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Pripojeni zdroje k siti pomoci napajeci jednotky Sinamics ALM

1) Dodavky elektrické energie s vyuzitim tocivych stroji (generatory)
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Power generation

Conversion into electrical energy

Conversion into DC voltage

DC link

Conversion into AC voltage with output filter
Transformer to connect to the grid

Power grid

2) Dodavky elektrické energie bez vyuziti tocivych stroju (baterie,...)
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Power generation

DC link

Conversion into AC voltage with output filter
Transformer to connect to the grid

Power grid
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Pripojeni zdroje k siti pomoci napajeci jednotky Sinamics ALM

Sitové predpisy — Grid kod

« Né&mecko: VDE-AR-N 4105,

- ltalie: CEl 0-21, CEI0-16

« USA: UL1741

« CR - PRAVIDLA PROVOZOVANI DISTRIBUCNICH SOUSTAV —

Predpisy:

* Ochrana a bezpecnost EN 61800-5-1 UL508C
- EMC: 61800-3

» Harmonické zkresleni IEEE519

Podminky:
* Promeénliva vyroba/odbér energie (vétrné a PV zdroje, nahlé zmény v zatiZzeni)
* Proménliva dostupna kapacita energetickych ulozist (napf. baterie)

» Nutnost oddélit vyrobce a spotrebitele z duvodu rozdilné amplitudy nebo frekvence
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Typy napajecich siti

600 - 1700 MW [u !

Extra High Voltage
E 265 to 275 kV
£ (mostly AC, some HVDC)

up to
22000 MW Hydro-Electric Plant
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Power Grid (Vefejna napajeci sit)

* Provoz energetickou spoleCnosti — zodpovédnost za Grid kéd
» Pripojené generatory musi mit synchronizované napéti a frekvenci se siti

Generator Generator-side
inverter

O=

DC link

* Pouzité moduly a knihovny v ALM
« Dynamicka podpora sité

- Sitovy transformator

1
=

Line-side inverter
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Island Grid (Ostrovni sit)

» Ostrovni sit, ktera napaji pouze omezenou oblast a neni pfipojena k verejné napajeci siti
* Moznost individualnich parametrd napajeci sité

Generator Generator-side DC link Line-side inverter Grid filter Transformer Island grid
inverter

== AR

* Pouzité moduly a knihovny v ALM
»  Grid droop control
- Sitovy transformator

mES
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Microgrid (Lokalni mikrosit’)

» Lokalni napajeci systém s vice zdroji elektrické energie

* Mduze i nemusi byt pfipojen do napajeci sité

Generator Generator-side

* Pouzité moduly a knihovny v ALM
» Grid droop control
« Dynamicka podpora sité
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Prehled implementovatelnych funkénich modulii

1,2

« Sitovy transformator

2;0,85

« Dynamicka podpora sité

» Grid droop control 04 -

0,2;0,05

0; 0,05§=gf ' 0,25;0,05

-0,5 0 0,5 1 1,5 2 2,5 3 3,5
t[s]

—p Standardni kfivka = @ = Nejprisnajsi kfivika
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Modul Sitovy transformator

Slouzi k magnetizaci, synchronizaci a pfipojeni sitového transformatoru k vykonové nebo ostrovni
siti
Magnetizace transformatoru

* Pro snizeni vysokych zapinacich proudu

* Probiha z DC meziobvodu ménice

*  Vyuziva 2 moduly VSM10 (jeden na sekundarnim vinuti a druhy na strané sité)

«  K'sepnuti vypinaCe dojde po synchronizace amplitud, frekvenci a fazi obou napéti

|dentifikace parametru transformatoru
 ldentifikuji se hlavni a rozptylové indukCnosti transformatoru, fazovy posun a korekce napéti

Monitoring sitového filtru a transformatoru
» Detekce zkratl — vyzaduje dynamickou podporu sité — vyvola okamzité vypnuti
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Modul Sitovy transformator — Magnetizace transformatoru

VSM 1 VSM 2
= 3
”'ESIEMENS ;
- CD:==:
Power S120 Grid Isolation Line
Source Infeed Trafo Breaker
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Modul Sitovy transformator — Mtize zacit proces synchronizace na sit’

VSM 1

ISIEMENS

VSM 2

{
= GDi=-=
\ / :
A H—Ea
Power S120 Grid Isolation Line
Source Infeed Trafo Breaker
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Modul Dynamicka podpora sité — ,,Grid participant®

Definované podminky:

« 'V pfipadé poruchy se nesmi zdroj odpoijit od sité
» P¥i poruSe musi podpofit sit injekci jalového vykonu
* Po odstranéni poruchy nesmi odebirat vice jalového vykonu,

nez pfed poruchou

VSM 1

H

SIEMENS|

VSM 2

Velikost ¢inného i jalového vykonu je fiditelna podle potreby

ol : 7 I
= \@}

Power S120 Grid Isolation
Source Infeed Trafo
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Slouzi jako podpora sité pfi poklesu napéti po definovanou dobu (stanoveno provozovatelem sité)
Zajisténi zkratového proudu pfi poruchach sité

|
|
|
I
| A

Line
Breaker

Island Grid

Line
Breaker

Power Grid

Jalovy proud pfi
odchylkach napéti
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Modul Dynamicka podpora sité — ,,Grid participant®

* Anti-islanding

» Aktivni detekce ostrovni sité — pokud je odebirany vykon v ostrovni siti stejny, pak by ménic

nepoznal, ze byla sit odpojena

VSM 1 VSM 2

&

SIEMENS

@ e

VSM 3

£ L

laag.

Power S$120 Grid Isolation Line
Source Infeed Trafo Breaker
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Modul Dynamicka podpora sité — ,,Grid participant®

» RozSifena detekce napéti a frekvence (FRT)
* Je mozné naprogramovat 2 + 2 charakteristiky po 10 bodech
* Pokud dojde k odchylce, dojde k reakci dle poZzadavku v Grid kodu
» Napf. nedojde k odpojeni pfi odchylce napéti nebo frekvence a je zajisténa injekce proudu

VSM 1 VSM 2 VSM 3

- |
& =l <D -{ m;ﬁ-%”ﬂ

Island Grid Power Grid
Power S$120 Grid Isolation Line Line
Source Infeed Trafo Breaker Breaker
U F Y
7
U,
400ms U
45%
5% / 200ms .
to t
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Modul Dynamicka podpora sité — ,,Grid participant®

Power grid operation: Power generating syslem operales as current source

o : A
|_Upg [T Z T _Adtive curent
- = » Reactive current !
5\ J

Generalor Generallnr-slde DC link Grld-slnle inverter Grid filter  Transformer

inverter

N

o
- el
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Elels?d
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7 Torque W— I Upec | L Line frequency 1
1 Y i e . TR e ‘." 4

Island grid operalion: Power generating system operates as vollage source
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Modul Grid droop control — ,,Grid builder*

» Predpoklad je, Ze je napéti DC meziobvodu fizeno z jiného zdroje, nez pres ALM (baterie, ...)
« Umozniuje regulaci napéti a frekvenci v ostrovni siti (U a f rezim)

» Lze definovat pfechodové charakteristiky zdroje

VSM 1 VSM 2 / \

‘H ' J\'"’ s
L z A NS / \\/
ﬁ ‘ (:@) - i 1 |v‘,\-.“ TR /”“m .. e} \ ] .
e A KK X
P $120 Grid Isolati Li Island Grid A NS g |
ower ri solation ine
Source Infeed Trafo Breaker k /

3 Phase System
50Hz, 400V,
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Modul Grid droop control — ,,Grid builder*

« V pfipadé, ze se na siti nachazi dalSi zdroje, je nutné nadefinovat krivky pro efektivni spolupraci s

s nimi (zdroje spolu jinak nemusi komunikovat po sbérnici)

SIEMEN
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Power
Source

S120 Grid
Infeed
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Modul Grid droop control — ,,Grid builder*

* Obsahuje funkci ,Start ze tmy*“ (Black start)
« Zkontroluje, ze je sit bez napéti — postupné dojde ke zvySovani napéti na jmenovité hodnoty
« Moznost nastaveni automatického startu

-

Power
Source

SIEMENS!

—

VSM 2

1 =g
e
S120 Grid Isolation Line
Infeed Trafo Breaker
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Modul Grid droop control — ,,Grid builder*

* Umoznuje synchronizovat sit' s externimi sitémi

VSM 1 VSM 2 |~ VSM 3

=

SIEMENS -
g= SRR M - e
L e i = |
S st |
Island Grid Power Grid
Power 5120 Grid Isolation Line
Source Infeed Trafo Breaker
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Modul Grid droop control — ,,Grid builder*

Page 21

Power grid operation: Power generating syslem operales as current source

Torgue | o b e Y Can sl meetst .
I LySpeed .= L_UDC ~ r—;lu_ictfefu_m:t_i @
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Generalor Generallnr-slde DC link Grld-slnle inverter Grid filter  Transformer

invertar
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Island grid operalion: Power generating system operates as vollage source
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Licencovani modulu /:7307
0

Ica, .
enS[ng fun
« Sitovy transformator — Licence neni tfeba Cliop
Od
Ule
. 1x . . ot IiC‘e
« Dynamicka podpora sité (S01 licence) ”Sed
Article numbers (ColL) Description Corresponding Active Line Modules
6SL3074-0AA07-1AHO if ALM frame size Booksize 6SL3130-7TE...
6SL3074-0AA07-0AHO if ALM frame size Chassis Chassis with hardware version for grid
converter application
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Licencovani modulu

» Grid droop control (S02 licence)

Article numbers Description Corresponding Active Line Modules
(Col) ALM power
range

6SL.3074-0AA08-8AHO 0 to 50kW  |6SL3130-7TE21-6AA4 / 6SL3130-7TE23-6AA3

6SL3074-0AA08-7TAHO| 51 to 100kW [6SL3130-7TE25-5AA3 / 6SL3130-7TE28-0AA3

6SL3074-0AA08-6AHO| 101 to 200kW |6SL3130-7TE31-2AA3 /2x 6SL3130-7TE28-0AA3 (parallel connection)

6SL3074-0AA08-5AH0| 201 to 350kW [2x 6SL3130-7TE31-2AA3 (parallel connection) /6SL3330-7TE35-0AA4

6SL3074-0AA08-4AHO| 351 to 650kW [6SL3330-7TE41-0AA4 / 6SL3335-7TG35-8AA4 / 6SL3335-7TG35-8AA8

6SL3074-0AA08-3AHO| 651 to 950kW [6SL3330-7TE41-4AA4

6SL.3074-0AA08-2AH0 | 951 to 1250kW [6SL3330-7TG41-0AA4

6SL3074-0AA08-1AH0 | 1251 to 1600kW [6SL3330-7TG41-3AA4 / 6SL3335-7TG41-3AA4 /6SL3335-7TG41-3AA8

6SL.3074-0AA08-0AH0 | 1601 to 2000kW [6SL3335-7TG41-6AA4 / 6SL3335-7TG41-6AA8

» Aktualizovany seznam licenci naleznete zde

Page 23
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Implementace licence do ménice

« Stazeni licence z \Web license manager
* Implementace je stejna jako jiné licence na Sinamics S120 — Licenci je nutné zkopirovat na CF kartu do

Keys

"Certificate of License" for Runtime options SIEMENS
Objective with "eCoL" (pure license orders) lngemuity for tife.

» Shortest time through complete digitization of the transaction
* With "eColL" entry an e-mail with link to OSD is sent

» OSD has a direct connectionto WLM

» Automated management of "eCol"in OSD

Page 5

SIEMENS
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Uvolnéni pozadovanych modull ve Starteru

|_—‘_|§|a 5120_CU320_2_PN [5120 CU320-2 PN]
» Overview

...}} Communication

> Topology

m Control_Unit

-1 Infeeds

%] Insert infeed

E| Infeed

----- L L0ssiDCC chag
1) » Configuration
..... > Expert list

..... > Control logic
[]...}} Functions

..... » Communication
- ¥ Diagnostics
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Configuration ] VSM analog inputs | V5M supply voltage measurement | VSM temperature sensor input

Name: Infeed PROFldrive telegram

Drive object no.; 2) 2

Function extensions I | Function modules [ tech. packages... II

Line supply

Rated line data: 400 Vrms 3ph AC | 5060Hz
s B

Line filter

Type: AIM 400 V 16 kW

Order no.: 6SL3100-0BE21-6AB0

VSM

Component number: 3

Type: Voltage sensing module

Order no.: 6SLI0S3-0AA00-3A xx
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Uvolnéni pozadovanych modull ve Starteru

Object properties

Name:

3)

Jinreed]

General§ Function modul

Select the individual function modul

Function module selection:

Technology Packages

Drive object no.

[V Line droop control

ra conne: n

[~ Free function blocks

[~ Master/Slave

[ Software gating unit

[~ Braking Module external

Cooling unit

[~ PROFINET CBE20

5

6)

Wizard...

Configuration - $120_CU320_2_PN - Infeed - additional data

ﬂur—' Infeed: Infeed
(V] Process data exchang

¥ Line/DC-link identification at first switch-ore
Caution:
The determined values are stored safely against power loss.
If the power supply or the DC link [removal/adding of devices) of
the drive line-up is subsequently changed, an identification must be
| performed again.

O Summary

Cancel ‘

Help

Page 26 Restricted | © Siemens 2022 | Kozak | DI FA SUP TS | 2022-09-07

Device connection voltage: |4l10 ¥ 3-phase AC 50-60 Hz

‘l I _’] ¥ Line filter available

[(41)A1M 400 16 Kiw' (BSL3100-0BE21-6480) |

r Optional Basic Line Filter booksize 400V 16 kiw/
(65L3000-0BE21-6DA0)

‘ [ Parallel connection infeed (65L.3130-7TE21-68%% - 16 KW/
‘ =
¥ Voltage sensing module available
Number of VSMs: 3= 7)
[ Braking Module extemal

[ Master/Slave

<Back [ New> |  cCancel | Hep |

SIEMENS




Dulezité funkéni diagramy v List manualu

Page 27

Line transformer

Function diagram No.

Function diagram name

7987

Line transformer - negative sequence system controller

7988

Line transformer - island grid black start sequence control

7989

Line transformer - island grid synchronization sequence control

7990

Line transformer - transformer model (p5480 = 1)

7991

Line transformer - line filter monitoring

7992

Line transformer - PLL2 (phase locked loop 2)

7993

Line transformer - transformer magnetization voltage threshold

7994

Line transformer - transformer magnetization sequence control

7995

Line transformer - island grid synchronization voltage threshold

Grid droop

control

Function diagram No.

Function diagram name

7982

Grid droop control - grid droop, voltage correction

7983

Grid droop control - direct component control, harmonics control

7984

Grid droop control - modulation depth control

7986

Grid droop control - sequence control overcurrent

Dynamic grid support

Function diagram No.

Function diagram name

7996

Dynamic grid support - characteristic

7997

Dynamic grid support - current limiting (p5501 = 1)

7998

Dynamic grid support - sequence control

7999

Dynamic grid support - line monitoring, anti-islanding
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konkrétnich parametr(
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pouzi

v
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Volné nastaveni dle manualu
» Vyuziti DCC chartu uGrid

SIEMENS
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Rizeni — DCC charty pGrid

» Zakladni pfehled:

Bl: Switch on ALM

paiiey |
20300

BO: Vdo-Control by ALM (TRUE: active/ FALSE: deactivated)

BI: Activate OFF-Grid Mode NG
% BOr Statemachine running in SteadyState
BE Request Operation with Grid Support g G
BOx Grid support (TRUE: activated / FALSE: deactivated)
BE Acknowledge faukts / Reset Statedviachine
i COx Intemal State  rorrreos
DCC State machine O
. BO:CUDOS Profinet
BI:FB LC 1 (TRUE: closed / FALSE: open) BO: energize LC 1 (TRUE: close /FALSE open) 7 —— / e
LB0D g LA N 3 ] ]
A . BO:CU DO9 Profinet
BI:FB LC 2(TRUE: closed / FALSE: cpen) DIDCs BOx enerpize LC 2 (TRUE: close / FALSE: open) (et
2162
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Rize

ni — DCC charty uGrid — Komunikace

* Navolime potfebnou délku komunikacnich slov

Page 30

IF1: PROFIdrive PZD telegrams ]le: PZD telegrams |

Communication interface: PROFINET - Control Unit onboard (isochronous)
The PROFIsafe communication is performed via this interface

The PROFIdrive telegrams of the drive objects are transferred in the following order:
The input data comesponds to the send and the output data of the receive direction of the drive object.

Master view:
Input data| Output data
Object | Drive object | -No. Telegram type Length Length
1 |Contrel_Unit (1 SIEMENS telegram 350, FZD-2/2 2 2
2 (A_INF_02 2 SIEMENS telegram 371, PZD-5/8 8 5
Supplementary Data 2 2
DOs that are not assigned to a slot. (No cyclic data exchange)
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Rizeni — DCC charty uGrid — Komunikace

PZD Function BiCo Reference
» Receivedata |1 sit AMcontrol Word

0 p21600 Switch on ALM Boo

1 p21601 Activate Off-grid Mode | Bool

2 p21603 Request Operation Bool
with grid support

3 p21623 Acknowledge fauits & | Bodl
reset state machine

4 p860 Line contactor feedback
signal (LC1)

5 p5583[1] Island grid Bool
synchronization signal
sources: Circuit breaker
feedback signal
p21620 Feedback LC2 closed | 509

g .

7 .

8 =

0 .

10 p854{0] Control by PLC/no Bool
control by PLC

11

15

Page 31
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Reactive current setpoint | p3611 Infeed reactive 4000Hex = p2002
current supplementary
setpoint
DClink voltage additional | p3511 DC link voltage 4000Hex = p2001
int il I tooint
(main value is set in
p3510)
Mtasutdvahndac:ve ﬂiﬂOAgnponr 4000Hex = r2004
power consumption setpoint for decoupling .
the island gird loads (e.g. P —
from power meter)
Measured value of p21571 R':rae&veeum 4000Hex = p2002
"mm" sy or S setpoint for decoupling (neagtive value!)
island gird loads (e.g.




Rizeni — DCC charty uGrid — Komunikace

 Transmit data

Page 32
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PZD | Function BiCo Reference
1 | Bit | ALM Status Word r2089(0] Binector-connector Vdc 170 Actual DC link voltage | 4000Hex = p2001
= e [ 4 Grid Voltage :ﬂs{m:mvm 4000Hex = p2001
1 r899.1 Ready Bool 5 P r82 Active power actual 4000Hex = r2004
2 1899.2 Operation enabled Bool value (neagtive value
3 12130.3 Fault present Bool : . s
- e p— ool 6 I_react :ﬁ:aeuveeumm m;z:z
H . is generation)
6 r809.8 Switching-on inhibited | 509! 7 Statemachine: Active 121599 Internal state Integer
7 12139.7 Alarm present Bool -
: - 2
- e T—— Bodl Alarm-ID 12132 Actual alarm code Integer
= i 10 Fault4D 12131 Actual fault code Integer
1 180911 Precharging complete | 509
12 r8909.12 Line contactor closed | 509
13 .
14 -
15 i
2 | Bit | Application status word | r2089{0] Binector-connector
status word 2
0 121585 Vdc control active Bodl
1 r863.1 Energize contactor Bool
e
2 121507 close LC2 Bool
3 5402.0 Line droop control not | 509
actve
s r5402.0 Line droop control Bodl
actve
Boal

r21595 ALM running in steady
state

15

SIEMENS




Rizeni — DCC charty pGrid — Rizeni

* On/Off - p21600
* Rezim On-Grid — Fizeni €¢inného a jalového vykonu
* Rezim Off-Grid — fizeni U/f
* Resynchronizace/Decoupling — pomoci p21601 je mozné se odpoijit od sité do rezimu Off-Grid
 Reset — p2103
* Running in steady state:
« ALM pfipraven k zapnuti v rezimu on-grid
* ALM pracujici v rezimu on-grid
« ALM pfipraven k zapnuti v rezimu off-grid
* ALM pracujici v rezimu off-grid
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Mozné topologie

Management zdroji
AC zdroje Systém promeény energie

Vl Elektricka sit’

SINAMICS $120

Motor Module
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Ulozisté elektrické energie + Smart power management

ALM [SMM

Capacitor
Management
System
CMS-Lite

AIM

Elektrolytické
kondenzatory

Zameéfeni na vykon
Pro kratkeé, vysoké a Casté
vykonoveé Spicky
Pro kratké poruchy sité /
nizkou spotfebu energie

Page 35

Capacitor DC-DC-

Management - Chopper

System SINAMICS
Motor Module,

DCDCCONV

Ultracapacitory, primo pfripojené nebo
pfipojené pres DC-DC-Chopper

Zaméfeni na vykon
Pro stfedni vykonové Spicka

Pro delSi poruchy sité a odstavky
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DC-DC-
Chopper
SINAMICS
Motor Module,
DCDCCONV

3rd party
products

Baterie
Zameéfeni na energii

Pro dlouhé vypinaci
procedury nebo autonomni
provoz stroje

SINAMICS
Lst.zz Motor Module

SIMOTICS
2. Motors

& lr( Q)
L.

o

Setrvacnik

Zameéfeni na energii

Pro kratkeé, vysoké a Casté
energetické piky

SIEMENS




Ke stazeni

* Manual pro Sinamics Grid Infeed ke stazeni zde

» List manual pro Sinamics S120 ke stazeni zde
* DCC charts a popis k nim na vyzadani

+ S5120 MoMo v kombinaci s bateriemi — manual ke staZeni zde
+ S$120 MoMo v kombinaci s ultrakapacitory — manual ke stazeni zde

+ S120 MoMo pro pfipojeni k dalSimu méni€i — manual ke stazeni zd

» Technologicka knihovna pro uvedené kombinace MoMo + DC zdroj ke stazeni zde
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| Diky za pozornost
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