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Going Electric with Material
Handling Equipment

Material handling equipment industry, electric forklift operations and what to expect when trying to electrify with your
material handling equipment fleet.
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Tri-Lift
Industries and
Electrification

Tri-Lift Industries is a market leader in material handling
equipment electrification efforts through deployment of electric
forklift technology. Assisting companies with their efforts in
fleet electrification for decades.

Who?/What? Tri-Lift Industries, Material handling
equipment, market impact, future of material
handling.

Goal Creating a pathway to sustainable material
handling equipment that will drive a safer work
environment, reduced carbon footprint and
directly impact the bottom line.
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Material
Handling
quipmen
and N.C.

Market Size

North Carolina is one of the largest markets in the United States
when it comes to forklift orders/ships. Manufacturing and
distribution companies in North Carolina have tremendous cost
exposure due to market mix of equipment and other factors.

Market Opportunity

A large portion of the material handling equipment in North
Carolina is LP Gas or Diesel fuel driven. A focus on electric
material handling equipment could save North Carolina based
manufacturers hundreds of millions of dollars per year.

TLI and Programs for Conversion

Tri-Lift Industries (TLI) is a family business with a passion of our
people and our mission, vision, and values. The idea of
converting material handling equipment to electric can be
daunting but there are numerous programs available to help
companies through the process.



rimary |.C.
orklift Cost

Drivers

Fuel Costs

In North Carolina, the average price per gallon of LP gas is
between $0.93-$1.79 (Bulk/Wholesale) and the average price per
gallon of diesel is $4.18 as of 8/1/22. Fuel costs are one of the
largest cost points for most forklift fleets.

Maintenance Costs

Maintenance costs on internal combustion equipment are
inherently higher due to the higher wear and tear on equipment
generated by all of the moving parts as well as the heat
generated from engines.

Safety Costs

Emissions, warehouse safety, equipment safety, and
employee/pedestrian safety costs are soft costs that can be hard
to get a good grasp on but they can be huge cost drivers.



Electric
orklift

ptions

Lead Acid

Most common option for current market electric material handling equipment.
Good option but has drawbacks to consider based on overall application and
usage needs. Consider - runtime, charging, storage, maintenance, watering,
support, lifecycle, and disposal needs.

Drop-In Lithium

Drop-in lithium battery solutions fork material handling equipment are becoming
more common. Currently there are options from several third party providers to
fit into most major material handling equipment brands. Consider — chemical

make up, voltage, kilo-watt capacity, charge/discharge rates, warranty, support,

product ratings, and price.

Integrated Lithium Iron Phosphate

Integrated lithium solutions are packages of material handling equipment where the
forklift, the battery, and the charger are all manufactured by the same company so
items are married perfectly. There is only one truly integrated lithium forklift currently
available (BYD) but other third party-O.E.M. partnerships exist.

Notes:

There are a number of different chemical compounds available when it comes to
lithium batteries. The current market leading technology is lithium iron phosphate
from BYD. The BYD LiFePO4 battery differs chemically from the typical Lithium

Cobalt Oxide (LiCo0O2) or Lithium Manganese Oxide and is thoroughly tested for

safety.



Process

01. Survey/Document

Application survey, process documentation.
justification building, and proposal construction.

——
——

02. Implement/Adjust

Equipment control implementation, process
adjustments, service/support design, planning
for next steps.

03. Connect and deploy

Control data used to create a plan for fleet
conversion with financial justification across the
board.



Planning

Going to electric material handling equipment doesn't need to be difficult but
taking the time to properly plan for the transition and what it will be mean
business is key to success. Charging location, equipment end of life planning,
warehouse space configuration, etc.

Training

Operationally, electric material handling equipment functions the same as
internal combustion but there will be a learning curve. Management must be
onboard with the tranisiton and make sure use and charging guidelines are
followed.

Culture Shift

A culture shift must occur for a successful transition to electric. Opportunity
charging equipment during breaks and lunches is required for optimal
performance.

Savings

Like most things, it takes money to make money. Or in this case, to save
money. Going to electric material handling equipment requires an upfront
investment that generates long term returns. Most fleet return schedules
average less than 24 months depending on fleet size, application, and runtime
hours.




Recommendation - BYD




BYD Family of Products

On-Road Specialty
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Clear-View Mast

Great visibility through the mast;
The low profile front cowl also provides
enhanced forward visibility.,

Optional Fingertip Controls

Optional fingertip controls
increase productivity and
reduce operator fatigue.

Larger Operator Assist Grips

Designed to meet diverse operator
needs.

Dual 3-Phase AC Brushless Motors

Weather proof dual 3-phase AC
brushless motors; produce high
power and torque and allow
greater maneuverability.

=0
i

Give operators speed control o

of the heaviest and lightest

loads.

BYD's world leading
Iron-Phosphate Battery is
green, long-lasting and the
most reliable battery that
can withstand the toughest
working conditions.

Clean & Easy Charging Solid PneumaticTire

Solid pneumatic tires are
ideal for even the harshest
terrains.

Mo acid vapor released during
the charging process.

EXCELLENT TEMPERATURE

LOWEST OPERATING COSTS LONG LIFE EXCELLENT ROI AND PAYBACK

PERFORMANCE

Superior ROl and Payback
as compared to any other

-40°C to +60°C

. >50%

Lower operating costs as compared
to diesel,gas or lead acid forklifts

Normal use when the temperature is between

-40" Cto +60° C.At-40" C . the discharging
rate of the iron battery remains over 60%,

,,f 4,000+

After 4,000 cycles,the battery retains 80% of
its original capacity.4,000 cycles mean around
12 years' operation,considering once a day

forklift technology.

After 4,000 cycles,.the battery retains 80% of
its original capacity.4,000 cycles mean around
12 years operation,considering once a day

WHEREAS LEAD-ACID IS ALMOST O.

charging.

charging.



Full battery recharge in 1.5 10 2.0 hours

Regain 15% in as little as 15mins. Plug in during a break and then work for
hours

90% faster recharge rate than lead acid batteries.

Completely restriction-free charging is as simple as plugging in a cell phone




MORE POWER

BYD’s Chemistry-Density-and 80 volt Platform combined =
More Power and Runtime and faster charging cycles ........
PERIOD!

240AH X 80 VOLT = 19.2 KWH
460AH X 80 VOLT = 36.8 KWH e
540AH X 80 VOLT = 43.2 KWH o~
600AH X 80 VOLT = 48.0 KWH (2018)

LITHIUM COMPETITORS

240AHX 48 VOLT=11.5KWH 240AH X 36 VOLT = 8.64 KWH
460AHX 48VOLT=22.1 KWH 460AH X 36 VOLT =16.6 KWH
540AH X 48 VOLT=25.9 KWH 540AH X 36 VOLT = 19.4 KWH

NOTE: KWH= AH X VOLTAGE DIVIDED BY 1000
LiFePo4 Comparison



Safe, Stable, Sustainable Chemistry
BYD batteries put to the test

Batteries still operational
after these tests. No
damage to the modules and
no leaks, ruptures, or fires.

VibrationTesting Thermal Testmg Salt Spray(simulate

10-2000 Hz range, 8hrs -40°C to 85°C, 5 cycles oceanor road salt)
of 6 hrs each 56 continuous days

No fires or explosionsin
any of the following tests

Short Circuit Crush Testing Collision Tesfing
Bypassed protections 100kN force Different speeds

Firesimulation " Gasflame
1 hr continuous engulfing



Converting material handling equipment to electric power can be a very rewarding process. Business profits as well as
employee safety and overall quality of life will improve dramatically in the long run. Tri-Lift Industries is providing free
application surveys, safety audits, and entire fleet Return on Investment studies for local businesses, free of charge.
Contact information below or ask for a copy of this presentation.

866-393-9833 www.tri-lift.com rbond@ tri-liftnc.com
Phone Website Email
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CRAIG

The company's highly efficient warehouse and P & Tle
distribution center is within 275 miles of each @ » |

one of Ingles' 200+ retail stores. e
; o .. ADVANTAGE.
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What are Yard Trucks? "‘“m
ADVANTAGE.

a.k.a. hostlers, spotters, terminal trucks, yard dogs, yard goats, shunt trucks, etc.

* Class 8
gy v N v * Up to 25 mph

 Moves trailer & containers at:
— Distribution Centers
- Warehouses
- Manufacturing Plants
— Agriculture
— Railyards
— Ports
- and more




Why Yard Trucks Should be Part of Every Electrification

Conversation

No range anxiety
Don't need power to go 60+ mph

Regen braking turns frequent start/stop into a
good thing

Minimal energy consumption during “idle” time

Simple charging solutions available, requiring as
little as 22kW

Replaces one of the most inefficient, highest
downtime, most-polluting but mission-critical
diesel vehicles

41% of ALL medium and heavy-duty zero-
emission truck deployments in the US are yard

trucks and the majority of those are Orange EV.”

“ingles

ADVANTAGE.

"CALSTART “Zeroing in on Zero-Emission Trucks”

June 2022 Market Update

Cumulative U.S. MHD ZET Deployed Sales (January 2017 - March 2022)

MUMBER OF MHD ZETS
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MHD ZET SEGMENT

B PICKUP (CLASS 2B/3)
REFUSE (CLASS &-8)
B HD TRUCK [CLASS 7/8)
B CARGO VAN (CLASS 2B/3)
| MD TRUCK (CLASS 3-6)
B MD STEP VAN (CLASS 2B-7)
B YARD TRACTOR (CLASS 7/8)

41%
YARD
TRACTORS
2017 2018 2019 2020 2021 2022
YEAR through 3/31/22

NACFER “One of the best, if not THE best, vehicles for electrification”
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The
ADVANTAGE.

Why we chose Orange EV

Pure play EV truck company

Demonstrations Introduced Partnership Introduced Launched
with major all-new with Outrider the Tandem e—TRIEVER®. |
Axle truck enhanced digital

purpose-built

to develop

operators

EV vehicle t (DTS) trucks;
autonomous expanded rental
Ora nge EV : yard trucks i o program nation-

i ; 1 ¥ wide
founded i ¥ SUIHEVET
20 12 2013 2014 2015 2016 2017 20 18 2019 2020 2021 2022
: Demo truck Dellvered first 1 Introduced i Expanded i Improved battery
operational prod uction fast charging operations, v technology;
truck to DHL for 24x7 development, increased battery
operation sales, and warranty to 7.5

& years; launched
rental program

service




LFP Batteries and Yard Trucks: The winning combination .
ADVANTAGE.

Apples-to-Apples Study 100
LFP ]
A recent study?! performed at Sandia National Laboratory has shown Lithium Iron Phosphate = g NMC ]
(LFP) superiority versus Nickel Manganese Cobalt (NMC) and Nickel Cobalt Aluminum (NCA). S _ NCA |
a LI
fE 90 LIE \ N
LFP Lasts Longer = § N
- 5 2.
As shown in the graph (left), most of the tested LFP cells lasted thousands of cycles longer X 85| s * -
than other chemistries, retaining greater than 80% of initial capacity. | -“ %0
I | %
BD I L Ll I N T O O T 1y Bee oo
1"Degradation of Commercial Lithium-lon Cells as a Function of Chemistry and Cycling Conditions", Yuliya Preger 0 1000 2000 3000 4000
et al 2020 J. Electrochem. Soc. 167 120532 Equivalent Full Cycle (EFC)

Figure 1. Discharge capacity retention for all LFP (blue), NMC (black), and
NCA (red) cells relative to the initial capacity of each individual cell. Circles
are data points from the capacity check at the conclusion of each round of

LFP NMC NCA cycling and lines are a guide to the eye.

Can last 10+ years X X Compare Battery Chemistries

: _ Compared to other battery chemistries (NMC and NCA), LFP is more durable and reliable, has
F?ta[’"‘sﬁ{’% of capacity X X better capacity-retention, and is safer and more environmentally friendly. Importantly, LFPs do
SORLI Hiesesi NOT require complex cooling systems for safety and battery longevity.
Does NOT contain cobalt % %
or nickel LFP is the Best Choice
More resistant to % % The battery is one of the most important components of a battery electric truck, and Lithium Iron
thermal runaway Phosphate (LFP) is the superior choice for yard trucks.

21




Reasons for Fleet Electrification mi“gles
ADVANTAGE.

* Don’t want to be left behind

* Regulators are making me do it

* Made GHG reduction commitments to investors and others
* Our customers are demanding/delegating it

* Believe it could be a better vehicle that will save me money



The
List of Barriers is Long illgles

ADVANTAGE.

The reasons why progress has been slow

are valid for many trucks.



Typical Barrier #1: Unproven Technology The
Orange EV Solution: 7+ Year Track Record of Success ADVANTAGE.

* Over 600 Orange EV Trucks Deployed across 160+ Fleets
* 8 million miles and 2.5 million hours of use
* Original 2015 trucks still in use, with >20,000 hours and original battery packs

- New trucks come with 7.5 year battery warranty

SLAZER
BIMEO) g\ RUAN UNFI

Bakeries US&E= BETTER FOOD, BETTER FUTURE.

ﬂ"’f

oy Lineage

‘(d?lﬂaﬂd'



Typical Barrier #2: Current Diesel Trucks are Perfect Tke

Orange EV Solution: Huge Improvements vs. Diesel ApVANTAGE.

DIESEL

Downtime of 20%+ is not unusual
Noisy, vibrations, jerky transmission
Uncomfortably hot in summer

Driver spends significant time outside by
exhaust stack

ORANGE EV

* Average Downtime of 1-2%
 Quiet, smooth, no transmission
* Not sitting on engine, great A/C
e /ero emissions, breathe fresh air




Typical Barrier #3: Lack of Charging Infrastructure mm
Orange EV Solution: Trucks and Chargers Stay in ADVANTAGE
Same Lot )

PURE ELECTRIC I

No range anxiety



Typical Barrier #4: Insufficient Power Availability The
Orange EV Solution: Minimized Power Draw ADVANTAGE.

Other EV Trucks
* Chargers at 150kW, 250kW, 350kW, discussion of 1MW

e Utility Company says 1-3 years to scale

Orange EV Yard Trucks

* Orange EV charger that works for most operations up to 16 hrs/day: 22kW
* Orange EV fast charger for 24/7 operations: 70kW

* Most Orange EV customers never have to talk to their utility company



Typical Barrier #5: Questionable ROI Winghs
Payback Potential in 2-3 Years, Without Incentives @ ADVANTAGE.

Fuel Cost 6000 Annual Hour Example
Diesel 2 gal/hr S4.00/gallon S48,000
Orange EV 7 kWh/hr S0.12/kW S5,040

S42,960 Annual Fuel Savings

Maintenance & Repair Cost
Diesel S5.00/ hr S30,000
Orange EV $2.60/ hr $15,600

$14,400 Annual M&R Savings

S57,360 Combined Annual Savings

The more you use the truck, the faster it pays you back!

The more you use the truck, the faster it pays back!



Typical Barrier #6: Lack of Trained Technicians ﬂwinw
Orange EV Solution: Mobile Service from OEV ADVANTAGE.
Employees

No need to worry if a customer’s team or a local dealer isn’t trained



How Loud? Orange EV Electric vs Diesel

Orange EV e-TRIEVER® trucks are dramatically quieter than their diesel counterparts, providing a safer, healthier
environment for operators, site personnel, and the surrounding community.

COLD START (METER) IDLE (METER)
1040 100
92 775
85 3 89,575
90 S0
= a5 E—- 85
T & T B0
E 75 724 & 75 70.7
% T 5b.6 = 70 Bh.6
> 65 < &5
&0 &0
55 55
co 50
Truck Type Truck Type
m Diesel m Electric  m Ambient m Diesel mElectric mAmbient
10 MPH (METER) INTERIOR IDLE (Meter)
93.10
a0.00 S0.00
— £2.13
2 s0.00 77.05 % 50.00
] E
2 70.00 65.6 2 70,00 65.67 &7
- =
h - - - -
50,00
50.00
Truck Type Truck Type
mDiesel  mElectric  m Ambient m Diesel mElectric  m Ambient

Data was collected by Orange EV using a decibel meter. Each test was conducted 6 feet away from the vehicle, capturing peak volume
data within a 10-second frame. For more details, contact Orange EV.




The
Battery End of Life Plans illgles

ADVANTAGE.

Orange EV e-TRIEVER® batteries come with a warranty of 7.5 years or
e 220,000 kWh (100 kWh battery pack) useful life cycle
e 396,000 kWh (180 kWh battery pack) useful cycle life

If batteries need replacement during the warranty period, Orange EV will handle at no cost to the customer.
If batteries need replacement sometime after the 7.5-year warranty period, customers may:

* Swap and update for a brand-new battery:
* 524,950 for 100 kWh battery pack
* $49,995 for 180 kWh battery pack
* Recycle the old battery. Current estimates (excluding packaging and transport) from Li-Cycle
e ~51,000 for 100 kWh battery pack
* ~S$1,900 for 180 kWh battery pack

Note that by the time fleets need to address this issue, there will likely more and better options available.
Costs are expected to decrease, and second-life/recycling options should be more plentiful.

For more information on the Li-Cycle recycling process, visit: https://li-cycle.com/



https://li-cycle.com/

Why Upgrade to an EV Switcher ﬂ“’illg'es
ADVANTAGE.

* Improve operations
* Save money
* Get credit for tangible emissions reduction actions

* Gain a competitive advantage

Easiest to deploy, easiest to scale



The Advantages of Propane-
Powered Small Engines

EXCEPTIONAL ENERGY™



Infroduction PR_PANE

EXCEFTIONAL ENERGY

Today, | am delighted to share with you the remarkable
advantages of propane-powered mowers and how they can
revolutionize fleet operations, promote sustainability, and deliver
substantial cost savings. In this presentation, we will explore the
key benefits of using propane as a fuel source for mowers and

highlight its impact on fleet efficiency, environmental
stewardship, and financial considerations.



Environmental Benefits

EXCEFTIONAL ENERGY™

e Reduced greenhouse gas emissions compared to gasoline or
diesel.

e Lower carbon footprint due to cleaner combustion.

e Decreased air pollutants such as nitfrogen oxides and
particulate matter.
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Statistical Comparison PROPANE

Total Carbon Emissions for Various Fuels

228
o B
B On-site Emissions (LPG)
On=-5Site Emissions (Other Fuels)

120 H .
= . Upstream Emissions
L]
E 100 4 1.1 91.8
=
$ 801 734 [
a 71.3
£ 64.2 228
£ 70.5 725
=
w 52.8
o 407 | 528 66.6
L&
2

204

ﬂ,mm Hm

Matural Compressed Ethanol LFS Gasoline Diesel  Electricity
Gas  Matural Gas  (E85)

Sources: DOE 1994, EPA 2007, GREET 2007

- i n-site emissions estimates based on chemical composition of the fuel with 99 percent combustion.
Diesel C1sHs, Gasoline CgHig Propane CsHs Actual life-cycle emissions vary by application; in many cases, electricity provides more useful energy on a per-Biu basis.

e Produces lower level of CO2, NOx,
PM, and VOCs



Engine Maintenance Advantages

[

Vo
a

5

 Less carbon buildup in combustion chamber and
exhaust systems.

 Prolonged engine life due to cleaner combustion.
* Reduced engine wear and oil contamination.



Statistical Evidence | PrROPANE

Of]

CLEANER COMMUNITIES

Propane Mowers Reduce
Greenhouse Gas Emissions By 15
Percent And CO Emissions By 40

Percent To Keep Your City Cleaner.

 Running a vapor thru engine is

better because |! burns cleaner . CAPANER OPRRATIOSI
qnd Iess Coniqmlnqnis ihqi I|_I ¢¢ Compared with gasoline mowers, propane eguipment
reSU"- in |ess qubon bUiId Up in <> ‘ %  produces 17 percent fewer greenhouse gas emissions,

. ‘ ’;q' and 19 percent fewer NOx emissions. Imagine the impact
ihe englne A that cleaner operation would have on your community

greenspaces. Crews that work with propane also report
enjoying the work environment More, INCreasing
overall efficiency.



 Potentially lower fuel
costs compared to
gasoline or diesel.

e Reduced maintenance
expenses and longer
intervals between
service.
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Propane Infrastructure

e There are more than
2,600 propane
vehicle fueling
stations with
locations in all 50
states

 Ease of refueling and
potential incentives
for adopting
propane.




Case Studies

EXCEFTIONAL ENERGY™

Barnes, Inc.
Video Case Study

Fleet Manager and Purchasing

Agent Troy Grindle took advantage
of incentives from PERC to switch
all 28 pieces of equipment to
propane to help the company’s
bottom line. The cost savings
showed up in terms of fuel and
zero downtime with equipment, but
the power and performance surprised him the most.

Businesses switching to
propane for their fleets of
small vehicles.

“WE FOUND PROPANE WOULD
GET THE SAME PRODUCTIVITY
AND POWER AS CONVENTIONAL
FUELS, AS WELL AS A LOW TOTAL
COST-OF-O0WNERSHIP, WHICH
WOULD PLEASE THE SCHOOL'S
ADMINISTRATION AND THE
STATE'S TAXPAYERS.”

AARON BOGBS

ASSISTANT DIRECTOR OF
MAINTENANCE AND RENOVATIONS,
UNIVERSITY OF LOUISVILLE




Conclusion

e [n conclusion, propane-
powered mowers present
a compelling case for
enhancing fleet
efficiency, promofting
sustainabllity, and
achieving cost savings. By
adopfting this fechnology,
fleet operators can
optimize productivity,
reduce emissions, iImprove
air quality, and realize
long-term financial
benefits.
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