Advisory é:ommi”t\teg/()n\qznergy Efficiency

Case study on low-voltage electrical installations

Case study on elegtric m'o\to/r,s" \ / ¥ _

"_""'hn.._“_\ - 2 .__‘-

- L %
E. = = . g
September 2274, 2020 P ! .
Maarten van Werkhoven, Franco Bua=3 es Peronnet & Philippe VoII# i

IEC Academy Webinar on Energy Efficiency -

INTERNATIONAL
ELECTROTECHMICAL

COMMISSION
®




Speakers

Franco Bua

Electrical engineer, since 2007 he has been active
in standardisation activities in the field of energy
efficiency and energy management at national
and international level as member of IEC ACEE,
CEN-CENELEC Sector Forum on Energy
Management and secretary of CEI CT315 “Energy
efficiency”.

Jacques Peronnet

IEC TC64 Chairman

He has been working since more than 30
years in the Energy Sector and has built a
comprehensive experience from energy
generation up to end use thanks to various
positions in Schneider Electric.

He is very active in standardization at IEC
level: chairman of [EC TC64 covering LV
electrical installations and protection against
electric shock, active member of the IEC
ACEE, expert in the IEC SyC LVDC (System
committee on LVDC current).

Maarten van Werkhoven

Maarten van Werkhoven works as consultant on
energy efficiency research, technology and policy in
industry and commerce. He works as Operating Agent
of the IEA TCP 4E Electric Motor Systems Annex EMSA.
Maarten is working for the IEC ACEE as co-convenor of
Task Group 6 that deals with the CAISEMS project:
Coordination and Alignment of IEC and ISO Standards
for Energy Efficient Electric Motor Driven Systems.

Philippe Vollet

IEC ACEE Chairman — IEC SC23K Secretary

He has been working for Schneider Electric since
1989, at several positions from Engineering ,
Business Development, Offer management and
Strategy for both Low and Medium Voltage
departments.

He has been involved in standards work since 2013,
mainly in Energy Efficiency and Smart Building topics.




Content

U Introduction

U |EC ACEE Takeaways from Webinar on June 23

U 1EC ACEE 03 Case Study: LV Electrical installation
U |EC ACEE 02 Case Study: Electric Motors

U

Conclusion




IEC ACEE
Take aways from
Webinar on June 23

. - e, 4 u
Advisory éom_.mittee on Energy Efficiency
1 . . |
Energy Efficiency |
Key Principles, terminclogy and ggod pragtice for use in electrotechnjcal publications

Presentation

Philippe Vollet




ACEE Terms of References

U To coordinate activities related to energy efficiency.

U To be responsible for the assignment of horizontal energy efficiency
aspects and requirements.

U To deal with energy efficiency matters which are not specific to one
single technical committee of the IEC.

U To provide guidance for implementation in a general perspective and
for specific sectors.

U To encourage a systems perspective for the development of
standards for energy efficiency and provides support for system
considerations.




ACEE has published 2 Guides:

ACEE Advisory Committee on Energy Efficiency

Guides/Projects JLES TSR o 0

Guides

Project files

Preview

Guide
Dovwniload

&

Reference, Edition, Date, Title

IEC GUIDE 118:2017
Edition 1.0 {2017-03-28) ~ EMN
Inclusion of energy efficiency aspecis in electrotechnical publications

IEC GUIDE 119:2017

Edition 1.0 (2017-03-28)

Preparation of energy efficiency publications and the use of basic energy efiiciency publications and
group energy efficiency publications

=] EMN




ACEE expectations

IEC TCs, after reading the two guides, are invited:

Qto assess which EE aspects are relevant to their
standardisation activities;

Uto include EE aspects in their SBP (Strategic Business Plan)
In case of positive answer to the previous question;

Uto assess the applicability and, possibly, to apply ACEE
guides to the preparation of new standards and to the
revision of existing ones.




ACEE Webinars on Energy efficiency

U Webinar 1; June 23, 2020

General considerations on Energy ACEE - Energy Efficiency

Efficiency Key P_rln(:lples, t_ermlnology anc! good
. . practice for use in electrotechnical

Guides presentations oublications

U Webinar 2: September 22, 2020
ACEE - Energy Efficiency
Case Studies presentations Case study on low-voltage electrical
installations
Case study on electric motors
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Case Study: |
Low Voltage Electrical Installation

ACEE PUBLICATION

* This case study is provided to illustrate a
practical example e e

 onhow IEC Guide 118 concepts can be T —
applied:

* inlow-voltage electrical installations;
and

 in product standards; and,

» on how International Standards can support
the energy efficiency market and national
energy efficiency policies

e |tis based on IEC 60364-8-1




|IEC 60364-8-1: a Group
Energy Efficiency Publication

Buildings represent 40 % of the global energy
demand. A significant part of this energy is supplied
by electricity. Therefore, the overall efficiency of
the low-voltage electrical installation is key.

IEC 60364-8-1 Low-voltage electrical installations —
Part 8-1: Functional aspects — Energy efficiency is
based on the concepts of IEC Guide 118

IEC 60364-8-1 is also a group energy efficiency
publication (GEEP) according to IEC Guide 1109.
Therefore, it can be used by other IEC Technical
Committees in order to design the functions to be
implemented in their product to contribute to the
implementation of energy efficiency measures in
low-voltage electrical installations



Energy efficiency of Low Voltage
Electrical Installation: boundaries
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IEC Guide 118 > Energy efficiency aspects

This Guide;

- helps in harmonizing the approach to energy efficiency by promoting a system

approach

- helps technical committees to identify energy efficiency aspects that contribute to
energy efficiency improvement of the product itself and of the entire application;

5 EEAs to be
considered

when
developing a
standard

Energy efficiency aspect

Examples of inclusion in standards

Define energy efficiency

= Define system boundaries

= Define (estabish) KPIs (energy afficiency indicators)

= Define (estabish) energy baseline

= Define (establish) driving parameters (adjustment factors,
static factors)

= Dafine (establish) reference applications

- L]

Measure energy efficiency

= Deafine test methods
= Defing measurements methods
= Define measurements plans

- [

Aszess energy efficiency

= Energy audits
= Benchmarking methods
= Energy efficiency investment evaluation

Improve enargy efficiency

= Enengy management system
= Dasign criteria guidelines
= Application guidelines

Enable energy efficiency

= Interoperability
= Communication

- [

IEC 60364-8-1 applies
Guide 118 concept to:

- improve by design the
efficiency of the installation;
— control the usage of
equipment;

— benefit from the tariff of
the supplied electricity;

— measure the consumption
of relevant loads;

— maintain the energy
performance of the
installation;

— assess the efficiency of
the installation.



Energy efficiency of Low Voltage Electrical
Installation: design principles

» The design principles take into account the following aspects:

load energy profile;

availability of local generation (PV, wind turbine, generator, etc.) and
storage;

reduction of energy losses in the electrical installation;

the arrangement of the circuits with regard to energy efficiency
(meshes);

the customer's power use distribution over time;
the tariff structure offered by the supplier of the electrical energy;

maintaining the quality of service and the performance of the electrical
installation.

» Inorder to verify the achievement of electrical energy efficiency measures, an
overall energy efficiency assessment should be made




Energy efficiency of Low Voltage Electrical
Installation: Driving parameters

Driving parameters  Driving parameters having the most influence
v on eneérgy efficiency shall’be identified.

— Boundary——

— ouputsy  © DrIVIng parameters should be assessed to
: KPI for EE evaluate their relative influence on the overall

QEEEE "E:ED |:> consumption of the mstallgtlon.. |
S =k  Usually, at least the following driving
[\ parameters are considered:
/ \ e Qccupancy;
Boundary— * operating time;
Input [ KP| |Output * environmental conditions;
= :'5 « cost of the electricity.

Driving parameters




Energy efficiency and load Management

System

« An energy efficiency and load
management system provides
guidance on how to optimize the
usage of the energy consumed,
taking into account the loads, local
production and storage and user
requirements.

 Building Automation Control System
or House Energy Management
System can lead to savings from 20%
to 47%*

*according to European Standard EN 15232
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Energy efficiency of Low Voltage Electrical
Installation: measurement

» Making measurements is key to * Measurement applications are:
determine and assess the Billing

efficiency of a building. Energy usage analysis

e The measurement of electrical Power monitoring
parameters is required in Energy estimation
determining the electrical
consumption and needs to be
supplemented by the o
measurement of relevant driving
parameters such as the presence
of people, temperature, quality
of air, daylight, operating time,
cost of energy.




Energy Efficiency Life cycle method in order to
maintain the building performance:

Energy Audit & Measure = suitding.

industrial process,

Set the basics —

Imitial service settings
eftc.

Opt'lmlze through . > HVAC conirol
Automation and Regulation variable speed drives.

automatic power factor correction

etc.

Monitor, Maintain, Improve —#» Meter installation.

monitoring services,

electrical energy efficiency analysis,

software
eto.

Control, Improve —

Passive
Electrical Energy Efficency

Active
Electrical Energy Efficency




Energy Efficiency Assessment method

|IEC 60364-8-1 provides a method to assess the EE of an electrical installation based on
the level of implmentation of the energy efficiency measures describes in the standard
for:

Initial installation

Energy management
Performance maintenance
Power monitoring

Bonus

For each parameter, some points are given depending on the level of implementation

EEQ EE1 EEZ2 EE3 EE4 EES

Low Level of efficiency High ~:
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Case Study:
LV electrical installation

* Isan example on how to apply the
principles of IEC Guide 118 and Guide
119

* Introduce how the GEEP IEC 60364-8-1
helps TCs to understand how their
products are used in a system within
some boundaries and therefore develop:

* Products
» Features in their products

 Enable and/or contribute to the efficient
use of energy in the electrical installation
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Case Study:
Electric Motors

Franco Bua
Maarten van Werkhoven




IEC Guide 118: Setting the context

Barriers to energy efficiency

 Lack of awareness of savings
potential

e Focus on:
- devices instead of systems =
lower ROI
- Low initial cost vs. life-cycle
gains

24



IEC Guide 118: Setting the context

Barriers to energy efficiency

... one possible solution? f
Technical standards! ‘ -i

Al

Document, established by consensus and approved by a recognized body, that provides, for common
and repeated use, rules, guidelines or characteristics for activities or their results, aimed at the
achievement of the optimum degree of order in a given context

NOTE Standards should be based on the consolidated results of science, technology and experience,
and aimed at the promotion of optimum community benefits.

(Art. 3.2 ISO/IEC Guide 2: 2004 — Standardization and related activities — General vocabulary) I EC

L
25 m




IEC Guide 118

Energy efficiency aspects inclusion in electrotechnical standards

]

IEC GUIDE 118

[T ™

GUIDE

This Guide:

helps in harmonizing the approach to energy efficiency;

raises awareness that provisions in IEC publications can
affect the energy performance of the product itself (taken

individually) and of the entire application (embedding the

product), in both negative and positive ways;

helps technical committees to identify energy efficiency
aspects that contribute to energy efficiency improvement of
the product itself and of the entire application;

promotes the use of a systematic approach when
addressing energy efficiency in the context of standardization;

promotes the use of a systems approach when addressing
energy efficiency aspects in the context of standardization.

IEC

i



IEC Guide 118 Energy efficiency aspects

The use cases

for energy
efficiency

Energy efficiency
aspect

Examples of inclusion in standards

Define energy
efficiency

Define system boundaries

Define (establish) KPIs (energy efficiency
indicators)

Define (establish) energy baseline

Define (establish) driving parameters (adjustment
factors, static factors)

Define (establish) reference applications

[]

Measure energy
efficiency

Define test methods
Define measurements methods
Define measurements plans

-]

Assess energy
efficiency

Energy audits
Benchmarking methods
Energy efficiency investment evaluation

Improve energy = Energy management system
efficiency = Design criteria guidelines
= Application guidelines
=[]
Enable energy = |nteroperability
efficiency = Communication

-]




Electric motors and energy efficiency

Boundaries
7 (@ &
mer n
Supply
Y R

Process
Coupling / Dri Components
Mechanical £ i”m - Motion and
Transmission quipmen S Mechanical
Controls

e V(O a—
:Eﬂr RRrTRETM *Pipes
s Transformer » Starter «Belt, Chain Machine = Throttles
= Switchgear = Variably lﬁlllﬁ i e *Valves
ol & Cluteh * Fan, Dam
. : . pers
. bals Compressor
\ . — SALw J
Motor Driven Unit
WG
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Electric motors and energy efficiency
Energy efficiency aspects

29

Energy efficiency aspect
category

Energy efficiency aspect

Example of inclusion in
publication

Define energy efficiency of a motor

Define energy efficiency of a motor

Define system boundaries
(including the scope for energy
efficiency)

Define EE KPls (energy efficiency
key performance indicators)

IEC 60034-1:2017, Rotating
electrical machines — Part 1: Rating
and performance

IEC 60034-30-1:2014, Rotating
electrical machines — Part 30-1:
Efficiency classes of line operated
AC motors (IE code)

Measure energy efficiency of a
motor

Define test methods

IEC 60034-2-1:2014, Rotating
electrical machines — Part 2-1:
Standard methods for determining
losses and efficiency from tests
(excluding machines for traction
vehicles)

Improve energy efficiency of motor
and converter

Application guidelines

IEC TS 60024-31:2010, Rotating
electrical machines — Part 31:
Selection of energy-efficient motors
including variable speed
applications — Application guide




Electric motors and energy efficiency

Define energy efficiency > Efficiency classes

Electric motors: 4 pole, 50 Hz
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High Efficiency 50 Hz

- Standard Efficiency 30 Hz

100

Output power [kW] log scale (Source: |IEC 60034-30-1, 2014)

1000

IEC 60034-30-1

Rotating electrical
machines

Part 30-1: Efficiency
classes of line operated

AC motors
(IE code)
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IE5 - Ultra Premium Efficiency

IE4 - Super Premium Efficiency 50 Hz

IE3 - Premium Efficiency 50 Hz

IE2 - High Efficiency 50 Hz

IE1 - Standard Efficiency 50 Hz

Output power [kW]   log scale (Source: IEC 60034-30-1, 2014)

Efficiency  [%]

Electric motors: 4 pole, 50 Hz
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IE1-IE2-IE3-IE4

		IEC energy efficiency levels for open and enclosed motors

		Dr.-Ing. Martin Doppelbauer

		6/29/12

		x						x				x		x		x		x		x						x								x		x										x								x		x										x		x						x		x																																x		x						x		x

		2-pole

																				International																																																																												Europe								USA																		Canada				COPANT (Panamerika)				Brazil								India												Japan												China												Taiwan								Thailand												Australia																								Korea

																				IEC 60034-30																																																																												CEMEP-EU-Agreement								EPACT Regulations and NEMA MG1																		CSA C390-98				Bs As 152				NBR								IS												JIS												GB 18613-2006												CNS C4088				CNS C4482-2003																AS/NZS 1359.5:2004																								KS C 4202:2003 Total Enclosed Type

																		PLL 61972		PLL tested																																																																												PLL fixed 0,5 of Pin								PLL tested																		PLL tested				PLL tested				PLL tested								PLL fixed 0,5 of Pin												no PLL considered				PLL tested								PLL fixed 0,5 of Pin												PLL tested				PLL tested				PLL tested												PLL tested												PLL fixed 0,5% of Pin
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																		A small				0.0000								0.0000												0.0000								0.0000								1.18				0.0000								0.0000										0.0000								0.0000
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		0.18		0.25		0.18		-0.74		0.18		-0.74		0.15		-0.67		2.50		53		0.0		-		-		62.0		-		-		-		-				61.0		0.0		-		-		64.0		-		-		-		-		-		65.0		0.0		-		-		65.6		-		-		-		-		71.0		0.0		-		-		70.0		0.0		-		-		-

		0.2				0.2		-0.70		0.2		-0.70		0.17		-0.62		2.50		-		0.0		-		-				-		-		-		-				-		0.0		-		-		-		-		-		-		-		-		-		0.0		-		-		-		-		-		-		-		-		0.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		54.5		47.7		70.0		65.5		71.0		66.7		-		-		-		-		-		-		54.5		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		56.0		49.4		74.5		70.7

		0.25		0.33		0.25		-0.60		0.25		-0.60		0.21		-0.52		2.50		58		0.0		-		-		64.0		-		-		-		-				64		0.0		-		-		68.0		-		-		-		-		-		71.0		0.0		-		-		69.5		-		-		-		-		74.0		0.0		-		-		74.0		0.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		57.0		50.6		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		0.37		0.5		0.37		-0.43		0.37		-0.43		0.31		-0.35		2.50		64		0.0		-		-		70.0		-		-		-		-				70.0		0.0		-		-		72.0		-		-		-		-		-		73.0		0.0		-		-		73.4		-		-		-		-		78.3		0.0		-		-		77.0		0.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		63.0		57.5		66.0		60.9		70.2		65.7		61.0		55.2		-		-		-		-		-		-		-		-		-		-		63.0		-		66.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		0.4				0.4		-0.40		0.4		-0.40		0.33		-0.32		2.50		-		0.0		-		-				-		-		-		-				-		0.0		-		-		-		-		-		-		-		-		-		0.0		-		-		-		-		-		-		-		-		0.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		62.0		56.3		76.0		72.4		77.0		73.6		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		64.0		58.6		78.6		75.4

		0.55		0.75		0.55		-0.26		0.55		-0.26		0.46		-0.18		2.50		69		0.0		-		-		72.0		-		-		-		-				74		0.0		-		-		74.0		-		-		-		-		-		78.0		0.0		-		-		76.8		-		-		-		-		81.5		0.0		-		-		80.0		0.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		67.0		62.1		70.0		65.5		74.0		70.1		65.5		60.3		-		-		-		-		-		-		-		-		-		-		-		-		68.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		0.75		1		0.75		-0.12		0.75		-0.12		0.63		-0.05		2.50		72.1		0.0		0.0		0.0		74.0		0.0		70.1		0.0		0.0		78.5		77.1		0.0		0.0		0.0		75.5		0.0		71.8		0.0		0.0		?				0.0		0.0		0.0		77.0		0.0		73.6		0.0		0.0		83.5		0.0		0.0		0.0		82.5		0.0		-		-		-		-		-		-		-		75.5		74.6		0.0		0.0		77.0		74.0		0.0		0.0		75.5		75.5		72.0		75.5		72.0		77.0		-		80.0		77.0		71.0		66.7		73.0		69.0		77.0		73.6		68.0		63.2		77.5		74.1		78.5		75.3		75.0		71.3		77.5		74.1		-		-		68.0		-		72.0		-		-		-		-		-		-		-		72.3		68.1		78.8		75.6		81.4		78.6		74.0		70.1		80.5		77.6		82.9		80.3		70.0		65.5		81.6		78.8

		1.1		1,5		1.1		0.04		1.1		0.04		0.9		0.12		2.48		75.0		0.0		0.0		0.0		78.5		0.0		75.3		0.0		0.0		81.2		79.6		0.0		0.0		0.0		82.5		0.0		79.9		0.0		0.0		0.0		82.7		0.0		0.0		0.0		84.0		0.0		81.6		0.0		0.0		85.0		0.0		0.0		0.0		85.5		0.0		83.3		0.0		0.0		76.2		72.6		82.8		80.2		82.5		81.8		0.0		0.0		84.0		81.5		0.0		0.0		82.5		82.5		80.0		82.5		80.0		78.5		-		82.5		80.0		73.0		69.0		76.2		72.6		82.8		80.2		71.5		67.2		-		-		-		-		76.2		72.6		82.8		80.2		-		-		-		-		-		-		-		-		-		-		-		-		74.6		70.8		80.6		77.7		83.0		80.5		76.2		72.6		82.2		79.5		84.5		82.2		-		-		-		-

		1.5		2		1.5		0.18		1.5		0.18		1.3		0.26		2.41		77.2		0.0		0.0		0.0		81.0		0.0		78.2		0.0		0.0		82.5		81.4		0.0		0.0		0.0		84.0		0.0		81.6		0.0		0.0		0.0		84.2		0.0		0.0		0.0		85.5		0.0		83.3		0.0		0.0		87.0		0.0		0.0		0.0		86.5		0.0		84.5		0.0		0.0		78.5		75.3		84.1		81.7		84.0		83.3		0.0		0.0		85.5		82.5		0.0		0.0		84.0		84.0		81.5		84.0		81.5		81.0		-		83.5		?		76.0		72.4		78.5		75.3		84.1		81.7		74.5		70.7		83.0		80.5		84.0		81.6		78.5		75.3		84.1		81.7		-		-		74.5		-		81.5		-		-		-		-		-		-		-		76.9		73.4		82.6		80.0		84.8		82.5		78.5		75.3		84.1		81.7		86.2		84.1		76.0		72.4		84.0		81.6

		2.2		3		2.2		0.34		2.2		0.34		1.8		0.42		2.33		79.7		0.0		0.0		0.0		81.5		0.0		78.7		0.0		0.0		84.1		83.4		0.0		0.0		0.0		85.5		0.0		83.3		0.0		0.0		0.0		85.9		0.0		0.0		0.0		86.5		0.0		84.5		0.0		0.0		88.0		0.0		0.0		0.0		88.5		0.0		86.8		0.0		0.0		81.0		78.2		85.6		83.4		85.5		84.9		0.0		0.0		86.5		84.0		0.0		0.0		85.5		85.5		82.5		85.5		82.5		81.5		-		85.0		?		78.0		74.7		81.0		78.2		85.6		83.4		77.0		73.6		84.5		82.2		85.5		83.3		81.0		78.2		85.6		83.4		-		-		77.0		-		82.5		-		-		-		-		-		-		-		79.5		76.4		84.1		81.7		86.2		84.1		81.0		78.2		85.6		83.4		87.5		85.6		79.5		76.4		85.5		83.3

		3				3		0.48										2.26		81.5		0.0		0.0		0.0		-		-		-		-		-		85.3		84.8		0.0		0.0		0.0		-		-		-		-		-		0.0		87.1		0.0		0.0		0.0		-		-		-		-		-		89.0		0.0		0.0		0.0		-		-		-		-		-		82.6		80.0		86.7		84.7		-		-		-		-		-		-		-		-		-		85.5		82.5		-		-		82.5		-		85.0		?		-		-		-		-		-		-		-		-		-		-		-		-		82.6		80.0		86.7		84.7		-		-		-		-		82.5		-		-		-		-		-		-		-		81.2		78.4		85.3		83.1		87.2		85.3		82.6		80.0		86.7		84.7		88.5		86.8		-		-		-		-

		4 (3,7)		5		4		0.60		3.7		0.57		3.3		0.68		2.20		83.1		0.0		0.0		0.0		84.5		0.0		82.2		0.0		0.0		86.3		86.5		0.0		0.0		0.0		87.5		0.0		85.6		0.0		0.0		0.0		88.1		0.0		0.0		0.0		88.5		0.0		86.8		0.0		0.0		89.5		0.0		0.0		0.0		89.5		0.0		87.9		0.0		0.0		84.2		81.8		87.6		85.7		87.5		87.0		0.0		0.0		88.5		86.5		0.0		0.0		87.5		87.5		85.5		87.5		85.5		84.5		-		87.5		85.5		81.0		78.2		84.0		81.6		87.5		85.6		80.0		77.0		87.0		85.1		87.5		85.6		84.2		81.8		87.6		85.7		89.3		87.7		80.0		-		85.5		-		-		-		-		-		-		-		82.8		80.2		86.3		84.2		88.1		86.3		84.2		81.8		87.6		85.7		89.3		87.7		82.5		79.9		87.5		85.6

		4.5				4.5		0.65										2.17		-		-		-		-		-		-		-		-		-		-				-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		85.0		-		88.0		?		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-				-

		5.5		7.5		5.5		0.74		5.5		0.74		4.6		0.82		2.13		84.7		0.0		0.0		0.0		86.0		0.0		83.9		0.0		0.0		87.4		86.7		0.0		0.0		0.0		88.5		0.0		86.8		0.0		0.0		0.0		89.2		0.0		0.0		0.0		89.5		0.0		87.9		0.0		0.0		91.0		0.0		0.0		0.0		90.2		0.0		88.7		0.0		0.0		85.7		83.6		88.6		86.9		88.5		88.0		0.0		0.0		89.5		87.5		0.0		0.0		88.5		88.5		86.5		88.5		86.5		86.0		-		88.5		86.5		82.0		79.3		85.7		83.6		88.6		86.9		82.0		79.3		88.0		86.2		88.5		86.8		85.7		83.6		88.6		86.9		90.1		88.6		82.0		-		86.5		-		-		-		-		-		-		-		84.4		82.1		87.2		85.3		88.9		87.2		85.7		83.6		88.5		86.8		90.1		88.6		84.5		82.2		88.5		86.8

		7.5		10		7.5		0.88		7.5		0.88		6.3		0.95		2.06		86.1		0.0		0.0		0.0		87.5		0.0		85.6		0.0		0.0		88.4		87.9		0.0		0.0		0.0		89.5		0.0		87.9		0.0		0.0		0.0		90.1		0.0		0.0		0.0		90.2		0.0		88.7		0.0		0.0		91.5		0.0		0.0		0.0		91.7		0.0		90.5		0.0		0.0		87.0		85.1		89.5		87.9		89.5		89.0		0.0		0.0		90.2		88.5		0.0		0.0		89.5		89.5		87.5		89.5		87.5		87.5		-		89.5		87.5		83.0		80.5		87.0		85.1		89.5		87.9		83.0		80.5		88.5		86.8		89.0		87.4		87.0		85.1		89.5		87.9		90.9		89.5		83.0		-		87.5		-		-		-		-		-		-		-		85.8		83.7		88.3		86.5		89.9		88.4		87.0		85.1		89.5		87.9		90.9		89.5		85.5		83.3		89.5		87.9

		9.2				9.2		0.96										2.02		-		-		-		-		-		-		-		-		-		-				-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		87.5		-		89.5		87.5		83.5		81.0		87.7		85.9		90.0		88.5		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-				-

		11		15		11		1.04		11		1.04		9		1.12		1.98		87.6		0.0		0.0		0.0		87.5		0.0		85.6		0.0		0.0		89.6		89.0		0.0		0.0		0.0		90.2		0.0		88.7		0.0		0.0		0.0		91.2		0.0		0.0		0.0		91.0		0.0		89.7		0.0		0.0		93.5		0.0		0.0		0.0		92.4		0.0		91.3		0.0		0.0		88.4		86.7		90.5		89.1		90.2		89.8		0.0		0.0		91.0		89.5		0.0		0.0		90.2		90.2		88.5		90.2		88.5		87.5		-		90.2		88.5		84.0		81.6		88.4		86.7		90.5		89.1		84.0		81.6		90.0		88.5		90.2		88.7		88.4		86.7		90.5		89.1		91.9		90.7		84.0		-		88.5		-		-		-		-		-		-		-		87.2		85.3		89.5		87.9		90.9		89.5		88.4		86.7		90.6		89.2		91.9		90.7		86.5		84.5		90.2		88.7

		15		20		15		1.18		15		1.18		13		1.26		1.91		88.7		0.0		0.0		0.0		88.5		0.0		86.8		0.0		0.0		90.4		90.2		0.0		0.0		0.0		90.2		0.0		88.7		0.0		0.0		0.0		91.9		0.0		0.0		0.0		91.0		0.0		89.7		0.0		0.0		93.0		0.0		0.0		0.0		92.4		0.0		91.3		0.0		0.0		89.4		87.8		91.3		90.0		90.2		89.8		0.0		0.0		91.0		89.5		0.0		0.0		90.2		90.2		88.5		90.2		88.5		88.5		-		90.2		88.5		85.0		82.8		89.4		87.8		91.3		90.0		85.0		82.8		90.0		88.5		90.2		88.7		89.4		87.8		91.3		90.0		92.5		91.4		85.0		-		88.5		-		-		-		-		-		-		-		88.3		86.5		90.3		88.8		91.6		90.3		89.4		87.8		91.3		90.0		92.5		91.4		88.0		86.2		90.2		88.7

		18.5		25		18.5		1.27		18.5		1.27		15		1.35		1.87		89.3		0.0		0.0		0.0		89.5		0.0		87.9		0.0		0.0		91.0		90.5		0.0		0.0		0.0		91.0		0.0		89.7		0.0		0.0		0.0		92.4		0.0		0.0		0.0		91.7		0.0		90.5		0.0		0.0		93.8		0.0		0.0		0.0		93.0		0.0		92.0		0.0		0.0		90.0		88.5		91.8		90.6		91.0		90.6		0.0		0.0		91.7		90.2		0.0		0.0		91.0		91.0		89.5		91.0		89.5		89.5		-		91.0		89.5		85.5		83.3		90.0		88.5		91.8		90.6		85.5		83.3		90.6		89.2		91.0		89.7		90.0		88.5		91.8		90.6		92.9		91.8		85.5		-		89.5		-		-		-		-		-		-		-		89.0		87.4		90.8		89.4		92.1		90.9		90.0		88.5		91.8		90.6		92.9		91.8		88.0		86.2		91.0		89.7

		22		30		22		1.34		22		1.34		18		1.42		1.83		89.8		0.0		0.0		0.0		89.5		0.0		87.9		0.0		0.0		91.4		91.0		0.0		0.0		0.0		91.0		0.0		89.7		0.0		0.0		0.0		92.7		0.0		0.0		0.0		91.7		0.0		90.5		0.0		0.0		94.0		0.0		0.0		0.0		93.0		0.0		92.0		0.0		0.0		90.5		89.1		92.2		91.0		91.0		90.6		0.0		0.0		91.7		90.2		0.0		0.0		91.0		91.0		89.5		91.0		89.5		89.5		-		91.0		89.5		86.0		83.9		90.5		89.1		92.2		91.0		86.0		83.9		91.0		89.7		91.0		89.7		90.5		89.1		92.2		91.0		93.3		92.3		86.0		-		89.5		-		-		-		-		-		-		-		89.5		87.9		91.2		89.9		92.4		91.3		90.5		89.1		92.2		91.0		93.3		92.3		89.0		87.4		91.0		89.7

		30		40		30		1.48		30		1.48		25		1.56		1.76		90.7		0.0		0.0		0.0		90.2		0.0		88.7		0.0		0.0		92.1		92.0		0.0		0.0		0.0		91.7		0.0		90.5		0.0		0.0		0.0		93.3		0.0		0.0		0.0		92.4		0.0		91.3		0.0		0.0		94.2		0.0		0.0		0.0		93.6		0.0		92.6		0.0		0.0		91.4		90.1		92.9		91.8		91.7		91.3		0.0		0.0		92.4		91.0		0.0		0.0		91.7		91.7		90.2		91.7		90.2		90.2		-		91.7		90.2		86.5		84.5		91.4		90.1		92.9		91.8		86.5		84.5		91.4		90.1		91.7		90.5		91.4		90.1		92.9		91.8		93.9		93.0		86.5		-		90.2		-		-		-		-		-		-		-		90.5		89.1		92.0		90.8		93.1		92.1		91.4		90.1		92.9		91.8		93.9		93.0		89.0		87.4		91.7		90.5

		37		50		37		1.57		37		1.57		31		1.65		1.72		91.2		0.0		0.0		0.0		91.5		0.0		90.2		0.0		0.0		92.5		92.8		0.0		0.0		0.0		92.4		0.0		91.3		0.0		0.0		0.0		93.7		0.0		0.0		0.0		93.0		0.0		92.0		0.0		0.0		94.5		0.0		0.0		0.0		94.1		0.0		93.2		0.0		0.0		92.0		90.8		93.3		92.3		92.4		92.1		0.0		0.0		93.0		91.7		0.0		0.0		92.4		92.4		91.0		92.4		91.0		91.5		-		92.4		91.0		87.0		85.1		92.0		90.8		93.3		92.3		87.0		85.1		92.1		90.9		92.4		91.3		92.0		90.8		93.3		92.3		94.2		93.3		87.0		-		91.0		-		-		-		-		-		-		-		91.1		89.8		92.5		91.4		93.6		92.6		92.0		90.8		93.3		92.3		94.2		93.3		90.0		88.5		92.4		91.3

		45		60		45		1.65		45		1.65		38		1.73		1.67		91.6		0.0		0.0		0.0		91.7		0.0		90.5		0.0		0.0		92.9		93.0		0.0		0.0		0.0		93.0		0.0		92.0		0.0		0.0		0.0		94.0		0.0		0.0		0.0		93.6		0.0		92.6		0.0		0.0		95.1		0.0		0.0		0.0		94.5		0.0		93.7		0.0		0.0		92.5		91.4		93.7		92.8		93.0		92.7		0.0		0.0		93.6		92.4		0.0		0.0		93.0		93.0		91.7		93.0		91.7		91.7		-		93.0		91.7		-		-		92.5		91.4		93.7		92.8		-		-		92.4		91.3		92.7		91.6		92.5		91.4		93.7		92.8		94.6		93.8		87.5		-		91.7		-		-		-		-		-		-		-		91.7		90.5		92.9		91.8		93.9		93.0		92.5		91.4		93.7		92.8		94.6		93.8		90.2		88.7		93.0		92.0

		55		75		55		1.74		55		1.74		46		1.82		1.63		92.2		0.0		0.0		0.0		92.4		0.0		91.3		0.0		0.0		93.3		93.5		0.0		0.0		0.0		93.0		0.0		92.0		0.0		0.0		0.0		94.3		0.0		0.0		0.0		93.6		0.0		92.6		0.0		0.0		95.4		0.0		0.0		0.0		94.5		0.0		93.7		0.0		0.0		93.0		92.0		94.0		93.1		93.0		92.7		0.0		0.0		93.6		92.4		0.0		0.0		93.0		93.0		91.7		93.0		91.7		92.4		-		93.0		91.7		-		-		93.0		92.3		94.0		93.4		-		-		92.7		91.6		93.0		92.0		93.0		92.3		94.0		93.4		94.9		94.1		88.0		-		91.7		-		-		-		-		-		-		-		92.2		91.4		93.2		92.5		94.2		93.6		93.0		92.3		94.0		93.4		94.9		94.4		90.2		88.7		93.0		92.0

		75		100		75		1.88		75		1.88		63		1.95		1.56		92.7		0.0		0.0		0.0		93.0		0.0		92.0		0.0		0.0		93.8		93.8		0.0		0.0		0.0		93.6		0.0		92.6		0.0		0.0		0.0		94.7		0.0		0.0		0.0		94.1		0.0		93.2		0.0		0.0		95.6		0.0		0.0		0.0		95.0		0.0		94.3		0.0		0.0		93.6		92.6		94.6		93.8		93.6		93.3		0.0		0.0		94.1		93.0		0.0		0.0		93.6		93.6		92.4		93.6		92.4		93.0		-		93.6		92.4		-		-		93.6		93.0		94.6		94.1		-		-		93.6		92.6		93.6		92.6		93.6		93.0		94.6		94.1		95.4		94.7		88.5		-		92.4		-		-		-		-		-		-		-		92.9		92.2		93.9		93.3		94.8		94.3		93.6		93.0		94.6		94.1		95.4		94.9		90.5		89.1		93.6		92.6

		90		125		90		1.95		90		1.95		75		2.03		1.52		93.0		0.0		0.0		0.0		93.0		0.0		92.0		0.0		0.0		94.1		94.3		0.0		0.0		0.0		94.5		0.0		93.7		0.0		0.0		0.0		95.0		0.0		0.0		0.0		95.0		0.0		94.3		0.0		0.0		95.9		0.0		0.0		0.0		95.4		0.0		94.7		0.0		0.0		93.9		93.0		95.0		94.3		94.5		94.2		0.0		0.0		95.0		94.1		0.0		0.0		94.5		94.5		93.6		94.5		93.6		93.0		-		94.5		93.6		-		-		93.9		93.3		95.0		94.5		-		-		94.3		93.4		94.5		93.7		93.9		93.3		95.0		94.5		95.5		94.8		89.0		-		93.6		-		-		-		-		-		-		-		93.4		92.7		94.2		93.6		95.0		94.5		94.1		93.5		94.8		94.3		95.5		95.1		90.7		89.3		94.5		93.7

		110		150		110		2.04		110		2.04		92		2.12		1.48		93.2		0.0		0.0		0.0		93.0		0.0		92.0		0.0		0.0		94.4		94.3		0.0		0.0		0.0		94.5		0.0		93.7		0.0		0.0		?		?		0.0		0.0		0.0		95.0		0.0		94.3		0.0		0.0		96.1		0.0		0.0		0.0		95.4		0.0		94.7		0.0		0.0		-		-		-		-		94.5		94.2		0.0		0.0		95.0		94.1		0.0		0.0		94.5		94.5		93.6		94.5		93.6		93.0		-		94.5		93.6		-		-		94.0		93.4		95.0		94.5		-		-		94.3		93.4		94.5		93.7		94.0		93.4		95.0		94.5		95.8		95.2		89.5		-		93.6		-		-		-		-		-		-		-		93.8		93.2		94.5		94.0		95.3		94.8		94.4		93.8		95.1		94.6		95.8		95.4		91.0		89.7		94.5		93.7

		132 (125)				132		2.12										1.44		93.6		0.0		0.0		0.0		-		-		-		-		-		94.7		94.8		0.0		0.0		0.0		-		-		-		-		-		?		?		0.0		0.0		0.0		-		-		-		-		-		96.2		0.0		0.0		0.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		95.0		94.1		-		-		93.5		-		94.7		?		-		-		94.5		94.0		95.3		94.8		-		-		94.8		94.0		95.0		94.3		94.5		94.0		95.4		94.9		96.1		95.5		90.0		-		94.1		-		-		-		-		-		-		-		94.2		93.6		94.8		94.3		95.5		95.1		94.8		94.3		95.4		94.9		96.1		95.7		91.2		89.9		94.5		93.7

		160 (150)		200		160		2.20		150		2.18		133		2.28		1.40		93.8		0.0		0.0		0.0		94.1		0.0		93.2		0.0		0.0		94.9		94.8		0.0		0.0		0.0		95.0		0.0		94.3		0.0		0.0		?		?		0.0		0.0		0.0		95.4		0.0		94.7		0.0		0.0		96.3		0.0		0.0		0.0		95.8		0.0		95.2		0.0		0.0		-		-		-		-		95.0		94.8		0.0		0.0		95.4		94.5		0.0		0.0		95.0		95.0		94.1		95.0		94.1		94.1		-		95.0		94.1		-		-		94.8		94.3		95.5		95.1		-		-		94.8		94.0		95.0		94.3		94.6		94.1		95.4		94.9		96.1		95.5		90.5		-		94.1		-		-		-		-		-		-		-		94.5		94.0		95.0		94.5		95.7		95.3		95.0		94.5		95.5		95.1		96.1		95.7		91.5		90.7		95.0		94.5

		200 (185)		250		200		2.30		185		2.27		167		2.38		1.35		94.0		0.0		0.0		0.0		94.1		0.0		93.2		0.0		0.0		95.1		94.9		0.0		0.0		0.0		95.4		0.0		94.7		0.0		0.0		0.0		95.8		0.0		0.0		0.0		95.8		0.0		95.2		0.0		0.0		96.5		0.0		0.0		0.0		96.2		0.0		95.6		0.0		0.0		-		-		-		-		-		-		-		-		95.8		95.0		0.0		0.0		95.4		-		-		95.4		94.5		94.1		-		95.4		94.5		-		-		-		-		-		-		-		-		-		-		-		-		94.8		94.3		95.4		94.9		96.1		95.5		91.0		-		94.5		-		-		-		-		-		-		-		94.5		94.0		95.0		94.5		95.7		95.3		95.0		94.5		95.5		95.1		96.1		95.7		91.7		90.9		95.0		94.5

		220		300		220		2.34		220		2.34		183		2.42		1.33		?		-		-		-		94.1		0.0		93.2		0.0		0.0		?				-		-		-		95.4		0.0		94.7		0.0		0.0		-				-		-		-		95.8		0.0		95.2		0.0		0.0		?		-		-		-		96.2		0.0		0.0		-		-		-		-		-		-		-		-		-		-		95.8		95.0		0.0		0.0		95.4		-		-		95.4		94.5		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		260 (250)		350		260		2.41		250		2.40		217		2.49		1.29		?		0.0		0.0		0.0		94.1		0.0		93.2		0.0		0.0		95.1		95.1		0.0		0.0		0.0		95.4		0.0		94.7		0.0		0.0		-				0.0		0.0		0.0		95.8		0.0		95.2		0.0		0.0		?		0.0		0.0		0.0		96.2		0.0		0.0		-		-		-		-		-		-		-		-		-		-		95.8		95.0		0.0		0.0		95.4		-		-		95.4		94.5		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		95.2		94.7		95.8		95.4		96.1		95.5		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		315 (300)		400		315		2.50		300		2.48		263		2.58		1.25		?		0.0		0.0		0.0		94.1		0.0		93.2		0.0		0.0		?				0.0		0.0		0.0		95.4		0.0		94.7		0.0		0.0		-				0.0		0.0		0.0		95.8		0.0		0.0		0.0		0.0		?		0.0		0.0		0.0		96.2		0.0		0.0		-		-		-		-		-		-		-		-		-		-		95.8		95.0		0.0		0.0		95.4		-		-		95.4		94.5		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		95.4		94.9		95.8		95.4		96.1		95.5		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		335		450		335		2.53		335		2.53		279		2.60		1.24		?		-		-		-		94.1		0.0		93.2		0.0		0.0		?				-		-		-		95.4		0.0		94.7		0.0		0.0		-				-		-		-		95.8		0.0		0.0		0.0		0.0		?		-		-		-		96.2		0.0		0.0		-		-		-		-		-		-		-		-		-		-		95.8		95.0		0.0		0.0		95.4		-		-		95.4		94.5		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		355				355		2.55						296		2.63		1.22		?		0.0		0.0		0.0																0.0		0.0		0.0												-				0.0		0.0		0.0												?		0.0		0.0		0.0		96.2		-		-		-		-

		375		500		375		2.57		375		2.57		313		2.65		1.21		?		-		-		-		94.1		0.0		93.2		0.0		0.0		?				-		-		-		95.4		0.0		94.7		0.0		0.0		-				-		-		-		95.8		0.0		0.0		0.0		0.0		?		-		-		-		96.2		0.0		0.0		-		-		-		-		-		-		-		-		-		-		95.8		95.0		0.0		0.0		95.4		-		-		95.4		94.5		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		400				400		2.60						333		2.68		1.20		?		0.0		0.0		0.0																0.0		0.0		0.0												-				0.0		0.0		0.0												?		0.0		0.0		0.0		96.2		-		-		-		-

		450				450		2.65						375		2.73		1.17		?		0.0																				0.0		0.0		0.0																0.0		0.0		0.0														0.0		0.0		0.0

		500				500		2.70						417		2.78		1.15		?		0.0		0.0		0.0																0.0		0.0		0.0												-				0.0		0.0		0.0												?		0.0		0.0		0.0		96.2		-		-		-		-

		4-pole

																				International																																																																												Europe								USA																		Canada				COPANT (Panamerika)				Brazil								India												Japan												China												Taiwan								Thailand												Australia																								Korea

																				IEC 60034-30																																																																												CEMEP-EU-Agreement																														Bs As 152				NBR								IS												JIS												GB 18613-2006												CNS C4088				CNS C4482-2003																AS/NZS 1359.5:2004																								KS C 4202:2003 Total Enclosed Type

																		PLL 61972		PLL tested																																																																												PLL fixed 0,5 of Pin								PLL tested																		PLL tested				PLL tested				PLL tested								PLL fixed 0,5 of Pin												no PLL considered				PLL tested								PLL fixed 0,5 of Pin												PLL tested				PLL tested				PLL tested												PLL tested												PLL fixed 0,5% of Pin

																																																																																																																																																																																						Efficiencies are "average" values																																								TEFC

		kW		HP		kW		log(kW)		kW		log(kW)		kW		log(kW)				IE1		IE1		IE1		IE1		IE1		IE1		IE1		IE1		IE1		IE2		IE2		IE2		IE2		IE2		IE2		IE2		IE2		IE2		IE2		IE3		IE3		IE3		IE3		IE3		IE3		IE3		IE3		IE3		IE3		IE4		IE4		IE4		IE4		IE4		IE4		IE4		IE4		IE4		eff2		eff2		eff1		eff1		EPACT		EPACT		EPACT		EPACT		NEMA Prem		NEMA Prem		NEMA Prem		NEMA Prem		NEMA2007		CSA390		CSA390		BsAs152		BsAs152		Padrao		Padrao		Alto Rendim.		Alto Rendim.		IS 8789:1996		IS 8789:1996		IS 12615:04		IS 12615:04		IS 12615:04		IS 12615:04		JIS C 4210		JIS C 4210		JIS C 4212		JIS C 4212		JIS C 4212		JIS C 4212		Grade 3				Grade 2				Grade 1				Minimum Eff		Minimum Eff		High-Eff		High-Eff		Standard		Standard		Medium		Medium		High		High		A1		A1		A2		A2		A3		A3		B1		B1		B2		B2		B3		B3		Standard		Standard		High-Eff.		High-Eff.				IE3		IE4		IE5

		50 (60) Hz		US		Europe		50 Hz		60 Hz		60 Hz		60->50		50->60		% of input		50 Hz		50 Hz		50 Hz		50 Hz		60 Hz		60 Hz		60 Hz		60->50 Hz		60->50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		60 Hz		60 Hz		60 Hz		60->50 Hz		60->50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		60 Hz		60 Hz		60 Hz		60->50 Hz		60->50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		60 Hz		60 Hz		60 Hz		60->50 Hz		60->50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		60 Hz		60 Hz		60->50 Hz		60->50 Hz		60 Hz		60 Hz		60->50 Hz		60->50 Hz		50 Hz		60 Hz		60 Hz		50 Hz		50 Hz		60 Hz		60 Hz		60 Hz		60 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50/60 Hz		50/60 Hz		50 Hz		50 Hz		60 Hz		60 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		60 Hz		60 Hz		60 Hz		60 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		60 Hz		60 Hz		60 Hz		60 Hz				50 Hz		50 Hz		50 Hz

																				from eff2-PLL		smoothed		Tolerance		Diff.Tolerance		from BRAZIL		smoothed		Tolerance				Tolerance		from China		FDIS		smoothed		Tolerance		Diff.Tolerance		from EPACT		smoothed		Tolerance				Tolerance		from **		FDIS		smoothed		Tolerance		Diff.Tolerance		from PREMIUM		smoothed		Tolerance				Tolerance		from old IE4		smoothed		Tolerance		Diff.Tolerance		Proposal Bill		smoothed		Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance						Tolerance				Tolerance				Tolerance ?				Tolerance ?				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance ?				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				smoothed		smoothed		-20% loss

																		c				0.0000								0.0000												0.0000								0.0000								1.172				0.0000								0.0000										0.0000								0.0000																																																																																																																																												0		0

																		B small				0.0000								0.0000												0.0000								0.0000								1.22				0.0000								0.0000										0.0000								0.0000																																																																																																																																												0		0

																		C small				0.0000								0.0000												0.0000								0.0000												0.0000								0.0000										0.0000								0.0000																																																																																																																																												0		0

																		D small				0.0000								0.0000												0.0000								0.0000												0.0000								0.0000										0.0000								0.0000																																																																																																																																												0		0

																		A large				0.0000																				0.0000																				0.0000																		0.0000																																																																																																																																																				0		0

																		B large				0.0000																				0.0000																				0.0000																		0.0000																																																																																																																																																				0		0

																		C large				0.0000																				0.0000																				0.0000																		0.0000																																																																																																																																																				0		0

																		D large				0.0000																				0.0000																				0.0000																		0.0000																																																																																																																																																				0		0

		0.12				0.12		-0.92		0.12		-0.92		0.10		-0.84		2.50		50		0.0		-		-		62.0		-		-		-		-				59.0		0.0						64.0		-		-		-		-		-		65		0.0		-		-		66.0		-		-		-		-		70		0.0		-		-		70.0		0.0		-		-		-																																																																																																																																						0		0		0.0

		0.18		0.25		0.18		-0.74		0.18		-0.74		0.15		-0.67		2.50		57		0.0		-		-		66.0		-		-		-		-				65.0		0.0						68.0		-		-		-		-		-		69		0.0		-		-		69.5		-		-		-		-		74		0.0		-		-		74.0		0.0		-		-		-																																																																																																																																						0		0		0.0

		0.2				0.2		-0.70		0.2		-0.70		0.17		-0.62		2.50		-		0.0		-		-		-		-		-		-		-		-		-		0.0		-		-		-		-		-		-		-		-		-		0.0		-		-		-		-		-		-		-		-		0.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		56.0		49.4		72.0		67.8		74.0		70.1		-		-		-		-		-		-		56.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		58.0		51.7		74.7		70.9				0		0		0.0

		0.25		0.33		0.25		-0.60		0.25		-0.60		0.21		-0.52		2.50		61.5		0.0		-		-		66.0		-		-		-		-		-		68.0		0.0		-		-		70.0		-		-		-		-		-		74.8		0.0		-		-		73.4		-		-		-		-		79		0.0		-		-		77.0		0.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		58.5		52.3		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-				0		0		0.0

		0.37		0.5		0.37		-0.43		0.37		-0.43		0.31		-0.35		2.50		66		0.0		-		-		70.0		-		-		-		-		-		73.0		0.0		-		-		72.0		-		-		-		-		-		76.5		0.0		-		-		78.2		-		-		-		-		80.5		0.0		-		-		81.5		0.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		64.0		58.6		66.0		60.9		73.0		69.0		62.5		56.9		-		-		-		-		-		-		-		-		-		-		63.5		-		68.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-				0		0		0.0

		0.4				0.4		-0.40		0.4		-0.40		0.33		-0.32		2.50		-		0.0		-		-		-		-		-		-		-		-		-		0.0		-		-		-		-		-		-		-		-		-		0.0		-		-		-		-		-		-		-		-		0.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		63.5		58.0		76.0		72.4		78.0		74.7		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		65.0		59.8		79.3		76.2				0		0		0.0

		0.55		0.75		0.55		-0.26		0.55		-0.26		0.46		-0.18		2.50		70		0.0		-		-		74.0		-		-		-		-		-		77.0		0.0		-		-		75.5		-		-		-		-		-		81		0.0		-		-		81.1		-		-		-		-		84		0.0		-		-		84.0		0.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		69.0		64.4		70.0		65.5		78.0		74.7		66.5		61.5		-		-		-		-		71.0		66.7		80.7		77.8		-		-		-		-		70.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-				0		0		0.0

		0.75		1		0.75		-0.12		0.75		-0.12		0.63		-0.05		2.50		72.1		0.0		0.0		0.0		77.0		0.0		73.6		0.0		0.0		81.1		79.5		0.0		0.0		0.0		78.0		0.0		74.7		0.0		0.0		?		82.4		0.0		0.0		0.0		83.5		0.0		81.0		0.0		0.0		85.6		0.0		0.0		0.0		85.5		0.0		83.3		0.0		0.0		-		-		-		-		82.5		81.8		0.0		0.0		85.5		82.5		0.0		0.0		84.0		82.5		80.0		82.5		80.0		78.0		-		80.5		?		71.0		66.7		73.0		69.0		82.5		79.9		69.5		64.9		80.5		77.6		82.5		79.9		73.0		69.0		82.3		79.6		-		-		69.5		-		80.0		-		76.8		?		80.0		?		82.5		?		72.7		68.6		80.5		77.6		82.9		80.3		74.4		70.6		82.2		79.5		84.5		82.2		71.5		67.2		82.5		79.9				0		0		0.0

		1.1		1,5		1.1		0.04		1.1		0.04		0.9		0.12		2.48		75.0		0.0		0.0		0.0		79.0		0.0		75.9		0.0		0.0		82.7		81.4		0.0		0.0		0.0		84.0		0.0		81.6		0.0		0.0		0.0		84.1		0.0		0.0		0.0		86.5		0.0		84.5		0.0		0.0		87.4		0.0		0.0		0.0		87.5		0.0		85.6		0.0		0.0		76.2		72.6		83.8		81.4		84.0		83.3		0.0		0.0		86.5		84.0		0.0		0.0		85.5		84.0		81.5		84.0		81.5		79.0		-		81.5		78.5		73.0		69.0		76.2		72.6		83.8		81.4		73.0		69.0		-		-		-		-		76.2		72.6		83.8		81.4		-		-		-		-		-		-		79.0		?		81.5		?		84.0		?		74.6		70.8		82.2		79.5		84.5		82.2		76.2		72.6		83.8		81.4		85.9		83.8		-		-		-		-				0		0		0.0

		1.5		2		1.5		0.18		1.5		0.18		1.3		0.26		2.41		77.2		0.0		0.0		0.0		81.5		0.0		78.7		0.0		0.0		83.9		82.9		0.0		0.0		0.0		84.0		0.0		81.6		0.0		0.0		0.0		85.4		0.0		0.0		0.0		86.5		0.0		84.5		0.0		0.0		88.1		0.0		0.0		0.0		88.5		0.0		86.8		0.0		0.0		78.5		75.3		85.0		82.8		84.0		83.3		0.0		0.0		86.5		84.0		0.0		0.0		85.5		84.0		81.5		84.0		81.5		81.5		-		84.0		81.5		76.0		72.4		78.5		75.3		85.0		82.8		75.5		71.8		82.5		79.9		84.0		81.6		78.5		75.3		85.0		82.8		-		-		75.5		-		81.5		-		81.1		?		82.5		?		84.0		?		76.9		73.4		83.5		81.0		85.6		83.4		78.5		75.3		85.0		82.8		87.0		85.1		78.0		74.7		84.0		81.6				0		0		0.0

		2.2		3		2.2		0.34		2.2		0.34		1.8		0.42		2.33		79.7		0.0		0.0		0.0		83.0		0.0		80.5		0.0		0.0		85.2		84.4		0.0		0.0		0.0		87.5		0.0		85.6		0.0		0.0		0.0		86.7		0.0		0.0		0.0		89.5		0.0		87.9		0.0		0.0		89.7		0.0		0.0		0.0		91.0		0.0		89.7		0.0		0.0		81.0		78.2		86.4		84.4		87.5		87.0		0.0		0.0		89.5		87.5		0.0		0.0		88.5		84.0		81.5		87.5		85.5		83.0		-		85.0		?		79.0		75.9		81.0		78.2		86.4		84.4		78.5		75.3		85.5		83.3		87.0		85.1		81.0		78.2		86.4		84.4		-		-		78.5		-		85.5		-		81.4		?		84.0		?		87.5		?		79.5		76.4		84.9		82.6		86.9		84.9		81.0		78.2		86.4		84.4		88.2		86.4		81.0		78.2		87.5		85.6				0		0		0.0

		3				3		0.48										2.26		81.5		0.0		0.0		0.0		-		-		-		-		-		86.3		85.6		0.0		0.0		0.0		-		-		-		-		-		0.0		87.8		0.0		0.0		0.0		-		-		-		-		-		90.3		0.0		0.0		0.0		-		-		-		-		-		82.6		80.0		87.4		85.5		-		-		-		-		-		-		-		-		-		84.0		81.5		-		-		83.0		-		86.0		?		-		-		-		-		-		-		-		-		-		-		-		-		82.6		80.0		87.4		85.5		-		-		-		-		85.5		-		-		-		-		-		-		-		81.2		78.4		86.0		83.9		87.8		86.0		82.6		80.0		87.4		85.5		89.1		87.5		-		-		-		-				0		0		0.0

		4 (3,7)		5		4		0.60		3.7		0.57		3.3		0.68		2.20		83.1		0.0		0.0		0.0		85.0		0.0		82.8		0.0		0.0		87.3		86.7		0.0		0.0		0.0		87.5		0.0		85.6		0.0		0.0		0.0		88.7		0.0		0.0		0.0		89.5		0.0		87.9		0.0		0.0		90.9		0.0		0.0		0.0		91.0		0.0		89.7		0.0		0.0		84.2		81.8		88.3		86.5		87.5		87.0		0.0		0.0		89.5		87.5		0.0		0.0		88.5		87.5		85.5		87.5		85.5		85.0		-		87.5		85.5		83.0		80.5		84.0		81.6		88.3		86.5		81.0		78.2		86.0		83.9		87.5		85.6		84.2		81.8		88.3		86.5		89.9		88.4		81.0		-		85.5		-		83.9		?		85.5		?		87.5		?		82.8		80.2		87.0		85.1		88.7		87.0		84.2		81.8		88.3		86.5		89.9		88.4		83.0		80.5		87.5		85.6				0		0		0.0

		4.5				4.5		0.65										2.17		-		-		-		-		-		-		-		-		-		-				-		-		-		-		-		-		-		-		-				-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		85.5		-		88.5		86.5		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-				-						-		-

		5.5		7.5		5.5		0.74		5.5		0.74		4.6		0.82		2.13		84.7		0.0		0.0		0.0		87.0		0.0		85.1		0.0		0.0		88.2		87.6		0.0		0.0		0.0		89.5		0.0		87.9		0.0		0.0		0.0		89.5		0.0		0.0		0.0		91.7		0.0		90.5		0.0		0.0		92.1		0.0		0.0		0.0		92.4		0.0		91.3		0.0		0.0		85.7		83.6		89.2		87.6		89.5		89.0		0.0		0.0		91.7		90.2		0.0		0.0		91.0		89.5		87.5		89.5		87.5		87.0		-		89.5		87.5		84.0		81.6		85.7		83.6		89.2		87.6		82.5		79.9		88.5		86.8		89.5		87.9		85.7		83.6		89.2		87.6		90.7		89.3		82.5		-		87.5		-		84.8		?		87.5		?		89.5		?		84.4		82.1		87.9		86.1		89.5		87.9		85.7		83.6		89.2		87.6		90.7		89.3		85.0		82.8		89.5		87.9				0		0		0.0

		7.5		10		7.5		0.88		7.5		0.88		6.3		0.95		2.06		86.1		0.0		0.0		0.0		87.5		0.0		85.6		0.0		0.0		89.1		88.7		0.0		0.0		0.0		89.5		0.0		87.9		0.0		0.0		0.0		90.4		0.0		0.0		0.0		91.7		0.0		90.5		0.0		0.0		92.4		0.0		0.0		0.0		92.4		0.0		91.3		0.0		0.0		87.0		85.1		90.1		88.6		89.5		89.0		0.0		0.0		91.7		90.2		0.0		0.0		91.0		89.5		87.5		89.5		87.5		87.5		-		89.5		87.5		85.0		82.8		87.0		85.1		90.1		88.6		83.5		81.0		88.5		86.8		89.5		87.9		87.0		85.1		90.1		88.6		91.5		90.2		83.5		-		87.5		-		85.6		?		87.5		?		89.5		?		85.8		83.7		88.9		87.2		90.4		89.0		87.0		85.1		90.1		88.6		91.5		90.2		86.0		83.9		89.5		87.9				0		0		0.0

		9.2				9.2		0.96										2.02		-		-		-		-		-		-		-		-		-		-				-		-		-		-		-		-		-		-		-				-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		87.5		-		90.0		?		85.5		83.3		87.7		85.9		90.5		89.1		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-				-						-		-

		11		15		11		1.04		11		1.04		9		1.12		1.98		87.6		0.0		0.0		0.0		88.5		0.0		86.8		0.0		0.0		90.2		89.7		0.0		0.0		0.0		91.0		0.0		89.7		0.0		0.0		0.0		91.3		0.0		0.0		0.0		92.4		0.0		91.3		0.0		0.0		93.4		0.0		0.0		0.0		93.6		0.0		92.6		0.0		0.0		88.4		86.7		91.0		89.7		91.0		90.6		0.0		0.0		92.4		91.0		0.0		0.0		91.7		91.0		89.5		91.0		89.5		88.5		-		91.0		89.5		85.5		83.3		88.4		86.7		91.0		89.7		84.5		82.2		90.2		88.7		91.0		89.7		88.4		86.7		91.0		89.7		92.2		91.0		84.5		-		89.5		-		87.4		?		88.5		?		91.0		?		87.2		85.3		89.9		88.4		91.3		90.0		88.4		86.7		91.0		89.7		92.2		91.0		87.0		85.1		91.0		89.7				0		0		0.0

		15		20		15		1.18		15		1.18		13		1.26		1.91		88.7		0.0		0.0		0.0		89.5		0.0		87.9		0.0		0.0		90.9		90.0		0.0		0.0		0.0		91.0		0.0		89.7		0.0		0.0		0.0		92.0		0.0		0.0		0.0		93.0		0.0		92.0		0.0		0.0		93.8		0.0		0.0		0.0		94.1		0.0		93.2		0.0		0.0		89.4		87.8		91.8		90.6		91.0		90.6		0.0		0.0		93.0		91.7		0.0		0.0		92.4		91.0		89.5		91.0		89.5		89.5		-		91.0		89.5		86.0		83.9		89.4		87.8		91.8		90.6		85.5		83.3		90.6		89.2		91.0		89.7		89.4		87.8		91.8		90.6		92.9		91.8		85.5		-		89.5		-		88.3		?		90.2		?		91.0		?		88.3		86.5		90.8		89.4		92.1		90.9		89.4		87.8		91.8		90.6		92.9		91.8		88.0		86.2		91.0		89.7				0		0		0.0

		18.5		25		18.5		1.27		18.5		1.27		15		1.35		1.87		89.3		0.0		0.0		0.0		90.5		0.0		89.1		0.0		0.0		91.4		91.1		0.0		0.0		0.0		92.4		0.0		91.3		0.0		0.0		0.0		92.5		0.0		0.0		0.0		93.6		0.0		92.6		0.0		0.0		94.3		0.0		0.0		0.0		94.5		0.0		93.7		0.0		0.0		90.0		88.5		92.2		91.0		92.4		92.1		0.0		0.0		93.6		92.4		0.0		0.0		93.0		92.4		91.0		92.4		91.0		90.5		-		92.4		91.0		87.0		85.1		90.0		88.5		92.2		91.0		86.0		83.9		91.7		90.5		92.4		91.3		90.0		88.5		92.2		91.0		93.3		92.3		86.0		-		91.0		-		88.9		?		91.0		?		92.4		?		89.0		87.4		91.2		89.9		92.4		91.3		90.0		88.5		92.2		91.0		93.3		92.3		88.5		86.8		92.4		91.3				0		0		0.0

		22		30		22		1.34		22		1.34		18		1.42		1.83		89.8		0.0		0.0		0.0		91.0		0.0		89.7		0.0		0.0		91.8		91.7		0.0		0.0		0.0		92.4		0.0		91.3		0.0		0.0		0.0		93.0		0.0		0.0		0.0		93.6		0.0		92.6		0.0		0.0		94.7		0.0		0.0		0.0		94.5		0.0		93.7		0.0		0.0		90.5		89.1		92.6		91.5		92.4		92.1		0.0		0.0		93.6		92.4		0.0		0.0		93.0		92.4		91.0		92.4		91.0		91.0		-		92.4		91.0		87.5		85.6		90.5		89.1		92.6		91.5		86.5		84.5		91.7		90.5		92.4		91.3		90.5		89.1		92.6		91.5		93.6		92.6		86.5		-		91.0		-		89.8		?		91.0		?		92.4		?		89.5		87.9		91.6		90.3		92.8		91.7		90.5		89.1		92.6		91.5		93.6		92.6		89.0		87.4		92.4		91.3				0		0		0.0

		30		40		30		1.48		30		1.48		25		1.56		1.76		90.7		0.0		0.0		0.0		91.7		0.0		90.5		0.0		0.0		92.3		92.4		0.0		0.0		0.0		93.0		0.0		92.0		0.0		0.0		0.0		93.6		0.0		0.0		0.0		94.1		0.0		93.2		0.0		0.0		94.8		0.0		0.0		0.0		95.0		0.0		94.3		0.0		0.0		91.4		90.1		93.2		92.2		93.0		92.7		0.0		0.0		94.1		93.0		0.0		0.0		93.6		93.0		91.7		93.0		91.7		91.7		-		93.0		91.7		88.5		86.8		91.4		90.1		93.2		92.2		87.0		85.1		92.4		91.3		93.0		92.0		91.4		90.1		93.2		92.2		94.2		93.3		87.0		-		91.7		-		90.4		?		91.7		?		93.0		?		90.5		89.1		92.3		91.1		93.4		92.4		91.4		90.1		93.2		92.2		94.2		93.3		89.5		87.9		93.0		92.0				0		0		0.0

		37		50		37		1.57		37		1.57		31		1.65		1.72		91.2		0.0		0.0		0.0		92.4		0.0		91.3		0.0		0.0		92.7		92.9		0.0		0.0		0.0		93.0		0.0		92.0		0.0		0.0		0.0		94.0		0.0		0.0		0.0		94.5		0.0		93.7		0.0		0.0		95.0		0.0		0.0		0.0		95.4		0.0		94.7		0.0		0.0		92.0		90.8		93.6		92.6		93.0		92.7		0.0		0.0		94.5		93.6		0.0		0.0		94.1		93.0		91.7		93.0		91.7		92.4		-		93.0		91.7		88.5		86.8		92.0		90.8		93.6		92.6		87.5		85.6		92.4		91.3		93.0		92.0		92.0		90.8		93.6		92.6		94.5		93.7		87.5		-		91.7		-		91.0		?		92.4		?		93.3		?		91.1		89.8		92.8		91.7		93.8		92.9		92.0		90.8		93.6		92.6		94.5		93.7		90.0		88.5		93.0		92.0				0		0		0.0

		45		60		45		1.65		45		1.65		38		1.73		1.67		91.6		0.0		0.0		0.0		93.0		0.0		92.0		0.0		0.0		93.1		93.3		0.0		0.0		0.0		93.6		0.0		92.6		0.0		0.0		0.0		94.3		0.0		0.0		0.0		95.0		0.0		94.3		0.0		0.0		95.3		0.0		0.0		0.0		95.4		0.0		94.7		0.0		0.0		92.5		91.4		93.9		93.0		93.6		93.3		0.0		0.0		95.0		94.1		0.0		0.0		94.5		93.6		92.4		93.6		92.4		93.0		-		93.6		92.4		-		-		92.5		91.4		93.9		93.0		-		-		92.7		91.6		93.0		92.0		92.5		91.4		93.9		93.0		94.8		94.0		88.0		-		92.4		-		91.5		?		93.0		?		93.6		?		91.7		90.5		93.1		92.1		94.1		93.2		92.5		91.4		93.9		93.0		94.8		94.0		90.5		89.1		93.6		92.6				0		0		0.0

		55		75		55		1.74		55		1.74		46		1.82		1.63		92.2		0.0		0.0		0.0		93.0		0.0		92.0		0.0		0.0		93.5		93.5		0.0		0.0		0.0		94.1		0.0		93.2		0.0		0.0		0.0		94.7		0.0		0.0		0.0		95.4		0.0		94.7		0.0		0.0		95.8		0.0		0.0		0.0		95.8		0.0		95.2		0.0		0.0		93.0		92.0		94.2		93.3		94.1		93.8		0.0		0.0		95.4		94.5		0.0		0.0		95.0		94.1		93.0		94.1		93.0		93.0		-		94.1		93.0		-		-		93.0		92.3		94.2		93.6		-		-		93.3		92.3		93.6		92.6		93.0		92.3		94.2		93.6		95.0		94.3		88.5		-		93.0		-		92.0		?		93.0		?		94.1		?		92.2		91.4		93.5		92.9		94.4		93.8		93.0		92.3		94.2		93.6		95.0		94.5		90.5		89.1		94.1		93.2				0		0		0.0

		75		100		75		1.88		75		1.88		63		1.95		1.56		92.7		0.0		0.0		0.0		93.2		0.0		92.2		0.0		0.0		94.0		94.0		0.0		0.0		0.0		94.5		0.0		93.7		0.0		0.0		0.0		95.0		0.0		0.0		0.0		95.4		0.0		94.7		0.0		0.0		96.0		0.0		0.0		0.0		96.2		0.0		95.6		0.0		0.0		93.6		92.6		94.7		93.9		94.5		94.2		0.0		0.0		95.4		94.5		0.0		0.0		95.0		94.5		93.6		94.5		93.6		93.2		-		94.5		93.6		-		-		93.6		93.0		94.7		94.2		-		-		94.1		93.2		94.5		93.7		93.6		93.0		94.7		94.2		95.5		94.8		89.0		-		93.6		-		92.0		?		93.6		?		94.5		?		92.9		92.2		94.0		93.4		94.9		94.4		93.6		93.0		94.7		94.2		95.5		95.1		90.7		89.3		94.5		93.7				0		0		0.0

		90		125		90		1.95		90		1.95		75		2.03		1.52		93.0		0.0		0.0		0.0		93.2		0.0		92.2		0.0		0.0		94.2		94.2		0.0		0.0		0.0		94.5		0.0		93.7		0.0		0.0		0.0		95.2		0.0		0.0		0.0		95.4		0.0		94.7		0.0		0.0		96.2		0.0		0.0		0.0		96.2		0.0		95.6		0.0		0.0		93.9		93.0		95.0		94.3		94.5		94.2		0.0		0.0		95.4		94.5		0.0		0.0		95.0		94.5		93.6		94.5		93.6		93.2		-		94.5		93.6		-		-		93.9		93.3		95.0		94.5		-		-		94.1		93.2		94.5		93.7		93.9		93.3		95.0		94.5		95.7		95.1		89.5		-		93.6		-		92.2		?		93.6		?		94.5		?		93.2		92.5		94.4		93.8		95.2		94.7		93.9		93.3		95.0		94.5		95.7		95.3		91.2		89.9		94.5		93.7				0		0		0.0

		110		150		110		2.04		110		2.04		92		2.12		1.48		93.2		0.0		0.0		0.0		93.5		0.0		92.5		0.0		0.0		94.5		94.5		0.0		0.0		0.0		95.0		0.0		94.3		0.0		0.0		?		95.4		0.0		0.0		0.0		95.8		0.0		95.2		0.0		0.0		96.4		0.0		0.0		0.0		96.2		0.0		95.6		0.0		0.0		-		-		-		-		95.0		94.8		0.0		0.0		95.8		95.0		0.0		0.0		95.4		95.0		94.1		95.0		94.1		93.5		-		95.0		94.1		-		-		94.4		93.8		95.2		94.7		-		-		94.1		93.2		94.5		93.7		94.5		94.0		95.4		94.9		96.1		95.5		90.0		-		94.1		-		92.8		?		94.1		?		95.0		?		93.8		93.2		94.7		94.2		95.5		95.1		94.4		93.8		95.3		94.8		96.0		95.6		91.5		90.2		95.0		94.3				0		0		0.0

		132 (125)				132		2.12										1.44		93.6		0.0		0.0		0.0		-		-		-		-		-		94.7		94.7		0.0		0.0		0.0		-		-		-		-		-		?		95.6		0.0		0.0		0.0		-		-		-		-		-		96.5		0.0		0.0		0.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		95.0		94.1		-		-		94.1		-		95.0		94.1		-		-		94.7		94.2		95.5		95.1		-		-		94.5		93.7		95.0		94.3		94.8		94.3		95.4		94.9		96.1		95.5		90.5		-		94.1		-		-		-		-		-		-		-		94.1		93.5		94.9		94.4		95.6		95.2		94.7		94.2		95.5		95.1		96.1		95.7		91.7		90.5		95.0		94.3				0		0		0.0

		160 (150)		200		160		2.20		150		2.18		133		2.28		1.40		93.8		0.0		0.0		0.0		94.5		0.0		93.7		0.0		0.0		94.9		94.9		0.0		0.0		0.0		95.0		0.0		94.3		0.0		0.0		?		95.8		0.0		0.0		0.0		96.2		0.0		95.6		0.0		0.0		96.5		0.0		0.0		0.0		96.5		0.0		96.0		0.0		0.0		-		-		-		-		95.0		94.8		0.0		0.0		96.2		95.4		0.0		0.0		95.8		95.0		94.1		95.0		94.1		94.5		-		95.0		94.1		-		-		95.0		94.5		95.8		95.4		-		-		94.8		94.0		95.0		94.3		94.9		94.4		95.4		94.9		96.1		95.5		91.0		-		94.1		-		93.8		?		94.5		?		95.0		?		94.5		94.0		95.2		94.7		95.9		95.5		95.0		94.5		95.7		95.3		96.3		95.9		92.0		91.2		95.0		94.5				0		0		0.0

		200 (185)		250		200		2.30		185		2.27		167		2.38		1.35		94.0		0.0		0.0		0.0		94.5		0.0		93.7		0.0		0.0		95.1		95.1		0.0		0.0		0.0		95.4		0.0		94.7		0.0		0.0		0.0		96.0		0.0		0.0		0.0		96.2		0.0		95.6		0.0		0.0		96.6		0.0		0.0		0.0		96.5		0.0		96.0		0.0		0.0		-		-		-		-		-		-		-		-		96.2		95.4		0.0		0.0		95.8		-		-		95.4		94.5		94.5		-		95.0		94.1		-		-		-		-		-		-		-		-		-		-		-		-		94.9		94.4		95.4		94.9		96.1		95.5		91.5		-		94.5		-		93.5		?		94.5		?		95.0		?		94.5		94.0		95.2		94.7		95.9		95.5		95.0		94.5		95.7		95.3		96.3		95.9		92.4		91.6		95.0		94.5				0		0		0.0

		220		300		220		2.34		220		2.34		183		2.42		1.33		?		-		-		-		94.5		0.0		93.7		0.0		0.0		?				-		-		-		95.4		0.0		94.7		0.0		0.0		-				-		-		-		96.2		0.0		95.6		0.0		0.0		?		-		-		-		96.8		0.0		0.0		-		-		-		-		-		-		-		-		-		-		96.2		95.4		0.0		0.0		95.8		-		-		95.4		94.5		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		93.5		?		94.5		?		95.4		?		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-				-		-

		260 (250)		350		250		2.40		250		2.40		208		2.48		1.30		?		0.0		0.0		0.0		94.5		0.0		93.7		0.0		0.0		?				0.0		0.0		0.0		95.4		0.0		94.7		0.0		0.0		-				0.0		0.0		0.0		96.2		0.0		95.6		0.0		0.0		?		0.0		0.0		0.0		96.8		0.0		0.0		-		-		-		-		-		-		-		-		-		-		96.2		95.4		0.0		0.0		95.8		-		-		95.4		94.5		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		95.2		94.7		95.8		95.4		96.1		95.5		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-				0		0		0.0

		315 (300)		400		315		2.50		300		2.48		263		2.58		1.25		?		0.0		0.0		0.0		94.5		0.0		93.7		0.0		0.0		?				0.0		0.0		0.0		95.4		0.0		94.7		0.0		0.0		-				0.0		0.0		0.0		96.2		0.0		0.0		0.0		0.0		?		0.0		0.0		0.0		96.8		0.0		0.0		-		-		-		-		-		-		-		-		-		-		96.2		95.4		0.0		0.0		95.8		-		-		95.4		94.5		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		95.2		94.7		95.8		95.4		96.1		95.5		-		-		-		-		93.8		?		94.5		?		95.4		?		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-				0		0		0.0

		335		450		335		2.53		335		2.53		279		2.60		1.24		?		-		-		-		94.5		0.0		93.7		0.0		0.0		?				-		-		-		95.4		0.0		94.7		0.0		0.0		-				-		-		-		96.2		0.0		0.0		0.0		0.0		?		-		-		-		96.8		0.0		0.0		-		-		-		-		-		-		-		-		-		-		96.2		95.4		0.0		0.0		95.8		-		-		95.4		94.5		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-				-		-

		355				355		2.55						296		2.63		1.22		?		0.0		0.0		0.0												?				0.0		0.0		0.0												-				0.0		0.0		0.0												?		0.0		0.0		0.0		?		-		-		-		-																																																																																																																																						0		0		0.0

		375		500		375		2.57		375		2.57		313		2.65		1.21		?		-		-		-		94.5		0.0		93.7		0.0		0.0		?				-		-		-		95.8		0.0		95.2		0.0		0.0		-				-		-		-		96.2		0.0		0.0		0.0		0.0		?		-		-		-		96.8		0.0		0.0		-		-		-		-		-		-		-		-		-		-		96.2		95.4		0.0		0.0		95.8		-		-		95.8		95.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		94.0		?		95.0		?		95.8		?		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-				-		-

		400				400		2.60						333		2.68		1.20		?		0.0		0.0		0.0												?				0.0		0.0		0.0												-				0.0		0.0		0.0												?		0.0		0.0		0.0		?		-		-		-		-

		450				450		2.65						375		2.73		1.17		?		0.0		0.0		0.0												?				0.0		0.0		0.0												-				0.0		0.0		0.0												?		0.0		0.0		0.0

		500				500		2.70						417		2.78		1.15		?		0.0		0.0		0.0												?				0.0		0.0		0.0												-				0.0		0.0		0.0												?		0.0		0.0		0.0		?		-		-		-		-

		6-pole

																				International																																																																												Europe								USA																		Canada				COPANT (Panamerika)				Brazil								India												Japan												China												Taiwan								Thailand												Australia																								Korea

																				IEC 60034-30																																																																												CEMEP-EU-Agreement																														Bs As 152				NBR								IS												JIS												GB 18613-2006												CNS C4088				CNS C4482-2003																AS/NZS 1359.5:2004																								KS C 4202:2003 Total Enclosed Type

																		PLL 61972		PLL tested																																																																												PLL fixed 0,5 of Pin								PLL tested																		PLL tested				PLL tested				PLL tested								PLL fixed 0,5 of Pin												no PLL considered				PLL tested								PLL fixed 0,5 of Pin												PLL tested				PLL tested				PLL tested												PLL tested												PLL fixed 0,5% of Pin

																																																																																																																																																																																																																														TEFC

		kW		HP		kW		log(kW)		kW		log(kW)		kW		log(kW)				IE1		IE1		IE1		IE1		IE1		IE1		IE1		IE1		IE1		IE2				IE2		IE2		IE2		IE2		IE2		IE2		IE2		IE2		IE3		IE3		IE3		IE3		IE3		IE3		IE3		IE3		IE3		IE3		IE4		IE4		IE4		IE4		IE4		IE4		IE4		IE4		IE4		eff2		eff2		eff1		eff1		EPACT		EPACT		EPACT		EPACT		NEMA Prem		NEMA Prem		NEMA Prem		NEMA Prem		NEMA2007		CSA390		CSA390		BsAs152		BsAs152		Padrao		Padrao		Alto Rendim.		Alto Rendim.		IS 8789:1996		IS 8789:1996		IS 12615:04		IS 12615:04		IS 12615:04		IS 12615:04		JIS C 4210		JIS C 4210		JIS C 4212		JIS C 4212		JIS C 4212		JIS C 4212		Grade 3				Grade 2				Grade 1				Minimum Eff		Minimum Eff		High-Eff		High-Eff		Standard		Standard		Medium		Medium		High		High		A1		A1		A2		A2		A3		A3		B1		B1		B2		B2		B3		B3		Standard		Standard		High-Eff.		High-Eff.

		50 (60) Hz		US		Europe		50 Hz		60 Hz		60 Hz		60->50		50->60		% of input		50 Hz		50 Hz		50 Hz		50 Hz		60 Hz		60 Hz		60 Hz		60->50 Hz		60->50 Hz		50 Hz				50 Hz		50 Hz		50 Hz		60 Hz		60 Hz		60 Hz		60->50 Hz		60->50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		60 Hz		60 Hz		60 Hz		60->50 Hz		60->50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		60 Hz		60 Hz		60 Hz		60->50 Hz		60->50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		60 Hz		60 Hz		60->50 Hz		60->50 Hz		60 Hz		60 Hz		60->50 Hz		60->50 Hz		50 Hz		60 Hz		60 Hz		50 Hz		50 Hz		60 Hz		60 Hz		60 Hz		60 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50/60 Hz		50/60 Hz		50 Hz		50 Hz		60 Hz		60 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		60 Hz		60 Hz		60 Hz		60 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		60 Hz		60 Hz		60 Hz		60 Hz

																				from China		smoothed		Tolerance		Diff.Tolerance		from BRAZIL		smoothed		Tolerance				Tolerance		from China				smoothed		Tolerance		Diff.Tolerance		from EPACT		smoothed		Tolerance				Tolerance		from **		FDIS		smoothed		Tolerance		Diff.Tolerance		from PREMIUM		smoothed		Tolerance				Tolerance		from old IE4		smoothed		Tolerance		Diff.Tolerance		Proposal Bill		smoothed		Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance						Tolerance				Tolerance				Tolerance ?				Tolerance ?				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance ?				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance

																		A small				0.0000								0.0000												0.0000								0.0000								1.05				0.0000								0.0000										0.0000								0.0000

																		B small				0.0000								0.0000												0.0000								0.0000								0.92				0.0000								0.0000										0.0000								0.0000

																		C small				0.0000								0.0000												0.0000								0.0000												0.0000								0.0000										0.0000								0.0000

																		D small				0.0000								0.0000												0.0000								0.0000												0.0000								0.0000										0.0000								0.0000

																		A large				0.0000																				0.0000																				0.0000																		0.0000

																		B large				0.0000																				0.0000																				0.0000																		0.0000

																		C large				0.0000																				0.0000																				0.0000																		0.0000

																		D large				0.0000																				0.0000																				0.0000																		0.0000

		0.12				0.12		-0.92		0.12		-0.92		0.10		-0.84		2.50		38		0.0		-		-		48.0		-		-		-		-				50.5		0.0		-		-		50.5		-		-		-		-		-		57.5		0.0		-		-		64.0		-		-		-		-		65		0.0		-		-		68.0		0.0		-		-		-

		0.18		0.25		0.18		-0.74		0.18		-0.74		0.15		-0.67		2.50		47		0.0		-		-		52.5		-		-		-		-				57		0.0		-		-		55.0		-		-		-		-		-		65.0		0.0		-		-		67.5		-		-		-		-		69.5		0.0		-		-		72.0		0.0		-		-		-

		0.2				0.2		-0.70		0.2		-0.70		0.17		-0.62		2.50		-		0.0		-		-		-		-		-		-		-				-		0.0		-		-		-		-		-		-		-		-		-		0.0		-		-		-		-		-		-		-		-		0.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		55.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		0.25				0.25		-0.60		0.25		-0.60		0.21		-0.52		2.50		50		0.0		-		-		57.5		-		-		-		-				61		0.0		-		-		59.5		-		-		-		-		-		67		0.0		-		-		71.4		-		-		-		-		75		0.0		-		-		75.5		0.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		0.37				0.37		-0.43		0.37		-0.43		0.31		-0.35		2.50		61		0.0		-		-		62.0		-		-		-		-				68		0.0		-		-		64.0		-		-		-		-		-		74.5		0.0		-		-		75.3		-		-		-		-		77.5		0.0		-		-		78.5		0.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		63.0		57.5		65.0		59.8		69.4		64.8		-		-		-		-		-		-		-		-		-		-		-		-		62.0		-		66.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		0.4				0.4		-0.40		0.4		-0.40		0.33		-0.32		2.50		-		0.0		-		-		-		-		-		-		-				-		0.0		-		-		-		-		-		-		-		-		-		0.0		-		-		-		-		-		-		-		-		0.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		62.0		56.3		73.0		69.0		76.0		72.4		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		64.0		58.6		78.0		74.7

		0.55				0.55		-0.26		0.55		-0.26		0.46		-0.18		2.50		65.5		0.0		-		-		66.0		-		-		-		-				73.0		0.0		-		-		68.0		-		-		-		-		-		77		0.0		-		-		81.7		-		-		-		-		81		0.0		-		-		82.5		0.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		65.0		59.8		68.0		63.2		72.0		67.8		65.0		59.8		-		-		-		-		65.0		59.8		75.4		71.7		-		-		-		-		68.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		0.75		1		0.75		-0.12		0.75		-0.12		0.63		-0.05		2.50		70.0		0.0		0.0		0.0		72.0		0.0		67.8		0.0		0.0		75.9		75.9		0.0		0.0		0.0		73.0		0.0		69.0		0.0		0.0		79.7		78.9		0.0		0.0		0.0		82.5		0.0		79.9		0.0		0.0		83.0		0.0		0.0		0.0		84.0		0.0		-		-		-		-		-		-		-		80.0		79.2		0.0		0.0		82.5		80.0		0.0		0.0		81.5		80.0		77.0		80.0		77.0		73.0		-		80.0		77.0		68.0		63.2		71.0		66.7		74.6		70.8		68.0		63.2		78.5		75.3		80.0		77.0		69.0		64.4		77.7		74.4		-		-		68.0		-		77.0		-		-		-		-		-		-		-		70.7		66.3		76.0		72.4		78.8		75.6		72.4		68.3		77.7		74.4		80.4		77.5		70.0		65.5		82.0		79.3

		1.1		1,5		1.1		0.04		1.1		0.04		0.9		0.12		2.48		73.0		0.0		0.0		0.0		75.0		0.0		71.3		0.0		0.0		78.2		78.2		0.0		0.0		0.0		85.5		0.0		83.3		0.0		0.0		81.7		81.0		0.0		0.0		0.0		87.5		0.0		85.6		0.0		0.0		84.0		0.0		0.0		0.0		88.5		0.0		86.8		0.0		0.0		-		-		-		-		85.5		84.9		0.0		0.0		87.5		85.5		0.0		0.0		86.5		85.5		82.5		85.5		82.5		75.0		-		77.0		74.0		71.0		66.7		74.0		70.1		77.3		73.9		72.0		67.8		-		-		-		-		72.0		67.8		79.9		76.9		-		-		-		-		-		-		-		-		-		-		-		-		73.6		69.6		78.3		75.0		80.9		78.0		75.2		71.5		79.9		76.9		82.4		79.8		-		-		-		-

		1.5		2		1.5		0.18		1.5		0.18		1.3		0.26		2.41		75.0		0.0		0.0		0.0		77.0		0.0		73.6		0.0		0.0		79.7		79.7		0.0		0.0		0.0		86.5		0.0		84.5		0.0		0.0		83.1		82.5		0.0		0.0		0.0		88.5		0.0		86.8		0.0		0.0		85.0		0.0		0.0		0.0		89.5		0.0		87.9		0.0		0.0		-		-		-		-		86.5		85.9		0.0		0.0		88.5		86.5		0.0		0.0		87.5		85.5		82.5		86.5		84.0		77.0		-		83.0		?		74.0		70.1		76.0		72.4		79.6		76.5		74.5		70.7		83.0		80.5		84.5		82.2		76.0		72.4		81.5		78.7		-		-		74.5		-		84.0		-		-		-		-		-		-		-		75.7		72.1		79.9		76.9		82.4		79.8		77.3		73.9		81.5		78.7		83.8		81.4		76.5		73.0		86.5		84.5

		2.2		3		2.2		0.34		2.2		0.34		1.8		0.42		2.33		78.0		0.0		0.0		0.0		78.5		0.0		75.3		0.0		0.0		81.6		81.6		0.0		0.0		0.0		87.5		0.0		85.6		0.0		0.0		84.8		84.3		0.0		0.0		0.0		89.5		0.0		87.9		0.0		0.0		88.5		0.0		0.0		0.0		90.2		0.0		88.7		0.0		0.0		-		-		-		-		87.5		87.0		0.0		0.0		89.5		87.5		0.0		0.0		88.5		87.5		85.5		87.5		85.5		78.5		-		83.0		?		77.0		73.6		79.0		75.9		82.2		79.5		77.0		73.6		84.5		82.2		86.0		83.9		79.0		75.9		83.4		80.9		-		-		77.0		-		85.5		-		-		-		-		-		-		-		78.1		74.8		81.9		79.2		84.2		81.8		79.6		76.5		83.4		80.9		85.5		83.3		79.5		76.4		87.5		85.6

		3				3		0.48										2.26		79.9		0.0		0.0		0.0		-		-		-		-		-		83.4		83.4		0.0		0.0		0.0		-		-		-		-		-		86.1		85.6		0.0		0.0		0.0		-		-		-		-		-		89.5		0.0		0.0		0.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		87.5		85.5		-		-		81.0		-		85.0		?		-		-		-		-		-		-		-		-		-		-		-		-		81.0		78.2		84.9		82.6		86.9		84.9		-		-		85.5		-		-		-		-		-		-		-		79.9		76.9		83.5		81.0		85.6		83.4		81.4		78.6		84.9		82.6		86.9		84.9		-		-		-		-

		4 (3,7)		5		4		0.60		3.7		0.57		3.3		0.68		2.20		81.0		0.0		0.0		0.0		83.5		0.0		81.0		0.0		0.0		84.7		84.7		0.0		0.0		0.0		87.5		0.0		85.6		0.0		0.0		87.2		86.8		0.0		0.0		0.0		89.5		0.0		87.9		0.0		0.0		90.0		0.0		0.0		0.0		90.2		0.0		88.7		0.0		0.0		-		-		-		-		87.5		87.0		0.0		0.0		89.5		87.5		0.0		0.0		88.5		87.5		85.5		87.5		85.5		83.5		-		87.5		85.5		79.0		75.9		82.5		79.9		85.1		82.9		80.0		77.0		86.0		83.9		87.0		85.1		82.0		79.3		86.1		84.0		87.9		86.1		80.0		-		85.5		-		-		-		-		-		-		-		81.6		78.8		84.7		82.4		86.7		84.7		83.0		80.5		86.1		84.0		87.9		86.1		82.5		79.9		87.5		85.6

		4.5				4.5		0.65										2.17		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-				-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		84.0		-		87.5		85.5		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-				-

		5.5		7.5		5.5		0.74		5.5		0.74		4.6		0.82		2.13		83.0		0.0		0.0		0.0		85.0		0.0		82.8		0.0		0.0		86.0		86.0		0.0		0.0		0.0		89.5		0.0		87.9		0.0		0.0		88.3		88.0		0.0		0.0		0.0		91.0		0.0		89.7		0.0		0.0		90.0		0.0		0.0		0.0		91.7		0.0		90.5		0.0		0.0		-		-		-		-		89.5		89.0		0.0		0.0		91.0		89.5		0.0		0.0		90.2		89.5		87.5		89.5		87.5		85.0		-		88.0		?		81.0		78.2		84.5		82.2		86.8		84.8		82.0		79.3		88.0		86.2		89.0		87.4		84.0		81.6		87.4		85.5		89.1		87.5		82.0		-		87.5		-		-		-		-		-		-		-		83.3		80.8		86.1		84.0		87.9		86.1		84.6		82.3		87.4		85.5		89.1		87.5		84.5		82.2		89.5		87.9

		7.5		10		7.5		0.88		7.5		0.88		6.3		0.95		2.06		84.7		0.0		0.0		0.0		86.0		0.0		83.9		0.0		0.0		87.3		87.3		0.0		0.0		0.0		89.5		0.0		87.9		0.0		0.0		89.3		89.1		0.0		0.0		0.0		91.0		0.0		89.7		0.0		0.0		90.5		0.0		0.0		0.0		92.4		0.0		91.3		0.0		0.0		-		-		-		-		89.5		89.0		0.0		0.0		91.0		89.5		0.0		0.0		90.2		89.5		87.5		89.5		87.5		86.0		-		88.5		86.5		82.0		79.3		86.0		83.9		88.1		86.3		83.0		80.5		88.5		86.8		89.5		87.9		86.0		83.9		89.0		87.4		90.6		89.2		83.0		-		87.5		-		-		-		-		-		-		-		84.7		82.4		87.3		85.4		89.0		87.4		86.0		83.9		88.5		86.8		90.1		88.6		85.5		83.3		89.5		87.9

		9.2				9.2		0.96										2.02		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-				-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		87.5		-		88.5		86.5		82.0		79.3		87.0		85.1		89.3		87.7		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-				-

		11		15		11		1.04		11		1.04		9		1.12		1.98		86.5		0.0		0.0		0.0		89.0		0.0		87.4		0.0		0.0		88.7		88.7		0.0		0.0		0.0		90.2		0.0		88.7		0.0		0.0		90.5		90.3		0.0		0.0		0.0		91.7		0.0		90.5		0.0		0.0		91.5		0.0		0.0		0.0		93.0		0.0		92.0		0.0		0.0		-		-		-		-		90.2		89.8		0.0		0.0		91.7		90.2		0.0		0.0		91.0		90.2		88.5		90.2		88.5		89.0		-		90.2		88.5		84.0		81.6		87.5		85.6		89.7		88.2		84.0		81.6		89.5		87.9		90.2		88.7		87.5		85.6		90.0		88.5		91.4		90.1		84.0		-		88.5		-		-		-		-		-		-		-		86.4		84.4		88.7		87.0		90.2		88.7		87.6		85.7		89.8		88.3		91.2		89.9		86.5		84.5		90.2		88.7

		15		20		15		1.18		15		1.18		13		1.26		1.91		87.8		0.0		0.0		0.0		89.5		0.0		87.9		0.0		0.0		89.7		89.7		0.0		0.0		0.0		90.2		0.0		88.7		0.0		0.0		91.2		91.2		0.0		0.0		0.0		91.7		0.0		90.5		0.0		0.0		93.1		0.0		0.0		0.0		93.0		0.0		92.0		0.0		0.0		-		-		-		-		90.2		89.8		0.0		0.0		91.7		90.2		0.0		0.0		91.0		90.2		88.5		90.2		88.5		89.5		-		90.2		88.5		85.0		82.8		88.5		86.8		90.5		89.1		84.5		82.2		89.5		87.9		90.2		88.7		89.0		87.4		91.0		89.7		92.3		91.1		84.5		-		88.5		-		-		-		-		-		-		-		87.7		85.9		89.6		88.0		91.0		89.7		88.8		87.1		90.7		89.3		92.0		90.8		87.5		85.6		90.2		88.7

		18.5		25		18.5		1.27		18.5		1.27		15		1.35		1.87		88.7		0.0		0.0		0.0		90.2		0.0		88.7		0.0		0.0		90.4		90.4		0.0		0.0		0.0		91.7		0.0		90.5		0.0		0.0		91.8		91.8		0.0		0.0		0.0		93.0		0.0		92.0		0.0		0.0		93.5		0.0		0.0		0.0		94.1		0.0		93.2		0.0		0.0		-		-		-		-		91.7		91.3		0.0		0.0		93.0		91.7		0.0		0.0		92.4		91.7		90.2		91.7		90.2		90.2		-		91.7		90.2		86.5		84.5		89.5		87.9		91.3		90.0		85.0		82.8		91.0		89.7		91.7		90.5		90.0		88.5		91.5		90.2		92.7		91.6		85.0		-		90.2		-		-		-		-		-		-		-		88.6		86.9		90.3		88.8		91.6		90.3		89.6		88.0		91.3		90.0		92.5		91.4		88.0		86.2		91.7		90.5

		22		30		22		1.34		22		1.34		18		1.42		1.83		89.1		0.0		0.0		0.0		91.0		0.0		89.7		0.0		0.0		90.9		90.9		0.0		0.0		0.0		91.7		0.0		90.5		0.0		0.0		92.2		92.3		0.0		0.0		0.0		93.0		0.0		92.0		0.0		0.0		93.9		0.0		0.0		0.0		94.1		0.0		93.2		0.0		0.0		-		-		-		-		91.7		91.3		0.0		0.0		93.0		91.7		0.0		0.0		92.4		91.7		90.2		91.7		90.2		91.0		-		91.7		90.2		87.0		85.1		90.0		88.5		91.8		90.6		85.5		83.3		91.0		89.7		91.7		90.5		90.0		88.5		92.0		90.8		93.1		92.1		85.5		-		90.2		-		-		-		-		-		-		-		89.1		87.5		90.8		89.4		92.1		90.9		90.1		88.6		91.8		90.6		92.9		91.8		88.5		86.8		91.7		90.5

		30		40		30		1.48		30		1.48		25		1.56		1.76		90.2		0.0		0.0		0.0		91.7		0.0		90.5		0.0		0.0		91.7		91.7		0.0		0.0		0.0		93.0		0.0		92.0		0.0		0.0		92.9		92.2		0.0		0.0		0.0		94.1		0.0		93.2		0.0		0.0		94.3		0.0		0.0		0.0		95.0		0.0		94.3		0.0		0.0		-		-		-		-		93.0		92.7		0.0		0.0		94.1		93.0		0.0		0.0		93.6		93.0		91.7		93.0		91.7		91.7		-		93.0		91.7		87.5		85.6		91.0		89.7		92.6		91.5		86.0		83.9		91.7		90.5		92.4		91.3		91.5		90.2		92.5		91.4		93.6		92.6		86.0		-		91.7		-		-		-		-		-		-		-		90.2		88.7		91.6		90.3		92.8		91.7		91.1		89.8		92.5		91.4		93.6		92.6		89.0		87.4		93.0		92.0

		37		50		37		1.57		37		1.57		31		1.65		1.72		90.8		0.0		0.0		0.0		91.7		0.0		90.5		0.0		0.0		92.2		92.2		0.0		0.0		0.0		93.0		0.0		92.0		0.0		0.0		93.4		93.4		0.0		0.0		0.0		94.1		0.0		93.2		0.0		0.0		94.6		0.0		0.0		0.0		95.0		0.0		94.3		0.0		0.0		-		-		-		-		93.0		92.7		0.0		0.0		94.1		93.0		0.0		0.0		93.6		93.0		91.7		93.0		91.7		91.7		-		93.0		91.7		88.0		86.2		91.5		90.2		93.0		92.0		86.5		84.5		91.7		90.5		92.4		91.3		92.0		90.8		93.0		92.0		94.0		93.1		86.5		-		91.7		-		-		-		-		-		-		-		90.8		89.4		92.2		91.0		93.3		92.3		91.7		90.5		93.0		92.0		94.0		93.1		90.0		88.5		93.0		92.0

		45		60		45		1.65		45		1.65		38		1.73		1.67		91.4		0.0		0.0		0.0		91.7		0.0		90.5		0.0		0.0		92.7		92.7		0.0		0.0		0.0		93.6		0.0		92.6		0.0		0.0		93.7		93.8		0.0		0.0		0.0		94.5		0.0		93.7		0.0		0.0		94.9		0.0		0.0		0.0		95.4		0.0		94.7		0.0		0.0		-		-		-		-		93.6		93.3		0.0		0.0		94.5		93.6		0.0		0.0		94.1		93.6		92.4		93.6		92.4		91.7		-		93.6		92.4		-		-		92.0		90.8		93.4		92.4		-		-		92.4		91.3		93.0		92.0		92.5		91.4		93.5		92.5		94.4		93.6		87.0		-		92.4		-		-		-		-		-		-		-		91.5		90.2		92.7		91.6		93.7		92.8		92.3		91.1		93.5		92.5		94.4		93.6		90.0		88.5		93.6		92.6

		55		75		55		1.74		55		1.74		46		1.82		1.63		91.9		0.0		0.0		0.0		92.1		0.0		90.9		0.0		0.0		93.1		93.1		0.0		0.0		0.0		93.6		0.0		92.6		0.0		0.0		94.1		94.2		0.0		0.0		0.0		94.5		0.0		93.7		0.0		0.0		95.2		0.0		0.0		0.0		95.4		0.0		94.7		0.0		0.0		-		-		-		-		93.6		93.3		0.0		0.0		94.5		93.6		0.0		0.0		94.1		93.6		92.4		93.6		92.4		92.1		-		93.6		92.4		-		-		92.5		91.8		93.8		93.2		-		-		93.3		92.3		93.6		92.6		92.8		92.1		93.8		93.2		94.7		93.9		87.5		-		92.4		-		-		-		-		-		-		-		92.0		91.2		93.1		92.4		94.1		93.5		92.8		92.1		93.9		93.3		94.8		94.3		90.5		89.1		93.6		92.6

		75		100		75		1.88		75		1.88		63		1.95		1.56		92.6		0.0		0.0		0.0		93.0		0.0		92.0		0.0		0.0		93.7		93.7		0.0		0.0		0.0		94.1		0.0		93.2		0.0		0.0		94.6		94.7		0.0		0.0		0.0		95.0		0.0		94.3		0.0		0.0		95.4		0.0		0.0		0.0		95.8		0.0		95.2		0.0		0.0		-		-		-		-		94.1		93.8		0.0		0.0		95.0		94.1		0.0		0.0		94.5		94.1		93.0		94.1		93.0		93.0		-		94.1		93.0		-		-		93.0		92.3		94.2		93.6		-		-		93.6		92.6		94.1		93.2		93.5		92.9		94.2		93.6		95.0		94.3		88.0		-		93.0		-		-		-		-		-		-		-		92.8		92.1		93.7		93.1		94.6		94.1		93.5		92.9		94.4		93.8		95.2		94.7		90.7		89.3		94.1		93.2

		90		125		90		1.95		90		1.95		75		2.03		1.52		92.9		0.0		0.0		0.0		93.0		0.0		92.0		0.0		0.0		94.0		94.0		0.0		0.0		0.0		94.1		0.0		93.2		0.0		0.0		94.9		95.0		0.0		0.0		0.0		95.0		0.0		94.3		0.0		0.0		95.6		0.0		0.0		0.0		95.8		0.0		95.2		0.0		0.0		-		-		-		-		94.1		93.8		0.0		0.0		95.0		94.1		0.0		0.0		94.5		94.1		93.0		94.1		93.0		93.0		-		94.1		93.0		-		-		93.3		92.6		94.5		94.0		-		-		93.9		93.0		94.1		93.2		93.8		93.2		94.5		94.0		95.2		94.5		88.5		-		93.0		-		-		-		-		-		-		-		93.2		92.5		94.2		93.6		95.0		94.5		93.9		93.3		94.8		94.3		95.5		95.1		91.0		89.7		94.1		93.2

		110		150		110		2.04		110		2.04		92		2.12		1.48		93.2		0.0		0.0		0.0		94.1		0.0		93.2		0.0		0.0		94.3		94.3		0.0		0.0		0.0		95.0		0.0		94.3		0.0		0.0		95.2		95.2		0.0		0.0		0.0		95.8		0.0		95.2		0.0		0.0		95.8		0.0		0.0		0.0		96.2		0.0		95.6		0.0		0.0		-		-		-		-		95.0		94.8		0.0		0.0		95.8		95.0		0.0		0.0		95.4		95.0		94.1		95.0		94.1		94.1		-		95.0		94.1		-		-		93.5		92.9		94.6		94.1		-		-		94.5		93.7		95.0		94.3		94.0		93.4		95.0		94.5		95.7		95.1		89.0		-		94.1		-		-		-		-		-		-		-		93.7		93.1		94.5		94.0		95.3		94.8		94.3		93.7		95.1		94.6		95.8		95.4		91.0		89.7		95.0		94.3

		132 (125)				132		2.12										1.44		93.6		0.0		0.0		0.0		-		-		-		-		-		94.6		94.6		0.0		0.0		0.0		-		-		-		-		-		95.4		95.4		0.0		0.0		0.0		-		-		-		-		-		96.0		0.0		0.0		0.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		95.0		94.1		-		-		94.1		-		95.0		94.1		-		-		93.8		93.2		94.9		94.4		-		-		94.5		93.7		95.0		94.3		94.2		93.6		95.0		94.5		95.7		95.1		89.5		-		94.1		-		-		-		-		-		-		-		94.1		93.5		94.8		94.3		95.5		95.1		94.7		94.2		95.4		94.9		96.1		95.7		91.5		90.2		95.0		94.3

		160 (150)		200		160		2.20		150		2.18		133		2.28		1.40		93.8		0.0		0.0		0.0		94.1		0.0		93.2		0.0		0.0		94.8		94.8		0.0		0.0		0.0		95.0		0.0		94.3		0.0		0.0		95.6		95.6		0.0		0.0		0.0		95.8		0.0		95.2		0.0		0.0		96.2		0.0		0.0		0.0		96.2		0.0		95.6		0.0		0.0		-		-		-		-		95.0		94.8		0.0		0.0		95.8		95.0		0.0		0.0		95.4		95.0		94.1		95.0		94.1		94.1		-		95.0		94.1		-		-		-		-		-		-		-		-		94.5		93.7		95.0		94.3		94.5		94.0		95.0		94.5		95.7		95.1		90.0		-		94.1		-		-		-		-		-		-		-		94.4		93.8		95.1		94.6		95.8		95.4		94.9		94.4		95.6		95.2		96.2		95.8		91.5		90.7		95.0		94.5

		200 (185)		250		200		2.30		185		2.27		167		2.38		1.35		94.0		0.0		0.0		0.0		94.1		0.0		93.2		0.0		0.0		95.0		95.0		0.0		0.0		0.0		95.0		0.0		94.3		0.0		0.0		95.6		95.6		0.0		0.0		0.0		95.8		0.0		95.2		0.0		0.0		96.2		0.0		0.0		0.0		96.2		0.0		95.6		0.0		0.0		-		-		-		-		-		-		-		-		95.8		95.0		0.0		0.0		95.4		-		-		95.0		94.1		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		94.5		94.0		95.0		94.5		95.7		95.1		-		-		-		-		-		-		-		-		-		-		94.4		93.8		95.1		94.6		95.8		95.4		94.9		94.4		95.6		95.2		96.2		95.8		-		-		-		-

		220		300		220		2.34		220		2.34		183		2.42		1.33		?		-		-		-		94.1		0.0		93.2		0.0		0.0		?				-		-		-		95.0		0.0		94.3		0.0		0.0		-				-		-		-		95.8		0.0		95.2		0.0		0.0		?		-		-		-		96.5		0.0		0.0		-		-		-		-		-		-		-		-		-		-		95.8		95.0		0.0		0.0		95.4		-		-		95.0		94.1		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		260 (250)		350		250		2.40		250		2.40		208		2.48		1.30		?		0.0		0.0		0.0		94.1		0.0		93.2		0.0		0.0		?				0.0		0.0		0.0		95.0		0.0		94.3		0.0		0.0		-				0.0		0.0		0.0		95.8		0.0		95.2		0.0		0.0		?		0.0		0.0		0.0		96.5		0.0		0.0		-		-		-		-		-		-		-		-		-		-		95.8		95.0		0.0		0.0		95.4		-		-		95.0		94.1		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		94.5		94.0		95.0		94.5		95.7		95.1		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		315 (300)		400		315		2.50		300		2.48		263		2.58		1.25		?		0.0		0.0		0.0		94.1		0.0		93.2		0.0		0.0		?				0.0		0.0		0.0		95.0		0.0		94.3		0.0		0.0		-				0.0		0.0		0.0		95.8		0.0		0.0		0.0		0.0		?		0.0		0.0		0.0		96.5		0.0		0.0		-		-		-		-		-		-		-		-		-		-		95.8		95.0		0.0		0.0		95.4		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		335		450		335		2.53		335		2.53		279		2.60		1.24		?		-		-		-		94.1		0.0		93.2		0.0		0.0		?				-		-		-		95.0		0.0		94.3		0.0		0.0		-				-		-		-		95.8		0.0		0.0		0.0		0.0		?		-		-		-		96.5		0.0		0.0		-		-		-		-		-		-		-		-		-		-		95.8		95.0		0.0		0.0		95.4		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		355				355		2.55						296		2.63		1.22		?		0.0		0.0		0.0												?				0.0		0.0		0.0												-				0.0		0.0		0.0												?		0.0		0.0		0.0		?		-		-		-		-

		375		500		375		2.57		375		2.57		313		2.65		1.21		?		-		-		-		94.1		0.0		93.2		0.0		0.0		?				-		-		-		95.0		0.0		94.3		0.0		0.0		-				-		-		-		95.8		0.0		0.0		0.0		0.0		?				-		-		96.5		0.0		0.0		-		-		-		-		-		-		-		-		-		-		95.8		95.0		0.0		0.0		95.4		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		400				400		2.60						333		2.68		1.20		?		0.0		0.0		0.0												?				0.0		0.0		0.0												-				0.0		0.0		0.0												?		0.0		0.0		0.0		?		-		-		-		-

		450				450		2.65						375		2.73		1.17		?		0.0		0.0		0.0												?				0.0		0.0		0.0												-				0.0		0.0		0.0												?		0.0		0.0		0.0

		500				500		2.70						417		2.78		1.15		?		0.0		0.0		0.0												?				0.0		0.0		0.0												-				0.0		0.0		0.0												?		0.0		0.0		0.0		?		-		-		-		-

		8-pole

																				International																																																																												Europe								USA																		Canada				COPANT (Panamerika)				Brazil								India												Japan												China												Taiwan								Thailand												Australia																								Korea

																				IEC 60034-30																																																																												CEMEP-EU-Agreement																														Bs As 152				NBR								IS												JIS												GB 18613-2006												CNS C4088				CNS C4482-2003																AS/NZS 1359.5:2004																								KS C 4202:2003 Total Enclosed Type

																		PLL 61972		PLL tested																																																																												PLL fixed 0,5 of Pin								PLL tested																		PLL tested				PLL tested				PLL tested								PLL fixed 0,5 of Pin												no PLL considered				PLL tested								PLL fixed 0,5 of Pin												PLL tested				PLL tested				PLL tested												PLL tested												PLL fixed 0,5% of Pin

																																																																																																																																																																																																																														TEFC

		kW		HP		kW		log(kW)		kW		log(kW)		kW		log(kW)				IE1		IE1		IE1		IE1		IE1		IE1		IE1		IE1		IE1		IE2				IE2		IE2		IE2		IE2		IE2		IE2		IE2		IE2		IE3		IE3		IE3		IE3		IE3		IE3		IE3		IE3		IE3		IE3		IE4		IE4		IE4		IE4		IE4		IE4		IE4		IE4		IE4		eff2		eff2		eff1		eff1		EPACT		EPACT		EPACT		EPACT		NEMA Prem		NEMA Prem		NEMA Prem		NEMA Prem		NEMA2007		CSA390		CSA390		BsAs152		BsAs152		Padrao		Padrao		Alto Rendim.		Alto Rendim.		IS 8789:1996		IS 8789:1996		IS 12615:04		IS 12615:04		IS 12615:04		IS 12615:04		JIS C 4210		JIS C 4210		JIS C 4212		JIS C 4212		JIS C 4212		JIS C 4212		Grade 3				Grade 2				Grade 1				Minimum Eff		Minimum Eff		High-Eff		High-Eff		Standard		Standard		Medium		Medium		High		High		A1		A1		A2		A2		A3		A3		B1		B1		B2		B2		B3		B3		Standard		Standard		High-Eff.		High-Eff.

		50 (60) Hz		US		Europe		50 Hz		60 Hz		60 Hz		60->50		50->60		% of input		50 Hz		50 Hz		50 Hz		50 Hz		60 Hz		60 Hz		60 Hz		60->50 Hz		60->50 Hz		50 Hz				50 Hz		50 Hz		50 Hz		60 Hz		60 Hz		60 Hz		60->50 Hz		60->50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		60 Hz		60 Hz		60 Hz		60->50 Hz		60->50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		60 Hz		60 Hz		60 Hz		60->50 Hz		60->50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		60 Hz		60 Hz		60->50 Hz		60->50 Hz		60 Hz		60 Hz		60->50 Hz		60->50 Hz		50 Hz		60 Hz		60 Hz		50 Hz		50 Hz		60 Hz		60 Hz		60 Hz		60 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50/60 Hz		50/60 Hz		50 Hz		50 Hz		60 Hz		60 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		60 Hz		60 Hz		60 Hz		60 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		50 Hz		60 Hz		60 Hz		60 Hz		60 Hz

																				from Australia		smoothed		Tolerance		Diff.Tolerance		from Brazil		smoothed		Tolerance				Tolerance		from Australia				smoothed		Tolerance		Diff.Tolerance		from EPACT		smoothed		Tolerance				Tolerance		from Australia		FDIS		smoothed		Tolerance		Diff.Tolerance		Proposal Bill		smoothed		Tolerance				Tolerance		from old IE4		smoothed		Tolerance		Diff.Tolerance		Proposal Bill		smoothed		Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance						Tolerance				Tolerance				Tolerance ?				Tolerance ?				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance ?				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance				Tolerance

																		A small				0.0000								0.0000												0.0000								0.0000								1.07				0.0000								0.0000								80		0.0000								0.0000

																		B small				0.0000								0.0000												0.0000								0.0000								0.83				0.0000								0.0000										0.0000								0.0000

																		C small				0.0000								0.0000												0.0000								0.0000												0.0000								0.0000										0.0000								0.0000

																		D small				0.0000								0.0000												0.0000								0.0000												0.0000								0.0000										0.0000								0.0000

																		A large				0.0000																				0.0000																				0.0000																		0.0000

																		B large				0.0000																				0.0000																				0.0000																		0.0000

																		C large				0.0000																				0.0000																				0.0000																		0.0000

																		D large				0.0000																				0.0000																				0.0000																		0.0000

		0.12				0.12		-0.92		0.12		-0.92		0.10		-0.84		2.50		30		0.0		-		-		36.0		0.0		-		-		-		-		40		0.0		-		-		40.0		0.0		-		-		-		-		51		0.0		-		-		59.5		-		-		-		-		60.1		0.0		-		-		64.0		0.0		-		-		-																		Werte fehlen !

		0.18		0.25		0.18		-0.74		0.18		-0.74		0.15		-0.67		2.50		41		0.0		-		-		40.0		0.0		-		-		-		-		49		0.0		-		-		46.0		0.0		-		-		-		-		58		0.0		-		-		64.0		-		-		-		-		65.5		0.0		-		-		68.0		0.0		-		-		-

		0.2				0.2		-0.70		0.2		-0.70		0.17		-0.62		2.50		-		0.0		-		-				-		-		-		-		-		-		0.0		-		-				-		-		-		-		-		-		0.0		-		-				-		-		-		-		-		0.0		-		-				-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-										-		-		-		-																																														-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		0.25				0.25		-0.60		0.25		-0.60		0.21		-0.52		2.50		43.0		0.0		-		-		50.5		0.0		-		-		-		-		55		0.0		-		-		52.0		0.0		-		-		-		-		65		0.0		-		-		68.0		-		-		-		-		71		0.0		-		-		72.0		0.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-										-		-		-		-																																														-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		0.37				0.37		-0.43		0.37		-0.43		0.31		-0.35		2.50		55		0.0		-		-		57.5		0.0		-		-		-		-		63		0.0		-		-		58.0		0.0		-		-		-		-		70		0.0		-		-		72.0		-		-		-		-		74		0.0		-		-		75.5		0.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-										-		-		-		-																																														-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		0.4				0.4		-0.40		0.4		-0.40		0.33		-0.32		2.50		-		0.0		-		-				-		-		-		-		-		-		0.0		-		-				-		-		-		-		-		-		0.0		-		-		-		-		-		-		-		-		0.0		-		-				-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-										-		-		-		-																																														-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		64.0		58.6		78.0		74.7

		0.55				0.55		-0.26		0.55		-0.26		0.46		-0.18		2.50		61		0.0		-		-		59.5		0.0		-		-		-		-		69		0.0		-		-		62.0		0.0		-		-		-		-		74		0.0		-		-		74.0		-		-		-		-		78		0.0		-		-		77.0		0.0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-										-		-		-		-																																														-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		0.75		1		0.75		-0.12		0.75		-0.12		0.63		-0.05		2.50		66.7		0.0		0.0		0.0		64.0		0.0		58.6		0.0		0.0		71.8		71.8		0.0		0.0		0.0		66.0		0.0		60.9		0.0		0.0		76.4		76.4		0.0		0.0		0.0		75.5		0.0		71.8		0.0		0.0		79.3		0.0		0.0		0.0		78.5		0.0		-		-		-		-		-		-		-		74.0		73.1		0.0		0.0		82.5		80.0		0.0		0.0		81.5										66.0		-		70.0		-																																														-		-		-		-		-		-		66.7		61.7		71.8		67.6		75.0		71.3		72.4		68.3		77.7		74.4		80.4		77.5		70.0		65.5		82.0		79.3

		1.1		1,5		1.1		0.04		1.1		0.04		0.9		0.12		2.48		69.9		0.0		0.0		0.0		73.5		0.0		69.5		0.0		0.0		74.7		74.7		0.0		0.0		0.0		75.5		0.0		71.8		0.0		0.0		78.8		78.8		0.0		0.0		0.0		78.5		0.0		75.3		0.0		0.0		82.3		0.0		0.0		0.0		81.5		0.0		78.7		0.0		0.0		-		-		-		-		77.0		76.1		0.0		0.0		87.5		85.5		0.0		0.0		86.5										73.5		-		77.0		-																																														-		-		-		-		-		-		69.9		65.4		74.7		70.9		77.6		74.2		75.2		71.5		79.9		76.9		82.4		79.8		-		-		-		-

		1.5		2		1.5		0.18		1.5		0.18		1.3		0.26		2.41		73.0		0.0		0.0		0.0		77.0		0.0		73.6		0.0		0.0		76.8		76.8		0.0		0.0		0.0		82.5		0.0		79.9		0.0		0.0		80.7		80.7		0.0		0.0		0.0		84.0		0.0		81.6		0.0		0.0		84.3		0.0		0.0		0.0		85.5		0.0		83.3		0.0		0.0		-		-		-		-		82.5		81.8		0.0		0.0		88.5		86.5		0.0		0.0		87.5										77.0		-		82.5		-																																														-		-		-		-		-		-		73.0		69.0		76.8		73.3		79.6		76.5		77.3		73.9		81.5		78.7		83.8		81.4		76.5		73.0		86.5		84.5

		2.2		3		2.2		0.34		2.2		0.34		1.8		0.42		2.33		76.1		0.0		0.0		0.0		78.0		0.0		74.7		0.0		0.0		79.4		79.4		0.0		0.0		0.0		84.0		0.0		81.6		0.0		0.0		82.8		82.8		0.0		0.0		0.0		85.5		0.0		83.3		0.0		0.0		86.0		0.0		0.0		0.0		87.5		0.0		85.6		0.0		0.0		-		-		-		-		84.0		83.3		0.0		0.0		89.5		87.5		0.0		0.0		88.5										78.0		-		84.0		-																																														-		-		-		-		-		-		76.1		72.5		79.4		76.3		81.9		79.2		79.6		76.5		83.4		80.9		85.5		83.3		79.5		76.4		87.5		85.6

		3				3		0.48										2.26		78.2		0.0		0.0		0.0				-		-		-		-		81.3		81.3		0.0		0.0		0.0		-		-		-		-		-		84.4		84.4		0.0		0.0		0.0				-		-		-		-		87.0		0.0		0.0		0.0				-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-										79.0		-		84.5		-																																														-		-		-		-		-		-		78.2		74.9		81.3		78.5		83.6		81.1		81.4		78.6		84.9		82.6		86.9		84.9		-		-		-		-

		4 (3,7)		5		4		0.60		3.7		0.57		3.3		0.68		2.20		80.1		0.0		0.0		0.0		80.0		0.0		77.0		0.0		0.0		82.8		82.8		0.0		0.0		0.0		85.5		0.0		83.3		0.0		0.0		85.6		85.6		0.0		0.0		0.0		86.5		0.0		84.5		0.0		0.0		88.0		0.0		0.0		0.0		88.5		0.0		86.8		0.0		0.0		-		-		-		-		85.5		84.9		0.0		0.0		89.5		87.5		0.0		0.0		88.5										80.0		-		85.5		-																																														-		-		-		-		-		-		80.1		77.1		82.8		80.2		85.0		82.8		83.0		80.5		86.1		84.0		87.9		86.1		82.5		79.9		87.5		85.6

		4.5				4.5		0.65										2.17		-		-		-		-				-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-				-		-		-		-		-		-		-		-				-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-										82.0		-		85.5		-																																														-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-				-

		5.5		7.5		5.5		0.74		5.5		0.74		4.6		0.82		2.13		82.0		0.0		0.0		0.0		84.0		0.0		81.6		0.0		0.0		84.5		84.5		0.0		0.0		0.0		85.5		0.0		83.3		0.0		0.0		87.0		87.0		0.0		0.0		0.0		86.5		0.0		84.5		0.0		0.0		88.5		0.0		0.0		0.0		88.5		0.0		86.8		0.0		0.0		-		-		-		-		85.5		84.9		0.0		0.0		91.0		89.5		0.0		0.0		90.2										84.0		-		85.5		-																																														-		-		-		-		-		-		82.0		79.3		84.5		82.2		86.5		84.5		84.6		82.3		87.4		85.5		89.1		87.5		84.5		82.2		89.5		87.9

		7.5		10		7.5		0.88		7.5		0.88		6.3		0.95		2.06		83.7		0.0		0.0		0.0		85.0		0.0		82.8		0.0		0.0		86.0		86.0		0.0		0.0		0.0		88.5		0.0		86.8		0.0		0.0		88.2		88.2		0.0		0.0		0.0		89.5		0.0		87.9		0.0		0.0		89.5		0.0		0.0		0.0		91.0		0.0		89.7		0.0		0.0		-		-		-		-		88.5		88.0		0.0		0.0		91.0		89.5		0.0		0.0		90.2										85.0		-		88.5		-																																														-		-		-		-		-		-		83.7		81.3		86.0		83.9		87.8		86.0		86.0		83.9		88.5		86.8		90.1		88.6		85.5		83.3		89.5		87.9

		9.2				9.2		0.96										2.02		-		-		-		-				-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-				-		-		-		-		-		-		-		-				-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-										86.0		-		88.5		-																																														-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-				-

		11		15		11		1.04		11		1.04		9		1.12		1.98		85.6		0.0		0.0		0.0		87.5		0.0		85.6		0.0		0.0		87.7		87.7		0.0		0.0		0.0		88.5		0.0		86.8		0.0		0.0		89.6		89.6		0.0		0.0		0.0		89.5		0.0		87.9		0.0		0.0		91.0		0.0		0.0		0.0		91.0		0.0		89.7		0.0		0.0		-		-		-		-		88.5		88.0		0.0		0.0		91.7		90.2		0.0		0.0		91.0										87.5		-		88.5		-																																														-		-		-		-		-		-		85.6		83.4		87.7		85.9		89.3		87.7		87.6		85.7		89.8		88.3		91.2		89.9		86.5		84.5		90.2		88.7

		15		20		15		1.18		15		1.18		13		1.26		1.91		87.1		0.0		0.0		0.0		88.5		0.0		86.8		0.0		0.0		88.9		88.9		0.0		0.0		0.0		89.5		0.0		87.9		0.0		0.0		90.6		90.6		0.0		0.0		0.0		90.2		0.0		88.7		0.0		0.0		92.0		0.0		0.0		0.0		91.7		0.0		90.5		0.0		0.0		-		-		-		-		89.5		89.0		0.0		0.0		91.7		90.2		0.0		0.0		91.0										88.5		-		89.5		-																																														-		-		-		-		-		-		87.1		85.2		88.9		87.2		90.4		89.0		88.8		87.1		90.7		89.3		92.0		90.8		87.5		85.6		90.2		88.7

		18.5		25		18.5		1.27		18.5		1.27		15		1.35		1.87		88.0		0.0		0.0		0.0		88.5		0.0		86.8		0.0		0.0		89.7		89.7		0.0		0.0		0.0		89.5		0.0		87.9		0.0		0.0		91.2		91.2		0.0		0.0		0.0		90.2		0.0		88.7		0.0		0.0		92.7		0.0		0.0		0.0		91.7		0.0		90.5		0.0		0.0		-		-		-		-		89.5		89.0		0.0		0.0		93.0		91.7		0.0		0.0		92.4										88.5		-		89.5		-																																														-		-		-		-		-		-		88.0		86.2		89.7		88.2		91.1		89.8		89.6		88.0		91.3		90.0		92.5		91.4		88.0		86.2		91.7		90.5

		22		30		22		1.34		22		1.34		18		1.42		1.83		88.7		0.0		0.0		0.0		90.2		0.0		88.7		0.0		0.0		90.2		90.2		0.0		0.0		0.0		91.0		0.0		89.7		0.0		0.0		91.6		91.6		0.0		0.0		0.0		91.7		0.0		90.5		0.0		0.0		93.2		0.0		0.0		0.0		93.0		0.0		92.0		0.0		0.0		-		-		-		-		91.0		90.6		0.0		0.0		93.0		91.7		0.0		0.0		92.4										90.2		-		91.0		-																																														-		-		-		-		-		-		88.7		87.0		90.2		88.7		91.5		90.2		90.1		88.6		91.8		90.6		92.9		91.8		88.5		86.8		91.7		90.5

		30		40		30		1.48		30		1.48		25		1.56		1.76		89.9		0.0		0.0		0.0		90.2		0.0		88.7		0.0		0.0		91.2		91.2		0.0		0.0		0.0		91.0		0.0		89.7		0.0		0.0		92.4		92.4		0.0		0.0		0.0		91.7		0.0		90.5		0.0		0.0		93.7		0.0		0.0		0.0		93.0		0.0		92.0		0.0		0.0		-		-		-		-		91.0		90.6		0.0		0.0		94.1		93.0		0.0		0.0		93.6										90.2		-		91.0		-																																														-		-		-		-		-		-		89.9		88.4		91.2		89.9		92.4		91.3		91.1		89.8		92.5		91.4		93.6		92.6		89.0		87.4		93.0		92.0

		37		50		37		1.57		37		1.57		31		1.65		1.72		90.6		0.0		0.0		0.0		91.0		0.0		89.7		0.0		0.0		91.8		91.8		0.0		0.0		0.0		91.7		0.0		90.5		0.0		0.0		92.9		92.9		0.0		0.0		0.0		92.4		0.0		91.3		0.0		0.0		94.3		0.0		0.0		0.0		93.6		0.0		92.6		0.0		0.0		-		-		-		-		91.7		91.3		0.0		0.0		94.1		93.0		0.0		0.0		93.6										91.0		-		91.7		-																																														-		-		-		-		-		-		90.6		89.2		91.8		90.6		92.9		91.8		91.7		90.5		93.0		92.0		94.0		93.1		90.0		88.5		93.0		92.0

		45		60		45		1.65		45		1.65		38		1.73		1.67		91.2		0.0		0.0		0.0		91.0		0.0		89.7		0.0		0.0		92.4		92.4		0.0		0.0		0.0		91.7		0.0		90.5		0.0		0.0		93.4		93.4		0.0		0.0		0.0		92.4		0.0		91.3		0.0		0.0		94.7		0.0		0.0		0.0		93.6		0.0		92.6		0.0		0.0		-		-		-		-		91.7		91.3		0.0		0.0		94.5		93.6		0.0		0.0		94.1										91.0		-		91.7		-																																														-		-		-		-		-		-		91.2		89.9		92.4		91.3		93.5		92.5		92.3		91.1		93.5		92.5		94.4		93.6		90.0		88.5		93.6		92.6

		55		75		55		1.74		55		1.74		46		1.82		1.63		91.8		0.0		0.0		0.0		91.5		0.0		90.2		0.0		0.0		92.9		92.9		0.0		0.0		0.0		93.0		0.0		92.0		0.0		0.0		93.8		93.8		0.0		0.0		0.0		93.6		0.0		92.6		0.0		0.0		95.0		0.0		0.0		0.0		94.5		0.0		93.7		0.0		0.0		-		-		-		-		93.0		92.7		0.0		0.0		94.5		93.6		0.0		0.0		94.1										91.5		-		93.0		-																																														-		-		-		-		-		-		91.8		91.0		92.9		92.2		93.9		93.3		92.8		92.1		93.9		93.3		94.8		94.3		90.5		89.1		93.6		92.6

		75		100		75		1.88		75		1.88		63		1.95		1.56		92.7		0.0		0.0		0.0		92.0		0.0		90.8		0.0		0.0		93.7		93.7		0.0		0.0		0.0		93.0		0.0		92.0		0.0		0.0		94.4		94.4		0.0		0.0		0.0		93.6		0.0		92.6		0.0		0.0		95.3		0.0		0.0		0.0		94.5		0.0		93.7		0.0		0.0		-		-		-		-		93.0		92.7		0.0		0.0		95.0		94.1		0.0		0.0		94.5										92.0		-		93.0		-																																														-		-		-		-		-		-		92.7		92.0		93.7		93.1		94.6		94.1		93.5		92.9		94.4		93.8		95.2		94.7		90.7		89.3		94.1		93.2

		90		125		90		1.95		90		1.95		75		2.03		1.52		93.0		0.0		0.0		0.0		92.5		0.0		91.4		0.0		0.0		?		94.0		0.0		0.0		0.0		93.6		0.0		92.6		0.0		0.0		94.6		94.6		0.0		0.0		0.0		94.1		0.0		93.2		0.0		0.0		95.5		0.0		0.0		0.0		95.0		0.0		94.3		0.0		0.0		-		-		-		-		93.6		93.3		0.0		0.0		95.0		94.1		0.0		0.0		94.5										92.5		-		93.6		-																																														-		-		-		-		-		-		93.0		92.3		94.1		93.5		94.9		94.4		93.9		93.3		94.8		94.3		95.5		95.1		91.0		89.7		94.1		93.2

		110		150		110		2.04		110		2.04		92		2.12		1.48		93.3		0.0		0.0		0.0		92.5		0.0		91.4		0.0		0.0		?		94.4		0.0		0.0		0.0		93.6		0.0		92.6		0.0		0.0		95.0		95.0		0.0		0.0		0.0		94.1		0.0		93.2		0.0		0.0		95.5		0.0		0.0		0.0		95.0		0.0		94.3		0.0		0.0		-		-		-		-		93.6		93.3		0.0		0.0		95.8		95.0		0.0		0.0		95.4										92.5		-		93.6		-																																														-		-		-		-		-		-		93.5		92.9		94.5		94.0		95.3		94.8		94.3		93.7		95.1		94.6		95.8		95.4		91.0		89.7		95.0		94.3

		132 (125)				132		2.12										1.44		93.4		0.0		0.0		0.0				-		-		-		-		?		94.5		0.0		0.0		0.0		-		-		-		-		-		95.1		95.1		0.0		0.0		0.0				-		-		-		-		96.0		0.0		0.0		0.0				-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-										-		-		-		-																																														-		-		-		-		-		-		93.8		93.2		94.8		94.3		95.5		95.1		94.7		94.2		95.4		94.9		96.1		95.7		91.5		90.2		95.0		94.3

		160 (150)		200		160		2.20		150		2.18		133		2.28		1.40		93.8		0.0		0.0		0.0		92.5		0.0		91.4		0.0		0.0		?		94.6		0.0		0.0		0.0		93.6		0.0		92.6		0.0		0.0		95.5		95.5		0.0		0.0		0.0		94.5		0.0		93.7		0.0		0.0		96.1		0.0		0.0		0.0		95.4		0.0		94.7		0.0		0.0		-		-		-		-		94.1		93.8		0.0		0.0		95.8		95.0		0.0		0.0		95.4										-		-		-		-																																														-		-		-		-		-		-		94.1		93.5		95.2		94.7		95.9		95.5		94.9		94.4		95.6		95.2		96.2		95.8		91.5		90.7		95.0		94.5

		200 (185)		250		200		2.30		185		2.27		167		2.38		1.35		94.0		0.0		0.0		0.0		92.5		0.0		91.4		0.0		0.0		?		94.6		0.0		0.0		0.0		93.6		0.0		92.6		0.0		0.0		95.4		95.4		0.0		0.0		0.0		95.0		0.0		94.3		0.0		0.0		96.2		0.0		0.0		0.0		95.4		0.0		94.7		0.0		0.0		-		-		-		-		94.5		94.2		0.0		0.0		95.8		95.0		0.0		0.0		95.4										-		-		-		-																																						-		-		-		-		-		-		-		-		-		-		94.1		93.5		95.2		94.7		95.9		95.5		94.9		94.4		95.6		95.2		96.2		95.8		-		-		-		-

		220		300		220		2.34		220		2.34		183		2.42		1.33		?		-		-		-		92.5		0.0		91.4		0.0		0.0		?				-		-		-		93.6		0.0		92.6		0.0		0.0		-				-		-		-		95.0		0.0		94.3		0.0		0.0		-		-		-		-		95.4		0.0		0.0		-		-		-		-		-		-		-		-		-		-		95.8		95.0		0.0		0.0		95.4										-		-		-		-																																						-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		260 (250)		350		250		2.40		250		2.40		208		2.48		1.30		?		0.0		0.0		0.0		92.5		0.0		91.4		0.0		0.0		?				0.0		0.0		0.0		93.6		0.0		92.6		0.0		0.0		-				0.0		0.0		0.0		95.0		0.0		94.3		0.0		0.0		-		0.0		0.0		0.0		95.8		0.0		0.0		-		-		-		-		-		-		-		-		-		-		95.8		95.0		0.0		0.0		95.4										-		-		-		-																																						-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		315 (300)		400		315		2.50		300		2.48		263		2.58		1.25		?		0.0		0.0		0.0		92.5		0.0		91.4		0.0		0.0		?				0.0		0.0		0.0		93.6		0.0		92.6		0.0		0.0		-				0.0		0.0		0.0		95.0		0.0		0.0		0.0		0.0		-		0.0		0.0		0.0		95.8		0.0		0.0		-		-		-		-		-		-		-		-		-		-		95.8		95.0		0.0		0.0		95.4										-		-		-		-																																						-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		335		450		335		2.53		335		2.53		279		2.60		1.24		?		-		-		-		92.5		0.0		91.4		0.0		0.0		?				-		-		-		93.6		0.0		92.6		0.0		0.0		-				-		-		-		95.0		0.0		0.0		0.0		0.0		-		-		-		-		95.8		0.0		0.0		-		-		-		-		-		-		-		-		-		-		95.8		95.0		0.0		0.0		95.4										-		-		-		-																																						-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		355				355		2.55						296		2.63		1.22		?		0.0		0.0		0.0												?				0.0		0.0		0.0		-										-				0.0		0.0		0.0												-		0.0		0.0		0.0				-		-		-		-

		375		500		375		2.57		375		2.57		313		2.65		1.21		?		-		-		-				0.0		-15.0		0.0		0.0		?				-		-		-		94.1		0.0		93.2		0.0		0.0		-				-		-		-		95.0		0.0		0.0		0.0		0.0		-		-		-		-		95.8		0.0		0.0		-		-		-		-		-		-		-		-		-		-		95.8		95.0		0.0		0.0		95.4		-		-		-		-		-		-		-		-														-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		400				400		2.60						333		2.68		1.20		?		0.0		0.0		0.0												?				0.0		0.0		0.0												-				0.0		0.0		0.0												-		0.0		0.0		0.0				-		-		-		-

		450				450		2.65						375		2.73		1.17		?		0.0		0.0		0.0												?				0.0		0.0		0.0												-				0.0		0.0		0.0												-		0.0		0.0		0.0

		500				500		2.70						417		2.78		1.15		?		0.0		0.0		0.0												?				0.0		0.0		0.0												-				0.0		0.0		0.0												-		0.0		0.0		0.0				-		-		-		-





IE4 alt

		Target Values for efficiency																																				Interpolated values of efficiency																Efficiency IE3 in comparison																Difference in losses to IE3 in %

																																																																						Wieviel % sind die Verluste bei IE4 kleiner als bei IE3 ?

																																						A		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000

																																						B		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000

																																						C		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000

										Master:																												D		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000

				1.25		1.08		1.09		0.75		0.93		0.97

				1.07		1.12		1.07		1.2		1.05		1.08																								Limit:		99

				Speed from ... to																																				Speed from ... to																1000		1200		1500		1800		3000		3600

		Torque		801		1001		1201		1501		1801		3001		/min																				log(Torque)		Torque		801		1001		1201		1501		1801		3001		/min		Torque		6-pole		6-pole		4-pole		4-pole		2-pole		2-pole				Torque		6-pole		6-pole		4-pole		4-pole		2-pole		2-pole

		Nm		1000		1200		1500		1800		3000		3600		/min																						Nm		1000		1200		1500		1800		3000		3600		/min		Nm		50 Hz		60 Hz		50 Hz		60 Hz		50 Hz		60 Hz				Nm		50 Hz		60 Hz		50 Hz		60 Hz		50 Hz		60 Hz

		2.5		-		-		-		-		-		-																						0.398		2.5		0.0		0.0		0.0		0.0		0.0		0.0				2.5										0.0						2.5										0.0

		3.2		-		-		-		-		-		-																						0.498		3.2		0.0		0.0		0.0		0.0		0.0		0.0				3.2												84.0				3.2												0.0

		4.0		0.0		0.0		0.0		0.0		0.0		0.0																						0.602		4.0		0.0		0.0		0.0		0.0		0.0		0.0				4.0								83.5		0.0		85.5				4.0								0.0		0.0		0.0

		5.0		-		-		-		-		-		-																						0.699		5.0		0.0		0.0		0.0		0.0		0.0		0.0				5.0						0.0				0.0						5.0						0.0				0.0

		6.3		0.0		0.0		0.0		0.0		0.0		0.0																						0.799		6.3		0.0		0.0		0.0		0.0		0.0		0.0				6.3				82.5				86.5				86.5				6.3				0.0				0.0				0.0

		8		0.0		0.0		0.0		0.0		0.0		0.0																						0.903		8		0.0		0.0		0.0		0.0		0.0		0.0				8		0.0				0.0		86.5		0.0						8		0.0				0.0		0.0		0.0

		10		-		-		-		-		-		-																						1.000		10		0.0		0.0		0.0		0.0		0.0		0.0				10		0.0		87.5		0.0				0.0		88.5				10		0.0		0.0		0.0				0.0		0.0

		12.5		0.0		0.0		0.0		0.0		0.0		0.0																						1.097		12.5		0.0		0.0		0.0		0.0		0.0		0.0				12.5				88.5				89.5		0.0						12.5				0.0				0.0		0.0

		16		-		-		-		-		-		-																						1.204		16		0.0		0.0		0.0		0.0		0.0		0.0				16		0.0				0.0						89.5				16		0.0				0.0						0.0

		20		0.0		0.0		0.0		0.0		0.0		0.0																						1.301		20		0.0		0.0		0.0		0.0		0.0		0.0				20		0.0		89.5		0.0		89.5		0.0		90.2				20		0.0		0.0		0.0		0.0		0.0		0.0

		25		-		-		-		-		-		-																						1.398		25		0.0		0.0		0.0		0.0		0.0		0.0				25						0.0				0.0						25						0.0				0.0

		32		0.0		0.0		0.0		0.0		0.0		0.0																						1.498		32		0.0		0.0		0.0		0.0		0.0		0.0				32		0.0		89.5				91.7				91.0				32		0.0		0.0				0.0				0.0

		40		0.0		0.0		0.0		0.0		0.0		0.0																						1.602		40		0.0		0.0		0.0		0.0		0.0		0.0				40		0.0				0.0		91.7		0.0		91.0				40		0.0				0.0		0.0		0.0		0.0

		50		-		-		-		-		-		-																						1.699		50		0.0		0.0		0.0		0.0		0.0		0.0				50		0.0		91.0		0.0				0.0		91.7				50		0.0		0.0		0.0				0.0		0.0

		63		0.0		0.0		0.0		0.0		0.0		0.0																						1.799		63		0.0		0.0		0.0		0.0		0.0		0.0				63				91.0				92.4		0.0		91.7				63				0.0				0.0		0.0		0.0

		80		0.0		0.0		0.0		0.0		0.0		0.0																						1.903		80		0.0		0.0		0.0		0.0		0.0		0.0				80		0.0				0.0		93.0		0.0		92.4				80		0.0				0.0		0.0		0.0		0.0

		100		0.0		0.0		0.0		0.0		0.0		0.0																						2.000		100		0.0		0.0		0.0		0.0		0.0		0.0				100				91.7		0.0		93.6		0.0		93.0				100				0.0		0.0		0.0		0.0		0.0

		125		0.0		0.0		0.0		0.0		0.0		0.0																						2.097		125		0.0		0.0		0.0		0.0		0.0		0.0				125		0.0		91.7		0.0		93.6		0.0		93.6				125		0.0		0.0		0.0		0.0		0.0		0.0

		160		0.0		0.0		0.0		0.0		0.0		0.0																						2.204		160		0.0		0.0		0.0		0.0		0.0		0.0				160		0.0		93.0		0.0		94.1		0.0		93.6				160		0.0		0.0		0.0		0.0		0.0		0.0

		200		0.0		0.0		0.0		0.0		0.0		0.0																						2.301		200		0.0		0.0		0.0		0.0		0.0		0.0				200		0.0		93.0		0.0		94.5		0.0		94.1				200		0.0		0.0		0.0		0.0		0.0		0.0

		250		0.0		0.0		0.0		0.0		0.0		0.0																						2.398		250		0.0		0.0		0.0		0.0		0.0		0.0				250		0.0		94.1		0.0		95.0		0.0		95.0				250		0.0		0.0		0.0		0.0		0.0		0.0

		315		0.0		0.0		0.0		0.0		0.0		0.0																						2.498		315		0.0		0.0		0.0		0.0		0.0		0.0				315		0.0		94.1		0.0		95.4		0.0		95.0				315		0.0		0.0		0.0		0.0		0.0		0.0

		400		0.0		0.0		0.0		0.0		0.0		0.0																						2.602		400		0.0		0.0		0.0		0.0		0.0		0.0				400		0.0		94.5		0.0		95.4		0.0		95.4				400		0.0		0.0		0.0		0.0		0.0		0.0

		500		0.0		0.0		0.0		0.0		0.0		0.0																						2.699		500		0.0		0.0		0.0		0.0		0.0		0.0				500		0.0		94.5		0.0		95.4		0.0		95.8				500		0.0		0.0		0.0		0.0		0.0		0.0

		630		0.0		0.0		0.0		0.0		0.0		0.0																						2.799		630		0.0		0.0		0.0		0.0		0.0		0.0				630		0.0		95.0		0.0		95.8		0.0		95.8				630		0.0		0.0		0.0		0.0		0.0		0.0

		800		0.0		0.0		0.0		0.0		0.0		0.0																						2.903		800		0.0		0.0		0.0		0.0		0.0		0.0				800		0.0		95.0		0.0		96.2		-		95.8				800		0.0		0.0		0.0		0.0		0.0		0.0

		1000		0.0		0.0		0.0		0.0		0.0		0.0																						3.000		1000		0.0		0.0		0.0		0.0		0.0		0.0				1000		0.0		95.8		0.0				0.0		95.8				1000		0.0		0.0		0.0				0.0		0.0

		1250		0.0		0.0		0.0		0.0		0.0		-																						3.097		1250		0.0		0.0		0.0		0.0		0.0

		1600		0.0		0.0		0.0		0.0		-		-																						3.204		1600		0.0		0.0		0.0		0.0

		2000		0.0		0.0		0.0		0.0		-		-																						3.301		2000		0.0		0.0		0.0		0.0

		2500		-		-		-		-		-		-																						3.398		2500		0.0		0.0		0.0

		3150		-		-		-		-		-		-						a		1														3.498		3150		0.0		0.0

		4000		-		-		-		-		-		-						b		2														3.602		4000		0.0

		5000		-		-		-		-		-		-						1		1.0		1.0		1.0										3.699		5000

		from R10 values																		5		1.0		1.5		1.7

																				10		1.0		1.6		1.8												R5: 10, 16, 25, 40, 63, 100.

		Power for fixed speed motors																		50		1.1		1.8		1.9												R10: 10, 12.5, 16, 20, 25, 31.5, 40, 50, 63, 80, 100.

																				100		1.1		1.8		1.9												R20: 10, 11.2 12.5, 14, 16, 18, 20, 22.4, 25, 28, 31.5, 35.5, 40, 45, 50, 56, 63, 71, 80, 90, 100.

		Torque		6-pole		6-pole		4-pole		4-pole		2-pole		2-pole						500		1.5		1.9		2.0												R40: 10, 10.6, 11.2, 11.8, 12.5, 13.2, 14, 15, 16, 17, 18, 19, 20, 21.2, 22.4, 23.6, 25, 26.5, 28, 30, 31.5, 33.5, 35.5, 37.5, 40, 42.5, 45, 47.5, 50, 53, 56, 60, 63, 67, 71, 75, 80, 85, 90, 95, 100.

		Nm		50 Hz		60 Hz		50 Hz		60 Hz		50 Hz		60 Hz						1000		2.0		2.0		2.0

		2.5		-		-		-		-		0.75		-																								It also defined an exceptional R80 series, with 81 values, which is little used.

		3.2		-		-		-		-		-		1.1						Real Test-Data

		4.0		-		-		-		0.75		1.1		1.5																								Rounded series are also defined; they are indicated by a prime mark following the R.

		5.0		-		-		0.75		-		1.5		-						SEW

		6.3		-		0.75		-		1.1		-		2.2						Mn [Nm]		6		8.5		10		15		18		24						R′10: 10, 12.5, 16, 20, 25, 32, 40, 50, 63, 80, 100.

		8		0.75		-		1.1		1.5		2.2		-						n [1/min]		PMSM		PMSM		PMSM		PMSM		PMSM		PMSM						R′20: 10, 11, 12.5, 14, 16, 18, 20, 22, 25, 28, 32,36, 40, 45, 50, 56, 63, 71, 80, 90, 100.

		10		1.1		1.1		1.5		-		3		3.7						1000		81.0		84.3		88.9		89.8		92.9		93.3						R′40:10, 10.5, 11, 12, 12.5, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 24, 25, 26, 28, 30, 32, 34, 36, 38, 40, 42, 45, 48, 50, 53, 56, 60, 63, 67, 71, 75, 80, 85, 90, 95, 100.

		12.5		-		1.5		-		2.2		4		-						1200		83.5		86.4		90.3		91.1		93.7		94.2

		16		1.5		-		2.2		-		-		5.5						1500		86.1		88.6		91.8		92.4		94.5		95.1						An even more rounded series is indicated by putting two prime marks after the R:

		20		2.2		2.2		3		3.7		5.5		7.5						1800		88.0		90.1		92.8		93.3		95.0		95.6

		25		-		-		4		-		7.5		-						3000		91.8		93.1		94.6		95.1		95.8		96.6						R″5: 10, 15, 25, 40, 60, 100.

		32		3		3.7		-		5.5		-		11						3600		92.7		93.9		95.0		95.4		96.0		96.8						R″10:10, 12, 15, 20, 25, 30, 40, 50, 60, 80, 100.

		40		4		-		5.5		7.5		11		15																								R″20:10, 11, 12, 14, 16, 18, 20, 22, 25, 28, 30, 35, 40, 45, 50, 50, 55, 60, 70, 80, 90, 100.

		50		5.5		5.5		7.5		-		15		18.5

		63		-		7.5		-		11		18.5		22

		80		7.5		-		11		15		22		30

		100		-		11		15		18.5		30		37

		125		11		15		18.5		22		37		45

		160		15		18.5		22		30		45		55

		200		18.5		22		30		37		55		75

		250		22		30		37		45		75		90

		315		30		37		45		55		90		110

		400		37		45		55		75		110		150

		500		45		55		75		90		160		185																								Inverter Efficiency (4 kHz switching frequency)

		630		55		75		90		110		200		220																										Speed from ... to

		800		75		90		110		150		250		300																								Torque		801		1001		1201		1501		1801		3001		/min

		1000		90		110		132		185		315		375																								Nm		1000		1200		1500		1800		3000		3600		/min

		1250		132		150		200		220		355		-																								2.5		0.0		0.0		0.0		0.0		0.0		0.0

		1600		160		185		250		300		-		-																								3.2		0.0		0.0		0.0		0.0		0.0		0.0

		2000		200		220		315		375		-		-																								4.0		0.0		0.0		0.0		0.0		0.0		0.0

		2500		250		300		355		-		-		-																								5.0		0.0		0.0		0.0		0.0		0.0		0.0

		3150		315		375		-		-		-		-																								6.3		0.0		0.0		0.0		0.0		0.0		0.0

		4000		355		-		-		-		-		-																								8		0.0		0.0		0.0		0.0		0.0		0.0

		5000				-		-		-		-		-																								10		0.0		0.0		0.0		0.0		0.0		0.0

		from R10 values																																				12.5		0.0		0.0		0.0		0.0		0.0		0.0

																																						16		0.0		0.0		0.0		0.0		0.0		0.0

																																						20		0.0		0.0		0.0		0.0		0.0		0.0

		Torque Error in %																																				25		0.0		0.0		0.0		0.0		0.0		0.0

		Torque		6-pole		6-pole		4-pole		4-pole		2-pole		2-pole																								32		0.0		0.0		0.0		0.0		0.0		0.0

		Nm		50 Hz		60 Hz		50 Hz		60 Hz		50 Hz		60 Hz																								40		0.0		0.0		0.0		0.0		0.0		0.0

		2.5										1.9																										50		0.0		0.0		0.0		0.0		0.0		0.0

		3.2												5.5						Siemens																		63		0.0		0.0		0.0		0.0		0.0		0.0

		4.0								-3.9		11.2		-1.7						Mn [Nm]		19		25		36		120		43								80		0.0		0.0		0.0		0.0		0.0		0.0

		5.0						-0.9				1.9								n [1/min]		PMSM		PMSM		PMSM		PMSM		ASM								100		0.0		0.0		0.0		0.0		0.0		0.0

		6.3				0.3				3.2				5.5						1000		88.7		92.5		88.5		94.8		88.0								125		0.0		0.0		0.0		0.0		0.0		0.0

		8		5.0				8.1		-3.9		11.2								1200		90.2		92.9		89.5		94.8		88.3								160		0.0		0.0		0.0		0.0		0.0		0.0

		10		-10.5		8.5		-0.9				1.9		-0.4						1500		91.3		93.4		91.0		94.8		88.9								200		0.0		0.0		0.0		0.0		0.0		0.0

		12.5				-0.5				2.3		-4.5								1800		91.6		93.7		91.3		94.7		89.5								250		0.0		0.0		0.0		0.0		0.0		0.0

		16		5.0				8.1						7.2						3000						91.2		94.0		90.3								315		0.0		0.0		0.0		0.0		0.0		0.0

		20		-10.5		8.5		-0.9		-2.6		11.2		-1.7						3600						89.5		93.5		90.1								400		0.0		0.0		0.0		0.0		0.0		0.0

		25						-7.1				1.9																										500		0.0		0.0		0.0		0.0		0.0		0.0

		32		3.4		1.6				3.2				5.5																								630		0.0		0.0		0.0		0.0		0.0		0.0

		40		-1.6				8.1		-3.9		11.2		-1.7																								800		0.0		0.0		0.0		0.0		0.0		0.0

		50		-10.5		8.5		-0.9				1.9		-0.4																								1000		0.0		0.0		0.0		0.0		0.0		0.0

		63				0.3				3.2		4.1		5.5																																				Average:		0.0

		80		5.0				8.1		-3.9		11.2		-1.7

		100				8.5		-0.9		-2.6		1.9		-0.4

		125		11.9		-0.5		0.5		2.3		3.3		2.4																								Theoretical motor efficiency if IE4-limits were for the system (motor+inverter)

		160		5.0		3.2		8.1		-3.9		8.7		7.2																										Speed from ... to

		200		6.4		8.5		-0.9		-2.6		11.2		-1.7																								Torque		801		1001		1201		1501		1801		3001		/min

		250		11.9		-0.5		0.5		0.1		1.9		2.4																								Nm		1000		1200		1500		1800		3000		3600		/min

		315		3.4		1.6		4.1		3.2		7.0		5.5																								2.5		0.0		0.0		0.0		0.0		0.0		0.0

		400		6.4		6.1		8.1		-3.9		11.2		-1.7																								3.2		0.0		0.0		0.0		0.0		0.0		0.0

		500		9.4		8.5		-0.9		0.1		-4.5		-0.4																								4.0		0.0		0.0		0.0		0.0		0.0		0.0

		630		12.7		0.3		4.1		3.2		-3.7		5.5																								5.0		0.0		0.0		0.0		0.0		0.0		0.0

		800		5.0		6.1		8.1		-3.9		-2.2		-1.7																								6.3		0.0		0.0		0.0		0.0		0.0		0.0

		1000		9.4		8.5		12.6		-2.6		-2.9		-1.7																								8		0.0		0.0		0.0		0.0		0.0		0.0

		1250		-6.8		-0.5		-7.1		2.3		7.7																										10		0.0		0.0		0.0		0.0		0.0		0.0

		1600		-1.6		3.2		-4.8		-3.9																												12.5		0.0		0.0		0.0		0.0		0.0		0.0

		2000		-1.6		8.5		-5.6		-3.9																												16		0.0		0.0		0.0		0.0		0.0		0.0

		2500		-1.6		-0.5		4.7																														20		0.0		0.0		0.0		0.0		0.0		0.0

		3150		-1.6		0.3																																25		0.0		0.0		0.0		0.0		0.0		0.0

		4000		10.9																																		32		0.0		0.0		0.0		0.0		0.0		0.0

		5000																																				40		0.0		0.0		0.0		0.0		0.0		0.0

		Wieviel % weicht das wirkliche Drehmoment vom R10 Nominalwert ab?																																				50		0.0		0.0		0.0		0.0		0.0		0.0

																																						63		0.0		0.0		0.0		0.0		0.0		0.0

																																						80		0.0		0.0		0.0		0.0		0.0		0.0

																																						100		0.0		0.0		0.0		0.0		0.0		0.0

																																						125		0.0		0.0		0.0		0.0		0.0		0.0

																																						160		0.0		0.0		0.0		0.0		0.0		0.0

																																						200		0.0		0.0		0.0		0.0		0.0		0.0

																																						250		0.0		0.0		0.0		0.0		0.0		0.0

																																						315		0.0		0.0		0.0		0.0		0.0		0.0

																																						400		0.0		0.0		0.0		0.0		0.0		0.0

																																						500		0.0		0.0		0.0		0.0		0.0		0.0

																																						630		0.0		0.0		0.0		0.0		0.0

																																						800		0.0		0.0		0.0		0.0

																																						1000		0.0		0.0		0.0		0.0

																																																		Average:		0.0
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2-pole Diagrams

		6-pole 50 Hz						6-pole 60 Hz						4-pole 50 Hz						4-pole 60 Hz						2-pole 50 Hz						2-pole 60 Hz

		1000						1200						1500						1800						3000						3600

		Nm		eff				Nm		eff				Nm		eff				Nm		eff				Nm		eff				Nm		eff

		7.2		0.0		1000		6.0		82.5		1200		4.8		0.0		1500		4.0		83.5		1800		2.4		0.0		3000		2.0		77.0		3600

		10.5		0.0		1000		8.8		87.5		1200		7.0		0.0		1500		5.8		86.5		1800		3.5		0.0		3000		2.9		84.0		3600

		14.3		0.0		1000		11.9		88.5		1200		9.6		0.0		1500		8.0		86.5		1800		4.8		0.0		3000		4.0		85.5		3600

		21.0		0.0		1000		17.5		89.5		1200		14.0		0.0		1500		11.7		89.5		1800		7.0		0.0		3000		5.8		86.5		3600

		28.7		0.0		1000		29.4		89.5		1200		19.1		0.0		1500		19.6		89.5		1800		9.6		0.0		3000		9.8		88.5		3600

		38.2		0.0		1000		43.8		91.0		1200		25.5		0.0		1500		29.2		91.7		1800		12.7		0.0		3000		14.6		89.5		3600

		52.5		0.0		1000		59.7		91.0		1200		35.0		0.0		1500		39.8		91.7		1800		17.5		0.0		3000		19.9		90.2		3600

		71.6		0.0		1000		87.5		91.7		1200		47.8		0.0		1500		58.4		92.4		1800		23.9		0.0		3000		29.2		91.0		3600

		105		0.0		1000		119		91.7		1200		70.0		0.0		1500		79.6		93.0		1800		35.0		0.0		3000		39.8		91.0		3600

		143		0.0		1000		147		93.0		1200		95.5		0.0		1500		98.2		93.6		1800		47.8		0.0		3000		49.1		91.7		3600

		177		0.0		1000		175		93.0		1200		118		0.0		1500		117		93.6		1800		58.9		0.0		3000		58.4		91.7		3600

		210		0.0		1000		239		94.1		1200		140		0.0		1500		159		94.1		1800		70.0		0.0		3000		79.6		92.4		3600

		287		0.0		1000		294		94.1		1200		191		0.0		1500		196		94.5		1800		95.5		0.0		3000		98.2		93.0		3600

		353		0.0		1000		358		94.5		1200		236		0.0		1500		239		95.0		1800		118		0.0		3000		119		93.6		3600

		430		0.0		1000		438		94.5		1200		287		0.0		1500		292		95.4		1800		143		0.0		3000		146		93.6		3600

		525		0.0		1000		597		95.0		1200		350		0.0		1500		398		95.4		1800		175		0.0		3000		199		94.1		3600

		716		0.0		1000		716		95.0		1200		478		0.0		1500		478		95.4		1800		239		0.0		3000		239		95.0		3600

		860		0.0		1000		875		95.8		1200		573		0.0		1500		584		95.8		1800		287		0.0		3000		292		95.0		3600

		1051		0.0		1000		1194		95.8		1200		700		0.0		1500		796		96.2		1800		350		0.0		3000		398		95.4		3600

		1261		0.0		1000		1472		95.8		1200		840		0.0		1500		982		96.2		1800		420		0.0		3000		491		95.8		3600

		1528		0.0		1000		1751		95.8		1200		1019		0.0		1500		1167		96.2		1800		509		0.0		3000		584		95.8		3600

		1910		0.0		1000		1990		95.8		1200		1273		0.0		1500		1326		96.2		1800		637		0.0		3000		663		95.8		3600

		2388		0.0		1000		2388		95.8		1200		1592		0.0		1500		1592		96.2		1800		796		0.0		3000		796		95.8		3600

		3008		0.0		1000		2666		95.8		1200		2006		0.0		1500		1777		96.2		1800		1003		0.0		3000		889		95.8		3600

		3390		0.0		1000		2984		95.8		1200		2260		0.0		1500		1990		96.2		1800		1130		0.0		3000		995		95.8		3600

		4775		0.0		1000								3183		0.0		1500								1592		0.0		3000

		0		0.0		1000								0		0.0		1500								0		0.0		3000





2-pole Diagrams
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4-pole Diagrams

		IE1 - Standard Efficiency 50 Hz												IE2 - High Efficiency 50 Hz												IE3 - Premium Efficiency 50 Hz												IE4 - Super Premium Efficiency 50 Hz												IE5 - Ultra Premium Efficiency

		IE1 - Standard Effizienz 50 Hz		2-pole		4-pole		6-pole		8-pole				IE2 - Hohe Effizienz 50 Hz		2-pole		4-pole		6-pole		8-pole				IE3 - Premium Effizienz 50 Hz		2-pole		4-pole		6-pole		8-pole				IE4 - Super Premium Effizienz 50 Hz		2-pole		4-pole		6-pole		8-pole						2-pole		4-pole		6-pole		8-pole

		A small		0		0		0		0				A small		0		0		0		0				A small		0		0		0		0				A small		0		0		0		0				A small				-20% loss

		B small		0		0		0		0				B small		0		0		0		0				B small		0		0		0		0				B small		0		0		0		0				B small

		C small		0		0		0		0				C small		0		0		0		0				C small		0		0		0		0.0000				C small		0		0		0		0				C small

		D small		0		0		0		0				D small		0		0		0		0				D small		0		0		0		0.0000				D small		0		0		0		0				D small

		A large		0		0		0		0				A large		0		0		0		0				A large		0		0		0		0.0000				A large		0		0		0		0				A large

		B large		0		0		0		0				B large		0		0		0		0				B large		0		0		0		0.0000				B large		0		0		0		0				B large

		C large		0		0		0		0				C large		0		0		0		0				C large		0		0		0		0.0000				C large		0		0		0		0				C large

		D large		0		0		0		0				D large		0		0		0		0				D large		0		0		0		0.0000				D large		0		0		0		0				D large

		kW												kW												kW												kW												kW

		0.12		0.0		0.0		0.0		0.0				0.12		0.0		0.0		0.0		0.0				0.12		0.0		0.0		0.0		0.0				0.12		0.0		0.0		0.0		0.0				0.12				0.0

		0.18		0.0		0.0		0.0		0.0				0.18		0.0		0.0		0.0		0.0				0.18		0.0		0.0		0.0		0.0				0.18		0.0		0.0		0.0		0.0				0.18				0.0

		0.2		0.0		0.0		0.0		0.0				0.2		0.0		0.0		0.0		0.0				0.2		0.0		0.0		0.0		0.0				0.2		0.0		0.0		0.0		0.0				0.2				0.0

		0.25		0.0		0.0		0.0		0.0				0.25		0.0		0.0		0.0		0.0				0.25		0.0		0.0		0.0		0.0				0.25		0.0		0.0		0.0		0.0				0.25				0.0

		0.37		0.0		0.0		0.0		0.0				0.37		0.0		0.0		0.0		0.0				0.37		0.0		0.0		0.0		0.0				0.37		0.0		0.0		0.0		0.0				0.37				0.0

		0.4		0.0		0.0		0.0		0.0				0.4		0.0		0.0		0.0		0.0				0.4		0.0		0.0		0.0		0.0				0.4		0.0		0.0		0.0		0.0				0.4				0.0

		0.55		0.0		0.0		0.0		0.0				0.55		0.0		0.0		0.0		0.0				0.55		0.0		0.0		0.0		0.0				0.55		0.0		0.0		0.0		0.0				0.55				0.0

		0.75		0.0		0.0		0.0		0.0				0.75		0.0		0.0		0.0		0.0				0.75		0.0		0.0		0.0		0.0				0.75		0.0		0.0		0.0		0.0				0.75				0.0

		1.1		0.0		0.0		0.0		0.0				1.1		0.0		0.0		0.0		0.0				1.1		0.0		0.0		0.0		0.0				1.1		0.0		0.0		0.0		0.0				1.1				0.0

		1.5		0.0		0.0		0.0		0.0				1.5		0.0		0.0		0.0		0.0				1.5		0.0		0.0		0.0		0.0				1.5		0.0		0.0		0.0		0.0				1.5				0.0

		2.2		0.0		0.0		0.0		0.0				2.2		0.0		0.0		0.0		0.0				2.2		0.0		0.0		0.0		0.0				2.2		0.0		0.0		0.0		0.0				2.2				0.0

		3		0.0		0.0		0.0		0.0				3		0.0		0.0		0.0		0.0				3		0.0		0.0		0.0		0.0				3		0.0		0.0		0.0		0.0				3				0.0

		4		0.0		0.0		0.0		0.0				4		0.0		0.0		0.0		0.0				4		0.0		0.0		0.0		0.0				4		0.0		0.0		0.0		0.0				4				0.0

		5.5		0.0		0.0		0.0		0.0				5.5		0.0		0.0		0.0		0.0				5.5		0.0		0.0		0.0		0.0				5.5		0.0		0.0		0.0		0.0				5.5				0.0

		7.5		0.0		0.0		0.0		0.0				7.5		0.0		0.0		0.0		0.0				7.5		0.0		0.0		0.0		0.0				7.5		0.0		0.0		0.0		0.0				7.5				0.0

		11		0.0		0.0		0.0		0.0				11		0.0		0.0		0.0		0.0				11		0.0		0.0		0.0		0.0				11		0.0		0.0		0.0		0.0				11				0.0

		15		0.0		0.0		0.0		0.0				15		0.0		0.0		0.0		0.0				15		0.0		0.0		0.0		0.0				15		0.0		0.0		0.0		0.0				15				0.0

		18.5		0.0		0.0		0.0		0.0				18.5		0.0		0.0		0.0		0.0				18.5		0.0		0.0		0.0		0.0				18.5		0.0		0.0		0.0		0.0				18.5				0.0

		22		0.0		0.0		0.0		0.0				22		0.0		0.0		0.0		0.0				22		0.0		0.0		0.0		0.0				22		0.0		0.0		0.0		0.0				22				0.0

		30		0.0		0.0		0.0		0.0				30		0.0		0.0		0.0		0.0				30		0.0		0.0		0.0		0.0				30		0.0		0.0		0.0		0.0				30				0.0

		37		0.0		0.0		0.0		0.0				37		0.0		0.0		0.0		0.0				37		0.0		0.0		0.0		0.0				37		0.0		0.0		0.0		0.0				37				0.0

		45		0.0		0.0		0.0		0.0				45		0.0		0.0		0.0		0.0				45		0.0		0.0		0.0		0.0				45		0.0		0.0		0.0		0.0				45				0.0

		55		0.0		0.0		0.0		0.0				55		0.0		0.0		0.0		0.0				55		0.0		0.0		0.0		0.0				55		0.0		0.0		0.0		0.0				55				0.0

		75		0.0		0.0		0.0		0.0				75		0.0		0.0		0.0		0.0				75		0.0		0.0		0.0		0.0				75		0.0		0.0		0.0		0.0				75				0.0

		90		0.0		0.0		0.0		0.0				90		0.0		0.0		0.0		0.0				90		0.0		0.0		0.0		0.0				90		0.0		0.0		0.0		0.0				90				0.0

		110		0.0		0.0		0.0		0.0				110		0.0		0.0		0.0		0.0				110		0.0		0.0		0.0		0.0				110		0.0		0.0		0.0		0.0				110				0.0

		132		0.0		0.0		0.0		0.0				132		0.0		0.0		0.0		0.0				132		0.0		0.0		0.0		0.0				132		0.0		0.0		0.0		0.0				132				0.0

		160		0.0		0.0		0.0		0.0				160		0.0		0.0		0.0		0.0				160		0.0		0.0		0.0		0.0				160		0.0		0.0		0.0		0.0				160				0.0

		200		0.0		0.0		0.0		0.0				200		0.0		0.0		0.0		0.0				200		0.0		0.0		0.0		0.0				200		0.0		0.0		0.0		0.0				200				0.0

		250		0.0		0.0		0.0		0.0				250		0.0		0.0		0.0		0.0				250		0.0		0.0		0.0		0.0				250		0.0		0.0		0.0		0.0				250				0.0

		315		0.0		0.0		0.0		0.0				315		0.0		0.0		0.0		0.0				315		0.0		0.0		0.0		0.0				315		0.0		0.0		0.0		0.0				315				0.0

		355		0.0		0.0		0.0		0.0				355		0.0		0.0		0.0		0.0				355		0.0		0.0		0.0		0.0				355		0.0		0.0		0.0		0.0				355				0.0

		400		0.0		0.0		0.0		0.0				400		0.0		0.0		0.0		0.0				400		0.0		0.0		0.0		0.0				400		0.0		0.0		0.0		0.0				400				97.4

		500		0.0		0.0		0.0		0.0				500		0.0		0.0		0.0		0.0				500		0.0		0.0		0.0		0.0				500		0.0		0.0		0.0		0.0				500				97.4

		800		0.0		0.0		0.0		0.0				800		0.0		0.0		0.0		0.0				800		0.0		0.0		0.0		0.0				800		0.0		0.0		0.0		0.0				800				97.4

		1000		0.0		0.0		0.0		0.0				1000		0.0		0.0		0.0		0.0				1000		0.0		0.0		0.0		0.0				1000		0.0		0.0		0.0		0.0				1000				97.4

		IE1 - Standard Efficiency 60 Hz												IE2 - High Efficiency 60 Hz												IE3 - Premium Efficiency 60 Hz												IE4 - Super Premium Efficiency 60 Hz

		kW		2-pole		4-pole		6-pole		8-pole				kW		2-pole		4-pole		6-pole		8-pole				kW		2-pole		4-pole		6-pole		8-pole				kW		2-pole		4-pole		6-pole		8-pole

		0.12		57.5		62.0		48.0		36.0				0.12		59.5		64.0		50.5		40.0				0.12		62.0		66.0		64.0		59.5				0.12		66.0		70.0		68.0		64.0

		0.18		62.0		66.0		52.5		40.0				0.18		64.0		68.0		55.0		46.0				0.18		65.6		69.5		67.5		64.0				0.18		70.0		74.0		72.0		68.0

		0.25		64.0		66.0		57.5		50.5				0.25		68.0		70.0		59.5		52.0				0.25		69.5		73.4		71.4		68.0				0.25		74.0		77.0		75.5		72.0

		0.37		70.0		70.0		62.0		57.5				0.37		72.0		72.0		64.0		58.0				0.37		73.4		78.2		75.3		72.0				0.37		77.0		81.5		78.5		75.5

		0.55		72.0		74.0		66.0		59.5				0.55		74.0		75.5		68.0		62.0				0.55		76.8		81.1		81.7		74.0				0.55		80.0		84.0		82.5		77.0

		0.75		74.0		77.0		72.0		64.0				0.75		75.5		78.0		73.0		66.0				0.75		77.0		83.5		82.5		75.5				0.75		82.5		85.5		84.0		78.5

		1.1		78.5		79.0		75.0		73.5				1.1		82.5		84.0		85.5		75.5				1.1		84.0		86.5		87.5		78.5				1.1		85.5		87.5		88.5		81.5

		1.5		81.0		81.5		77.0		77.0				1.5		84.0		84.0		86.5		82.5				1.5		85.5		86.5		88.5		84.0				1.5		86.5		88.5		89.5		85.5

		2.2		81.5		83.0		78.5		78.0				2.2		85.5		87.5		87.5		84.0				2.2		86.5		89.5		89.5		85.5				2.2		88.5		91.0		90.2		87.5

		3.7		84.5		85.0		83.5		80.0				3.7		87.5		87.5		87.5		85.5				3.7		88.5		89.5		89.5		86.5				3.7		89.5		91.0		90.2		88.5

		5.5		86.0		87.0		85.0		84.0				5.5		88.5		89.5		89.5		85.5				5.5		89.5		91.7		91.0		86.5				5.5		90.2		92.4		91.7		88.5

		7.5		87.5		87.5		86.0		85.0				7.5		89.5		89.5		89.5		88.5				7.5		90.2		91.7		91.0		89.5				7.5		91.7		92.4		92.4		91.0

		11		87.5		88.5		89.0		87.5				11		90.2		91.0		90.2		88.5				11		91.0		92.4		91.7		89.5				11		92.4		93.6		93.0		91.0

		15		88.5		89.5		89.5		88.5				15		90.2		91.0		90.2		89.5				15		91.0		93.0		91.7		90.2				15		92.4		94.1		93.0		91.7

		18.5		89.5		90.5		90.2		88.5				18.5		91.0		92.4		91.7		89.5				18.5		91.7		93.6		93.0		90.2				18.5		93.0		94.5		94.1		91.7

		22		89.5		91.0		91.0		90.2				22		91.0		92.4		91.7		91.0				22		91.7		93.6		93.0		91.7				22		93.0		94.5		94.1		93.0

		30		90.2		91.7		91.7		90.2				30		91.7		93.0		93.0		91.0				30		92.4		94.1		94.1		91.7				30		93.6		95.0		95.0		93.0

		37		91.5		92.4		91.7		91.0				37		92.4		93.0		93.0		91.7				37		93.0		94.5		94.1		92.4				37		94.1		95.4		95.0		93.6

		45		91.7		93.0		91.7		91.0				45		93.0		93.6		93.6		91.7				45		93.6		95.0		94.5		92.4				45		94.5		95.4		95.4		93.6

		55		92.4		93.0		92.1		91.5				55		93.0		94.1		93.6		93.0				55		93.6		95.4		94.5		93.6				55		94.5		95.8		95.4		94.5

		75		93.0		93.2		93.0		92.0				75		93.6		94.5		94.1		93.0				75		94.1		95.4		95.0		93.6				75		95.0		96.2		95.8		94.5

		90		93.0		93.2		93.0		92.5				90		94.5		94.5		94.1		93.6				90		95.0		95.4		95.0		94.1				90		95.4		96.2		95.8		95.0

		110		93.0		93.5		94.1		92.5				110		94.5		95.0		95.0		93.6				110		95.0		95.8		95.8		94.1				110		95.4		96.2		96.2		95.0

		150		94.1		94.5		94.1		92.5				150		95.0		95.0		95.0		93.6				150		95.4		96.2		95.8		94.5				150		95.8		96.5		96.2		95.4

		185		94.1		94.5		94.1		92.5				185		95.4		95.4		95.0		93.6				185		95.8		96.2		95.8		95.0				185		96.2		96.5		96.2		95.4

		220		94.1		94.5		94.1		92.5				220		95.4		95.4		95.0		93.6				220		95.8		96.2		95.8		95.0				220		96.2		96.8		96.5		95.4

		250		94.1		94.5		94.1		92.5				250		95.4		95.4		95.0		93.6				250		95.8		96.2		95.8		95.0				250		96.2		96.8		96.5		95.8

		300		94.1		94.5		94.1		92.5				300		95.4		95.4		95.0		93.6				300		95.8		96.2		95.8		95.0				300		96.2		96.8		96.5		95.8

		335		94.1		94.5		94.1		92.5				335		95.4		95.4		95.0		93.6				335		95.8		96.2		95.8		95.0				335		96.2		96.8		96.5		95.8

		375		94.1		94.5		94.1		92.5				375		95.4		95.8		95.0		94.1				375		95.8		96.2		95.8		95.0				375		96.2		96.8		96.5		95.8

		500		94.1		94.5		94.1		92.5				500		95.4		95.8		95.0		94.1				500		95.8		96.2		95.8		95.0				500		96.2		96.8		96.5		95.8

		1000		94.1		94.5		94.1		92.5				1000		95.4		95.8		95.0		94.1				1000		95.8		96.2		95.8		95.0				1000		96.2		96.8		96.5		95.8

														IE2 from IE1 50 Hz - Difference of (1-eta) in %												IE3 from IE2 50 Hz - Difference of (1-eta) in %												IE4 from IE3 50 Hz - Difference of (1-eta) in %												IE4 from IE3 60 Hz - Difference of (1-eta) in %

														kW		2-pole		4-pole		6-pole		8-pole				kW		2-pole		4-pole		6-pole		8-pole				kW		2-pole		4-pole		6-pole		8-pole				kW		2-pole		4-pole		6-pole		6-pole

														0.12		0.0		0.0		0.0		0.0				0.12		0.0		0.0		0.0		0.0				0.12		0.0		0.0		0.0		0.0				0.12		-11.8		-13.3		-12.5		-12.5

														0.18		0.0		0.0		0.0		0.0				0.18		0.0		0.0		0.0		0.0				0.18		0.0		0.0		0.0		0.0				0.18		-14.7		-17.3		-16.1		-12.5

														0.25		0.0		0.0		0.0		0.0				0.25		0.0		0.0		0.0		0.0				0.25		0.0		0.0		0.0		0.0				0.25		-17.3		-15.7		-16.7		-14.3

														0.37		0.0		0.0		0.0		0.0				0.37		0.0		0.0		0.0		0.0				0.37		0.0		0.0		0.0		0.0				0.37		-15.7		-17.8		-14.9		-14.3

														0.55		0.0		0.0		0.0		0.0				0.55		0.0		0.0		0.0		0.0				0.55		0.0		0.0		0.0		0.0				0.55		-16.0		-18.1		-4.6		-13.0

														0.75		0.0		0.0		0.0		0.0				0.75		0.0		0.0		0.0		0.0				0.75		0.0		0.0		0.0		0.0				0.75		-31.4		-13.8		-9.4		-14.0

														1.1		0.0		0.0		0.0		0.0				1.1		0.0		0.0		0.0		0.0				1.1		0.0		0.0		0.0		0.0				1.1		-10.3		-8.0		-8.7		-16.2

														1.5		0.0		0.0		0.0		0.0				1.5		0.0		0.0		0.0		0.0				1.5		0.0		0.0		0.0		0.0				1.5		-7.4		-17.4		-9.5		-10.3

														2.2		0.0		0.0		0.0		0.0				2.2		0.0		0.0		0.0		0.0				2.2		0.0		0.0		0.0		0.0				2.2		-17.4		-16.7		-7.1		-16.0

														3		0.0		0.0		0.0		0.0				3		0.0		0.0		0.0		0.0				3		0.0		0.0		0.0		0.0				3.7		-9.5		-16.7		-7.1		-17.4

														4		0.0		0.0		0.0		0.0				4		0.0		0.0		0.0		0.0				4		0.0		0.0		0.0		0.0				5.5		-7.1		-9.2		-8.4		-17.4

														5.5		0.0		0.0		0.0		0.0				5.5		0.0		0.0		0.0		0.0				5.5		0.0		0.0		0.0		0.0				7.5		-18.1		-9.2		-18.4		-16.7

														7.5		0.0		0.0		0.0		0.0				7.5		0.0		0.0		0.0		0.0				7.5		0.0		0.0		0.0		0.0				11		-18.4		-18.7		-18.6		-16.7

														11		0.0		0.0		0.0		0.0				11		0.0		0.0		0.0		0.0				11		0.0		0.0		0.0		0.0				15		-18.4		-18.6		-18.6		-18.1

														15		0.0		0.0		0.0		0.0				15		0.0		0.0		0.0		0.0				15		0.0		0.0		0.0		0.0				18.5		-18.6		-16.4		-18.6		-18.1

														18.5		0.0		0.0		0.0		0.0				18.5		0.0		0.0		0.0		0.0				18.5		0.0		0.0		0.0		0.0				22		-18.6		-16.4		-18.6		-18.6

														22		0.0		0.0		0.0		0.0				22		0.0		0.0		0.0		0.0				22		0.0		0.0		0.0		0.0				30		-18.7		-18.0		-18.0		-18.6

														30		0.0		0.0		0.0		0.0				30		0.0		0.0		0.0		0.0				30		0.0		0.0		0.0		0.0				37		-18.6		-19.6		-18.0		-18.7

														37		0.0		0.0		0.0		0.0				37		0.0		0.0		0.0		0.0				37		0.0		0.0		0.0		0.0				45		-16.4		-8.7		-19.6		-18.7

														45		0.0		0.0		0.0		0.0				45		0.0		0.0		0.0		0.0				45		0.0		0.0		0.0		0.0				55		-16.4		-9.5		-19.6		-16.4

														55		0.0		0.0		0.0		0.0				55		0.0		0.0		0.0		0.0				55		0.0		0.0		0.0		0.0				75		-18.0		-21.1		-19.0		-16.4

														75		0.0		0.0		0.0		0.0				75		0.0		0.0		0.0		0.0				75		0.0		0.0		0.0		0.0				90		-8.7		-21.1		-19.0		-18.0

														90		0.0		0.0		0.0		0.0				90		0.0		0.0		0.0		0.0				90		0.0		0.0		0.0		0.0				110		-8.7		-10.5		-10.5		-18.0

														110		0.0		0.0		0.0		0.0				110		0.0		0.0		0.0		0.0				110		0.0		0.0		0.0		0.0				150		-9.5		-8.6		-10.5		-19.6

														132		0.0		0.0		0.0		0.0				132		0.0		0.0		0.0		0.0				132		0.0		0.0		0.0		0.0				185		-10.5		-8.6		-10.5		-8.7

														160		0.0		0.0		0.0		0.0				160		0.0		0.0		0.0		0.0				160		0.0		0.0		0.0		0.0				220		-10.5		-18.7		-20.0		-8.7

														200		0.0		0.0		0.0		0.0				200		0.0		0.0		0.0		0.0				200		0.0		0.0		0.0		0.0				250		-10.5		-18.7		-20.0		-19.0

														250		0.0		0.0		0.0		0.0				250		0.0		0.0		0.0		0.0				250		0.0		0.0		0.0		0.0				300		-10.5		-18.7		-20.0		-19.0

														315		0.0		0.0		0.0		0.0				315		0.0		0.0		0.0		0.0				315		0.0		0.0		0.0		0.0				335		-10.5		-18.7		-20.0		-19.0

														355		0.0		0.0		0.0		0.0				355		0.0		0.0		0.0		0.0				355		0.0		0.0		0.0		0.0				375		-10.5		-18.7		-20.0		-19.0

														375		0.0		0.0		0.0		0.0				375		0.0		0.0		0.0		0.0				500		0.0		0.0		0.0		0.0

														Average:		0.0		0.0		0.0		0.0				Average:		0.0		0.0		0.0		0.0				Average:		0.0		0.0		0.0		0.0				Average:		-14.3		-15.4		-15.1

														Reference for % deviation are the losses of the higher class, i.e. the tables give the increase of (1-eta) of the next lower efficiency class relative to (1-eta) of the higher class.

														The values are the tolerances where efficiency of a higher class hits the nominal value of the next lower class (directly comparable to the tolerance values -10%/-15% of IEC 60034-1).





6-pole Diagrams

		Old values from CDV:

		IE1 - Standard Efficiency 50 Hz										IE2 - High Efficiency 50 Hz										IE3 - Premium Efficiency 50 Hz

		kW		2-pole		4-pole		6-pole				kW		2-pole		4-pole		6-pole				kW		2-pole		4-pole		6-pole

		0.75		72.1		72.1		70.0				0.75		78.9		81.1		75.9				0.75		82.1		84.0		80.6

		1.1		75.0		75.0		72.9				1.1		80.8		82.7		78.1				1.1		83.8		85.3		82.4

		1.5		77.2		77.2		75.2				1.5		82.3		83.9		79.8				1.5		85.0		86.3		83.8

		2.2		79.7		79.7		77.7				2.2		84.0		85.3		81.8				2.2		86.4		87.5		85.4

		3		81.5		81.5		79.7				3		85.3		86.3		83.3				3		87.5		88.4		86.6

		4		83.1		83.1		81.4				4		86.4		87.3		84.6				4		88.4		89.2		87.7

		5.5		84.7		84.7		83.1				5.5		87.5		88.2		86.0				5.5		89.4		90.0		88.7

		7.5		86.0		86.0		84.7				7.5		88.5		89.1		87.2				7.5		90.3		90.8		89.7

		11		87.6		87.6		86.4				11		89.6		90.1		88.7				11		91.2		91.7		90.8

		15		88.7		88.7		87.7				15		90.5		90.9		89.7				15		91.9		92.3		91.6

		18.5		89.3		89.3		88.6				18.5		91.0		91.4		90.4				18.5		92.4		92.7		92.1

		22		89.9		89.9		89.2				22		91.4		91.7		90.9				22		92.7		93.1		92.5

		30		90.7		90.7		90.2				30		92.1		92.4		91.7				30		93.3		93.6		93.1

		37		91.2		91.2		90.8				37		92.5		92.8		92.2				37		93.7		94.0		93.5

		45		91.7		91.7		91.4				45		92.9		93.1		92.7				45		94.0		94.3		93.9

		55		92.1		92.1		91.9				55		93.3		93.5		93.1				55		94.3		94.5		94.2

		75		92.7		92.7		92.6				75		93.8		94.0		93.7				75		94.7		95.0		94.7

		90		93.0		93.0		92.9				90		94.1		94.2		94.0				90		95.0		95.2		94.9

		110		93.3		93.3		93.3				110		94.3		94.5		94.3				110		95.2		95.4		95.2

		132		93.5		93.5		93.5				132		94.6		94.7		94.6				132		95.4		95.6		95.4

		160		93.8		93.8		93.8				160		94.8		94.9		94.8				160		95.6		95.8		95.6

		200		94.0		94.0		94.0				200		95.1		95.1		95.0				200		95.8		96.0		95.8

		220		94.0		94.0		94.0				220		95.1		95.1		95.0				220		95.8		96.0		95.8

		260		94.0		94.0		94.0				260		95.1		95.1		95.0				260		95.8		96.0		95.8

		315		94.0		94.0		94.0				315		95.1		95.1		95.0				315		95.8		96.0		95.8

		330		94.0		94.0		94.0				330		95.1		95.1		95.0				330		95.8		96.0		95.8

		370		94.0		94.0		94.0				370		95.1		95.1		95.0				370		95.8		96.0		95.8





6-pole Diagrams
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Loss Comparison
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CEMEP Comparison
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Loss Distribution
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		1.1		1.1		1.1		0.9166666667		1.1

		1.5		1.5		1.5		1.25		1.5

		2.2		2.2		2.2		1.8333333333		2.2

		3		3		3		3.3333333333		3

		4		4		4		4.5833333333		4

		5.5		5.5		5.5		6.25		5.5
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Framesizes

		0.75		0.75		0.75		0.75		0.75		0.75

		1.1		1.1		1.1		1.1		1.1		1.1

		1.5		1.5		1.5		1.5		1.5		1.5

		2.2		2.2		2.2		2.2		2.2		2.2

		3		3		3		3.7		3.7		3.7

		4		4		4		5.5		5.5		5.5

		5.5		5.5		5.5		7.5		7.5		7.5

		7.5		7.5		7.5		11		11		11

		11		11		11		15		15		15

		15		15		15		18.5		18.5		18.5

		18.5		18.5		18.5		22		22		22

		22		22		22		30		30		30

		30		30		30		37		37		37

		37		37		37		45		45		45

		45		45		45		55		55		55

		55		55		55		75		75		75

		75		75		75		90		90		90

		90		90		90		110		110		110

		110		110		110		150		150		150

		132		132		132		185		185		185

		160		160		160		220		220		220

		200		200		200		250		250		250

		220		220		220		300		300		300

		260		260		260		335		335		335

		315		315		315		375		375		375

		335		335		335

		355		355		355

		375		375		375



IE3 50

IE2 50

IE1 50

IE3 60

IE2 60

IE1 60

2-pole 50/60 Hz

0

0

0

77

75.5

74

0

0

0

84

82.5

78.5

0

0

0

85.5

84

81

0

0

0

86.5

85.5

81.5

0

0

0

88.5

87.5

84.5

0

0

0

89.5

88.5

86

0

0

0

90.2

89.5

87.5

0

0

0

91

90.2

87.5

0

0

0

91

90.2

88.5

0

0

0

91.7

91

89.5

0

0

0

91.7

91

89.5

0

0

0

92.4

91.7

90.2

0

0

0

93

92.4

91.5

0

0

0

93.6

93

91.7

0

0

0

93.6

93

92.4

0

0

0

94.1

93.6

93

0

0

0

95

94.5

93

0

0

0

95

94.5

93

0

0

0

95.4

95

94.1

0

0

0

95.8

95.4

94.1

0

0

0

95.8

95.4

94.1

0

0

0

95.8

95.4

94.1

0

0

0

95.8

95.4

94.1

0

0

0

95.8

95.4

94.1

0

0

0

95.8

95.4

94.1

0

0

0

0

0

0

0

0

0



Dia

		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12

		0.18		0.18		0.18		0.18		0.18		0.18		0.18		0.18

		0.25		0.2		0.25		0.2		0.25		0.2		0.25		0.2

		0.37		0.25		0.37		0.25		0.37		0.25		0.37		0.25

		0.55		0.37		0.55		0.37		0.55		0.37		0.55		0.37

		0.75		0.4		0.75		0.4		0.75		0.4		0.75		0.4

		1.1		0.55		1.1		0.55		1.1		0.55		1.1		0.55

		1.5		0.75		1.5		0.75		1.5		0.75		1.5		0.75

		2.2		1.1		2.2		1.1		2.2		1.1		2.2		1.1

		3.7		1.5		3.7		1.5		3.7		1.5		3.7		1.5

		5.5		2.2		5.5		2.2		5.5		2.2		5.5		2.2

		7.5		3		7.5		3		7.5		3		7.5		3

		11		4		11		4		11		4		11		4

		15		5.5		15		5.5		15		5.5		15		5.5

		18.5		7.5		18.5		7.5		18.5		7.5		18.5		7.5

		22		11		22		11		22		11		22		11

		30		15		30		15		30		15		30		15

		37		18.5		37		18.5		37		18.5		37		18.5

		45		22		45		22		45		22		45		22

		55		30		55		30		55		30		55		30

		75		37		75		37		75		37		75		37

		90		45		90		45		90		45		90		45

		110		55		110		55		110		55		110		55

		150		75		150		75		150		75		150		75

		185		90		185		90		185		90		185		90

		220		110		220		110		220		110		220		110

		250		132		250		132		250		132		250		132

		300		160		300		160		300		160		300		160

		335		200		335		200		335		200		335		200

		375		250		375		250		375		250		375		250

				315				315				315				315

				355				355				355				355

				400				400				400				400

				500				500				500				500



IE4 - Super Premium Efficiency 60 Hz

IE4 - Super Premium Efficiency 50 Hz

IE3 - Premium Efficiency 60 Hz

IE3 - Premium Efficiency 50 Hz

IE2 - High Efficiency 60 Hz

IE2 - High Efficiency 50 Hz

IE1 - Standard Efficiency 60 Hz

IE1 - Standard Efficiency 50 Hz
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0

92.4

0

91

0

90.2

0

88.5

0

93

0

91.7

0

91

0

89.5

0

93

0

91.7

0

91

0

89.5

0

93.6

0

92.4

0

91.7

0

90.2

0

94.1

0

93

0

92.4

0

91.5

0

94.5

0

93.6

0

93

0

91.7

0

94.5

0

93.6

0

93

0

92.4

0

95

0

94.1

0

93.6

0

93

0

95.4

0

95

0

94.5

0

93

0

95.4

0

95

0

94.5

0

93

0

95.8

0

95.4

0

95

0

94.1

0

96.2

0

95.8

0

95.4

0

94.1

0

96.2

0

95.8

0

95.4

0

94.1

0

96.2

0

95.8

0

95.4

0

94.1

0

96.2

0

95.8

0

95.4

0

94.1

0

96.2

0

95.8

0

95.4

0

94.1

0

96.2

0

95.8

0

95.4

0

94.1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0.12		0.12		0.12		0.12

		0.18		0.18		0.18		0.18

		0.2		0.2		0.2		0.2

		0.25		0.25		0.25		0.25

		0.37		0.37		0.37		0.37

		0.4		0.4		0.4		0.4

		0.55		0.55		0.55		0.55

		0.75		0.75		0.75		0.75

		1.1		1.1		1.1		1.1

		1.5		1.5		1.5		1.5

		2.2		2.2		2.2		2.2

		3		3		3		3

		4		4		4		4

		5.5		5.5		5.5		5.5

		7.5		7.5		7.5		7.5

		11		11		11		11

		15		15		15		15

		18.5		18.5		18.5		18.5

		22		22		22		22

		30		30		30		30

		37		37		37		37

		45		45		45		45

		55		55		55		55

		75		75		75		75

		90		90		90		90

		110		110		110		110

		132		132		132		132

		160		160		160		160

		200		200		200		200

		250		250		250		250

		315		315		315		315

		355		355		355		355

		400		400		400		400

		500		500		500		500



IE4 - Super Premium Efficiency 50 Hz

IE3 - Premium Efficiency 50 Hz

IE2 - High Efficiency 50 Hz

IE1 - Standard Efficiency 50 Hz

[kW]

[%]

2-pole

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		





		0.75		0.75		0.75		0.75		0.75		0.75		0.75

		1.1		1.1		1.1		1.1		1.1		1.1		1.1

		1.5		1.5		1.5		1.5		1.5		1.5		1.5

		2.2		2.2		2.2		2.2		2.2		2.2		2.2

		3.7		3.7		3.7		3.7		3.7		3.7		3.7

		5.5		5.5		5.5		5.5		5.5		5.5		5.5

		7.5		7.5		7.5		7.5		7.5		7.5		7.5

		11		11		11		11		11		11		11

		15		15		15		15		15		15		15

		18.5		18.5		18.5		18.5		18.5		18.5		18.5

		22		22		22		22		22		22		22

		30		30		30		30		30		30		30

		37		37		37		37		37		37		37

		45		45		45		45		45		45		45

		55		55		55		55		55		55		55

		75		75		75		75		75		75		75

		90		90		90		90		90		90		90

		110		110		110		110		110		110		110

		150		150		150		150		150		150		150

				185		185		185		185		185		185

				220		220		220		220		220		220

				250		250		250		250		250		250

				300		300		300		300		300		300

				335		335		335		335		335		335

				375		375		375		375		375		375



IE4

IE3

IE2

IE1

IE4 Motor+Inverter

4-pole 60 Hz

0

83.5

78

77

0

0

0

0

86.5

84

79

0

0

0

0

86.5

84

81.5

0

0

0

0

89.5

87.5

83

0

0

0

0

89.5

87.5

85

0

0

0

0

91.7

89.5

87

0

0

0

0

91.7

89.5

87.5

0

0

0

0

92.4

91

88.5

0

0

0

0

93

91

89.5

0

0

0

0

93.6

92.4

90.5

0

0

0

0

93.6

92.4

91

0

0

0

0

94.1

93

91.7

0

0

0

0

94.5

93

92.4

0

0

0

0

95

93.6

93

0

0

0

0

95.4

94.1

93

0

0

0

0

95.4

94.5

93.2

0

0

0

0

95.4

94.5

93.2

0

0

0

0

95.8

95

93.5

0

0

0

0

96.2

95

94.5

0

0

0

96.2

95.4

94.5

0

0

0

96.2

95.4

94.5

0

0

0

96.2

95.4

94.5

0

0

0

96.2

95.4

94.5

0

0

0

96.2

95.4

94.5

0

0

0

96.2

95.8

94.5

0

0

0



		0.75		0.75		0.75		0.75		0.625		1.1		1.1

		1.1		1.1		1.1		1.1		0.9166666667		1.5		1.5

		1.5		1.5		1.5		1.5		1.25		2.2		2.2

		2.2		2.2		2.2		2.2		1.8333333333		3		3

		3		3		3		3		3.3333333333		4		4

		4		4		4		4		4.5833333333		5.5		5.5

		5.5		5.5		5.5		5.5		6.25		7.5		7.5

		7.5		7.5		7.5		7.5		9.1666666667		11		11

		11		11		11		11		12.5		15		15

		15		15		15		15		15.4166666667		18.5		18.5

		18.5		18.5		18.5		18.5		18.3333333333		22		22

		22		22		22		22		25		30		30

		30		30		30		30		30.8333333333		37		37

		37		37		37		37		37.5		45		45

		45		45		45		45		45.8333333333		55		55

		55		55		55		55		62.5		75		75

		75		75		75		75		75		90		90

		90		90		90		90		91.6666666667

		110		110		110		110		133.3333333333

		132		132		132		132		166.6666666667

				160		160		160		183.3333333333

				200		200		200		216.6666666667

				220		220		220		262.5

				260		260		260		279.1666666667

				315		315		315		295.8333333333

				335		335		335		312.5

				355		355		355

				375		375		375



IE4

IE3

IE2

IE1

NEMA Premium 50

eff1

eff2

IE4 Motor+Inverter

4-pole 50 Hz

0

0

0

0

0

83.8

76.2

0

0

0

0

0

85

78.5

0

0

0

0

0

86.4

81

0

0

0

0

0

87.4

82.6

0

0

0

0

0

88.3

84.2

0

0

0

0

0

89.2

85.7

0

0

0

0

0

90.1

87

0

0

0

0

0

91

88.4

0

0

0

0

0

91.8

89.4

0

0

0

0

0

92.2

90

0

0

0

0

0

92.6

90.5

0

0

0

0

0

93.2

91.4

0

0

0

0

0

93.6

92

0

0

0

0

0

93.9

92.5

0

0

0

0

0

94.2

93

0

0

0

0

0

94.7

93.6

0

0

0

0

0

95

93.9

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0.75		0.75		0.75		0.625		0.75

		1.1		1.1		1.1		0.9166666667		1.1

		1.5		1.5		1.5		1.25		1.5

		2.2		2.2		2.2		1.8333333333		2.2

		3		3		3		3.3333333333		3

		4		4		4		4.5833333333		4

		5.5		5.5		5.5		6.25		5.5

		7.5		7.5		7.5		9.1666666667		7.5

		11		11		11		12.5		11

		15		15		15		15.4166666667		15

		18.5		18.5		18.5		18.3333333333		18.5

		22		22		22		25		22

		30		30		30		30.8333333333		30

		37		37		37		37.5		37

		45		45		45		45.8333333333		45

		55		55		55		62.5		55

		75		75		75		75		75

		90		90		90		91.6666666667		90

		110		110		110		133.3333333333		110

		132		132		132		166.6666666667		132

		160		160		160		183.3333333333		160

		200		200		200		216.6666666667		200

		220		220		220		262.5

		260		260		260		279.1666666667

		315		315		315		295.8333333333

		335		335		335		312.5

		355		355		355

		375		375		375



IE3

IE2

IE1

NEMA Premium 50

AS/NZS A3

4-pole 50 Hz

0

0

0

0

82.9

0

0

0

0

84.5

0

0

0

0

85.6

0

0

0

0

86.9

0

0

0

0

87.8

0

0

0

0

88.7

0

0

0

0

89.5

0

0

0

0

90.4

0

0

0

0

91.3

0

0

0

0

92.1

0

0

0

0

92.4

0

0

0

0

92.8

0

0

0

0

93.4

0

0

0

0

93.8

0

0

0

0

94.1

0

0

0

0

94.4

0

0

0

0

94.9

0

0

0

0

95.2

0

0

0

0

95.5

0

0

0

0

95.6

0

0

0

0

95.9

0

0

0

0

95.9

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0.75		0.75		0.75		0.75		0.75		0.75

		1.1		1.1		1.1		1.1		1.1		1.1

		1.5		1.5		1.5		1.5		1.5		1.5

		2.2		2.2		2.2		2.2		2.2		2.2

		3		3		3		3.7		3.7		3.7

		4		4		4		5.5		5.5		5.5

		5.5		5.5		5.5		7.5		7.5		7.5

		7.5		7.5		7.5		11		11		11

		11		11		11		15		15		15

		15		15		15		18.5		18.5		18.5

		18.5		18.5		18.5		22		22		22

		22		22		22		30		30		30

		30		30		30		37		37		37

		37		37		37		45		45		45

		45		45		45		55		55		55

		55		55		55		75		75		75

		75		75		75		90		90		90

		90		90		90		110		110		110

		110		110		110		150		150		150

		132		132		132		185		185		185

		160		160		160		220		220		220

		200		200		200		250		250		250

		220		220		220		300		300		300

		260		260		260		335		335		335

		315		315		315		375		375		375

		335		335		335

		355		355		355

		375		375		375



IE3 50

IE2 50

IE1 50

IE3 60

IE2 60

IE1 60

4-pole 50/60 Hz

0

0

0

83.5

78

77

0

0

0

86.5

84

79

0

0

0

86.5

84

81.5

0

0

0

89.5

87.5

83

0

0

0

89.5

87.5

85

0

0

0

91.7

89.5

87

0

0

0

91.7

89.5

87.5

0

0

0

92.4

91

88.5

0

0

0

93

91

89.5

0

0

0

93.6

92.4

90.5

0

0

0

93.6

92.4

91

0

0

0

94.1

93

91.7

0

0

0

94.5

93

92.4

0

0

0

95

93.6

93

0

0

0

95.4

94.1

93

0

0

0

95.4

94.5

93.2

0

0

0

95.4

94.5

93.2

0

0

0

95.8

95

93.5

0

0

0

96.2

95

94.5

0

0

0

96.2

95.4

94.5

0

0

0

96.2

95.4

94.5

0

0

0

96.2

95.4

94.5

0

0

0

96.2

95.4

94.5

0

0

0

96.2

95.4

94.5

0

0

0

96.2

95.8

94.5

0

0

0

0

0

0

0

0

0



		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12

		0.18		0.18		0.18		0.18		0.18		0.18		0.18		0.18

		0.25		0.2		0.25		0.2		0.25		0.2		0.25		0.2

		0.37		0.25		0.37		0.25		0.37		0.25		0.37		0.25

		0.55		0.37		0.55		0.37		0.55		0.37		0.55		0.37

		0.75		0.4		0.75		0.4		0.75		0.4		0.75		0.4

		1.1		0.55		1.1		0.55		1.1		0.55		1.1		0.55

		1.5		0.75		1.5		0.75		1.5		0.75		1.5		0.75

		2.2		1.1		2.2		1.1		2.2		1.1		2.2		1.1

		3.7		1.5		3.7		1.5		3.7		1.5		3.7		1.5

		5.5		2.2		5.5		2.2		5.5		2.2		5.5		2.2

		7.5		3		7.5		3		7.5		3		7.5		3

		11		4		11		4		11		4		11		4

		15		5.5		15		5.5		15		5.5		15		5.5

		18.5		7.5		18.5		7.5		18.5		7.5		18.5		7.5

		22		11		22		11		22		11		22		11

		30		15		30		15		30		15		30		15

		37		18.5		37		18.5		37		18.5		37		18.5

		45		22		45		22		45		22		45		22

		55		30		55		30		55		30		55		30

		75		37		75		37		75		37		75		37

		90		45		90		45		90		45		90		45

		110		55		110		55		110		55		110		55

		150		75		150		75		150		75		150		75

		185		90		185		90		185		90		185		90

		220		110		220		110		220		110		220		110

		250		132		250		132		250		132		250		132

		300		160		300		160		300		160		300		160

		335		200		335		200		335		200		335		200

		375		250		375		250		375		250		375		250

				315				315				315				315

				355				355				355				355

				400				400				400				400

				500				500				500				500



IE4 - Super Premium Efficiency 60 Hz

IE4 - Super Premium Efficiency 50 Hz

IE3 - Premium Efficiency 60 Hz

IE3 - Premium Efficiency 50 Hz

IE2 - High Efficiency 60 Hz

IE2 - High Efficiency 50 Hz

IE1 - Standard Efficiency 60 Hz

IE1 - Standard Efficiency 50 Hz

[kW]

[%]

4-pole

70

0

66

0

64

0

62

0

74

0

69.5

0

68

0

66

0

77

0

73.4

0

70

0

66

0

81.5

0

78.2

0

72

0

70

0

84

0

81.1

0

75.5

0

74

0

85.5

0

83.5

0

78

0

77

0

87.5

0

86.5

0

84

0

79

0

88.5

0

86.5

0

84

0

81.5

0

91

0

89.5

0

87.5

0

83

0

91

0

89.5

0

87.5

0

85

0

92.4

0

91.7

0

89.5

0

87

0

92.4

0

91.7

0

89.5

0

87.5

0

93.6

0

92.4

0

91

0

88.5

0

94.1

0

93

0

91

0

89.5

0

94.5

0

93.6

0

92.4

0

90.5

0

94.5

0

93.6

0

92.4

0

91

0

95

0

94.1

0

93

0

91.7

0

95.4

0

94.5

0

93

0

92.4

0

95.4

0

95

0

93.6

0

93

0

95.8

0

95.4

0

94.1

0

93

0
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IE4 - Super Premium Efficiency 50 Hz

IE3 - Premium Efficiency 50 Hz

IE2 - High Efficiency 50 Hz

IE1 - Standard Efficiency 50 Hz

Output power [kW]  log scale (IEC 60034-30-1, March 2014)
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IE4 - Super Premium Effizienz 50 Hz

IE3 - Premium Effizienz 50 Hz

IE2 - Hohe Effizienz 50 Hz

IE1 - Standard Effizienz 50 Hz

Mechanische Motor Outputleistung [kW]   log Massstab (nach: FDIS IEC 60034-30-1, Juni 2013)
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Elektrische Motoren: 4 Pole, 50 Hz
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IE4 - Super Premium Effizienz 50 Hz
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IE1 - Standard Effizienz 50 Hz

Mechanische Motorleistung [kW]   log Massstab
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IE2 - Hohe Effizienz 50 Hz

IE1 - Standard Effizienz 50 Hz

Mechanische Motor Outputleistung [kW]   log Massstab (nach: FDIS IEC 60034-30-1, Juni 2013)
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Elektrische Motoren: 4 Pole, 50 Hz
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IE5 - Ultra Premium Efficiency

IE4 - Super Premium Efficiency 50 Hz

IE3 - Premium Efficiency 50 Hz

IE2 - High Efficiency 50 Hz

IE1 - Standard Efficiency 50 Hz

Output power [kW]   log scale (Source: IEC 60034-30-1, 2014)
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0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

97.36

0

0

0

0

97.36

0

0

0

0

97.36

0

0

0

0

97.36

0

0

0

0



		





		0.75		0.75		0.75		0.75		0.75		0.75		0.75

		1.1		1.1		1.1		1.1		1.1		1.1		1.1

		1.5		1.5		1.5		1.5		1.5		1.5		1.5

		2.2		2.2		2.2		2.2		2.2		2.2		2.2

		3.7		3.7		3.7		3.7		3.7		3.7		3.7

		5.5		5.5		5.5		5.5		5.5		5.5		5.5

		7.5		7.5		7.5		7.5		7.5		7.5		7.5

		11		11		11		11		11		11		11

		15		15		15		15		15		15		15

		18.5		18.5		18.5		18.5		18.5		18.5		18.5

		22		22		22		22		22		22		22

		30		30		30		30		30		30		30

		37		37		37		37		37		37		37

		45		45		45		45		45		45		45

		55		55		55		55		55		55		55

		75		75		75		75		75		75		75

		90		90		90		90		90		90		90

		110		110		110		110		110		110		110

				150		150		150		150		150		150

				185		185		185		185		185		185

				220		220		220		220		220		220

				250		250		250		250		250		250

				300		300		300		300		300		300

				335		335		335		335		335		335

				375		375		375		375		375		375



IE4

IE3

IE2

IE1

IE4 Motor+Inverter

6-pole 60 Hz

0

82.5

73

72

0

0

0

0

87.5

85.5

75

0

0

0

0

88.5

86.5

77

0

0

0

0

89.5

87.5

78.5

0

0

0

0

89.5

87.5

83.5

0

0

0

0

91

89.5

85

0

0

0

0

91

89.5

86

0

0

0

0

91.7

90.2

89

0

0

0

0

91.7

90.2

89.5

0

0

0

0

93

91.7

90.2

0

0

0

0

93

91.7

91

0

0

0

0

94.1

93

91.7

0

0

0

0

94.1

93

91.7

0

0

0

0

94.5

93.6

91.7

0

0

0

0

94.5

93.6

92.1

0

0

0

0

95

94.1

93

0

0

0

0

95

94.1

93

0

0

0

0

95.8

95

94.1

0

0

0

95.8

95

94.1

0

0

0

95.8

95

94.1

0

0

0

95.8

95

94.1

0

0

0

95.8

95

94.1

0

0

0

95.8

95

94.1

0

0

0

95.8

95

94.1

0

0

0

95.8

95

94.1

0

0

0



		0.75		0.75		0.75		0.75		0.625

		1.1		1.1		1.1		1.1		0.9166666667

		1.5		1.5		1.5		1.5		1.25

		2.2		2.2		2.2		2.2		1.8333333333

		3		3		3		3		3.3333333333

		4		4		4		4		4.5833333333

		5.5		5.5		5.5		5.5		6.25

		7.5		7.5		7.5		7.5		9.1666666667

		11		11		11		11		12.5

		15		15		15		15		15.4166666667

		18.5		18.5		18.5		18.5		18.3333333333

		22		22		22		22		25

		30		30		30		30		30.8333333333

		37		37		37		37		37.5

		45		45		45		45		45.8333333333

		55		55		55		55		62.5

		75		75		75		75		75

		90		90		90		90		91.6666666667

				110		110		110		133.3333333333

				132		132		132		166.6666666667

				160		160		160		183.3333333333

				200		200		200		216.6666666667

				220		220		220		262.5

				260		260		260		279.1666666667

				315		315		315		295.8333333333

				335		335		335		312.5

				355		355		355

				375		375		375



IE4

IE3

IE2

IE1

NEMA Premium 50

IE4 Motor+Inverter

6-pole 50 Hz

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0.75		0.75		0.75		0.625		0.75

		1.1		1.1		1.1		0.9166666667		1.1

		1.5		1.5		1.5		1.25		1.5

		2.2		2.2		2.2		1.8333333333		2.2

		3		3		3		3.3333333333		3

		4		4		4		4.5833333333		4

		5.5		5.5		5.5		6.25		5.5

		7.5		7.5		7.5		9.1666666667		7.5

		11		11		11		12.5		11

		15		15		15		15.4166666667		15

		18.5		18.5		18.5		18.3333333333		18.5

		22		22		22		25		22

		30		30		30		30.8333333333		30

		37		37		37		37.5		37

		45		45		45		45.8333333333		45

		55		55		55		62.5		55

		75		75		75		75		75

		90		90		90		91.6666666667		90

		110		110		110		133.3333333333		110

		132		132		132		166.6666666667		132

		160		160		160		183.3333333333		160

		200		200		200		216.6666666667		200

		220		220		220		262.5

		260		260		260		279.1666666667

		315		315		315		295.8333333333

		335		335		335		312.5

		355		355		355

		375		375		375



IE3

IE2

IE1

NEMA Premium 50

AS/NZS A3

6-pole 50 Hz

0

0

0

0

78.8

0

0

0

0

80.9

0

0

0

0

82.4

0

0

0

0

84.2

0

0

0

0

85.6

0

0

0

0

86.7

0

0

0

0

87.9

0

0

0

0

89

0

0

0

0

90.2

0

0

0

0

91

0

0

0

0

91.6

0

0

0

0

92.1

0

0

0

0

92.8

0

0

0

0

93.3

0

0

0

0

93.7

0

0

0

0

94.1

0

0

0

0

94.6

0

0

0

0

95

0

0

0

0

95.3

0

0

0

0

95.5

0

0

0

0

95.8

0

0

0

0

95.8

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0.75		0.75		0.75		0.75		0.75		0.75

		1.1		1.1		1.1		1.1		1.1		1.1

		1.5		1.5		1.5		1.5		1.5		1.5

		2.2		2.2		2.2		2.2		2.2		2.2

		3		3		3		3.7		3.7		3.7

		4		4		4		5.5		5.5		5.5

		5.5		5.5		5.5		7.5		7.5		7.5

		7.5		7.5		7.5		11		11		11

		11		11		11		15		15		15

		15		15		15		18.5		18.5		18.5

		18.5		18.5		18.5		22		22		22

		22		22		22		30		30		30

		30		30		30		37		37		37

		37		37		37		45		45		45

		45		45		45		55		55		55

		55		55		55		75		75		75

		75		75		75		90		90		90

		90		90		90		110		110		110

		110		110		110		150		150		150

		132		132		132		185		185		185

		160		160		160		220		220		220

		200		200		200		250		250		250

		220		220		220		300		300		300

		260		260		260		335		335		335

		315		315		315		375		375		375

		335		335		335

		355		355		355

		375		375		375



IE3 50

IE2 50

IE1 50

IE3 60

IE2 60

IE1 60

6-pole 50/60 Hz

0

0

0

82.5

73

72

0

0

0

87.5

85.5

75

0

0

0

88.5

86.5

77

0

0

0

89.5

87.5

78.5

0

0

0

89.5

87.5

83.5

0

0

0

91

89.5

85

0

0

0

91

89.5

86

0

0

0

91.7

90.2

89

0

0

0

91.7

90.2

89.5

0

0

0

93

91.7

90.2

0

0

0

93

91.7

91

0

0

0

94.1

93

91.7

0

0

0

94.1

93

91.7

0

0

0

94.5

93.6

91.7

0

0

0

94.5

93.6

92.1

0

0

0

95

94.1

93

0

0

0

95

94.1

93

0

0

0

95.8

95

94.1

0

0

0

95.8

95

94.1

0

0

0

95.8

95

94.1

0

0

0

95.8

95

94.1

0

0

0

95.8

95

94.1

0

0

0

95.8

95

94.1

0

0

0

95.8

95

94.1

0

0

0

95.8

95

94.1

0

0

0

0

0

0

0

0

0



		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12

		0.18		0.18		0.18		0.18		0.18		0.18		0.18		0.18

		0.25		0.2		0.25		0.2		0.25		0.2		0.25		0.2

		0.37		0.25		0.37		0.25		0.37		0.25		0.37		0.25

		0.55		0.37		0.55		0.37		0.55		0.37		0.55		0.37

		0.75		0.4		0.75		0.4		0.75		0.4		0.75		0.4

		1.1		0.55		1.1		0.55		1.1		0.55		1.1		0.55

		1.5		0.75		1.5		0.75		1.5		0.75		1.5		0.75

		2.2		1.1		2.2		1.1		2.2		1.1		2.2		1.1

		3.7		1.5		3.7		1.5		3.7		1.5		3.7		1.5

		5.5		2.2		5.5		2.2		5.5		2.2		5.5		2.2

		7.5		3		7.5		3		7.5		3		7.5		3

		11		4		11		4		11		4		11		4

		15		5.5		15		5.5		15		5.5		15		5.5

		18.5		7.5		18.5		7.5		18.5		7.5		18.5		7.5

		22		11		22		11		22		11		22		11

		30		15		30		15		30		15		30		15

		37		18.5		37		18.5		37		18.5		37		18.5

		45		22		45		22		45		22		45		22

		55		30		55		30		55		30		55		30

		75		37		75		37		75		37		75		37

		90		45		90		45		90		45		90		45

		110		55		110		55		110		55		110		55

		150		75		150		75		150		75		150		75

		185		90		185		90		185		90		185		90

		220		110		220		110		220		110		220		110

		250		132		250		132		250		132		250		132

		300		160		300		160		300		160		300		160

		335		200		335		200		335		200		335		200

		375		250		375		250		375		250		375		250

				315				315				315				315

				355				355				355				355

				400				400				400				400

				500				500				500				500



IE4 - Super Premium Efficiency 60 Hz

IE4 - Super Premium Efficiency 50 Hz

IE3 - Premium Efficiency 60 Hz

IE3 - Premium Efficiency 50 Hz

IE2 - High Efficiency 60 Hz

IE2 - High Efficiency 50 Hz

IE1 - Standard Efficiency 60 Hz

IE1 - Standard Efficiency 50 Hz

[kW]

[%]

6-pole

68

0

64

0

50.5

0

48

0

72

0

67.5

0

55

0

52.5

0

75.5

0

71.4

0

59.5

0

57.5

0

78.5

0

75.3

0

64

0

62

0

82.5

0

81.7

0

68

0

66

0

84

0

82.5

0

73

0

72

0

88.5

0

87.5

0

85.5

0

75

0

89.5

0

88.5

0

86.5

0

77

0

90.2

0

89.5

0

87.5

0

78.5

0

90.2

0

89.5

0

87.5

0

83.5

0

91.7

0

91

0

89.5

0

85

0

92.4

0

91

0

89.5

0

86

0

93

0

91.7

0

90.2

0

89

0

93

0

91.7

0

90.2

0

89.5

0

94.1

0

93

0

91.7

0

90.2

0

94.1

0

93

0

91.7

0

91

0

95

0

94.1

0

93

0

91.7

0

95

0

94.1

0

93

0

91.7

0

95.4

0

94.5

0

93.6

0

91.7

0

95.4

0

94.5

0

93.6

0

92.1

0

95.8

0

95

0

94.1

0

93

0

95.8

0

95

0

94.1

0

93

0

96.2

0

95.8

0

95

0

94.1

0

96.2

0

95.8

0

95

0

94.1

0

96.2

0

95.8

0

95

0

94.1

0

96.5

0

95.8

0

95

0

94.1

0

96.5

0

95.8

0

95

0

94.1

0

96.5

0

95.8

0

95

0

94.1

0

96.5

0

95.8

0

95

0

94.1

0

96.5

0

95.8

0

95

0

94.1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0.12		0.12		0.12		0.12

		0.18		0.18		0.18		0.18

		0.2		0.2		0.2		0.2

		0.25		0.25		0.25		0.25

		0.37		0.37		0.37		0.37

		0.4		0.4		0.4		0.4

		0.55		0.55		0.55		0.55

		0.75		0.75		0.75		0.75

		1.1		1.1		1.1		1.1

		1.5		1.5		1.5		1.5

		2.2		2.2		2.2		2.2

		3		3		3		3

		4		4		4		4

		5.5		5.5		5.5		5.5

		7.5		7.5		7.5		7.5

		11		11		11		11

		15		15		15		15

		18.5		18.5		18.5		18.5

		22		22		22		22

		30		30		30		30

		37		37		37		37

		45		45		45		45

		55		55		55		55

		75		75		75		75

		90		90		90		90

		110		110		110		110

		132		132		132		132

		160		160		160		160

		200		200		200		200

		250		250		250		250

		315		315		315		315

		355		355		355		355

		400		400		400		400

		500		500		500		500



IE4 - Super Premium Efficiency 50 Hz

IE3 - Premium Efficiency 50 Hz

IE2 - High Efficiency 50 Hz

IE1 - Standard Efficiency 50 Hz

[kW]

[%]

6-pole
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0

0
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0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		





		0.75		0.75		0.75		0.75		0.75		0.75		0.75

		1.1		1.1		1.1		1.1		1.1		1.1		1.1

		1.5		1.5		1.5		1.5		1.5		1.5		1.5

		2.2		2.2		2.2		2.2		2.2		2.2		2.2

		3.7		3.7		3.7		3.7		3.7		3.7		3.7

		5.5		5.5		5.5		5.5		5.5		5.5		5.5

		7.5		7.5		7.5		7.5		7.5		7.5		7.5

		11		11		11		11		11		11		11

		15		15		15		15		15		15		15

		18.5		18.5		18.5		18.5		18.5		18.5		18.5

		22		22		22		22		22		22		22

		30		30		30		30		30		30		30

		37		37		37		37		37		37		37

		45		45		45		45		45		45		45

		55		55		55		55		55		55		55

		75		75		75		75		75		75		75

		90		90		90		90		90		90		90

		110		110		110		110		110		110		110

				150		150		150		150		150		150

				185		185		185		185		185		185

				220		220		220		220		220		220

				250		250		250		250		250		250

				300		300		300		300		300		300

				335		335		335		335		335		335

						0

				375		375		375		375		375		375



IE4

IE3

IE2

IE1

IE4 Motor+Inverter

8-pole 60 Hz

0

82.5

66

72

0

0

0

0

87.5

75.5

75

0

0

0

0

88.5

82.5

77

0

0

0

0

89.5

84

78.5

0

0

0

0

89.5

85.5

83.5

0

0

0

0

91

85.5

85

0

0

0

0

91

88.5

86

0

0

0

0

91.7

88.5

89

0

0

0

0

91.7

89.5

89.5

0

0

0

0

93

89.5

90.2

0

0

0

0

93

91

91

0

0

0

0

94.1

91

91.7

0

0

0

0

94.1

91.7

91.7

0

0

0

0

94.5

91.7

91.7

0

0

0

0

94.5

93

92.1

0

0

0

0

95

93

93

0

0

0

0

95

93.6

93

0

0

0

0

95.8

93.6

94.1

0

0

0

95.8

93.6

94.1

0

0

0

95.8

93.6

94.1

0

0

0

95.8

93.6

94.1

0

0

0

95.8

93.6

94.1

0

0

0

95.8

93.6

94.1

0

0

0

95.8

93.6

94.1

0

0

0

95.8

94.1

94.1

0

0

0



		0.75		0.75		0.75		0.75		0.625

		1.1		1.1		1.1		1.1		0.9166666667

		1.5		1.5		1.5		1.5		1.25

		2.2		2.2		2.2		2.2		1.8333333333

		3		3		3		3		3.3333333333

		4		4		4		4		4.5833333333

		5.5		5.5		5.5		5.5		6.25

		7.5		7.5		7.5		7.5		9.1666666667

		11		11		11		11		12.5

		15		15		15		15		15.4166666667

		18.5		18.5		18.5		18.5		18.3333333333

		22		22		22		22		25

		30		30		30		30		30.8333333333

		37		37		37		37		37.5

		45		45		45		45		45.8333333333

		55		55		55		55		62.5

		75		75		75		75		75

		90		90		90		90		91.6666666667

				110		110		110		133.3333333333

				132		132		132		166.6666666667

				160		160		160		183.3333333333

				200		200		200		216.6666666667

				220		220		220		262.5

				260		260		260		279.1666666667

				315		315		315		295.8333333333

				335		335		335		312.5

				355		355		355

				375		375		375



IE4

IE3

IE2

IE1

NEMA Premium 50

IE4 Motor+Inverter

6-pole 50 Hz

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0.75		0.75		0.75		0.625		0.75

		1.1		1.1		1.1		0.9166666667		1.1

		1.5		1.5		1.5		1.25		1.5

		2.2		2.2		2.2		1.8333333333		2.2

		3		3		3		3.3333333333		3

		4		4		4		4.5833333333		4

		5.5		5.5		5.5		6.25		5.5

		7.5		7.5		7.5		9.1666666667		7.5

		11		11		11		12.5		11

		15		15		15		15.4166666667		15

		18.5		18.5		18.5		18.3333333333		18.5

		22		22		22		25		22

		30		30		30		30.8333333333		30

		37		37		37		37.5		37

		45		45		45		45.8333333333		45

		55		55		55		62.5		55

		75		75		75		75		75

		90		90		90		91.6666666667		90

		110		110		110		133.3333333333		110

		132		132		132		166.6666666667		132

		160		160		160		183.3333333333		160

		200		200		200		216.6666666667		200

		220		220		220		262.5

		260		260		260		279.1666666667

		315		315		315		295.8333333333

		335		335		335		312.5

		355		355		355

		375		375		375



IE3

IE2

IE1

NEMA Premium 50

AS/NZS A3

6-pole 50 Hz

0

0

0

0

78.8

0

0

0

0

80.9

0

0

0

0

82.4

0

0

0

0

84.2

0

0

0

0

85.6

0

0

0

0

86.7

0

0

0

0

87.9

0

0

0

0

89

0

0

0

0

90.2

0

0

0

0

91

0

0

0

0

91.6

0

0

0

0

92.1

0

0

0

0

92.8

0

0

0

0

93.3

0

0

0

0

93.7

0

0

0

0

94.1

0

0

0

0

94.6

0

0

0

0

95

0

0

0

0

95.3

0

0

0

0

95.5

0

0

0

0

95.8

0

0

0

0

95.8

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0.75		0.75		0.75		0.75		0.75		0.75

		1.1		1.1		1.1		1.1		1.1		1.1

		1.5		1.5		1.5		1.5		1.5		1.5

		2.2		2.2		2.2		2.2		2.2		2.2

		3		3		3		3.7		3.7		3.7

		4		4		4		5.5		5.5		5.5

		5.5		5.5		5.5		7.5		7.5		7.5

		7.5		7.5		7.5		11		11		11

		11		11		11		15		15		15

		15		15		15		18.5		18.5		18.5

		18.5		18.5		18.5		22		22		22

		22		22		22		30		30		30

		30		30		30		37		37		37

		37		37		37		45		45		45

		45		45		45		55		55		55

		55		55		55		75		75		75

		75		75		75		90		90		90

		90		90		90		110		110		110

		110		110		110		150		150		150

		132		132		132		185		185		185

		160		160		160		220		220		220

		200		200		200		250		250		250

		220		220		220		300		300		300

		260		260		260		335		335		335

		315		315		315		375		375		375

		335		335		335

		355		355		355

		375		375		375



IE3 50

IE2 50

IE1 50

IE3 60

IE2 60

IE1 60

6-pole 50/60 Hz

0

0

0

82.5

73

72

0

0

0

87.5

85.5

75

0

0

0

88.5

86.5

77

0

0

0

89.5

87.5

78.5

0

0

0

89.5

87.5

83.5

0

0

0

91

89.5

85

0

0

0

91

89.5

86

0

0

0

91.7

90.2

89

0

0

0

91.7

90.2

89.5

0

0

0

93

91.7

90.2

0

0

0

93

91.7

91

0

0

0

94.1

93

91.7

0

0

0

94.1

93

91.7

0

0

0

94.5

93.6

91.7

0

0

0

94.5

93.6

92.1

0

0

0

95

94.1

93

0

0

0

95

94.1

93

0

0

0

95.8

95

94.1

0

0

0

95.8

95

94.1

0

0

0

95.8

95

94.1

0

0

0

95.8

95

94.1

0

0

0

95.8

95

94.1

0

0

0

95.8

95

94.1

0

0

0

95.8

95

94.1

0

0

0

95.8

95

94.1

0

0

0

0

0

0

0

0

0



		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12

		0.18		0.18		0.18		0.18		0.18		0.18		0.18		0.18

		0.25		0.2		0.25		0.2		0.25		0.2		0.25		0.2

		0.37		0.25		0.37		0.25		0.37		0.25		0.37		0.25

		0.55		0.37		0.55		0.37		0.55		0.37		0.55		0.37

		0.75		0.4		0.75		0.4		0.75		0.4		0.75		0.4

		1.1		0.55		1.1		0.55		1.1		0.55		1.1		0.55

		1.5		0.75		1.5		0.75		1.5		0.75		1.5		0.75

		2.2		1.1		2.2		1.1		2.2		1.1		2.2		1.1

		3.7		1.5		3.7		1.5		3.7		1.5		3.7		1.5

		5.5		2.2		5.5		2.2		5.5		2.2		5.5		2.2

		7.5		3		7.5		3		7.5		3		7.5		3

		11		4		11		4		11		4		11		4

		15		5.5		15		5.5		15		5.5		15		5.5

		18.5		7.5		18.5		7.5		18.5		7.5		18.5		7.5

		22		11		22		11		22		11		22		11

		30		15		30		15		30		15		30		15

		37		18.5		37		18.5		37		18.5		37		18.5

		45		22		45		22		45		22		45		22

		55		30		55		30		55		30		55		30

		75		37		75		37		75		37		75		37

		90		45		90		45		90		45		90		45

		110		55		110		55		110		55		110		55

		150		75		150		75		150		75		150		75

		185		90		185		90		185		90		185		90

		220		110		220		110		220		110		220		110

		250		132		250		132		250		132		250		132

		300		160		300		160		300		160		300		160

		335		200		335		200		335		200		335		200

		375		250		375		250		375		250		375		250

				315				315				315				315

				355				355				355				355

				400				400				400				400

				500				500				500				500



IE4 - Super Premium Efficiency 60 Hz

IE4 - Super Premium Efficiency 50 Hz

IE3 - Premium Efficiency 60 Hz

IE3 - Premium Efficiency 50 Hz

IE2 - High Efficiency 60 Hz

IE2 - High Efficiency 50 Hz

IE1 - Standard Efficiency 60 Hz

IE1 - Standard Efficiency 50 Hz

[kW]

[%]

8-pole

64

0

59.5

0

40

0

36

0

68

0

64

0

46

0

40

0

72

0

68

0

52

0

50.5

0

75.5

0

72

0

58

0

57.5

0

77

0

74

0

62

0

59.5

0

78.5

0

75.5

0

66

0

64

0

81.5

0

78.5

0

75.5

0

73.5

0

85.5

0

84

0

82.5

0

77

0

87.5

0

85.5

0

84

0

78

0

88.5

0

86.5

0

85.5

0

80

0

88.5

0

86.5

0

85.5

0

84

0

91

0

89.5

0

88.5

0

85

0

91

0

89.5

0

88.5

0

87.5

0

91.7

0

90.2

0

89.5

0

88.5

0

91.7

0

90.2

0

89.5

0

88.5

0

93

0

91.7

0

91

0

90.2

0

93

0

91.7

0

91

0

90.2

0

93.6

0

92.4

0

91.7

0

91

0

93.6

0

92.4

0

91.7

0

91

0

94.5

0

93.6

0

93

0

91.5

0

94.5

0

93.6

0

93

0

92

0

95

0

94.1

0

93.6

0

92.5

0

95

0

94.1

0

93.6

0

92.5

0

95.4

0

94.5

0

93.6

0

92.5

0

95.4

0

95

0

93.6

0

92.5

0

95.4

0

95

0

93.6

0

92.5

0

95.8

0

95

0

93.6

0

92.5

0

95.8

0

95

0

93.6

0

92.5

0

95.8

0

95

0

93.6

0

92.5

0

95.8

0

95

0

94.1

0

92.5

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0.12		0.12		0.12		0.12

		0.18		0.18		0.18		0.18

		0.2		0.2		0.2		0.2

		0.25		0.25		0.25		0.25

		0.37		0.37		0.37		0.37

		0.4		0.4		0.4		0.4

		0.55		0.55		0.55		0.55

		0.75		0.75		0.75		0.75

		1.1		1.1		1.1		1.1

		1.5		1.5		1.5		1.5

		2.2		2.2		2.2		2.2

		3		3		3		3

		4		4		4		4

		5.5		5.5		5.5		5.5

		7.5		7.5		7.5		7.5

		11		11		11		11

		15		15		15		15

		18.5		18.5		18.5		18.5

		22		22		22		22

		30		30		30		30

		37		37		37		37

		45		45		45		45

		55		55		55		55

		75		75		75		75

		90		90		90		90

		110		110		110		110

		132		132		132		132

		160		160		160		160

		200		200		200		200

		250		250		250		250

		315		315		315		315

		355		355		355		355

		400		400		400		400

		500		500		500		500



IE4 - Super Premium Efficiency 50 Hz

IE3 - Premium Efficiency 50 Hz

IE2 - High Efficiency 50 Hz

IE1 - Standard Efficiency 50 Hz

[kW]

[%]

8-pole

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



						eff3		IE1		IE2		IE3		IE4				IE1 to IE2		IE2 to IE3		IE3 to IE4		IE1 to IE3		IE1 to IE4				Installed Base				Estimated		Number of		Total

						4-pole		4-pole		4-pole		4-pole		4-pole				4-pole		4-pole		4-pole		4-pole		4-pole				Million Units				Utilization		Shifts		Yearly

						(Annahme:		50 Hz		50 Hz		50 Hz		50 Hz				50 Hz		50 Hz		50 Hz		50 Hz		50 Hz				EuP Lot 11								Energy

		A				20% höhere		0		0		0		0																Final Report								Consumption

		B				Verluste als		0		0		0		0

		C				IE1)		0		0		0		0

		D						0		0		0		0

																																								all eff3		all IE1		all IE2		all IE3		all IE4

		kW		Nm		eta		eta		eta		eta		eta				delta eta		delta eta		delta eta		delta eta		delta eta				Mio Pieces				%				kW		TWh/a		TWh/a		TWh/a		TWh/a		TWh/a

		0.75		5		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0				15				57		1		0.75		0		0		0		0		0

		1.1		8		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0				16				57		1		1.1		0		0		0		0		0

		1.5		10		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0				13.5				57		1		1.5		0		0		0		0		0

		2.2		16		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0				11				57		1		2.2		0		0		0		0		0

		3		20		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0				9				57		1		3		0		0		0		0		0

		4		25		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0				8				57		1		4		0		0		0		0		0

		5.5		40		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0				7				57		1		5.5		0		0		0		0		0

		7.5		50		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0				5.3		84.8		57		1		7.5		0		0		0		0		0

		11		80		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0				3.7				57		1		11		0		0		0		0		0

		15		100		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0				2.5				57		1		15		0		0		0		0		0

		18.5		125		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0				1.2				57		1		18.5		0		0		0		0		0

		22		160		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0				0.8				57		1		22		0		0		0		0		0

		30		200		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0				0.7				57		1		30		0		0		0		0		0

		37		250		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0				0.6		9.5		57		1		37		0		0		0		0		0

		45		315		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0				0.6				57		1		45		0		0		0		0		0

		55		400		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0				0.6				57		1		55		0		0		0		0		0

		75		500		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0				0.5		1.7		57		1		75		0		0		0		0		0

		90		630		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0				0.4				57		1.5		90		0		0		0		0		0

		110		800		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0				0.25				57		1.5		110		0		0		0		0		0

		132		1000		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0				0.1				57		1.5		132		0		0		0		0		0

		160		1000		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0				0.05				57		1.5		160		0		0		0		0		0

		200		1250		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0				0.05				57		1.5		200		0		0		0		0		0

		250		1600		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0				0.03				57		1.5		250		0		0		0		0		0

		315		2000		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0				0.02				57		1.5		315		0		0		0		0		0

		355		2500		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0				0.01				57		1.5		355		0		0		0		0		0

		375		2500		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0				0.01		0.92		57		1.5		375		0		0		0		0		0

																														Summe:		96.9						Total:		0		0		0		0		0

								IE1		IE2		IE3		IE4				IE1 to IE2		IE2 to IE3		IE3 to IE4																Savings per Class:				0.0		0.0		0.0		0.0

								4-pole		4-pole		4-pole		4-pole				4-pole		4-pole		4-pole																Savings to eff3:				0.0		0.0		0.0		0.0

								60 Hz		60 Hz		60 Hz		60 Hz				60 Hz		60 Hz		60 Hz

		A												0

		B												0

		C												0

		D												0

		kW		Nm				eta		eta		eta		eta				delta eta		delta eta		delta eta

		0.75		4				77.0		78.0		83.5		0.0				1.3		6.6		0.0

		1.1		6.3				79.0		84.0		86.5		0.0				6.0		2.9		0.0

		1.5		8				81.5		84.0		86.5		0.0				3.0		2.9		0.0

		2.2		12.5				83.0		87.5		89.5		0.0				5.1		2.2		0.0

		3.7		20				85.0		87.5		89.5		0.0				2.9		2.2		0.0

		5.5		32				87.0		89.5		91.7		0.0				2.8		2.4		0.0

		7.5		40				87.5		89.5		91.7		0.0				2.2		2.4		0.0

		11		63				88.5		91.0		92.4		0.0				2.7		1.5		0.0

		15		80				89.5		91.0		93.0		0.0				1.6		2.2		0.0

		18.5		100				90.5		92.4		93.6		0.0				2.1		1.3		0.0

		22		125				91.0		92.4		93.6		0.0				1.5		1.3		0.0

		30		160				91.7		93.0		94.1		0.0				1.4		1.2		0.0

		37		200				92.4		93.0		94.5		0.0				0.6		1.6		0.0

		45		250				93.0		93.6		95.0		0.0				0.6		1.5		0.0

		55		315				93.0		94.1		95.4		0.0				1.2		1.4		0.0

		75		400				93.2		94.5		95.4		0.0				1.4		0.9		0.0

		90		500				93.2		94.5		95.4		0.0				1.4		0.9		0.0

		110		630				93.5		95.0		95.8		0.0				1.6		0.8		0.0

		150		800				94.5		95.0		96.2		0.0				0.5		1.2		0.0

		185		1000				94.5		95.4		96.2		0.0				0.9		0.8		0.0

		220		1250				94.5		95.4		96.2		0.0				0.9		0.8		0.0

		250		1250				94.5		95.4		96.2		0.0				0.9		0.8		0.0

		300		1600				94.5		95.4		96.2		0.0				0.9		0.8		0.0

		335		2000				94.5		95.4		96.2		0.0				0.9		0.8		0.0

		375		2000				94.5		95.8		96.2		0.0				1.4		0.4		0.0

		96.7		Cost of electrical energy (96,7%)

		2.3		Initial capital cost (2,3%)

		1		Repair & maintenance cost (1,0%)
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Quantity (million Pieces)



						IE1		IE2		IE3		IE4

						4-pole		4-pole		4-pole		4-pole

						50 Hz		50 Hz		50 Hz		50 Hz

		A				0		0		0		0

		B				0		0		0		0

		C				0		0		0		0

		D				0		0		0		0		Worm-Gear														with IE2 motor		with IE3 motor		i=40		2-stage																				with IE2 motor		i=60		2-stage

														i=40				IE1-Motor		IE2-Motor		IE3-Motor		IE4-Motor		Brake-Coil		Converter		Converter		Worm-Gear		Helical-Gear		IE2-Motor+Converter		IE2-Motor+Converter+Brake-Coil		IE3-Motor+Converter						IE2-Motor		IE3-Motor		IE4-Motor		Brake-Coil		Converter		Worm-Gear		Helical-Gear

		P2		T		eta		eta		eta		eta		eta				Pv		Pv		Pv		Pv		Pv		Pv		Pv		Pv		Pv		Pv		Pv		Pv						Pv		Pv		Pv		Pv		Pv		Pv		Pv

		[kW]		[Nm]		[%]		[%]		[%]		[%]		[%]				[W]		[W]		[W]		[W]		[W]		[W]		[W]		[W]		[W]		[W]		[W]		[W]						[%]		[%]		[%]		[%]		[%]		[%]		[%]

		0.75		5		0.0		0.0		0.0		0.0		80.92				0		0		0		0		32		0		0		143		30		0		0		0						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		1.1		8		0.0		0.0		0.0		0.0		82.77				0		0		0		0		43		0		0		190		44		0		0		0						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		1.5		10		0.0		0.0		0.0		0.0		84.26				0		0		0		0		43		0		0		236		60		0		0		0						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		2.2		16		0.0		0.0		0.0		0.0		86.58				0		0		0		0		49		0		0		295		88		0		0		0						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		3		20		0.0		0.0		0.0		0.0		87.23				0		0		0		0		49		0		0		383		120		0		0		0						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		4		25		0.0		0.0		0.0		0.0		87.96				0		0		0		0		49		0		0		482		160		0		0		0						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		5.5		40		0.0		0.0		0.0		0.0		87.96				0		0		0		0		76		0		0		662		220		0		0		0						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		7.5		50		0.0		0.0		0.0		0.0		90.4				0		0		0		0		76		0		0		720		300		0		0		0						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		11		80		0.0		0.0		0.0		0.0		89.96				0		0		0		0		100		0		0		1104		440		0		0		0						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		15		100		0.0		0.0		0.0		0.0		91.23				0		0		0		0		100		0		0		1316		600		0		0		0						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		18.5				0.0		0.0		0.0				92.13				0		0		0				130		0		0		1456		740		0		0		0						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		22				0.0		0.0		0.0				92.96				0		0		0				130		0		0		1549		880		0		0		0						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		30				0.0		0.0		0.0				93.97				0		0		0				130		0		0		1809		1200		0		0		0						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		37				0.0		0.0		0.0				94.65				0		0		0				130		0		0		1979		1480		0		0		0						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		45				0.0		0.0		0.0				95.00				0		0		0				130		0		0		2250		1800		0		0		0						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		55				0.0		0.0		0.0				95.00				0		0		0				130		0		0		2750		2200		0		0		0						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		75				0.0		0.0		0.0				95.00				0		0		0				250		0		0		3750		3000		0		0		0						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		90				0.0		0.0		0.0				95.00				0		0		0				250		0		0		4500		3600		0		0		0						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		110				0.0		0.0		0.0				95.00				0		0		0				250		0		0		5500		4400		0		0		0						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		132				0.0		0.0		0.0				95.00				0		0		0				250		0		0		6600		5280		0		0		0						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		160				0.0		0.0		0.0				95.00				0		0		0				250		0		0		8000		6400		0		0		0						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		200				0.0		0.0		0.0				95.00				0		0		0				250		0		0		10000		8000		0		0		0						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		220				0.0		0.0		0.0				95.00				0		0		0						0		0		11000		8800		0				0						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		260				0.0		0.0		0.0				95.00				0		0		0						0		0		13000		10400		0				0						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		315				0.0		0.0		0.0				95.00				0		0		0						0		0		15750		12600		0				0						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		330				0.0		0.0		0.0				95.00				0		0		0						0		0		16500		13200		0				0						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		370				0.0		0.0		0.0				95.00				0		0		0						0		0		18500		14800		0				0						0.0		0.0		0.0		0.0		0.0		0.0		0.0
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Worm-Gear i=40



		



IE2-Motor

IE3-Motor

IE2-Motor+Converter

IE3-Motor+Converter

IE2-Motor+Converter+Brake-Coil

Rated Output Power [kW]

Losses [W]



		Comparison of IE1/IE2 2-/4-pole with CEMEP eff1/eff2 and AUS/NZ

		Standard Efficiency																														IE1		AS/NZS

				IE1		eff2		IEC60034-2		IEC61972		Assmd PLL						IE1		eff2		IEC60034-2		IEC61972		Assmd PLL				kW		6-pole		6-pole

		kW		2-pole		2-pole		PLL		PLL		2-pole				kW		4-pole		4-pole		PLL		PLL		2-pole				0.75		0.0		70.7

		0.75		0.0												0.75		0.0												1.1		0.0		73.6

		1.1		0.0		76.2		0.5		2.5		0.0				1.1		0.0		76.2		0.5		2.5		0.0				1.5		0.0		75.7

		1.5		0.0		78.5		0.5		2.4		0.0				1.5		0.0		78.5		0.5		2.4		0.0				2.2		0.0		78.1

		2.2		0.0		81.0		0.5		2.3		0.0				2.2		0.0		81.0		0.5		2.3		0.0				3		0.0		79.9

		3		0.0		82.6		0.5		2.3		0.0				3		0.0		82.6		0.5		2.3		0.0				4		0.0		81.6

		4		0.0		84.2		0.5		2.2		0.0				4		0.0		84.2		0.5		2.2		0.0				5.5		0.0		83.3

		5.5		0.0		85.7		0.5		2.1		0.0				5.5		0.0		85.7		0.5		2.1		0.0				7.5		0.0		84.7

		7.5		0.0		87.0		0.5		2.1		0.0				7.5		0.0		87.0		0.5		2.1		0.0				11		0.0		86.4

		11		0.0		88.4		0.5		2.0		0.0				11		0.0		88.4		0.5		2.0		0.0				15		0.0		87.7

		15		0.0		89.4		0.5		1.9		0.0				15		0.0		89.4		0.5		1.9		0.0				18.5		0.0		88.6

		18.5		0.0		90.0		0.5		1.9		0.0				18.5		0.0		90.0		0.5		1.9		0.0				22		0.0		89.1

		22		0.0		90.5		0.5		1.8		0.0				22		0.0		90.5		0.5		1.8		0.0				30		0.0		90.2

		30		0.0		91.4		0.5		1.8		0.0				30		0.0		91.4		0.5		1.8		0.0				37		0.0		90.8

		37		0.0		92.0		0.5		1.7		0.0				37		0.0		92.0		0.5		1.7		0.0				45		0.0		91.5

		45		0.0		92.5		0.5		1.7		0.0				45		0.0		92.5		0.5		1.7		0.0				55		0.0		92

		55		0.0		93.0		0.5		1.6		0.0				55		0.0		93.0		0.5		1.6		0.0				75		0.0		92.8

		75		0.0		93.6		0.5		1.6		0.0				75		0.0		93.6		0.5		1.6		0.0				90		0.0		93.2

		90		0.0		93.9		0.5		1.5		0.0				90		0.0		93.9		0.5		1.5		0.0				110		0.0		93.7

		110		0.0												110		0.0												132		0.0		94.1

		132		0.0												132		0.0												160		0.0		94.4

		160		0.0												160		0.0												200		0.0		94.4

		200		0.0												200		0.0												220		-		-

		220		-												220		-												260		0.0		-

		260		0.0												260		0.0												315		0.0		-

		315		0.0												315		0.0												335		-		-

		335		-												335		-												375		-		-

		High Efficiency																														IE2		AS/NZS

				IE2		eff1		IEC60034-2		IEC61972		Assmd PLL						IE2		eff1		IEC60034-2		IEC61972		Assmd PLL				kW		6-pole		6-pole

		kW		2-pole		2-pole		PLL		PLL		2-pole				kW		4-pole		4-pole		PLL		PLL		2-pole				0.75		0.0		76.0

																														1.1		0.0		78.3

		1.1		0.0		82.8		0.5		2.5		0.0				1.1		0.0		83.8		0.5		2.5		0.0				1.5		0.0		79.9

		1.5		0.0		84.1		0.5		2.4		0.0				1.5		0.0		85.0		0.5		2.4		0.0				2.2		0.0		81.9

		2.2		0.0		85.6		0.5		2.3		0.0				2.2		0.0		86.4		0.5		2.3		0.0				3		0.0		83.5

		3		0.0		86.7		0.5		2.3		0.0				3		0.0		87.4		0.5		2.3		0.0				4		0.0		84.7

		4		0.0		87.6		0.5		2.2		0.0				4		0.0		88.3		0.5		2.2		0.0				5.5		0.0		86.1

		5.5		0.0		88.6		0.5		2.1		0.0				5.5		0.0		89.2		0.5		2.1		0.0				7.5		0.0		87.3

		7.5		0.0		89.5		0.5		2.1		0.0				7.5		0.0		90.1		0.5		2.1		0.0				11		0.0		88.7

		11		0.0		90.5		0.5		2.0		0.0				11		0.0		91.0		0.5		2.0		0.0				15		0.0		89.6

		15		0.0		91.3		0.5		1.9		0.0				15		0.0		91.8		0.5		1.9		0.0				18.5		0.0		90.3

		18.5		0.0		91.8		0.5		1.9		0.0				18.5		0.0		92.2		0.5		1.9		0.0				22		0.0		90.8

		22		0.0		92.2		0.5		1.8		0.0				22		0.0		92.6		0.5		1.8		0.0				30		0.0		91.6

		30		0.0		92.9		0.5		1.8		0.0				30		0.0		93.2		0.5		1.8		0.0				37		0.0		92.2

		37		0.0		93.3		0.5		1.7		0.0				37		0.0		93.6		0.5		1.7		0.0				45		0.0		92.7

		45		0.0		93.7		0.5		1.7		0.0				45		0.0		93.9		0.5		1.7		0.0				55		0.0		93.1

		55		0.0		94.0		0.5		1.6		0.0				55		0.0		94.2		0.5		1.6		0.0				75		0.0		93.7

		75		0.0		94.6		0.5		1.6		0.0				75		0.0		94.7		0.5		1.6		0.0				90		0.0		94.2

		90		0.0		95.0		0.5		1.5		0.0				90		0.0		95.0		0.5		1.5		0.0				110		0.0		94.5

		110		0.0												110		0.0												132		0.0		94.8

		132		0.0												132		0.0												160		0.0		95.1

		160		0.0												160		0.0												200		0.0		95.1

		200		0.0												200		0.0												220		-		-

		220		-												220		-												260		0.0		-

		260		0.0												260		0.0												315		0.0		-

		315		0.0												315		0.0												335		-		-

		335		-												335		-												375		-		-
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		Loss distribution (measurements) of 2-pole motors

				Stator I²R		Rotor I²R		Add. load losses		Iron losses		Wind. and friction		Total Losses		P		log(P)

		IEC90		47.00%		21.10%		9.80%		14.90%		7.20%		100.00%		2.2		0.3424226808

		IEC132		33.90%		18.60%		15.90%		10.60%		20.90%		99.90%		7.5		0.8750612634

		IEC160		25.90%		12.80%		18.40%		14.00%		28.90%		100.00%		15		1.1760912591

		IEC180		30.00%		15.50%		20.00%		16.40%		18.10%		100.00%		22		1.3424226808

		r=		-0.94		-0.87		1.00		0.20		0.75

		Steigung=		-0.1948544176		-0.0716792287		0.1017247058		0.0111977397		0.1537130194

		Achsabst=		0.523993923		0.2369483617		0.0652391786		0.129291317		0.0441821212

		Loss distribution (estimation) of 2-pole motors

				Stator I²R		Rotor I²R		Add. load losses		Iron losses		Wind. and fric.		Total

		0.75		54.8		24.6		5.3		12.8		2.5		100.0

		1.1		51.6		23.4		6.9		13.0		5.1		100.0

		1.5		49.0		22.4		8.3		13.1		7.1		100.0

		2.2		45.7		21.2		10.0		13.3		9.7		100.0

		3.7		41.3		19.6		12.3		13.6		13.2		100.0

		5.5		38.0		18.4		14.1		13.8		15.8		100.0

		7.5		35.3		17.4		15.4		13.9		17.9		100.0

		11		32.1		16.2		17.1		14.1		20.4		100.0

		15		29.5		15.3		18.5		14.2		22.5		100.0

		18.5		27.7		14.6		19.4		14.3		23.9		100.0

		22		26.2		14.1		20.2		14.4		25.1		100.0

		30		23.6		13.1		21.5		14.6		27.1		100.0

		37		21.8		12.5		22.5		14.7		28.5		100.0

		45		20.2		11.8		23.3		14.8		29.8		100.0

		55		18.5		11.2		24.2		14.9		31.2		100.0

		75		15.9		10.3		25.6		15.0		33.2		100.0

		90		14.3		9.7		26.4		15.1		34.5		100.0

		110		12.6		9.1		27.3		15.2		35.8		100.0

		160		9.5		7.9		28.9		15.4		38.3		100.0

		185		8.2		7.4		29.6		15.5		39.3		100.0

		Loss distribution (measurements) of 4-pole motors

				Stator I²R		Rotor I²R		Add. load losses		Iron losses		Wind. and friction		Total Losses		P		log(P)

		IEC90		56.30%		18.80%		2.10%		18.00%		4.80%		100 % = 356 W		1.1		0.0413926852

		IEC132		43.80%		25.10%		5.20%		21.60%		4.30%		100 % = 938 W		5.5		0.7403626895

		IEC180		37.70%		20.00%		12.40%		26.30%		3.60%		100 % =2975 W		18.5		1.2671717284

		IEC280		33.50%		22.00%		9.50%		21.50%		13.50%		100% =4600 W		75		1.8750612634

		r=		-0.98		0.26		0.83		0.58		0.69

		Steigung=		-0.1245855181		0.0092667988		0.0483955442		0.0254564754		0.0414666996

		Achsabst=		0.5504680309		0.2056592973		0.0255241119		0.1935272717		0.0248212883

		Loss distribution (estimation) of 4-pole motors

				Stator I²R		Rotor I²R		Add. load losses		Iron losses		Wind. and fric.		Total

		0.75		56.6		20.5		1.9		19.0		2.0		100.0

		1.1		54.5		20.6		2.8		19.5		2.7		100.0

		1.5		52.9		20.7		3.4		19.8		3.2		100.0

		2.2		50.8		20.9		4.2		20.2		3.9		100.0

		3.7		48.0		21.1		5.3		20.8		4.8		100.0

		5.5		45.8		21.3		6.1		21.2		5.6		100.0

		7.5		44.1		21.4		6.8		21.6		6.1		100.0

		11		42.1		21.5		7.6		22.0		6.8		100.0

		15		40.4		21.7		8.2		22.3		7.4		100.0

		18.5		39.3		21.7		8.7		22.6		7.7		100.0

		22		38.3		21.8		9.0		22.8		8.0		100.0

		30		36.6		21.9		9.7		23.1		8.6		100.0

		37		35.5		22.0		10.1		23.3		9.0		100.0

		45		34.5		22.1		10.6		23.6		9.3		100.0

		55		33.4		22.2		11.0		23.8		9.7		100.0

		75		31.7		22.3		11.6		24.1		10.3		100.0

		90		30.7		22.4		12.0		24.3		10.6		100.0

		110		29.6		22.5		12.4		24.5		10.9		100.0

		160		27.6		22.6		13.2		25.0		11.6		100.0

		185		26.8		22.7		13.5		25.1		11.9		100.0

		Loss distribution (measurements) of 6-pole motors

				Stator I²R		Rotor I²R		Add. load losses		Iron losses		Wind. and friction		Total Losses		P		log(P)

		IEC90		60.20%		22.20%		4.50%		11.40%		1.70%		100.00%		1.1		0.0413926852

		IEC160		44.50%		30.80%		6.30%		15.10%		3.30%		100.00%		7.5		0.8750612634

		IEC200		39.00%		22.90%		14.80%		14.90%		8.40%		100.00%		18.5		1.2671717284

		IEC200		38.60%		24.80%		16.20%		14.30%		6.10%		100.00%		22		1.3424226808

		r=		-1.00		0.20		0.89		0.87		0.87

		Steigung=		-0.1689797181		0.0132411756		0.0876589748		0.0249535714		0.0431259963

		Achsabst=		0.6047076644		0.2400777436		0.0272275539		0.1172531251		0.0107339129

		Loss distribution (estimation) of 6-pole motors

				Stator I²R		Rotor I²R		Add. load losses		Iron losses		Wind. and fric.		Total

		0.75		62.6		23.8		1.6		11.4		0.5		100.0

		1.1		59.8		24.1		3.1		11.8		1.3		100.0

		1.5		57.5		24.2		4.3		12.2		1.8		100.0

		2.2		54.7		24.5		5.7		12.6		2.6		100.0

		3.7		50.9		24.8		7.7		13.1		3.5		100.0

		5.5		48.0		25.0		9.2		13.6		4.3		100.0

		7.5		45.7		25.2		10.4		13.9		4.8		100.0

		11		42.9		25.4		11.9		14.3		5.6		100.0

		15		40.6		25.6		13.0		14.7		6.1		100.0

		18.5		39.1		25.7		13.8		14.9		6.5		100.0

		22		37.8		25.8		14.5		15.1		6.9		100.0

		30		35.5		26.0		15.7		15.4		7.4		100.0

		37		34.0		26.1		16.5		15.6		7.8		100.0

		45		32.5		26.2		17.2		15.9		8.2		100.0

		55		31.1		26.3		18.0		16.1		8.6		100.0

		75		28.8		26.5		19.2		16.4		9.2		100.0

		90		27.4		26.6		19.9		16.6		9.5		100.0

		110		26.0		26.7		20.6		16.8		9.9		100.0

		160		23.2		26.9		22.0		17.2		10.6		100.0

		185		22.2		27.0		22.6		17.4		10.9		100.0





		Europe and Japan 50 Hz

				Max. Power per Framesize:

		IEC Frame		2-pole Jap		2-pole EN		4-pole Jap		4-pole EN		6-pole Jap		6-pole EN

		80		0.75		1.1		0.75		0.75		0.4		0.55

		90		2.2		2.2		1.5		1.5		0.75		1.1

		100				3		2.2		3		1.5		1.5

		112		3.7		4		3.7		4		2.2		2.2

		132		7.5		7.5		7.5		7.5		5.5		5.5

		160		18.5		18.5		15		15		11		11

		180		30		22		30		22		22		15

		200		45		37		45		30		37		22

		225		55		45		55		45		45		30

		250		90		55		90		55		75		37

		280		132		90		132		90		110		55

		315		160		132		160		132		132		90

		US and Brazil 60 Hz in kW

						Max. Power per Framesize:

		US Frame		Bras Frame		2-pole Bras		2-pole US		4-pole Bras		4-pole US		6-pole Bras		6-pole US

		-		71		0.75		-		0.55		-		0.25		-

		-		80		1.5		-		1.1		-		0.55		-

		14x		90		3		1.5		2.2		1.5		1.1		0.75

		-		100		3.7		-		3.7		-		2.2		-

		18x		112		5.5		3.7		5.5		3.7		3		1.5

		21x		132		11		7.5		11		7.5		7.5		3.7

		25x		160		22		15		18.5		15		15		7.5

		28x		180		-		22		22		22		18.5		15

		32x		200		37		37		37		37		30		22

		36x		225		55		55		55		55		37		37

		40x		250		75		75		75		75		55		55

		44x		280		110		185		110		185		90		150

				315		185		-		185		-		150		-





		





		0.12		0.12		0.12		0.12

		0.18		0.18		0.18		0.18

		0.2		0.2		0.2		0.2

		0.25		0.25		0.25		0.25

		0.37		0.37		0.37		0.37

		0.4		0.4		0.4		0.4

		0.55		0.55		0.55		0.55

		0.75		0.75		0.75		0.75

		1.1		1.1		1.1		1.1

		1.5		1.5		1.5		1.5

		2.2		2.2		2.2		2.2

		3		3		3		3

		4		4		4		4

		5.5		5.5		5.5		5.5

		7.5		7.5		7.5		7.5

		11		11		11		11

		15		15		15		15

		18.5		18.5		18.5		18.5

		22		22		22		22

		30		30		30		30

		37		37		37		37

		45		45		45		45

		55		55		55		55

		75		75		75		75

		90		90		90		90

		110		110		110		110

		132		132		132		132

		160		160		160		160

		200		200		200		200

		250		250		250		250

		315		315		315		315

		355		355		355		355

		400		400		400		400

		500		500		500		500

		800		800		800		800

		1000		1000		1000		1000



&LIEC 60034-30-1 (FDIS)&CEffizienzklassen&R&D

&LCUB&CDraft Juni 2013&R&F

IE4 - Super Premium Effizienz 50 Hz

IE3 - Premium Effizienz 50 Hz

IE2 - Hohe Effizienz 50 Hz

IE1 - Standard Effizienz 50 Hz

Mechanische Motor Outputleistung [kW]   log Massstab (nach: FDIS IEC 60034-30-1, Juni 2013)

Wirkungsgrad bei Nennleistung  [%]

Effizienzklassen für elektrische Motoren: 4 Pole, 50 Hz
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Electric motors and energy efficiency

Measure energy efficiency > Test methods

Table 2 = Induction machines: preferred testing methods

A R Required
Ref Method Description Clause Application facility
2-1-1A Direct Torque 6.1.2 All single phase | Dynamometer
measurement: measurement machines for full-load
Input-output
2-1-1B Summation of P, determined 6.1.3 Three phase Dynamometer
losses: from residual machines with for 1,25 =« full-
Residual losses loss rated output load, or load
power up o machine for 1,25
2 MW = full-load with
torque meter
2-1-1C Summation of F‘LL from 6.1.4 Three phase
losses: assigned value machines with
rated output
Assigned value power greater
2 MW,

IEC 60034-2-1, Rotating electrical machines
Part 2-1: Standard methods for determining losses and efficiency from tests

(excluding machines for traction vehicles)




Electric motors and energy efficiency

Improve energy efficiency

v Factory Energy

Proper and regular maintenance

Confinuous duty

z
g
E

2]
E
&
E

Mechankcal
componeants

Energy afficiency Energy efficient, Variable spaed Maost afficient
mators gearboxes, bolts, ... drive systems pOwEr Supply
Energy efficient Reducing elact. Low-enargy
Paower factar pumps, fans, transmission mada during
comection devices COMPrassors., ... losses standstill
Ltse most economical
companents
Regenerative
Variable speed Most efficient braking
drive systams power supply
Soft-start Minimize
with frequency rotating DC-ink coupling
control inortia ;
Optimized mass n'f;;’ﬂ“:{im’ Batieries
and fow d smm ultra-cap,
Ny-wheels ol...

IEC Twie

IEC 60034-31
Rotating electrical machines

Part 31: Selection of energy-
efficient motors including
variable speed applications
— Application guide




Electric motors

Conformity assessment

33

and energy efficiency

TESTING

EFFICIENCY

CLASSES

CERTIFICATION

IEC 60034-1 IEC 60034-2-1 IEC 60034-30-1 IEC/TS 60034-31 IECEE OD-2057
IEC 60034-30-2* GMEE
standard one preferred IE1, IE2, IE3, system conformity
conditions & test method IE4. integration, life | assessment, lab
technologies, *Advanced cycle cost accreditation
tolerances technology
IES
not yet
published

IECEE: System of Conformity Assessment Schemes for Electrotechnical Equipment and Components
GMEE: Global Motor Energy Efficiency Program




Testing Standard

IEC 60034-2-1, 214

Motor MEPS* WorIdW|de

Performance Standard
Mandatory MEPS ™

indl. stray load losses

National Policy Requirement

Prefemed Method "

Summation of losses
with load test:

Additional losses Py
determined
from residual loss

et Ereegy Inc. & TPA achvsors
& ENMEA MDD

EU 28 = T8 - 200 kW
Canada 075 - ITE KW
Mexico 0.75 - 375 kw
USA 0.75 - ITE k'W
USA, Canada * D18 - 2.2 kW
South Komea 0.75 - 375 kW
EL 28 = 0.75 - 1.000 KW
Switrerdand = 075 - 3ITE KW
Turkey 075 - 3ITE KW
Japan 0.75 - 375 kW
Israel 7.5-375 kW
Singapore 0.75 - 375 kW
Taiwan 075 - ITE KW
Brazil 012 - ITO KW
Ukraine ** 075 - ITE KW
Saud Arabia 0.75- 375 KW
Australia 0.73 - 185 kw
Chile 0.75- 7.5 kW
China 0.75 - 375 kW
Peru 0.75 - 375 kW
Colombia * = T.5-3T5 kW
Iram (7.5 -375 kW)
EU 28 ** 0.12-0.75kW
Israel 0.75-55 KW
India 0.12 - 1000 kW
Ecuador 0.746 % 3TI KW
New Zealand 0.73- 185 kW
Peru 0.75 - 375 kW

Efficiency Levels Efficiency Classes
3-phasze induction motors IEC 60034-30-1, 2014

(Low Voltage < 1000 V) Global classes IE-Code '
Super Premium Efficiency

Premium Efficiency IE3

High Efficiency E2
e
1 08 1) Dulpul powor: 012 KW - 1000 kW, 50 ol

B0 M, ine gperaled, 2, 4 B and B poles
I for 3-phaso machenes deocd onling < 1 KV
rated cutput poveer < 1000 kKW

W) Mararum Enangy Pariomnence Sanderd
facd 2 reqarement by roguialons )

") Polyphone: by cquvaend 1o I3
snge phase 1F3 keweks o0 mhowe

) Twerl: por 150772, Opton | E24WS0 ramosed (0 72275 £W)

Tier? UTFHES, {-phose 0 12 KW IE2 D T5-FE 2001 000 &4 |E3
" IE S or IE2VED, por 19208 + 2 yoars Toramplen don
0 Por DY = 0 TS W, Por 000 molor operaled with VFD IE2




EU - revised motor MEPS

more ambition in scope and efficiency levels

Scope 2017 2018...2020 2021 2022 2003 ———>

AC induction motors <= 1000 V
0.75-375 kW 3 phase, 2/4/6 poles IE2+VSD/IE3 }'
0,75-1000kW [3phase,2->8poles .

5-200 kKW 2/4/6 poles, excl. ATEX, non-
eeeieeeeeeoe|integr. brake and Exeb
0.12-0.75 kW 3 phase 2->8 poles
>=0.12 kW 1phase
0.12-1000 kW Incr. safety Ex eb 2->8 poles

Nomoreexempt | |

Variable speed drives

0.12-1000 kW

3-phase

Colour legend
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From Motor to System

Power
Equipment

Cantrols

+ Transformer
» Switchgear

power input
Standard 100

Optimised 47

36

Coupling /
Mechanical
Transmission

Driven
Equipment

& Pulley = Conveyor
i = Pump, Fan,
«Brake ‘Compressar
VsD Motor Mechanical | | Application
95% 92% 77%
96% 96% 97% 88%

Process

Components
and

Mechanical

Throttles,
valves
49%,

89%

power output
33

33

Efficiency

33%
70%




MEPS Electric Motor Driven Systems

EMDS Product type  China EU

Clean water Pump only Pump only
Pump MEPS status  |n effect In effect
" (under revision)

Mr. (GB 19762-2007) (547/2012)

Industrial fans Fan only MDU MDU
Fan MEPS status  In effect In effect Under development
**) {under revision)

INr. (GB 19761-2009) (327/2011)

. Compressor Compressor

Standard Air package package
Compressor  MEPS status | In effect Under development
*--}

Mr. (GB 19153-2009)

Notes: 1) Darker color = more comprehensive MEPS with a metric that includes more aspects of the MDU. The evalua- tion of the status of MEPS in the different regions is based on the
regulations that are currently (2017) in effect. In the USA there is currently no regulation for fans, whilst regulation for compressors in the EU is in draft stage, therefore both not marked with
color in the table. In the USA regulation for compressors has been published per 10-01-2020.
2) MDU — Motor Driven Unit is synonym for EMDS.
*) Clean water pumps. Circulators: in the EU under revision (641/2009); in the USA under consideration.
**) Industrial fans (CN, USA), Fans driven by motors (0.125-500 kW) (EU). In USA and China also MEPS in effect for residential fans: ceiling fan, cooktop, duct fan; and in EU for ventilation
units (buildings). There is no draft regu- lation for fans in the USA.

37 ***) Air compressors. There is currently no regulation for compressors in the USA.
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Take aways

 Energy efficiency aspects: understand TC's role in
promoting energy efficient technologies

 Importance of holistic approach: from component to
system

e Sets of standards help regulators for energy
efficiency regulation
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ACEE expectations

IEC TCs, after reading the two guides & use cases,

are invited:

U to assess which EE aspects are relevant to their standardisation
activities;

U toinclude EE aspects in their SBP (Strategic Business Plan) in
case of positive answer to the previous question;

U to assess the applicability and, possibly, to apply ACEE guides
to the preparation of new standards and to the revision of
existing ones.

40



Please visit our IEC ACEE WebhSite @[www.iec.ch/acee

ACEE Advisory Committee on Energy Efficiency

Structure Guides/Projects | Meetings / Workshops

Working Documents Supporting Documents .;E_‘; Log in_ m-

Docurments available in this area are supparting docurmenis uploaded by the commitfes. The IEC is not liable for the content of these documents.

ACEE Supporting Documents Table search: [ NG =
. - Publication
Title, description ~ Downloads Created v  reference =

Case study: low-voltage electrical ingtallations

This case study is provided to illustrate a praclical example (in praclice) on how |EC Guide
118 concepts can be appliedfound in low-voltage electrical installations and in product 2~ 006 kB 2020-01-20 IEC GUIDE 1182017
standards and, more generally. on how Intemational Standards can support the enengy
efficiency market and national energy efficiency policies.

Intfroduction to ACEE work

This document provides an infreduction to ACEE work. +=11369 kB 2013-10-01 IEC GUIDE 182017

Case study: electric motors

This case study is provided to illustrate a praclical example (in practice) on how |IEC Guide
118 concepts can be applisd/found in electric motors standards and, more generally, on how 2= 1417 kB 2018-10-01 IEC GUIDE 118:2017
International Standards can support the energy efficiency market and national energy
efficiency pelicies.

41


http://www.iec.ch/acee

Thank you for your attention !

Any Questions and/or Remarks ?




Franco Bua, Maarten van Werkhoven ACEE Webinar IEC
Jacques Peronnet, Philippe Vollet 22 September 2020 °
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