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Proper Sizing

» Anunder-sized generator can damage your connected equipment or your generator.
» An over-sized generator is a waste of money. You’re paying for more capacity than you

need.
Many people do not consider the extra starting wattage requirement from motor loads.

How to Size It

1.
2.

3.

Identify the critical appliances that you’ll want running during a power outage.
Calculate your “rated” wattage requirements. Rated, or running wattage, is the amount
of electricity necessary to run your appliances continuously.

Calculate your “surge” wattage requirements. Surge, or starting wattage, is the
additional amount of electricity needed for 2-3 seconds to start electric motors
commonly found in household appliances (such as furnace fan or refrigerator).

Since appliances rarely start-up at the same time, you will only need to factor in the
appliance with the highest additional surge watts.

Decide whether the generator will be sized for using appliances simultaneously or for
manually rotating appliances.

What Watt?

Check the serial plate or owner’s manual for a listing of the appliance’s wattage
requirement

If it does not list watts, then multiply Volts x Amps = Watts. For example, a television
running at 120 volts and 2 amps would = 240 watts.

If it does not list the additional surge watt requirement: This can range from 2 to 7 times
the running wattage, but typically is 2 to 3 times the running wattage. So you may need
to estimate it accordingly if the serial plate or owner’s manual does not list the surge
watt requirement.



Wattage Worksheet Example

» Refrigerator: 800 running watts, 1600 additional surge watts

* 1/2 hp furnace fan: 800 running watts, 1300 additional surge watts
» Deep freezer: 500 running watts, 500 additional surge watts
 Television: 500 running watts

» 6 Lights, 75 watts each: 450 watts

Additional
Tool or Appliance Rated (running) watts Surge (starting) watts
1. Refrigerator 800 1600
2. Furnace Fan 800 1300
3. Freezer 500 500
4, Television 500 -
5. 6 Lights, 75 w each 450 -
6.
7.
8.
9.
10.

Total Rated Watts 3050
+ Highest Additional Surge Watts 1600
Total Watts 4650

» With this example, you need a generator that produces at least 3050 total rated watts
and 4650 total surge watts.

» With this example, we are assuming that only one motor load (surge watts) will cycle or
start at the same time.

» Wattage requirements will vary. For example, different refrigerators may have different
wattage requirements. The following pages are average and typical wattage guidelines, but
are estimates only. Check your appliance for exact watage requirements.



Take-Home Sizing Sheet

1. Identify the critical appliances that you’ll want running during a power outage.

2. Calculate your “rated” wattage requirements. Rated, or running wattage, is the amount of electricity
necessary to run your appliances continuously. Ideally, look at the appliance’s serial plate or owner’s
manual to determine its wattage; or, use the following wattage sheets.

3. Calculate your “surge” wattage requirements. Surge, or starting wattage, is the additional amount of
electricity needed for 2-3 seconds to start electric motors commonly found in household appliances
(such as furnace fan or refrigerator).

4. Since appliances rarely start-up at the same time, you will only need to factor in the appliance with the
highest additional surge watts.

5. Decide whether the generator will be sized for using appliances simultaneously or for manually
rotating appliances.

Additional
Tool or Appliance Rated (running) watts Surge (starting) watts

Ble[®|N @], |w N =

Total Rated Watts
+ Highest Additional Surge Watts

Total Watts



WATTAGE REFERENCE GUIDE

FREQUENTLY ASHED QUESTIONS

Whar i § con't determine the rated ar dhe g wail requirensent for & ool ar applionce?

If the rasedfranning waers are nocon the wal or applissce, you may estmade using the following equatan: WATTS=VOLTS x AMPS,
Oaly motor-drven fems will have an addidonal sarge requirement. The additians] surge watts required may be soinaed

ar | = 2% che racadfnumning warts.

Wity ix only omr additional mrge wai item lﬂh'ﬂhhpﬂwmrmw

Unlike raced wars, surge wares are anly nesded daring the fst fow scconds of operacion. o mosr esses, anly ane fven will sae

or cycle ar the mme cime, cherefore this & che mase accursee suimate, The guide below lios raced and serge ware soeals
separately ra help you deormine which wal or appliancs reprasancs yousr mesl waespe requirement.

ADDITIONAL ADDITIONAL
TOOL OR AFFLIANCE SURGE (STARTING] | TOOL OR APPLIANCE SURGE (STARTING)
WATTS WATTS
HOME OFFICE
Light Balb - 75 Wart - S,
Deep Freezar 5041 Personal Compurer
Sump Pump 1300 with 17° Monirms N
Befrigeracor/Freczer 1600 Fax Machine -
Water Well Pump 1/3 HP 2000 Las Fomier -
Inkger Prinser =
HEATING/ Copy Machine )
COOLING
Space Herer _ OTHER
‘Table Fan - 14" 400 Security Sysvem. -
Ceiling, Far: © Hoo 1200 AMIFM Clock Radio -
Farrace Fan Blower JZHP 800 1300 Garage Door Opeser - 112 HP 520
Windaw AC - 10000 BTU 1200 1800 Hair Dryer - 1250 Wane -
Window AC - 12000 ETU 8290 3950 Electric Wiser Heater - _ :
* Cenral AC - 10000 BTU 1500 4500 4D Gallim, S A00D -
Heas Pump il s e 4500 DO-IT-YOURSELF i
KITCHEM JOBSITE p
Bdicrewave Oven - 1000 Watt _ Chearrs Halogen Work Light . 100D &
Coffer bnker B Airless Spraper - 113 HP -0 1200
i o . A Recipeocaring Saw CmaD =
E:ﬁ;ﬁ":‘_‘ﬂi’g’:'““ o e :,r-_m Edeceric Drill - 172 HP 1000 1000
e Circular Saw -7 114" 1500 1500
FAMILY ROOM Pk Mites Saw - 107 1800 1800
CAVTHOEE Mayer “og - Maner foiner - 6° Coag0o 180D
VR il _ Table/Raclial Arm Saw 10° == T i I
Steren Receiver e 5] S - Air Compresser - 1 102 HP 2500 2500
Calor Television - 27° Cai =
The abave ar cirimate only. Check yonr mal ar aypliamet fior mare 2
LAUNDRY ROGM e ww‘M-mmmaMhmn;ﬁmwﬁnﬁm'uﬂ::w
Tron 1200 - waitage requiresasnrs For coect wattages, ook the dara plate or seomerd
Washing Machine 1150 2250 mancal o dhe item yow wisls in power.
Clothes Dryer 00 1350

* Pleave covesill g elertrician for paur partivuler cenrmal A0 reguivem can.

Home Generator Systems




UVErionding a gensrator i excess of its rated wattage
capacity can result in damage to the generator and to con-
nected electrical devices.
Oihgerve the following, to pre-
vent overloading the unit:

Add up the total wattage of all
electrical devices 1o be con-
nected 2t ope time. This total should MOT be greater than
the senerator’s wattage capacity. The rated wanage of
tools, appliances and motars usually can be found on a data
plate or decal affixed 10 the device,

If the wartage information is not available, multiply
volts times ampere rating to determine watts (volis x amps

How much LOAD should
your generator take?

= walts). Some electric motors, such s induction types,
require about thres times more watts of power for staning
than for running. This surge
of power lasts for only & few
seconds when staming such
moLoos.

Be zure yvou allow for this
high starting wattage when selecting elecirical devices to
connect to your generator, and when buying your generator.
First figure the watts needed to start the largest motor. Add
to that figure the mnning watts of all other connected
loads, The list below can help you o determine the wantage
of varions household ilems,

Device ... e RLTTN T WaELS
Battery Eha.rgcr I:Zﬂﬂm.]:l} IO | |
Belt Sander (3-inch) .., - 1,000
Electric Chain Saw 1,300
Circular Saw (6 12-inch) e eremrrencrarennesS00 10 1,000

*Clathes Dryer (EIBCtie) co e mssmsmsim sty o
*Clothes Dryer (Gas)........... 00
= athes Washer o esemin L 130
Coffes Maker... 1,730

*Compressor (1 HP} .
*Compressor (34 HP) . o.c.
*Compressor (12 HP....
F IR 1 ovoran e mrsmrrem remmsmmmsne
Dise Sander {E'*-inr:h.‘.l ---------------

Electric Mail Gun
Electric Rangs [per E]tm:nt_'] ,
Electric Skillet .. .
*Fumﬂl:-e: Fan (3.."5 I-I.E"j

Hedge Trimmer. commemmmmmmmaia
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Impact Wrench
Lawn Mower ...

Light Bulb..., e
*Milk le:r P
0il Burner on Fumar_'z
Oil-Fired Space Heater [14a,um ij.....

Oil-Fired Space Heater (85,000 Bru).......

Oil-Fired Space Heater (30,000 Btu).......

*Paint Sprayer, Airless (103 HP).ocoeeeee
Paint Sprayer, Airless (handheld) i
23T 1T O

*Submersible Pump (1 112 HP}....
*Submersible Pump (1 HF)
*Submersible Pump {I."Z HP}

*Sump Pump ... .
*Table Snw (lﬂ-mcl:l}




Table 1--Wattage and Horsepower Requirements of
Typical Farm and Residential Equipment

=% indicates a non-molorized ebectric load

Kind of Egquipment Typical Size
Farm Equipment; Horsepaower  Running Watts
Milking VACLUT Durmp 5-15 4,380 - 12,030
Helke milk coolar i-712 1,005 - 8,948
Ak pump 1-2 7.005 - 1,835
Water pump 13- 2 360 - 1,855
Water heater == 1, 500-4,500
Milking parior heater e 2,000-10,000
Space heater * 1.000-5.000
Ventilation fs 1= 7 295 - 1,005
ity unloader 2-7F iz 1,835 - 6,430
Electric fence - F-10
Faad grinding i-10 1.005 - 8,475
Feed mixing i-5 1,008 - 4,350
Feed conveyar -5 25 - 4,530
Gurter clesndr 3-8 2,635 - 4,288
Innfrared lamp . 175 - 280
Vard light b {00-500
Shop teols 15 -1 205 - 1,005
Rasldential Equipment. Harsepower  Running Waits
Refrigerator (15 cu 1) Tid - 142 285 - 525
Froozer 148 - 142 295 - 525
Coffesmaker . 1.000-1, 500
Furnace fan Tad - 172 285 - 528
Electris range wioven = 5000 - 72, 200
- Microwave aven e 1,450 - 1,600
Elacirie heatar we G00 & up
Aadlia .. &0 -200
Windaw alr conditloner 15 - 2 528 - 1,480
Central air conditioner 2.5 1,490 - 4,380
Eleciric fan 146 = 144 205 - 295
Electric watar heater w= 1,600 - 5,000
Water pump -2 525 - 1,480
Talevislon e B0-500

Assumed motor efficiency valoes: 1/6, 81%; 104, 63%;
13, 69%; 12, T1%; 304, T2%; 1, M4%; 1%, 75%; 2, TTE;
3, 79%; 5, B5%; T4, 87%; 10, 83%; 12, S0%; 15, 93%.




Proper Installation

» Atransfer switch is not necessary, for small portable generators that serve a single
appliance like a freezer or other appliance that plugs directly into the generator.
» Atransfer switch IS necessary, if you are connecting directly into the home’s wiring (ie,
at the service panel). (See National Electrical Code)
» The double-pole, double-throw switch:
» Double-pole means that there are two pairs of wire lugs available for connection
of hot conductors. The third wire (neutral) is continuous and is not switched.
Ground wire is also continuous.
* Double-throw means you can place or “throw” the switch into two different
positions (utility power or generator power).
» This prevents electricity from flowing simultaneously to both the customer’s
home and the utility’s system.
» That’s called “backfeeding,” and it can kill lineworkers or the unsuspecting
public.
» Switch also prevents feedback of power when utility service is restored, which
otherwise would destroy the generator.
» Located between the utility meter and the loads to be served (see diagram).
 Should be located within 25 feet or less of the generator, or at central meter pole.
* Size of the switch is determined by the loads to be served (in amps).

From main power source (meter)

Double-throw switch

To main fuse box

The switch -- either up (utility
power) or down (generator

From generator



GenerLink

Generator Transfer Switch

Now available from Midwest Electric

o Safely separates your generator from the utility powerlines
e No subpanel necessary

e No re-wiring necessary

e Just plug in your generator

e Co-op installs in 30 minutes

e Just plug in your generator and you're all set
e Payment options: Pay in one invoice, or spread out 12 months on your electric bill

Options
* MA23-N: Standard Unit (30 amp, 20 foot cord; 7,200 running watts): $650.47

($696 w/tax; or $58 per month for 12 months)

* MA23-S: 30 amp surge unit (same as above, incl. surge protection): $740.19 ($792
wi/tax; or $66/month for 12 months)

* MA24-N: 40 amp standard unit (40 amp, 20 foot cord; 9,600 running watts):
$773.83 ($828 wi/tax; or $69/month)

* MA24-S: 40 amp surge unit (same as above,
incl.surge protection): $863.55 ($924 wi/tax; or
$77/month)

Cord Options
* The 20 foot cord comes standard at no additional

cost.

* You can purchase a 40’ cord for $57 extra along
with the Generlink price; a 60 cord for $114;
an 80’ cord for $168

* To purchase a separate or additional cord (20 or
30 amp): 20 ft- $152; 40ft- $185; 60ft- $220;
80ft- $255; 100ft- $310




Other Safety & Maintenance Issues

“Exercise” -- Run the generator for one hour once a month

» Generator should be grounded, using #6 solid copper wire and an 8-foot ground rod.

» Never run a generator inside a basement, or a garage or any enclosed area. It creates
deadly carbon monoxide fumes.

» Never shut off a generator under load. Shut off the load first.

» Check with your insurance company to see if you’ll qualify for a reduced premium for

having a standby generator.



