Calculation of benefit of replacing 1E3 motor with I1E4+ motor (75 kW, 30000 rpm) for Italy,
for 0.75 of full load

1. Price of 1 kWh of active power in Italy in Euro: Cayqq,, = 0.24 Euro/kWh.
2. Power factor of the IE4+ motor at 0.75 of full load: cos (¢) = 0.912.
3. Price of 1 kVAh of reactive power in Italy in Euro for IE4+, for cos (@) = 0.912: Cr4;¢q;,, = 0 Euro/ KVAh.

if Cos (¢)> 0.9, then Cr4 4, = 0 Euro/kVAN,
if 0.8 < Cos(p)=<0.9,then Cr4q;, = 0.032 Euro/kVAh,
if Cos(¢) < 0.8, then Cr4,.4;, = 0.042 Euro/kVAh .

4. Duration of motor operation in hours per year (8 hours per day, 288 days per year): t,orx= 2304 hours.
5. Motor efficiency of IE4+ at 0.75 of full load: 7;e4.= 0.955.
6. Motor efficiency of IE3 at 0.75 of full load: 7;.3 = 0.943.

7. Active power consumption by IE4+ and IE3 motors at 0.75 of full load:

Pajoss = Tt 0 = S22 2304 = 1356893 kWh,

_ 0.75Pyp _ 07575

Paie3 - Nies work — 0.943
Le: .

2304 = 137449 kWh.

8. Payment for consumed active power by IE4+ and IE3 motors at 0.75 of full load:

PAYies+ = Pliea+ * Cayrary = 32565 Euro,

PAYiez = Pajes - Cajeqry, = 32988 Euro.
9. Benefit per year due to increased efficiency
Eqct = payies — PaYies+ = 423 Euro.
10. Power factor of an average IE3 motor at 0.75 of full load: Cos (¢);.; = 0.84 .
11. Price of 1kVAh of reactive power in Italy in Euro for the IE3 motor (Cos (¢);e3 = 0.84):
C73tary = 0.032 Euro/ KVAh.

12. Reactive power consumption by IE4+ and IE3 motors at 0.75 of full load:

1=Cos™(@) _ 6910 kAN,

Qiear = Pajesr Cos(@)

V1=Cos*(@ies — gg783 KA.
Cos(@)ie3

Qie3 = Paies
13. Payment for consumed reactive power by IE4+ and IE3 motors:
Payricssr = Qiear ' Cr4yqry = 0 Euro,
PayTies = Qiez * C131tqy, = 2841 Euro.
14. Benefit per year due to increased power factor at 0.75 of full load:
Ereact = PAYTie3 — PAYTiear = 2841 Euro.
15. Benefit per year due to increased efficiency and increased power factor at 0.75 of full load:
Eqce = 423 Euro, Ereact = 2841 Euro.

16. Total benefit per year due to replacement of an average IE3 motor with an IE4+ motor at 0.75 of full load:

Eone year = Eact + Ereact = 3264 Euro.



