WHY CHOOSE A HYEBRID
POWER SYSTEM?

DISCOVER THE SCIENCE BEHIND A BATTERY ENERGY STORAGE
SOLUTION (BESS) AND DIESEL GENERATOR HYBRID POWER SYSTEM —
AND WHY THE BENEFITS OF THIS HYBRID POWER SYSTEM
OUTPOWER A DIESEL-ONLY GENERATOR RUNNING 24/7.

INTERACTIVE E-BOOK -

To experience the interactive elements of
this book on a MOBILE DEVICE or TABLET,
please visit this LINK.
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MAKE YOUR LEARNING COME TO LIFE.

As you explore this eBook, watch for and then click on “live” graphics and icons for a more informative, interactive experience.
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WHAT ISA

A hybrid power system can do it all.
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Often, diesel generators on their own are oversized for the application
and underloaded, spending much of their time running while doing very
little work. This can lead to:

» Poor fuel economy
» Higher pollution levels and carbon emissions
« Loud, noisy operation

 Potential for wet stacking
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Just like a hybrid car combines battery use and an engine to deliver
maximum fuel efficiency and environmental benefits, a hybrid power
system pairs a diesel generator with an energy storage system to
achieve the same result.




HYBRID g0

ENHANCED EFFICIENCY.

When there’s low demand for power, hybrid technology allows a generator to turn off
so that only the battery supplies the power.

« When the battery runs low or demand for power increases, a BESS automatically
starts the generator, which means it only runs when necessary — and at
optimum efficiency.

 Plus, the BESS works together with the generator during times of high-power
demand, allowing a smaller, more cost-effective generator to power the

same load. ,
low and fluctuatina load
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HOW HYBRID POWER

Introducing next-gen power.
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UNDERSTANDING HOW HYBRID POWER WORKS STARTS WITH KNOWING THESE SIMPLE STATISTICS.

Like any internal combustion engine, a generator’s diesel engine works Up to five times more fuel is consumed to generate one kilowatt of
more efficiently at a steady, higher load compared to when lightly loaded. energy at 10% load compared to working at 50% load or above.

It’'s much the same as how a car uses more fuel per mile when being Because electricity is rarely consumed continuously, many traditional
driven in town compared to when driving at speed (highway driving). diesel generators spend most of their time running at a very low load,

which leads to higher fuel usage and costs.

More fuel used when Less fuel used

driving at a slower when driving at

speed. (city driving) a higher speed.

(highway driving)

CITY DRIVING HIGHWAY DRIVING
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For a generator, we look at gallons burned per kilowatt hour generated.
See how a generator’s fuel economy rapidly falls when working at a low load.
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MBE WORKING

S S

max work site load

max generator load

---------------------------------------------

avg work site load

GENERATOR RECHARGING MBE

With a Generac hybrid power system, a generator will only run when there’s work to do.
Plus, its hybrid technology will only charge the battery when running at optimum efficiency.

When there’s less work, the generator is turned off, and energy stored in the battery is then
used. Even when energy conversion losses (called roundtrip efficiency) are accounted for,
the result is less fuel consumed for the same amount of electrical energy generated.
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IT’S SIMPLE.

Decreasing the amount of fuel consumed increases your financial gain.
It goes far beyond every gallon of fuel not burned, too! Lowering fuel consumption means:

RCIN

LESS FREQUENT REFUELING LESS FREQUENT SERVICE TRIPS  LESS WASTE OIL & MATERIALS

Fewer generator running hours will result in longer times between regular scheduled service intervals —
helping you save on costs, reduce on-the-road time and have less maintenance expenses.
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When you calculate fuel savings, as well as costs saved by moving to a Consider a typical construction site that has a maximum load of 30 kW
smaller diesel generator, there’s typically a significant savings, although and uses a generator with a prime rating of 29 kW/36 kVA 24/7.
it may depend on what you currently pay for diesel fuel. A Generac hybrid power system could save up to 84 gallons of fuel

each week — that’s a 41% fuel consumption savings! Think of the

Generac can run a cost-benefit analysis to determine upfront costs

long-term fuel and financial savings!

and long-term operational benefits to help you make a highly
informed decision.

LONG-TERM FUEL AND
FINANCIAL SAVINGS

»—©0 (0
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CO, emissions directly impact fuel savings. If we use the construction site
7 2C02C02C02¢

example from the previous page, saving 84 gallons of diesel equates to a

reduction of 1 ton of CO, emissions™ per week.
« 1.3 tons of CO, (hybrid) versus 2.3 tons (diesel generator) in CO2 C0O2 C02CO2\
02 CO2 CO2 CO2 CO:
one week. 'CO2 CO2 CO2 CO2 C
Y2 C02 CO2 CO2 CO2
« Or think of it like this: 1 ton of CO, avoided is like eliminating the 12C02C02C02C
- . e ~€02C02CO02
emissions a pickup truck would emit driving coast to coast! ~02 CO2 Ct
<02 CO2\
You’ll be saving fuel, money and doing more to significantly lower carbon 20020020%06(
emissions ... a win-win-win! 1€C02C02¢
;02 CO2 CO-
*Emissions used with hybrid power system versus diesel generator alone. 020020(?020020%
J)2 CO2 CO2 Cf
C0O2 CO2 CO?
2C02C02r
mco2”

TAKE A STEP IN THE GREEN DIRECTION - TRY HYBRID

05: HYBRID POWER: A SMART INVESTMENT

04: REAL-TIME DATA AND VISIBILITY
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When it comes to air quality, long-term diesel burning can
be problematic. Studies show that a generator running Diese i 31:”93 |
under light load doesn’t operate within optimum operatin iciently

. o , choke themsslves through the
conditions, resulting in poor combustion. SCnt blp~t corhor dapasite thet

. o : 2 ¢ nEew st. T e 1 St
This means that more pollution is being produced 0 \

_ e e tnor | r nt that
for the same amount of electrical energy generated, foulCo BN 1oolOnS Arv COMip: uMisuu
compared to when a generator is working hard. A hybrid frr~ thia cil grima rnot,) Thie
power system either makes the generator work harder €uuS ~ Nt 2.2 cier v
or will turn it off, creating many more efficiencies and far arle v oren gfu |

i SCOLiuuily.
less pollution. Y
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Did you know that large generators often operate under low load
conditions? (For example, generators with optional, higher-cost
onboard load banks that burn extra fuel versus using the same energy
to recharge the BESS.) This is when an entirely unserviceable load
burns electrical energy off into the atmosphere as heat to make the
generator work harder and prevent wet stacking.

Hybrid systems load the generator to charge the battery, then
turn it off and use the energy that’s stored. This approach
promotes far less burn-off and promises significantly cleaner air.

LOAD BANKING

VS. HYBRID
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Battery storage systems make absolutely no noise, besides the
whisper of a running fan, which is almost impossible to hear above
background noise.

AVOID NIGHTTIME NOISE. p‘

Power is often needed in noise-sensitive locations like residential ‘

areas — where noise is sometimes not just an annoyance but

prohibited! Hybrid power systems can be programmed so that

running the diesel generator at designated times can be avoided '

altogether due to the BESS extending its working hours. This V
means zero noise and zero noise complaints, allowing work

to carry on ... since no loud diesel generator noise will force 0 Q
operations to shut down. ¢
|
TRY HYBRID
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THE PERFECT MIX g0

SO'£WC r Add battery energy storage

solution for far better results.

-
| |
TRY GENERATOR TRY HYBRID
Diesel generators and solar energy alone don’t work well together. Battery energy storage solutions provide a far more stable output than
However, when you add battery storage systems into the mix, it creates a generator. This means energy generated by renewables like solar can
an entirely different outcome. connect and contribute to saving the use of the battery. When solar PV is

overproducing, this excess energy can be stored in the battery for later
use, reducing generator running times and, in some cases, eliminating the
need for a generator altogether.
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POWER STABILITY

If you know anything about electricity and “power quality,”

you know its supply can be unstable and distorted. Power
created from a battery storage system is ultra-stable
(“clean”) because it’s generated by electronics that react
quickly to causes of disturbance, creating electricity that’s

of the highest quality.
The BESS advantage is that its output is always clean, @

reliable, high-quality power — with low THD compared to
some generators.

Entities such as broadcast or scientific research that use
power in remote places greatly benefit from tapping into this

clean energy source, rather than a diesel generator alone.

Diesel Generator Power e Hybrid Power
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Occasionally, a grid power supply might become
available but is limited to a specific capacity. A far better
alternative is battery storage, which can “top up” and
assist the grid supply to cover these short-term peaks in
demand. When load is low, the battery can then recharge
from spare grid power.

TWO EXAMPLES OF THIS IN ACTION ARE:

1. Powering temporary buildings such as construction

site job trailers

2. Charging higher concentrations of electric vehicles at

00

busy times of the day

| | N1
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REAL-TIME DATA

Knowledge is power.
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Understanding your power usage numbers Make more informed decisions and

eooooloeccccococooo00

today lets you better manage the cost and set take control of your power needs

energy consumption goals for tomorrow.

Get good starting point statistics to
manage your power consumption

A significant factor that sets hybrid power

cooochocoococcoocoo

solutions apart from typical conventional diesel

generation is giving you access to valuable

information: energy consumption monitoring . A _— ) tal
educe the cost and environmenta

(I NN NENT EXNNNNE TN NN

and reporting on a real-time basis. ] )
impact of your energy consumption
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HYBRID POWER:

A smart investment for your future.




A HYBRID POWER SYSTEM O = QJ

Being clean, saving carbon and cutting noise are all commendable goals, but just as important is lowering your
costs. Our hybrid power technology is already transforming industries such as utilities, construction, events,
telecommunications and broadcast and is found in countless other applications around the world.

HYBRID POWER SYSTEM PERKS

0% 1701 MORE

Cost savings: With today’s fuel Cleaner power: Battery storage More advantages: Mobile and
prices, energy storage solutions systems provide a more stable easily relocatable, it extends core
are becoming a wise alternative output than generators alone and power generator life, operates at
to traditional diesel-powered can reduce CO, emissions. Every optimum efficiency eliminating
generation, reducing fuel gallon of diesel fuel not burned is wet stacking, needs less labor/
consumption by up to 50% or CO, emissions saved. maintenance, is easy to use,
more depending on varying balances load and demand, and
load applications. shares energy consumption data.

LET’S LOOK TO THE FUTURE.

If you’re ready to learn more about how to find significant savings and forward the environment through more
efficient power generation, we’re ready to help.
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POWERING A SMIARTER WORLD

L WWW.GENERACMOBILEPRODUCTS.COM

¢ 800-926-9768

GET EMPOWERED

Generac Power Systems
S45 W29290 Hwy. 59, Waukesha WI 53189

GeneracMobileProducts.com
800-926-9768
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