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SYSTEM OVERVIEW
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SYSTEM OVERVIEW

Transmission grid section
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IBR MODELLING AND IMPLEMENTED .o
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IBR MODELLING AND IMPLEMENTED
CONTROL SCHEMES Sy

control |

MVDC head stations — Grid following control L e

- Transformer as AC substep interface

- MMC5 model

- Tline substep interface on DC-side
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IBR MODELLING AND IMPLEMENTED _ 5

CONTROL SCHEMES orming |
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MVDC head stations — Control integration ——=
Control development in Matlab/Simulink |Grid fol::))lvlvtirnogl : 60 kV/400 kv
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Build control as C-Code

Calculations with draft variables in RSCAD
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IBR MODELLING AND IMPLEMENTED

CONTROL SCHEMES

MVDC head stations — Control integration

- Import C-Code as block in RSCAD

- Enter values in block mask
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IBR MODELLING AND IMPLEMENTED
CONTROL SCHEMES

DC/DC converter — Dual Active Bridge

Emulate the current behavior of a DAB in controlled current sources
Average model

Control implemented from literature directly in RSCAD
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IBR MODELLING AND IMPLEMENTED
CONTROL SCHEMES T
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New control concept — Phase Restoring Principle | #oku/a0k,

Implemented in mainstep with controlled voltage sources and inductors
Average model

Control directly implemented in RSCAD
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INTEGRATION OF TIME-VARYING RESOURCES

C C - Simulative scaled
Simulative scaled PV-infeed o vntond [ G

- Implemented as dynamic PQ source

- Option to either use sliders or predefined dynamic data as input

- Predefined dynamic data: e e
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INTEGRATION OF TIME-VARYING RESOUR%ES
|

Simulative scaled wind-infeed %i

Simulative scaled
dynamic wind-infeed

- Implemented as controlled current source

- Predefined dynamic data as input:

)
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second period ﬂﬁ»—a o] PTEMORH —58
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INTEGRATION OF TIME-VARYING RESOURCES
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- Enhanced Ideal Transformer Interface to connect LV Microgrid-Lab to
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- So far MMC storage system and switchable loads used as hardware
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HARDWARE RESOURCES

Core allocation

- The entire system can be simulated on one rack
- In order to integrate further components into the testbench, the overall system can be partitioned
and simulated on two racks

@ Processor Assignment m] =

5521 X
Controls Processor Assignment
Ci 1
Core 1 Ta:a\Lg(:i:WED.C- Cd:le. sl - I I I I I
Core 2 Total Load: 200.0 SUSSTER
Core 2 Total Load: 300.0 SUSSTER
Core 4
Core 4 Total LSLZ; 300.0 SUSSTER
Core 5 i
) Core 5 Total Lg:i: 300.0 HetwerkSolufion
8
coe6|!  conTROL _GROUP, 1] Ta:a?f’;g_ 0.0
Core 7
core7|  cowmROL _GROUP. 2 Total Load: 0.0
Core 8
o 2500 [ iIEIEIl]
Core 0
Core @ Total Load: 289.0 I I I | I I
Core 10 I I
Core 10 Total Load: 286.0
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
Power System Components (Load Units)

2023 EUROPEAN

RTDS:wwen. 2023 EUROPEAN USER’S GROUP MEETING WRTDS

USER’S GROUP MEETING 2023 AMETEK




OPERATION OF THE TESTBENCH
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OPERATION OF THE TESTBENCH

Startup script

(Re-)Setting selceted
sliders to predefinded
positions (e.g.
reference power at
head stations)

Deactivating
converter controls
and locking of
generators

Open feedback loop : :
of PHiL interface Start simulation

After ramping up
phase activating Set sliders to defined Close feedback loop :
controls and unlock operating points of PHiL interface Updating plots
generators
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CONCLUSIONS
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