EV POWER OPTIMIZATION
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AGENDA/OBJECTIVE

Why?
Backup the travel range effecting parameters data on cloud
* Appliance of backup data in crisis situations like running out of battery
Where?
Support OEMs to analyze and derive power efficient algorithms

Need to understand the importance of Power optimization during critical SOC stage

Seek Collaboration from the industry players

20 October 2022 | COPYRIGHT ©2022 COVESA | 2

Pradeep Kumar Kondabattini / 6010747 @gmobis.com / & A& #CH2H|AQ| Che[H| HEXA0|22 20 M U SX| T 5 glom, I8t Al AL Ab U 2H2 EHfol| ofsl XM= 5= ASLICH



Driver Alert state:

‘ PRACTICAL USE-CASES
Ca=0 > =0 Y20 > C=20

Lighting
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PARAMETERS EFFECTING TRAVEL RANGE

Chassis \

Power Train

* Drive Motor * Steering
* Brake
* Suspension
* chassis

»

External:
» Drivers Behavior, weight

» Traffic, Weather
» Charge station infra.

— ot =

Electronic
System

* Battery Pack
* Lighting

* Diagnostics

Networking
* CAN

* LIN

* FlexRay

* MOST

* Bluetooth
* Wi-Fi

Safety and
Control

* Airbag
* TPMS

* Collision
Warning

* PAS
* Rear monitor

* Night Visio‘p,_,..

omfort and B

Infotainment | | C
e Dashboard Control
e Car Audio * Power door
* Connectivity * Power
* Entertainment Window
* GPS/Navigat * Seat Control
ion * Mirrors/Wip
er control
* HVAC

Range Calculations:
Score/Rating | Wh/mile | Miles/kWh
Excellet 190-225 | 5.0+
Good 226-260 | 4.0-4.9+
Average 261-295 | 3.0-3.9+
Poor 296+ 0-2.9+

Fixed Range

<
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PARAMETERS EFFECTING TRAVEL RANGE

Available Guidelines  To be introduced Range Effecting % Effect on

Electronic Loads Range
Infotainment ~1%
HVAC ~17 to 40%
Power windows/Mirrors ~2%

Vehicle pre-conditioning Infotainment
Regenerative braking HVAC control

Routine Maintenance Comfort features

Remove extra weight Lighting lighting ~5 to 10%

Sunroof control etc. ~ 2%

VSS Signals

Media

Radio

[ Vehicle Cabin

Powertrain ] Telematics

Vehicle.Cabin.Infotainment
Vehicle.Cabin.Infotainment.HMI
Vehicle.Cabin.Infotainment.HMI.Currentl anguage
Vehicle.Cabin.Infotainment. HM|.DateFormat
Vehicle.Cabin.nfotainment.HMI.DayNightMode
Vehicle.Cabin.Infotainment.HM]. DistanceUnit
Vehicle.Cabin.Infatainment.HMI.EVEconomyUnits
Vehicle.Cabin.Infotainment.HMI. FuelEconomyUnits
Vehicle.Cabin.Infotainment.HMI. TemperatureUnit
Vehicle.Cabin.Infotainment. HM. TimeFormat
Vehicle Cabin.Infotainment Media
Vehicle.Cabin.Infotainment. MediaAction
Vehicle.Cabin.Infotainment. Media DeclinedURI
Vehicle.Cabin.Infotainment.Media Played
Vehicle.Cabin.Infotainment.MediaPlayed Album
Vehicle.Cabin.Infotainment.Media Played Artist
Vehicle.Cabin.Infotainment.Media Played.Source
‘Vehicle.Cabin.Infotainment.Media Played Track
Vehicle.Cabin.Infotainment.Media.Played.URI
Vehicle.Cabin.Infotainment. MediaSelectedURI
Vehicle.Cabin.Infotainment. MediaVolume
Vehicle.Cabin.nfotainment.Navigation

Vehicle.Cabin.Infotainment.Navigation.DestinationSet

Vehicle.Cabin.Infotainment.

Vehicle.Cabin.Infotainment.Navigation DestinationSet Longitude

\DestinationSet Latitude

BRANCH
BRANCH

SENSOR

BRANCH

SENSOR

BRANCH

SENSOR

SENSOR

SENSOR

SENSOR

BRANCH

BRANCH

Sound/Speaker Gain

Bluetooth Status

Voice Recognition Status

Display Brightness

power savings

Optimization on HVAC, Infotainment
Comfort features will add extra mile

< Fixed Range
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“*IVI USE CASES : DISPLAY(8” TFT)- POWER OPTIMIZATION

Display (System)

Description/Objective

Display Turn off for Energy Conservation.

Power Measurement for POUM1-01 ( T =1 Hour )
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Initial Pinitial Pott Pin\i.ng Ein Efinal E.sm'ng
ACC OFF start
ACCON | ACCON 1IGN ON Brightness(%) | (W) | (W) (%) (KI) | (KJ) (%)
sleep Stationary Moving 1SG
(Timeout) 100 18.83 12.935 31.306 67.788 | 50.103 26,088
P = x X o Ofx o o 80 17.773 12.935 2%:271 63982 | 49468 22684
re-condition
Rule: For SOC 20-50% - 60 16.59 12.935 22031 59724 | 48759 18359
1) Display goes to backlight off for 10 minutes of inactivity. 10 15535 | 12.935 16.736 35026 | 48.126 13.047
20 14203 12.935 8927 51130 | 47326 1439
% G Appiicsticn Mizdiewere Driver
User
i | : ] ] Energy Saving in POUM1-01
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Optimization Rules 10 ?‘ﬂ BID -1'0 SID EID TIU EIID f_-l'u 160 11‘0
1) Screen will not show anything unless activated or navigation is Initial Brightness (%)
User Impact going on.
Option will be given to driver to choose the Level of Power Saving
Special conditions desired.
Power Savings: 10-25% -
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¢ USE CASES: POWER OPTIMIZATION

Use case 1(Infotainment): The Display on/off status with power efficiency parameter signal makes OEMs to analyze
the optimization algorithms and select the suitable display unit

Use case 2(Infotainment): The Speaker gain status with power efficiency parameter signal makes OEMs to analyze
the optimization algorithms and collective data is useful for selection of speakers

Use case 3(HVAC): HVAC operation status with power efficient parameter(Compressor status{Max, Min} and other
parameters)

16 November 2022 | COPYRIGHT ©2022 COVESA K

Pradeep Kumar Kondabattini / 6010747 @gmobis.com / & A= $IC{ 2 H|A Q| CHQ[H| HEXIAO|22 DoAY G 2/ T 4 ¢lom, I8k Al SHAF A G 2H21 0] of s K XHE 4= A& LICH



LN

EV POWER OPTIMIZATION IN VSS

Integration of EV Power optimization signals in VSS

COVESA

ccelerating the future of connected vehicles
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PROJECT SCOPE

-
In scope
o J
4 )
Extended
Scope
o J

.

Assumptions

J

-

"

*Primary focus on comfort features like vehicle->cabin Infotainment, HVAC, Lights, Sunroof etc
* Define standard guidelines with proven scenarios and electrical power analysis

* Define standard signals which can assist in deriving the optimization algorithms by OEM’s

* Can be considered other vehicle modules like Body, ADAS etc. to define signals

*  POC of identified scenarios/use cases shall be performed by module owned team and results shall be published
along with guideline document

\ Publish in Presentin  Kick of Develop Develop  Github Commit Develop Develop Github Commit
COVESA AMM project Guidelines Signals (Infotainment) Guidelines Signals (HVAC)
(Infotainment)  (Infotainment) (HVAQ) (HVAQ)
---- Lights
Schedules £22.09 ’22.10 12211 122,12 ’23.01 ’23.02 ’23.07 ’23.10 ’23.12
< Phase 1 > < Phase 2 >
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APPROACH IN TRACKING TRAVEL RANGE ATTRIBUTES

Identify the non-
safety user-
critical scenarios

*Energy Efficiency
in the last mile

*Less stress, More
satisfaction to user

Seek Collaboration to brainstorm and define power

Define Define signals
guidelines and to communicate
Identify the power saving

attributes modes

Design optimized algorithms

based on the attributes

Define API’s,
Implement and

Move to Github

Review with VSS
team

v

OEMs access the range
attributes + other attributes to

understand use-case

optimization attributes
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DATA MODEL APPROACHES

Approach 1
vehicle

Cabin

Infotainment

HVAC

PowerOptimize

PowerOptimize
HMI Media

New Signals™

Approach 2

vehicle

Cabin

Infotainment

HMI Media

Vehicle.PowerOptimze Infotainment

DisplayBrightnessLevel

Sound/SpekareGain

BluetoothStatus

Wi-Fi Status

AA/CP Status

VRStatus

IVehicIe.PowerOptimze IHVAC

ICompressor Status

* To be discussed with VSS core team

Cabin

PowerOptimize

Body
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