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Nabidka ABB s.r.o.
Divize a portfolio produktu a sluzeb

Transformatory, zafizeni pro rozvodny VN a VVN,
vypinace, rozvadéce, svodiCe prepéti, rozvadéce VN,
pristrojové transformatory proudu a napéti VN, senzory

Vyrobky pro

energetiku

Systémy Rozvodny, FACTS, HVDC, HVDC Light, elektrarny &
pro automatizace siti, rozvadéce ochran a fidicich systému pro
=i rozvodny VVN a VN, kabelove systémy VVN

Pohony, motory, frekvenéni ménice, vykonova elektronika,
opravy elektromotor(, roboty, kompletni robotizovana feSeni,
poradenstvi a servis, vyroba standardizovanych svarfovacich
bunék, oprava pouzitych primyslovych robot(

Automatizace
vyroby a
pohony

Pristroje a rozvadécCe nizkého napéti, domovni elektroinstalacni
nizkého material, vypinacCe a odpojovace, inteligentni systémy
elektroinstalace

, Ridici systémy a komplexni dodavky automatizaénich feseni,
ItDrocet_sm analytika a instrumentace, inZzenyring a servis pohond,
AUiOMatizaCEe Operacni centrum Ceska republika




Snizeni ztrat v energetickem retézci
Moderni technologie pomahaji ve vSech stupnich

_ Industrial Industrial
Primary energy  Transport Generation T&D processes production

W

ABB technologie muze

 EEEEEE— zdvojnasobit produktivitu

o Improved well Higher
o efficienc o .

fuel combustion "INET S} Improved
$ efficiency productivity
2 - :
TE | A
s N

More efficien

motors & drives

Process Marine & | Power plant Grid Process Drives &

Automation pipelines automation operation automation motors
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ABB Motory a generatory
Kompletni nabidka

IEC motory

NN a VN motory a
generatory

Synchronni motory
Motory do Ex

Motory pro namorni
pramysl

DC motory

Trakéni motory

Motory s permanentnimi
magnety
Vysokootackové motory
Synchronni reluktanéni
motory

Motory pro valeckové
traté, koufové ventilatory
a susarny

NEMA motory

NN AC motory

Motory s brzdou

HVAC motory

Pump motory

DC Motory

DC motory s
permanentnimi magnety

Generatory

Indukéni a synchronni
motory a synchronnni
generatory pro vétrné
turbiny

Synchronni generatory
pro dieslové a vétrné
turbiny

Synchronni generatory
pro plynové a parni
turbiny

Synchronni generatory
pro namorni aplikace
Synchrononi generatory
pro pramysl

Trak&ni generatory

Prvly nro
mechanicky prenos
energie

LoZiska

Pfevodovky

Spojky

Prvky pro dopravniky

Poradenstvi, konzultace,
diagnostika

Mach Sense, Leap
Instalace, uvadéni do
provozu

Opravy

Nahradni dily




Spotreba el. energie - elektricky motor
VySsSi ucinnost — mensi ztraty — nizsi spotreba

Energie 97% ‘ Porizovaci

naklady 2%
Jedno y o7

previnuti 1%
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IEC/EN 60034-2-1: 2007
(revize 2014)




Ztraty v motoru

m Friction (Pyiciion) V l0Zikach

m lron (P;,on) V Zeleze

® Winding (Pyinging) Ve vinuti

m Rotor (P,q,) V rotoru

m Additional load losses (P, ,) pridavné

m Additional load losses are due to: leakage flux, mechanical imperfections in the air gap and
irregularities in the air gap flux density
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Rozlozeni ztrat

4.9.2001

- Less energy lost from the motor as heat

Bearing, Windage &
Friction Loss (10%)
- smaller cooling fan

Iron Loss in Core (18%)
- low loss steel
- thinner laminations

Rotor Loss (24%)
- low loss steel
- thinner laminations

Stator Copper Loss (34%)
- optimum slot fill
- larger conductors

Stray Loss (14%)
- improved slot geometry
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Ztraty a ucinnost elektrickeho motoru

Electrical /
energy in

(Pin)

[ Pcu]_ 35 %

Stator winding

Mechanical Pz 20 %

Rotor winding

energy out
(POUI) <
/V
\ Losses 6 % Pre 20%
Iron
P PF Fricion 10 %
17 =100 —2L  [o] ,
. P 15 %
" \ Additional
ADD

Mpp






EU MEPS 640/2009, napeti do 1000 V, 2-6 polové
Minimum Energy-efficiency Performance Standard

Note! IE Faze 1 Motory musi mit min IE2 (ne IE1)
classes

required by v
the regulation Od 16. cervna,

correspond to | 2011

IE class

defined in

IEC/EN ; : -
60034-30 Faze 2: Motory o vykonu 7.5 — 375 kW musi
standard mit bud’ IE3 nebo IE2 pokud jsou

Od 1. ledna, 2015 e . iy
napajené z ménice frekvence

Faze 3: Motory o vykonu 0.75 — 375 kW musi
Od 1. ledna, 2017 | Mitbud IE3 nebo IE2 pokud jsou
napajené z ménice frekvence

© ABB Group
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IEC/EN 60034-30 versus EU MEPS

Spole¢né:
- Jednorychlostni, 3 faz
= 2,4 a 6-pol
= Vykony 0.75 to 375 kw, S1
- Determination of total losses with P, determined from residual losses

Vyjmuty z IEC/EN 60034-30: Vyjmuty z (EC) No 640/2009 of 22 July 2009
(in addition to IEC/EN 60034-30) :

= Motory pfimo vyrobené pro provoz s meéni€i| = Motory do Ex designed for use in

frekvence dle IEC 60034-25 potentially explosive atmospheres as

- Motory kompletné& zabudované ve strojnim defined in ATEX Directive 94/9/EC
zarizeni které nelze vyjmout a samostatne | = Brzdové motory
meéfit - Motory pro teplotu okoli (-15°C..+40°C)

= Motory navrzené nad 1000m n.v.
= Motory navzené na teplotu nad 400°C




Novela EC640/2009 EU4/2014
Hlavni zmeny

Main changes to Article 1.:
2. Ths Regulauonsha]lmt apply to:

() DlﬂtﬂITCSpEClﬁEd to nwaté}.'hullﬂr mmmersed in a liquid;

' (b) meotors mmpleteh mtegrated mte a product (for example gear, pump, fan
or compresser) of which the energy performance cannot be tested
independently from the product;

() motors specified to operate exclusively:

(1)  at albiftudes er-:ceedjng:-'-i-. ﬂﬂd}ilﬁh‘ﬁ'ﬂ above sea-level;
(1) where ambient ar tenperatures excee{ﬁl} "Ej}l
(i) m maximum operating temperature above 400 °C;

_lf-
(iv) where ambient air temperatures are less than'—30 9‘1’1}: any motor
or less than 0 °C for a motor xwﬂ(water E]’l}crhng

W) w water cmlmy_temg&rahu'e at the inlet to a product is less
ﬂzﬁ“{?n exceedjngé?' °C:Jor

(vi) in potentially explosive atmospheres as defined in Directive
Q4/9/EC(*);

(d) brake motors,

except as regards the information requirements of Annex 1, points 2 (3) to (6)
and (12].

© ABB Group
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Novela EC640/2009 EU4/2014
Hlavni zmeny

- 2. This Regulation shall not apply to:
e (@) motors specified to operate wholly immersed in a liquid
(c) A e s s e
specifically specified
designed to to operate
~ operate exclusively
_____ : ataltutudesexceedm Foel N Sl oo W U= O~
(4{)00 m ASL: 9 1000 AP change 4000 m
(i) where ambientair s~ o~ WA A~ o~
temperatures exceed 60 °C; - 40 °C change 60 °C
(w) .W‘héré”a:"hbie‘ntva‘ilv'v P SN TS c; &
temperatures are less than -1 5 OC change -30 C
-30 °C for any motor or less
than 0 °C for a motor with i chanage
water cooling; : Alr 9 Water
(v) where the water coolant |
temperature at the inlet to a SEHE change 0] %€
product is less than 0 °C or
exceeding 32 °C; 25 °C change 2006
© ABB Group
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EU 4/2014 a ABB

Eurcpean
Commission

© ABB Group
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(O Q)
C€ IE4
3 ~ Motor M3BP 315SMC 4 IMB3/IM1001
|
2013 | No.
Ins.cl. F IP 55
v Hz | kW |r/min | A |cosy Duty
690 Y | 50 | 110 | 1490 | 112 | 0.85 $1
400 D | 50 | 110 | 1490 | 192 | 0.85 51
415 D | 50 | 110 | 1491 | 188 | 0.84 S1

1E4-96.8%(100%)-96.8%(7 5%]-95.5%150%! >
[

Prod.code 3GBP312230-ADM

[Nmax 2300 r/min

6319/C3 #m 6316/C3 | 1000 kg |

@ ABB Ec60034-1 @

Regulation will slightly relax
requirements for markings

= It will allow marking of nominal

efficiency at only 100% rated load
for small motors due to the limited
size of their rating plates

- ABB continues to stamp partial load

efficiencies

- As a global player, ABB will follow

the requirements of IEC/EN 60034-
30 and IEC/EN 60034-30-1. Even
though it is not required under EU
MEPS, ABB also provides IE
markings as standard for motors for
explosive atmospheres.




EU MEPS
Znaceni pro IE2 motors

Dimensions: B0x1&6mm
Print Color: White 100%
Label: Transparent

a0

EU REGULATION 640/2009 |
USE WITH VARIABLE 16
SPEED DRIVE ONLY! |

|
IE2

Dimensions: 80x16mm
Print Color: Black 100%
Label: Transparent

Povinné znaceni

OMS/CQP AQ’s and Offers to be provided
with a standard message :

IE2 motors included in the scope of EC
640/2009 can be used within EC market area
with a variable speed drive only!

This text will be adopted on a local level by
SU’s

Our policy is to provide IE2 motors falling
into the scope of the EC 640 Regulation with
stickers as default



IEC/EN 60034-30: 2008 a
IEC/EN 60034-30-1: 2014




Normy pro stanoveni ucinnostnich trid
IEC/EN 60034-30: 2008

= |[EC/EN 60034-30 October 2008
= Definuje ucinnostni tfidy pro motory
- Uginnost stanovena dle IEC/EN 60034-2-1 IE2, IE3 and IE4

= Pouziva se pro implementaci MEPS (= Minimum Energy-
efficiency Performance Standard)

= Novelizace IEC/EN 60034-30-1: 2014



Uginnostni tfidy dle IEC/EN 60034-30-1:2014

Super premium Super premium

efficiency * B4 efficiency
High efficiency IE2 Comparable to EFF1



Motory zahrnuté do IEC/EN 60034-30-1: 2014

= IEC/EN 60034-30-1 vSechny motory (for example standard, motors
for explosive atmospheres, marine and brake motors):

= Single-speed, three-phase, 50 and 60 Hz
- 2,4,618 poles

= 0.12 to 1000 kW

- Uynad 50 Vup to 1 kV

- S1

= 20°C to +60°C

= Do 4000 m m.n.v.

= Zména EU MEPS bude nasledovat



Pripravuje se LOT 30

SE
10000 i—?é —» Non-European market
ﬁﬁ Virtually European industry
E E does not use motors >6,6 KV
and < 1000 kKW o
6600 <
6000 &
c g E
> §
I g §
3300 =
3000 Iu_J
S
-
O
o
1000 L. . ;
Existing regulation: 5
3 LV motors* 0,75-375 kW =
2 -6 poles
0,1 0,75
« " with some excemptions
geﬁ?e?nffe'?”&, 2015 | Slide 22 = "™ VSD excluded



IE IEC/EN 60034-30-1
IE 50 Hz 4-pole motors

IE Classes - 4 pole

97

95

93

91

89

Efficiency %

87

85

83

81l | I | ! | I | | | I | I | I | I | I | I 1 | | | |

075111522 3 4 5575 11 1518522 30 37 45 55 75 90 110 132 160 200 250 315 355 375
Output kW
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Novinka pro splnéni pozadavku




General performance cast iron M2BAX motors
Motor range

- Extensive range
= Motor type M2BAX

« Frame size 71 -355
« Power 7.5 — 355 kW
- 2,4 and 6 pole

- |E2 and IE3

- Mounting; Foot, flange, foot/flange

- Ambient temperature: 40°C, at 1000
m.a.s.|

- IP55

— easy-to-use tool for MEPS
compliance and documents



http://www145.abb.com/
http://www145.abb.com/

Optimizer — vypocty a dokumentace
http://www145.abb.com/selection

| »

i I Power and productivity AI"B
Optlmlzer for a better world™

Select, compare running costs and find documentation for low voltage motors
Clear saved data | Language | Contactus

Find motors

Find by product code or
motor type

ncy class range
(soearers )8 > CEwE > [T

All voltages : > Allfrequenci b Al poles = > All outputs (kW) = RESETFILTERS X

8b

Output Volt./[Hz Eff.class  Type Speed Motor range Data  Frame mat. My motors




Novinka s IE1




General performance IE1 aluminum M1AA motors
What is the new product?

The range covers the right scope is highly
versatile and enables you to tailor it to fit
your customer’s needs.

- M1AA 63-250

- Power output, Cenelec and High Output
0,12 — 55 kW

- Standard Efficiency IE1

- Insulation class F / Temp rise B
- |IP55, S1
= 50 and 60 Hz rating

- Half key balanced, vibration level grade
A

AL IR ED
Mpp
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Global MEPS regulations for low voltage motors

Nyni

Energy Efficiency Act, Canada
1997/rev. 1999 and 2012

EU MEPS, EU ﬁ;
EC 640/2009

EU 4/2014

EISA, USA
2007/rev. 2010

Turkish MEPS, Turkey
2012

Mexican MEPS, Mexico
2010

PBE Brazilian Labelling Program, Brazil
2009/IE2 efficiency level 2012

© ABB | BU Motors and Generators
September 24, 2015  Slide 29

Korean MEPS, Korea
2008/introduced in 3 phases
2008-2011

7

China Energy Label, China
2008/rev. 2012

Australian MEPS, Australia
(and New Zealand)
2001 (2002)/rev. 2006

-




Global MEPS regulations for low voltage motors
Pripravovane

Energy Efficiency Act, Canada

— -

2o
2 3

Russia

EC 640/2009
EU 4/2014

Korean MEPS

\\/? / a Japan

Taiwan

EISA 2007

China Energy Label
Mexican MEPS

Vietnam

Chile

B VEPS in force
Il VEPS under preparation

PBE Brazilian Labelling Program Australian MEPS

-

© ABB | BU Motors and Generators
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EN 50598-2




ABB meénice frekvence a PLC
Produkty

Low voltage AC and DC drives

= Micro drives 0.18 to 4 kW

= Machinery drives 0.18 to 560 kW

= General purpose drives 0.75 to 355 kW
= Motion control products 0.75 to 160 kW

= Industrial drives Medium voltage AC drives
- Low voltage AC 0.55 to 5600 kW - General purpose drives 0.25 to 7 MW

- Low voltage DC 7.5 kW to 4.8 MW . Special purpose drives 2 to 100 MW
= Industrial specific drives 0.37 to 400 kW
. Drives for HVAC PLC and Automation products
- AC500-eCo, AC500
- AC500-S, AC500-XC
- S500 Remote I/O
- CP600 HMI

= Drives for water




Energy saved with ABB drives

Energy saved with ABB drives

450

400

350

300

250

TWh

200

150

100

50

Y92 Y93 Y94 Y95 Y96 Y97 Y98 Y99 Y00 YO1 Y02 YO3 Y04 YO5 Y06 YO7 YO8 YO9 Y10 Y11 Y12 Y13

= The installed base of ABB drives saved about 400 TWh in 2013, equivalent to the consumption per year of
more than 100 million households in the EU-27.

= If that 400 TWh would have been generated by fossil fuel powered electricity plants, ABB drives reduced
CO2 emissions in 2013 by about 340 million tonne, corresponding with the yearly emission of almost 85
million cars

©ABB G
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Normy pro ucinnost
Pro regulované pohony (VSD) a systemy

- EN 50598-2 bude Q3 2014

« MEPS budou nasledovat
= Pro EU 2015 nebo pozdéji
= Globalné az po IEC 61800-9; nejdfive 2017



Normy ucinnosti pro PDS a CDM
CDM =VSD a PDS = Motor + VSD

- Ecodesign pro PDS = Power drive systems, stykacCe, softstartery,
vykonovou elektroniku a jeji fizeni

/ Motor System \
Power Drive System (PDS)

( Complete Drive Modu e (CDM)

. ( . Basic

Mains & Feedin Auxil- Drive Auxil-

- o N Trans- || Load
p— p— - .
cr;]zlirr]]s H secgion iaries Mo dule jaries . mission Mach
9 H (BDM) .

1

1 1

1 ]

1 1

1 1

1 ]

: Motor Starter :

_______ - (contactor, - -

softstarter...)

= Trafo je soucasti PDS pokud je trafo nezbytné pro CDM (Complete
Drive Modul) a motor.



Standardization work at EU level
Scope (CDM)

- Standard specifies the Energy Efficiency requirements
for power driven systems (PDS), motor starters, power

electronics (e.g. Complete Drive Modules, CDM) used in
motor driven applications.

= Power limit up to 1000 kW
= Voltage from 100 to 1000 V, only LV in 1st edition

= Applicable for motor driven loads

= Classification is for a system driving one motor



Standardization work at EU level
Scope (PDS)

- Standard specifies the Energy Efficiency requirements
for power driven systems (PDS), motor starters, power

electronics (e.g. Complete Drive Modules, CDM) used in
motor driven applications.

= Power limit up to 1000 kW
= Voltage from 100 to 1000 V, only LV in 1st edition
= Applicable for motor driven loads

= Classification is for a system driving one motor

= All type of motors are included



Energy efficiency classes
VSDs and systems (Motor + VSD)

= Ztraty VSD (CDM) a systému (PDS) jsou dané normou

- Klasifikace - porovnani ztrat realné a referenéni CDM

] Line fed Converter | Converters (CDM) Power Drive
] motors fed losses related to systems (PDS)
o Efficiency motors rated power losses related to
p . F T g Efficiency rated power
L,CDM (90;100) o 3 IEO — not used | IEO—u.c. | IEO— more than 25% | IESO — more than
Py 2 : o0
E -__.d Eo . 3 hlgher than | 20% higher tlhan
P 2 reference value reference value
pL, RCDM (90;100) PPy =
_.-"'___.-' __.-"'__,.-' __,.i L IE1 — can be IE1 — u.c. IE1 - reference IES1 - reference
.-__.-' ,-"' Py g 3 mostly value +25% value +20%
125% — ra LAl 1) technically
1"'-\.“ @ achieved
‘\-.__\ é IE2 — can be IE2 — u.c. IE2 — more than 25% | IES2 — more than
"H.._\‘H n achieved by lower than reference 20% lower than
o | IE 1 > enhancement value reference value
100% 2
..-\.___‘ D IE3 — needs IE3 — u.c. IE3 — u.c. IES3 — u.c.
= significant
\\ k) amount of
= techniques
7506 | I 2 a
& IE4 — will IE4 — u.c. IE4 — u.c IES4 — u.c
= require new
= techniques
50% IE 2 IE5 — IE5 — u.c. IE5 — u.c IES5 — u.c
experimental
new
technologies
IE6 — not used IE6 — u.c. IE6 — u.c IES6 — u.c
IE7 — not used IE7 — u.c. IE7 — u.c. IES7 — u.c.
0% - IE8 — not used IE8 — u.c. IE8 — u.c. IES8 — u.c.
IE9 — not used IE9Q — u.c. IE9Q — u.c. IES9 — u.c.

u.c. = under consideration



Provozni body pro CDM

NOTE! IE classification is based on one operation point

Points for pump applications

RCDM relative A
Torque producing
current / % P L. RcoM (0Y00)

100

(3)

L, RCDM (90; 100)

P L rcom (©; 50) P L, RcDM (90: 50)

50 -@
(6)

25 @
(8) (7) RCDM relative

» Motor stator
frequency / %

P L rcom (©; 25)

50 90 100

*  The number of part load operation points can be reduced, if the final application only
requires a limited number of load points according to the extended product approach. If the
manufacturer of the CDM/PDS only provide limited part load operation point to support A DD
specific applications, this shall be stated in the manual MIPp



ABB VSD

ACS580-01

» 400V, 50 Hz, IP21 and IP55, R0O-R9, 0,75 — 250 kW, all
8 operating points -> Preliminary done

ACS880-01 \é‘l

= 400V, 50 Hz, IP20/1P21 and IP55, R1-R9, 0,75 — 250
kW, all 8 operating points -> Preliminary done

= 500V, 50 Hz, IP20/IP21 and IP55, R1-R9, 0,75 — 250
kW, all 8 operating points -> Preliminary done

= 690V, 50 Hz, IP20/IP21 and IP55, R5-R9, 5,5 — 250 kW,
all 8 operating points -> Preliminary done \?:2'

ACS880-04

» 400V, 50 Hz, IP20, R10-R11, 250 — 500 kW, all 8
operating points -> Ongoing

©ABB G
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ABB motory

= Preparations ongoing for gate 0.
= Starting point:

» collecting DOL loss data in various operating points
(traditionally data collected only in nominal operating
point)

- adding VSD supply related additional losses according to
standard

« Process performance motors IE3, IE2

© ABB Group
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ABB nastroje pripravované

Caleulation teol for COM bosses at arbitrary operating point . Before can be Started, reqUIreS enough data from
[ uzermout | oumut | Segments of COM operating points -
Drives losses and Motor losses

i Give apparent power of the (DM

Soemu ag5 [k

L Eter required operating point for the COM.

R ikeriifier Erenuency [4]_Curner (3]
z

Opersting poine s locating in segment 3

] ELE [ B3 L R

= Web tool, excel or DriveSize?

degment 1 Segrment &
3. Select makulation method

1= mwirvum lezzes, 2 = inser- ar axtransistian LR ® s
L. Dive COM loaves o1 stendardived operating points, scording to 100 61800-5-2 draft
£ idontifiee Fraquency [%] Curare ] _ Locsic [8]
1 ) 100 541 “@ani:c @ 153 s
T 50 100 456
E] 0 100 389 Sexment 3 Segrent 4
4 0 50 345 B
5 L) 50 309 P
6 o 50 288
T =0 5 3,04
s o 25 2,56 ig %
Inter Ingpes, th ed
O idwnkfine Fraquancy [%] Curnré (] Loamen [%] ian i Srpiny) B g
& o 25 356 N — e
7 & i 3,64 i
& ] 50 188 £
] ] ) 308 [
=y (£ Pen = Pec s
a9 Pratde)= Pro+ fr-2:)
Pus fn=dc
Brs=Pra
o feh =By s ———= 2= 1]
Pz 0 Punlll=feas T & Yoy R3 o Blten
Pz 250 B i) = g LRI e e
o) = B i Tl

5. Check rooults of ks clleulation of the M

Fower [k¥A] Frequency [%] Currert Lowmes [%) _ Lowses (]
(o= [ = 25 | 2s0 | asas |

© ABB Group
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ABB nastroje pro vypocet uspor

© ABB Group

PumpSave 5.1

Pump

Energy saving calculator for pumps

Englsh -

3>
]

- Pumpsave a Fansave

- Verze 5.2

500
Mominal volume flow 100 m¥h
[ —
Mominal head ® m “0 \
Max hesd “om 20 /
Efficiency 88 o 200
Liquid density 1000 wgrmsa 100 /
Statichead 1 m oo
Existing flow control Throtling contrel " —feEm  ——Fump
Drive and motor
Supply voltage | 400V j’
Required motor power 1236 =W
Motor power [ 132w
Iotor efficiency I 25 g
Improved control by | ACSE550 'I
ACS550-01-246A-4
Flow profile
Annualrunning time E780 h
Flow DEFAULT 1
100%: 2|

30 %: j
30%: j
70%: j
80 %: j
0%
40 %: j

30 %: j
20%: j

%=
Som % h
Economic data
‘Cumrency unit € j_
Energy price 0.1 €kwh
Investment cost o0 €
CO2emision 05 kgfih
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= Volné k dispozici na ABB strankach
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ACS 355 + N827 Solarni pohon cCerpadel

Solar inverter

3 phase supply PV Cell supply

Changeover Switch 3 phase motor

© ABB Group
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Power and productivity
for a better world™
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