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High level overview of HV componentm

AAIl EVs and PHEVs

AHybrids T minus the EVSE, Charge
Port, and OnBoard Charging

On-Board
Charging

Battery -

a Power
M/G e ! Inverter — - Pack
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DC-DC
Converter

A/C
Compressor
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Battery-
Pack

High Levet Low voltage battery

A12-16v battery is
essential to
operation

Alnitial system power
AlLead acid or Li ion
A

f DC/DC converter
IS Inoperative, LV
battery will deplete
guick




High Levet DCT DC Converter

ATakes the place of the traditional
alternator

AConverts HV DC to LV DC




AMedium hybridt 144V
AFull hybridT 200V +
APHEVT 360V +
ABEVT 360V +

AContactors

AMake the connection
between the internal

battery HV and the HV

components




High Levet Inverter =

AConverts HV DC to HV AC =8
ABatteries store DC =l
AMotors operate with AC

AHigh-speed transistor
switching creates HV AC
from HV DC
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High Level Motor
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High Levet Motor

AVarious Positions
AFront of engine
ABetween engine and converte g
ABetween converter and trans
Aln trans
ATrans output
AStand alone rear axle




High Levet Motor

ARotor T rotating component
APermanent Magnet Motor

AlInduction Motor
AWound Synchronous Motor

i

APower split motor from
Toyota Prius
AMG1

AMG2
APlanetary gearset




High Levet Motor

AStator 1 stationary
component
A Configuration

A Distributed windings
A Concentrated windings

AWinding type
A Stranded
A Bar




A120-volt charging

A5 miles per hour of
charge

AAverage EV uses
around 320wh per mile

Al2amp x 120v =
1440watt/hour

A1440/320 = 4.5 miles
per hour of charge




High Levet Charging Level 2

A240-volt charging
A30 miles per hour of charge

AAverage EV uses around 320wh per
mile

A40amp x 240v = 9600watt/hour

A9600/320 = 30 miles per hour of
charge




High Level Charging DCFC




High Levet Charging

North America Charging Standard (NACS) is the US Standard
(350kW capable)

Combined Charging Standard (CCS) J17f2us DC charge port

SAE J1772 Previous Level 2 standard (except Tesla)
CHADeMOr Japanese




Do you have an XEV in your family?

Yes, | have a hybrid(s)

Yes, | have a Plug-in Hybrid(s)

Yes, | have a BEV(s)

| have a combination of XxEVs

No, no yet

No, never gonna happen
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Battery size and range

TESLA OWNERS DURING THIS
WINTER STORM....
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HV Gloves

NOVAX® by G.E

AClass 0 9 Bak
AMeasure hands around .
knuckles

ALeather outers one size
above rubber gloves

AAir check and visual @
Inspection before use ‘9 "L
S

ARecertify every 6 month W\ L.
y every w@“

P
77 .



HV Meters

ACat 111 1000V
Meter and Leads




HV Safety

AArc Flash Suits

AUS has no requirements

ASome dealers are requiring
suits when working in open
battery packs

AManufacturing plants
require suits and safety
person

A Shepards hook or safety
rope




Safety Equipment

ABattery Lift Table
ACones/Barriers

" ..
"R b | -
= 5 $

in:

= rum
3




LiveT DeadT Live: Fluke PRV 240

ACheck to ensure the meter is actively reading and not stuck on
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LiveT DeadT Live: LV battery



