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motor system

power drive system (PDS)

complete drive module (CDM)
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basic

iaries module
(BDM)

| auxil-
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motor
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motor starter
——————— contactor, softstarter,
etc.

N

motor control equipment = CDM or starter

trans-

mission

load

Machine

/

CDM - drive module, consisting
of the electronic power
converter connected between
the electric supply and

a motor as well as extension
such as protection devices,
transformers and auxiliaries
PDS - system consisting of a
CDM and a motor

Reference CDM - complete

drive module defined by mathematical equations and/or power losses, used as a basis for
determining the IE class of an individual CDM

Reference Motor - motor defined by mathematical equations and/or power losses, used as a basis
for comparing other motors
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torque producing

Test load displacement factor cos ¢ for the apparent power range S, ., of

(Reference motor) oin' yian

SIEMENS
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current /%
0,278kVA 1,29kVA 7,94kVA 56,9kVA 245kVA
(0,12kW)to | (0,75kW) to (5,5kW) to (45kW) to (200kW) to
<1,29kVA <7,94kVA <56,9kVA <245kVA <1209kVA
(0,75kW) (5,5kW) (45kW) (200kW) (1000kW)
25 0,34 0,38 0,49 0,54 0,57
50 0,51 0,60 0,71 0,75 0,78
75 0,64 0,72 0,80 0,83 0,85
100 0,73 0,79 0,85 0,86 0,87
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torque producing

current /% Test load current —*— / % for the apparent power range S, o, Of
0,278kVA 1,20kVA 7,94kVA 56,9kVA 245kVA
(0,12kW)to | (0,75kW) to (5,5kW) to (45kW) to (200kW) to
<1,29kVA <7 94kVA <56, 9kVA <245kVA <1209kVA
(0,75kW) (5,5kW) (45kW) (200kW) (1000kW)
25 0,79 0,58 0,45 0,42 0,39
50 0,81 0,71 0,60 0,58 0,56
75 0,89 0,82 0,79 0,78 0,77
100 1,00 1,00 1,00 1,00 1,00
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2,2 21,4 471
3 19,5 585
4 17,8 712
5,5 16,1 887
7.5 14,7 1099
11 13,1 1437
15 11,9 1790
18,5 11,1 2053
22 10,5 2320
30 9,6 2878
37 9,1 3351
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75 7.3 5505
90 7,1 6373
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355 6.4 22864
400 6.4 25762
500 6,4 32203
560 6.4 36067
630 6.4 40576
710 6,4 45728
800 6,4 51525
900 6,4 57965
1000 6,4 64406
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Figure 14 — Example of the relative power losses versus switching frequency
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Figure D.1 - Typical basic torque and power vs. speed profiles
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Figure G.2 — Two-dimensional interpolation
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Figure H.1 — Typical standard uncertainties with normal distribution s
for different CDM and PDS power loss determination methods

} APL method 3

-
) Figure 18 — Power loss of CDM is a sum of determined loss value and an uncertainty of the
intern © Siemens AG 2016 used determination method.
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Converter losses to EN 50598-2*

https://support.industry.siemens.com/cs/document/94059311

Efficiency class IE2 | Converter losses to EN 50598-2*
Comparison with the reference converter (90% / .0.44 % Efficiency class
100%) ' IE2
Comparison with the reference converter (90% / R
100%) 70.98 %
| A
100% 20111 W (1.16 %) ¢2422.3W(1.40 %) 3124.6 W (1.80 %) 11
o v -(.} 87.0 W (1.63 %) 94.0W (1.77 %) 104.0 W (1.95 %)
! ! 100% @ -------=---mmmmmmmmee ? ---------------- -q-
: : i :
| a : |
i i | |
1055.2 W (0.61 %) 112055 W (0.70%) ' 1430.3 W (0.83 %) 66.0 W (1.24 % 170.0W (1.31 % | 74.0W (1.39 %
50% ~@-- - —= === mmmmmmmmm e L * 50% ------ Q2% Joomasm o (1-39%)
= | | |
747.2 W (0.43 % 811 W (0.47 % : SBOW(T09% . L50W (1.12%) |
259% ~@-- ==~ o A . ( ) ' 25%¢ ¢ !
1 1 : :
i : 5 5 >
! : 3> 50% 90% f

50% 90% f
The percentage values show the losses in relation to the rated apparent power of the converter
The percentage values show the losses in relation to the rated apparent power of the converter.
The diagram shows the losses for the points (as per standard EN 50598) of the relative torgue
The diagram shows the losses for the points (as per standard EN 50598) of the relative torque generating current (1) over the relative motor stator frequency(f). The values are valid for the basic
. . . . version of the converter without options/components.
generating current (I) over the relative motor stator frequency(f). The values are valid for the basic
version of the converter without options/components.

*calculated values; increased by 10% according to the standard *calculated values; increased by 10% according to the standard
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Table 20 — Reference CDM losses for IE class 1 definition

o, [+]

Pas/ KW | Steu! kVA iguéifAR(géﬁ g::iw wo100y / % oOf | PLrcom(eo.100) / W Pat/ KW | Seeqs/ KVA iauéijAchélﬁ gt;{jgm 01000 | % of | PLrcom o100/ W
0,12 0,278 0,401 35,85 100 45 56,9 82,1 475 2700
0,18 0,381 0,550 27,30 104 55 68,4 98,7 4,74 3239
0,25 0,500 0,722 21,80 109 75 92,8 134 4,69 4350
0,37 0,697 1,01 16,84 117 90 111 160 4,66 5169
0,55 0,977 1,41 13,21 129 110 135 195 411 5554
0,75 1,29 1,86 11,02 142 132 162 234 4,10 6645

1,1 1,71 2,47 9,51 163 160 196 283 4,09 8018
1,5 2,29 3,31 8,21 188 200 245 353 4,07 9976
2,2 3,30 4,77 7,20 237 250 302 436 410 12382
3 444 6,41 6,72 299 315 381 550 4,09 15594
4 5,85 8,44 6,39 374 355 429 619 4,09 17538
55 7,94 11,5 6,01 477 400 483 698 4,09 19764
7,5 9,95 14,4 5,84 581 500 604 872 4,08 24667
11 14,4 20,8 543 781 560 677 977 4,08 27628
15 19,5 28,1 518 1010 630 761 1099 4,08 31064
18,5 23,9 34,4 5,05 1207 710 858 1239 4,08 35006
22 28,3 40,8 4,97 1408 800 967 1396 4,08 39434
30 38,2 55,2 487 1858 900 1088 1570 4,08 44336
37 47,0 67,8 4,79 2953 1 000 1209 1745 4,08 49267
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E{.,FDSUTZ_T] = LCDM(n.T) + PMHJ:[H;T‘J + PL."‘J:‘}![HLT}

DX .0IN' N>YN2A 07170 X7 AWK 121 0'XIY 0'71D ,0'10N0 11D DTANI NIDWN 7V D'TO09N — P 4 TWUNKD

7w 0'109N |"¥7 2N Nx'n CDM %w 010902 02170 K71 W5 7un ik CDM 7w 790nn 0.1% %vn 1770 01090
J0wnn 7w 0ama 91 £25% 7w 711 oy onivn 7w 100%-2 nii2a nidoayvni pMrax

(standby mode) nannn axna n>vnn 7w 0709 X7 2N XN QoA

NIN97 nTIA NITIi7a1 8-2 PDS 11y viann poonn orrinkal W-1 0r109n X7 2N XN [7Nin 197

RCDM relative RM relative RPDS relative
Torque producing torque / % torque / %
current / % PL, RCOM (0;100) P L, RCOM (50; 100) PL Rcou 5 100 p . p . p " p . p . PL, RPDS (100; 100)
. : , : L, RM (0:100) L, RM (50; 100) L, RM (100; 100) L. RPDS (0;100) * L, REDS (50; 100)
100 ‘ 100 * @ 100
P, rcom (o; 50) PL. rcom (s0; 50) P, rcom (g0; 50) P, rm o; 50) P'L. rm (50; 50) PL, RM (100; 50) — P, reps (0; 50) P\, reDs (50; 50) P reDs (100; 50)
50 -@ - 50 @ L — 50 -@
P L room (o; 25) PL rcom (s0, 25) PL, Rm (0; 25) PL RM (50; 25) P reDs (0 25) Py reDS (50, 25)
B9—————— O 59— O 25 9—m————@
RCDM relative
| » :\ﬂotor slatoro » RM relaotlve » RPDS relative
50 g0 100  fequency/% 50 100 speed / % 50 100 speed / %
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IEC 61800-9-1 Ed.1: Adjustable speed electrical power drive systems - Part 9-1: Energy efficiency of
power drive systems, motor starters, power electronics and their driven applications - General
requirements for setting energy efficiency standards for power driven equipment using the Extended
Product Approach (EPA) and semi analytic model (SAM)
IEC 61800-9-2 Ed.1: Adjustable speed electrical power drive systems - Part 9-2: Ecodesign for power
drive systems, motor starters, power electronics & their driven applications - Energy efficiency
Indicators for power drive systems and motor starters
DA X7 NRWN WIN 2V 77 X7 710 [P0 DN NIt 0in W NI AN'T? WTN |70 NRX7 (101NN qoia
VIAp7 wAT! 0'ine DA NN Mol 7w NIz (PN nniTa .0wiap 0'01ann X77 IX 0y 0'1N32'0 DN 7V
NNIY NTIAY NI 8-2 NIy
IEC 60034-30-2 Ed.1: Rotating electrical machines - Part 30-2: Efficiency classes of variable speed
AC motors (IE-code)
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