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Regulované pohony
Inteligentni produkty na procesni urovni

Regulované pohony

Elektrické motory s regulaci otacek prostrednictvim ménicu
frekvence.
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Regulované pohony
Priklad nelinearni zatéze

Usmérnovac Stejnosmeérny

Stridac

meziobvod
.
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Motor
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Regulované pohony

Jeden ze zdroju harmonickych v siti

Sinusové prubéhy

Cisté sinusové pribéhy napéti a proudu neobsahuji harmonické

Harmonickeé

Pribéhy proudud a napéti jiné nez sinusové obsahuji harmonické

video




Meénice frekvence Ultra-low harmonic

Nova skupina v produktové nabidce
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Meénice frekvence Ultra-low harmonic
ACH580 nova skupina v produktové nabidce

Budovy a komercni centra

Data centra

Nemocnhice

— Komfort s minimalni spotrebou
elektrické energie

- Snadnd integrace do modernich systému
rizeni a automatizace budov
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— Spolehlivé reseni
— Presné rizeni
- Regulace motorl s ohledem na

maximalni u¢innost v daném provoznim
bodé

— Citliva zarizeni jsou chrdnéna
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Ménice frekvence ACH580
ACH580 nova skupina v produktové nabidce 0.75 - 500kW, 380 -480V

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

Zavésné, 0.75 -250kw l -~ Ultra-low harmonic drives, 4 - 45kW
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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 Caste¢ném zatizeni

— Spriuje EN61000-3-12

— EMC C2 filtr pro obytné zény 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 control in
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



ACS880 Ultra-low harmonic drives

ACS880 ultra-low harmonic Siroky rozsah vykon(, napéti a volitelnych funkci
[ i —
S ’ System configuration, |EC £1121-3 programming, customization

Integration tools for SIMATIC and RSLegi 5000 PLCS
Drive composer proj/antry Wirtual engineering and commissicning

External options

Centrol programs Fieldbuses 10 extansions
‘winch PROFIBLS Dfigital 1/
Crane Davicetier analog 1/0 e g
Chemical process CANapen Digital and Speed feedba afety options
Fumip Ethernet/1P analag 170 options £51 - safe stop 1
Centriluge/Decantes Hodbus /TCP Illg‘“ TTL pulse encoder S5E - safe stop emargency
ESP, PCP & rod pump PROFInaC 10 HTL pulse encoder 5L5 - safaiy-limited speed
winder Ethernet POWERLIRK Absolute ancoder 5BC - safe brake cantrol
Teat hench Ether CAT Resalver L 5M5 - safe maximum speed
Coaoling tower Cantrolket Thermistar 'a| 55M - safe spead monitor
Tautile spinning PROFIsafe pratection ¥l | SO0 - safe direction o1
Tunnel ventiiation Possiblity for redundant options POLS - Prevention

Hieldbus communication of urenpected start-up

SUPPLY Profisafe over PROFinet |1 MOTORS
NETWORK
ABB ultra-low harmonic drives, ACS880-31/34/37 iy:::nw-
4 kW to 3.2 MW .
Type: Simgle drive / Drive modules Fiitaring options G

Installations: Wallk-mounted / Cabinet- built / Flanga mounting as an option
Coofing: Al

Wariants: G-pulso

IF classes; from P20 1o PS5

Voltages: from 400 to G20

Approvals: CE f UL f cUL / T84/ C-Tick / EAC

Shne Filter
du /it Filter
Comman-moda filter

SynRM meters

111}

Environmental Hmits (EMC): C2 fC3 /04 TIT] HEMA motors

Safety: Safe vorque off (STO)

Dirve to drive fink High speed
T motors

Remote monitoring Mobile tools Certifications Braking options Switch options
and diagnastic toal Drlvetune Marlne, ATEX #ic. o Braking resistors Makn switch
! Braking choppers disconnectaor

I B CCs

—

</ ClassNK &% u_-l@ D

wirelass connection via blugtsath
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Meénice frekvence Ultra-low harmonic

Mozna reSeni pro redukovani obsahu harmonickych

Tlumivka

Pasivni nebo
aktivni filtry

Vicepulsni
zapojeni

Ultra-low
harmonic

Spravné navrzena tlumivka pro 6-ti pulsni vstupni usmérriovac

Aktivni filtry — eliminace harmonickych generovanim jinych
Pasivni filtry — nizkoimpedancni cesta pro harmonické

NavySeni poctu pulst vstupniho usmérriovace:
6-pulse -> 12-pulse -> 18-pulse -> 24-pulse

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

Harmonics can be suppressed with the correct measures.
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Mozna reseni pro redukovani obsahu harmonickych
DC tlumivky
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Mozna reseni pro redukovani obsahu harmonickych
AC tlumivky
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Mozna reseni pro redukovani obsahu harmonickych

Pasivni filtry
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Mozna reseni pro redukovani obsahu harmonickych

Vicepulsni zapojeni vstupniho usmérriovace

20 HP, 18-pulse package
with soft-start bypass
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18-pulse rectifier
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Mozna reseni pro redukovani obsahu harmonickych
Activni filtr
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Mozna reseni pro redukovani obsahu harmonickych

Activni usmeérnovac - Ultra Low Harmonic drive
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Mozna reseni pro redukovani obsahu harmonickych

Porovnani jednotlivych reseni

Technique THD% current Harmonic reduction
6-pulse rectifier, no mitigation, reference level 72% -

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 usmernovac — Ultra low harmonic drive

Ultra low harmonic drive

Redeni zabudované piimo v ménidi frekvence

ABB testované reseni

Jednoducha kabelaz

Provoz s ucinikem 1.0 vzdy, i pro ¢astecné zatizeni

/N

J

3

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




Meénice frekvence Ultra-low harmonic
V praxi

Rozdilna reseni

Harmonic currents increase the total line current

Increase in cable size

Bigger fuses are needed

“Extra current” is not active current - It is reactive current

Power plant has to deliver and invoice also the reactive current

EC motor current drawn from the network is about 25-40%
higher than the load is

Reactive current lowers the total power factor

Many electrical utilities charge for the reactive current or low
power factor

— Continuous charge for reactive current, or

— Penalty for low power factor

ACH580-31
=
ACH580-01
A "‘\T
izf{
EC motor (\ A
—

Power factor =1.0
Line current = 100%

Power factor = 0.93
Line current =107,7%

Power factor = 0.78
Line current = 128%



Meénice 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 %

=—THDi

= |nput 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

495 mm
|
356 mm ™ =303 mm
ACS880
-47% Footprint
-40% 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 tfeba vicevinutové trafo

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

DC/AC

S0 !

Transformer and cabling simple

Best current waveform

ltup appr. 3%



Meénice 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

. - D | _
Active supply unit is able to boost up DC voltage ACH580-31 and line voltage 400V

Li | 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:IIIZI'—/\’_ A, @
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

= A e A O)
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Meénice frekvence Ultra-low harmonic

V praxi

2600 kV

ok

%@enﬁcatmnlsmetmthhlgherscure.

The limit 8% is set at PCC, not at drives’ input ;'erminalgz.

. Zk=5.3% {

THDi < 3%

S |TEDi < 3% JTHDI < 3% THD: < 3%

uLH | futH {uLH

THDi < 3% when all drives used are ABB ULH drives!

ffffffffff

(5.5 - 11 kW) and a chiler 160 kW,

Specification demands THDI=15%

Bigger score if THDI <-8%"

@ @ §(M) . 24V5D motors § § :

However, this is often an overengineered solution;



Ménice frekvence Ultra-low harmonic

V praxi

1GkV :

: {5 H-11 kWJ‘ and a cﬁn‘a‘er 180 kW

2600 kA :
N -Zk:E.B-“fu y EQeafrcaﬁon a‘emaﬂdS THD:-IE% o
: Bigae gg:;j{g_' if er < 89%"
THDi = 7.5% 4CoV .
THDI < 3% THDi < 3% THDI = 359%
UEH | JULH VsD
e ';,hlllte,r,. -
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Meénice frekvence Ultra-low harmonic

V praxi

1Gky :

on of f—é‘LfAC sg5t‘em in

W} anda L'f?fffrf'f 160 kW

400V

Sgeaf:caﬁon a‘emano’s THDI= 15%

Biguer scoe il THOI < 898

DOL motors 22-37 kW

THDi<3% |© THDi< 3% :

THDI = 9%

"|'LA_LH||o'u?+|




Meénice 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

¢ link to DriveSize 1

- An example calculation is available in o
technical guide No.6 2

200

350
0
650
800

5

0
1250
1400

Frequency [Hz]

* Link to Technical guide No. 6,
Guide to harmonics with AC drives

1550
1700
2000
2150 §
2300

2450



Meénice 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







