NEW BATTERY TECHNOLOGY

NEW POWER SYSTEM TECHNOLOGIES IN VEHICLES, HOW THEY ARE
CHARGED AND TESTED, AND CHALLENGES FOR SERVICE PROVIDERS
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NEW BATTERY TECHNOLOGY

 VEHICLE POWER SYSTEMS
e JEREMY CORDRAY, NORTHSTAR BATTERY

* TESTING & CHARGING
e (GARY MACKEY, ASSOCIATED EQUIPMENT

 IMPACTS TO SERVICE PROVIDERS
e (GEORGE HOFFMAN, SEARS
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THE AUTOMOTIVE INDUSTRY IS UNDERGOING THE
MOST SIGNIFICANT CHANGE SINCE

HENRY FORD INDUSTRIALIZED AUTOMOTIVE
MANUFACTURING. WHILE THE PAST 100

YEARS WERE LARGELY FOCUSED ON
INCREMENTALLY ENHANCING MANUFACTURING
TO BECOME MORE EFFICIENT FOR MASS SCALE,
THE FUTURE IS ABOUT REDEFINING THE

ROLE OF THE VEHICLE FOR PASSENGERS.
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POWER SYSTEMS IN VERICLES

12V

FLOODED
ENHANCE FLOODED
CALCIUM ABSORBED GLASS MAT (AGM)

» THIN PLATE PURE LEAD (TPPL) AGM

24V

LI-ION

HEAVY DUTY/COMMERCIAL
GroOuP 31 & 8D

48V AND HIGHER

HYBRID/ELECTRIC (MILD, FULL, STOP-START)
LITHIUM (LIFEPQO, LI-ION,)
LEAD ACID AGM




WHERE IS THE MARKET GOING?

« VEHICLE BATTERY MARKET (NORTH AMERICA) 2006*

Flooded mEnhanced Flooded mConventional AGM  ®mPure Lead AGM  mLithium et , A/\\ ] ,w"




WHERE IS THE MARKET GOING?

« VEHICLE BATTERY MARKET (NORTH AMERICA) 2016

BFlooded MBEnhanced Flooded @Conventional AGM  BPure Lead AGM B Lithium et, u \'U




WHERE IS THE MARKET GOING?

« EXPECTED VEHICLE BATTERY MARKET (NORTH AMERICA) 2026
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OEM BATTERY AND VEHICLE MANUFACTURE
CHARGING REQUIREI\/\ENT

&9 A CNP J: 09 311 654/0001 70 _ mm_mmmwhw 10 Cause  acer WA MG " i)

SAC 08007012021
Normas ABNT NBR 15940,
1591 4e 15745

SEALED AGM |

| BATTERY

| DO NOT OPEN!
ﬁ | LIMIT CHARGE

| VOLTAGETO
sz | 14.4 VOLTS MAX.




CHARGING REQUIREMENTS FROM BATTERY AND
OEM VEHICLE MANUFACTURES

AL DANGER/POISON
Aubui 48326 1

SEALED LED ACID RANGE 14.8V 1O & 758 Lo

15.8V

AGM RANGE 14.4V 10 14.9V Lgha u g
LITHIUM ION RANGE 13.6V TO 14.4V Nmﬁsf?’iéjﬁgeé
EFB RANGE 14.4V/ 10 14.8V & jal| e

% | 14.4 VOLTS MAX.

GEL-CELL RANGE 13.7V 10 13.9V

48V LITHIUM |ON BATTERIES ARE HERE.
DEDICATED CHARGING PORT WILL BE
REQUIRED

HYBRID BATTERIES TYPICALLY 380V TO
460V REQUIRING 220V 10O 440V AC
DEDICATED CHARGING STATION




THE RESULTS OF AN AGM BATTERY CHARGED AT
TO0O HIGH OF VOLTAGE




WHY AGM OR OTHER NEW TECHNOLOGY
BATTERIES

* | ONGER LIFE UP TO TWICE THAT OF A SLA BATTERY

e ENVIRONMENTALLY FRIENDLY, LITTLE TO NO FREE FLOWING
ELECTROLYTE, NO GASSING OR ODOR

e RETAINS CHARGE MUCH LONGER, WHEN VEHICLE IS NOT DRIVE
FOR A PERIOD OF TIME

* VERY RESISTANT TO VIBRATION
e CAN BE MOUNTED VIRTUALLY ANYWHERE EVEN ON IT'S SIDE

e LITHIUM ION BATTERIES ARE TYPICALLY SMALLER AND LIGHTER




PREPARING FOR FUTURE TECHNOLOGY CHANGES

o Hybrids

« Autonomous and Electric Cars

o 12v / 24v [ 48v Electrical Systemse

» FElectrification / Energy Storage

« Fuel Cell Technologye¢

* The connected vehicle

« Telematics

« User Interface Technologies

« Customer Experience / Customer Interface



SERVICE CHALLENGES

TECHNICIANS, EMERGING TECHNOLOGY, SPEED OF CHANGE,
TRAINING AND RETENTION ARE JUST A FEW OF THE CHALLENGES
SERVICE PROVIDERS MUST ADDRESS TODAY AND THE FUTURE.
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EMERGING TECHNOLOGIES SUCH AS AUTONOMOUS
AND ELECTRIC VEHICLES, CONNECTIVITY, TELEMATICS
SAFETY ENHANCEMENTS “ARE CHANGING”
CUSTOMERS PERCEPTIONS ON WHERE TO HAVE THEIR
VERICLE SERVICED.

SALES FROM AUTOMOTIVE
SERVICE

{(as a % of total tire dealer sales)

Automotive Fires 549

service 46%

Source: Modern Tire Dealer 2017 A
Service Survey
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TESTING NEW TECHNOLOGY BATTERIES

CHALLENGES TODAY, MANY BATTERIES ARE REMOTELY MOUNTED EITHER UNDER THE SEATS OR
IN THE TRUNK COMPARTMENT, TECH'S OFTEN TAKE THE SHORT CUT BY TESTING AT CHARGING
POSTS. SEVERAL FEET OF CABLE EFFECTS THE ACCURACY OF TEST

SEALED LED ACID, AGM, EHB, GEL-CELL BATTERIES CAN BE TESTED BY A NUMBER OF
TECHNOLOGIES CURRENTLY AVAILABLE IN THE MARKET TODAY INCLUDING CONDUCTANCE /
RESISTANCE, LOAD TESTING, OR RESERVE CAPACITY TESTERS

CONDUCTANCE OR RESISTANCE TESTERS REQUIRES THE TESTER TO BE HOOKED TO THE
BATTERY POSTS FOR BEST ACCURACY OF TEST

LOAD TESTING EITHER CARBON PILE OR ELECTRONIC VARIABLE LOAD TESTING CAN BE DONE
AT CHARGING POST BUT BATTERY MUST HAVE 12.4V OR MORE FOR ACCURACY OF TEST

RESERVE CAPACITY TESTING, REQUIRES TESTING AT BATTERY TERMINALS FOR BEST ACCURACY
OF TEST




CHALLENGES FOR SERVICE PROVIDERS

NEW BATTERY TYPES TO DEAL WITH INCLUDING AGM FLAT PLATE AND SPIRAL, LITHIUM
|ION, EFB (ENHANCED FLOODED BATTERIES), GEL-CELLS, AND STANDARD SLA
(SEALED ACID BATTERIES)

MOST BATTERIES ARE NOT MARKED WELL AND OFTEN IN BATTERY CASES OR REMOTELY
MOUNTED WHERE THEIR NOT EASILY VISIBLE TO IDENTIFY

IDENTIFYING BATTERY TYPE FOR PROBER CHARGING OR TESTING
KNOWING PROPER CHARGING VOLTAGES WITH IN EACH BATTERY TYPE OR EVEN BRAND

REMOTE BATTERY TESTING PULLING SEATS OR TRUNK LINER OUT TO ACCESS BATTERIES
WHEN USING CONDUCTANCE, RESISTANCE, OR RESERVE CAPACITY TESTERS

HYBRID OR ELECTRIC VEHICLE BATTERIES VERY HIGH VOLTAGE AND REQUIRES EXTENSIVE
TRAINING TO SAFELY SERVICE THESE BATTERY SYSTEMS, ALL HYBRID AND ELECTRICAL
VEHICLES STILL HAVE A 12V BATTERY TO BE SERVICED




CHALLENGES FOR SERVICE PROVIDERS — CONIT.
o START / STOP SYSTEMS

e SECURITY AND CONVENIENCE

* NAVIGATION

e AVAILABILITY OF REPAIR INFORMATION

 SHOP MANAGEMENT

 CONSUMER EDUCATION!

* SHOP MARKETING / INTEGRATING THE FUTURE
 WARRANTY
* PREVENTATIVE MAINTENANCE

 VEHICLE REPAIRS




THE OVERLOADED LEAD ACID / AGM BATTERY
AND VEHICLE CHARGING SYSTEM.

INFOTAINMENT SYSTEMS AND OPTIONS

NAVIGATION SYSTEMS / COMMUNICATION
ELECTRIC PS PUMPS, COMPRESSORS, FANS, PUMPS, ETC. ETC..

OPERATING VEHICLE UNDER ELECTRIC LOADS W/O ENGINE ON CAN RESULT IN EXCESSIVE
BATTERY LOAD AND WEAR, CUSTOMER DISCOMFORT AND POSSIBLY FUEL ECONOMY LOSS

SHOP MANAGEMENT

CONSUMER EDUCATION!

SHOP MARKETING / INTEGRATING THE FUTURE
 WARRANTY
* PREVENTATIVE MAINTENANCE

* VEHICLE REPAIRS




THANK YOU

QUESTIONS @2



