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Regulované pohony
Inteligentni produkty na procesni Urovni

Regulované pohony

Elektrické motory s regulaci otacek prostrednictvim ménicl
frekvence.

©ABB
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Meénice frekvence

Ménice frekvence ABB
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45 let

zkusenosti

—

/ 1995
/ 1985 Direct
torque
Megastar
1975 o control
Wi
1969 o, pulsewidth (OTO
SC d:’We $WM modulation
evelop
ment drive (P\.NM) I-VIV
drive with
started vector
control,
digital flux
vector

control

—

1997
IGBT
based
MV
drive
with
DTC

—

1999
IGBT
based
high
power LV
drive with
DTC, air
and liquid
cooled

—

2004
Standard
LV AC
drive with
intuitive
user
interface

—

2005
Scalable,
compact
AC500
PLC

—

2006
Servo
perfor-
mance LV
AC drives

—

2013
Safety
PLC
and /O

—
— o1

2009 All-
Insulated compatible
gate platform
bipolar

transistor

(IGBT),

active

neutral

point

clamping

5 level

(ANPC-5L)

MV drive



ABB produkty pro automatizaci

Instalovana baze

Roboty

Pohony

Motory & Generatory

Y

~

R

i D

140 000 robotu

11 miliond ménicud frekvence

50 million0 elektrickych motoru



Menice frekvence
Ménice frekvence - kompletni nabidka urcena pro Sirokou Skalu aplikaci

Vykony 0,18 kW - 100 MW:

— Nizkonapétové frekvenéni ménice ABB

* Micro ménice 0.18 to 4 kW
Standardni ménice 0.75 to 500 kW
Ménice pro strojni zarizeni 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
— Vysokonapétové frekvenéni ménice

« Standardni ménic¢e 0.25 az 7 MW

* Specidlni ménice 2 az 100 MW

— Nizkonapétové stejnosmeéerné ménice ABB
« Rizené usmérfiovace 7.5 kW az 4.8 MW




Meéenice frekvence Ultra-low harmonic

Nova skupina v produktové nabidce

ACS2000 &= » e - ACS880-37

ACS880-34

Moduly

ACH580-31 Acsg880-31



Menice frekvence a harmonickeé v siti

Ménice frekvence princip

UIine UDC Uout

A

Usmérnova¢ DC meziobvod Stridac

Motor

L1l
Napajeni
L2

L3

Rizeni _

<«




Regulované pohony
Priklad nelinedrni zatéze

Usmérnovac Stejnosmérny Stridac Motor

meziobvod

\|
/l
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Regulované pohony

Jeden ze zdroju harmonickych v siti

Sinusové prubéhy

Cisté& sinusové pribé&hy napéti a proudu neobsahuji harmonické

Harmonickeé

Pribéhy proud( a napétijiné nez sinusové obsahuji harmonické




Regulované pohony

Jeden ze zdroju harmonickych v siti

Harmonické a EMC

Power line harmonics are not EMC disturbances

Harmonic voltages/currents are a low
frequency phenomena, typical range is 100 Hz -
2.5 kHz

For example 50 Hz network 50 Hz x 50 order
number = 2,5 kHz

/ Harmonics EMC

CTTTTITTTTTITTTTTITTTTT Frequency
0 50 100 150 200 (kHz)




Harmonicke v siti

Example of distorted current

?7%‘:\' K/ lﬂ
' A

Fundamental + fifth (H5) +seventh (H7)

DS

+thirteenth (H13) +twenty-fifth (H25) = block wave



Harmonicke v siti

Example of distorted current

15

Typical presentation of

a spectrum analysis
0,5

0 N\ O ;
M 150 N—AHs0 350 16
-0,5 1
12
-1 10

8
-1,5 6 T
4
—Fundamental Signal = sin(x) 2
—3rd Harmonic = 0.3 sin(3x) 0
—5th Harmonic = 0.2 sin(5x) 0 20 0 00 S
—Periodic signal (x) = sin(x) + 0.3 sin(3x) + 0.2 sin(5x) m % of Fundamental

All continuous periodic signals can be represented as a sum of sinusoidal components

©ABB
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Ménice frekvence Ultra-low harmonic
ACH580 nova skupina v produktové nabidce

Budovy a komercni centra

Data centra

Nemocnice

— Komfort s minimalni spotrebou
elektrické energie

- Snadna integrace do modernich systému
fizeni a automatizace budov

]

e~ 4

— Spolehlivé reseni
— Presné fizeni
- Regulace motorl s ohledem na

maximalni i¢innost v daném provoznim
bodé

4
— Citliva zarizeni jsou chrdnéna

©ABB



Ménice frekvence ACH580
ACH580 nova skupina v produktové nabidce 0.75-500kWw, 380 - 480V

Zaveésné, skrinové, moduly a nové i ultra-low harmonic

Zavésné, 0.75 -250kw |
U | O

Ultra-low harmonic drives, 4 - 45kW

- Skrinové, 75 - 500kwW _
1 3
el Y
|
= '*‘ﬁ.%

Moduly, 250 - 500kW



Meénice frekvence ACH580

ACH580 nova skupina v produktové nabidce 0.75-500kWw, 380 -480V

Standardni vlastnosti

Harmonické a EMC

— DC swinging choke redukuje harmonické
pri Castecném zatizeni

— Spnuje EN61000-3-12

— EMC C2 filtr pro obytné zdny ve
standardu, zabudovan uvnitr

Assistant control panel and primary settings

— ACH-AP-H assistant control panel speaks
14 different languages

— Easily accessible USB interface for PC and
tool connection

— Help button for problem solving

Scalar and vector control for process control

— Scalar control for effortless process
control

— Vector control for accurate and energy
efficient speed and torque controlin
demanding applications

— Support for AM, PM and SynRM motors

Override functionality

— Control of indoor climate, even in extreme
and critical situations

— Increased life and property safety

— Time and cost savings (eg minimized fire
damage and restoration costs) for building
owners

AL ER HD
nRpemw



ACSS880 Ultra-low harmonic drives

ACS880 ultra-low harmonic Siroky rozsah vykonu, napéti a volitelnych funkci
] ety oy
ot toots ' Systermn configuration, IEC £1121-3 programming, customizaticn

Integration tools for SIMATIC and RSLegix 5000 PLCs
Drive composer projentry wirtual engineering and commissicning

External options

Control programs. Fieldbuses 1/0 extensions

Winch PROFIBLS Digital I/O

Crane Dewicehiet

Chemical process ChNopen ;‘i‘;;l; Ljnod SP:I? feedback ;;:ﬂr f;l""-‘ltoﬂll

Purm, Ethernet/IP op ns = 5afe stop

e e odbumyTC g el TTL pulse encoder SSE - safe stop emargency

ESP, PCP & rod pump PROFInet 10 HTL pulse encoder 5LS - safaly-limited speed

Winder Ethernet POWERLINK Absolute encoder 5BC - safe brake contral

Test banch Ethes CAT Resolver SM5 - safe maximum speed

Cooling tower ControlMet Thermistor 55M - safe spead monitor

Textlle spinning PROFIsate protection SO - safe direction [P

Tunnel ventilation Possibllity for redundant options POUS - Prevention .
fleldius communication of unexpected start-up

Profisafe over PROFInet U—

SUPPLY
HETWORK

MOTORS

ABB ultra-low harmonic drives, AC5880-31/34/37
4 kw to 3.2 MW

Type: Single drive f Drive modules

Installations: Wall-mounted / Cabinat- built / Flange mounting as an option
Cooling: Al

Variants: &-pulse

IP classes: from IP20 1o |PSS5

WVoltages: from 400 to 690V

Approvals: ©F f UL J cUL J 54 f €-Tick / EAC

Enviranmental limits (EMC): C2 F C3 0 Cd

Safety: Safe torque off (STO)

Dirive to drive Rk

Remaote monitering Mobile toals Certifications Braking options Switch options
and diagnastic tool Drivetune Marine, ATEX ete. o, Braking resistars Main switch
ane

= (1{1 " | Braking choppers disconnector
LW B
[————]

enpy =

Filtering options
Sine filter

duSde Filter
Common-made filter

wireless connection via bluetooth

Synchronous
mators

IEC matars

SynRM motors

HEMA& motors

High spesd
maters

©ABB
October 3. 2018 | Slide 17 Note: Marine certificates — excluding frame R3 to R11 modules and wall-mounted drives
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Meéenice frekvence Ultra-low harmonic

Mozna reseni pro redukovani obsahu harmonickych

Tlumivka

Pasivni nebo
aktivni filtry

Vicepulsni
zapojeni

Ultra-low
harmonic

Harmonics can be suppressed with the correct measures.

Spravneé navrzena tlumivka pro 6-ti pulsni vstupni usmeérnovac

Aktivni filtry — eliminace harmonickych generovanim jinych

Pasivni filtry — nizkoimpedancni cesta pro harmonické

Navyseni poctu pulst vstupniho usmérnovace:
6-pulse -> 12-pulse -> 18-pulse -> 24-pulse

ABB ultra-low harmonic ménice frekvence s IGBT i na vstupu a LCL
filtrem

©ABB
October 3, 2018

| Slide 18
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Mozna reSeni pro redukovani obsahu harmonickych
DC tlumivky

PP R

\l
/l

©ABB
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Mozna reSeni pro redukovani obsahu harmonickych
AC tlumivky

©ABB
October 3, 2018 | Slide 20



Mozna reSeni pro redukovani obsahu harmonickych

Pasivni filtry

Yy v Y

©ABB
October 3, 2018 | Slide 21



Mozna reSeni pro redukovani obsahu harmonickych

Vicepulsni zapojeni vstupniho usmérnovace

+20°

\

\
/N

- 0°

e

Jawuojsuel ] Bumlys aseyd

-20°

L) @?N' | —

r———————=
I

20 HP, 18-pulse package
with soft-start bypass

18-pulse rectifier

\

©ABB
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Mozna reSeni pro redukovani obsahu harmonickych
Activni filtr

©ABB
. ADD
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Mozna reseni pro redukovani obsahu harmonickych

Activni usmernovac - Ultra Low Harmonic drive

\
/

\
/




Mozna reseni pro redukovani obsahu harmonickych

Porovnani jednotlivych reseni

Technique THD% current  Harmonic reduction
6-pulse rectifier, no mitigation, reference level 2% -

6-p with 3% line choke, or equivalent DC choke * 39% 45.8%

6-p with 5% line choke, or equivalent DC choke 32% 54.2%

6-p with 5% line choke + 5t harmonic trap filter 12% 83.2%
12-pulse rectifier with 5% impedance transformer 10% 86.1%

Hybrid filter (a type of a passive filter) 7% 90.3%
18-pulse rectifier with 5% impedance transformer 5% 93.1%

Active harmonic filter 4% 94.4%
ACS880 IGBT supply unit — ultra-low harmonic drive 3% 95.8%




Mozna reseni pro redukovani obsahu harmonickych

Active usmeérnovac - Ultra low harmonic drive

Ultra low harmonic drive

Redeni zabudované pfimo v méni¢i frekvence
ABB testované reseni
Jednoducha kabeldz

Provoz s Uc¢inikem 1.0 vzdy, i pro ¢astecné zatizeni

Yy v VY

Umoznuje zvySovat DC napéti (tedy i motorové)

Typické hodnoty pro plné zatizeni THD (proud) na vstupnich
svorkach 2.5% - 4.0%, obvykle 3%

Vyrazné nizsi nez definuji normy




Menice frekvence a harmonickeé v siti

Ménice frekvence Ultra Low Harmonic drive v praxi

Rozdilna reseni

Harmonické zvysuji odbér proudu ze sité

— Vétsi kabelaz I
~ Vetsi pojistky ACHS580-31 = Power factor = 1.0
B Line current =100%
W
,g
ACH580-01 i+ Power factor = 0.93

Line current = 107,7%

-

o3




Meéenice frekvence Ultra-low harmonic

V praxi

Namérené hodnoty

— Excellent harmonic performance at light load level

Harmonics are below the limits defined in IEEE519, IEC61000-3-12 and G5/4 standards

THD current %

3,5

2,5

15

0,5

50%

75%
Motor load level %

e—=THDi ==Input Current

100%

700
600
500
400
300
200
100
0

Input amperes



Meénice frekvence Ultra-low harmonic
V praxi

Porovnani velikosti

ACS880-31, 11 kW

ACS880
-47%

-40%

Footprint
THDI 3%

Power factor 1.0

Drive and passive filter

THDI 5 to 10%

Power factor 0.98

at nominal load only



Meénice frekvence Ultra-low harmonic
V praxi

Ultra low harmonic drive

Neni treba vicevinutové trafo

— Motor load = 1000 kVA
— 6-pulse system 1.35 MVA
— Low harmonic system 1.1 MVA

AN A
— & Iy A, b ac/pe DC/AC |—
\ iIIIII-’v o N I

*
\ 7 N 7/
-~ ~

Transformer and cabling simple

Best current waveform
ltup @PPr. 3%



Meéenice frekvence Ultra-low harmonic

V praxi

Kompenzace jalového vykonu

— With the ultra-low harmonic drive it is possible
to compensate reactive power in the supply
network

— Requires external measurement and control
circuitry

— Reducing reactive power helps to

* improve the power factor and system
efficiency

» avoid penalty charges from electric utilities
for excessive consumption of reactive power

« compensate reactive power without the
need for additional capacitor banks or active
filters

Before compensation

Active power

Reactive power

Q

After compensation

Q

Active power

Reactive power




Meénice frekvence Ultra-low harmonic
V praxi

PIné napéti na motoru

Acti I itisableto b t DC volt .
CLIVE SUpply UnTt1s able to boost up UL voltage ACH580-31 and line voltage 400V

Li t trol fulfils DC volt f
ine converter control fulfils DC voltage reference U1=400V Udc=560V U2=400V

No voltage drop due to harmonic filtering _|:|I|:|_’\/_ =/\/_®

T

In low and variable network voltage conditions motor still gets
full voltage

ACH580-31 and line voltage 400V -10%
This is great advantage in motor dimensioning

U1=360V  Udc=560V U2=400V

{2134,

T

©




Meéenice frekvence Ultra-low harmonic

V praxi

2600 kVA

- Zk=6.3% {\

THDi < 3%

THDi < 3% JTHDN = 3% THD:'{%]%

uLH [ {ueH {uLn

aaaaaaaaa

PP S . Fm
Modermizationof HYAC systemtin
Rl Tl LS L bl :

aaaaaaaaaaaaaa

aaaaaaaaaaaaaaaaaaaaaaaaaaaa

e A A WP WP

Bigger score if THDI <:8%" :

. 24V5D motors : : :




Ménice frekvence Ultra-low harmonic

V praxi

1GkV :

m;;ﬁimma of $uply and retii fans

: {5 5-11 kW) and a fﬁf.-‘.-‘er 180 ﬁ:W

2600 kya :
y -Zl(:E 204, N EQE'crf:faf.ron r:r'emaﬂdS THDI= Iﬁ-?fi o

: mggm;:gg;ﬁ if THDI < 8%

THDi = 7.5% ‘d"[::LCI v
THDi < 3% THDI = m r.qm:sfae\a
UELH | JULH VSsD :
Chﬂler

24 "JSD motorﬂ

THDI drops to 7. 5% when part of the VSDs are ULH: t:,rpe

aaaaaaaaa

e

\\\\\\\\\\\\\\



Meéenice frekvence Ultra-low harmonic

V praxi

10KV : :
I msa‘aﬂai‘.ron ofsuoc{yandretwn fans
: (5 5-11 kw) and a chfa‘fer 160 kW
2600 k\, :
- -ZR:E 294, lISQE‘CIf!L‘&f.’Oﬂ demaﬂo’s THDI= 1’5% L
: : Bigger s b-LCJ.f&‘ i I-"HD.f = 80"
400V
THDI < 3% THDi < 3% THDi = 3.59%
ULH | JULH VsD :
; | : Chiller.
DOL motors 22-37 kW O
: : : (m




Meéenice frekvence Ultra-low harmonic

Harmonické vypocet

DriveSize

— Harmonic distortion for ABB ultra-low
harmonic drives can be calculated with

DriveSize software

* the harmonics can be calculated at 4
individual drive level or at transformer level

— Free version of the DriveSize is available on ®

the ABB internet pages

* |ink to DriveSize 1

— An example calculation is available in 0
technical guide No.6 ?

« Link to Technical guide No. 6, Frequency [Hz]
Guide to harmonics with AC drives

200
350
500
650
800
95
10
1250
1400

1550
1700
1850
2000
2150
2300

2450


http://new.abb.com/drives/software-tools/drivesize
https://library.e.abb.com/public/6cd00eaf52ee423f8a25eb4058217b0b/12291_Technical_guide_No6_3AFE64292714_RevE_highres_1612.pdf

Meéenice frekvence Ultra-low harmonic

Prevention is better than cure

Prevention is better than cure -
ABB ultra-low harmonic drives

http://new.abb.com/drives/harmonics



http://new.abb.com/drives/harmonics




