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Sizing the Generator

Three Phase Power




Power Generator Formulas

Standard Electrical Formulas Used for Power

Consumption Calculations

TO DETERMINE: SINGLE-PHASE THREE-PHASE

KYA %Fﬁ Ix ono é 73
Kilowatts % W
Horsepower IxEx ?:%FF x PF IxEx 1-?3}%’42 %EFF x PF
Amperes (when HP is known) £ x% e T X%F s
Amperes (when kW is known) %ﬁ;ﬂ_ﬂ 1%’:
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HP x 746
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KW > 1000
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Amperage of 3 Ph Generators

Amperage (120/208 3-Ph, 80% PF)

KW x 1000
E xPFx1.73

30 KW Generator = 30,000

AMPS

208 x .8 x1.73




Amperage of 3 Ph Generators
80% Power Factor

kVa

EEREE 175 165
EXSEEN 26.1 247
EEZEETN 347 33
EENAEEEE 52 495
mm 69.5 66
EEIFEE 87 825
[ 104] 99
EREN 139 132
. 173 165
208 198
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kW mmmmmm-l

12.3 12 11.3
166 16.2 15.1
249 244 225
33:2° 304 28
455 415 405 37.8
546 498 437 45.2
73 665 65 60

91 83 81 76

13.6
18.2
27.3
364

109 9896 975 9N
136 123 120 113
146 133 130 120
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Amperage of 1 Ph Generators

Amperage (120V- 1-Ph, 80% PF)

KW x 1000
E xPF

30 KW Generator = 30,000

AMPS

120 x .8




Compare 3 PHto 1 PH

JOKW — 1 Phose — 80% PF 120V
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312 AMPS

NEUTRAL

JOKW — 3 Phase — 80% PF 120/208v

A GEN )/
| [] PH A 104 AMPS
PH B 104 AMPS

PH C 104 AMP3S
NEUTRAL

Both Generators produce the
same amount of total POWER —
WATTS - but in completely
different methods of delivery.




Example

— MAIN BLDG PANEL LAB LOAD PANEL Assume:
- INVERTER / CHARGER - |8 oCharger is set
A L at 30 amps.
T e N i Lab Loads will
be 15 amps
*Total expected
e amp draw — 45
Al | BATTERY BANK amps
A GEN )/ *Everything here
S is single phase.
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Example

We need to supply 45 amps to the Inverter /
Battery / Lab Load system from a generator.

We would probably select a minimum 15 KW

three phase generator, producing 52 amps (per
phase).

(single phase generators over 5 kw are often
hard to find.)

Most often the difference between three phase
and single phase is not considered.




The result:

15KW — 3 Phose — 80% PF 120,208y

=,

INVERTER / CHARGER

L48 LOAD PANEL

LR ol
A GEN )/
1571w 52 AMPS
| I  PHB 52 AMPS
PH C 52 AMPS
NEUTRAL
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Other likely Scenarios

* For expediency, a ministry purchases a
trainload of 30KW, 3PH generators.
— Good discount
— 30 KW sounds plenty big enough
— Not sure of the application (single phase,

three phase, 240V, inverter, no inverter???

* Result: Much more fuel is burned, or
health services are not provided because
fuel can not be afforded.




Discussion Topics

* Suggested Solutions?
* What does unbalancing do to a generator?

* Questions for Generator representative?




