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01 AABIF= 02 AlE8|0|M 03 AlSAlE20|E 4 7|E} ol X] AlFEK]
Speedgoat RT—Simulator & RCP ® MATLAB/Simulink Based EGSTON Power Electronics
Power System & Power » . . o
Electronics Modeling ® 4Q amplifier for grid sourge, ® Signal Amplifier :
EV(Motor, Battery), PV, Wind---. Current(5Arms)*4Ch /
® Sj i : *
Multi-Physics Modeling )
(ZaEpuz) N . ) ® Grid measurement or control
= Including strong technical application like PMU, IED
® SIMBA : Power Electronics & support

® |ncluding strong technical
support

Motor Control Simulation
® Python APl M=

@ Speedgoat

® HIL / P-HIL system integration for
grid connected and EV application

@ |ncluding strong technical support

® H/W based Controller HIL System

With Best Engineering & Essential Responsibility 5



L{J Customer Crr—
Discussion

requirements

Research & Develop

High Reliability Product

® High Power '

¢ High Reliability _

® High Efficiency oty

® Multi—-Function solution
[ |

Power System &
Power Electronics Applications
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WithBEER -
Discussion
requirements
System Design
HILS / P-HILS
System Integration
& T & @ =
-
Develop Signal I/F Offer ltem

Current/Voltage Signal Amp.

Technical Support

Technical Training

XN Partners

Power Amplifier
EGSTON

Multi—Physics Simulation

SIEMENS

Real-Time Simulation
speedgoat
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Sales Network
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1. Power System ale

n

® Smart / Microgrid

® Grid Emulator(50, 60, 400 Hz)

® Grid Load

® PV-Inverter Testbench

® Wind—Generator Emulation

® UPS Emulation

® Grid Motor / Generator Emulation
® Inverter Emulator

With Best Engineering & Essential Responsibility 8
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2. Aerospace & Marin ale

Electric Ship

Aerospace

400 Hz Supply Grid Emulator
DC—Supply emulation

400 Hz Aerospace device emulator
AC—-DC Coupling Emulator
Generator / Motor Emulator

400 Hz Inverter Emulator

ol
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3. Automotive & Transport

Battery Emulator

Drive Inverter Emulator
Motor Emulator

EV charging station emulator
Test Bench for charging
Grid Emulator

Machine Emulator

Inverter Emulator
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Project Overview
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2. SCADA System T+
O L& 3. Power HILS T+&

4. 1= : SCADA / Power HILS
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2. System Configurations

| 300kW& Micro—Grid Test Bench Configuration

SCADA MODBUS TCP

- System Control Serial Communication
- System Measure & Analysis
>PF, THD Efficiency
- Testing
> Line Impedance / LVRT / HVRT
> Micro-Grid
- Protection

t
1
1
1
1
]
1
1
1
1
[}
)
]
)
1
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1
1
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1
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1
1
)
1
1
)
1
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1
1

1
1

PV L g ’\/ Battery
Emulator =] Emulator
Bakw Rs232 B4kw

PV ESS
Inverter ——= Inverter

50kW TCP |\ 75kW

AL
]

Ve
Voltage] Current Variable Load I ‘

MODBUS
TCP

——— e —————d

TCP/IP

[
1
I
1
¥

AC Source
270kwW

MODEBUS TCP

————————

:

Line Impedance Emulator
300

SPS R(300kW),
r\/ Linear P‘ower Power L(300kVAR),C(300kVAR)
susply | TOWED e e
N S0k Analyzer | MODBUS
TCP
Voltage Current
Measure Measure It can measure any point
Analog Output (Analog In) (Analog In) Aurera Comm.
Virtual Power System
Real-Time Simulator Applications
- DIO:32/32 Ch - General Grid / Micro-Grid
- - AlO 16/16 Ch - Generator : Diesel , Fuel-Cell ,
MODBUS - TCP/IP Serial, CAN Wind
TcP - MODBUS / IEC61850 - Energy Storage : Battery
- - Load RTU to TCP
5P - EMS Conversion Device

With Best Engineering & Essential Responsibility
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2. System Configurations

| Micro—Grid Test Bench (&IH] AXx| AFEI)
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2. System Configurations ale

I 300kW= Mlcro—Grld Test Bench 7 er|

N £

ESS Emulator ESS PCS (80kw) PV PCS (50kw) PV Emulator HA[ZHA|=ZH0|H
(B E: 64kw / 2 E: 1200kw) (2. gakw / E . 1200kW) & Ml A HEA
Gl @ _
B 2 et \ SpeedGoat Baseline
e ‘ (SCADA System)
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2. System Configurations ale
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| 300kWE& Micro—Grid Test Bench 74 ZHH]|

Power Change System Line Impedance (300kw) RLC Load (300kw) Power Amplifier (30kw)

AC Source (270kw)
Power Analyzer
Oscilloscope

16
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3. SCADA System Configuration ale

n

I SCADA System 7

« Purpose . Test Bench Control
- Software
- Modeling Software [ Modeling & Simulation ]
- MATLAB(ML) / Simulink (SL) / Control system toolbox (CT)
- Matlab Coder(ME) / Simscape (SS) / Simscape Electrical (PS)
- Simulink Coder(RT) / Simulink Real-Time
- Hardware
- Speedgoat Baseline
- Intel Celeron 2 GHz 4 cores / 4GB DDR3 RAM / 32 GB SSD
- Communication
- TCP/IP : AC Source ( AMETEK RS270 )
- Serial : REGATRON ( PV & Battery )
- MODBUS TCP
- RLC Load, Line Impedance, Power Change System
- PV PCS, ESS PCS, Power Analyzer
- OPAL—-RT

With Best Engineering & Essential Responsibility
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3. SCADA System Configuration

n

I SCADA System A|AH] 72M

/474 PC AT Al EI0lH
[Host PC] [Target PC]
Model Down load, Commend R ,g\ .
< TCP/IP " Ef t:///
Ul App EE= API(CH#) O] & Data Feedback /
\’/Bﬁgﬂ KOICA~ SCADA System of Microgrid _ / 8 M ATI AB b f b
: Design Software Code
SIMULINK o
MATLAB Simulink
Software Platf .
SIMULINK orhare Fatorm Real-Time
-- e oS Simulink
i iy Real-Time
N 4 -
With Best Engineering & Essential Responsibility
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3. SCADA System Configuration

I SCADA System 2 3A
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3. SCADA System Configuration

I SCADA System H|0{ 2! ZL|E{Z UI

5l SCADA System of Microgrid

&/iResen KOICA-

Korea International
Cooperation Agency

SCADA System of Microgrid

CoMM

Connecting SCADA TargetPC1 v

[ © ocowear ][ © womwpucamon |

[ []

I I @ RUNNING I

®
n

AC Source Line Impedance

pi[mae]wn BED |
a:[ma]wn

il

PVPCS '
Curr: Al p:

Linear Amplifier RLC Load

PV Simulator ESS Simulator

vi[ o |m v:[ s |m
0 || 1:[49.995 | [A]

Vmu:lIlM
Itotal:[ 0 |[A]
P:[ 0 |mw
Q:[ o |mval

Main Control AC Source & Line Impedance Set Auto Test

AC Source PVPCS PV Simulator ESS PCS

of @D on off on off on

v o m
0
P 0w

ESS Simulator RLC Load Power Change System Control

off - crid of @) on
-« R:[ 50 e Load o @) on

L:[ o |evar  Ess or @D on
c:| o |mvaRl oo @ on
v o @) on

v: M
HEN
Fi[ %0 [

[ pv curve control |

[ esscontrol ]

With Best Engineering & Essential Responsibility

Power Analyzer 1 Power Analyzer 2 Efficiency Message

CH.1

CH.2

Voltage range :| 150 |[V]
Current range :
True rms Voltage :
True rms Current :
Voltage Freq :
Current Freq :
Active Power :
Reactive Power :
Apparent Power :
Power Factor :

THD Voltage :

THD Current :

THD Active Power :
THD Apparent Power :

Voltage range :
Current range :
True rms Voltage :
True rms Current :
Voltage Freq :
Current Freq :
Active Power :
Reactive Power :
Apparent Power :
Power Factor :

THD Current :
THD Active Power :
THD Apparent Power : | 485.76 |[%]

20
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4. P-HILS System Configuration

I Power HILS A|AH] 1M

Grid Emulator
RS90 * 3

/\/

Voltage
Commend

Custom Setting

Custom Setting

n

Measurement Equipment

Y, PV Y BATT - Digital Oscilloscope * 1
Emulator Emulator - Power Analyzer * 1
R 64kw —_— 64kW
RLC Variable Load
R : 300kW
PV PV L : 300kVAR
Line Impedance SCADA — PCS SCADA — PCs C: 300kVAR
Emulator 50kwW 50kw
300kVA W_
\/ \/
Custom Setting |
~_ 4Q 1
Amplifier
N 30kW
Voltage Measure Volt M i
Gert, T g [ [
‘,E)urArlegthheasure E)u:le;t::easure r | 3 Al2ch ‘r‘ijﬁ“] .-_) Al 2 Ch l 2> Al2cCh

OPAL-RT Real-Time Simulator

v

- ScopeView

Software

- RT-Lab : eMAGAsim 2 Cores, eFPGAsim(eHS64)

- Communications: IEC61850(Goose/SV), MODBUS(MASTER/Slave), CAN

- Chassis 16Core ( Open 2 Cores, Locked 14 Cores)

Hardware

- Digital In/Out : 32 Ch / 32 Ch
- Analog In/Out : 16 Ch / 16 Ch

- Ethernet Server Adapter : TCP/IP 10/100/1000 Mbps
- Communication Port : CAN

With Best Engineering & Essential Responsibility
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4. P-HILS System Configuration

I ESS Emulation Power HILS Test 22l

n

Amp_Out
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PR v @D [vate_amp >
© |[FalMorocco_pHn_Ess_pes P [Bafsm computation P Batt_Mode N
a
[+
=)
=}
& 1
o 6.
V_Source !
-
&
»
Model Data Editor
Ready

55%
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4. P-HILS System Configuration

I ESS Emulation Power HILS Test [Charging Mode]

400V

. - | _; \ / \ /
22009 v -2.1989 kW 1_] u/ \_.../ o
220.07 V -2.1983 kW |

220.04 V -2.1980 kW
10.020 A -0.997

I’\ ELEDYNE LECROY
verywhereyoulook

NN INA NN INS

-25ms 20 ms -15ms -10ms

P1:frea(C1)
49972259 Hz
v

10.019 A -0.997
10.019 A -0.997

2201V P: -2198 W  Range: U Limit:
10.02 A Coupling: AC Overload:

With Best Engineering & Essential Responsibility
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4. P-HILS System Configuration

1 ESS Emulation Power HILS Test [Discharging Mode]

220.39 Vv
220.28 V
220.32 V
10.005 A
10.007 A
10.007 A

2204 W Range 240V

upling AC Overload

With Best Engineering & Essential Responsibility

2.2049 kW

2.2043 kW

2.2048 kW
1.000
1.000
1.000

"‘ TELEDYNE LECROY
. Grywhoroyoulook

NN NN\ NN\

P1:frea(C1)
49.980526 Hz
v

P2:rms(C1) P3:rms(C2) P4:rms(C3) P5:--- P6;-- - i o P8.---
2188V 2182V 2188V
¢ v v

: Tbase 0.0 ms|(Trigger (S)EH)
: 5.00 ms/div] Auto ov
500 kS 10 MS/s|Edge _Positie,
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