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1. Swaundun
Juyaasedlefiausaussgndldnuldvainuasaniem dmusenuuukazns
TassszuumuUAn szuumItemasini uagsyuulesiusin 9 wu ssuuriuay
UDWDT PANUUUTZUUINLIESEIANYTBTing 2enuUULaTATUANMIIINUSEUUYUEUR
sEUUavaNnaenU spuulwihings melneiniseevausswesssuulwihiigs nns
ApTinsivavesiandin Jusu ssuusevaussuunanads vldusevdanaly
nsvnaes mszdussuuiineuauewnunanfidiedu o Uaqtuase lnelmaudnwous
vl Usnaudae

1.1 maamwmwwmuamnmﬁﬁ”’uga $1um 1 1ASes

12 yadaadlasidigseuulndimgs S1uwiu 1 9

2. TwazByanuvaie
2.1 sqmaamwmzwmmmnaw%ﬁguqq $1uu 1 wdes Tnefiseavidensd

2.1.1 vhwUszanana (CPU) vl Intel Xeon E3 4-cores Ingilmuisidyanauiiinn
fuglsitfosndh 3.5 GHz wardmhemmsidisesun 1668 RAM) lng 14
FAUTY FPGA Pmqaaaslaifiin 326,000 2easina (Logic Cell) wiodinn

212 fmess Analog Output aum16-bits S1unulaideenia 16 channels, Sampling
rate 1 MS/s S035ULSIFUATOUAGUYN -16 i1 16 V LANITUARTOUARNYN + 15
mA

2.1.3 Iwa3e Analog Input Au1A16-bits $1uulsitosnin 16 channels, Sampling rate
400 kS/s 5DTULTIFUATOUAGUYN -20 D13 20 V visoRni

2.1.4 fwade Digital Input Trwanlaitpenin 32 channels ¥ia Optocouplers, 5845U
LIWUATEUANYRS 5 V Dl 50 V wiRedindt Jestunsesiudaundugean 30V,
Sampling g4ga 10MSPS

2.1.5 Inesw Digital Output $1uuliitieenin 32 channels ¥da push-pull channels,

TR ULTIUATBUARNYN 5 V 813 30 V, g1uaudivingu 0-500kHz,



2.1.6 @UTOLAAIENIULAIIVINNIU WU LEDs teusadnin
21.7 ansaifenseriugunsainieTusume Connector wuusn 4 Wegrwlaassdl
21.7.1 PCHE X1 Gigabit Ethernet #i 1 GbE
2.1.7.2 USB 8819tay 2 %89
2.1.8 11 Real-Time Interface (RT)) wislde1usinfulusunsy MATLAB uay Simulink
version R2020-2018a/b #39@ni

2.1.9 9lUsATU Schematic editor

2.1.10 fllUsunsa ScopeView f s visualizationwardes et jUrGUY Q1881

2.1.11 1 License 1UsuASH Host simulation - Node-locked offline simulation on the

host PC @15uU a1asdssuvaanlad

21.12 # License Tusunsu Target simulation - Node-locked real-time core d1su

1889 TTUULIALELDUTY WWEANTOINABITLUUUULaNGLIS 3 a 10 Tvdle

2113 Tladeddmiusesiumnsgiunisiieans IEC 61850-9-2 sampled value
2114 fladnesdmTusesiuumsgunisieas IEC 61850-8-1 GOOSE
communication protocols

2115 Wsunsuilluea viislaus3vesgunsadlnilnded

2.1.15.1 Control Exciters

2.1.15.2 Control Governors

2.1.15.3 Control Logic Operations

2.1.15.4 Control Math Operations

2.1.15.5 Control Measurements

2.1.15.6 Control Miscellaneous

2.1.15.7 Control Nonlinear and Delay

2.1.15.8 Control Protection Relays

2.1.15.9 Control Sources

2.1.15.10 Control Stabilizers

2.1.15.11 Network Voltage Source Converters Ltu 2-Level Converter, 3-Level

NPC Converter, Full-Bridge Converter
2.1.15.12 Network FACTS and HVDC 9 Static Var Compensator (SVC)

2.1.15.13 Network Switches and Breakers



2.1.15.14 Network Machines %38 Generators

2.1.15.15 Network Lines and Cables

2.1.15.16 Network Renewable Energy 13U Battery, Photovoltaic Array (PV)

2.1.15.17 Network Measurements

2.1.15.18 Network Loads i Dynamic Load, Harmonic Load

2.1.15.19 Network Transformers

2.1.15.20 Network Filters

2.1.15.21 Network RLC

2.1.16 ﬁaﬂﬁ%’ummmﬁ%L{JuéhLmuﬁi’mmsmﬂ@mﬁw%aﬁqwm?mﬁwiuﬂazmalwa
Togltunazidauesin
2.1.17 1A30IRBNA RS AN UUTHIIaNALAYLARIHE $110U 1 AT

2.1.17.1 yhgUszulananan (CPU) lutasnin 10 whaundn (10 Core) wag 16 WAy
wwilou (16 Thread) wasmealuladiindyaauninlelunsdlfideds
AN TUNTUTEINAREEe (Turbo Boost #ia Max Boost) Tmeil
Py aunfinigean lidesndn 4.0 GHz $1wau 1 e

2.1.17.2 yhwUsvanananan (CPU) Imigmudwuy Cache Memory 53lu
529U (Level) Aoy vwalilaenia 24 MB

2.1.17.3 fniheanudman (RAM) via DDRE visefnin vunelidssnin 16 GB

21.17.4 Smbedaifudeya vlin SATA wiefind1 vueeug 1 TB wie vila Solid
State Drive 512 GB 971U 1 #ae

2.1.17.5 fRanndisasiumuazuslitosnin 1,920x1080 (FHD) wazwunsliites
A1 20 Th

2.1.17.6 S9eadouse (nterface) wuu USB 3.2 vedinin lutfeunin 1 Yo

21177 Iveadousta (Interface) WUU USB 3.2 Gen 2 Type-C laitfounin 1 %eq

2.1.17.8 Svaadouss wuu HOMI wie VGA srunuliidaunit 1 9ea

21.17.9 Sveadeusioszuuiaiets (Network Interface) WUy 10/100/1000 Base-T
vdeRinT1 wuuinsennely (nternal) wanenen Extemal) Saliites
171 1 Y99

2.1.17.10 @115 U Wi-Fi 802.11ax wag Bluetooth 1¢r



2.1.17.11 $¥UUUURNTS Windows 11 Home vafind1 wauidugensuasgnsiawmiu
naving laiTununang
22 ypdaedlastessuulnindds S1uau 1 90 TnedswasiBendsd
22.1 Jugpdraadasiteszuuliinidsiduuuy Bidirectional wae Regenerative 16
222 @131350a5 Electrical Grids wuu 3-phase, 1-phase
223 @1unsadiaesaniiesneszuuluiieg 9 18 Harmonics
22.4 fwedwisdwiumuaumsieurasgunsalls wavaiunsafvundn AC
parameteriéf
2.2.5 fmaslwih lutesndn 7.5kW wi3aunnin
226 fdwswsanszualningdy (AC current) wuu RMS lutiaenda 30A deldnunuy
1-channel #3911 Way 10A delduuuu 3-channels ieunnin
22.7 a11150593 U TsulWih nszuaaaun e U Input alddaenin 3x400Vms +15%
ViTafnn
228 @11n305033UAMNETIE W Input laiTesnin 48-62Hz VRN
229 Output side (EUT side) ﬁagm%awia (Terminals) laitlaenin 4 (3 phases + 1
neutral) 39 381NN
22.10 AaENUR Output side AC
22.10.1 useulnil Peak luitioanit £350V phase-neutral
22.102 FAANUALLBEATET Setpoint 10mVrms wiseRnIn
2.2.10.3 {1929%84 Harmonics gegalitfasndi 30th wennAI
22.10.4 fesesuifiugiu 10 fv 90Hz videu AT
2211 fviraedwiumuRuuUy Touchscreen wwialsidonndy 4.0 h vdeuinmin
22.11.1 §ATMeanasaLuU Isolated luitiownin 6 inputs, 4 outputs W8N
22.11.2 Faudanwesauuu Isolated laliloanin 6 inputs, 4 outputs WSexINn
2.2.11.3 FudmsunsUeadiu (Emergency Stop)
2212 fmedndeudeildnud niu Remote control wuy LAN Ethernet uateioy
22.13 Tsvuulsaiiu Overvoltage (peak, rms), Overcurrent (peak, rms), Overload

Short circuit, Emergency Stop Jueghatloy



2214 ansauansnataa s fnesiugls Tneflen Grid voltage(rms),
Current(rms), Power(P, Q), Output Voltage(rms, avg), Current(rms, avg),
Frequency Wuedwiioy

2215 ansovhonldluanimedengumgiuasanudu 5-40°C way ArAugeEeds
95%

22.16 fszUUTTUIBMINTOU WUU Forced air #50/n7

22.17 955UNMI§1U Operation waz Safety : EN-50178, EN-62040-1

22.18 ﬁaﬂé’%mmm'qé?qL‘TJuc?hLquﬁimﬁwmﬂﬂmécﬂw‘%aﬁaLmu%ﬁmﬁwiuﬂismﬂim

Toe iy iauasIan

3. 99azl98ADUY
3.1 fnsdeeusumsldaulinudldam ludesntn 2 3u

32 fnssuuserudusiduszezinanlitesnin 1 3
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