AUSTIN AMATEUR RADIO CLUB
j/o NOVEMBER 2, 2021



* Operations
* Costs




% U.S. POWER OUTAGES
IN MILLIONS OF HOURS

US power outages, 2018-2020
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+ Coronal Mass E,
* Construction Digging
* Animals

Up to 30% of Power Outages are due to squirrels




Hurricanes

\ & Tropical
Storms Storms &
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ed capacity
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* February 1

»11:00am Load shed pe _ 70% of ERCOT customer without
power S

» 2:00pm Gas generation falls to 47% of capacity

* February 19
»10:35am Return to normal operations
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ERCOT offers a free phone app to track capacity & demand




REPORT CAR D
FOR AMERIC

Trillion dollars.

1.5 Trillion
Infrastructure Bill includes
$73 Billion

1960s with a 50-yea _
expectancy. The average age is
40 years and 25% are age 50 or

more




acked by Iran

©2020 Europ Unic uccessful Cyber Intrusion”

®* 2021 Mumbai India attack by China




NEW YORK TIMES BESTSELLER

LIGHTS
]

A Cyberattack
A Nation Unprepared

Serviving the Altermath

KOPPEL

*Fescinating, frightening, and beyond timely."~Anderion Cooper
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v CONVENTIONAL VS INVERTER

CONVENTIONAL INVERTER
* Invented in 1831 by Faraday * Invented in 1987 by Honda
* Produces one block wave of AC * Step 1 produces AC power
power for each rotation of the which is converted to DC
generator

® Step 2 an electronic inverter
To produce US standard 120V/60Hz ., verts it back to 120v/60Hz AC
it must turn at a constant 1800 or

3600 rpm o

® This produces a pure sine wave
with less harmonic distortion and
Meditid fine wave protects sensitive electronics




WHAT DIFFERENCE DOES I'T MAKE?
Better Not as Good

Fuel Cost

Efficiency

Power Capacity
Cost

Noise Level




* Less complex

aéed on load

sistent power

orks on devices with
microprocessor controllers

* Can be run in parallel

®* More expensive







atural Gas/Propane)

* Multiple Fuel (Gasoline / Propane / Natural Gas )




ds ner due to

~ spillage on a hot engine

*E10 gas gunks up the
carburetor & engine, E0 gas
high cost,




term use

* Low storage fire risk




® Fuel tanks only filled to
80% capacity




yrioritization

o High fuel consumption

rate
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ural gas

* Better ma 1age

| rilig multiple fuels

issues
more complex




* The more
measured in B ur, f
fuel is required to turn the
generator at 3600 rpms for an

hour

°*1 BTU = 0.293 watt

'L er gallon

“* Diesel produces 129,500
BTUs per gallon

®* Natural Gas 100,000 BT Us
per 100 cubit feet




COMPARING FUEL COSTS (12 LOAD)

Factor Gasoline Propane Natural
4.21bs/gal

Generator 20kW 20kW 22kW
Size

Unit Cost  $2.98/gal  $3.15/gal  $2.75/gal  $0.60/ccf

Use/Hr. 0.75 gal 0.9 gal 1.89 gal 228ct

Cost/Hr. $2.24 $2.84 $5.20 $1.37
Cost/Day $53.64 $68.04 $124.74 $32.83

Cost/kWh $0.45 $0.14 $0.26 $0.06




Device Running | Starting
HOW MUCH POWER | “w*
DO YOU NEED Refrigerator 700 2200

Space Heater 1800

3250

Choose Devices you want
¢ ¢ th i Window AC
o run at the same time 180 BTUs

3950

100
25

Record the running and Box Fan
starting watts for each Cell Phone

device Charger
Coffee Maker

Add the total running
watts

Select the device with the ST
highest starting watts and Radio 30A Power

add to the total watts SUEE
Six 7Swatt light 450

bulbs

Microwave



What slze— Gen_érator
Do | Need?

ey wr o e g

IR "

*Total running watts for devices that will run at
the same time, PLUS highest starting watts
device

* Allow at least 25% above the wattage total

*Note lowest fuel cost will is running at 50% load



Six 75w lig|

Radio 30A power supply

Space Heater
TV 27”
DVD

Phone charger 20
TOTAL Needed 4470 Watts

SOURCE: Lowes Website




Six 75w light bulbs

Coffee Maker

Radio 30A power supply
Space Heater

TV 27”
DAY )

Phone charger 20
TOTAL Needed 4470 Watts

- watt

A/C 1200/3600

200

1200
1000
1800
500
100




' 1200/3600
200
1200
Coffee Maker 1000
Space Heater 1800
TV 27” 500

Six 75w light bulh

Radio 30A power supply 0 '
Phone charger 20

TOTAL Needed 4470 Watts
DVD 100




' 1200/3600
200
1200
Coffee Maker 1000
Space Heater 1800
TV 27” 500
DVD 100

Six 75w light bulh

Radio 30A power supply
Phone charger 20
TOTAL Needed 4470 Watts




Using a generator indoors CAN KILL YOU IN MINUTES.

Generator exhaust contains carbon monoxide. This is
a poison you cannot see or smell.

NEVER use inside a home
or garage, EVEN IF doors
and windows are open.

F ] -

Only use OUTSIDE and

far away from windows,
doors, and vents.

Place
Generator
20’ away
from house
to avoid

CO2

poisoning




Harbor Freight | £ ‘ - -l Harbor Freight
#10 x 50’ o #12 x 50’

$75 $45
#10 x 100 #12 x 100’

$135 $85

Make Sure the Power Cord is Rated for Outdoor Use




* Keep outlets

* Maintain air flow

®* Be sure the enclosure can handle the elements and wind




4. Allov

S. Repeat plﬁgging in one item at a

time, followed by allowing the
engine to stabilize




e carburetor jets

7. Clean the carbure
8. Drain the fuel tank




* One option is to have 2 generatc and switch back and
forth every 8 hours.




S — 15kW
17 — 22kW
House 24 — 60kW

10 od Generators Cost $10K
) o ‘Extra

* Requires a Manual or Auto Transfer
Switch




o I

* Maybe air cooler or 0oling

* Requires a transfer switch which
must be installed by a licensed

electrician



vtart

or S - 20
ending on

ature

.4. Generator starts and is at

full capacity in S seconds

=1 5. ATS switches to generator

power



Buying a larger generator will save on fuel consumption costs




Briggs &
Stratton

Available 7.5kW
Sizes 10kW 10kW 10kW

12kW 13kW 12kW

By Brand 14kW 14kW

15kW
* All Brands rated 5 of 5
. 18kW 17kW
on Power Delivery and 20lW S—— 20KW 20KkW
Power Quality 221 W
* Maijor differences By— 24KkW
enclosure materials and 25 kW 25kW
LCD display languages 27KkW
30kW 30kW 30kW 30kW
Air Cooled 32kW
Critical Circuit 36kW
38kW 38kW
45kw

Liquid Cooled 48kW 48kW
Whole House

60kW 60kW




Home Standby
Generators
Are Rated at
64dB to 69dB
At 21 feet

70 dB is 10 Times
Louder than 60 dB

Extremely Loud

dB (A)

Aircraft at take off
Car horn

Subway
Truck, motorcycle

Busy crossroads
Noise level near a motorway

Busy street through open windows
Light traffic

Quiet room

Desert
Earing threshold




* Gas line mus

* Noise level factors (ditahce to neighbors, brick vs
shrubs)

* Requires two 8 foot ground rods, 6 feet apart




y electrolyte

* 3600 rpm for 10 se
* 2400 rpm for 30 sec.
* 1800 rpm for 4 min. 20 sec.

After 400 hrs. run time
* Change air filter

® Check sparkplug gaps or
replace if necessary




Portable 2000 watt
Y Portable 4500 watt
Portable 7000 watt

Standby 10 Kw
Standby 15 Kw
Standby 22 Kw

$300 - $1300 + extension cords
$500 - $2500 + extension cords
$600 - $5000 + extension cords

$5600
$9000
$12,000










