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Advancing Heavy-Duty Electric Vehicle Adoption Through Wireless Charging
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EV Dilemma | WAVE Solution
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Problem - Limitedrangeand -+ Pooraestheticsand » Expensiveand * Impractic
anxiety unsafe heavy batteries al
+ Wirelesscharging - Low profile « Cany less = No hulking
» Charge at stops + Invisible = Reduces vehicle wires
» Double the range Infrastructure weight » “Hands-
i + Improves Free”
round efficiency = Aulomated

derg
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Overhead or Wireless Charging?

Overhead Charging Wireless Charging
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Fully Automated Hands-Free Operation

Data Monitoring: o
9 Event Notification:
¥ Range Extension
¥ Incur Deman d Charges?
v Driver Differences

¥ Real-Time Charge Minutes
v Real-Time kWh/day
v Real-lime # Charges
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Plug-In or Wirelesse

Cable Theft

Connector Failures Cable Damage
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Heavy-Duty EV Barriers To Adoption

High Upfront Electricity

Costs \ / E_;harges'
Crid Issues
Lack of Charging
Technology @ S
S 2 — Barriers  — Infrastructure
Gost m Standardization
Scalability & g™ S x Fexibility and
Interoperability Operational

Experience
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Commercial Deployments | In-Service
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Port of Los Angeles | 250-500kW
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48V's Role in Advancing eMobility
(ERFA 48V {EifEBY BBy Sme ey fa o )
e

Matti Vint /#-F (Vint #5545 TIAZEAR )
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48V CAN SUPPORT A BROAD RANGE OF ‘HYBRID’ ARCHITECTURES

[ PO Pt || P2 | Loprs P4

([P0 ) [Pt | [ P2 | P3| Pa |

i E-Machine can ba dacoupiad
ME:',“““‘ E Machine linked bo 1€E an - ""“:;‘m memu&.ﬁummm
Machine kaked fo e via Betr, ETIETIID 2 changes cautes tomue Evimodes posie, nc
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Machine location impacts system performance, functionality & cost.
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THREE MEGATRENDS IMPACTING URBAN DELIVERY TRANPORTATION

Megatrends are Driving

——
ZE capabllites oo
for urban delivery

Decline of Medium trucks
and rise of light trucks

="\ %/

Proliferation of the micro-LCV segments

for last mile delivery a
. oy

£t

cel

sfir sl i
@3 Chirie VI Break through innovations .« 2

US tiors 3 o =

@@ Baherat VI under experimentation ‘

Megatrends are driving diversification of urban delivery vehicles and increasing need for electrification.

#1 URBANIZATION #2 Rise of E-Commerce #3 Air Quality

Share of urban
population

1-1-

Scurce: F&S

Hub & spoke: urban logistics

Regional & Natlonal

7019 Flocirc & ybd Venicia Tochlogy Expo w ‘
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FOUR PRIMARY AUTOMOTIVE TRENDS - ‘MADE’

W mobility p= sutonomous driving -

Rl The futurs of people L MM Techriogial evouton SN\
and goods [T a drivers & impacts 3 .
mobility : "

= : T e a—
@,6 UBER mCIEEIEYT =N AR
v -
—— w

e-halling, car sharing, ride sharing 4 g ‘ 2

digitization e electrification

Connectivity, Al, digital EV forecast & chal- :
gd sales & - ® B\ > . lenges (pawertrain =

SHIVICE = | nfrastructure)

e
human-machine-interfaces, - =
data
2019 Eisciric & Hybnd Vahic

114

infrastructure,

icla Technoiogy Fxpo
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CAN A 48V BEV BE A PRACTICAL ALTERNATIVE TO A HIGH VOLTAGE BEV ?

Key High
Attributes | Voltage

Comment

48v provide >20% lower cost. Why: 48v does not require either service
disconnects, extra contact protection, special cables & sealed connectors,
isolation monitoring. 48v also benefits from higher volume & standardization.

48y efficiency is slightly lower due to higher current, but can help minimize
loss in cables by keeping battery pack close to eRAD & inverter.

Efficiency

o (450V)

High voltage is best. Most important if require high energy capacity battery

Fast Charge needing longer charge times. Less energy required for low speed routes.

Propulsion
Power

Regeneration

Must meet driveability requirements which will limit potential 48v user
applications. 48v motor ~25kW max but possible to use two 48v machines.

Higher regen power with HV. 48v reasonable for lower speed/decel routes.

48v is considered ‘inherently’ safe as <60v; 48v is safer for maintenance &
during accidents for occupants & first responders. HV safety is designed in.

Servicing No special HV certification for technicians for 48v. Less need for specialist.

2019 Eletric & Hybrid Vehicle Technology Expo #5

[l 2-4 FEM 48V B EU S BRI 2 (B 55 (—)
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CAN A 48V BEV BE A PRACTICAL ALTERNATIVE TO A HIGH VOLTAGE BEV ?

Key High
Attributes Voltage S
"

Comment

Maybe for lower power
lower speed applications

IF it can meet the necessary
Propulsion 2 .
Pawer performance requirements

Regeneration

Efficiency

Fast Charge (8001

Servicing

2-5 FER 48V M AU S BRI 2 (B 55(7)

24 48V BEV v] I (=B BEV 1 ? [@ 2-4 K [& 2-5 /M48FEF 48V &
A EA S BRI 2 (B %5 » S 0 R R B AT DUR e AT M REZOR (TR
AT - R L ~ MERE ~ EAE - FIFEMEZER) - AUFTREM A MBI - (K
HIEH - 550 sEBE RTINS EHE 5 = g A R AR - B R
BEEEHA - TR ~ BRI ~ DU HIAE A B TR R A4S - 48 S 2
B8 48V )9 H = BRAIMERE - ([HEN A RS ACARTER 20% » AL BIE R
{LERR T > TEE AR T A B L A TR B I RE K (R EER 2R
FENIER 5590 » 48v ANE ER L RERE - NHAEBIRE - N RERIIANEE
s RS o R - 48v AT LUy & Fb(K R BEV FEMAIMERE BT » AL A] LB B
(ER R AR E R PR IR EE -

TERION LR H A T HIHETT T » 48V St 2 AR R AR Ei
S5 Horp LIS EE M By 48V MY TR - AN EIMtE AR - ERUNE
B3 EE% - DIREARKIERL 48V &t 2 BEAMADRE AT sEFT RS HYRT A&
FoK - ANEMUCHED » =~ [RERREHRERR K -
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How to Build a Containerized Battery Energy Storage System
(Al T SR ARG U R RE £ 400)
A
Michael Worry (Nuvation Energy EFEEITE )
Scott Lammers ( Nuvation Energy T f24E#H )
f

AR Nuvation Energy HY B FE AT B 3 E S H01TE Michael Worry 1
Nuvation Energy Y TF24XHH Scott Lammers Fefit 5% E a8 AR H 2R BHEE A
VB GERE RN B A AVTEN - R S EeAE = BESS BV TAEa%sT - & 3-1
st —ERE IR G LA E g - B8 Rasaket ~ HOBEGT ~ R 4048 -
EIFEH ~ ERULRHRE GRS S ~ (EREFETEVE R - BHRECERAT S BT g
RTTHEETRR -

B ENERGY STORAGE ENGINEERING

= Container design

= Stack design, system assemblies,
power management

= Custom site controller
development

= Research and selection of PCS, site
controller, communications
hardware and software

= Thermal management

= Data logging and analytics
solutions

3-1 AERGEEF TAR 2 fE
AR | R o D SRt T SRR R | AR
R "R T R AR " SR S R e TR L -
SO TRETE T MARERIT A ARSHVAS S | BRI P s
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W BATTERY SELECTION

Battery Types Key Attributes

= Lithium Iron Phosphate (LFP) = Cell voltage

= Lithium Nickel Manganese Cobalt (NMC) = Battery module voltage

= Lead Acid = Energy storage capability
= Zinc = Charge/discharge rate

= Lithium Cobalt Oxide (LCO) = Cycle life

= Lithium Manganese Oxide (LMO) = Cost/kWh

= Lithium Nickel Cobalt Aluminum Oxide (NCA)
= Lithium Titanate (LTO)

NUVATII:INn
ENERGY

[ 3-2 RETR G (7 S8 2 AR (—)

W BATTERY SELECTION

Battery attributes vary

LFP NMC

" Robust * High charge and discharge rate

* Low toxicity for the

) = Very low self-heating rate
environment

. = Good cycle life, high energy density
= Excellent life span

= Extremely stable chemistry

(LENERDEL
iy . |
[ 3-3 RETREHF S Z B EEE(T)

TEMBEE | b AUE RS A KRR o A S
EIMHABR R  HAEAE )] ~ FEER/ER ~ By  BURIE © AR B

BEHYERE b R E RSV - EE R e R 2 B
B - EAMERSADR A - WMEFETH > B TRERNAGEE -
T GO TR DUR e FEIARITEER S an ~ 487E PCS BEEEIRHIZE - 555
SRR (EHEE B AR R EVE) ~ Bt (/B R (R R L R 5
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W EATTERY MANAGEMENT SYSTEM

= Monitors

batteries

= Aggregates
stacks

= Connects stack
to DC Bus

NUVATION ‘
ENERGY
3-4 EAMETH L4 2 LT A

W BMs ESSENTIALS
-

; State of Charge/ "
Detection
{Over Voltage, State of Health
Under Voltage, Notifications
Over Current,
Over Temperature, Power Capabi Lity
Under
Temperature) N i
e Energy Capacity Data Logging

3-5 BMEE R NEINEE
BRaETTH - MRIRERSE > EEEEER T - Hefaet &
SROCIF BRI TRGT » WHEEIRA RS - WEEY/ER (EOL) » 555h -
BERSMETER - 40 BMS » K SEIE IR ~ AERIMBIEIA 248 - FARRAE - EMS

-
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PEdIEs ~ ResfEHIEZs (PLC) ~ B&HE - B % > thas | 2B AN EE
HfRESET © A es(container) AYER M R L B n] LS ME ~ AT4EEM: > WRT
EHEREREES M BT LR B EAGT - CSC & ~ BiEEY

BAEE - MERAE - PkEkET - HVAC BESTEREEME - HEFLE -

B ELECTRICAL DESIGN

= Design to system maximum

* voltage / current (EOL)
= Design to electrical codes

* Power delivery cable sizing

* Combiner box design

* Electrical component selection
= Black-start /shore-power design

* Input: 480 VAC transformer
sizing calcs

NUVATION
ENERGY

[ 3-6 RETRHF Z I Raa TR

'ELECTRICAL PANEL DESIGN

Electrical Load Calculations
= BMS
= Fire alarm panel

= Internal / exterior lighting
systems

» Switchgear

= EMS controller
= Container controllers (PLC)

. = Emergency exit lamps
FISE ALARY PANEL * Receptacles

Ry
B 37 BT A O
KR ROHK S R A S 2 TR > (6 3-8 Bt
& TREARIAIA, - FIRIARERELE NFPA (BISIK IS ) ~ IFC (BRSNS
) (EAE 42 (BN - BFAELEEETE - R4t » B DR 550 G PSR
FI)~ ASHRAE (SR » B2 F02:8 TA2ATt e ) 5 - (8 59 Bk &
SHPTE A2 © oK RSB ESS BEMINIMOK S - 51 E AN

@ 9 8 6 a
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FM200 oK 245 ~ & EHINEZTENIZ4T - E 2R FM200 Bk 248 ~ &
SR ZER ~ KM ZER ~ A EIBII AT RS B S50 ~ e AN R EE

‘:LH;

W FiRe HAZARD

Fire suppression System Improvements

= NFPA (National Fire Prevention Association)

IFC (International Fire Code) - In use or
adopted in 42 states, the District of

Columbia, New York City, Guam and Puerto \

Rico
= ASHRAE (American Society of Heating, S
Refrigeration and Air Conditioning Engineers) P
Updates to UL 1973, UL 9540 NF A

NFPA 855 - 2018 conformance

Be aware of what the local municipalities
require for each installation.

NUVATION
ENERGY

3-8 AR 2 4 TAFRYHBHAR S

W RE HAZARD

Fire Suppression Systems

Past Present Future
> = FM-200 Fire = FM-200 Fire Suppression
Manual actua.ted Suppression system system
fire suppression * Fully automatic = Hydrogen detection System
smoke detection * Water deluge system
system

* Independent temperature
monitoring system - visual

= Temperature map for safe
entry - fire department

3-9 KB BUH T E H A4 2
GG R TR EE AR AR IE AR oKakat ~ B R R
R FT RE S A R o B B (R SRR AN - BMS /R S IH (%
S R RERAIEEK > (S > FECENM) ~ SR ERTRIVAE R E
] ~ ESS TH H ST #I /A BRSNS IR « st ARG B8k - A
FIRRFSHIRRAS ~ Bt &2 R RARAE -

AN FEIRC R RETRHYER IR 73 SR e A LAk E BT e T A S 3 B
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Effective Control of Health & Aging, instead of Balancing & Monitoring the
Degradation & Death of your Battery

(AR - A e PRI EL (R B AR ERISE )

R

Hans Harjung (e-moove EEHITE )

gt -

Wi 2 A A A B A B B LR R B 2 e - B = i & R e e
RERVEEI » {E Ry I LR RE BHEACR - SN b g FUf H 52 - fENILE
AR ORI RRIAEA T H B AR B {F B ERAE B A - Bl B Bt e F AR
B, - B E (F R BN H A B (o T i o 2= B - A AR R
AERFE(E A R B B 2 ARH B b2 M 2 7 S R A BV AN A
Pt LIE SRt e B & A 0 o0 Bt B By A B Bils < A BH B EE
—% > St ] B AT IS Y 2 B A IR 1T S A H A B PSR Al =
t EEEE AR B P S e Z f (R - SRR T A fE o » g it CoA B =
B BEGHGEE TEBGERIE - NIOARBECEE 240 (Battery
Management System, BMS ) ZRHEFTENE -

BMEE ARGBMS)EEEEHEFHL N DERZ 05 - SRS
T ERENASUEE > fEe & A SR AT SEM: - e R HYRE
FI&Edn - & SRR SR TR R R G HE A A B - BEAD
MRS - HAT— e RAVARR T 2 Ry 21 P e S % (Balance control
circuit) SEH B = BRI Y ER IR A > IRk VBN — B MRV & > D
AR - NICH AR B E H 248 (BMS) Rl Ryt e BB 7 BR SRRl -
S S AE I PR R AR B e B PR A B EE A 4 I H AR (TR E (e
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THE BA- TERY SHOW

N A 2019

BMS State-of-the-art

Passive balancing = balancing to a voltage point / EOCV

bC - disruptive new technology in €ffective Dattery Control — hans harjung — e-moove gmbh 3

4-1 BV B T Eh-P iy 2 EE R AR

B 0 S — B R EE (BMS) SEHVRAT RO o B 4-1 8w
WEN VAT E B 2 AE B A B I B S RV K e
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THE BAT TERY SHOW

NORTH AMERICA 2019

Battery MANAGEMENT System

Yesterday / Today Tomorrow

balancing / monitoring | ‘ ffective battery Control
balancing controlling

all cells to the same health & aging

voltage level of each individual cell
monitoring maximizing

degradation and death lifetime, performance &

of your battery safety of your battery

bC - disruptive new technology in €ffective battery Conirol — hans harjung — e-moove gmbh 4
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THE BAs TERY SHOW

NORTH AMERICA 2019

bc - effective Dattery Control

Identification of cell parameters
- Identification cycle
- Validation cycle

Sophisticated control algorithm for battery use
- less stress to weaker, or weakining cells
- more protection to degradating cells
- contribution to highest efficacy and performance

Effective energy-transfer / HW-design
- efficacy in energy transfer
- efficacy overall

bC - disruptive new technology in €ffective bartery Control — hans harjung — e-moove gmbh 6
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THE BAT TERY SHOW
Influences on battery cell aging NORTH AMERICA 2019

* Thermodynamic Stress
=) Charge temperature
-} Discharge temperature
-} Storage temperature / Parking

¢ Electro-Chemical Stress
 Charge-cut-off voltage
= Charge current / Discharge current
-} State of charge / Depth of discharge
=) Storage condition / SoC

* Mechanical Stress
- External force
- Pressure
- Vibration
=) Control Internal resistance

bC - disruptive new technology in €ffective battery Conirol — hans harjung — e-moove gmbh 10
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bc - Hardware Features

An intelligent and effective control algorithm
needs an effective Hardware:

bc - ~fficient battery control

* 93% efficacy in energy transfer,
* 99% efficacy overall,
* lowest cost, dimension and weight

bC - disruptive new technology in €ffective ban‘e!} Control — hans harjung — e-moove gmbh 21
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THE BAT TERY SHOW

NORTH AMERICA 2019

bc - cfficient battery Control

.....0r controlling health & aging
of each individual cell resulting in:

maximized lifetime

increased performance

highest safety

ready to use in second life applications

significantly reduced life-time-costs

bC - disruptive new technology in €ffective battery Conirol — hans harjung — e-moove gmbh 24
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5 Ways to Survive in an EV Cell & Pack Market Headed Towards Overcapacity &
Price Erosion
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g cecichinid 41 Develop Insight through Smart Sensing

Mining Manufacturing In-Use Next-Use
- - o+
( ¥ n| 0000]
& mm, (a8 B ES
Minerals Electrode Cell Assembly Cell Finishing Warehouse BMS/ Reuse/
Production Formation, Fol. Transport Maintenance Next Life

~ SENSING MODALITIES
ELECTRICAL

e Impedance during Formation, SoH, SoC, Yield, Reusability
Component Qual. Electrolyte Filing, Qutgassing | SoH, Soc, Yield Reusability
MAGNETIC
Hot Spots, thermal runaway

GAS
Qutgassing, thermal run-away

-Ex over lifetime
'Smart” Cap-Ex

5-1 FRERIE RS 34 e

HE BATIERY SHOW o

Sl 2.Create Trustable Data
Manufacturing In-Use
& izt RES
Cell Finishing Warehouse BMS/
Formation, EoL Transport Maintenance

High Measurement Quality BMS and BFT
(Formation & Test) Maximizes Capacity,
Safety and Yield

State Of Charge (SOC) determination
State of Health

Cell balancing

Safety: Over Voltage Detection
Reliable Measuremant under noise
and cross-talk

BATTERY . ]

REGLEN B R R - PR3 - B HE - TR
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s e= 3:Facilitate Data Collection: Go Wireless

Reduce Harness cost inside modules and across packs.

Factol
" 24 3 Reduce Harness weight

i

Monitor

Inventory Transport Maimenanc
Battery o B
Identify Bad units 4 Lifecycle |
7 N IEL o
before they cause
R K Monitor M Monitor
issue in Assembly anage S
Recycle predictive
. Maintenance

[l 5-3 Bseff e BREL ORISR

HE BATIERY

CONFERENCE _

S, VI,
£V SoH, SoC, Acoustic lmago
A(DuSlIL Image
ULP Wireless monitoring Wireless BMS ULP Wireless WIBr:’::ss

E Battery
Manufacturing

Customer Supply Chain

(&) informarmaress #TBS19 #EVT19
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On the Road Maintenance Next Life

g Car factory

Transport

Storage
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s:Leverage Data Lake

Battery i On the Road Maintenance  Next Life
Transport

oy - S #TBS19 4EVT19
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Bl CONFERENCE SESSIONS CONFERENCE BADGE REQUIRED

Monday, September 9 Tuesday, September 10

‘. " i Sapphire
;q 9:30 a.m, - 12:30 p.m. 8:30 3.m, - %:18 a.m. Balloom
kA —

How to Qualy Your Lithium lon Cell ;A;jl Lod by Bob Gaylen and John Lewinsk
©:Y  Supplier to Provent Fallures 8 Thermal = -

Events PANEL DISCUSSIONS
Next Generation Batteries: Strangths, Slivar 9:308.m. - 10:15a.m,
ol Woaknesses & Applications Batroom 1s Innovation Valued In the Fast Growing  Opal

xEV Battery Market? Balloom
2:00 p.m. - 5:00 p.m.

Celt Manufacturing: A Paradigm Shift to Sapphire

Battery Safety Training ﬁ':lr‘ Meet the Demand Foracasts Bafiroom
- Salroom -
Markat Growth: EV Developmant in Asian Crystal
@ Electrification of the OFf-Road Silvar Sectors Ballrmom
Vehicle Market Bafrcom
Infrastructure Planning for the Future MDY Oriyx
WELCOME RECEPTION HD Electrified Fleet Balvoom
500 p.m.- 700 pn.
VIP Welcoma z
fhesention B 10:30 a.m. - 14:00 &.m. s

. Sponsored By [Meoc] Hyatt Place

* Courtyard [TECHNICALSESSIoNs |
0N Y EXNBAOrS. ADADCasS Fass Hobies 11:00 a.m. - 11:45 a.m,

Gohars. @ A Opal

UN 38,3 FAQs & Interpretations
Baflrcom

:.;:!

. Spatlaf Variation of Charge Acceptancein  Sapphire
Lead Acid Batteries Ballroor
Manufacturng Scale-up of Bulk-type All- Crystal
solid-state Batteries Balvocm

{'0 GaN & Blactric Vehicles: A Small Changa to  Onyx
Z4 Revolutionize the Industry Ballrsom
12:00 p.m. - 12:45 p.m. =
r7 Blactric Vehicle System-Level Integration Opal
Trands & Thermal-alectrical Management Bast
Synergles . ¥ -ro-om
&:§ RC Equivalent Circuit Model Parameters  Sapphire
Charactenzation Ballroom
How to Budd a Containerized Battery Crystal
Energy Storage System Balkoom
~ > Oryx
B 48V's Role in Advancing eMobliity Ballroom

www.thebatteryshow.com www.evtechexpo.com
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CONFERENCE BADGE REQUIRED CONFERENCE SESSIONS

Tuesday, September 10 (Contd)

TECHNOLOGY LIGHTNING TALKS
Focus: Battery Matertal Developments
4:00 p.m. - 4:20 p.m,

©: A Breath of Frash Air in Solid State Battersas: Sapphire
& A Game-changerin Polymer Electrolyte Ballroom

Ea 12:45 p.m. - 2:00 p.m. Expo Hall

2:00 p.m, - 2:45 p.m.

Gateways to the Future: Defivering on 4:20 p.m. - 4:40 p.m,
lectrifiod Voni
m E::t:ﬁ“ P, m_declje::m:sq' s Legacy m Recent Progress in Materials Development  Sapphre
Bab Tasnaka, Seviior Jechnical Leadey, " 1 ! YOU
Elactnitiod Veticle Battary Cols/Systems, Bebom K Mg atust Jot) Saaries Salvdm
Ford Motor Company 4:40 p.m. - 5:00 p.m,
LEADERS’ ROUNDTABLE ©:] Poli-to-roll Pre-lithiation for Advanced Sapphire
2:45 p.m, - 3:30 p.m. Lithium lon Battery Manufacturing Haflroom
Ea EV Growth: A for infrastructure Lagacy TECHNOLOGY LIGHTNING TALKS
Balroom Focus: Cell Design
NETWORKING BREAK 4:00 p.m. - 4:20 p.m.
Diernond . Usa Analytics to Drive improvements to Crystal
; 3:30 p.m. - 4:00 p.m. Foyer DY  theces Manufacturing Process Balkoom
| TECHNOLOGY LIGHTNING TALKS 4:20 p.m. - 4:40 p.m.

Focus: Current Swit

ing

Q Industry 4.0 Cell Manutacturing Software Crystal

4:00 p.m. - 4:20 p.m, Architectures Parmit kngrovad Cell Yield Baliroom
Improving Safety & Rekabilty of Electrical  Opal 4:40 p.m, - 5:00 p.m.
¢l Switches & Contact all 3
Suliohés & Gontacts Seitcom BN Shortening Cell Manutacturing Time: Crystal
4:20 p.m. - 4:40 p.m, " A Comparative Study of Two Methods Balroom

A New Bidsractional DC to DC Converter tor  Opal BUSINESS LIGHTNING TALKS
i

. Hybrid/Electric Vehicles Balkoom Focus: E/HV Industry Expectations
4:40 p.m. - 5:00 p.m. 4:00 p.m. - 415 p.m.
L7 . Opal 2018-2030 Electric Vehick Battery Onyx
Q" High Castant Swiching Ballroom E Forecasts; Volumes, Costs & Tachnology  Balloom
‘ 4:15 p.m, - 4:30 p.m.
Global Supply Strategias: Will the Battery  Onyx
Industry Moot Westerm Demand? Bailroom
#:30 p.m. - 4:45 p.m,
Oriyx
B EVs Have Already Won Ralroom

4:45 p.m. - 5:00 p.m.

Onyx
Discussion - E/HV Industry Expactations
E o ot Dot Ballroom
* 8- hed K2
4 =
‘ Lmaders Workysep Lurcry Boerm Adarceo A e Ravery Swonwy By ytew) Chorgrg & Dectic
Aranitatse Drawe Cowrt Ryt Sattary Dengrd Pimew Tectrciogee e Fratuc e A Hone
Terbrntopion Marnriaie Mass by Inchatry Desige  ASsascenyns o
oy Osticch Outiook AdmrcaTerny Corrponers

HONGFA
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CONFERENCE BADGE REQUIRED

Wednesday, September 11

PANEL DISCUSSIONS BUSINESS LIGHTNING TALKS
8:30 a.m, - 9?15._"; Focus: Battery Development Trends

9:30 a.m. - 8:45 a.m.

How High-performance Materials Sapphire :
a Wil Optimize New Powertrains & éa’)r:om 5 Ways to Survive in an EV Cell & Pack Crystal
Battery Designs Market Headed Towards Overcapscity 8 ’1’1 5
ary Recycling & End-of-iite rysial :
m Regulations Balrcom 9:45 a.m. - 10:00 a.m.

Journay Mapping to Battery Testing: How  Crystal

Off-road & Heavy-duty Vehicle Oivyx !
B Electrification Applications & Challanges Balroom User Inputs Drive Technical Reguirements  Ballroom
10:00 a.m. - 10:18 a.m.

TECHNOLOGY LIGHTNING TALKS

Foc High-Voitage Batleries Model-based Battery Managament Crystai
9:30 a.m, - 9:50 a.m. Systems Ballroom

48V High-power Battery Pack for opal 10:15 a.m. - 10:30 a.m.

Mild-hybrids Batrcom Crystal
= BT, m Disc - Battery Develop It Trands &al
9:80 a.m. - 10:10 am. Vhimad oo
7 Opal TECHNOLOGY LIGHTNING TALKS
rds In High Voltage Battery Systems Batroom Foous: Accelerating Discovery
10:10 &.m, - 10:30 a.m. 9:30 a.m., - :50 a.m.

Rethinking Motor Design Using Thermally  Opal (‘ Behind-1he-meter Energy Storage for EV Oriyx

Cond! Secondary Insulation Balrcom —] Fast Charge Support Balkoom
TECHNOLOGY LIGHTNING TALKS 8:50 &.m. - 10:10 a.m. '
Focus: New.Techinologtes Builging a Battary Lab with Low-cost Oryx
9:30 a,m. - 9:50 a.m. Raspberry Pi's Balioom

Effective Control of Haalth & Aging, Sapphira 10:10 a.m. « 10:30 a.m.

ﬂ Instead of Balanaing & Monitoring the Bal
Degradation & Death of your Battery oam Practical Current Sensing for Battery Qriyx
9:50 8.m. - 10:10 a.m. i . ek 5
] NG BR
Machine Lesrning & Simulation for Sapphire
Battary Desi Balroom
el ﬂ 10:30 a.m. - 11:00 8.m. ki
10:10 a.m. - 10:30 a.m. - oy
Dasigning with Virtual Batteries: Sapphire
Cost-affectively Faster Batrcom
www.thebatteryshow.com www.eviechexpo.com

HONGF;
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ONFERENCE

CONFERENCE BADGE REQUIRED C(

Wednesday, September 11 (Contd)

TECHNICAL SESSIONS

11:00 a.m. - 11:45 a.m.
Dynamically Adjustable, Dual Voltage

7o Opal Solg State Battery Feasibility: Whean 8 Lagacy
;c:! gl:;:::ﬁ‘,:a‘:;:‘am a DC/OC tor Future Batroom How Will We Got Thare? Baliroom
= NETWORKING BREAK
g Ultrathin Nanocomposite Coatings for Low  Sapphire
Cobalt Cath L v
balt Cathodes Batroom H 3:30 p.m. - 4:00 p.m. mv’ond
Ensuring the Safety of Energy Storage Crysial
m through Indapendent Battery Management E;:»; T TECHNOLOGY LIGHTNING TALKS
Systoms (BMS) Evaluation i Focus: Thermal Solutions
% ; Orvyx 4:00 p.m. - 4:20 p.m,
New Technologies In Battary Pack Saaling Batroom P P
£ Opal
B Sovi g Tt ey 50,
1200 p.m. - 12:48 p.m. 4:20 p.m. - 4:40 p.m.
Intagratad Gate Driver IC for SIC-MOSFET SF;’I f:o Noxt-generation, Emironmantally-friendly  Opal
4 wiroom Zd Thermal Solution ux EV Batteries Baflroom
Primed Foils Enable Elimination of Carbon  Sapphire 4:40 p.m. - 5:00 p.m.
Biack in Cathode Shurry Ballroory
o 7 Carbon Fibar TIM Thermal Solution Opal
Best Practices When Designing Safe & Crystal Investigation for Maximizing System Sallroom
Raliable Battary Packs to Support Criticad Eaﬁ}ou«-. Power iy
Power far Medical Appilcations TECHNOLOGY LIGHTNING TALKS
Battary Pack Dasign Materials: Direct Onyx Focus: Boosting Battery Performance
Contact Coaling Solutions & Rausable
Sealant Baliroom 4:00 p.m. - 4:20 p.m.

LEADERS' ROUNDYABLE

2:45 p.m. - 3:30 p.m.

Advanced Exectrodas for High Sspohee
Performance Ultracapacitors & Batteries Ballroom
” 2:45 - 2:00 p.m, Hall
E 3 by e EARON 4:20 p.m. - $:40 p.m,
Boosting the Performance of Battery  Sapphire
2:00 p.m. - 2:48 p.m, Materials by Ultra-thin Fims Balkoom
Standing on the Forefront of Battery 4:40 p.m. - 5:00 p.m.
Development Lagacy . o " P PeTE:
" \ian 3 R Y i xtreme Polymer Bindars: Il Amount  Sapphire
ﬂ Mark Yorbrugge, Qivactar, Chemical Batroom E Goes a Long Way in Green Electrification Balroom

and Matenals Systems Labaratory at
General Modors

Ed ES Y E9 B &3

bEEE

Loy Wurksveo | e l. b;o- u.- - M.Muw Dartury Jucv-n ity tyzed Crargrg &
Nosnctatie Dasign A Tectrologes e Ffraatucase Ay
"‘"'”0'" m..m Masataonewg oMty Dotgs  Adwasssrnts Wrroe
Isseaty Oufioos ook Fctvarcwrrerts Corponems
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CONFERENCE SESSIONS

Wednesday, September 11
(Contd)

TECHNOLOGY LIGHTNING TALKS
Focus: Battery Management Systems

4:00 p,m. - 4:20 p.m.

c: Fast Charging & Extended Driving Range  Cry=tal
Through Advanced Theemal Management  Ballroom
4:20 p.m. - 4:40 p.m.,
Q: Vectored BMS Isolation Leakage Crysta
Monitoring tor Advanced Fault Diagnosis Balkoom
4:40 p.m. - 5:00 p.m.
High-voltage Battery System Crystal
ﬂ Protection Against Liquid & Particulate 8 ~’1;§ -
Contamination 0

TECHNOLOGY LIGHTNING TALKS
Focus: E/HV Industry Developments

4:00 p.m, - 4:20 p.m.
Future of E/HV Drive Systems; Commercial  Onyx

& Of-Road Equpment Bulroom
4:20 p.m. - 4:40 p.m,

Powerspit Hybrid Transmission for Oryx

Commarcial Vehicles Balkoom

4:40 p.m, - 5:00 p.m.

Estimation ot Lite Impact on NMC Cells Wi
E! Dus to DC Bus Noise In a Heavy-Duty 4

Electric Powertrain Baflroom

www.thobatteryshow.com | WWW.EVEBCHOXPO.C om

CONFERENCE BADGE REQUIRED

Thursday, September 12

B8:30 a.m, - 9:15 a.m.

E Battary Economics & EV Outiook UF':’I_ -
Batroom
Beyond Automative; Consumer Electronic, o100
:c! Detense & Medical Battery Material ; I’“
Considerations ool
Application of Data Sciance Toward Crystal
m Predictive Malmenance & Troubleshootng ;Jl}_ol.'

of Stationary Storage Systems

(‘ Calitomia’s EV Infrastructure Incentive Orvyx
a Project Balroom

TECHNOLOGY LIGHTNING TALKS

Focus: New Component Developments

9:30 a.m, - 9:50 a.m.
&;o Sparking Safety: Pyrotechnics in Opal
£J Powertrain Bafroom

2:50 a.m. - 10:10 a.m.

fo Battery Emulation for Effectively Testing Opai
Z) EV Power Components Ballrom

10:10 a.m. - 10:30 a.m.

Opal

A oF .
(54 Precision Current Seneing DA

TECHNOLOGY LIGHTNING TALKS

Focus: Meeting Design Challenges

9:30 a.m. - 9:50 a.m.

Meeting the Challenges of Next Sapphire
ﬂ Generation Battery Packs Through é A

Holistic Theemal Designs ey
9:50 a.m. - 10:10 a.m,

Graen Laser Wavelangth: For Efficient a W
ie-! & Reproducible Contacting of Copper ;"’;"""‘

Materiats in LI Manufactring oo
10:10 a,m, - 10:30 a.m.

Challenges & Solutions n Battery Sapphire

Electrode Coating Process Bairoom
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CONFERENCE BADGE REQUIRED CONFERENCE SESSIONS BN

Thursday, September 12 (Contd)

TECHNOLOGY LIGHTNING TALKS TECHNICAL SESSIONS
Focus: Unique Battery Applications 11:00 a.m. - 11:45 a.m.

9:30 a.m. - 9:50 a.m. {o Electric Motor Subsystem Multi Attribute  Opal
Campositionally Distinct Elactrolytes Crvstal ¢J Balancing for xEV Platforms Ballroom
@ Tor High Energy Density Electric Vehicle e
Batteries Salkoom Engineenng Low Cost, Stable Cycling,

.p' for Li-lon Cells That Utilizes Gradual lonic  Sapphiire
b Activation Chemistry to Recover ICL& a Ballroor
Hybrid Binder System Optimized for Si

9:50 a.m. - 10:10 a.m.

Trends in Battery System Developmeant for  Crystal

Commercial Vehicles Balkoom C: Soiving the Out-of-balance Problem Crystal
10:10 a.m. - 10:30 a.m. Balktiom
Cevst Commercial & Performance Tradeofs
m E-Bus Battary Market 2019 atda o @D 8 Benefits of Integrated Electrdied Oryx
AR Powertrains for Next Generation New Balvoom

Energy Vehicles
KEYNOTE 'FRIETOATTEND

BUSINESS LIGHTNING TALKS

Focus: Power Storage & Charging Options

9:30 a.m. - 9:45 a.m. 12:00 p.m. - 12245 p.m.
@ Making Second Life EV Batterias More Onyx Electric Vehicle Sustainability:
4 Attractive Ballroo . Quarcoming Bamears & Resistance Legacy
Ed Begley Jr., Actor, Author and Ballroam
9:‘§ a.m, - 10:00 a.m. Enviranmental Achvist
Advancing Heavy-Duty Electric Viehicle Onyx LEADERS' ROUNDTABLE
¢J  Adoption Through Wirsless Charging 8alloom 2:45 p.m. - 3:30 p.m,
10:00 a.m. - 10:15 a.m. EE EV Sustalnability: Whan Will Automakers  Legacy
Flexible Power Assets: How the Grid can See a Profit? Ballroom
Benefit from Low Cost, High Power Energy - |,r .
Storage Assels Rt
10:15 a.m. - 10:30 a.m.
Di ion - Power Storage & Charging Oryx
Options Balroom
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g 10:30 a.m. - 11:00 a.m. E'mmd
Oyer
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EXHIBITOR LIST

Exhibitor List

AAD Tachnofogy

A123 Syutemns

A0

Aavid, Thermal! Olv. of Boyd Corp
ABM Drives inc.

Acculoge Lid,

Aczcuma Corp

AccuP@ace

Accurate Technologiaes

acp systems AG

ADOEV Materials, North America
Admiral Instruments

Advanced Batery Cancepts

Advanced Test Equipment Aentais [

AdvanTech International
Advantec

AEC Inc

AEM Components USA Ina.
AGA Technolkegy Co., Lid
Al Technology

AIMCAL - Agan, of Int'L Melailizars,

Coaters and Lamnators

AL Aoss Manufacturing Co.
Akazol Inc

Alfatec Keratol

Alum Batteries

AICel Technologes

Altran Magnetics Inc.
Amada Miyachi Amarca Inc
Amastan Technologies

Ambrell nduction Heating
Solutions

AMC

AME Energy Co., Laa
Americass LLC

SRR

919
2053
1239
2946
2902
2326
2552
1731

1023

2700
2044
2422

AMETEK Brockilaks

Amatherm inc

Ameta Technologms Inc
Ampeera Inc

Amphenol

AMTE Power

Amuneal Manutacturng Corp
Analog Davices Inc

Ankao {Suzhou) Energy Co,, Ltg

ACK Sherzhan Sochuan
Technalogy Co,, Lig

ADS Thermal Compounds
Appled Power Systems, Inc
ARaymond/Rayconnect
Arbin Instrumants

Areas1 Electronics

Argonne National Laboratory
Arkema Inc.

ARMOR

ARTS Energy

Asahi Kssai

Ascend Performance Materials
Aspen Systems inc
Associated Ervironmeantal Systems
Atechmagnst Huatai Xinding
Metal Materials Co. Lid

Atlas Capoo industrial
Azzembly Scluticns

ATOP S.p.A

ATS Automation

Autoliy Inc

Avertronics

AVID Technology Ltd

AVL

AVL Manufacturing Inc.

2827

527

1716
2120
2545
1529
2732

EXHIBITOR LIST

Electnc & Hyorid \ehicle Technolegy Expo

AVS Inc

AVX Carp

Axaita Costing Systerns

AYAA Techrmalogy Co, Lid,
Backar Heating Tachnologies Inc
BAE Systams

Bakner

Barks Publicatons inc

Batten & Allen Lid

Battery Innovation Canter (BIC)
Batlery Solutions

Battery Streak

BatiGanis Inc

BAUMANN Springs Lid
batrorc

Bal Pawar Sciutions & Pratection
Bendar, inc,

Bamal

Bessn International Group
BesTech Power Co,, Lid
Bio-Logic USA

Bitrode Corp.

Bloormy

Blueway Vina Co., Ltd
Beafiglicll USA

Boase Aluminum Feundey Co., Inc [

BorgWamer

Bosch Engineering &
Production Services
Bastan Micro Equipmeant
Boyd Comp

BrightVioit

Brownsburg Elactranik
Bruacknar Group USA, Inc

DOWNLOAD THE EVENT APP! SEARCH FOR THE BATTERY SHOW 2019
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ERS EXHIBITOR LIST

BS&B Satery Systems, LLC
BST North America

BTSHK Internatanal SPA
Bitvar nc

Busch Vacuum Pumps and
Systerns

Cabot Corp.

CALB USA inc.

Calex Manutactunng Co.. Inc
Calierté LLC

CAMX Power

Canimax inc

Car-connact NA Inc

Cascadig Motion LLC
ColiBlock FCS

Cemantex Products Inc
Ceylon Graphene Technolgas
Lid

CFriend Electric (Kunshan) Co.
Ltd.

Chakratec
Champlan Catée Comp,

Chang Chun Petrachemical Ca.,
Lid

Charged EV Magazine

Chares Ross & Son Comparnty /
Aoss (Wuel) Equipment Co,, Lid
Chamiech Flastes, Inc

Chan Tech Blectric Mig. Co. Lid.
Chroma

Chiroma ATE. Inc

Chroma System Soiutions

CHT USA

Churian Group Corp. Wiangsu
Churéan Imp. & Exp. Co., L.}

CIF Metal

Cincinnatl Sut-Zero
Cincirmati Test Systams
Glark Testing Group
Cogedl Inc.

www.thebatteryshow.com

ywastro LLC

Crossink Tachnoogy Inc
-SA Growp

CSM Praduces Inc

Currant Ways Technolges

Curtiss-Wright

Custom Calls

DAY Bectronies Lt

Dana inc

Danecca

Dark Field Technologies

Darrah Elecinc Co.

OCS USA

Dwita ModTech

Dena-Q Technologles Corp

Demak Amanca Inc

Denka Corg

Daringer-Ney Inc

Desiccant Rotors Imemational Pyt,

Lid

DEWESoft LLC

Dewetron inc

Dexenals Corp

Daxmet Corp

DIENES Werke fir Maschinentede
GmbH & Co. KG

Digatron Pawer Electronics
DLG (Shangha) Electrome
Tochnology Co., Lid.
Donaldsen Co

Dangguan Cham Battery
Tachnolkgy Co., Lid
Dongguan Churod
Elecronics Co., Lid

www.avtechexpo,.com
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Dongguan O
Energy Co., L

Dongguan Power Long Butley
T o

wlogy Ca., Lad

Dorman Products nc
Dow

Detve Systern Dasign
Ducati Emargla cia ICT Power USA
LCukosi Lid

DuPont

Durf MEGTEC, LLC
Dymax Corp

EA Elsktro-Automatik
£agle Metals

East Penn Manufactunng
Eastman Kodak

Eaton

Ebarspascher Veciure
Eco Power Cao., Lid
ECOCAB

Ecotec

Ecatrons

EON Group Sir

EDF Co.

EEMB Energy Power Co., Ltd
ef cooling US Inc
EGTRONICS Co., Lid
EIRICH

8BS nc

Elssia Conmpactors Inc
ELANTAS PDG Inc

Eidec LLC

Elactric & Hybrd Yehicle
Technology Internatons

Elecaric Materials Co.
Eleciro Rem Corp.
Electrolock Inc
Electuce USA LLC

Bameant Matorials Technology

1520
1926
607

1453
2151
1946
1513
330
2332
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Company

Elam Sdicanes
EMngKlingar AG
edfatnx Energy

Emarzon

EMP (Engneered Machined
Products inc.)

EMUS. UAB

EMWaorks

EnCharge Power Syztems
EnaeOal Ine

Enganmty, LLC

Engineerad Matarais Sclutions
Epc Aesins Corp.

Epson Robats

EPT Inc

Equip-Teat KNt

Erhardt & Leimer Inc.
ERNI

Erwin Quarder

ESPEC North America
Esnsex Brawnell

ETAS inc.

Euro Group

Eurotech Distribusors Ine
EV3 Componant Solutions
EVE Energy Co., Ltd
Evarwin Tech Co,, Lid,
Ewart Enargy Systams, Inc
Exstech nc

F&K Dehvotes Inc.

FANUC Amanca Carp.
Farackan Lid

Farasis Energy Inc

Federal Avistion Admiristration
Feinmetall

Fivas Cinatic Corp

Fivas DyAG Corp

www.thebatteryshow.com |

2923

1526
2930
2805
2638
2523
1620
1811
me
2149
1630
1622
1949
2336
1528
2037

297
727,

&7
1745
2148
2312
2252
2426
2802

WWW.EVED

Flandars investment and Trade

Flexpont Sanso
Focus Graphie
Forge Nano
Forsee Power
Fartop Industrigl Co., Lid
Frasnkische USA LP

Mats
Freudenberg-NOK

Sealng Technalogies
Frontier LLC - a Dedta ModT
Co

Fupoura Compasites Inc.
Fujpoly America Corp

Future Technology Worldwiie
FZSanick, Inc

Gamma Technologes
Gergenns Adhesives Solutans

German Pavilion - Federal Ministry

for Economic Altairs & Enargy
18MWY
Gigavac - Sensata Technoiogies
Global Graphena Group

GMW Azsociates

GOEBEL MS

Gore

GPC Bwctronics

3

Graphtec America
Great Ensegy e
Greatech Intagration (M) San Bhd

Green Watt Power
Technology

GRI Pumps

Gridwiz

GROE Systems
GRUNER AG

GRW Tachnclogies Inc.
GT Contact Corp

1621
720
537

1850

1859

2438

GTAl - Germany Trada & Invest
HAT Rechargeable LLC

Haudi Energy Technology Co.. Ltd
Hammond Group Inc

Harmony Castings

Hastes! Sciutions

H.B, Futer Co

HEM Tast and Moasurement
Heatron Inc

MealTek Inc

HEDRICH GebH

Hankai Corp

Hargaua Electromncs

Herkules Equpment Corp
Herrmann Utrascrecs, Inc
Hassa Mechatronics

Hibar Systems Lid

Hidna d.0.0

Hioki USA Cormp.

Hirtanbarger Automative Safety
Hitachs Chamical Enargy
Technoiogy (Americas) Co,, Lya
Hitachs Metals America, LLC
Hongfa America Inc

HORIBA Inteenationsl inc
Howitand Technology Inc
HUBER+SUMNER, Inc

HUBERS Verfahrenstechnik
Maschinenbau GmbH

Hugson Electric_Wuxi_Co,, Lid
Hugo Benzing LLC

Hunan Aihus

HV Wooding Ltd
HVR Advanced Power
Comganents inc.

Hybirid Design Services
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Hydroatatic Extrusions Lia
IDTechEx

IEWC

ILJIN Matanals

ime DataWorks

Imerys Graphite & Carbon
In Compliance

Inabata & Sumitceno
INFRCON

INGUN USA Inc
InMotion

nnovative Machine Corp
ntegral Powertran Lia
ntegrated Eleciric Drives
ntedigant Energy

ntapro Systems

Intartek USA

Inyanus Power

10N Energy

IPETRONIK, Inc

PG Photonics

IRISO USA Inc

Isabellenhiltte Heusler GmbH &
Co. KG

TG Electroncs

ITT Eredine, Inc

ITW Formex

Ivium Technologes

JAE Elactronics Inc

Jauch Cuartz America Inc.
JBC Technologies Inc.
Jen-Tar Wire & Element, Inc.
Jeatech Precision Industrial Co,,
Lid

JF Kilfod Co

Jiangsu Highstar Batleey
Manufacturing Co., Lid.
Jangu Jingjiu Power Sciancs
& Technology

www.thebatteryshow.com

2538
2408

2651

Jin Hua Heng Chuang New
Energy Co,, Lta

Jing-Jin Electne North
JL MAG Rare-Earth Co,, Lid

y Amarnca

John Deere Electromc Solutions
JOMESA North Amarica, Inc.
Jonas & Redmann Group GmbH
JSR Micro/JM Energy

Judad Wire

K2 Energy Solutions
Kawasaki Robotics (USA), Inc
Katin North America

KEMET Electromics

Kanmode Pracision Metal
Samping

KET

Kay Mantenance Technolges
Xayence Corp. ol America
Kaysight Tachnologies and
TestEquity

KGS America

KIMASTLE Corp.

KISSUING Electrotes Inc
Knowies Capaciiors

KOA Speer Electronios Inc
KOSTAL Kontakt Systeme Inc.
K.S. Terminals Inc

KUKA AG

Kulicke & Sotta Industnes, Inc
Laboratordo Ewttrofisico USA
Lasering GmoH

Latert Heat Solutions LLC
Lauterbach, Ina.

LCI Corp.

Lescong Industrial Co,, Lt
Laster Tachnologies LLC
LEM LISA

Lanze Schmidhauser

LEQOCH®* Battery Corp

www.avisohexpo.com
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1049
£33
N

LEON! Cable Inc

LH Carbide

LHP Engineering Soluticns
LICAP Technologes
LINAK US Inc

Link Enginearing Co
Lithium Balance

Lithium Power. Inc

Lthium Waerks

Lithes Energy Inc,

Loc Performancs Products
Loccion|

LORD Corp

LPKF Laser & Blectronics
LSS Co., Lta

Lucyang Zhongkexietong
Technobogy Co., Ltd
Maccor Inc

MacOarmid Alpha
Automotive Soktions

Maciac

MAGELEC Proputon (Shangha)
Lid

Magna-Pawer Blectronics, Inc.
Magnet Applications Inc
Mahla Powertean Lid.

Malico Inc

Manz USA inc.

Marian, Inc

Marposs Comp

Marsilk North America
Materion Tachnical Matanais
Mathis USA Inc

Matswo Sangyo Co,, Lo
Matthews Intarnational GmbH
MBraun inc.

MCL industries Inc.

Magger

Magger Baker Instruments

1805
904
a1
2300
335
o
1021
2329
1627

854
1082
11
1618
w2

2645
2m
2715
1820
1558




EXHIBITOR LIST

Mentor Graphica (Canada) ULC
Mersen
Matalstamp Inc

Mathoede Electronics inc
Power Solutions Group

Mattler-Tolado, LLC

MG Chermcals

Mica Elactncal Matecial (Luhe) Co.,
Lo,

Miibrock Sevclutionary
Enginaaring

Miltec UV

Minco Products

Mitsubishi Bectric US Ina.
Mitsul High-tec, Inc.
Momantive Parformance Mataerials
v Morﬁan Advanced Materials
Motor Design Lt

Motor Diagnostic Systems
mPLUS Coep

MPP

MPS Industries Inc.

MTI

Muekar Custom Cut

Muler Energy

Mitler-BEM VibroAkustik Systeme
nc.

Muthy

NAATBatt

NAC Sam

Nagase America Corp
Manoranc Laboratories
National Cheng Kung University
National Instruments Corp.
National Tsing Hua University
Natron Eneegy

Navitas Systems

NOC Technologes

Natab Packaging, Inc,

wwiw.thebatteryshow.com

www.eviechexpo.com

NeoGraf Sclutions LLC
NetPower Comp.

NETZSCH Premier Technclogles
LLC

New Eagle

New England Wire Technologles
Neware Technology Lid

NH Research

Nidac Drive Systems

Nikon Matrology e

Ningbo Jiebao Group

Ningba Ketian Magnet Co., Ltd.

Ningba Wolt Electro-
Machanical Co., Lid

NN Inc

Nordson Odvp

Nordson EFD

MNovagard Solutions

Novastar Solutions
NovoCarbon Corp.

Novonix Battary Testing Seevicas
Inc.

NS Co., Lid.

Nuvation Enargy

Ny# Lubricanta

Nystein Inc.

Oberg Industries

Odawara Automation
ODU-USA, Inc

Orion Machinery Noeth America
Ozte Corp.

Paraciete Energy

Parkar Hannfin

PCB Fiazotronics Inc

PEC Nerth America Inc
Pelican Wie

Pann United Technologies inc
Parmabond

Plestler Vacuum

1838

1232

2432
810
1133
1939
2027
a8
2629
851
1331
g22

)
2901
2001
2228

o
2029

war

PGl Technologies
pH Matter, LLC
Phi-Power AG
Pninong USA

Pniatron Wire & Cable

Phoenix Comact

&1 dnnova

Flasmatraat North America Inc
Flastic Companants ing

PNE Solution Co., Lid

PNT

Polans Rare Earth Materials LLC
Fotymer Science inc,
Potytrorecs Tachnology Corp
Positranic

Poterza Technology

Power & Signal Group
Power-Sonic Corp
PowerBteB. LLC

Poweroad (Xamen) Renewable
Energy Technology Co., Ltd

POWERSYS Inc

PPG

PPST Solutione
Precious Piate
Procisan Concepts
Precison Convarting
Praco, Inc,

Pred Matarais
Prestolite Wire LLC
Pratti Electric

Prime Battaries Technology
Promat Inc.

Promess inc.

PROSYS 8y OSE Group
Protavic America
Protean Bectric Lid
PaT

HONGF/
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EXHIBITOR LIST

Pyrotek g 2018 Shandong Goldancell Electranics
Technd! 0., Lid.
poordssaTe 1539 echnology G td
~ Shanghal Liangxin (Nader)
RAMPF Group, Inc 1850 Eactricat U.S. Co. Inc
Rapid Davalopmént Services Inc 2620 Shashin Kagaku Co., Lid.
Rea Magnat Wire Co., Inc 15 Shawcor
Renesas Bactronics Amenca 1320 Shaldan!
Aermstog Teols Inc 900 Shanzhen BAK Energy Co., Lta
Repowsr Technology Co., Lid. 235 Shenzhen Changjm Intafigent
410 C
Rasin Formulators B4t Equipment Stock Co., Ltd
Shenzhan CPKD Techaclogy Co
Resodyn Acoustic Miers 207 Lid.
Ricardo Inc 1821 Shanzhen GDlasar Technalogy
Risdnammear 331 Co., Ltd.
= = a Sherzhen Haoneng
Robin dustries, e 1730 Technology Co., Ltd
Rogaers Corp 2345 Shanzhen HYNN Technologies
Roiled Ribbon Hattery Co 1547 Co. Ltd.
Rays! Pawer Soluticas 202 Shenzhen infypower
- Shanzhen JinYu New Energy
Fubadue Wire Co. Inc 1632 Technologias, Inc
SAE Intarnations) 344 Snenzhen Powar Kinpdom Co.,
Sainm-Goban Taps Soluticns 2220 L.td
Shanzhen Fshangzhi Electronics
2
Samviac 333 Tachnology Co., Lid
588 Drivetec nc 1047 Shibaura Electronics of America
Scantech Americas 2443 Shin-Etsu Magnetics Inc
Schaltbeu North Ameriaa 1626 Shin-Etsu MicroS Inc
Scheugerpliug 2505 Shin-Etsu Siliconas of America,
Schipnk Metalitolen GmbH & Co e
- 20m3
KG snimuel De-Lecn Energy L10
SCHUNK GmibH & Ca. KG 532 SIBA FUSES
Schunk Sonoaystams North o 2 2
America Corp 2710 Siemens industry Inc.
SCHURTER Blectronic 2018 Silicon Mobiity
Companents = Sinoma Sclance & Technology Co.
Sewntific Climate Systems 2622 L
Seal Mathods Inc 2704 SME
Sekimyi Chamics] Group 1417 Solid Power
Semblex 2258 Saolth - Sovema Group S.p.A
SEMIKRON Inc. o | [T Spacialty Polymers USA
otan
SGL Carbon 2138 Song Chuan USA
. a2
Shallco Inc 2032 Sorics & Materials inc
Shandeng Gelon Lib Co., Ltd 2413 Soreria Battary Innovation Group
www thebatteryshow.com | www.evtechexpo.com
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2504

318

2313

1931
631

1847
16838
2442
1651

122
2423

ms

2803
1736

1223

1318

323
2201

233%

1108
2416
2617

sculnrain M|

Southwire Company LLC
Spear Power Systems
5PF America, LLC

3P4 Lasers UK Lid

Stafl Systems LLC
Stanbury Electnical Engingering
Standex ElactroniCs
Stadine

Sl Paal

Stoern Power Components
Srorrr';:r\ic-s

Strunk Connact Automated
Solutions nc

Suenn Liang Blectric Co., Lid.
Sumida Corp.
Sunamp Lid

Surwoda Blectric Vehicle
Battary Co,, Lid

Supanar Graphite
Suzhou DeBo New Energy Co.,
ad

Synergesnng Group
Talan Products

Talema Group LLG
Targray Sattery Materials

Tatsuts Electric Wire & Cable Co,,

Ld

TOK Corporation of Amenca
TOK-Lambda Americas Inc.
TE Connectivity

Toch-Sanic Inc.

Tachnolrans Inc.

Tekscan Inc

Talagyne Enargy System Inc.
Teisonic Solutions, LLC
Termpel

Tharmal Hazard Technology
Thermamax, nc.

2327
1330
1916

1430

2418
2330
2305
1922
20848
927
2880
211

1508
1817
1551
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Tharmo Fisher Scantific
Tharmosieeve-USA
Thermotron Industries

Thirky USA

3 Dimensionsl Sanvices Group
ThreeBaond International

2 Automative Electrifcation
Tianchang Yongchang Fberglass
Procucts Co,, L

TINOTION

TLX Technalogies

Tooling Dynamics

Toray Indusiries (Americal Inc,
Transfiud LLC

Triglen Corp

Tridus Magnetics & Assembies
TRUMPF Inc

Tsang Yow

TTlino

TTM Tachnologies

TUV Rhainiand of Noeth America
Ina.

TUV SUD Amanca Inc
Tydrolyte

UK Paviion

UK Research and Innovation
Faracay Battery Chalange

UL LLG

Wtra Teol & Manutacturing, Inc

Umicore Rechargeable Battery
& Umioore Battery Recycling

Unico LLC

Unifrax LLC

Uniglobs-Kisco Inc

Unitad Chemi-Can Inc,

United Resn Corp

Universty of Michigan Battery Lab
UQOM Technoiogies

Urban Electric Power

www.thebatteryshow.com |

US Magnesium LLC
UUGreenPawer Biectrical
VAC Magnetias LLC
Vacuum Instruments Corp
Vacuum Technology nc
Ventec International Group
Vemay Laboratorss
Vibraticn Reésaarch

Viking Plastcs Ing

Viking Tech Amecica Corp
Vincent Clad Metals Corp,
Viscom AG

ViscoTec Ameérica Inc.
VITRONIC GmbH
Voltabaox of Texas Ing.
Voltaiq

VOMN ARDENNE Gmtk
VTE nc

Wacker Chemical Corp.
WAFIOS

Wakefeid-Vatta

Wallner Exgac, Inc
Wabasto Group

Weiss GmbH

Vieiss-Aug

Westwater Rasources Ing,
formerty Asabama Geaphite Corp
WEVO Chamical Corp.
Wiegal Toal Works, Inc.
Wietand-Warka AG
Widcat Discovery Technologees
Winar Coanection Inc.
Windings, Inc.

Wind2or Stevens

Wiring Harmess News

W. L. Geee & Associabes
Woltspoed

Workd Products Inc

www.eviachexpo.com
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Wiurth Electroncs ICS nc

X-Ray Lab

XALT Enargy LLC

Kiaman SET Bectronics Co., Lid
AYZTEC Inc

Yanta Shougang Magnetic
Matsrlals Inc

Yazaki North Amerca
Yokogawa Corp. of Amarica
ZAF Enecgy Systems

Zaxis Inc

ZEI55 Industris Quality Solutons

Zeltwangar Leak Testing &
Automation LP

ZES ZINMMER Blectronic Systems
Zaus Industrial Praducts, Inc.
Zhwejang Hangke Technology Ine

Zhejiang Swkon Precisan
Machinary Co,, Lad

Zhongnié Green Eneegy
Technalogy {Shenzhen) Co., Ld

Z7S Inc

2655

2447




