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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2. (see www.iso.org/directives)
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INTERNATIONAL STANDARD

ISO 21782-3:2019(E)

Electrically propelled road vehicles — Test specification
for electric propulsion components —

Part 3:
Performance testing of the motor and the inverter
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5.1

Scope

5 document specifies performance tests for the motor and the inverter designed-as a volf
tric propulsion system for electrically propelled road vehicles.

Normative references

following documents are referred to in the text in such a wdy that some or all of th
Stitutes requirements of this document. For dated referenees;“only the edition cited 4
ated references, the latest edition of the referenced documént (including any amendmen

21782-1, Electrically propelled road vehicles — Test specification for electric propulsion ¢
art 1: General test conditions and definitions

Terms and definitions

the purposes of this document, the terms and definitions given in ISO 21782-1 apply.

and IEC maintain terminological databases for use in standardization at the following ad

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: availabteyat http://www.electropedia.org/

Abbreviated terms

the purposes 6f this document, the abbreviated terms given in ISO 21782-1 apply.

Tests

Motor test

age class B

Pir content
pplies. For
[s) applies.

omponents

dresses:

5.1.

5.1.

1 Measurement of loss and efficiency

1.1 General

The purpose of this test is to operate the motor under the specified operating conditions and to measure

the

5.1.

loss and efficiency of the motor in order to ensure that the performance is as designed.

1.2 Test diagram

The test diagram is shown in Figure 1.

© IS0 2019 - All rights reserved
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Either the two-wattmeter method or the three-wattmeter method may be used for the three-phase

power measurement.

Using the three-wattmeter method is recommended.
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torque/speed detector

torquespeed meter

rque (in Nm)

spectrum analyser/power meter

motor input current (in A)
motor £put voltage (in V)

motor 4peed (in min-1)

5.1.1.3 Testeonditions

Figure 1> Diagram for measurement of loss and efficiency of the motor

The test conditions are shown in Table 1.

Table 1 — Conditions for measurement of loss and efficiency of the motor

Test conditions

Value

Remark

Inverter input voltage

Rated voltage as defined in ISO 21782-1:2019, 3.22.

For the inverter input
voltage tolerance, see
ISO 21782-1:2019, 5.3.

Ambient conditions

Room temperature (RT) and humidity as defined in

ISO 21782-1:2019, 5.4.

© ISO 2019 - All rights reserved
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Table 1 (continued)
Test conditions Value Remark
Coolant temperature Maximum temperature for unlimited operating capability — In case of liquid
cooling
— Ethylene glycol and
propylene glycol as

examples of coolant

— Iftechnically
feasible, the tests
shatt be penformed at
coolanttemnperature
of 65CC. Otherwise
the-deviatign shall be
documentefl in the
test report.

Coglant flow  |Liquid |Minimum flow rate for unlimited operating capability

ratg Air Minimum flow rate for unlimited operating capability,

Op¢rating point Test points as defined in ISO 21782-1:2019, Figuré-t
_ "a"' "a’"’ "b"’ "plll to "p10" (Optional lle"’ "e)"’ llf"' l’pllll tO "ploll’)

Switching frequency The frequency shall be agreed between theSupplier and
customer.

Op¢rating time — The operating points "a", "a’", "p;5%\p3", "ps", "p7", "Po", For regenerative
"P1g": 2 sor 10 s (optional 30 s, 60°s) operating goints, the

same operdting time
applies as fpr corre-

— The operating points "p3% "p,", "ps", "Pg": 1 800 s or maxi- |sponding mjotoring

mum allowable time for,témperature protection operating goints.

— The operating point "b": 1.800's

5.1]1.4 Test procedure

1) [The test motor shall be operated ‘at specified operating points for the operating time|defined in
Table 1. Motor input poweroutput torque and speed shall be recorded. Each average|of the last
one second of the recordstshall be used. See Annex A for information about the irffput power
measurement.

2) |The loss and efficieney shall be calculated by using Formulae (1) and (2):

P
Ny =—22%x100 €))
Pmi
Pt =Pmi = Pmo (2)
where

N, is the efficiency of the motor (in %);
P, is the motor output power (in W);
P_; is the motor input power (in W);
P, is the loss of the motor (in W).

The measurement of regenerate operation may be decided by agreement between the supplier and
customer.

© IS0 2019 - All rights reserved 3
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5.1.2 Temperature ri

5.1.2.1 General

se test

The purpose of this test is to operate the motor under the specified conditions and to measure the
temperature rise in the motor in order to ensure that the motor thermal performance is as designed.

5.1.2.2 Testdiagram

The test diagram is shown in Figure 2.

Key

DUT
motor
inverter
load

thermojmeter
torque{speed meter

O 0 N O U1 H W N -

motor orque (in Nm)

torque/speed detector

measurfement point temperature (in °C)

10 motor gpeed (immijn1)

Figure 2 — Diagram for temperature rise test of the motor

5.1.2.3 Test conditions

The test conditions are s

hown in Table 2.

Table 2 — Conditions for temperature rise test of the motor

Test conditions

Value

Remark

Inverter input voltage

Rated voltage as defined in ISO 21782-1:2019, 3.22.

For the inverter input
voltage tolerance, see
ISO 21782-1:2019, 5.3.

Ambient conditions

RT and humidity as defined in ISO 21782-1:2019, 5.4.

© ISO 2019 - All rights reserved
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Test conditions

Value

Remark

Coolant temperature

Maximum temperature for unlimited operating capability

— In case of liquid

cooling

— Ethylene glycol and
propylene glycol as
examples of coolant

— Iftechni

feasible, the tests

cally

shatt be pe
coolantteni
of 65CC. Ot
the-deviatig
documente
test report.

ormed at
perature
herwise

n shall be
1 in the

Coglant flow  |Liquid

Minimum flow rate for unlimited operating capability

rate Air

Minimum flow rate for unlimited operating capability,

Op¢rating point

The points as defined in ISO 21782-1:2019, Figurelt

_ nan’ nbn

May be set
ment betwyg
supplier an

by agree-
en the
1 customer.

Switching frequency

The frequency shall be set by agreementbetween the
supplier and customer.

Op¢rating time

— The operating point "a": 2 s or 10's

— The operating point "b": 1 800ss

5.1]2.4 Test procedure

The test motor shall be operated at specified operating points, and the temperature at the me

points shall be recorded.

For|each torque-speed point, after(the operating time as defined in Table 2 passes, the t¢

shall be recorded.

An |nverter that has the abilityto operate continuously at the maximum torque point may bg

The temperature of coil.shall be measured at the points assumed as the highest. The mg

asurement

mperature

b used.

asurement

points in the coil and‘other measurement points can be added by agreement between the syipplier and

cusfomer.

5.113 Torgqué characteristic test

5.1)3.1X_YGeneral

The purpose of this test Is to operate the motor under the specitied operating conditions and to check
the torque characteristics in order to ensure that the motor performance is as designed.

5.1.3.2 Testdiagram

The test diagram is shown in Figure 3.

© IS0 2019 - All rights reserved
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Figure 3 — Diagram fortorque characteristic test of the motor

5.1.3.3 Test conditions

The test conditions are showayin Table 3.

Table 3>~ Conditions for torque characteristic test of the motor

Test copditions Value Remark

Inverter input voltage |Rated voltage as defined in ISO 21782-1:2019, 3.22. For the inverter input
voltage tolerance, spe
1SO 21782-1:2019, §.3.

Ambient conditions RT and humidity as defined in ISO 21782-1 2019, 5.4.

6 © IS0 2019 - All rights reserved
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Table 3 (continued)

Test conditions Value Remark
Coolant temperature |Maximum temperature for unlimited operating capability — In case of liquid
cooling
— Ethylene glycol and
propylene glycol as

— Iftechni

examples of coolant

feasible, the tests

cally

coolantte

of 65,CC. Ot
the.deviatid
documente
test report.

shall be p(:rllrormed at

perature
herwise

n shall be
1 in the

Coglant flow |Liquid |Minimum flow rate for unlimited operating capability

rate Air Minimum flow rate for unlimited operating capability

Op¢rating point The points as defined in ISO 21782-1:2019, Figure I
—"a","a’", "c","d"

Op¢rating time — The operating points "a", "a’", "c" and "d"<Z s or 10 s (op-
tional 30's, 60 s)

5.1]3.4 Test procedure

The

Tabje 3. Motor input power, output torque and-speed shall be recorded. Each average of t

sec
5.1

5.1
Thd

dyn
des

5.1
Thd

test motor shall be operated at specified operating points for the operating time as

nd of the records shall be used.
4 Cogging torque test

4.1 General

purpose of this test is (to) operate the permanent-magnet motor at a low speed on
amometer and to measure the waveform of torque in order to ensure that the cogging t
gned.

4.2 Test diagram

test diagram is shown in Figure 4.

defined in
he last one

the motor
orque is as

©IS

02019 - All rights reserved
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Key

DUT
motor
dynam¢meter
torque/speed detector
torque{speed meter
motor forque (in Nm)

N O U W N

motor §peed (in min-1)

Figure 4 — DiagramAor cogging torque test of the motor

5.1.4.3 Test conditions

The test conditions are shown in Table 4.

Table-4“— Conditions for cogging torque test of the motor

Test copditions Value Remark
Ambient conditions RT and humidity as defined in ISO 21782-1:2019, 5.4.

5.1.4.4 Testprocedure

1) A motor shaft shall be connected to the torque detector such as a rotary encoder or a dedicated
measurement system. During the measurement at no load and at a speed as low as possible, the
cogging torque waveform shall be measured.

2) The cogging torque shall be the peak to peak value of the measured waveform.

8 © IS0 2019 - All rights reserved
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5.2 Inverter test
5.2.1 Measurement of loss, efficiency and conversion rate

5.2.1.1 General

The purpose of this test is to operate the inverter under the specified conditions and to measure the
loss and efficiency of the inverter in order to ensure that the inverter performance is as designed.

5.2.1.2 Test diagram

The test diagram is shown in Figure 5.

Either the two-wattmeter method or the three-wattmeter method may be used for;three-phase power
megsurement.

Using the three-wattmeter method is recommended.

== === - = ——— -

| J) 1
I

N L 2

3 I/ |

I
I
I
I 4
I
]

D

LB ) R (S |

Key
DUT

inverter

DC powex Supply

ACAoad

spectrum analyser/power meter

inverter input current (in A)
inverter input voltage (in V)
inverter output voltage (in V)

O© 0 N O U1 o W N =

inverter output current (in A)
Figure 5 — Diagram for measurement of loss, efficiency and conversion rate of the inverter

Examples of AC loads are shown below:

— actual motor: Motor specified by agreement between the supplier and customer;

© IS0 2019 - All rights reserved 9
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motor emulator: Electric load which emulates electric characteristic of actual motor;

— ACL: 3-phase inductance equivalent to the leakage inductance of the motor;

5.2.1.3 Test conditions

The test conditions are shown in Table 5.

Table 5 I:Cmmnmsianmaasuxemmmﬂms,eﬁﬁﬂﬂnqmnimmmmuhumntﬂ

RL load: ACL with series resistance equivalent to phase resistance of the motor.

Test copditions Value Remark
Inverter input voltage |Rated voltage as defined in ISO 21782-1:2019, 3.22. |For the inverter input.voltage fol-
erance, see IS0 2178231:2019, b.3.
Operating point The points as defined in ISO 21782-1:2019, Figure 1 |In case of no paired motor, a
g e representatiye ‘current frequepcy
a, of 200 Hz shall be used.
For regenerative operating
points,-the same operating tinje
applies as for corresponding
motoring operating points.
Ambient conditions RT and humidity as defined in ISO 21782-1:2019,/5.4-
Coolant temiperature |Maximum temperature for unlimited operating — In case of liquid cooling
capability — Ethylene glycol and propylgne
glycol as examples of coolant
— If technically feasible, the
tests shall be performed at
coolant temperature of 65 °C.
Otherwise the deviation shall pe
documented in the test report
Coolant flofv |Liquid |Minimum flow rate for{lunlimited operating capability
rate Air Value of design spécification
Output frequency Rated frequency (f,) as defined in ISO 21782- May be changed by agreement|be-
1:2019, 3.20. tween the supplier and custonjer.
Switching frequency |In accordance with the designed frequency May be changed by agreement|be-
tween the supplier and custonjer.
Operating fime —<{The operating point "a": 2 s or 10 s (optional
30-s,605s)
— The operating point "b": 1 800 s
5.2.1.4 Testprocedure

The test shall be carried out as follows.

1)

The test inverter shall be operated at specified output-current points for the operating time defined

in Table 5. Inverter input power and output power shall be recorded. Each average of the last one
second of the records shall be used. See Annex A for information about output power measurement.

2)

P.
n; =—>x100

ii

10

The efficiency, conversion rate and loss shall be calculated by using Formulae (3) to(5):

© ISO 2019 - All rights rese
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_ Pio_fund %100

T]i_conv “p.
11_mean
Py =F; - B,
where
n;i is the efficiency of the inverter including harmonics and ripples (in %);
‘o is the inverter output power (in W);
L is the inverter input power (in W);
Ni_ cony 1S the conversion rate of the inverter (in %);
Piy funa 1s the fundamental inverter output power (in W);
Pii mean 1S the average inverter input power (in W);
Py is the loss of the inverter (in W).

5.2]2 Temperature rise test

5.2]2.1 General

Thd

temperature rise in the inverter in order to ensute that the thermal performance of the inj

des

5.2/2.2 Test diagram

Thd

(4)

(5)

purpose of this test is to operate the inverter*under the specified conditions and to measure the

gned.

test diagram is shown in Figuré.6!

© IS0 2019 - All rights reserved
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| 1 |
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1/ 2 I
O
; O——9
3 | | |
— | -4 ( | N 4
T | / T )\ |
' il %S i 1 B,
] S
e —— |
| / |
7 8 9
5 6
Key
1 DUT
2 invertel
3 DC power supply
4 ACload
5 thermometer
6  spectrym analyser/power meter
7  measurement points temperature (in °C)
8 invertefl output voltage (in V)
9 invertef output current (in A)
Figure 6 — Diagram for temperature rise test of the inverter
Examples ¢f AC loads are shown below:
— actualjmotor: Motox Specified by agreement between the supplier and customer;
— motorjemulatoriElectric load which emulates electric characteristic of actual motor;
— ACL: 3}phase inductance equivalent to the leakage inductance of the motor;

— RLload: ACL with series resistance equivalent to phase resistance of the motor.

5.2.2.3 Test conditions

The test conditions are shown in Table 6.

Table 6 — Conditions for temperature rise test of the inverter

Test conditions

Value

Remark

Inverter input voltage

Maximum voltage for unlimited operating capability as
defined in ISO 21782-1:2019, 3.13.

12
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Table 6 (continued)

ISO 21782-

3:2019(E)

Test conditions

Value

Remark

Output current

The points as defined in ISO 21782-1:2019, Figure 1

_ nan' llb"

Ambient conditions

RT and humidity as defined in ISO 21782-1:2019, 5.4.

Coolant temperature

Maximum temperature for unlimited operating capability

— In case of liquid cooling

— Ethylene glycol and
propylene glycol as

exaplesetesglant

— If technicall
ble, the tests sh
perforgned at c
temperature of]
Ofherwise the fleviation
shall be docum
the test report.

feasi-
all be
olant
65 °C.

bnted in

Cod

lant flow rate

Liquid

Minimum flow rate for unlimited operating capability

Air

Minimum flow rate for unlimited operating capability

Out

put frequency

Rated frequency (f,) as defined in ISO 21782-1:2019, 3.20.

May be changed
ment between the supplier

and customer.

by agree-

Switching frequency In accordance with the designed frequency May be changed by agree-
ment between the supplier
and customer.

Op¢rating time — The operating point "a":2s or 10 s

— The operating point{b”: 1 800 s
5.212.4 Test procedure

1y

2)

Add

Wh
cor

inlet andloutlet of coolant.

The inverter shall be operated by'the I,_,,, and the temperature of each part of the inver
recorded after the specifiedttime (¢,) passes.

— electrode part-of‘power semiconductor or specified point of the cooling compong
connected to these parts;

bn thetest is conducted with the paired motor, the I,_; g¢( shall correspond to M,_; oo, @
respond to M,_, or P,_,.

ter shall be

The temperature of testiinverter shall be measured at the measurement points as showin below:

nts closely

itional measurement points can be added by the agreement between the supplier and customer.

Td I,_, shall

5.3 Chopper test

5.3.1 Measurement of loss, efficiency and conversion rate

5.3.1.1 General

The purpose of this test is to operate the chopper under the specified conditions and to measure the
loss and efficiency of the chopper in order to ensure that the chopper performance is as designed.

© IS0 2019 - All rights reserved
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5.3.1.2 Testdiagram

The test diagram is shown in Figure 7.

Key

O 0 N O U1 W N -

5.3.1.3 Test conditions

The test conditions.axé€ shown in Table 7.

Table 7 — Gonditions for measurement of loss, efficiency and conversion rate of the choppér

14

DUT
choppefr
DC power supply
load
spectrym analyser/power meter
choppelr input current (in A)
choppelr input voltage (in V)
choppelr output voltage (in V)
choppelr output current (in A)

Figurg 7 — Diagram for measurement of loss, efficiency and conversion rate of chopper

Testtonmditions Yatue Remmark

Chopper input voltage|Rated voltage as defined in 1SO 21782-1:2019, 3.22.|For the chopper input
voltage tolerance, see
[SO 21782-1:2019, 5.3.

Output voltage Maximum voltage for unlimited operating capabil- | Can be changed by the
ity as defined in ISO 21782-1:2019, 3.13. agreement with the
customer.
Output current — Maximum current: [,_,

— Rated current: /,_; g9

Ambient conditions |RT and humidity as defined in ISO 21782-1:2019,
5.4.

© ISO 2019 - All rights reserved
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Table 7 (continued)
Test conditions Value Remark
Coolant temperature |Maximum temperature for unlimited operating — In case of liquid
capability cooling
— Ethylene glycol and
propylene glycol as

5.3
The
1)

2)

performed at cooi3
Otherwise thexdev

ed in the test repot

examples of coolant

— Iftechnically feasi-
ble, the tests shall be

nt

temperature of 65C.

a-

tion shall.beldocument-

t.

Coolant flow |Liquid |Value of design specification

60 s)
— Rated current: 1 800 s

rate Air Value of design specification

Switching frequency |In accordance with the designed frequency May be changed by
agreement betweepn the
supplier and customer.

Operating time — Maximum current: 2 s or 10 s (optiornal 30 s,

1.4 Test procedure

test shall be carried out as follows.

power of chopper shall be recorded:

The efficiency, conversion rate and loss shall be calculated by using Formulae (6) to (8):

P
Ne :%xmo

Cl1

P
co_mean
Ne_conv = x100
i mean

whyd

Ne is the efficiency of the chopper including harmonics and ripples (in %);
is the chopper output power (in W);
is the chopper input power (in W);

Ne cony IS the conversion rate of chopper (in %);

© IS0 2019 - All rights reserved
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in Table 7. The average of the last one'second of the operating time of the input power pnd output

(6)

(7)

(8)
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Py mean 1S the average chopper output power (in W);
P.i mean IS the average chopper input power (in W);
Py is the loss of the chopper (in W).

5.3.2 Temperature rise test

5.3.2.1 General

The purpofe of this testis to operate the chopper under the specified conditions and to measure|the
temperatufe rise in the chopper in order to ensure that the chopper thermal performance is as desighed.

5.3.2.2 Testdiagram

The test dipgram is shown in Figure 8.

11
1
S
|
- | 4
4 |
1
Q |
S0 Asataia
7 8 9
S 6
Key
1 DUT
2 choppef
3 DC power supply
4  load
5 thermometer
6  spectrum analyser/power meter
7  measurement point temperature (in °C)
8 chopper output voltage (in V)
9  chopper output current (in A)

Figure 8 — Diagram for temperature rise test of chopper

5.3.2.3 Test conditions

The test conditions are shown in Table 8.
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Table 8 — Conditions for temperature rise test of chopper

Test conditions

Value

Rema

rk

Chopper input voltage  |Minimum voltage for unlimited operating capability as
defined in ISO 21782-1:2019, 3.14.
Output voltage Maximum voltage for unlimited operating capability as

defined in ISO 21782-1:2019, 3.13.

Output current

— Maximum current: [,_,

— Rated current: I,_; oo

A tant conditionc
S

T CoTrtTrerotT

oo ey oo e e er T (= oy~ oy —a o

Coqlant temperature

Maximum temperature for unlimited operating capability

]
— In case ofliduid cooling

— Ethylene glyjcol and
propylene glycdl as exam-

plées)of coolant

-~ "If technicallly feasi-
ble, the tests sHall be

performed at c

temperature of|65 °C.
Otherwise the ¢leviation

shall be docum
the test report.

olant

bnted in

Coglant flow |Liquid [Minimum flow rate for unlimited operating capability
rate Air Minimum flow rate for unlimited gperating capability
Switching frequency In accordance with the designedfrequency May be changed by agree-

ment between the supplier

and customer.

Opg¢rating time

— Maximum current: 2’sor 10 s

— Rated current: k800 s

5.3
)

2)

2.4 Test procedure

inletand outlet of coolant.

The chopper shall be operated by I,_,,, and the temperature of each part of the chopper shall be
recorded just after the specified time (t,) passes.

The temperature of fest chopper shall be measured at the measurement points as shown below:

— electrode pant of power semiconductor or specified point of the cooling compongnts closely
connected.fo these parts;

Additionalimeasurement points can be added by the agreement between the supplier and culstomer.

6 Testreports

Each test shall be reported with a test report, containing sufficient information on test conditions and

results.

Examples for a test reports on conditions and results are given in Annex B.

© IS0 2019 - All rights reserved
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Annex A
(informative)

Precautions for measuring motor/inverter loss and efficiency

A.1 The loss measurement of the motor or the inverter is obtained by the difference between the two
measured Yalues of input power and output power. Since the loss is about one tenth of the input/output
power, the[measurement error has a large influence on the calculated value of loss. In consideration of
these circumstances, we note the precautions of the input/output power measurement method-wused for
loss calculdtion.

A.2 Handling of drop voltage in laboratory harness

The input gind output voltages of the test component should be measured at the Component terrgﬁnal
directly as| shown in Figure A.1 in order to reduce the influence of the drop-of the test intermedjate
harness.

= - - ————
|
| PN
| Fa\
/')/ T
\
3 HE
— 1 L
—_ !| 4
1| ,'
\! !
)@'
| e - = =
6 7
5
Key
1 DUT
2 inverteL
3 DC power supply
4 ACload
5 spectrum analyser/power meter
6  inverter input voltage (in V)
7  inverter output voltage (in V)

Figure A.1 — Measurement points of voltage of the DUT
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A.3 Filter setting for PWM voltage measurement
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The use of low pass filter for PWM voltage measurement should be minimized. The setting of an
inappropriate cut-off frequency deteriorates the voltage and current waveform and measures the AC

power smaller than the original value.

Y A
100

96

92

88

84

80_ ] | [

~
)
<

inverter output filter condition

efficiency (in %)

inverter

motor

motor system

cut-off frequency of low pass filter: 500 Hz
cut-off frequency eflow pass filter: 5,5 kHz
cut-off frequent¢y of low pass filter line: 50 kHz

N0 U A WN R < X

low pass filters off

Figure A.2 — Effect of filter on efficiency
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B.1 Motortest

Annex B
(informative)

Test report

B.1.1 Mg

Table B.1 — Measurement of loss and efficiency of the motor q/’
AD

asurement of loss and efficiency

S

.

1 Common

conditions

Items

Value

~N
i

Remark

Inver

Ler input voltage (in V)

Ambi

condiFion

bnt

Temperature (in °C)

S
©
\ -

Humidity (in %)

Q
X

Cooli+g type

Liquid/Air/Others

Q\/

Coolalnt temperature (in °C)

N

Coolant fl

ow rate (in 1/min)

(2N
N

Switching frequency (in kHz)

2 Results g

nd individual conditions

Items

Remark

Operd

ting points

P2

P3 P4

Operd

ting time (in s)

Current (rms) (in A)

Input

Voltage (rms) (in V)

N
Power (in kW) ,\)

Target) -

Torque

(Qured

(in Nm)

Outpyt

Tﬁrget

Speed

(in mins Measured

Pol\@}n kW)

Calcujat-
ed

D\

N
:%?55 of motor (in W)

results

h B £ 4= La [AVARY
LAlll\,lClll,y Ul TITULUT Llll /UJ

Operating points

Ps

Pe

P7

Psg

P9

P10

Operating time (in s)

Current (rms) (in A)

Input

Voltage (rms) (in V)

Power (in kW)

Torque Target

(in Nm) Measured

Output

Speed Target

Measured

(in min1)

20

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=dcba08ca03bc6fe6f82e4c96413aa9d9

	Foreword
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Abbreviated terms
	5 Tests
	5.1 Motor test
	5.1.1 Measurement of loss and efficiency
	5.1.2 Temperature rise test
	5.1.3 Torque characteristic test
	5.1.4 Cogging torque test
	5.2 Inverter test
	5.2.1 Measurement of loss, efficiency and conversion rate
	5.2.2 Temperature rise test
	5.3 Chopper test
	5.3.1 Measurement of loss, efficiency and conversion rate
	5.3.2 Temperature rise test
	6 Test reports
	Annex A (informative)  Precautions for measuring motor/inverter loss and efficiency
	Annex B (informative)  Test report

