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Automatizace vyroby a pohony
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Ambasador pro uspory elektrické energie

Skoleni
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Uhel pohledu: Ventilatory & tisporné zarovky

BBBBBBBBB
00000000000000000000



Energeticky aktivni firma
Zaméreni: ekonomicky rust X spotfeba energie a emise

Jak toho dosahnout:;

Redukovani pfimé uméry
mezi ekonomickym rustem
a spotrebou energie

Redukovani pfimé uméry
mezi ekonomickym rustem
a emisemi

Obnovitelné zdroje

Zvyseni ucinnosti _
energie
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Energeticky aktivni firma
Energy Management

Strategie, prostredky a cile Usp&sny
e Energy Management musi byt

[—}

= inicializovan a podporovan
zhora dold

v

Planované ginnosti \(@

Postupy & Vysledky

Monitorovani
& Reportovani
Rizeni sité a spotieby
Optimalizace procest

Ridici systémy

Méreni, akéni €éleny, pohony, motory
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Software Energy Manager

- Software, ktery umoznuje:
- Stanovit plany spotreby energii
- Monitorovat a reportovat spotfebu energie a ucinnost
Vv porovnani s plany
- Pfedpovidat spotfebu energie na zakladé planované produkce
- Zpresnit odbérovy diagram dle nasmlouvanych tarifu
= Optimalizovat spotrebu, vyrobu a prostredky
- Vyhody

- Zvysit energy efficiency, redukovat naklady a emise
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Optimalizovat uziti alternativnich zdroju

Zvyseni povédomosti o nakladech na energie

Podpora projektl na uspory energie

7 cpmPlus Energy Manager is winner of the 2010 Control Engineering “Engineers Choice” Award for best
atober 295012 | Siide 7 software package in the Energy Dashboard category



Software Energy Manager
Snizovani nakladu monitorovanim

= Vizualizace a monitoring
spotfebované energie v
realném Case

= Indikovani potencialu uspor

= Podil 10%-15% uspor na
celkovych usporach

S aving | 3080.2 MWh/ a

Fatential

139103 USD/ a
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Software Energy Manager
Minimalizace nakladu na elektrickou energii

= Odhad presnych nakladu
na elektrickou energii podle
skuteCné spotieby v
redlném Case

= ZlepSeni presnosti
planovani odbéru elektrické
energie 0 10% na 1% upor
nakladu na elektrickou

Example: Benefits of Accurate Planning & Monitoring energ Il
Casel Case2 Ideal Situation
Power [MW] Power [MW] Power [MW]
Deficit power (| =
Surplus from thegrid Surplus
power to ‘{ operator: power to
thegrid 508/ MWh the grid
operator: operator:
30$/MWh 30$/MWh
Measured Measured zﬁoiasilrjrrl!:)(iion'
ion: consumption: -
3§'K/Tv“vmm°” 108MW 9MW
Day-ahead
100MW
40$/MWh
Average price: Average price: Average price:
40.87$/MWh 40.743/MWh 40.10$/MWh
L T - = ABB
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Software Energy Manager
Optimalizace odberu a spotreby enerqii

= Optimalizace sSpi¢kovych
odbéru

= Minimalizovani nakladu na
rozbéh a provoz

- Porovnava rtizné varianty a
umozniuje plany nastavit ru¢né

= Je mozno dosahnout 2 az 5%
dalSich uspor
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Jen 20% primarni energie vytvari zisk
Zbytek je na premeénu, transport a neefektivni ¢innosti

] Pfenos Pramyslové )
Primarni zdroj Transport Vyroba a distribuce procesy Vyroba
A

............................................................................................................................................
! I
E) .
= 80% energie
. jsou ztraty
S 1
‘g | _
: I
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Snizeni ztrat v energetickém retezci
Moderni technologie pomahaji ve vsech stupnich

Pramyslové

Primarni zdroj ~ Transport Vyroba T&D procesy Vyroba

Moderni technologie muze

. zdvojnasobit produktivitu
Improved well Higher
efficiency pipeline flows | More efficient  -OWer line losses,
: higher substation | d
fuel combustion fficien MpProve
I ,  elciency productivity
| |

[ I
| ( A )
I !
VyS&Si ac¢innos
motory & ménice

Available energy

Procesni Lodé& JAutomatizace Procesni Pohony&

automatizace potrubi elektraren automatizace] Motory
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Efektivni vyuzivani energie v prumyslu je dulezite

[F A(‘T] Vice nez 40% energie vyrobené na zemi je spotfebovavano v
/ prumysilu.

[ N VAL 1] 65% elektrické energie v primyslu je spotiebovana elektrickymi
\l A(’ lz motory.

{F A(vl‘] Elektricky motor pracujici v nepietrzitém provozu spotiebuje el.
2% ) energii rovnajici se nakladim na jeho potizeni jiz béhem prvnich
8-12 tydna nezavisle na jeho vykonu.

Uget za elektfinu se pohybuje mezi 12.2% a 20% celkovych

N YR ’ 7 ° 7 v - -, .
TACT! provoznich nakiad a stéle se zvysuje se stoupajici cenou el,
energie.

O FIRSME, Npewer survey published in Utility Weekly16th March 2007



Spotreba energie - elektricky motor

Energie 97% Pofizovaci

naklady 2%
Jedno y 70

previnuti 1%

© ABB Bbup Motors
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Nove ucinnostni tridy el. motoru dle IEC/EN 60034-30
IE ucCinnostni tridy pro 50 Hz 4-polové motory
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Dalsi vyvoj dle EU MEPS, do 1000 V, 2-6 polové

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 :

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

' napajené z ménice frekvence

Faze 3: ' Motory o vykonu 0.75 — 375 kW musi

Od 1. ledna, 2017 | Mitbud IE3 nebo IE2 pokud jsou
i napajene z menice frekvence
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Povinné oznaceni |IE na Stitku motoru

= Od 16. Cervna, 2011 povinné na Stitku
motoru:

= U¢innost n (100%), n (75%), n (50%)
pfi ...% zatizeni a napéti U,

- U&innost: IE2 nebo IE3
- Rok vyroby

© ABB Group
October 25, 2012 | Slide 17



Synchronni reluktan¢ni motory - novinka

standardni motor standardni ménic Novy celek!
+ +

specialni rotor novy software

High Output SynRM package
- Vykony 1 az 350 kW

IE4 SynRM package
- Vykony 11 az 200 kW

© ABB Group
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Synchronni reluktan¢ni motory - novinka
Snizeni ztrat v rotoru

60%

100%

4
N

IE4 SynRM motor

80 -90%

Losses

IE2 induction motor
High Output SynRM motor
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-Magnetic Barrier
(Normally Air)

-lron Ségment

Technologie synchronnich reluktanénich motoru

Historie

lient pole (SP) rotor

al

Simple s

—

—~

= (b) Axially laminated anisotropy (ALA) rotor

Transversally laminated anisotropy (TLA) rotor

-~

= (c

J. K. Kostko 1923 (original patent)

~—~~

-

Vagati and Fratta 1980s & 1990s

~—~~

- (e
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Technologie synchronnich reluktanénich motoru
Konstrukce

-Single sheet of punched
electrical steel

-The sheets stack to a complete
rotor body. Can either be stacked
on a pre-assembly piece or direct
on the shatft.

-Mounting the rotor body on a
shaft. The rotor will be balanced
after shaft assembly.

-The rotor body inset in a stator.
A standard stator 4 pole design is
used but with adapted winding.

© ABB BU LV Motors
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Technologie synchronnich reluktanénich motoru
Porovnani




Stejny vykon — mensi motor
Co to znamena v praxi?

-Same output from a

‘ smaller size or higher
output from the same
size

-Reduced system
‘ space — lower weight,
easier installation

© ABB Group
=10/



High output
vyhody

= AZ dvakrat mensi rozméry pro stejné
parametry

- Uginn&jsi pfi vyssich otackach
= Lepsi provozni vlastnosti a mensi
cena.

= NizSi teplota lozisek — delSi zivotnost
a mensi naroky na adrzbu

LA 4vd

= O 15°C nizsi teplota

= 2 x delSi servisni interval

© ABB Group
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IE4 Super premium efficiency motory
'Simply efficient’

= 160 - 315 osova vySka, 11 - 200 kW

- Uspory energie — IE4 efficiency

« Zaménné s indukénimi motory — stejna velikost a vykon

© ABB Group
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Frekvencni meénice - princip

UIine

Rectifier DC link Inverter

Upe U

out

Motor
L1

Supply L2

L3

Monitoring

Control
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Spousténi AC motoru

Starting Curren

= DOL
= Y/D Pr?:] ‘ Star/Delta
- Softstartér D-O-L
« Frekvencni ménié
Softstart

 -FM

»
»

otacky
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Spousténi AC motoru — frekvencni meénice

Moment
D.O.L
Softstart
Star/Delta
Otagéky
1600 . 1600
| | | | |
1400 £ - —— - b ---ct-—-—f--—-d---cd-- Do --—-—---——-—-——- 1400 -
| | |
1200 -~ = T T g 1200
| | |
‘g 1000 - - - -~ N 'E 1000
= | | | =
—_— | | | —_
o 800 +---- [ e o 800 -
= N A N g =
4 600,,,,,‘,,,,‘ el — T Y T N——— =4 600 -
e .= T 2
400 f e 400 -
| | |
200+ -—--b-—- b T - 200
0 ‘ ‘ ‘ : : . . . . 0 . . . . . . .
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]
= »maxload == w e cont loadability e e max |0adability =max|oad === = contloadability e e max |0adability
s CON |0RT max load neg = = » »max|oadabilityneg cont load max load neg = » » »~maxloadabilityneg
FM — kvadratic. zatéz. moment FM — konstantni zatéz. moment
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Pohony s elektrickymi motory

m Cerpadla jsou
nejvetsimi spotrebiteli
energie v prumyslu EU

Cerpadla

Ostatni
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Priklad: regulace pohonu Cerpadel

= Skrceni = bypassing (obtok)

- on/off regulace = regulace otacek menici frekvence

© ABB Group
October 25, 2012 | Slide 30



Uspory - porovnani pro éerpadla (Skrceni x ménic)
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Ucinnost od elektrarny az po ¢erpadlo
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ABB vypocetni programy
Snadné pouziti

FanSave
- Uspory a navratnosti investic

pro ventilatory

PumpSave

. Uspgry a navratnosti investic
pro Cerpadla

Efficiency Tool

Inuestven Cod 19900 |EUR L I T

- Porovnani pohonu s vyssi a o B | w02 e G

Hfficiency 'E“ %n Servcelfe |1 |years I:l-l-lcm .

nizsi ucéinnosti

Energy Saving Tool

- Porovnani motoru s vyssi a
nizsi acinnosti
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Pump Save

© ABB Group

Fump Data

Hominal Yolume Flow m*fh

Hominal Head

Operating Profile

PumpSaye [ =l
20

Efficiency

== 1389 I's

Max Head m

[ 50 _Jm

Annual Running Time | 6 000 |h

BT o -
S -
Lt -
o0 -
o0 -
SEO
Sl -
=
B o -
i

—A - ZFTm3

Motor Diata

Nominal Power

Supply Voltage

Nominal Efficiency

Crive Diata

Hominal Efficiency
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300 h
B00 h
900 h
1200 h
1200 h
900 h
600 h
300 h

at nominal flow
at 90 % flow
at 80 % flow
at 70 % flow
at B0 % flow
at 50 Yo flow
at 40 %o flow
at 30 % flow

0h at 20 % flow

[_110_Jian
[ 400 Jv

Recommended:
100 kYW
imcl. 10 %

=afety margin

Fecommended:

ACS B01/7-0120-3

FLOW {m*h)
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Systemn Data

Liguid Density

Static Head

Compared to Variahle Speed Drive Control

[ 10 Jkgfdm?
L 20 |m

20 30

|
I

Plot Area |

]
]

Adjust ;
Screen Graphics
Print Exit
Economic Data
Currency Unit EUR
Energy Price 0,05 (EUR/KYWh
Investment Cost | 10 000 |EUR

Interest Rate

Service Life

[_15_Jyears

Custarmer ; #Y 2 Water

Application: Fresh water pump

FRezults

Energy Consumed

EO0 000 S

500 000

400 000

g 300000

200000

100000

h

Throttling

¥5D

Annual Energy Saving | 201 423 |KWh

Annual GHG Reduction
GHG Emission Per Unit

100 711 (kg
5 0.5 [kgflih

Annual Money Saving | 10071 [EUR

Payback Period

Net Present Value
Frofitability Index
Estimated Cut

in Energy Costs :

[ 1.0 Jyears
66 602

EUR




Priklad 1 - teplarna
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Priklad 1 - teplarna
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Priklad 1 — teplarna

Porovnani VSE Obéhova Cerpadla

1200

1000
y = 3,542E-10x2 + 1,448E-03x + 3,287E+02
R® = 9,575E-01

- 800
2
s
>
L
8

E 600
o]
N
w
2

400

y = 7,048E-10x? + 6,618E-04x + 9,58 7E+01
R? = 8,160E-01
200
0
0 100000 200 000 300000 400 000 500 000
GJ do horkovodu za mésic
+ STARA OC + NOVAOC e=poly. (STARA OC) = Poly. (NOVA OC)
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Priklad 2 — teplarna
Vybrané technickeé reseni - transformatory

= suche provedeni, vzduchem chlazeny, dimenzovany a navrzeny pro
napajeni ménice frekvence.
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Priklad 2 — teplarna
Vybrané technickeé reseni — menice frekvence

- dynamické a presne fizeni, eliminované momentové razy snizuji
mechanické opotfebeni pohanéného zarizeni, s moznosti pfeklenuti
kratkodobych vypadku napajeciho napéti. IP 54, se vstupnimi
pojistkami, stykacem a tlacitkem nouzoveho zastaveni, EMC filtrem pro
pramyslove prostredi a vystupnim du/dt filtrem. Pouzito adaptivni
programovani v navaznosti na fidici systém.
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Priklad 2 — teplarna
Vybrané technické reseni - motory

= pfizpusobené pro napajeni z ménicu frekvence se zesilenou izolaci
vinuti a izolované lozisko na N-konci motoru.
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Priklad 2 — teplarna
Provozni zkusenosti

- Dosavadnim provozem byla ovéfena vysSi spolehlivost zafizeni -
moderni ovéfené komponenty, byla odstranéna rfada prislusenstvi
(chladici okruhy ucpavek a motoru, mazani lozisek ¢erpadla olejem,
prohfev, pavodni MaR zabezpec€eni minimalniho pratoku je feSeno
kompaktnim, zcela mechanickym zafizenim). Regulace je bez
problemu, v realném provozu je rozsah regulace 3200 az 3450 ot/min

(dano kfivkou Cerpadla).

Skuteéné provozni uspory:

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

- kWh/t leden anor
srpen zari
- 2008 4,42 3,19
2,81 5,58

- 2010 2,74 3,08
3,89 3,18

© ABB Group
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3,25
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prosinec

duben
listopad

3,95 4,09 3,17 4,73
4,60 3,90

2,90 2,12 2,14 3,38
4,00 3,40



Priklad 3 — teplarna
Vybrané technicke reseni — stavajici vn motor 1550 kW
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Priklad 3 — teplarna
Vybrané technicke reseni — stavajici vn motor 1550 kW

(foto)
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Priklad 3 — teplarna
Vybrané technické reseni — vn menic a bypass

(foto)

« 850 MWh
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Priklad 4 - stanice na pasovém dopravniku

Rozbéh misto 20 min pouze
1 minuta
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Priklad 5 — ostfik okuji maximalni dynamika
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Systemy HVAC v inteligentnich budovach

HVAC = Heating Ventilation and Air Conditioning

Vytapeni, ventilace a klimatizace

© ABB Group
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Systemy HVAC v inteligentnich budovach
Spotreba energie v komercnich objektech

Kancelarska zarizeni 7% Svétlo 26%

-Ostatni aplikace 7%

Zarizeni mimo

. -budovu 19%




Systémy HVAC v inteligentnich budovach
Systémy s ménici frekvence

2 Vent. pfivadéného vzd.

3 Cerpadlo chlad. vody

4 Chlad. kompresor

5 Cerpadlo kondenzéatu

6 Vent.chlad. véze
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Systemy HVAC v inteligentnich budovach

-\VVent. odv. vzd. Q @

-Odvod vzd. =Venkovni vzduch

P -
=] —
- —

-Topeni

Chlaz
(— — =
-Zvlhéeni

-Vent. pfiv.vzd.

_@|A

<3

"H

Cidla:

O = pfitomnost v
prostoru

Q = kvalita
vzduchu

T = teplota



Systemy HVAC v inteligentnich budovach
Rizeni kvality vzduchu ve vstupni hale, uspory

=100 %

00 % O .Usporfeno méniéem

80 % O .Usporeno Fizenim
0 -51,80 % . ,
70 % 71.63,50 % -64.30 % O .Spotrebovano

160 %
50 %
40 %
:30 %
20 0 1125,60 %_| 125,30 %

100 .22 80 %
10% 719000 %4 | [-10.40 % i
0 %

25,30 %

[ est Test Test
= duben =gerven gervenec



Systemy HVAC v inteligentnich budovach
Praha hlavni nadrazi
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Systemy HVAC v inteligentnich budovach
Qubix stavba roku 2012




Systemy HVAC v inteligentnich budovach
Qubix stavba roku 2012
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Systemy HVAC v inteligentnich budovach
Qubix stavba roku 2012
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Systemy HVAC v inteligentnich budovach
Qubix stavba roku 2012
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Systemy HVAC v inteligentnich budovach
Qubix stavba roku 2012
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Systemy HVAC v inteligentnich budovach
Qubix stavba roku 2012
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Systemy HVAC v inteligentnich budovach
Qubix stavba roku 2012
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Systemy HVAC v inteligentnich budovach
CT, divadla, nemocnice — eliminace ruseni
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Systemy HVAC v inteligentnich budovach
Rychlonabijeci stanice
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Pocitadlo uspor - Money clock

http://applications.it.abb.com/EEMoneyClock/MoneyClock.aspx?id=fd680c87-be7e-4bdb-a131-8672d3dfd594&Ing=cs-CZ
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