% (WFA=(422) ) #PFMX
990 GO TO 300
1000 260 PFAlSQ165#PEMX
1010C
1020C WATLER PUNP
1030 300 IF(IWPWEUL01GD TC 400
1040 IF(WFAeGTe06326)G0 TO 350
1050 PWP=z0eUN ] 9RPEMX
1060 GO TO «00
1070 350 PPz (0601019400358 (WFA=N4326) +0,038% (WFA=0.326) ##2) #PEMX
107 ¢
.o 0C PAWER STFERING
1100 400 [F(IPSet(.0)60 TO &
1110 PPS=0e T46RWFA
1120¢
1130¢ ATR CCMUTTIONER
1140 SO0 IF(JACeLLO)GLO TO 999
1150 PACZ2¢l54440% (WFA=0a2)=lel L3%(HWFA=0,2) %%
= 1160 50 TO 999
~ 1170¢
_ 1180¢ VARTARLL SPFED
: 1190¢
1200C RADIATCN FAN
: 1210 600 [ (IFANGLQeD)IGO TO T00
s 1220 IFIATALGT 06 7T8)GO TO £50
U 1230 PFANZOe OO T6ERPEMX
" 1240 O TO 0o
1250 650 PEANS (1 q0NTHe( 40658 (WFA( G T8) ) #DEHX
S 1260C
- 1270C WATE R PLMP
5 128¢C 700 [F(lwPeb OGO TC ROO
1290 IFIAFARA«GT N 7RIGO T 7%0
] 1300 PWPz0, I8 #PEMY
- 1310 GO TO MO

S
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GENERAL & ELECTRIC

1320
1330C
1340C
1350
1360
1370
1380
1390
1400C
1410C
1620
1430
1440
1650
1460
1670
1671
1680
1481
1490
1500

790

H00

8450

900

950
999

222

PWPZ(0e003R+0,0258 (WFA=0078) ) #PEMX

POWER STEERING

[FLIP5.EQ60)GO TO 900
IF(WFA«GTA0a78) GO TO RS0
PP5=0e 1865

GO TO 900

PPSS0,1R65+0e30% (WFA=D4TB)

AIR COMDITIONER
IF(JACEQe 0 GO TO 999
IF(WFAGT.0,78)GO 10 950
PAC=22435
GO TO 999
PACS2435¢16525% (WFA=D,T78H)
PACCLa) SPALT¢PPS+PLMT
[F (JACEGe2) PACC(4)=PACC(4) +PAC
PACC (L) =PACC(4) +PWP+PTLOSS+PFAN+PAC
IF(JACeEQ.2) PACC(1)=PACC 1) =PAC
RETURN
END
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GeNERAL @D ELECTRIC

LOCHS RN ER PN F TR0 0000000000000 00 00003000 00 0000 0 90 90 00 90 %A SR 0

20¢ EPA CYCLE SUBROUTINE
. ’ FOCHRRARREARDRARRRRARARAARRAARARRRRERRRRARRGONR R RN
' 40C
50 SUBROUTINL EPACYC (TeVeAsTFINGDCTYP
60 PARAMETER NPT5=2137 *
70 DIMENSION VEL INPTS) JACCELINPTS) o TLIMIT(4) «TZERO(G)
75 INTEGER DCTYP
80 DATA N/O/
90 DATA TLIMIT /505641372642137e413724/
100 DATA TZERO /0005)%6013724004/
110C -
120C TZERO START O *v?* DATA FOR PARTICULAR CYCLE
130C TLIMIT END OF V' DATA FOR PARTICULAR CYCLE
1640C .

150C DCTYP=5 TRANSIENT (0=-505)
160C DCTVP=6 STAHILIZED (506-1372)

3 170C DCTYP=? HIGMWAY (1373=2137)
- 180C DCTYP=R URBAN (TRANSIENT + STABILIZED) (0-1372)
ety 190C
\ 200 50 IF (NeEQeO) READ (25410) (VEL (1) sACCEL(I) o1=1eNPTS)
! 210 10 FORMAT (V)
3 220 Nzt
A 230¢
;vg 2640C NOW COMPUTE V & A FROM T PARAMETER
- 250C
( 260 60  TFINZTLIMIT(DCTYP=4)=TZERO(DCTYP=4)
4 270 IF (T GI.TFIN) T=TFIN
. 4 280 I=1FIX (TeTZERO(DCTYP=4) + o49)
;3 290 V=VEL(])
1 300 A=ACCEL (1)
- 310 100  RETURN
i;§ 320 END

e e e e L S
J
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010 SUAROUT INE PCMOTO
OZOc‘ﬂﬂﬂﬂﬁ"ﬂﬂﬂﬂﬂﬂ"ﬂ"”ﬂﬂ'“"”‘ﬂ““““””"ﬂw#ﬂ“““
0n30C

040C INCLUDE HYPR1

050¢ INCLUDE HYPR2

100C

110 CONV1s0e00NHLAb

120 CINV25Te0N4T38

130C 1F THIS 15 NUT THE FIRST 1TRATION 6Kip THIS SECTION
160 [F (MOVEHGEQel) GO TO 100

150¢C

160C COMPUTE BASt QUANTITIES FOR MOTOR TO BE USFD

170 PHASE=VHASE# |HADE

1680 TRASH =CUNV2#PHASE/WEASH

190 RBASE=VBASE / JBASE

200C COMPUTE BASE QUANTITIES FUR REFERENCE MOTOR

210 P3ASEL VHASE]L # JBASFL

220 TRASEL = CONV2*PBASEL/WHADSEL

230 RBASE] = VBASEL/IBASEL

240 HM = COMVI#DMUT] # WHBASEL #2712 #PBASEL)

250 JNIR:UNOTIR(PNAbE*HHA5L1'¢2)/(PhASEl'NHASEliz)
260 KEg = AKVEWBASE ) *FBASE1 /VBASEL

270 KT = AK"WHAStl*FﬁASEl/(VHAbEl'CONVZ)

280 CF = wwrlﬁ(wBAS[lﬂi(NF))/(VHASE1’1HASE[’(NDATlQNF))
290 W = Nwoblﬁ(wBASElﬁi(Hw))/(VBAbtlilHASEll(WDAT%.NU))
300C CONVERT INPUT DATA TO PELR UNIT QUANTITIES

310 RH1 = ROT1/RBASF]

320 RH2 = RST2/RBASE1

330 8Dl = RdD1/VBASEL

340 BO2 = HhBD2/RBASEL

350 BD3 = BoD3I/RBASEL

360 RA = RRA/RBASE]L

370 RF = RRF/RBASE]

380 RL = RPL/RDIASEL

390 ACMAX = AACMAX/TBASEL

4«00 FCMAX = AFCMAX/IBASEL

410 FMAX = AFFO/FBASEL

420 FMIN = AFMIN/FRASE]

430 WF]l = weF1/PBASEL

440 NDGL = waDGLl/PrASE]L

450 WLOGIC = PLOGIC/PBASEL

460 WCHzunw( P /PUASE]

70 FLUX=FLUX1/FHA5F1

480 ARMLszkUQLONIIHAS[l

«90C COMNVERT BATTERY PARAMETERS

50N VNZ=V(NZ/VRASE

510 VNF=VCMF/VHBALE

520 N2 =RCHZ/REASE

530 NF=ROCNF/REASE =
540 ALPHAT(X):ALDHA(I)/VHﬂHh

554 ALVHAT(/)=ALPHA(?)/VHASt

560 ALPHAT(&):ALPHA(!)

570 ALPHAY(“):ALPHA(A:

HE0 ALPNbT(N):ALPHA(B)/anH

590 ﬂFTAT(l):HlTA(l)/RHAN

600 HF'AT(?_):NH\(,')/ﬁﬂ&‘;l

610 HLTAT(3)=h!TA(§)5IhASl -
620 MtTAT(4)=LlTA(Q)'lFﬂS

030 HPTAY(S):FOTA(MJIRHLM




GENERAL & ELECTRIC
-
64 E1T=E11/VIASE
650¢C 9T IMITIAL VALUES
’ 600 957040
670 196 TR0
6R0 JELUXah
6490 GO TO (10420430) o IRTYP
700 10 FO = ALVHAT(2) %%
ro £1 2 (ALPHAY(2)=ET) 20y
7720 fo = <bETAT(2) %04
730 L0 T 40
T60 2 FOzYNFaMe jang
760 fLisen)
760 EosrRNF L oY /1P
710¢
780 GU TD 40
790 3¢ ENnsvNZxi( 1oy
800 t12040
810 E7SRNZEMC LRNG/ND
820 a0 1L05% = (vLOGIC V/LO
8130 ERREF=FURVBASE /NS
840 JuMps )
650 VCHOP=E O
860 RPSAVE = Ge0
870 ALIMIT=IALL/ZIBASCL
84O AMINL = ACMAX/ 2,
890 AMINS = ACMAX/2e
900 %0 IF(IBS.tH.0' GO TO o0
910 ANTOTL=NPENS
920 ANTOT2=NP2#NS2
- 9130 ANPOLD1=HV
o 940 ANPOLD2=NP?
- 950 ANSOLDY=NS
- ‘ 960 ANSOLD2=NS2
w 970C ISKRIP = O IF U STARTING RESISTOR 135 REQUIRFDe
. 980(C ISKIP MOT FUUAL O 1F JFLEC = 24 leLe STAPTING RESISTOR
- 990 60 ISkiP = @
: s 1000 IF(JLLEC4ER2315KEF = 1
1070 MO0 = ]
1020 IF(JELECeEQe2) MODE = 2
1030 MOVER=1
- 1040C
— 1050C BEGIN FACH ITRATION HERE

1060C CONVERY IMPUT FOK THIS ITRATION TO PrR UNIT BASE
1070 100 RPM] = WM/WUASL

1080 PMECH = FM#10004/PBASE

1090 TF(FLUXeEQeUeN) FLUXZFLUXT/FBASE]
1100 JFLUX=ZO

1110 JUME=0

1120 IF (IMGF ok Ge 1) PMECHZ=PMECH,
1130 IF (WMaL T WIDLEM)WMZWIDLEM
1140 1F(1BSeEGe0) GO TO 11U

1150 IF(55.G1e0e?) GO TO 105
1160 IF (WiMoUL s WBASE) GO TO 10S
1170 NP2, %ANPOLD]

1180 NSZANSOLDL /2

1190 NP222 ¢ #ANPOLD2

1200 NS22ANSOLD2/2s

1210 ISET=15(Tel

1220 J5ET=0

1230 IF (ISETeNLel) GO TO 110

3-69
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)
}
\ 1240 LOREU/2
: l 1250 Rt W
1260 font2/4
} 1270 G TO bl
, 1280 105 35FTrankTe)
1290 1F (a0 Teldad) LOSFOR,
‘ 1300 IFCIoE 1 e ial) L ACELR2,
| 1310 IF(JOF Vet Gal) 1 27he®l?
{ 1320 NP=ANPGLD
h 1330 NGSANSLLDY
! 13640 NP2ZANPOLDZ
{ 1350 NG2SANSOLDY
. 1360 15LT:0
T 1370 110 CONT TRV
1 1380 RPM = RPM]
1390C TU PREVERT UMFRICAL PROBLIMS RPM NOT FOQUAL 0O
\ 1600 IF{RPML oL ToloOE =6)FPM = 140L=6
110 RAHY = FAeRL
{ 1420C TEST TO SEE IF IT 15 TIME TO SWITCH RESISTORS
\ 1430 RSTz0 L
! 1440C TFUISKIPENe L) HSTzkNHL i
1450C 1F (ISKIPetWe2IRSTERHZ R
1460 115 RAA = KAH+RST
1470 GO TO (150+4004400) «MODE
o 1480C

1490C MODF = 1 ARMATURL VOLTAGE CONTROL

1500C AW GNAA RN AR AN ARNBAGEO R NG R IRRN AR AN
1510C

1520C CUMPUTE MOTUR TORQULS ANV LOSSLYS

1530 150 WFL = CFRRPM#anF

e e e T

1540 WDOSCw*KPM* RNW
1550 WSL=04 0 1 #ABS (PMECH)
1560 FLUXZFLUXT/FUBASE
1570 CALL CURLOS (WCLL oFLUXFHASEL ¢ VPH] «VHCL +PBASEL)
1580 WCLZWCLL® (WBASE#RPM/WDAT) #4NC
1590 WEL = WCL+WDGeWFLeWSL
1600 TE = (WEL+PMECH) /RPM
1610C !
1620C COMPUTH ARMATURE CURRENT -
1630 160  IARM = TE/(KT#FLUX)
1660C PRESEN! PROGRAM SETS LIMIT ON MAGNITUDE OF ARMATURE CURRENT ;
- 1650 JTORO=1 i
. 1660 IF CIARM LT o ACMAX o AND e IARMoGT 4ARMLOW) GO TO 168 |
1670 IF CLARMSL ToACMAX) GO TO 265 |
1680 TIKz0aUl
1690 1ARM=ACMAX -
1700 210 TESKT*HLUX*]ARM .
1710 WELT=WEL=wS5SL
N 1720 PMECH= (RPMETE=WELT)/ (1e0+TTK)
o 1730 WELSWEL T+ TTK*PMECH
: 1740 PMzPMECHA*PBASE/ 1000,
1750 JTORG=V
1760 GO TO l6B
1770 265 IARM=ARMLOW
1780 TTK==0e01
1790 GO TO 210
1800 168  VB=BD2+1ARM -
1810 IF LIARMGT AL IMITI VH=RD2+BD L # I ARM
1820 CEMF KL RFLUX2RPM
1830 VCHOP=CEMF ¢ VS + 1 ARMRRAA
§

gl w

OF POOR QuALITY

- e
TRLEE P =
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yHA0C COMPUTE APPROXIMATE BATTERY CURREMNT

. N A1HO0 ADAPR= CIARMS [LOGS) #VBALE 1 #VCHOP / (ERVEHANS )
i 1H60 ABATTAARAPRRUAHC JUAHC
{ 1070 ERATTARO-S580 ) ~ABATT ¢ 2
| 1800 CRATZ2cbATTREBVEHRNS2 /7 (EERLFRNG),
1A90C

! 1900C COMPUTE CHOMPER LOSLES AND FIELD CURRENMNT
. 1910 170 CALL CHOP(TARM o VCHGP ot HAT? e WCHOPR o VHASE L o IBAGE L4 2)

1920

ATARMz L ARM#®ARTURN

Ll e e

e e

! 1930 CALL FIELD (FLUXGATARMGFTURNGIFLDoFCMAXoVPHT o VAT IHASEL oFRASEL)
A 1940 WELDC (RE®TFLD®IFLD) /FEFF
1990¢

1960C COMPUTE BATILRY CURRLINT = SOLVI ?’
1970C QUADRATIC LNUATION :

1980 180 WLOSSawhLDeWLOG]CowCHOP

5

l 1990
o 2000
{

VCHOP =Kt #RPMEFLUXeVB+RAX® [ ARM
PBATZ2EWLOSS+VCHOP® 1 ARM

2010 111 CALL BAT(1)

26730

2620 233 [FUFLURSGTeFM M) GO TP 44/

FLUXSFMIN

3=-71

2020C  1F CHOPPLR VOLTAGE IS GRUATER THAN BATTERY VOLTAGF SWITCH TO
} 2030C MODE 2 OPEKATION = FIELD WEAKLINING
i 2060C SHNGHABRRESCPRRADNRHANLEBRANUN BRI R
- 20%0 IF(VCHUP ¢GTLEBAT2)MODE, = 2
2060 IF(ISKIP,EQ.N)GOTO 380 s
; 2070 IFCISKIPEUel e ANDs JARM L TeAMINRL) ISKIP=2 ‘
2080 [FUISKIPENe 2o ANDo IARM LT (AMINZ) JSKIP=0
, 2090 380 IF (MODE GEGe L) GO TO 8OO ;
2100C FIELD wEAKENING CONTROL MODE = 2 :
20100 #RSANDACANNIANANRNNENNA R RN ENG RGN b
2120C CUMPUTF MOTUR LOSSES FOR GIVEN SPFLD
o 2130 GO0 WDOSCRARPMERNE
.k 2140 WEL=CFtRpPMRRNF L
\ 2150 WSLZ0eU 1 #ABS (PMECH)
o ‘ 2160C  INCLUDE BRUSH DROP -
B 2170 4«20 1F(1ARM,GTLALIMIT)GOTO625
2180 Vi3z0,e 0
2190 QAX =RAASBD3
. 2200 100 = |1
2210 50 TO @30
2220 425 VH = LIGN(BD2 e | ARM)
. 2230 QAX = KAA+HD]
\ 2240 100=2
2250 430 TSz (PNECH/RPM)
2260C COMPUTE FLUX == SOLVE QUADRATIC FOUATION
2270C  IF IN MODE 3 OPERATION SKIP THIS SECTION
2280 IF(MODE e Qe 3) GOTOG50
2290 440 AA=K[ #K THRPMERPM
2300 HEZCCOLF RRPMARNCA (KAX+L Q)
2310 b +LILOSSRE2eVIS=EO+E L #55) eRPMEKT
,: 2320 CC=(RARSE2) R IWFLAWSL*aDG+ THRRPM)
- 2330 FLUXZ (=B +SORT (BB {4=4 s #AARCC) ) / (7 o #AA)
S 2340 Jhin=1
T 2350 TMP R ok o FAARC(
) 2360 IF{TMPo(GTa0e0) GO TN 233
’“_;S 2370 ARITE (0o BBB) ITLReTARN GATAT. ¢PHAT? sEOGF2 sE1 oL 3AT2 4550 1LOGS oV
o 2380 bHoaAAGHE sCCaCCULF oMP alNS aND2 4152 o PE awk «PDS s PMXMIPMXE oV o JOEAR
i 2390 HHBb FORMAL (/74 ITLRIARN GARAT2 ¢PLAT2 ot N 4F2eE1EBAT2455+IL05S eV,
2600 6/ 8 VARSI aCCoCCUEF aMP RS eNP2 s NS2 4Pt aWF «PDS e PMXMoePMXE sV e IGFARZ 4/ o
" 2610 LIbedler 12657 015)
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2640
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590C
2600
2610
2620
2630C
2640
2650
2660
2670
2680
2690
2700C
2710
2720C
2730
2740
2750
2751
2760
27170
2780
2790
2800
2810
2820
2830C
2840
2850
2860
2870
2LR0C
28¢0
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
3010
3020

GO TO 450
4402 GO TO (411e412) 4 JELEC
wll TF(FLUX (. TaFMAX, GN TO 445
MODE =1
FLUX=FMAX
GO TO 150
“©12 IF(FLUXeLTe FMAX) GO TO 445
JFLUX=1
FrUX=FMAX
CEMF=KE*PPMRFLUX
IF(ZEMFeGT e (EQ+VB)) GO TN 447
JUMP=]
1ARMzN e
GO TO 445
4467 [ARMz = (CEMF=EO=VE) / (L2+RAX)
COMPUTE HEw CORE LOSS COLFFICIENT
445 CALL CURLOS (WCLL+FLUXSFHASEL+VPH]I «VWCL «PBASEL)
vCL=VWCLL® (WBASE®RPM/WDAT) #%¥NC
CCOEF=wCLL*( {wBASE/WDAT ) ®#N() /FLUX
COMPUTE ARMATURE AND BATTERY CURKENTS
IF(JFLUXLEQeO) GO TO 450
WELT=WUG+WFL +wCL=WSL
TE=KT#FLUX®] ARM
TSETE+WELT/REM
PMz (TS*RPM) #PBASE/ 1000,
450 JF(JFLUXoNE 1) TARM = (WDG+WFL+WSL+WCL < TS%RPM) / (RPM&EKT®FLUX)
CONPUTE APPROXIMATE BATTERY CURREMT
45 ABAPR=z1ARM+]1LOSS
COMPUTE TOTAL ELECTRICAL LOSSES
ATAKM=ARTURN® [ ARM

CALL FLELD (FLUXWATAKM4FTURNSTFLD«FCMAXVPHI JVAT « (BASELsFRASEL)

WCHOP=#CP
WFLD=RF®IFLD*FLD/FEFF
WLOSS=(RFRIFLDO®IFLD/FEFF) «WCHOP+WLOGIC
JND=?
PRBAT2=nL 055 I ARMRYCHOP
CALL BAT(1)
25% ILOSS-ABAT2=1ARM . )
VCHOP = (EQ=55#L 1=1BATT®F2) ¢t BVEHRNGL2 7 INSREBREF)
47% 1F (MODL oFQe3)GOTOS10
CHFCK YO SEE IF BRUSH MODEL IS VALID
TMP=(1e0=TARM/ALIMIT)
[F(ABS(TME) oL Ts TOLRIGOTOS00
IF(ID0eEGel s AND JARMGGTLALIMIT)GOTOG2S
IF(I00eFGe2 e ANDe IARM LT ALIMIT)GOTO420
CHECK TO SLE IF ERROR IN COMPUTATIONAL 1S WITHIN LIMITS
500 TMP=AES(1.0=AHAPR/ABAT2)
TMXzAKS (ARATZ)
THZZAEDS (1 ARM)
IF(TMZeLTe0e02) GO TO 222
IF(TMXeLTo0e02) GO TOU 222
520 CONT INUF
IF(TMPeGT o TOLR) GOTOGGO
222 CALL RET(O)
VCHOP=ERAT?Z
510 CONTINUE B
BO0 PMIzPLASES (VCHOPRTARM) « (TFLD#R#2) #RF/(FEFF®1000.)
IR CIMGE o GTe0) GO TO H2Y
IAR(1193)30AR(14193)+PMRDTP/ 3600,
DAK(36193)20AR(34193)+PMI=DTP/ 3600,
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GENERAL & ELECTRIC

3030
3040
31050
3060
in70
3080
3090
3100
3110
1120
3130
3140
31%0
3160
3170
3180
3190
3191
3192
3193
3194
3200C
3210
3220
3230
3240
3250
3260
3270
3280
3290
3300
3310
3320
3330
3340
3350
3360
3370C
3380
3390
3400
3410
3420
3430
3440
3450
3460
3470
3480
3490
3500
3510
3520
3530
3540
3550
3560
3570
3580

TFUIMGE aFWe0)YGO 1O ASO

HAR(?olQB):OAR(?QIQ3)¢PM‘DTP/3hP0-

ﬂA“(thQ3):UAR(40193)OPWl*DTpliﬁhOo

AMOTO=VCHOP® ARMewFLD

WRE Sz (RASRL) M [ARM#RR?
WRHT=ROHTAH]ARMERD

WEBAT2=IBAT2*VUASE
WAHATZzABATZ2®IBASL

WHBAT2=PHAT2®PHASL

WIARMz 1ARMR [BASE
WFLUXSFLUX®FBASE

WWFLDSWFLD®*PBASE

WWDG=WDGRPBASE

WWFL=wHL*PBASE
WWCHOPSWCHOPRPBASE

WWRF S=WRES*PBASE

WWCL=wWCL®#PBASE

WMOT=ERAT2* JARMMPRASE + WFLD®PBASE

EM=PM* L0000+ /WMOT
EMT=PVM*]1000/WPBAT2

WPM=PMR® 1000,

COMPUTE THE ELECTRICAL LOSSES

999

* %X %

»

FACTOR = PBASE®DT/3.6F6
ENCL=ENCL®WCL*FACTCOR
ENF=FENF+WFLRFACTOR
ENADG=EAWCG+WOOGRFACTOR
FNSL=FNSL+WSL*#FACTOR
EMCHOP=ENCHOP + WCHOPRFACTOR
ENFLD=ENFLD+WFLD®FACTOR
ENRES=ENRES+WRES*FACTCR
ENRST=EMRST+WRSTRFACTOR
EOUT=zFOUT +PMECH®#FACTOR
EINzLIN+ABAT2REBAT2#FACTOR
EIPCU=E1PCU+WCHOP+WLOGIC
EIMOTO=t IMOTO+WMOTO®FACTOR
RPSAVE=RPM

RETUKN
END

SUBROUTINE FIELD(FLUX.ATARM-FTURN.FLDI0FCMAX.VPHI.VAT0CHS.FBS)

PURPOSE

TO FIND FIELD CURRFNT FOR GIVEN ARMATURE CURRENT AND FLUX

DIMENSION VPHI (1) sVAT(1)
LOGICAL NEG
DATA TOL /0057 « NITER /20/

®

FILD=50
FLX=FLUX®#FBS
ATAM=ATARM®CBS
FFCMAX=FCMAX®CHS

NEG=,FALSE,

DFILD=

NSW=0
10 LO

ATHLD=

FILD

50 IT=1WNITER
FILD#F TURN

leL=obbb7'PHi(ATFLD.VPH]oVAT)*-1667*(PHl((ATFLD#ATAM).VPHIVVAT)
& ¢ PHI((ATFLD=ATAM) VPHI +VAT))
IF (NSW eEUe 0) GO TO 20
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3990 FLX=PHIL

3600 GU TO 70

3610 20 ERRzFLX=PHIL

| 1620 I (ARSIERR) oL T TOL) GO TO o0

N 3630 IF (FRRaLTeNe) GO TO 40

3660 F (NEG) DEILD=DEILD/ 2.

3650 FILDsEILDDPLLD

Y660 GO TO 40

I6TO 60 NFEGzoTRUL o

3680 DELILDEDFILD/ A,

31690 FILLD=FILD=DEILD

3700 50 CONTINUL

3710 »

3720 PRINT 6a0OONITERWFILD

3730 6000 FORMAT (" #eafKROR®e®  MAX NUMbLER OF [TERATIONS HAS BEEN EXCLEDED"//
31640 6 WX e "NITERZ" o1 Ve IX e "FILD="4F T7e)
3750 STLUP

3760 60 I+ (FILD oLTe FFCMAX) GO TO 70
3770 NSW=)

s

E 5 3780 FILD=FFCMAX
¥ 3790 GO TO 10
anE 3800 70 FLOI=FILD/CHS
S 1810 QE TURN
o 3820 END
A 1830
_ 40
: IS0 FUNCTION PHI(ATSVPRHI VAT
. AR60 »
: JRTO 4 PURPOSE
: JRB0 » TO FIND THE NO LOAD FLUX GIVIN THE NUMHBER OF AMPERE -TURNS
Pt IHGO
,i 31900 DIMENSTUN VPN (1) oVAT (L)
S 3910 # '
o 3920 PHIz0.
{ 3930 IF (AToLbelle) RETURN
% 1960 DO 10 [=lew
SRR 3950 J=1
) 1960 10 IF (AloLt eVAT(JS1)) GU 10 o0
- S
w JORO & AT HAS BELN BOUNDLD = CORPUTL Mtw FLX
‘ 3990 20 SLOPE = (VPN (Je )l T=VFHTITII) 7 IVATIJ+ 1) =VAT (D)
N ©OOQ PHIZVPHLLU) «SLOPE ® TATSVATEIY)
“, «010 RETURN

«020 BHD

QA0

e SUBKOUTINE (HOP (TARMOVA VAT «wCHUP s VHAST 1 ¢ARASLE 1« 1CHOP)
@S0 REAL TARMGTASIP G IRRGIP o IRKY
T TFUITHUP U G T vy
Q70 TAUZVA/VIAT

«OHO TAZANRY (TARM) *ARASL L

L0 VAT zy AT RVHALL Y

G100 [Pz Aeall,

WwllO IRR=z g R]P

@l Fs 00 =aHOD0e® (TAU=gH) ®a

@l30 PSP ap

la( TRR=IQRRIRK

)50 PRIZLeOb=68E R { [P ]RRS)

Q160 PRaz O c06st aynTavid

@1 T0 PHh=z6,

@l RO PDUz A0 =ort & (TP IRR)
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4190 1F (JARM LLTe 04) GO TO 200
® 4200 PRIS(HFE=068T 8 (VBTee26%]p) wn
4210 PRI=ZJHE=DHRFR (VBT ob 2% RR) naY
4220 PQIZJARTAUCLe29F=06%F R (VETH#[Peo26%1H2) ¢ 10, #TAU
4230 PQ3=(.
4240 PD3=]AR]L 4358 (] ,=TAU)
4250 PDA=(,
4260 GO TO 400
4270 200 PRIz4SE=D6RFR (VAT 268 RR) 2#)
4280 PR3IZ(SE=06#F* (VBTeoh2®]P)unp
4290 PulzD.
6300 PO3=2e% AR (1e=TAU) 42,5E=06%F* (VBT#]P+,642%]P2)+10e(]1e=-TAU)
4310 PD3=0.
4320 PDA=]AR],25% 1AL
4330 500 PR2zPR]
4340 PR5=PRg
4350 PR6=PR4
4360 PU2=PQ1
- 4370 WCHOP=PR7+PR1+PR2+PRI*PR4G+PRS+PRo+PUL +PL2+PN3+PDI+PDA+PSB+PLO
i 4380 WCHOP=WCHOP/ (VBASE 1 #ABASE])
4390 GO TO 1000
4400C USE SIMPIER FORMULA If ICHOP=2

=) 4410 600 CCP=50,/ (VBASE L*ABASE1)
= 4420 BCP=14,4/VBASEL
» 4430 ACPz0,01#ABASE 1 /VBASL |
: 4440 WCHOP=ACP# (JARM) ##2 +HCP* [ ARM+CCP
= 4450 1000 RETURN
4460 ENUL
_} 4470 SUBROUTINE CORLOS (WCLL +FLUXFBASE 1 +VPHT 4 VWCL +PBASE L)
] 4480 DIMENSION VWCL (1) +VPHI (1)
- 4490 FLX=FLUX*FBASE 1
A . 4500 IF(FLXoLT4VPHI(8)1GD TO 10
§ 4510 WCLL=VWCL (8) /PBASE L B
4520 GO TO 999
~ 4530 10 DO 851 L=1.9
{ 4540 J=1

= 4550 851 JF(FLXeLtoVPHI(J+1)) GOTO 852
4560 852 DWCL=VWCL(J+1)=VWCL (J)

4570 DPHI=VPH] (J+1)=VPHI (J)

4580 WCL1=VWCL(J) *+(FLX=VPH]I(J))#*DWCL/DPHI
4590 990 WCLL=wCL 1/PBASE )

4600 999 RETURN

4610 END

. 3=15




