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Digitalizace v oblasti regulovanych pohont

Digital powertrain, Air Gap Inspector
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Regulované pohony
Inteligentni produkty na procesni urovni

Regulované pohony

Elektrické motory s regulaci otacek prostrednictvim ménict frekvence.
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Naklady vlastnika — vice nez ucinnost

Naklady = - +

vlastnika

Pofizovaci naklady Provozni naklady Naklady spojené s vypadkem

Jaké jsou celkové naklady vlastnika béhem Zivotniho cyklu motoru?
Levny motor nebyva to nejlevnéjsi reseni:

— Drazsi porizovaci cena se vrati jiz béhem jednoho mésice trvalého provozu
— Jednodenni vypadek muze stat milidny

Spolehlivy motor s vyssi ucinnosti snizuje naklady vlastnika béhem Zivotnosti motoru
Moderni diagnostika a digitalizace snizuji naklady na provoz a minimalizuji doby vypadku



Meénice frekvence
Rozsahy vykont 0,18 kW — 100 MW
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Udrzba a diagnostika ménict frekvence

Mobilni servisni sluzba

DriveBase

— 6 mésicl zaruky navic po registraci instalovaného
ménice na Drivebase app.

— Zdroj informaci pro sledovani kritickych aplikaci a
pro servisni update.

Hledani dokumentace a kontaktu.

— Servis a udrzba instalované baze.

b



Udrzba a diagnostika ménict frekvence

Servisni sluzba

Vzdaleny monitoring

— Presné a aktudlni informace o pohonu, prehled
udalosti, stavli, provozuschopnosti a udrzby.

— Od roku 2014.
— Analyzy.
— Identifikace a navrhy na zlepseni provozu.

— Redukuje ztraty a predchazi vypadkiam.

— Webovy pfistup pres myabb.com.

— NETA




Udrzba a diagnostika ménict frekvence

loTSP - Internet of Things, Services and People a Primysl 4.0

DRIVETUNE

- DriveTune aplikace pro mobilni
telefon.

- Bluetooth komunikace.

- Nastaveni a ovladani ménice z
mobilniho telefonu.
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Udrzba a diagnostika ménict frekvence

Drivetune - jak pouzit

eee00 glisa 4G

~
.

Connect to drive

09:29

0 3} 96 % W

Drivetune

®

Feature tour

eeeco glisa 4G 22:45 0 % 50 %M

¢ Connect to drive

@ Press and hold |2 on the panel for 2
seconds to make it discoverable.

(@) Select the drive from the list below.

@ Enter the PIN shown on the panel
screen.

Skip Detailed instructions

Connect to drive

Demo

75 meters




Motory a generatory
Rozsahy vykon( 0,18 kW — 80 MW

Udriba a diagnostika motort a generator(

— Program udrzby je navrzen pro kazdy motor.

— Obsah, provedeni, ¢asové intervaly a potrebna pfiprava se lisi dle
typu a velikosti motoru a generatoru.

— Detaily jsou uvedeny v uzivatelském manualu.
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Udrzba a diagnostika motora a generator(
Cile

— Maximalizace dostupnosti

— ZvysSeni spolehlivosti

— Prodlouzeni zivotnosti

— Minimalizace neplanovanych odstavek
— Dodrzeni bezpeénostnich standard(

— Ochrana zivotniho prostredi

— Uspora nakladd
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Udrzba a diagnostika motora a generator(

Digitalizace

Drive

=
~

X € =g

Planovani udrzby dle manuall

Cekani na termin servisniho zasahu

Delsi doba odstavek

Odstavky vétsich celkl vyroby

Reaktivni servis , Az se to rozbije...”

Aktivni sledovani stavu vyrobniho zafizeni

Proaktivni servis v konkrétnim terminu vyroby

Kratké a cilené odstavky

Odstavky mensich casti vyroby

Analytika a prace s daty



Udrzba a diagnostika motora a generator(
Typy

Prediktivni
— Zalozena na aktualnich namérenych hodnotach

Preventivni
— Pravidelné ¢asové intervaly
— Definované na zakladé zkuSenosti vyrobce

Reaktivni

— Po poruse nebo chybé

OABE ADRD
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Udrzba a diagnostika motora a generator(
Program preventivni udrzby

— Ctyriurovne: L1 -14 ABB

— Interval: v zavislosti na typu motoru/generatoru a aplikaci -

Preventive maintenance for motors and generators

— Viz manual

AL Ik D
MmPpp



Udrzba a diagnostika motora a generator(
Program preventivni udrzby

Uvedno v uzivatelském manualu

Casovy interval (roky)

05-1 1-2 3-5 8—-12
Trvani 4 -8 hod 8 —16 hod 5 dni 10 dni
Pocet osob 1 servisni inzenyr 1 servisni inzenyr 2 servisni inzenyri + 2 servisni inzenyri +2
Y Y 1 lokalni technik lokalni technici




Udrzba a diagnostika motora a generator(
Preventivni udrzba — stanoveni ekvivalentni doby provozu

— Ekvivalentni doba provozu = Aktudlni provozni hodiny + pocet startd x 20h
He, = Hop, + (Startsx 20h)

* termodynamické a mechanické vlivy pfi startu

 faktor 20h je jesté nizky pro start kompresor( s velkym momentem setrvacnosti

— Pro aplikace s ménici frekvence

H _ Hop. x1.2



Udrzba a diagnostika motora a generator(
Preventivni udrzba L1 priklad na synchronnim stroji

— vizualni inspekce
— kontrola a méreni provoznich parametr(

* napéti, proud, zatizeni, teplota, vibrace, chlazeni

* kontrola ochran, vypnuti a varovani
— vyména definovanych dil(i

* filtr, olej, kartace apod..
— Casova narocnost

* méné nez 1 den

OABE ADRD
March 25, 2019 | slide 17 RpD



Udrzba a diagnostika motora a generator(
Preventivni udrzba L2 priklad na synchronnim stroji

Stejné jako L1, plus:

— méreni a vyhodnoceni izolacniho odporu vinuti statoru
 rotor a buzeni

— Casova narocnost:

* méné nez dva dny
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Udrzba a diagnostika motora a generator(
Preventivni udrzba L3 priklad na synchronnim stroji

Stejné jako L2, plus:

— detailni inspekce lozisek

— CiSténi chladicu

— opticka inspekce rotoru, bez vyjmuti rotoru
— Casova narocnost:

e cca.5dni

Obvykle po 32,000 - 40,000 provoznich hodinach
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Udrzba a diagnostika motora a generator(
Preventivni udrzba L4 priklad na synchronnim stroji

Stejné jako L3, plus:

— vyjmuti rotoru

— detailni inspekce statoru a vyjmutého rotoru
— diagnosticka méreni

— Casova narocnost:

e cca. 10 dni
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Udrzba a diagnostika motora a generator(

Preventivni udrzba - protokol

Protokol obsahuje
— zavéry a doporuceni
— seznam kontrol a méreni s vysledky

— opravy a zmeény, které byly uskute¢nény

PREVENTIVE MAINTENANCE L4 MANTENANCE REPORT PREVENTIVE MAINTENANCE L4 MAINTENANCE REPORT

ABB MOTORS AND GENERATORS

Preventive Maintenance
L4 Maintenance Report
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Udrzba a diagnostika motora a generatort
Prediktivni udrzba

— ZaloZena na aktudlnich namérenych hodnotach
— ABB nastroje:

* ABB Ability™ LEAP

* ABB Ability™ Condition Monitoring pro sestavy hrideli
* ABB Ability™ Condition Monitoring pro VN motory

* ABB Ability™ Smart Sensor pro LV motory

* ABB Air Gap Inspector

©ABB
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Udrzba a diagnostika motora a generator(

Prediktivni udrzba

Pokrocilé diagnostické metody

MachSense-P

MachSense-R

LEAP

kombinace mechanické a elektrické
diagnostiky, vyhodnoceni stavu stroje v
provoznich podminkach

meéreni na misté za provozu technologie

zarizeni pro dalkové sledovani stavu
strojUi

hodnoceni stavu statorového vinuti
odhad predpokladané Zivotnosti
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Udrzba a diagnostika motora a generator(
ABB LEAP (Life expectancy analysis program) advanced

e ABB LEAP informace o izola¢nim stavu
statorového vinuti :

e znecisténi
e stav bandaze
e starnuti
* poskozeniizolace
e (Castecné vyboje
* predpovida Zivotnost s presnosti vice nez

80% dle pouzitého typu testd (ABB LEAP
Standard, Premium; Advanced)

* pouziva AC a DC méreni
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Proc zvolit LEAP?

Rozdéleni vyskytu poruch dle komponent

ltalé poruchy

béhem provozu
stroje za
obvyklych
podminek

O!lalené poruchy

béhem servisnich

¢innosti:
preventivni
udrzba
sledovani
stavu stroje —
provozni
diagnostika

70%

60%

50%

40% -

30%

20%

10%

0%

61%




ABB Life Expectancy Analysis Program — LEAP

Provadéna meéreni

DC méreni

AC méreni

— Meéreni nabijecich a vybijecich
proudl pomaha analyza PDCA
kvantifikovat a urcit presnou
absorpcéni kapacitu vinuti

— Identifikace je presnéjsi nez , IR,
Pl — akceptovatelné hodnoty dle
tabulky“

— Vyhodnocuje vsechny vlivy na
vinuti— starnuti, znecisténi,
kontaminace atd.

— Potvrzuje vysledky méreni DC

— Vyhodnocuje stav antikorénové
izolaéni vrstvy

— Hodnoti stav izolacni vrstvy
vinuti jako spojitého celku — je
kontrolovan cely izolaéni systém
statoru

— Vyhodnocuje stav namahani
civek v oblasti vystupu z drazky

Vykresluje vlivy starnuti
izolace

DC méreni:

tradi¢ni metody méreni - IR,PI
hodnoty zpravidla byvaji
vypovidajici pro silné znecisténa
vinuti

AC méreni:
vysledky tradi¢nich méreni jsou
zavislé na trendovani




ABB Life Expectancy Analysis Program — LEAP
Reporty

NON-LIMEAR AMALYSIS & T 9 kY

Reporty LEAP

Poskytuji aktudlni rozbor stavu izolacniho systému
statorového vinuti

- Pomaha stanovit ,pravidelnou” udrzbu, kratkodoba
opatreni

Gl Harmmodikz Asnglind o
fie]

Analyzuje dalsi Zivotni cyklus izolacniho systému ot - ot
21 gy & rl —T—_ = .-"'l'\::‘
LA BT i

- Pomaha stanovit dlouhodoby plan udrzby st 6 aetsemmetal o T
W Pham WV Fhasa Hi Pl WA P

Poskytuje presna doporuceni

SUMMARY

- Jaky typ udrzby zvolit e e e e s s e

These is evidence af the initiation of de-polymerization of the resin in fhe insulafion, and the advancement
of depolymerizaion in locallzed areas, However, the exien of depolymerization in localized areas, is not
large encugh io causa the reduction in the vokume resisiiviy of the insulation.

z h o"
- The resuits indicate de-lamination batween within the insulation, with evidence of separation between the
Kde ,,zasahnout e e e
On the basis of the analysis of the cperating data and the measurements perlormed on the machine
lested the expecied lite of the maching insulation is estimated to be an additional 22,000 1o 28,000 hours.
The above life expectancy analysis is done with a confidence level of 80%.

- Na co konkrétné se zamérit

RECOMMENDATIONS

Inspection and Maintenance Planning:

and the condition of the machine insularion, the
f arovand 1.5% of its expected ferime.

dwinding. ir is
nce oppornnity

the lifetime expeciancy an
s been in aperation for a

- Kdy maze nastat ukonéeni cyklu — previnuti stroje

there s evid il based comaminams on the
to clean and dry she endwindings at the next avaiiable main;
Cleaning of the windings could help by exiending the life of the machine by an additional 3600
operational howrs

Advice on spares
The wo major ph
de-taminarion and de-polynie
principally irveversibie and therefore
of the insulation is not more than

degradation of the staror winding insulation are
esin the areas of discharge activiry. These are
sed on the informarion thar estinmared remaiuing lifetime
(00 howrs, it is recommended 1o consider the suitabie spare
opions, also acconsing for © time available. 1 is reco ded shat these sieps
be saken within a period of fime tha o exceed 50% of ihe remaining esiimared lieiime of
the machines, i.e. within the nexe 11,000 1 14,000 hours
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ABB Life Expectancy Analysis Program — LEAP

Re p O rty Polarization-Depolarization Currents
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Udrzba a diagnostika motora a generator(
ABB Air Gap Inspector

ABB Air Gap Inspector

*  Pro preventivni udrzbu L3 nebo L4 kde nelze
vyjmout rotor (napf. z prostorovych divodu).

* Snadné pouziti s minimalizaci ¢asu pro odstavky.
* Snadna lokalizace defekta.

* Snizeni rizika poSkozeni pfi vyjmuti rotoru.
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Udrzba a diagnostika motora a generator(
ABB Air Gap Inspector
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Udrzba a diagnostika motora a generatort
ABB Air Gap Inspector

©ABB
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Udrzba a diagnostika motora a generator(
ABB Air Gap Inspector

* Robot se pohybuje pomoci pasli vybavenych na
spodni strané magnety.

* Pofizuje videozaznam vnitfnich prostor statoru,
rotoru, vinuti, zubt, vzduchovych kanalu....

* 3 kamery vpredu, jedna vzadu, jedna vespod s
moznosti nastaveni ohniskové vzdalenosti.

* Osvétleni pomoci LED diod.
* Kabelové propojeni s fidicim systémem a displejem.

*  Provzduchové mezery od 10 mm.
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Udrzba a diagnostika motora a generator(
ABB Air Gap Inspector
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Udrzba a diagnostika motora a generatort
Porovnani tradi¢ni metody a ABB Air Gap Inspectoru

Celkem (h) [y

Uspory: doba odstavky a dalsi
naklady

Stator int. diam. 1120
Number of slots 72
Stator core length (m) 2
Air gap (mm) 20
Activity Traditional approach
Sejmuti kryta (h) 16
Vyjmuti a znovu usazeni rotoru
32
(h)
Cas pro vizualni inspekei (h) 4

With

16

7.5

23.5

Example of cost savings from visual
inspection of internal parts using ABB Air Gap
Inspector, compared with a traditional
inspection approach involving rotor removal.

ABB Air Gap Inspector  Saving

0

32

-3.5

28.5

55%

*site with a daily down time cost of 20KUSD can save up to 72KUSD on the outage compared to traditional approach

©ABB
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Udrzba a diagnostika motora a generator(
ABB Ability™ Smart Sensor pro NN motory

Snadnd instalace na stavajici i nové motory vSech vyrobc(

©OABE ADRD
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Udrzba a diagnostika motora a generator(
ABB Ability™ Smart Sensor

. 130x77x16 mm
* |P66
*  Senzor v¢éetné upeviiovacich prvkd

. Motory o.v. 160 - 450 mm
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Udrzba a diagnostika motora a generator(
ABB Ability™ Smart Sensor, 10TSP - Internet of Things, Services and People a Pramysl 4.0

Chytré reseni:

Bluetooth technologie @

Online diagnostika

Wi-fi brana ABB Cloud-based ABB Ability™ platform e
. Services Proprietary, patented ABB software
Smart mobil User porl
B . . y o
Redukuje dobu vypadku az o 70% D e
* servis nebo ndhrada motoru pred jeho vypadkem (future release)
* zména nepldnované udrzby na pldnovanou
— ProdlouZeni Zivotnosti az 0 30% T v
* pravidelné servisni intervaly —
iy e - Y,
— ZvySeni ucinnosti az o 10% Customer a = o))) N
o)) 4 »
* sledovani zatéZovani a spotreby site S S
* racionalizace instalované baze
(ndhrada motor( s nizkou Gc¢innosti a predimenzovanych Sensors on Customgr or Customer
motors ABB engineer portal

motor()




Udrzba a diagnostika motora a generator(

ABB Ability™ Smart Sensor v mobilu

< Back Motor Dashboard

[\ Notifications

B Health
Motor and Sensor Serial no. 1234ab

) 11958
Name Mike new demo
al Number 1234ab

v

Stitkova data motoru

< Back Motor Dashboard

Mike new demo
€ FSM Trade Shows Wit

I Measured 18 minutes ago
® ©0.0.

W] Health

Motor and Sensor Serial no. 1234ab
History
IGIEVARE A

Favorites Notifications Home Smart Sensc

Stav motoru, baterie
Barvy semaforu

< Back Motor Dashboard

Mike new demo
# FSM Trade Shows it

Measured 17 minutes ago

=

® @0.0,

Histo
J‘L ‘/7'\.
w 0O @ e
Favorites Notifications Home Smart Sensor More

Provozni data motoru
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Udrzba a diagnostika motora a generator(
ABB Ability™ Smart Sensor v tabletu
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Udrzba a diagnostika motora a generator(
ABB Ability™ Smart Sensor v tabletu - Dashboard

Dashboard My Motors My Plants Event Logs

[_a_f_]] Graph ¢} List of Motor @ Global Location
Dashboard
—
Day Week Month Year ENERGY CONSUMPTION
30 kwh
25
2.0

28/03/16 29/03/16 30/03/16 31/03/16 01/04/16 02/04/16
28-MAR-2016 - 2-APR-2016

Day Week Month Year UTILIZATION
3.0
2.5
2.0
28/03/16 29/03/16 30/03/16 31/03/16 01/04/16 02/04/16
28-MAR-2016 - 2-APR-2016 M On-Time Motors

©sSUBSCRIPTION Q. £ % Jainam Shah

Y Filter

Favourite Motor

30% CRITICAL D5% WEAK 45% HEALTHY
Day Week Month Year OPERATING POWER v
30 kw

2.5

28/03/16  29/03/16 30/03/16 31/03/16 01/04/16 02/04/16

28-MAR-2016 - 2-APR-2016 M Overload M Normal Load Underload
—
Day Week Month Year MAINTENANCE NOTIFICATION v

3.0
2.5
2.0
28/03/16 29/03/16 30/03/16 31/03/16 01/04/16 02/04/16
28-MAR-2016 - 2-APR-2016 B Notifications Acknowledged B Notifications Received
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Udrzba a diagnostika motora a generator(

ABB Ability™ Smart Sensor v tabletu - povrchova teplota a vibrace

M skin Temperature(*C) [l Overall Vibration(inches/sec)
L’}\

. s
/\\ N \f”\/\

Overall Vibration

W
N

Skin Temperature

Dec 13 Dec 14 Dec 15 Dec 16 Dec 17 Dec 18 Dec 19
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Udrzba a diagnostika motora a generator(
ABB Ability™ Smart Sensor v tabletu - vibrace

W Vibration (Axial)(inches/sec) [l Vibration (Tangential)(inches/sec) [l Vibration (Radial)(inches/sec)

0.24

l li Il h

Dec 14, 2016, 3:09:06 PM
m m Vibration (Axial)(inches/sec). 0.1102

m Vibration (Tangential)(inches/sec): 0.0634
m Vibration (Radial)(inches/sec): 0.1736

LI LN

Dec 8 Dec 15 Dec 22 Dec 29
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Udrzba a diagnostika motora a generator(

ABB Ability™ Smart Sensor v tabletu — nastaveni limit(

M Overall Vibration(inches/sec) Alert [l Alarm

[—

Feb 17 Feb 19 Feb 21 Feb 23 Feb 25

Feb 27

Mar 1

Mar 3

Mar 5



Udrzba a diagnostika motora a generator(
ABB Ability™ Smart Sensor — priklady instalaci

Glencore Agriculture Czech s.r.o.

Senzor je nainstalovan na motoru o vykonu 50 kW.

Tento pohon Cerpd z nadrzi N13 a N14 (TDEG) na sklad
oleji odslizeny surovy olej. Vedle tohoto motoru je motor
pro zaloZzni ¢erpadlo pro pfipad havarie. Stfidaji se tak, aby
mély oba stroje natocené stejné motohodiny, coZ zarucuje
provozuschopnost obou zafizeni.

Biocel Paskov

OABE ADRD
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Udrzba a diagnostika ¢erpadel

ABB Ability™ Smart Sensor se pripravuje i pro ¢erpadla

©ABB
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ABB Ability™ Digital Powertrain

Motory a generatory, ménice frekvence, softstartéry, Cerpadla, loziska

: _—I.INHM |

.\‘
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ABB Ability™ Digital Powertrain

R~

ABB Ability
Digital Powertrain

A digital advantage that accelerates efficiency, predictability and safety

A
5
@ —~ [ @ @ @ @
—_—
DRIVE, CONVERTER OR MOTOR OR GENERATOR MOUNTED BEARINGS
SOFTSTARTER

CUSTOMER APPLICATION
/ PUMP
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ABB Ability™ Digital Powertrain

Motory a generatory, ménice frekvence, softstartéry, Cerpadla, loziska

Condition Monitoring

12 powertrains manared - 2 powvartrains mot monitoned

A Dashboard

Overall condition Details by components

“ Poor: 4 powertrains

At least one cornponent condition is at
poor level

Tolerable: 1 powertrain

Ko component condition is at poor lavel,
but at least ane is at talerable lawvel

. QK 5 powertrains
All knoowon companent conditions are at OK
lewel
Unknown: 2 powertrains

Condition monitering not supported for
components oris unavailable

View all 12 powertrains
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Condition Meonito

ABB Ability™ Digital Powertrain

Motory a generatory, ménice frekvence, softstartéry, Cerpadla, loziska

M Dashboard / Condition listing

12 powertrains manitored - @ powertrains not monitored

A Powertrain v Waorst known condition | [ ! ] | [ | | Q
8 Powertrain
@ Drive
Pol
= Motor —
PT30...2002-01 1y B PT30...2002-02 1y @ PT30...2002-03 1>
< Generator = = =
£i Drive A  Drive Drive
# Transformer g B
Generator Generator Generator
& Pump L= w W a
an Bearing y&y  Transformer Transformer th Transformer 1]
Tolerable 1
(PT30..2002-04 1>
.
Drive E
Generator a
Transformer
QK5
EPT30...2002-05 i EPT30..2002-06 1y @ PT30..2002-07 13 W@ PT30. 2002-08 - @ PT30..2002-09 3
. - H . .
Drive G Drive @ Drive @ Drive G Drive g
Generator & Generator &) Generator & Generator &) Generator =
Transformer #h  Transformer Transformer Transformer Transformer it
Unknown &
EPT30..2002-10 1> 3 PT30..2002-11 1y
- -

Drive

Generator

Drive

Generator




ABB Ability™ Digital Powertrain

Motory a generatory, ménice frekvence, softstartéry, Cerpadla, loziska

Condition Monitoring

M Dashboard / Realtime signals
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ABB Ability™ Digital Powertrain

Motory a generatory, ménice frekvence, softstartéry, cerpadla, lozZiska pod kontrolou

Digital Powertrain

Prediktivni udrzba Monitoring provozu

Vzdalena asistence
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ABB Ability™ Digital Powertrain
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Udrzba a diagnostika motora a generator(
ABB Air Gap Inspector

https://www.youtube.com/watch?v=Q-r3VdklyY4



https://www.youtube.com/watch?v=Q-r3Vdk1yY4




