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Snizeni ztrat v energetickém retézci
Moderni technologie pomahaji ve vsech stupnich

Industrial Industrial
processes production
— - \ \ ‘ 0y ,\\ . =

ABB technologie muze
zdvojnasobit produktivitu

Improved well .

5 gfficiency : H_|gher Lower line losses

S pipeline flows | More efficient -

= tuel bLSti higher substation Improved

© He combustion efficiency productivity

_% 1

© L

§ | A
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More efficienf\_/

motors & drives

Process Marine & | Power plant Grid Process Drives &

Automation pipelines | automation | operation | automation motors
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Regulovany pohon
Cesta k optimalizaci vyroby a usporam el. energie

p—

'
\
f"‘df)

l (al e
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= AC drive (meénic frekvence)

- Elektrické zafizeni nazyvané ménic frekvence.
Reguluje otacky, moment nebo polohu stfidavého motoru. Nékdy také drive
(pohon) = ménic frekvence + motor.

- AC drive system (systém regulovaného pohonu)

- Kombinace AC méni¢ a motor a pfenos energie napf. prevodovka.

©ABB A\, IDED
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Spotreba el. energie - elektricky motor
VySSi u€innost — mensi ztraty — nizSi spotreba

Spotreba elektrické energie

N

= Energie 97% = Pofizovaci naklady 2% Jedno previnuti 1%

AL 1D HD
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VySSi ucinnost — mensi ztraty — niz
Setri penize a zivotni prostredi

The world has a bottomless appetite for electricity

World electricity consumption w17

in trillion
KWh

28,27

o~ LA L +84%

2015 2020 2025 2080 2035 by 2050

Much of this electricity is used to power industrial electric motors

42% 28 = 28%

of all electricity used of this is used Global electricity
powers industry by electric motors consumption

s

However, using technology already available today we can make
millions of motor systems more efficient

~()O
Energy efficiency measures can reduce consumphion by up to: 6 O %j

© ABB | BU Motors and Generators
October 6, 2016  Slide 5

V

Si spotreba

» Rostouci spotieba elektrické

energie

« Moderni technologie mohou

vyrazné usetfit

= Smeérnice EU M inimum Energy

Performance Standards (MEPS)

’ll [ [ ] Iﬂ

all ]



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

IE dle IEC/EN 4 . P .
5003430 Faze 1. Motory musi mit min IE2 (ne IE1)
standardy Od 16. Cervna,

2011

Faze 2: Motory o vykonu 7.5 — 375 kW musi

mit bud' IE3 nebo IE2 pokud jsou

Od 1. ledna, 2015 L . i
napajené z ménice frekvence

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

© ABB Group
October 6, 2016 | Slide 6



Pripravuje se norma EN 50598-2
Pro systemy regulovaneho pohonu

© ABB
October 6, 2016 Slide 7

- Ecodesign pro regulované pohony, stykace, softstartéry,

vykonovou elektroniku a jeji fizeni

- Motory IE1 az IE5 (IE6)
- Ménice frekvence IEO, IE1, IE2
= Systém regulovaného pohonu IESO, IES1, IES2

- Uginnost se bude uvadét az pro 8 pracovnich bodd

AL ED HD
FRmw



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 trate,
kourové ventilatory

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

Synchronni generatory pro
pramysl

Trakéni generatory

Poradenstvi, konzultace,

diagnostika
Mach Sense, Leap

Instalace, uvadéni do
provozu

Opravy
Nahradni dily




Optimizer — nastroj pro vypocty a dokumentaci
http://www145.abb.com/selection

L L e e v

'i% @ Select product configurator &2 GPS sledovani vozidel, mo... l_t:| salessuport drives ﬂl MV Drives - Product Confi... @ Qe i}-Seznam @ AMEX @ ABB - LV Motors - Optimi...

Optimizer e -\ 1]

Select, compare running costs and find documentation for low voltage motors

4

Clear saved data | Language | Contactus

Find motors

Find by product code or
motor type

RESETFILTERS "X

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

Bp

©ABB AL IR HD
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Synchronni reluktan¢ni motory
Snizeni ztrat v rotoru

60%

Ztraty

IE2 asynchronni motor
High Output SynRM motor

ABD



Synchronnni reluktancni motory
Princip




Synchronni reluktan¢ni motory

Dva typy SynRM motor :

1. Super Premium Efficiency IE4 SynRM, 11 - 315 kW
2. High Output SynRM, 1.1 - 350 kW

| I Vzdy komplet Synchronni reluktan  &ni motor a m &nié frekvence




IE4 SynRM & ACS880

Technical data
This table presents technical performance data for IE4 SynBM motors. Vanant codes and construction details are based on the
MB3EP motor. Protection IP55, cooling IG 411, insulation class F, temperature rise class B. Motor values are given with an

ACSE80 V5D supply.
Sertormmncs st nomingd speed
Speed |Frequency| Motar | Cument | Torque | Torgue | imotin | Weight |  Suggested frequency
Efficiancy _canverter type for na
Cutput ™ (A with Va3 i Tu Tt 4 m SRARGI T L
W Motor type Product code iy He nupply A Nm Tn ger? B e
3000 rimin 400 V netwark
1 MIBL 160 MLAZL 3GEAL 163101 5C 3000 100 e 250 36 15 Q0LETE 133 ACSBB0-(1-0254-3
15 MIBL 160 MLE4 SGHL 162 102-_SC 2000 100 933 348 1A 14 0.0678 13 ACSI80-01-038A-3
145 MmIgL 160 MLC 4 3GEL 182 103-_5C 3000 100 LT 428 ED 145 00678 tz3 ACSB00-(1-[45A-2
22 MIBL 180 MLAZ SGBL 142 101-_50 F000 100 a4.0 50.0 i 156 aorme 160 ACSSE0-01-0614-3
3 MIBEL 200 MLAZ B0GBL 202 101-_8C 3000 100 s (-8 o5 1E 0207 260 ACSEB0-01-0T2A-3
e MIBL 200 MLEY 3GH. 709 10¢-_8C 3000 100 044 Bia 1 15 0207 260 ACSBA0-(1-087A-3
5 MIEL 225 SMAY 3GAL 72 101-_50 00 10 5.0 103 143 15 .24z 2 ACS300-01-105A-3
55 MIBL 225 SMF4 3GBL 229 100-_2C 2000 100 1% 122 175 1E D242 22 ACSBO0-01-1454-3
1500 rfmin 400 V netwark
11 MIBL 160 MLAZ 3G0L 182 104-_=C 1500 &0 833 240 ia 15 o.0rm 160 ACS800-01-025A-3
15 MaBL 160 MLE4 3068 162 106-_5C 1600 50 19 37 o5 15 0.0u6L 1T ACSS00-01-0334-3
L5 |MIBL 180 MLA4 BGAL 162 100-.5C 15 50 o2 42 1A 16 a.0854 e ACS800-01-045A-3
22 MIBL 200 MLF4 ACH 200 1D6-_5C 1500 §0 04 401 140 15 0.7 a0s ACSB00-01-0614-2
30 M3IEL 200 MLAG4 BGBL 702 103 _SC 1500 50 84.9 GE.T 11 16 027 304 ACSS80-T1-0T2A-3
a7 MIBL 250 SMF4 JOBL 262 104 B0 1500 0 as2 820 238 LE D.57E L] ACSSB0-01-007A-3
45 MIBL 250 SMG4 AGE 252 106-_3C 1500 60 054 oas 85 15 0.576 Leil] ACSB80-01-1054A-3
55 MIEL 350 SMAY 20m 267 100 S0 1800 i@ o7 12 260 53 o3 54 ACSBO0-T1-145A-3
75 MIBEL 280 SMA4 AGHL 242 213 _DC 1500 21 060 173 ara 17 1.00 [ele] ACSEB0-01-2064-3
0 MIBL 200 SMEA4 2G0L M2 723 OC 1500 0 o 2 573 7 1.00 -] AC3800-01-206A-3
110 MIEL 280 SMC4 3GOL 292 233- DC 1500 &0 063 245 fo 18 1.2t BT ACSS00-01-246A-3
110 MIBEL 315 SMA4 3GBL 32 713-DC 1500 50 963 244 T2 14 164 ar3 ACS8B0-07-2464-3
132 MIBL 315 SMB4 3GHL 312 223- DC 151 ED () 200 8437 10 rar 2% ACS200-01-203A-3
160 MIBL 315 SMC4 3GHL 12 233- DC 1500 §0 0EE 33 10ma Ly 204 DEL ACSEB0-01-3634-2
200 MIBL  TE  MLAS 3GAL 312 413 DC 1500 50 oy ar 1272 17 245 e ACSE00-01-4304-3
250 MIBL 315 LKA4 3G8L 312813 0DC 1500 50 0ET 54z 1601 14 304 1387 ACSSE0-04-585A4-"
36 M3BL 315 LKC4 3GHL 312 833-_ DG 1500 60 BET 660 006 16 arn 1553 AGCSSB0-(M-5604-3
1000 ofren 400V netwark
75 M3IBL 160 MLAG 3G 167 106-_ S0 1000 3n3 013 173 72 1E a.ore 160 ACSBBC-01-025A-3
1 MIBL 160 MLBY 2060 182 107 50 w00, 33 @ =0 106 16 opest 17 AC3800-01-025A-3
18 MIEL 200 MLF4 AGH 307 107-_ =0 1000 e e Q29 340 142 16 D242 a2 ACSS800-01-018A-3
186 MIEL 200 MLAY BGEL 202 104-_SC 1000 23 834 41a 1 15 o287 04 ACSEB0-07-045A-3
2 MieL 200 MLBZ 3GE. 207 106 _SC 1000 333 oar 405 pali] A 0247 3 ACS200-01-061A-3
1} MaIBL 250 SMF4 AGHL 262 106-_50 1000 3.3 04.2 EfZ e 15 D490 a3 ACSBE0-01-0T24-3
n M3BL 250 SMA4 AGEL 752 103-_5C 1000 33 a4.5 425 &3 16 O.ETE L] ACS2800-01-08TA-3
45 MIBL 280 SMA4 3G8L MIMI- DT 1000 3na 048 103 430 149 1.00 B3 ACEBB0-01-1054-3
55 MIBL 50 SMBA A M7 22 0 oo 3 (] 123 = LT 1.00 &30 ACSI00-01-1454-3
75 MIBL 80 SMCA AGH M2 210- DG 1000 fe s e aL4 156 TE 18 A oor ACS300-01-169A-3
75 M3BL ;5 SMad BGBL 312 212- DG 1000 fucke) 954 166 i 1A 164 ara ACSSBC-01-163A-3
o0 MmagL a5 SMB4 3GHL 312 222- DC 1000 333 956 18 L) 148 187 0% ACS300-01-208A-3
1o MaBeL 35 SMC4 AGE. 12 232- DC 1000 pe e 058 21 1061 .y 20 e ACEB00-01-246A-3
122 MIBL 35 MLAY 36 M2 412_0C e =} 8.0 71 1261 18 225 11 ACHI00--2034-3
180 MiIBL 5 LKA4 3GHL 312 812- 0C 1000 e e 062 30 1627 1y 04 1367 ACEBB0-01-1E3A-3
200 ML 35 LKC4 AGHL 312 832- DG 1000 33 6.3 4 1810 Ly arr 1633 ACS380-01-4304-3

* Consult ABE for modor and drive damansioning for a_apllcswns with other foad charactenstics.

** ACSEAC-D4 Onva maduls, profection (P21,

Al gher power rangas select ACSA&0-04 drive modua or ACSA30-07 cabinet-bull sngie dive.
© ABB Group




Porovnani ucinnostnich krivek
ABB namérené hodnoty

© ABB Group

15kW 1500 rpm motor-drive packages in pump/fan duty

- 93%
- 92%
- 91%
- 90%
%

- 88%

- 87%
86%

- 85%

- 84%
83%

- 82%

- 81%
80%

100 %
’ IE4 SynRM / A
90 % -
6 motor-drive V4
0, 1
80% package
70 %
60 % /'/‘\“ —
P/Pn 50 % //kl\.
o / ‘//
30 % ./ ,///
20 %
10 % /
0 % : ; ; ;
500 750 1000 1250 1500
rpm
= Pump/fan power curve =@=|E4 SynRM package =-|E2 IM package —=4—|E3 IM package
=#=|E4 IM package [ IE2 DOL limit © IE3 DOL limit A IE4 DOL limit

/Sinu oidal
95%
po supply

IE3 motor

IE3
motor-drive
package

ABD



Synchronni reluktanéni motory nove rady
SynRM?

= 1-18,5 kW 1000-5400rpm
- |[E5

« LepSi cos phi

= Hyper premium eff IE6

ABD



ABB meénice frekvence

Nizkonap ét'ové frekven éni meéniée ABB

= Micro ménicCe 0.18 to 4 kW

- Standardni ménice 0.75 to 355 kW

= Ménice pro strojni zafizeni 0.18 to 560 kW
= Ménice pro fizeni polohy 0.75 to 160 kW

« Primyslové ménice 0.55 to 5600 kW

= MéniCe pro HVAC 0.37 to 400 kW

Nizkonap ét'ové stejnosm érné méniée ABB
- Standardni ménice 7.5 kW az 4.8 MW

Vysokonap ét'ové frekven €ni ménice
- Standardni ménice 0.25 az 7 MW
= Specialni ménice 2 az 100 MW

AL ED HD
FRmw



ABB FM pro vSeobecné pouziti
Novinka ACS580

= 0.75 az 500 kW

- 208 @z 480V, IP21 a IP55

- Bezpeéné odpojeni momentu STO
- Nova generace ,swinging choke*

- MoZnost napajeni externich +24 V

= Zavésné provedeni od 0,75 kW do 250 kW,
také ACH pro HVAC aplikace

- Skfinové provedeni do 500 kW

A DD
October 6, 2016 Slide 17 " l. l.



Spousteni AC motoru — FM je idealni softstarter

I mains (A)
Direct-on-line —

Star-delta Direct-on-line
AC drive

Soft starter Star-delta

AC drive

Soft starter

T (Nm)

© ABB
October 6, 2016 Slide 18



Spousteni AC motoru — frekvencni ménice

r 3
Moment J
D.O.L
Softstart
\
Star/Delta
I - >
Otacky
1600 T T T T
a0l ool R S R T T
| r | |
1200 : ﬂ‘
| |
= 1000 ‘ !
Z |
o 800 I
g_ |
S 600 |
i
|
400
200 1
0 f T t t t t t t t 0 t t t t t t t t t
0 200 400 600 800 1000 1200 1400 1600 1800 2000 0 200 400 600 800 1000 1200 1400 1600 1800 2000
Speed [rpm] Speed [rpm]
max load == = w=contloadability e == maxloadability = = =maxload == = =cont loadability e e max |loadability
e CONt 0BT max load neg = = = =maxloadabilityneg e CONt 0B max load neg = = =maxloadability neg
FM — kvadratic. zat éZ. moment FM — konstantni zat éz. moment
o ABE A\, IDED
October 6, 2016 Slide 19
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Mozné zpusoby regulace pohonu Cerpadel

on/off regulace regulace otacek meénici frekvence

ABD



Uspory - porovnani pro ¢erpadla (8krceni x ménic)
Snizeni nakladu na provoz

100 Recirculation
90
— Throttling
il Cycli trol
—— Cyeclic contro
70
S VSD
S N—
.g 60
> 50 —— Pump
L
S 40
= Saving potential
o 30
Q.
20
0
8] 20 40 60 80 100

Flow (%)

ABD



Ucinnost od elektrarny az po ¢erpadlo
Prikon 529 kW x 260 kW na 100 kW

Skrceni Ménié frekvence

lm 44‘4

.

Vi i
v "‘3‘- vy ‘7.\ 4
= 5LI L oo e -
e B " N =— A ‘®

Throttling Drive
ransmission u 1 Power plant Transmission Pump 100%
35 kW 187 kW 25 kW Power 260 kW 17 kW 31 kw 25 kW Power
=09 n=0,4 n=0,8 100 kW n=0,4 1=0,9 n=0,8 n=0,8 100 kW

ABD



Regulované pohony s ménici frekvence
ABB nastroje pro vypocet uspor

i ADD
PumpSave 5.1 Energy saving calculator for pumps Abn

el L — . Pumpsave a Fansave
o - — P
E:i:::rsity 10§§ :xma :: / = Verze 5.2
su.ati!:head Tm E] i __{
g - Volné k dispozici na ABB strankach
= Navratnost investice
Fliv:nzr:ﬁ\l:.lemirutirre m h
Flow DEFAULT 0 10 0 0

100%: 2| |_5 %=
30 %: j I_m%=
50 %: j [ %=
70 %: j LS

ozl 1zl z2lzlle
T T T T T z T T =T =

s0%: = [ @ %=

0%: ,T %= L\\,
40 %: j W %=

0% = |_5 %=

20 %: j [0 %=

som [0
Cumengy unit d
Energy price 0.1 €KWh
Investment cost Tooo €

05 kgawh

ABD



Celkové naklady vlastnika
Maximalizace UPTIME

Naklady na
vlastnictvi — + +

Pofizovaci Naklady na Naklady v dobé
cena provoz vypadku

AL 1D HD
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Internet véci, servisu a lidi
Industry 4.0

ZvySeni konkurenceschopnosti a produktivity

Servis daleko

dostupnéjsi na zakladé

analyzy dat:
Optimalizace provozu
Nové servisni modely
pro partnery a
zakazniky

Lidé kontroluji
vyrobni procesy a
rozhodovani,
programuiji a Fidi
vSechny aktivity véci

Véci jsou vybaveny chytrymi senzory, méfenim spotteby a specialnimi SW, maiji
moznost mobilni komunikace nap¥. i pfes cloud a internet, dostupné aktualni
informace v kazdém okamziku

Ann
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loTSP pro ABB ménice frekvence — soucasna nabidka
Vzdaleny monitoring servisni sluzba

Remote Vzdaleny monitoring

Optimization Pfesné a aktualni informace o pohonu, pfehled udalosti, stavd, provozuschopnosti a udrzby

(to be developed,
planned 2017)

F— = *  Webovy pfistup pfes myabb.com
) (2
Remote
Condition
Monitoring /-\ )
E i
— * Informace o stavu a provozu
D * Analyzy
Identifikace a navrhy na zlepSeni provozu
Remote *  Redukuje ztraty a pfedchazi vypadkim
Support S

(Launched 2014)

© ABB
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loTSP pro ABB ménice frekvence — soucasna nabidka
Mobilni aplikace pro ABB ménice frekvence

Servis a podpora s Drivebase

. Hledani dokumentace a kontaktu

. Servis a udrzba instalované baze

- 6 mésicu zaruky navic po registraci
instalovaného ménice na Drivebase app

. Zdroj informaci pro sledovani kritickych
aplikaci a pro servisni update

Mobil je nova forma komunikace

A DD
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loTSP pro ABB ménice frekvence — soucasna nabidka
Mobilni aplikace pro ABB ménice frekvence

LepsSi spojeni uzivatell a servisu s ménici frekvence prostfednictvim Drivetune

- Snadny a rychly pfistup k informacim o produktu a podpofre
- Pfimy pfistup k ménici a technologii z vlastniho mobilniho telefonu

- On line propojeni pres cloud
. Start up, uvadéni do provozu a ladéni pohonu

- Jednoduchy pfistup do konfigurace a stavu
pohonu

- Optimalizace provozu a sledovani poruch,
rychla podpora

A DD
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Zlaty Amper 2016 ABB Drivetune

= Drivetune

Bluetooth komunikace

Nastaveni a ovliadani ménic¢e z mobilniho
telefonu

© ABB
October 6, 2016 Slide 29




Drivetune a ACS-AP-W

£ Bluetooth’

Iy
287//////////

N\
1

&

rrm

Motor speed

3.8 e s
A %

Reference
Output 1400 rpom  Torque
current

Control from: Remote Ext1

Start/Stop: D1
Hardware Output 1/0

- Panel i software je kompatibilni s ACS580, ACS880,
ACS380, ACH580, ...

©ABB A\, IDED
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Vzdalena diagnostika LV motoru
Chytré senzory

Cloud based ABB server

g - data storage
> - analysis calculation
é / __—‘//J - customer/internal use portal
i e
& —
Gateway ‘4 \
w /
e
w
- i i v
3]
t " ) . LV maotors fitted with Customer Customer
3 smari sensors I:" or ABB engineer portal

Motors are fitted with smart sensors. Sensors can be fitted during manufacturing or afterwards
« The smart sensors wirelessly ‘talk’ to each other and to the Internet
A gateway or smart phone sends data over the Internet to a secure ABB server
The server analyzes the data and translates it into useful information
- The server sends information on motor condition to your smart phone and customer portal

- The data is tracked over time for trend analysis. It is visualized on your PC and can be supplied to other
systems at your plant

- If a problem is detected, the system sends an alert to you

© ABB
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Vzdalena diagnostika LV motoru
Chytré senzory

« Bluetooth technologie

Smart senzory
Smart mobily

ConditionMonitoring Final.mp4

http://abbtv.inside.abb.com/?p=7273

©ABB AL IR HD
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Motory a menice frekvence ABB MSV 2016
Demo se synchronnim reluktancnim motorem

= Pozvanka na stanek
= Pavilon G2/16

- heslo ,Konference — Energie pro budoucnost

- darek

ADD
oooooooo o6 sides AP



Motory a menice frekvence ABB

- Odkaz na dalSi zajimava videa

ADD
00000000 s e AP



Kontakt

Nadézda Pavelkova

Technical Support Manager

ABB s.r.0.
Vyskocilova 1561/4a, Praha 4

+420 731 552 253

nadezda.pavelkova@cz.abb.com

A
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