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Generic Methodology: From Test to Validation
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Test Data are Renamed, Rescaled and Imported into
the same environment as simulation

EHPSAT v6.0 - Powertrain System Analysis Toolkit
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Individual Sensor are Evaluated to Find Major
Issues (Range, Sian...)
Electric Motor Temperatures
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Redundant Sensors are Compared

. Direct Fuel Measurement vs. Bench
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Summary Table Highlights the Main Results of the
Comparison

Component / Range Compared to... / Range Absolute Difference Relative Difference Carrelation Coefficient
Sensor(Dyno Spd Front) /[- OED (VEHICLE SPD) /[0,128.0917] [mfs] 71,7433 [ms] 7.9419 [ms] I?J.Qﬁl I
0.098912,13.9334] [mus] I
Sensor (Eng Spd 1Ch15) /[ OED (ENGINE 5PD) /[0,2576] [tpm] 20.1937 [rpm] -0.26783 [rpm] 0.99032
0.18268,3016.4307] [rpm] [ I
Direct Measurement (Fuel) /[-9e- Ermission Calculated from denstty and volume  1.0226e-003 [kgfs] -0.265%4 [kgfs] fosszz |
007,0.0016563] [kgfs] flow / [3.745e-007,0.0019367) [kg's) I
Boost voltage m(OBD - VL) /[192,238] [wolt] Battery Voltage out(Batt V_1Ch02)/ 71356 [wolt) 0.032908 [wolt] 0.98396

[198.4637 244.6811] [wolt] [ I
Sensor(Boosted V_1Ch03) / OED(VH) /{204 493] [volt] 3.8596 [wolt] -0.013229 [wolt] foa0283 |
[206.9815,506.3031] [wolt] e
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Additional Efforts/Flows are Calculated

:eng_cmd_thruttle_test
‘eng_fuel vol_ flow test
leng_ignition_timing angle test
‘leng_lambda_ test
‘leng_manifold_air_pressure_test
teng_pwr_dmd_out_test
reng_spd_obd_ test

‘leng_spd_out_test
‘eng_stored_coolant_cmd_pump_status_test
teng_stored_coolant_temp_out_test
teng_stored coolant walwve status test
lleng temp_ air in test
‘leng_temp_coolant_in_test
fleng_temp_coolant_out_test
leng_temp o0il test
‘lenv_pressure_ambient_test
lenv_relative _humidity_ test
lenu_temp_ambient_test

less curr_out test

lless delta Ah_test

lless_soc_test

lless_temp_in_test

ress temp left test
lless_temp_mid_test

lless_temp_out_test
less_temp_right_test

iess volt out test

llex back pressure_test
ex_eng_air_rElatiue_humidity_dilute_test

(= Plot File:

Jaccelec_temp_converter_test ex_eng_comid_gas_rate_test 7| ki
laccelec_volt_essfan_test ex_eng_comidppm_dilute_test :j
‘laccelec_volt_out_test ex eng nmhc_gas rate_test
‘drv_cmd_pedal_accel_pos_test ex_eng_nox_test S200%
fdrv_cmd_pedal_brake_pos_test ex_eng_noxppm_dilute_test ~
idrv_force_pedal_brake_test ex_eng_thc_gas_rate_test —
lleng_02 postcat test ex_eng thcppm dilute test
lleng_02_precat_test ex _temp_post_cat_test
leng_air_rate_test ex_temp_pre_cat_test
fleng_cam_advance_test ex test cus pressure_test
lleng_cankshaft_position_angle_ test ex test cus vol flow corr_test

W

ex test cus wol flow test
mc2_inverter_temp_coolant_in_test
mc2 inverter temp coolant out test
mc2 inverter temp test
mc2_temp_test

mc2 trq_out _test
mc_inuverter_ temp coolant _in_ test
mc_inverter temp coolant out test
mc_inverter_temp_test
mc_temp_test

mc_trqg in regen_test
mc_trq_out_test
pc_accelec_curr_in_dc2dc_test
pc_accelec_curr_out_dc2dc_test
pc_ess curr_out boost test

pc_ess volt out boost test
time_test
veh_evapsys_canister_closed_test
veh evapsys evap_ test

veh_evapsys pressuolt test I
veh_evapsys_switch_test
veh_force_dyno_front_test

veh force dyno rear_ test

veh _1in spd out rear test
veh_lin_spd_out_test
veh_temp_inside_test

wh_brake pressure pedal front_ test
wh_brake pressure_pedal rear_test
wh_brake_ pressure_test

e | BLilEtion




Calculated and Measured Signals are Compared
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Using Sensors from Different Sources may Lead to
Added Uncertainties
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Web Document is Automatically Generated to
Accelerate the Process

3 Data Quality Analysis - Microsoft Internel Explorer
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Parameters are Selected Based on Detailed QA

e Signals with low correlation coefficients or
that appeared suspicious from the visual
check are scrutinized.

e Sensors Iinstalled by test engineers are
preferred to OBD or dynamometer signals.

e Ensure consistency in the mathematical
relationships.

e Signals from the OBD were not recognized
(issue with units or with meaning).
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Correlated Conventional Vehicles

Vehicle Source UDDS HWFET UDDS HWFET UDDS HWFET
PSAT PSAT Adjusted | Adjusted Delta Delta
(mpg) (mpg) | (Mpg) (mpg) EPA EPA
(%) (%)
Civic DX EPA 29.00 38.00
Adjusted Values 34.62 49.35 31.16 38.49 7.4 1.3
Focus ZTW auto EPA 25.00 31.00
Adjusted Values 27.44 39.07 24.70 30.47 -1.2 -1.7
Accord DX EPA 24.00 34.00
Adjusted Values 27.62 44.09 24.86 34.39 3.6 1.1
Taurus EPA 20.00 27.00
Adjusted Values 23.19 39.01 20.87 30.43 4.4 12.7
Equinox EPA 19.00 25.00
Adjusted Values 21.01 32.00 18.91 24.96 -0.5 -0.2
F150 EPA 15.00 19.00
Adjusted Values 17.63 25.83 15.87 20.15 5.8 6.0

Venhicle test data was not available except for the Equinox
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Ford P2000 Validation Results
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Honda Insight Validation
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Honda Insight Validation

SOC (%)
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Japan 10-15 SOC Comparison
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Honda Insight Validation Results
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GM Precept Correlation

Combined

Test/Simulated

Consumptions:

79.6 / 76 mpg

Small SOC
difference in
Simulation




Japan Prius Validation
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Japan Prius Validation Results
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2004 Prius - Boost Converter Output Voltage
Follows Test Trends

Boost Converter Output

UDDS
Cycle

50 100 150 200 250 300 350 400
time




2004 Prius - Example of SOC Comparison with
Final Model

Battery SOC

0.8 | |
0.75 d
0.7 i
(&)
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0.55 { { { { {
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2004 Prius Fuel Economy Comparison
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67 66.2
42 45.3
75 78.1
69 68.5

(1) Several averaged test results
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Plug-in Prius Hymotion —

Vehicle Configuration and Specification

Vehicle Mass 1586 kg
High Capacity Battery 5 kWh, Li-ion
A, B, C (Sl Unit) 88.6, 0.14, 0.36
Test of date 10/30/2006

Low Capacity Battery

Prius 1.3 kwh NiMH
230 VDC Battery Pack

High Capacity Battery

Hymotion 5kWh System

Power
Converter
to 230vVDC

115 vDC
Li-lon
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Charge Depleting Mode Comparison — UDDS
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| mile/gallon 15.2
Wh/km : 83.8 2.5 2.8%
% 62 62 0 0
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% 56.0 55.2 0.8 1.4%




Charge Sustaining Mode Comparison — UDDS

| mile/gallon | 645 65.6 1.1 1.7%
% 62 62 0 0
% 62 61.8 0.2 0.3%

y % 41.6 39.1 2.5 6%

Test 60610106
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