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CopepxaHue

O komnaHun EGSTON Power

0O630p cncrtembl COMPISO

CtpykTtypa COMPISO

[MogkntodeHmna COMPISO

LleHTp ynpasneHmna COMPISO Control Center (CCC)

[[eHepaTop curHanos Arbitrary Waveform Generator
(AWFG)

[IpnMepbl BHegpeHUS

Page 2 WORLDWIDE AUSTRIAN POWER



EGSTON

Overview
2017 24+
KIIOCTEPHEBYPT (KLOSTERNEUBURG) Prlvatstlftu ng Wunderer

Page 3 WORLDWIDE AUSTRIAN POWER



NcTopua KoMnaHum

OcHoBaHa
ITT EGGENBURG

ALCATEL
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Bowno B cocTtas

BbiKyn HanpasaeHua u
OCHOBaHME KOMMaHUK
EGSTON SYSTEM
ELECTRONICS

Hosoe noapasaenexHve
CMNOBOW 3N1EKTPOHUKMU

Mpemua 3a MHHOBALMOHHYIO
cuctemy COMPISO P-HIL

1-bI NpoekT

(Hopserus)

2018
1-blA MmeraBaTTHbIN
OcHoBaHue npoekT FH-ISE

EGSTON POWER Germany
ELECTRONICS GMBH

EGSTON

2020
MeraBaTTHbI NPOEKT
Aurora
USA

2017 2019
1-bIt NPOEKT B MeraBaTTHbI NPOEKT
CWA Onn yHusepcuteta KIT
Virgina Tech Kapncpys, Germany
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EGSTON

O630p 4Q ycunutena cepun COMPISO

NmnynbcHbIM NnpuHumMn paboTbl (LUMM 125 Klu)

MouwHocTb rpynnbl yeunutenen: ot 100 KBA go 1.2 MBA
Bbixoa, 1 kKaHana ycunutena AC: 250B/126A, DC: 732B/150A |

Pabouasn yactota: OT0 'y oo 5 Ky, BO Bcem AMana3oHe HanpaKeHumn | ggg
s

[aNbBaHWYECKas N3015UMA BbIXOAOB YCUNUTENSA
MepeTok mouwHOoCcTK B 06a HanpaBaernus (pexum 4Q)
PeKynepauua sHeprmm ot UCMbITYyeMOro yCTPOMUCTBA
KoHdurypatop BKAOYEHUA YyCUAUTENEN B rpynnbl

[MBKoCTb BbibOpa pexxnuma paboTbl N KOHGUTYPALUK

BCTpOEHHbIe nameputenm n CUCtema 3aLLNTbl

BoasiHoe oxnaxaeHue ycunurenen
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EGSTON

Ctpyktypa COMPISO- Pexxnmbl BKNIOYEHNSA KAHANOB YCUITUTENS

Configuration
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Hezasucumoe
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EGSTON

Ctpyktypa COMPISO- Pexxnmbl BKNIOYEHNSA KAHANOB YCUITUTENS

Configuration

>_ A1
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[MOCTOAHHbLIN TOK

Op,Hoc|>a3Hoe EmnonﬂpHoe O,EI,HOFIOIIﬂpHoe
1x AC single phase 1x DC-bipolar DC-unipolar
(o
lac lpc
Ipc

Vac Vbc - >
o—e

Voc
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EGSTON
Ctpyktypa COMPISO-2 rpynnsl ycunutenemn no 4 kaHana

LUkap yemnntenal LWkad ycnnurtena 2

1GAMP4A 2GAMP4

LLIkad 610Ka nuTaHmA
P o o e _|cbA>—% Lot |—o A1.2
400 B/ 3 d) Shc;?:gh Tran(:;i:irmer ActivEenEront
3 : 3 - e
@—o—o/ (0’ % 94.\_0/ Lo A2.1 _@4.\_/ Lo A2.2
Galvanic llsolation ~
e \ e
CDA >—0——o" | Lo A3.1 %.\—0/ Lo A3.2
SFP-HIL
SFP-RT-LINK

POF—-RT-LINK B > »
SFP-UDP CDA 00— | Lo A4l CDA 00— Lo As2
. ETHERNET G '\

_ o DC- o DC-

ECC |[——T—— PLC

oo []]]

CcCD CCD
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EGSTON

Ynpasnsouwwme nogknroveHns k COMPISO

COMPISO System Unit
External HIL SFP - RTLINK
SFP - UDP
Ethernet CONTROL o~ =0 ouT
Le] (o]
g APP n EGSTON RTP " POF - RT-LINK I
8 EGSTON App
giSCDPE |Q Q
(0] 0 0
= |
External HIL
PowerSCOPE
= = U= :::E Low Volcage Analog IO
ERS ccC
? o ? 0SCILOSCOPE SIGNAL GENERATOR
02 0
EGSTON COMPISO
REMOTE SUPPORT CONTROL CENTER
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EGSTON

[1O COMPISO Control Center (CCC) B pexunme Bbibopa KoHduUrypaumnm

File Settings View Help

COMPISO Control Center

()
@ cabinet 1
are | 189S v @ Fan
A
@ Group1 @ Group 2
6 Setpoint Source Internal AWFG >
> Configuration Bl®
Operation mode | - no operation mode - b
Il 4 Source mode - no source mode - >
Controller group A VA
Controller group B V4
Edit Trips | CCD Registers
@ WaterTemp @ Water Flow & OscCntlA
@ CDAs @ SFP @ OscCntlB
@ cmB
Clear Trips
Logging
EventType Timestamp CSU Group Device Type
1 info 2020-06-04 06:47:31 1 0 1 PLC
2 info 2020-06-04 06:47:31 1 [} 0 PLC
bl 3 info 2020-06-04 06:47:24 1 o 1 PLC
Page 10

3 6:47AM 1%
grandmaster = Logout EGSTON
COMPISO Control Center-V 0.3.8
File Settings View Help
COMPISO Control Center
@ cabinet 1
AC P
o—t @ ,
PLC Registers
'}Ega v & Fan
@ Group1 @ Croup2
Setpoint Source Connected ! £ Reset GAMP/CDAS
=X ()R -0iA 1
Configuration o @aic \"/C \/rMs DO!A
DC v
Operationmode  Three phase + N v RMS EVC v :@ DC oov
Source mode Voltage - RMS SV
Controller group A V'
5 yam s OLA L2
Controller group B / NS \_®’Ms OQOA
Edit Trips  CCD Registers oC ggv
P eg RMs 0OV oc -00vV
rRMs OEv N
@ Water Temp @ Water Flow @ OscCntl A
@ cpAs # sFP @ OscCntlB —~t (T\DC__-B2aA a
@ cmB LS \rMs D2A
DC 80v
rMs OOv DC 00v
rMs OBV
LS =0.iA N
Subject Clear Trips ~< oc 00v \/RMs O!A
Inverter of f RMS gOv

Inverter Disabled

Output opened
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EGSTON

[1O Arbitrary Wavefom Generator (AWFG) 3agaHust opMbl BbIXOAHOMO curHana

AWFG (EGSTON Function Generator)

K

Harmonics - unsaved®

frequency [Mz]smplitude [%)>hase offset [*

GAMP 1 : e
GAMP 2 = s s
Modes (SCADA config: 1) 3 30.00 0.00

¥ 4
& Connected Three phase + N (U/U) L4 0.00 0.00
4 10.00 0.00

Apply to CDAS =

1 ¥2 W3 ” eiatd = - = - 6 0.00 0.00
< Output enable Output enable Output enable o4 000 200

Configuration Configuration Configuration Config
8 0.00 0.00

Values Waveform: ' Sine = Waveform: Sine o Waveform:  Sine > way
: - -

v Amp 100.00 = Amp (V) 100,00 * Amp [VE 100,00 * Amp [V 100,00 * Amy
0.00 0.00

¢ Freq | 50.000 3 rreq [Mz) 50,000 ¢ Freq Mz} 50,000 * Freq [Hz): 50,000 ¢ Frec ©
Phase ['] 0,00 * Phase [} 120,00 = Phase [ 120,00 2 Pha 11 0.00 0.00
Offset [V]: 0,00 = offset [V] 0,00 = Offset [V} 000 = offs 12 0.00 o
Onen Cave o Cancel
¥ Harmonics set ) Harmonics set ¥! Harmonics Egston Power Electronics GmbH - AWFG (2.7.3) for CSU 1

Status: running Status: running Status: [~ H

> & 4
GAMP 1 GAMP 2

AWFG signal preview
— — — — — —~ — Modes (SCADA config: 1)
¥ Connected! Three phase + N (U/U)
Apply to CDAS
1 42 ‘3
¥ Output enable ¢ Output enable ¥ Output enable Output enable
4 Configuration Configuration Configuration Configuration
Values Waveform: Sine - Waveform: Sine x Waveform:  Sine - Waveform:  Sine
v Amp | 10000 Amp V] 100,00 * Amp [VE 100,00 * Amp [V]: 100,00 = Amp [V): 0,00 *
“ \ | ¥ Freq | 50.000 Freq [Mz]: 50,000 * Freq [H2): 50,000 * Freq [Hz). 50.000 * Freq [Hz): 50,000 ¢
\V / [ Phase [: 000 Phase [ 120,00 % Phase [: 12000 Phase [ 180,00 2
Offset V): 000 * Offset [V]. 0,00 = Offset [V} 000 = Offset [V]: 000 =
¥ Harmonics set ¥ Harmonics set ¥ Harmonics set Harmonics set
» set ¥ Add
VA Status: running Status: running Status: running Status: running
&
Ready (Connected to 10.52.254.200): SW-Vs: 3.0 AWFG signal preview
v/® COA1
/% CDA2
/% CDA3
" CDA4

v I
0 120
V/A V/A
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EGSTON

PedepeHu-nucT: JlabopaTtopust Prosumer & DER Emulation

Mate ycunutenen CompiSO ucnonb3yeTcd Ond uMutTauuu nNatm 3gaHvi. [IBa gpyrux ycunutenen WCnosib3yrTcs B KadecTBe
AOMNOMHUTENBbHOW Harpysku Unu reHepaumm, KoTopble MOryT 6biTb NOAKMOYMEHbI K MPOU3BOSTbHON LLUMHE HU3KOrO HanpsiXXeHus, 0Bbl4HO
MCNonNb3yemMon Ans UMnTaunm BO30OHOBSIEMbIX MCTOMHUKOB, PacronoXeHHbIX 3a npegenamn 3gaHun.

COMPISO

e 1
i i_Egston | @ 1Solar Wind :
b Load Emulato - =0Bus 1 @|
le’ SO P
= =lBus 3 ] H
= :=SLJ§§ VBESS Charging |
{ |- station !
1
20/0.4 Ky | 0:4/0.4 kv '_I |
630 kVA I ! ! 1
E . .
m— Experiment Grid Building 4
m— Feedback Grid
Building 5

Bus 2

180m

140m 100 m
70m? " Il 70m? : II 70m? | lI

25s0kva  Busl Bus 10 Bus 9 Bus 7

Electric Grid Single Line Diagram

Source:

Peric, Vedran & Hamacher, Thomas & Mohapatra, Anurag & Christiange, Franz &
Zinsmeister, Daniel & Tzscheutschler, Peter & Wagner, Ulrich & Aigner, Christian &
Witzmann, Rolf. (2019). CoSES Laboratory for Combined Energy Systems At TU Munich.
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https://mediatum.ub.tum.de/doc/1578021/4tla7v50mt44atyn3hoo18ryg.pdf

EGSTON

PedepeHu-nuct: Ncnonb3osanne P-HIL ans aBnaunoHHoro obopynosaHus

Page 13

JTaGopaTopHbIN CTEHA UCMbITAHWUS SNIEKTPOrEHEPUPYHOLLIMX YCTAHOBOK A1 aBMALMOHHOIO U KOCMUYECKOro NPUMEHEHMS

NcnbiTatenbHbin cteHa P-HIL, onucaHHbin B
cTaTb€ MO CCbIfIKe HWXe, MOXeT pabotatb B
NapHOM pexume anst UMMTaunm OgHOBPEMEHHO
MCTOYHMKA N Harpy3kn u aMynupoBaTb CUCTEMY
C nepegadvyen pearibHOM MOLLHOCTU Mexay
HUMKU. B 9TOoM cTaTbe npuBeOEHO oOnucaHue
cteHaa u paboTbl Ha HeM nNpu aMynNAUUK
9NEKTPUYECKOM MallUUHBLI N npeobpasoBaTens
MoOLWHOCTM Ha nnatgopme P-HIL Ha 06ase
CUCTEMBI COMPISO CSU200-1GAMP6
komnaHum EGSTON Power Electronics.

Source:

J. Noon et al., "A Power Hardware-in-the-Loop Testbench for Aerospace

20

13

10

Comparison of Simulated and Real-World Induction Machine

-M““tJ-

o /ﬁ, P “"'nl.i
\\:h.q..-rﬂ’
Wi

Real-warld
Simulated
Emulated

h‘l‘ﬂ.rﬁ

"ldr

0.16

Applications," 2020 IEEE Applied Power Electronics Conference and Exposition (APEC),
New Orleans, LA, USA, 2020, pp. 2884-2891, doi: 10.1109/APEC39645.2020.9124299.

0.165

Time (s)

0.7

0.175
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https://ieeexplore.ieee.org/document/9124299

EGSTON

PedepeHu-nuct.— UcnblTatenbHbi cTEHO AN conHeydHon naHenu (PV)

AtTecTtauua o6opynoBaHuA ANl CONMHEYHbIX NaHesneun

Jlabopatopuss  npoBOAUT  MMWUTAUMOHHbIE  UCMbLITAHUA NO  UHTErpauumu
OTOINEKTPUYECKON TFEHepaunmm B HU3KOBOSMLTHbIE ceTu. JlabopatopHas
yCTaHOBKa COCTOUT U3 TPeEX YacTen:

* Mopgenb conHeyHon naHenu (CI1).

» Kommepueckumn niseptop ansa Crll.

* Ycunurtenb MOLLHOCTMW.
[MepBas cxema 13 4 KaHanoB ycunuTenen Ncnonb3yeTcs A1 aMynauum CUCTeMbI
noctosiHHoro Toka ot CIT.

BTtopasa cxema amynupyet paboty CIT cCOBMECTHO C CETHO NEPEMEHHOIO TOKa.

Source:
A. Spina, “Power hardware-in-the-loop testbed for Photovoltaic Systems Simulation”
2018 Annual Report from the Institute of Energy Systems, Energy Efficiency and Energy Economics, pags 52,53.

Page 14

A) Laboratory grid-connected mode

RT Simulator

PV-Generator
Model

600 400
Vdc Vac

-— LT
i

COMPISO

B) Full PHIL mode

RT Simulator

PV-Generator
Model

Schematics of the PV-testbed operation modes
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https://eldorado.tu-dortmund.de/bitstream/2003/37859/1/Jahresbericht_2018_gesamt_final.pdf

EGSTON

PecbepeHu, NUCT.— Energy Lab 2.0 B TeXHOJ'IOI'l/I‘-IeCKOM VIHCTVITyTe Kapncpya

P -‘-..o

N
e Ay

w s Se "

i :

=

-4 ~
T -
-_—' — .

e = < e E-__ E—.‘J = M.H;(%Bmeﬂgék

«JlabopaTopus «Power Hardware in the Loop»(PHIL) MoLLHOCTLIO 1 MBA aBndetcsa camsiv Mou.er

LEHTPOM U1 [aBHOW 4Yactero «LleHTpa wmopenupoBaHus U ynpaBneva MHrennéKTyaanbuvM -3‘*epremqecr<MM|/|
cuctemammy, Co3gaHHoOro B pamMmkm npoekta Energy Lab 2.0».

Source: P-HIL laboratory’s webpage il 8 | K C_NC%GV
www.itep.kit.edu/english/68.ph -k

LAB 2.0
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http://www.itep.kit.edu/english/68.php

EGSTON

KoHTaKThbl

Aannanb CKnMémukm (Mr. Daniel Skibicki)

Tel.: +43 664 256 8127
Mail;

[MpencrtaButenbcTBo B Poccuu:
3A0 «IHJTAB»
E-mail:
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