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Automatizace vyroby a pohony — DM AP-D
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Ambasador pro uspory elektrické energie

Skoleni
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Spotreba energie
Nutna zména: ekonomicky rust x spotfeba energie a emise

Jak toho dosahnout:

Redukovani pfimeé uméry
mezi ekonomickym rustem
a spotrebou energie

Redukovani pfimé umery
mezi ekonomickym rlstem
a emisemi

Obnovitelné zdroje

Zvyseni ucinnosti :
energie
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Snizeni ztrat v energetickem retezci
Moderni technologie pomahaji ve vsech stupnich

_ _ Industrial Industrial
Primary energy  Transport Generation processes production

=
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ABB menicCe zlepsuji energetickou efektivitu

ABB’s solutions save money, protect the environment and mitigate climate change at the same time
Since 1970s ABB has delivered millions of drives, with most still in use
=stimated cumulative savings for pumps, fans, compressors, conveyors, mixers, etc:

=355 TWh saved in 2012 with ABB
drives worldwide installed base

=290 million tonnes of CO, emissions
reduced in 2012 with ABB drives*

* 0,8 kg/kWh for fossil fuel powered electricity
plants

A



Efektivni vyuzivani energie v prumyslu je dulezité

[F A(Vﬂ Vice nez 40% energie vyrobeneé na zemi je spotrebovavano v
/%) prumyslu.

\\

[ ALY 1] 65% elektrické energie v prumyslu je spotfebovana elektrickymi
FACT) oo,

[F A(Vl‘] Elektr?_cky mo_t’or pracyj ici v nepFe_trZitém provozu sriotfebuje e’I.
/ energii rovnajici se nakladum na jeho pofizeni jiz béhem prvnich
8-12 tydnu nezavisle na jeho vykonu.

p . Ucet za elektfinu se pohybuje mezi 12.2% a 20% celkovych
[FACTJ provoznich nakladu a stale se zvySuje se stoupajici cenou el.
energie.

A\
oun-FIRWE Npewer survey published in Utility Weekly16th March 2007 FR.0p



Spotreba energie - elektricky motor

Energie 97% ‘ Porizovaci

naklady 2%
Jedno yen

previnuti 1%

©
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Nove ucinnostni tridy dle IEC/EN 60034-30

P’rvgmlum IE3 Premium
ucinnost
VysSi IE2 Srovnatelna s
ucinnost EFF1
Standardni IE1 Srovnatelna s
ucinnost EFF2

- Také IE4 (Super Premium Efficiency), bude nad IE3 —
hodnoty budou definované.

. vykony: 0.75kW — 370kW (t.j. ~98% trhu)

© ABB Group
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Dalsi vyvoj dle EU MEPS, do 1000 V, 2-6 polové

Note! |IE
classes
required by
the regulation
correspond to
IE class
defined in
IEC/EN
60034-30
standard

© ABB Group
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Faze 1. Motory musi mit min IE2 (ne IE1)
Od 16. Cervna,

2011

Faze 2: Motory o vykonu 7.5 — 375 KW musi

Od 1. ledna, 2015

mit bud IE3 nebo IE2 pokud jsou
napajené z ménice frekvence

Faze 3:
Od 1. ledna, 2017

Motory o vykonu 0.75 — 375 kKW musi
mit bud IE3 nebo IE2 pokud jsou
napajené z ménice frekvence




Povinné oznaceni |IE na Stitku motoru

- Od 16. Cervna, 2011 povinné na Stitku

/

€ motoru:
i = - uginnost n (100%), n (75%), n (50%)
RF12345-1 2009 |No.3GF09123456001 M 0 1~ { At

T S pfi ...% zatizeni a napéti Uy

V | Hz [ kW |[r/min| A |cos@| Duty P
_690Y | 50 |'160 | 1487 | 165 [0.85 | i - UCinnost: IE2 nebo IE3
400D | 50 | 160 | 1487 | 284 (085 | Si

415D | 50 | 160 | 1488 | 277 |0.84 | SI

- Rok vyroby

IE2 - 95,6 (100X) - 95.5 (75X) - 95.1(50%)

Prod.code 3GBP312230- ADG _

- Nmax 2300 r/min
6319/C3 ) 6316/C3 l 1000 kg

m IEC 60034-1

I
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Novela EC640/2009
Vysvetleni

© ABB Group
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Main changes to Article 1:

This Fegulation shall not apph to:
mﬂtﬂrtfspeﬂﬁed to nwaté}'hullﬂr mmmersed in a liquid;

(a)
(k)

(c)

(d)

motors 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)
(1)
()

)

()

at altitudes er-:ceedjng:-'-i-. ﬂﬂd}ilﬁh‘ﬁ'ﬂ above sea-level;
where ambient air temperatures excee{ﬁl} "Ej}l
In maximum operating temperature abowve 400 °C;

_lf-
where ambient air temperatures are less than'—30 _g'far any motor
of less than  °C for a motor mﬂ(water E]’l}crhng

W water coolani temperature at the mlet to a product is less
ﬂzﬁ“{?n exceedjng'\fl “Cf:y,'n:rr

in potentially explosive atmospheres as defined m Directive
Q4ECTH);

brake motors,

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

A



Novela EC640/2009
Vysvetleni

- Main changes to Annex 1:

ANNEY
Amendments to Annex I to Regulation (EC) 640/2009

1. In Armex I pomt 2, the following subparagraph 15 mserted after the thord
subparagraph: [ o

-‘Wﬁéi';_-the size of the rating plate makes it mmpossible to mark all the iﬂfm-'];.;iiﬁn'm
|// referred to m poimnt 1, only the nominal efficiency (n) at full rated load and voltage :;.
“(Uy) shall be marked."

I
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Novela EC640/2009
Implementation timeline and next steps

- Amendment is currently under scrutiny of the European
Parliament

- September/October 2013 the Amendment will get an
official document number and will be published in the
Official Journal of the European Union

- The Regulation will enter into force on the 20th day
following its publication in the Official Journal of the
European Union

- The Regulation will apply six months after the date of entry

into force. This means roughly in April 2014

= Our intention is to Go Live once the Regulation is published

in the European Journal, however, you can start
communicating to SU’s and customers directly

© ABB Group
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ABB menicCe zlepsuji energetickou efektivitu

ABB’s solutions save money, protect the environment and mitigate climate change at the same time
Since 1970s ABB has delivered millions of drives, with most still in use
=stimated cumulative savings for pumps, fans, compressors, conveyors, mixers, etc:

=355 TWh saved in 2012 with ABB
drives worldwide installed base

=290 million tonnes of CO, emissions
reduced in 2012 with ABB drives*

* 0,8 kg/kWh for fossil fuel powered electricity
plants

A



FrekvencCni menicCe - princip

UIine UDC Uout
Rectifier DC link Inverter
+ Motor

L1

Ul

Supply |2 V1

W1
L3

Monitoring
- 2 |

Control
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Spousténi AC motoru

= DOL
= Y/D Proud Star/Delta
= Softstartér DO:t
= Frekvencni ménic
7%
otééky'

A
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Moment \/\
D.O.L
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FM - kvadratic. zatéz. moment FM - konstantni zatéz. moment
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Pohony s elektrickymi motory

m Cerpadla jsou
nejvetSimi spotrebiteli
energie v pramyslu EU

Cerpadla

Ostatni

I
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Priklad: regulace pohonu Cerpadel

- on/off regulace = regulace otacek ménici frekvence

© ABB Group
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Uspory - porovnani pro &erpadla (Skrceni x ménic)

100 Recirculation
9
0 - Throttling
%0 Cycli trol
——— Cyclic contro,
S 70
> VSD
b —————
g 60
S 50 —— Pump
o
S 40
= Saving potential
O 30
Q
20
10
0
0 20 40 60 80 100

Flow (%)
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Uginnost od elektrarny az po erpadlo

Throttling 960%

Power Plant losses

Transmission losses

Motor losses

Pump losses

Throttling losses

© ABB Group
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AC Drive 480%

Power Plant losses

Transmission losses

Drive system losses

Motor losses

Pump losses

A



ABB vypocetni programy
Snadnée pouziti

FanSave

- Uspory a navratnosti investic
pro ventilatory

PumpSave

- Uspory a navratnosti investic
pro Cerpadla

Efficiency Tool
= Porovnani pohonu s vy$si a
nizsi ucinnosti
Energy Saving Tool

- Porovnani motorG s vyssi a
nizsi ucinnosti

© ABB Group
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Pump Save

© ABB Group

PumpSave [ ~
3.0

Pump Diata

Nominal Wolume Flow [ 500 |méh

Nominal Head

Operating Frofile

Efficiency

=>138,9 Iis

Max Head m

[ 50 lm

Annual Bunning Time | 6 000 (h

EL 5[%
B 10]%
ET 15]%
1 20]%
] 20]%
BT 15]%
1 10]%
EL 5[%
B of%
Foo

—A - CkFmmod

Iotor Diata

Nominal Power

Supply Voltage

Nominal Efficiency

Drrive Diata

Nominal Efficiency
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300 h
600 h
500 h
1200 h
1200 h
900 h
600 h
300 h

at norminal flow
at 90 % flowe
at 80 % flow
at 70 % flowe
at B0 % flowe
at 50 % flow
at 40 % flowe
at 30 % flow

Oh at 20 % flow

[_110_Jiw
[ 400 _Jv

Recommended:
100 kWY
incl. 10 %

=afety margin

Fecommended:

ACS B01/7-0120-3

FLOW (mé/h)

Systemn Data

Liguid Density

Compared to Variable Speed Drive Control

kg/dm®

Static Head m
1] 10 20 30
500
450
400
250 Flot Area |
300
250
200
150
100
Adjust .
Screen Graphics
Print Exit
Economic Data
Currency Unit ELUR
Energy Price 0,05 (EUR/KWh
Investment Cost | 10 000 |EUR
Interest Rate

Service Life

[_15_]years

Customer @ XY 7 Water
Application: Fresh water pump

Fezults

Energy Consumed

EOO 00O -

500 000

400 000

g 200000

200000

100000

h

Throttling

¥s0D

Annual Energy Saving | 201 423 |kWh

Annual GHG Reduction
GHG Emission Par Unit

100 711 |ky
=1 0 5|kg/k\Wh

Annual Money Saving | 10071 |EUR

Payback Period

Met Present Value
Profitability Index
Estimated Cut

in Energy Costs :

[ 1.0 ]years
66 602_|EUR

6,7 ﬂ




Porovnani vlastni spotreby elektrarny

1200
1 000
y = 3,5642E-10x + 1,448E-03x + 3,287E+02

R? = 9,575E-01

800

600

VSE OC za mésic v MWh

400

y = 7,048E-10x + 6,618E-04x + 9,587E+01
R? = 8,160E-01

200

0 100 000 200 000 300 000 400 000 500 000
GJ do horkovodu za mésic

+ STARAOC « NOVAOC == Poly. (STARA OC) === Poly. (NOVA OC)
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Teplarna 1
Provozni zkusenosti

- Dosavadnim provozem byla ovérena vyssi spolehlivost zarizeni -
moderni ovérené komponenty, byla odstranéna rada pfrislusenstvi
(chladici okruhy ucpavek a motort, mazani lozisek ¢erpadla olejem,
prohfev, puvodni MaR zabezpecéeni minimalniho pratoku je feSeno
kompaktnim, zcela mechanickym zafizenim). Regulace je bez
problémd, v realném provozu je rozsah regulace 3200 az 3450 ot/min
(dano kfivkou Cerpadla).

Skute¢né provozni uspory:

= mesicni mérné spotreby el. ektrické energie na prepravenou 1 tunu
napajeci vody pred a po modernizaci.

- kWh/t leden unor bfezen duben kvéten Cerven cCervenec
srpen zari fijen listopad  prosinec

- 2008 4,42 3,19 418 3,95 4.09 3,17 473
2,81 5,58 4 55 4.60 3,90

- 2010 2,74 3,08 3,25 2,90 2,72 2,14 3,38
3,89 3,18 3,73 4.00 3,40

© ABB Group ‘l l.
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Teplarna 2
Vybrané technické resSeni — stavajici vn motor 1550 kW

s ABD
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Teplarna 2
Vybrané technicke reseni — vn menic a bypass
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Teplarna 2
Vybrané technicke reseni — vn menic a bypass

Spotreba napajecich €erpadel 2010/2011
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Priklad 3 — teplarna
Vybrané technicke reseni — vn menic a bypass

Porovnani spotreby 2010/2012
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ACS800, ACS 880

3AC

© ABB Grou

multidrive
Supply Section

P
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single drive

Motors

Drive Sections

(Medium Voltage)

4‘

W)

HOO
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zeni momentu: DTC

T
=
=

-
—¢

Irvi erter

Stav motoru |- DTC Function Principle
sledovan kazdych |
25 us with s
vykonym @

- Rychlé a presne procesorem (DSP)

rizeni = = s
- Okamzita reakce na @

zmenu zatizeni

- Tichy chod a
maximalni
zatizitelnost, Zadné
momentove razy

Torque

Speed Speed and Flux
Referenc control A omparato

v ’ Switch
- Preklenuti positions
kratkodobych Motor Mods
vypadkU napajeciho =3
napéti
; veox DTC CORE
= Letmy start okamzité

ABD
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//FI000-01-S024/../../../Home/LINDPETE/Powerpoint/P&P Drives/PMC200/New System/DTCAnimation1.gif

Preklenuti vypadkl napaj. napéti ‘

|| « 5 sec (v zavislosti na ~

g—/l setrvaénych hmotach I

zatéze)

« delSi Casy pri pouziti
UPS

« 65% z pr. 400 V -10% /\]
 13% zvinéni (v DC) -

0 5 10 15 20 25
. AViSi izeni ¢as (sec.
Zavisi na zatizeni U,. =DC napéti (sec.)

Uun = DC napéti minim. limit
four = vystup. frekvence

T, = moment motoru

© ABB Group ARB';
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Vyber vhodné konfigurace reg. pohonu

m Vicepulsni zapojeni

m 6 pulse rectifier

A X B8

«Transformer (if
included) and cabling
simple

Uy

«Current quite distorted

reactor (depending on
network impedance)

m 12 pulse rectifier

A c

-Transformer and cabling

=more complicated

AVAV

«Current slightly distorted

“lihq 8% to 12% (depending
on network impedance)

m 18 pulse rectifier

A
AN B
Y=

«Transformer and cabling

«C mnlicatad

AVAV

-Current wave form good

«l;,qg 5% to 8% (depending
on network impedance)

«2 trafa, posun 30°




Redeni - vybé&r vhodné konfigurace reg. pohonu

- Aktivni vstupni

usmernovac
VAP REV SN
Y I ’;.. \—|{.Ac/DC |—-DC/ACH-
\* AV, ’0/
N_ 2o Nl

-Transformer and cabling simple

Best current waveform

“ltyp appr. 4%

m Low Harmonic Drive

m Ménice rekuperacni



Low harmonic drive a rekuperacni menice frekvence

Optional F———— — — — — — — — — — — — — — -
=Me LCL filter | |
I;FT_—[ —— 1 | i !LJ2 L

U1 T T ]
— & K1 ~H et | I‘*-*'E/ M
. \j _E:ij_:d:ﬁ_l I I | lw2\ 3y|

W1 o=t Eﬂ{-f‘ﬂ"_n A -
AT

|

,iéﬁ, f_%i_] |

|

Varistor
connection

Line-side converter Mator-side converter

UDC+ UDC-

A






ISU hlavni zmeny 2002 - 2010
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- Kompenzace jalového vykonu
= Aktivni filtr harmonickych

= Ostrovni provoz

- Ridici algoritmus pro LCL-filtr
- Redundance

= Vitr a slunce

- Rizeni solarnich stfidadu

- Simulace pro rtzné aplikace

2008
2008
2010
2002
2007
2010
2009
2004 - 2010



Konfigurace Multidrive

5 (E—

l,, low T

& %

+ A
p | [ 2] [
- Kompenzace jalového vykonu
: L L
- Filtrace harmonickych JI_ T
= Ostrovni provoz OO
. i Island grid
- Bateriovy provoz 400/ 230V
50/ 60 Hz

= Preklenuti poklesu
A D
S AR I 1 st 1 FROPIP



Kompenzace a filtrace
Rypadlo

6kV Schutzerdung

Q=0
-+
I Ih:0
6kV
-NAMU 0O KVA
I 415/400 V
400V TN-C Netz
(R T % 4
I - O -
400V
4 kVA
110V
— 2 2: 2 2 2 2
«ACS800-207-0520-5
Leistungsfaktor
Kompensation/
Aktives Filter .
Hubwerk Drehwerk L Drehwerk R VorstoB Fahrwerk Klappwinde
200kW 60kW 60kW 54kwW 54kW 3,6kW

© ABB Group
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Kompenzace a filtrace
Vyhody, aplikace

- ZlepSovani kvality sité

- VSe v jednom produktu, zadné pasivni kompenzace a pasivni
filtry

= Redukovani ztrat

= Zvyseni zatizitelnosti sité

© ABB Group
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Vétrneé elektrarny

Height | P '
=]
350 ft @7 Y
ind
150 ft @ | 0
L R B
70 ft it ' 0
. —L_| [
\_] ;'Q_—;".
Small Wind Community Wind Utility Wind Power
2—-110 kW 100 — 800 kw 900 - 6,000 kW
ACSM1 ACS800-77, -77LC ACS800-67, -67LC,

© ABB Group ACS800-11
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ACS800-77LC, -87LC

AMibis



Vétrneé elektrarny

-Main
converter

-Pitch

Pumps & fans

© ABB Group ‘\BI‘
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Vetrneé elektrarny
Vykony a typy

o)
ot -ACS800-67
&5 Air-cooled DF -800 t0 2,000 kW
Qo < 690 Vac
26
S =
Q5
Q0
" -ACS800-67LC
Liquid-cooled DF -1,500 to 3,800
kwW
690 Vac
C ACSS800-77
i i ] -100 to 2,800
1 | Air- [ FP !
! ir-cooled o
o S 380 to 690 Vac
o
=
o o 10 ] -ACS800-77LC
=2 S n Liquid-cooled Fp  *60010 3,300
2 o il kW
Lo Tw 690 Vac
-ACS800-87LC
AR . ) Liquid-cooled FP -1,500 to 6,000
- kw
S 690 Vac

[ [ [ [ [ [ ~

1 1 1 1 1 1 7

-0 1.0 2.0 3.0 4.0 5.0

«Turbine Power [MW)]
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Ostrovni provoz

-Solar, fuel  -Wind, hydro  -National grid

-Island Grid

LLLL

1

=Island
J@ J@ converter
-DC-link
G ///
Y4
.DC/DC Jﬁ}
chopper

~> 5 -Diesel -Battery

roup
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Ostrovni provoz

- ACS800-11, 100 kVA,

500 V
4TI _
ih‘uz - Nominal load 25 kVA, fault

current 180 A (15 s)

= Venkovni instalace

D
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Malé vodni elektrarny
ACS800-11 7.5 to 110 kW

- VSe potirebné uvnitr

= rekuperace
= Sitovy filtr

- Kompaktni

- Celosveétové pouziti

- CE, UL, GOST R, CSA, C-Tick

- ACS800 série

= Premium technologie
= Spole€na platforma

= Celosvétova sit servisu

A



ABB solarni stridace - produktove portfolio

ABB Solar Inverter Portfolio

»
»

R s
Nl

PVS800-MWS, 1 MW

Power plants

PVS800-500kW

Application
Commercial
1

I I PVS800, 100 — 250kW

<
c
[}
°
¢ J
2 PVS300, 3-8 kW ~ Unit
10kW 100 kW 1000kW size
= < . .
” ™ - Data commucation services - So|ar inverter PC tOOIS
‘ ‘s (sizing and product selection)
- - Accessories - Solar inverter service
S (string monitoring etc.)

ABB
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Power Quality Solutions

PCS100 AVC
( Active Voltage Conditioner )

ABB Group
October 13, 2013 | Slide 51




Prednosti
PCS100 AVC

3 3

= Full correction, three-phase sags down to 70% retained voltage
= Full correction, single-phase sags down to 55% retained voltage

- Partial correction, three-phase sags down to 30% retained
voltage

- Partial correction single-phase sags down to 0% retained voltage
= Continuous “ONLINE” regulation
= Over and under voltage regulation

- Correction for voltage vector phase angle errors created by faults
in the supply

= Voltage unbalance correction

© ABB Group "“ ====
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Princip
Single line diagram

© ABB Group
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Input
3ph utility
supply
Distribution
transformer

My,
X, v
2 T e

/ ~
fﬁ\ii\

System wiring diagram

Sag/swell animation

SRS 30h oubut gy Load
l secondary ~"—A— -

primary Boost
Input transformer
circuit
breaker

N N

Auto

transformer

(non 400/480V

supply)

T

Rectifier fuse

Rectifier and inverter

A



PCS100 AVC
sit bez ochrany

e I
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PCS100 AVC
Podpeti

ABD
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PCS100 AVC
Prepé&ti

Utility Swell —@2@ l/

_/ .
‘I“‘

L

ek
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Power and productivity “ I. I.
for a better world™ " I. I.

s ABD
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