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COMPISO Grid Converter Block
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COMPISO Grid Converter Block

AC-DC

, Converter
. S —
—0 2 = — .é\!
V DC-LINK
—

Power: 100kVA up to IMVA

Bidirectional Energy Flow

Galvanic Isolation (Grid Transformer)

Vb Link = 770V

Supply Grid: 50/60 Hz; V- 400 — 690V
Perfectly balanced with Power Amplifier Block

N
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Inverter Technology

6-leg step-up / step down converter
with coupled inductors

foy = 6 X 20.833 Hz = 125 kHz
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COMPISO Digital Amplifier
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Full Span Bandwidth
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Full Span Bandwidth

Output Voltage 3-Phase System
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EGSTON
CDA Specification

CDA SPECIFICATION
Digital Amplifier DC & AC ratings

Input voltage range 40 to 800 Vbc (nominal)

Output voltage range — DC 0 to Vin- 10 Ve

Output voltage range - AC 0 to 250 Vrus (nominal) single- phase system (against Vin/ 2)
Output voltage range - AC 0 to 480 Vrus (nominal) three- phase system

Current range - DC 0 to + 150 Apc

Current range - AC 0 to 126 Arwms

Current overload capability 10% (1 min.)

Power- DC 0 to 120 kW

S- AC Single Phase 0 to 31,5 kVA single- phase system (against Vin/ 2)

S- AC 3 Phase 0 to 105 kVA three- phase system

Full Span Output Voltage DC to 5 kHz sine wave

Signal Quality

Output ripple voltage Vpeak < 0,25 % Vin

Switching frequency 20.833 Hz x 6 = 125 kHz

Efficiency 98,5 % (at step down operation, Vin = 800 V, Vout = 400 V,

lout = 100 A, frwm = 125 kHZz)
Operating modes

DC operation 2 quadrant - source / sink operation
4 quadrant operation with 2 CDARSs as bridge
AC operation 4 quadrant operation
Load regulation < £ 1% of Vin (steady state)
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CDA Measurement Processing

i /
S (A)—e
—/ — (V)—
® ®
CDA »
Controller

Set Points
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CDA Measurement Processing

4

Control Loop
Level 1

Controller
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Set Points
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CDA Measurement Processing

4

Control Loop
Level 1

Controller
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V-Source
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CDA Measurement Processing

) Loop Level 1:
_.,/ « Fast sampling (MHz)
* low latency
—— il » « medium accuracy
V3
!
_I_>/ — e =» active damping
i
! Control Loop .
i

Level 1

Controller

!

Set Points

V-Source
-Source
(250 kHz)
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CDA Measurement Processing

° Loop Level 1:
_.,/ » Fast sampling (MHz)
* low latency
—— i (B)—e « medium accuracy
i
l . .
_I_>/ — e =>» active damping
i
. | Control Loop .
i Level 1
||
\
CDASf-—==========-
Controller
Set Points Measurement MeaSEl:Ig:nem ADC Resolution Max. Value
V-Source Current 5% 12 Bit + 200 A
l-Source Voltage 1% 12 Bit +1.000 V

(250 kHz)
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Cabinet Measurement

COMPISO System Unit

CDA 1
(@] .- S ~_
RT-Link L— [l |
B CcCCM

~
i

’
I HIL-RT
S

V/1 Measurement

Processor
HIL PC
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Cabinet Measurement

COMPISO System Unit
2 e Lo e | e | | e ey ‘\
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Cabinet Measurement

COMPISO System Unit

RT-1ink _|>

Control Loop

/| Measurement E
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Cabinet Measurement

COMPISO System Unit
2 e Lo e | e | | e ey -y

RT-1ink _I>

Control Loop

-

Loop Level 2:
» Slower sampling (250kHz)
» Longer latency (2+4us)

/| Measurement E
LT T -

Level 2. « High accuracy
V-Source
-Source U

‘
I HIL-RT
HIL PC

Processor
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Cabinet Measurement

COMPISO System Unit
l-----------"\
CDA : Loop Level 2:
RT-1 ink > ,\:{ » Slower sampling (250kHz)
£
Control Loop |5/« Longer latency (2+4ps)
Level 2. ‘}l ¢ High accuracy
-__+____F___>
V-Source
[-Source U
=u
HIL PC
Measurement Measél:rrs:nent ADC Resolution Max. Value
Current 1,1% 15 Bit + 200 A
Voltage 0,3% 16 Bit + 1.000 V
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Cabinet Measurement — Data Tracking

COMPISO System Unit

CDA

RT-Link L
I CCM

 §
SFP(i Analogue Out

v

Y

V/l Measurement

\

% HIL-Application ‘

Data Storage I HIL-RT Oscilloscope
P

Data Tracking @

HIL PC

Digital: SFP (2 — 8 Gbps Optical Interface)
Analogue Output Channels (3 Chan, 0..5V or +/- 5V)
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Power Amplifier / HIL Architecture

COMPISO System Unit
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Power Amplifier / HIL Architecture

COMPISO System Unit

CDA If
Amplifier —O—>_l> M
RT-Link | s
Block &
— CCM <—§
>

HIL-Application

=
S

Processor
HIL PC
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Power Amplifier / HIL Architecture

COMPISO System Unit

CDA R
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Power Amplifier / HIL Architecture

COMPISO System Unit
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Power Amplifier / HIL Architecture

COMPISO System Unit
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Power Amplifier / HIL Architecture

COMPISO System Unit

CDA
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CDA (Amplifier) Parallel Driver

SFP

COMPISO System Unit

CDA
O > I\ 2\
RT-Link I/ V/I Measurement
L ®
3 i
§ Cabinet Control and
Measurement Board
Cabinet
> CDA Parallel Driver Measure.

RT-Link Board

& T SFP

. CSU Parallel Driver . (@]

SFP

HIL—-Application

—
S

Processor
HIL PC
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CDA (Amplifier) Parallel Driver

COMPISO System Unit

Ly & & F ¥ ]
( 2..20
- CDA 1
|
O ! > I\ = =\
RT-Link \. I/ 1 IV/I Measurement
P P
AN . L
Cabinet Control and
Measurement Board
Cabinet
> CDA Parallel Driver Measure.

RT-Link Board

SFP & T SFP

(@] - CSU Parallel Driver . (@] o

SFP

HIL—-Application

—
S

Processor
HIL PC
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CDA (Amplifier) Parallel Driver

COMPISO System Unit
(F 2..20
===
= O i, > } NP
F{T—Link\. I/ |.IV/I Measurenlent
|
k2 Control Loop 1 x®
Level 3., | |
i .
| § » CDA Parallel Driver  «Cp/ e
- bl Tl ot Board
SFP & T SFP
(@] . CSU Parallel Driver - 0] -

HIL—-Application

—
S

Processor
HIL PC

EGSTON

Loop Level 3:

CDA Parallel Driver
2 .. 20 Amps
Balancing parallel amplifiers
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CDA (Amplifier) Parallel Driver

COMPISO System Unit

{' 2..20
CDA i-
= O i, > } IR\
F{T—Link\. I/ |.IV/I Measuren'em
|

 Control Loop
Level 3 |

i
Cabinet
‘} > CDA Parallel Driver <—Q->l Measure.
g i Tk i Board

/\i u
SFP

o] >

®
N

N

SFP
(@] . CSU F prall{ |Driver .

V-Source V-Measurement
I-Source I-Measurement

| ]
J

Processor
HIL PC
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Loop Level 3:

CDA Parallel Driver
2 .. 20 Amps
Balancing parallel amplifiers
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CSU (Cabinet) Parallel Driver

COMPISO System Unit

CDA |
(@] ~ I\ L
L

V/I Measurement

Cabinet Control and
Measurement Board

Cabinet
L CDA Parallel Driver d—o-b Measure.

RT-Link Board
SFP l T SFP

@] - CSU Parallel Driver -} O -

A

SFP
0O

Y

I HIL-RT
J

Processor
HIL PC
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CSU (Cabinet) Parallel Driver

COMPISO System Unit

CDA 1 .
RT-Link ” I/ | V/I Measurement T \l d CSU Para”el Dl’lvel‘
ke  Control Loop , : e 2..6 C_ablnets |
Level 4 : « Balancing several cabinet
> CDA Parallel Driver E‘I%ﬁ I\‘Ilzg?t::ir:;.lz-:. :
' l
SFP SFP J

’

Y

I HIL-RT
J

Processor
HIL PC
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CSU (Cabinet) Parallel Driver

I=--—

COMPISO System Unit
cCDhA
- o1 I~ ~
RT-Link I/ H V/I Measurement
x® Control Loop (P
Level 4
. Cabinet
L CDA Parallel Driver <-Q->HT-Link M;oa::;e.
SFP l T SFP
=== ———>_ cSuParatelooiver | O
A
O
V-Source V-Measurement
I-Source I-Measurement
LN
A

HIL—Application

HIL PC

HIL-RT
Processor

EGSTON

Loop Level 4:

\l e CSU Parallel Driver
I e 2 ..6 Cabinets
: « Balancing several cabinet
I
I
I
I
I
/
v 4
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P-HIL 1 MVA System

Single 1 MVA Block

Page 59

CDA CDA CDA CDA CDA
Parallel = Parallel = Parallel = Parallel = Parallel =
Driver Driver Driver Driver Driver
csu SFP csu SFP csu SFP csu SFP csu
Parallel d-o-b Parallel d-o-b Parallel 4-0-> Parallel d-o-b Parallel
Driver Driver Driver Driver Driver

I

HIL RT
Processor
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P-HIL 1 MVA System

CDA CDA CDA CDA CDA
Parallel = Parallel = Parallel = Parallel = Parallel =
Driver Driver Driver Driver Driver
Single 1 MVA Block } } F"---t----\ ] ;

csu SFP csu SFR csu FP csu SFP csu
Parallel Parallel <-Q-p Parallel Parallel Parallel
Driver Driver : Driver 1 Driver Driver

\ i_Master ,'

| g E—— -

HIL RT
Processor
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P-HIL 1 MVA System

Single 1 MVA Block

Page 61

CDA CDA CDA CDA CDA
Parallel = Parallel = Parallel = Parallel = Parallel =
Driver Driver Driver Driver Driver
A A A
: ) F{,___g.___,\ ! :
csu skl csu SF I csu &P csu S':{ csu
Parallel -=w*<p Parallel G‘D-p Parallel d-P-i » Parallel 4-( > Parallel
Driver Driver : Driver 1 Driver Driver
Slave Slave ' i-Master" Slave Slave
- . - = ..

HIL RT

Processor
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P-HIL 1 MVA System — Split Op Mode

600KVA 400kVA |
— (O— L — ——————— e
I CDA CDA CDA CDA CDA
Spllt SyStem Parallel = Parallel = Parallel = Parallel = Parallel =
3 X / / fur AC Driver Driver Driver Driver Driver
2 x [/ far DC i ’ i i t
csu SFP csu SFP csu { csu SFP csu
Parallel <-O-> Parallel <-Q-> Parallel Parallel <-Q-> Parallel
Driver Driver Driver Driver Driver

HIL RT HIL RT
Processor Processor
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P-HIL 1 MVA System — Split Op Mode

HIL RT
Processor

WORLDWIDE AUSTRIAN POWER

I

HIL RT
Processor

1
600kVA | 400kvA |
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1
1
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I CDA CDA CDA ! CDA CDA
Spllt SyStem Parallel = Parallel = Parallel 4—: Parallel = Parallel =
. river river river 1 river river
3 x // fur AC e o o P B o
2 x /I fir DC i ’ : | :
csu SFP csu SFP csu sH csu SFP csu

Parallel <-O-> Parallel <-Q-> Parallel : Parallel <-Q-> Parallel

Driver Driver Driver : Driver Driver
|
1
1
1
|
1
1
1
|
1
1
|
|
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P-HIL 1 MVA System — Split Op Mode

HIL RT
Processor

HIL RT
Processor

WORLDWIDE AUSTRIAN POWER
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P-HIL 1 MVA System — Split Op Mode

600k VA '
i 400k VA |
|
I
— @h—————— &———————I ——————— e
|
|
|
|
|
|
|
|
i
I CDA CDA CDA CDA CDA
Spllt SyStem Parallel = Parallel = Parallel 4—: Parallel = Parallel =
3 X // fur AC Driver Driver Driver : Driver Driver
A A |
2 x Il fur DC csu GFP{ csu \ csu al csu S\IFF’ csu
Parallel <O-r Parallel <-D-L> Parallel :: Parallel <-IO-I- Parallel
Driver : Driver | Driver : : Driver I Driver
Stave \ I—MaSter' Stave % i—MaSter'I Stave

|

|
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HIL RT I

Processor :
| E—

|

|

|

|

Page 65 WORLDWIDE AUSTRIAN POWER



EGSTON
P-HIL 1 MVA System — Split Op Mode

L —— C— C— e L ——
CDA CDA CDA CDA CDA
°® I Parallel = Parallel = Parallel = Parallel = Parallel =
Spllt SyStem Driver Driver Driver Driver Driver
» 5 Individual Systems } } } } }
csu B csu o csu csuU 3 csu
Parallel - Parallel o3 Parallel Parallel s Parallel
Driver Driver Driver Driver Driver

HIL RT HIL RT HIL RT HIL RT HIL RT
Processor Processor Processor Processor Processor
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Supported HILs — Fibre optic interface

OPAL-RT
OP4510 (currently integrated in the cabinet)
OP5600 over SFP
In preparation (via SFP Interface)
RTDS
National Instruments
Plexim

[IllBIDS W NATIONAL
Technologies ’ INSTRUMENTS

the world standard for real time
digital power system simulation
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SCADA

EGSTON

SCADA
File Communication Options Help
@ [@n]
& = \
EGSTON Compiso SCADA v3.5 | _ston Program |
= Syste 1 [ iy | = )
& YSS:';'t‘em T < Default v| | ey Defautt v | e | £llconn ||
CDA1, 10.52.254,128 : 8380
CDA 2, 10.52.254.129: 8381
CDA3, 10.52.254.130: 8382
CDA4, 10,52.254,131: 8383 AC AC GRID Converter CDA e
CDAS, 1052.254.132 : 8384 i
CDA B, 10,52.254.133 : 8385 Grid Bus AC-DC Converter
= System Unit 2 <Mot Deployed>
 — P =
Main Output
i CGCR 200 LB Matrix
Switch
f CDA Chor
By ©
[
W R
I Z—
Source P
“Z Refresh IPs 10.52.254,236 | w CDA ® ®
®all
fppiptor "l only selected
Lamp tower CDA
Cyclic polirate (<): 1
[JLog Communication? . cooling fan -
] P Emergency Stop -
Connect Di ct
2 S J @ 1izin switch OFF il A
:" = | (::: == J @ coa fault config wd
. Stop System
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OP-Mode: Single Phase

\Z Out;,0ut,,Out; Out,,Outs,Outg

NN

CSU 200 kVA
V(=0 .. 500 Veys
|, =0..378 Agye
S=70..180 kVA

i

Page 74
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200kW System

_ Out1

A

N Outz

A
e X

~ outg

W

. 0Ut4

A
ot

_ Out;s

ot

Outs

%
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OP-Mode: 3-Phase - symmetrical

2 CDAs drive 1 phase

200kW System Li L; Lz

X 0Ut1
CDA1 g

CSU 200 kVA Py
V,, =0..480 Ve s Ty
|, =0..250 Agys >
S=0..200 kVA N o

A

} : Out,

\k _ Out;s

CDAS

A

\ OUt5
y & I I
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Op-Mode: 3 Phase with N

1 CDA per Phase
3 CDAs for N

CSU 200 kVA
V(, =0..480 Vgye
L= 0..125 Agys
Iy =0 .. 375 Arys
S=0..100 kVA

Page 76

EGSTON

100kW System Ly L Ls N
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EGSTON
OP-Mode: DC

6 CDA ” | 200kW System DC+DC-
S paraille
p \ _ Out,
y ,DC
CSU 200 kVA %
Vpe=0.. 750 V } ou
lc =0 .. 900 A —
P =0..200 kW | s
ﬁa/ ~ DC-3
¢ o
o \k ~ Out,
| % : DC-4
vormge e | * )
ksk . Out;s
| 0
N N o,
o
il /v .
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OP-Mode: Independent Digital Amplifier

For every Digital Amplifier
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Vpe =0 .. 750V
V. =0..480Vgys
loc =150 A

lac = 125 Agys

P =120 kW
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EGSTON
OP-Mode: Output Transformer (additional)

Output configurations:
V| =690 ..3.300 Vgys

200kW System L L Lz N

\ 0ut1

sam )
L ow,
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-
=2
«» 70
o3 —\Vout
5 Sout Out3
)
>

Ul
o

CDA 3 Pt
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CDA 6 &

WORLDWIDE AUSTRIAN POWER

B
[=]

100 1.000 10.000
Frequency [Hz]

Page 79



EGSTON

Serial Operation Mode

2 Blocks in Serial
Vour =0 .. 1.500V

COMPISO Syscem Unitc 100kW

GRID Convertcer Dc D.g“f“.al
+ - Amplifier
Al Al

Grid Bus

AC-DC

i T S = = out
| I'\__ - u: [)

O

Important R 1ee

CDAR 100
Middle Point = Ground COMPISO System Unit 100kW
GRID Convercer Dc Digical
-1.000V < Vg1 < 1.000V

o — Amplifier

AC-0OC

Output
oCc
Bus

— =
Lo

m

CGCR 100
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EGSTON
HIL Application Strategy

We provide the sources (Matlab / Simulink) to the customers
Customer is invited to adapt sources

Customers are invited to develop own applications

=>» no additional costs for adaptions
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HIL Grid Applications

Arbitrary Wave Form Generator

Grid Fault Simulations

LVRT (Low Voltage Ride Through) Test
Seqguence

HVRT (High Voltage Ride Through) Test
Seqguence

Frequency Drift Sequence
Phase Jump Sequence

Harmonics Measurement
Perfect Sine Voltage Wave form
Background Harmonic Voltage Distortion

Photovoltaic Generator Simulator
Virtual AC Load
Grid Impedance Emulation
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Potential Applications

Grid Applications
Grid Emulator (50, 60, 400 Hz)
Grid Load
PV-Inverter Emulation
Wind-Generator Emulation

UPS (Uninterruptible Power Supply)
Emulation

Grid Inverter Emulation
Grid Motor / Generator Emulation

Motor Applications
Motor / Generator Emulator
Drive Inverter Emulator
Frequency Inverter Emulator

Aerospace / Military
400 Hz Supply Grid Emulator
DC-Supply emulation
400 Hz Aerospace device emulator
AC-DC Coupling Emulator
Generator / Motor Emulator
400 Hz Inverter Emulator
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Automotive Applications

Electrical drive train emulation
Battery Emulator
Drive Inverter Emulator
Motor Emulator

eVehicle Applications

eVehicle charging station emulator

Test Bench for charging
Test Benches for combustion engine
drive train

Drive Inverter for electrical machines
connected to combustion machines,
wheel, gear boxes

Transportation
Supply Grid Emulator
Machine Emulator
Inverter Emulator
Electrical drive train emulation
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