A

Argonne

NATIONAL
LABORATORY

... for a brighter future

UChicago »

Argonne

PSAT Training

Part 06
Advanced Features
Add / Delete

Aymeric Rousseau
Argonne National Laboratory

Freedé;n;m e

e/
Fu el Partnership



Outline

W Add / delete initialization files
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Creating a New File
Some of the headers of the files are not comments!!!

= Editor - C:\psat_v61\component\initialization\gearbox\gh_4_au_281_15_1_072_focus.m
File Edit Text Cel Tools Debug Desktop Window Help

Nl {f2Ro | S #@F 88 B8 E B8 | stk

1 %% File description

2 £ Name @ gb 4 au £81 15 1 07Z Focus

3 % Author : A.Rousseau - ANL Comments
4 % Description : Initialize the 4 speed gearbox used in the Focus

5 %t Fear ratios Z.81a , 1.493 , 1.0 , 0.7ZA

] % Gear efficiencies have been estimated

7 % Model : lib gb automatic map trgleoss funTWratio

B % Wehicle e : Light .

9 o ’ Component Model Associated
10

[ e content with the File — Used in GUI

gb.list.init = {"'mass’, "inertia in", "inertia out’, "'spd thr'};

Vehicle Type (Light or Heavy List of parameters available to
Duty) — Used in GUI the users in the GUI




Add/Delete Files from the Setup GUI

EH PSAT 6.2 - Powertrain System Analysis Toolkit
File  Simulation BSEEN PSAT-PRO Uniks  Matlab  Help

ysiz | [2) - arparne &¥

Configuration:

Zonfigurations. .,
Components. ..
antrollers.

porting | 4. Run Simulations

. Cyies... = - - -
@ 1. Drivetrail . ain Components | 3. Cortroller 7 Strategy | 4. Transients | 5. Simulation Output
— Transients..,
CONTIGrETIrT Configurstion List Description

I Cornwvertionsl

I3 Fuel Cell Only

|3 Electric

I3 Parallel Hybrid

I Series Engine Hybrid
15 Series Fuel Cell Hybrid
120 Split

12 Series-Parallel

Options
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Arg

Add/Delete Files

To access the list, a component model and technology have
to be selected

=5 PSAT Setup

Optiohz

Madel / Technalogy

Description

A

onne

NATIONAL LABORATORY

Unitz
[+ Configurations
= Components

Electrical Accessony
Mechanical Accessary
Engine

Clutch/Torgue Converte
Energy Storage
Exhaust Aftertreatment
Firal Drive

Fuel Cel

Generatar

Fotor

Diriver

Starter

Power Converter
Torgue Coupling
Transfer Caze
Gearbox

-~ Wehicle
wheel Axle

Hydraulic Energy Storage
Hydraulic Accessamy
Hydraulic Motar

Steam System

[#- Contrallers
Cypclez
& Transients

(= map_hat
sl
ci
chg
I . t. | . t-
1T SLLATLLE LI IS iadl 1

[#- map_30thermal WalLED
#- map_hot_dual_fuel

Scaling —

Calculation ——

Spark ignitian - gazoline

.'conriﬁuratior} I comEatibinti} | Helated Files |

Initialization Files

File: M ame

eng_si_1000_30
eng_si_1000_41_emission
eng_si_1000 [nzsight

eng_si_ 1400 56_tudjppya
eng_zi 1497 57_US_04Friuz
eng_si 1500 43 Japan_Priuz
eng_si_1500_52_UIS_01Prius
eng_si_1600_67_tubjppwd
eng_zi_1600_85_civic
eng_si_1600_85_civic_HWaA_ 200<=
eng_si_1800_90_caralla
eng_si 1800 99

eng_zi 1900 E3_satun
eng_si 1900 395
eng_si_2200_100_sfc

Description

Initialize the 1L 30kW MES gazoline engine D ata provided by University of Maryland
Initialize the Geo 1.0L [41k%] gasaline engine D ata provided by AML APRF

Initialize the Honda Insight 1.0L ¥TEC-E gazoline engine Data provided by backward
Initizlize the 1.4L PSA engine =
Initialize the 1.497L 57w k04 US Priuz gazoline engine Data provided by AML AP
Initislize the 1.5L 43k'' Japan Priuz gazoline engine Data provided by AML APRF us
Initiglize the 1.5L 52k\ MY07 LIS Prius gazoline engine D ata provided bp AML APRF
Initialize the 1.6L PSA engine

Initialize the 1.6L 85k Civic gazoline engine

Initialize the 1.6L 85k Civic gasoline engine

Initialize the carolla %W Ti engine - 1.8L - 90k gasaline engine

Initialize & 1.8L 99kW gazaline engine D ata from Tom Kenney - Ford - 313.322.5234
Initialize the 5 aturn 1,90 B3k gasoline engine
Initialize & 1.9L 95k DOHC gasoline engine
Initislize the 2.26L gazoline engine
eng_si_2200_100_LE1 Initislize the 2.138L gaszoline engine

eng_si_ 2200 100_LE1_2003 Initialize the 2.198L gazaline engine

TAmean AAn e e T T B T e ]

Initialization File

Add... Remove

—
Scaling Files

File M ame

eng_z_lin
eng_z_lin_hot_and_cald
eng 3 lin mass eguation

D escription

Linearly scale the hat-only engine file according ta power and efficiency
Linearly scale the hot-and-cold engine file accarding to power and efficiency.
Linearly scale the hot-only enaine fils according to power and efficiency

Calzulation Files

Description
Calculate engine parameters uged in the control strategy The parameters include best eff

File Mame
eng_calculation

tadel
T echnology

Add.
Add..

Eemove

Bemove

<< Cancel Save ==




‘Add/Delete an Initialization File

Optiong : tModel # Technology Dezcription
; Unitg = map_hot Spark ignition - gasoline
- Configurghisss - :
ERRL Select Engine Initialization File - —
o Elec = lated Files
Mec Lok in: |IC'} engine v| 3 2 B B
Enagi
Cluk [T (L5)GM engine @eng_ci_ls%_ss_\fw | Description b
Ere IQ () j=ongmin Beng_ci_l?l:ll:l_etl " Initilize the 1L 30k M85 gazoline enaine Data provided by Unis
Exh My Recent [C)transient_engine Eeng_ci_lgﬂﬂ_ﬁ?_emissiun . :n!t!a:!ze EEE EEDJ .EIIL [_4:]';\;”{%5%3?2%3;”9'”3'_Data p_":"""gef by #
Fina Documents | 4%Yeng_ci_1300_50_SDE $eng_ci_1900_67 _emission_DHT . ULIES) oA R G Pl =l TR enQIng & ota pIL
; ; TEE Initialize the 1.4L P54 engine
Fuel = #eng_ci_1500_37 4 Jeng_ci_1900_67_emission_HTCO : Iritialize the 1.437L 6Tk MY04 US Prius gasoline engine Datap—
Gen |_ @eng_ci_l?EIEI_?S_acIass_F\NL Beng_ci_lQDD_SD_CDI " Initiglize the 1.50 43kMW Japan Priuz gazaoline engine Data provide
Ml?nt Déskion Beng_ci_l.'-"EIEI_.'-"S_aclass_.f\NL_duaI_Fuel Beng_ci_l?ﬂtl_l 10_1TD ) In?t?al?ze the 1.5L B2k M"_I’EI1 S Priuz gazoline engine Data proe
Driv #)eng_ci_1700_75_aclass_orri #)eng_ri_1910_110_FIAT . giligize EEE l-gt gglfﬁr&sl"?e |' ,
Start . @eng_ci_l?DD_?S_acIass_u:nrnI_Int @eng_ci_lQS?_Sﬂt | bpae S P GAsRINe SNOine
?”"" __J $)eng_ci_1700_75_aclass_paper 4)eng_ci_2000_81_PSA_DWI10ATED .
T?a's i Docuniciis $eng_ci_1700_75_aclass_¥ALEO $eng_ci_z200_92_Mercedes_OMA11 .
sl #-)eng_ci_1700_75_Myz010 #-)eng_ci_2500_85_ALDI ,
T ) #eng_ci_1800_75 #eng_ci_6500_119 .
wh '%! $-)eng_ci_1800_75_DHT $)eng_ci_7200_205_Caterpilar_31268  »
e E' t #-)eng_ci_1800_75_HTCO #eng_ci_7300_171 .
y Compuiter
Hyd £ | »
Hyd = - = o
5 Ste .Q File name: || v | [ Open J Description -
& Contrall [ ] Linearly scale the hot-only engine file according to power and effic =
Cycles My Metwiark. Files of type: | Initialization file [eng_*.m) w | [ Cahcel J Linzarly scale the hot-and-cold engine file according to power anc
Gl Tisrsion Lingarly scale the hot-only enaine file according to power and effic ™
N : [E I | >
Scaling File Add.. HRemowve
Calculation Files
File Mame Dezcription
eng_calculation Calculate engine parameters used in the control strategy The paramel
| Madel Add... Remowe & ' | e L
| Techmdnay 44d . Remove Calculation File  Add.. Remowe
J << Cancel Help Save >>
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Add/Delete a Scaling File

&= PSAT Setup [Z| ;_ Iz|

r

Optionz Model / Technology Description

Lrits (=) map_hot Spark ignition - gazoline
[+ Configurations ; ;

= Components Select Engine Initialization File —
- Electical Accesso
Mechanical Accey Laok jn: | [ sealing v | o2 E
Engine —
Clutch/ T arque Col r Beng_ci_s cription ”~
Emerqy Storage [ & ; ize the 1L 30KW M85 gasoline engine Data provided by Uni
Er:ha%lrlst Aflergtlreatrl Eeng_m_;_boret_strk;ke Iize the Geao 1.0L [_41 k] gazoline engine_Data p_rnvided by,
Final Dii My Recent eng_s__ ore_strol ize the Honda Insight 1.0L Y TEC-E gasaling engine Data pn
QL Zhe Dacuments - 7eng_s_lin ize the 1.4L PSA engine
Fuel Cel . #)eng_s._lin_hot_and_cold ize the 1.497L 57K/ MYD4 LIS Prius gasaline engine Data | —
Generator ?|_ @eng s_lin_mass_squation ize the 1,50 43kW Japan Priug gazoline engine D ata provid
Motor B T - ize the 1.5 B2kW MY0T US Priuz gazoline engine Data pre
Diriver Diesktop enasls ize the 1.5L PS4 engine
Starter #eng_si_s_bore_stroke ize the 1.6L 85kW Civic gasaline engine

ize the 1.6L 8Bk Civic gazoline engine
ize the corolla Y™ Ti engine - 1.8L - 30kY gazoline engine
ize a 1.8L 99K gazoline engine D ata from Tom Kenney - F

Power Corverter
Torgue Coupling
Transfer Case

\$

ty Documents ize the Saturn 1.90 63k gasoline engine
Giearbox ize & 1.9L S5k DOHE gasoline engine
- Wehicle i B 2 2] naenling snnine s

| >

Initislization File  Add.. Hemowe

o wiheel Aule
‘- Hydraulic Energy 9 !
Huydraulic Accessfl My Computer
Hydraulic kator
; Steam System
[#- Contrallers
Cycles
[+ Tranzients

Eal

File name: | W | [ dpen ] s file according to power and effi =
e file according o pover an

sodin bo power and effi

@

. P brly zzale the hat-arm
by Metiwork:, Files of type: | Initialization file [eng_".m) - | [ Cancel ] Lily scale the hat-only e

—
Calculation Files
File Mame Description
eng_calculation Calculate engine parameters uzed in the control strategy The parame
todel Add... Remove £ | — ¥
T iy Add.. Femove Calculation File  Add.. Remove
<< Cancel Help Save ==
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Add/Delete a Calculation File

= PSAT Setup A= 3
Options Madel / Technology D escription \
Units (= map_hat Spark ignition - gasoline
[+ Configurations H i
SR Select Engine Initialization File —
Electrical
Mec.hanlca Loak jr: | [ calculation W | €] ? " v
Engine ; : =
Cluteh/Tor _ ) | el £
Energy St = 'Beng_calculatlon the 1L 30kWw MBS gaszoline engine Data provided by Uni
Exhaust & 'Beng_u:aIculation_hot_and_cold the Geo 1.0L [41kMW/] gasoline engine Data provided by,
5 : the Honda Insight 1.0L % TEC-E gasoline engine Data pn
Final Drive My Recent the 1.4L PS4 engine
Fuel Cel Deumens the 1.497L S7Kw MYD4 US Prius gasoline ergine Data | —
Generatar 7= the 1.5L 43k Japan Priuz gazoline engine D ata providi
Mator |_ the 1.5L B2KW M0 US Prius gasaline engine Data pre
Drriver the 1.EL PSA engine
Starter Deskiop the 1.6L 85k Civic gasline engine
P C the 1.EL 85k Civic gazoline engine
TE:N?B I;: the corolla ¥ Ti engine - 1.8L - 90k gasoline engine
H i a1.8L 99k gazoline engine Data from Tom Kenney - F
Transfer C ‘_J the Saturn 1.90 B3k gasoline engine
- Gearbox a 1.9 98K\ DOHE gasoline engine
- Wehicle by Documents Hhie 2 2R1 nasnlive annine 5t
- Wheel 44 | >
- Hydraulic B = Initialization File  Add... Bemove
Hydhaulic A i!
Hydraulic :

: Steam Sps iy Computer bticr -~
[#- Controllers zc:ale the hot-only engine flle according to power and effi =
Cycles - e the haot-and-cold engine file according to power ar

. i EF e e 2 - TR
& Transients ‘& File: marne: || ' | [ Open hat-only engine file according o power and E)ffl ]
My Metwark Files of type: | Initialization file [eng_".m] “ | [ Cancel Scaling File Add. Flen:ove
I e e
File Hame Description
eng_calculation Calculate engine parameters uged
£
Model dd.. Remove |—= —N
Technology Add... Hemove Ceicdianbn e
=< Cancel Help Save ==
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Outline

B Add / delete Initialization files

B Add / delete drive cycles

B Add / delete component models
B Add / delete control strategies




Add/Delete a Drive Cycle

= PSAT Setup

Options
o Units Descrii
- Configurations eIl
- Components .
E| Controllers - truck
il
T
Look in: | ) diive_cycle b | O 2 B E .M;[d A Cycle
i_. ) Artemnis E_-Vj art Cyecle Display M arne:;
| certification E,j bus_rte |New Cycle |
My Recent | [2)Cudec Ell:j cbd_14 Cycle File Mg
Documents | [ Hyzem ] cbd_truck = :
= Dindia ] comm
@ ) Inrets ] Hloz
Desktop (I Mew_ork i manhattan
) Performance i nuremberg_r36 Diescription:
: |5 Proprietary ] udds _truck Mew drive cucle.
’_/‘I [real_world ] uriFl
My Documents g:;‘:dv;tate
[5)U5_EPA
F S [ Ok ] [ Cancel ]
Q - arb0z
by Computer =
Q File name: A | [ Open ]
Py Metwark. | Files of type: | Drive Cycle Files (*.mat) » | ’ Cancel ]
3
<< Cancel Help Save >>
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Add / Delete Drive Cycle

B The information of the cycles are located in a .mat composed of 3
vectors:

— sch_cycle (First column time, second vehicle speed in m/s)
— sch_grade (First column time, second grade in radian)
— sch_key on (First column time, second key on [0 or 1])
B To create your own cycles, create the three paramters and then type:
>> save mycycle.mat sch_cycle sch_grade sch_key on

B Make sure your new cycle is in the proper directory

(C:\psat_v62\component\initialization\drive_cycle) so it can be loaded by
the GUI




Outline

B Add / delete initialization files

B Add / delete drive cycles

B Add / delete component models
B Add / delete control strategies




Create a Component Model In Simulink

L7 lib_eng map_hot E]
. Eilz I:i-:un Format Tools Help

Simulink Model
Version

Signal
Conditioning Block

Constraints Block




When Creating a New Model, Start by Renaming
an Existing one

5] lib_eng_map_hot |:”E‘g|

EEN Edit  Wiew Simulation  Formg e [=8]

/ Model  Cirl+M
Library /

.0 |NDrmaI ﬂ L

Jpen...

Crisw ~ IMPORTANT

s e If one decides to create a a
e P— model from scratch, make
ereerences.. sure to use “Model” and
rcoass. | not “Library”.

Using Library leads to
Issues In using Matlab API
and some of the PSAT

functions will not work.

100% oded45




Respect PSAT Component Model Format

Can be vectors (CAN network)

—\

Command from Info to Controller

Controller

(Sensors)
4 Effort Flow
L — Engine | Torque Speed
Effort —_— MODEL =P Effort
Motor Voltage Current

All the component models have the same
number of inputs (3) and outputs (3)




Rename Mux Lines for Bus Creation

&ng_on_simuZbus

eng_cmd_simuZbus

= = ‘1 oy

Hstart||| 1 8 © o 5 || Elwrenct rovervont (5. | ranss LT |[¥s_ena v jeng_vt (0L @0 vum

eng_trq_out_simuzbus

info

eng_spd_out_simuzbus

eng_itat_iimu@
Mmux_&ng

Name of the line =>
“name_parameter”2bus




Create A Conditioning Block

EIFIT PR3 E i o Conditioning block is used to generate inputs
needed by the component model from the PTC
commands

L _ eng eng onsoff

4&: =
Torque /

demand from
PTC param_bus_

PWM to
engine model




Create A Constraint Block

= lib_eng_map_hot E]@

Fle Edit Wiew Smulation Format Tools Help

SETYT » 2o Constraint Block is used to determine the limits

of the component (1.e., max engine torque at the
current speed)

I...festrfcstr_eng ™

at  Tools Help

» peat.g.. e8] T Sl

F100%:

Engine torque calculations

pfram_bus_o ut
L - >
eng spead

-

- [pte_eng_trg_hot _mn_cstr_simu]

Y

. Fm AT T e
param_bus_in R e

Hot ott torque

¥

ST T
BV

Hot vuott torque

ptc_bu=_in

| [pte_eng_trq_hot mn_cstr_simu]

ptc_bus _out

|[ptc_eng_trq hot_mx_c=tr_simu]

mus_cstr_eng

Ready 100%: ode4

A

Argonne

NATIONAL LABORATORY



Add a Component Model

b PSAT 6.2 - Powertrain System Analysis Toolkit

File  Simulation PSAT-PRO Urits Matlsh  Help Menu used to Change the unitS, the
imulation User Units. .. ziz . .
LIS iy il configurations, components and

[ e Ve we accard MY04
@ 1. venice | — peng smmsm cONtrollers compatibilities
1. Drivetrain Cr ?f:;jents &in Components |3_

Refer to Chapter 9 for more information

Intialization File

Options Model / Technology Description

= . Units
[#- Configurations
=B Components

ok allaliiee s Configuration | Compatibity | Related Files |
- Mechanical Accessory |

. Engne

: o ClutehdTorque Converter
. - Energy Storage

. Exhaust Aftertreatment
: - Final Drive

- FuelCel

: - Generator

¢ Maotar

- Driver

o Starter

: - Power Converter

. - Torgue Coupling

© - Transfer Caze

© - Gearbox

¢ Mehicle

© o wheel dsle

: - Hudraulic Energy Storage
¢ Hudraulic Accessory

: - Hydraulic Motaor

: - Steam Spstem

[#- Controllers

o Cycles

& Transients

Configuration for which the Model is usable

Model Add... Remove
Technology Add... Remove

<< Cancel Help Save >>
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View the Model Characteristics

= PSAT Setup

Options

Model / TecMMwgg

Dezcription

[ nits
[#- Configurations
(= Compaonents
i o Electical Accessany
M echanical Accessorny
Engine
Cluteh/T arque Corwerter
Energy Storage
Exhauszt Aftertreatment
Final Dirive
Fuel Cell
Generator
b obar
Dirivver
Starter
Povwer Corvverter
Torque Coupling
Transfer Caze
o Gearbox
- Wehicle
- wfheel Axle
Huydraulic Energy Storage
Huydraulic Acceszom
Hydraulic Mator
: Steam System
[#- Contrallers
Cycles
[+ Transients

Enaine model bazed on hot steady-state maps

Configuration for which the Model is usable

[# [+] Conventional
B[] Fuel Cell Only
[# [] Electric
[=)- [+] Parallel Hybrid
=) [#] 2 wheel dive
=[] dm

= Starter_rnotor_alternator

- [¥] par_2wd_pl1_dm_2ess
[+ [#] Pre-transmizsion
[+ [+] Post-tranzmission
[+ [+] Motor wheels
= [#] au
[l [+ ct
i [#] 4 wheel dive
[ [#] 242 wheel drive
[ [+] Seriez Engine Hybrid
[# [] Series Fuel Cell Hybrid
+ Split
[+ [+] Series-Parallel

List of
configurations
the component
can be used

I'u?_rJ map_hot
& map_hot_comected
&= map_hat_and_cold
] equation_high_fidelity_Azsanis
& map_3Dthermal_VaLED
= map_hat_dual_fuel
QERLELY
todel Add.. Bemove
'Technolugy Add.. Remove

J

<< Cancel Help Save =>

A
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View the Model Characteristics

=2 PSAT Setup

Options Model / Technology Dezcription

Power Corrverter

Unitz [=- map_hat Spark ignition - gasoline

[#- Configurationz ; 3

= Components ; i

;i ;Ieci-rllcgl .&;::essury ;:ng E_Eaniguratiu:un| Compatibility |Helated Filez |
E:;n:mca Femssay { }:129 Compatibility with other Components Model / Technalogy
Clutch/Torgue Converter |3;| map_hat_conrected '%5 E|E'3t”'3§| Accessory
Energy Storage & map_hot_and_cald IE; Mec.hanlcal Accessony
Exhauszt Aftertreatment ] equation_high_fidelity_Azzanis 'f‘ Engine
Final Drive - map_3Dthermal_YALED E ClutchdTorque Corverter
Fuel Cel - map_hot_dual_fuel k-8 Erergy Starage
Generatar =[] Exhaust Aftertreatment
b ator # [#] Jway_cat_mmap L t f
SR [+ [«] electrically_heated 3way_cat_map - I S O
Starker [ [] oxidation_cat_map

# [ owidation_cat_equation_curve fit_JRML

compatible

Torque Coupling Final Dirive

Fuel Cel
Bt © et components for
- Yehicle [ Mu:utor
- wiheel Ayl i+ [] Driver h h I gy
: Hyd?:uli;Eenergy Starage L Starter t e te C n O O

Pawer Canverter

Torque Coupling
Transfer Cage

Gearbox

Wehicle

"wheel Axle

Hydraulic Energy Starage
Hydraulic Acceszzom
Hudraulic Matar

Steam System

Hydraulic Acceszon
Hydraulic kotaor
H Steam System
[#- Controllers
Cycles
[#- Tranzients

considered

e = 5 e 3 = o e & o R S e R S R S R S R 5

hodel Add.
Technology Add.

Remove

Remove

<< Cancel Help Save ==
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Add/Remove Model

\= PSAT Setup

[ Configurations

=~ Components

- Electical Acc
Mechanical &
Engine
ClutchdT argus
Energy Storag
Eshaust Aftert
Final Drive
Fuel Cell
Generatar
Matar
Diriver

- Starter
Power Corve
Taorque Couplijf

Look in: | [ engine

ky Recent
Documents

=)

Desklop

lib_eng_equation_high_Fidelity_Assanis
lib_eng_ak
lib_eng_map_30thermal _WALED
ib_eng_map_hok
lib_eng_map_hot_and_cold
lib_eng_map_hot_corrected
lib_eng_map_hot_dual_fuel
ib_eng_map_hok_emissions_ORML
lib_eng_neuralnet_aKL

Transfer Casel
- Gearbox My Documents
- Wehicle
- weheel Axle —
- Hydraulic Ene| %-!
Hydraulic Acc g
Hydraulic Mat Fy Computer
i Steam System
[#- Contrallers - .
€@ rewne | J o=
- Transierts ! _ — :
by Metwark, Files of type: |M|:u:|e| file (ib_eng_*.mdl] v| [ Cance] ]
' Model
| Technolagy
- << Cancel Help Save 5

A
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Add/Remove Technology

= PSAT Setup

Options [ todel / Technology Deszcription .

o Units (= mapgghat Spark igrition - gazoline
#- Configurations °
= Components Engina

Electrical Accessory chg

E’l:;::nlcal.ﬁCCﬁsnry ::129 Campatibility with ather Campanents Maodel / Technalag 2 _— TO delete a f
Clutch/T orque Corverter - map_hat_comected & |E'Z=i'1=-|- e !

Erergy Storage - map_hot_and_cold %; W echanical Accessory h 1 gy

Exhaust Aftertreatrent #- equation_high_fidelity_aszanis 'f; [] Engine tec nO O 9

Final Drive [ map_30thermal YaLEQ & Elut-:hf;?rque Corverter

Fuel Cel - map_hot_dual_fuel B[] Energy Slorage 1 d
Generator el GMp_ T [# [+] Exhaust Aftertreatment Se eCt One a.n
Mator ) [# [+] Final Crrive .

Diriver [ [+] Fuel Cell 1 k

Starter [+ [] Generatar C IC On

Power Converter [ [w] Mator

Remove

Targue Coupling
Transfer Caze

o Gearbox

- Wehicle Mew Technology Mame

e | |
1 - TO add a Uze Existing Technology Mames

technology,
click on Add
and enter the
new

technology e

PSAT Dialog

<< Cancel Help Save ==
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Outline

B Add / delete initialization files

B Add / delete drive cycles

B Add / delete component models
W Add / delete control strategies




Generic Power Controller Organization

A generic organization common to all powertrains

Accelerator
pedal D
= Commands
M
A fo
_ N components
Information D
from
component
(sensors)




Demand Block

B
L

pararm_hus_out

param_hus_in

pte_bus_in [pte_eng_on_dmd_simu]

pte_eng_on_dmd_simuZbus

[ptc_eng_trg_dmd_simu]

pto_eng_trg_dmd_simuZbus pte_hus_aout

. t trq_dmd_si
Acceleration Ty
ptc_uuh_trq_brake_dmd_sﬁm}— pte_wh_trq_brake_dmd_simubus

[ptc_gb_gear_dmd_simu]

¥Y¥YYYVYY

ptc_gb_gear_dmd_simuZbus

mux_dmd

l J{pte_buz_in

param_bus_in

demands propetnends e strateqy
P {pte_p _buz_in [Pte_eng_on_dmd_simu]
p_Gon_Gansa [ptc_eng_trg_dmd_simu]
[pte_ge trq_dmd_simu]
param_bus_in =" Tptc_wh_trq_brake_dmd_simu
demands regern_in info dmd - [pte_gb_gear_dmd_simu]
propel_brake
param_bus_in l 1 I
demands P =hifting T e m OC

Used to turn the output have to
\ key OFF (i.e., remain the
road load match) same

Deceleration Shifting =~

Argonne
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Example of Propelling Strategy Block In
Simulink

b |
Fle Edit View = ormat  To Help
O 2 EH& = » 10.0 m

Same Name

param_bus_in

Ready |100% oded45




When Creating a New Control, Start by Renaming
an Existing one

] lib_p_stf par_1mc_conso_p2 ‘:‘|E|g‘

Formg L

4 Ef:gile:; Cirl+M ' o
- —~—~—— IMPORTANT

If one decides to create a
e B control or a model from

erefererces. scratch, make sure to use
“Model” and not “Library”.

Print Details, ..
Print Setup...

E=M Edit  Wiew Simulation

Cpen...
Close Cirl+yy

Exit MATLAE Cl+Q

100% Using Library leads to
Issues In using Matlab API
and some of the PSAT

functions will not work.




Strategy Block In Simulink

The inputs chosen have to
be available from the
models or the constraint \
block

The outputs have to be the
same and in the same order
than the initial strategy

. rv_trg_dmd_simu
pte_p_bus_in

L

Pt p_ass J:lwr_mx_reg_n:str_gimt

ptcj‘gc_trq_mx_reg_cstr_ﬁimu

L

pto_er F_trq_hnt_mx_cstr_Simu

L

] ghb_rtio_=imu
param_hus_in

L

eng =pd_out_simu

L

=_zoc_abs_simu

A
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wh trg dmd

&I pWr rag Max

gc trq max

&ng trq max

gear ratio

eng spd

soc

on_off_sng_dmd

pt_eng_on_dmd_simuibus

eng trq dmd

pte_eng_trg_dmd_simuZb

trq dmd
getr dm prc_qo_trq_dmd_simuZbu

strate gy

U _pro

=

mands




Accessing Parameters From Buses

=1 Block Parameters: eng spd_simul

Selectar

Select or rearder specified elemeants of an input
IF "Jge index az starting walue' option iz not chy
y = ulelementz] for vector input

y = ufrowz columnz] for matris input
Othenwise

y = y[element element+outdim-1] for ve

1 = ufrow:raw+outdir(1]-1,colunn; caluy
where outdim i1z the value specified in the "Outd
The zource of element [E] or row [R] and colum
the block's dialog [intemal] or an input port (extg

Pararneters

InpLit tepe:

Index mode | One-based

Source of element indices [E]: | Internal

Elements [-1 for all elementz]:

|nb. eng_spd_out_siniu

Input port width:

|nb.|:uwt_valiab|es

I Usze index as starting value

QK

LCancd

Selector

Select or reorder specified elements of an input vector or matris.
I "Jge index az starting walue" option iz not checked

1 = ulelements) for vector input

¥ = ufrows, columns] far matris input
Othenwize

y = u[element: element+outdim-1] far vector input

= ufroweraw+outdinn(1]-1, column: column+autdim(2]-1] for matr E! Block Parameters: ptc_gb_gear_dmd_simu

where oubdim is the value specified in the "Output port dimenzionz' par
The gource of element [E] or row [R] and column [T indices may be
the block's dialog [internal] or an input port [exkernal).

Pararneters

Input type |y

Index mode | One-based

Source of elsment indices [E]: | Intemal

Elementz [-1 for all elements]:

|nb.drv_trq_dmd_simu
Input port width;

|nb. in_dmd_wariablez
[ Use index as starting value

LCancel | Help

param_hus_in

A
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I - eng spaed

Selector

Select or rearder specified elements of an input vector or matrix.
IF"Jge index az starting walue' option iz not checked

1 = ulelementz] for wector input

v = ulrows,columnsz) for matrix input
Othenwize

v = ulelement: element+outdim-1] for vectar input

v = ufrowe: row+outdin{1 -1 colummn: column+outdim[2]-1] for matri: input
where outdin iz the value specified in the "Output port dimensions" parameter.
The zource of element [E] or row [R] and column [C] indices may be
the block's dialog [internal] or aninput port [external).

FParameters

Input type:

Index mode | Ore-based

Led Lo

Source of element indices (E): | Internal

Elements [-1 for all elements):

|nb.ptc_gb_gear_dmd_simu
|nput port width:

|nh.in_tls_gb_variab|es

[ Use index as starting value

ak. Cancel Help Apply

N




View Propel/Brake/Shifting Strategy

&= PSAT Setup

Optionz

Miodel

Units
1 Configurations
+- Components
= Controllers
Propelling
Braking
Shifting
Cycles
4 Tranzients

p_elec b

p_glec_no by

p_elec_tw Zess
p_elec_no_tx 2Zess
p_zer_par_p2
p_zplit_MY01_US_priuz
p_zplit_MY04_US_priuz
p_stf_gplit_best_eng
p_stf_zplit_2t2wd_best_eng

p_stf_zplit_ PHEY_best_eng_wvai_thresh
p_split_best_eng_Zess
p_stf_split_best_eng_Zess

p_zplit_Tway_clutch

p_zplit_PHEY _MY04_US_prius
p_stf_par_1mc_conzo_p2_eng eff

p_fc

p_split_MY04_US_priuz THS
p_par_1mc_insight

p_stf_par_Tmc_postts
p_stf_par_Tmc_start_alter_idle_off_and_assist
p_stf_par_Tmc_start_alter_idle_off_aonly
p_stf_par_Tmc_start_alter
p_stf_par_Tmc_start_alter_idle_off_and_assist_2
p_stf_par_Tmc_postts_2ess
p_stf_par_Tmc_prets

p_st_par_1mc_prets_2Zess

p_stf_zer_eng_load following_no_ts
p_stf_zer_eng_load following_no_ts_2ess
p_stf_ser_eng_load following_tx
p_stf_ser_eng_load_following_ts_Zess
p_stf_ser_eng_thermostat_no_tx
p_stf_ser_eng_thermostat_no_ts_Zess
p_stf_ser_eng_thermostat_ts
p_stf_ser_eng_thermostat_te Zess

p stf zer PHEY eng conso smless p234
£ | ¥

Pa

(%) Global Strategy
| {7 Splitted Strategy:

@ Configuration | |nitislization Files|

Configuration for which the model iz available

[# [] Canventional -~
[# [] Fuel Cell Qnly

[# [] Electric
[# [] Parallel Hybrid
[# [] Seriez Engine Hybrid
[ [] Series Fuel Cell Hybrid
= [ Spit
=[] 2 wheel diive
=[] planetary
-~ [+#] =plit_2wd
-~ [#] split_2wd_pc_ess
- [ split_2wd_Zess
- [ split_2wd_pc_Zess
split_2wd_pc_ess gb?
=[] 4 wheel drive
[ [] 242 wheel drive

-

[ [] Series-Paralel

.)

Configurations
where the
control can be
used

bModel  Add.. Remowe |

<< Cancel Save >>

Help

A
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Add a Control Strategy

= PSAT Setup
Options

Select Propelling Model File

Units
=] Configurations
] Components
[= Contrallers
Fropelling
Braking
Shifting
Cycles
& Transients

p_elec_tx
p elec no | Loak jn: | I3 propelling b | o2 e E
p_elec by =
p_elec_no | = |_Jconventional
p_sel_par_| ! I electric
p_split_bY! MyFecent | [C5)fuelcel
p_split_ MY Diocuments Cparallel
p_stf_split_ o |hpoveer_split
p_stf_split_ E: |hseties_eng
D—S“—_W"t— Desktop hjjseries_Fc
p_split_bes | Jseries_parallel
p_stf_zplit_
p_split_ 1w Y
p_split_PHE __J
pstt_par_1{ My Documents
pfe
p_zplit_bY _—
p_par_Tme g!
p_st_par_1 tdy Computer
p_stf_par_1
p_stf_par_1 =
p_stf_par_1 .g File name: | Vl [ Open ]
p_stf_par_1 !
p_st par 1| MyMNetwark | Files of tup | Mode file ib_p_*.md) v| [ Cancal |
p_stf_par_ i s ———— -
p_stf_par_1mc_prets_Zess [] Sefies-Parallel
p_stf_zer_eng load following_no k=
p_sti_zer_eng load following no b Zes
p_stt_ser_eng_load_following_t=
p_stf_zer_eng load_following te_2ess
p_stf_zer_eng_thermoztat_no tx
p_stf_ser_eng_thermostat_no_ts_Zess
p_stf_zer_eng_thermostat_ts
p_stf_ger_eng_thermoztat_ts Zess
p stf zer PHEY eng conso smles

emove |

=< Cancel Help Save >>

A
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Add a Control Strategy Initialization File

= PSAT Setup

Options
; Units p_elec_tw
(- Configurations p_elec_no | Lok ir: |E) pover_split Vl Qo 5 0 Y
[#- Companents p_elec t
(= Contrallers p_elec no | - @p_split_lway_clutch *Bp_stf_spIit_2t2wd_best_eng
{ Fropelling p_ser_par_| L‘b @p_split_2t2wd Bp_stf_split_best_eng
Braking p_zplit_bY My Recent @p_split_ztzwd_PHE'v' Bp_stf_spIit_best_eng_Zess
Shifting p_split_bY Documents @p_split_dual_mode Bp_stf_spIit_best_eng_2wd_var_thresh
':}'C|B§ F'_Stf_Slﬂ!L — Bp_split_dual_mode_all Bp_stf_split_dual_mode
[#- Transients p_stf_gplit_ @ Ep_split_dual_mode_ﬂnal Bp_stf_spIit_duaI_mode_lumped_inertia
P_Stfrtsl?:!'t_ Desktop o 1p_split_japan_prius $0p_stf _split_dual_mode_state_space 1 Towota Prius consumption
P_splt_bes @p_split_MYDl_USJ:urius Bp_stf_spIit_hvrnotionjrius
D—Stflfsl?ll't—_ . @p_split_M\"D‘I_USJJrius Bp_stf_split_PHEU_best_eng_var_thresh
e ] $0p_splt_tv04_LIS_THS _prius )b _stf _split_single_or_dual_mode
p_zplit_| ! :
lit_perf
p_stf_pa 1 My Documents @p_spf -RELD
nfc @p_splltjerfo_aess
o<l 4 p_split_PHEY_MY04_UUS_prius
D:Dal__1 me % ED_S|3|it_sing|8_m0de_dual_mode
p_stf_par_1 My C;Jmputer @p_stfjar_PHE'v‘_lmc_consojS‘l
p_stf_par_1
p_stf_par_1
p_stf_par_1 ‘g File narme: | N |
p_stf_par_1 ;
pstf_par_1|  MyNetwork | Files of type: | Iniialization file (p_".m] v
p_stfpar T

p_stf_par_Tme_prets_Zess

p_stf_zer_eng_load following_no_tx
p_stf_zer_eng_load following_no_tw Zess
p_stf_zer_eng load following_tx
p_stf_zer_eng_load following_ty_2ess
p_stf_zer_eng_thermostat_no_tx
p_stf_zer_eng_thermostat_no_ty Zess
p_stf_zer_eng_thermostat_ts
p_stf_zer_eng_thermostat_te_Zess

p st ger PHEY eng conso smiess p234 b

| Ly

Model  Add.. Hemove |
J << Cancel Help

A
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Arg

Add a Control Strategy Initialization File

onne

=X PSAT Setup
Options

rodel

| Description

rits
[#- Configurations
[#- Components
[=- Cottrallars
Fropeling
Braking
Shifting
Cycles
Transients

p_elec b=

p_elec_no_tx

p_elec ti_Zess
p_elec no td Zess
p_sel_par_p2
p_split_MY01_LUS_prius
p_zplit_MY04_LUS_ privs
p_stf_split_best_eng
p_stf_split_2t2wd_best_eng
p_stf_split_PHEY_best_eng_war_thresh
p_split_best_eng_Zess
p_stf_split_best_eng_Zess
p_split_Tway_clutch
p_split_PHEY_MY04_US_prius
p_stf_par_Tmc_conso_p2_eng_eff

p_fe

p_split_bv04_IJS_privs_THS
p_par_Tmc_inzight

p_stf_par_Tmc_postts
p_stf_par_Tmc_start_alter_idle_off_and_aszist
p_stf_par_Tmc_start_alter_idle_off_only
p_stf_par_Tmc_start_alter
p_stf_par_Tmc_start_aler_idle_off_and_assist_2
p_stf_par_Tmc_postts Zess
p_stf_par_Tmc_prets
p_stf_par_Tmc_prets_2ess
p_stf_ser_eng_load following_no_tx
p_stf_ser_eng load following_no_tw Zess
p_stf_ser_eng_load_following_tx
p_stf_ser_eng_load_following_tw_Zess
p_stf_ser_eng_thermostat_no_tw
p_stf_ser_eng_thermostat_no_ts_Zess
p_stf_ser_eng_thermosztat_tx
p_stf_ser_eng_thermostat_ts_2ess

o stf zer PHEY ena conso smless p234

< | B

| 2004 Prius Contral Shrategy

| (%) Global Strateqy

Configuration for which the model is available

&[] Conventional
[l [] Fuel Cell Only
[ [] Electric
[ [] Parallel Hybrid
[ [] Series Engine Hybrid
[ [] Series Fuel Cell Hybrid
=[] Splt
=[] 2 wheel drive
=[] planetary
- [#] =plit_2wd
- [] split_2wd_pc_ess
- [] split_2wd_Zess
- [] split_2wd_pc_2ess
split_2wd_pc_ess_gb2
=[] 4 whesl drive
&[] 242 wheel drive
[ [[] Series-Parallel

Model  Add.. Remowve |

Global Control
means
acceleration,
deceleration and
shifting are
Integrated

<< Cancel Help Save >>
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