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1.1

1.2

1.3

1.4

15

1.6

1.7

1.8

1.9
1.10

(5041@9 319158 A3.ANAN auna) G4

nigUszanana (CPU) aila AMD Ryzen 6 cores IﬂﬂﬁmmL%é’fzgcgmmﬁmﬁ’ugmlaiﬁaaﬂﬂﬂ
3.5 GHz Wazinmiisnnudndises 16 GB RAM #isesnnnii wageniananaila SSD vunlaitiey
n71 250 GB #3911nNI
TnuleUszananasiin FPGA Kintex-7 ¥iafini
fnese Analog output vun 16 bits S1uaulaitipenin 16 channels uaysos3u
wseiulnfinnseunguYa -16V s 16V UarnisuanIauAquyan 15mA viiefind
fweosn Analog Input wune 16 bits Sruaulidosnin 16 channels uazsosiunsaiuluin
ATBUARNTI -20V §ia 20V %38N
fiwodn Digital Input viim Optocouplers S1uauliitiounin 32 channels kagTedsy
wsaiulwihasauaguyas 5V §a 50V w3efnd
fiwodn Digital output wla push-pull channels S1uauliitioandt 32 channels 5895U
wseulninsounguyas 5V fls 30V wiefind
ﬁwa%mL‘?‘iamﬁaﬁ’uqﬂnim“lﬁadﬁqﬁaaﬁaﬁ PCI-E 713U 2 Wash uay USB @3y Device
WU 2 Wesh AIeRNI
aunsadassnsiuressyuulni wielaseglnihlduazanunsavinnuduiu
MATLAB uag Simulink 161
Tsunsudnaesszuulniiimgs anwnsadnanigsgala 600 node MBLIAT 50 s 38ANTT
fllausidmsuszuuliiihmgs wielaseielnfiuuuiaiads Real-time simulation)
dail \Dueghaties

1.10.1 7NSNENTHAIULUUNTEINY 019 1 NENULase?ing, PMSM, Fuel Cell
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Buniedivmes 3 seAv, Yanauiesines
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111 flausddmiuszuununy feil Hueehaties
1.11.1 Hendunendaemans
1.11.2 fwesdmsuiiaeiian
1.11.3 dmuausuulidudadulaziiag
1.11.4 Tuwasiadvosnu
1.11.5 Control Stabilizers
112 fsunsudmiusassszuudidnnseindings uu FPGA flsieasiSundsil
1.12.1 5835Un1331@e9 Input ligeean 128 Input ¥3efnI1
1.12.2 s99¥un13d1aes Output legean 128 Output ¥3AnI1
1.12.3 soe¥un1ssraesgunsal Switching la 128 1 vieAnin
1.12.4 s89¥unsinassanuy (states) Ie 344 fn wiefndd
113 aunsaasreuuusaedduguuuumes Circuit-based modeling Hlausn3gunsal 1u
Permanent magnet synchronous machine, induction machine, 2-level voltage
source converter, 3-level voltage source converter #3aRN
114§l Real-Time Interface Heldnusuiulusunsy MATLAB wag Simulink ¢
1.15 § Breakout Terminal Block ileanusansaindyananiionmgniesneuideygaly
AIUAN T3 1 YAviTesNAd
1.16 n Driver dwiulusunsudiaediassirglniuuuiiuiiviule (Realtime) 91uau 1 40
1.16.1 1 Driver im%’ummgwumséaaﬁ IEC 61850-9-2 Sampled Values
communication protocol tag IEC 61850-9-2 Sampled Values data
integrity manipulation V
1.16.2 il Driver s0e¥uN1ATg1UNSABES IEC 61850-8-1 GOOSE
communication protocol
1.17 Fedldumsussielidusunudmisangudavdesunusmelulsanedlne Tl
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21 fwheUszuiana FPGA #ifl 1,100,000 Logic Cell wiafinin

2.2 flwesn Analog output Yum 16 bits S1uubiitesnidi 32 channels Wagsaadu
uwssilwinseumquea -10V i 10V wag d8msadu 10 MSPS viefindy

23 fwesn Analog Input vuin 16 bits S1uanlaifesndn 32 channels wagsaasunsewiulni
ATBUAGNYI -10V fis OV nT8fnI

2.4 {flwasm Digital Input/Output ¥l TTL d1uruliitiosnin 64 channels kagsoe5u
userulaiin 3.3V wi3ednin
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3. |A309ADUAADTENTULAAINATIUUAIUANLIANATITUGY 31U 1 YA
1. fiwheusysnananas (CPU) lltipanin 14 wnuwan (14 core) wag 20 wnuLaiiau (20
Thread) L\,azﬁvaﬂIuiaﬁLﬁué’fgggwmmﬁmléﬂunsaié\’aﬂ%'mmmmsn’lumaﬂszmawa@a
(Turbo Boost %38 Max Boost) lagilanangadtyyiauninigegn laltieenin 4.8 GHz
U 1 Wy -
o heUsynananats (CPU) flvaeauduay (Cache Memory) 5aulusesu (Level)
WWeaiu vueldtiesndn 24 MB
P | o P a W & o oy Voo
3, SuiieUsTaulanalNalanInIm Iﬂau@manwmxmmaiﬂuamwm ySauINNIN fall
§ o) 5‘ 1] ] 1V 1l
3.1 LRSS OLARINNLENINLR TSN T sAud e lidesndt 2 GB w3o
=t 1 4 o u’j 1 ] N
3.2 fimhsussnanaiananinmiensegnitluviheyuszinarnanaisiuy Graphics
Processing Unit flansnsaldmheanudméantunisuansnm sunalidesndt 2 GB nio

3 3 fimheUsznanaieuansnmiiavansalunisidmbsanudmanlumsuaanm
yelitesni1 268/
4. Svheaudmdn (RAM) wiia DDRG vidednin vumbivesndt 16 GB /
5. fimbedafiutiaya vila SATA vieiind1 vnamwglitesndt 2 TB vive ¥iia Solid State
Drive munAuglitdasndt 500 GB §1wau 1 wide

6 SupudeurasruuAIetne (Network Interface) Wuu 10/100/1000 Base-T $¥38ANIN

o tv i 1
Fwuliiesnin 1 ey

L

1

o | - s Y ' I
7 fleaudouse (nterface) wuu USB 2.0 #5ednin litieanida 3 vee
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10. il Power Supply 97U 1 e
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4. TsunsuduianBedalay uag Visualization dugedmiueudde 1wy 1 gldon

seaydunAuinyEn1umalle
41 flsunsumdndnsurheuuaiesUszanana (MATLAB)
4.2 fwenduridesneludmiu nsdassuuniadamansiiegUamm (Simulink)
4.3 i Optimization Toolbox
4.4 4 Predictive Maintenance Toolbox
4.5 1 Signal Processing Toolbox
4.6 il MATLAB Coder
4.7 1 Simscape Electrical
4.8 1l Simulink Coder
4.9 1 Simulink Design Optimization
4.10 31 Stateflow
4.11 & Statistics and Machine Learning Toolbox
4.12 § System Identification Toolbox
4.13 § Embedded coder
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5. yawnTasdnaswazvenedygalasstwlin dwou 1 e
5.1 uaviduanuAnuuETly
5.1.1 WuaSess1aedn3nuuy Regenerative
5.1.2 fiwheenismiuauunasngiaglvan wuduiausvinteediftouansmanisienn
5.1.3 gnanInaduNsYneLTeaLAedsEIing AC power source Way Load mode iR
Single phase, Three phases, Three phase independent I
5.1.4 wosanseusefiuguwuy USB/LAN usthales
5.1.5 ﬁﬂﬂﬁ‘fu Regenerative AC Load, RLC network simulation, Power hardware-in-the-loop

(PHIL) Wusgnetiosvsaunnnin

5.2 suazBuafuin vz umaila

521 Huudsonssuaadunasivaniianinsauiuals (Rated Voltage output) uuu
Bidirectional ¢ litfeendn 400 Trad w3amnin

522 flwihnszuaady Output (Rated Current output) litioend 30 weud vizesnnn

523 fdslndin (Rated Power) hitiosndn 15 Aladnd visesnnni

524 fSArrnuaziBoausadulngin (Read-back) 0.01 TaaslavAnuaziBeansvue (Read-
back) 0.01 wonl wivaziduand _

525 $Apuaziden Resistance (Read-back) 0.001 Q wazilArauazden Inductance 0.001 mH
wazilFnAuasidun Capacitance 0.1 mF %seagidunnin

526 ilAvPmusug Resistance, Inductance, Capacitance (Accuracy) +0.1% F.S. ¥3eagldunnin

527 fananuwiugn (Accuracy) £0.01%+0.05% F.S. wazdiAtanuudugnssud
(Accuracy) +0.1%-+0.1% F.S. Waazidenni |

528 A Ripple <0.35 7 DC -300 kHz ¥i3oRni1

529 {1 Load Regulation +0.05% F.S. #38An31

5.2.10 fien Line Regulation +0.01% F.S. #38@n3n

5.2.11 filmuanisvianu List, Wave, Step, Pulse #3831

5.2.12 @1 Time step ladfoandn 100 us WSafn

(50eA1aAN31913¢ A3.ANA7 Auna) @awmansnansd asdningu Wugvsne) (weafod sewauysnd)
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5.2.13 @1 Efficiency >0.91 #39ANI
5.2.15 éfaa‘tﬁ%’umawﬁoﬁ’ﬂﬁﬁuﬁaLmuai’wmhﬂmﬂémamw‘%aﬁmwuﬁmma‘lu‘dsxmﬂlwa Tne

TPt uvEL L@ UDIIAN

5.2.16 fin1ssuusyAulideenin 1 ¥

(509180519158 A3.ANA AuNg) ({homansnansd asdninqu Hugvsng) (wemsnd seuauysol)

U5881UNIIUNT NIIUNTT N3NNI



6. vandwIsIaseviszuulnin (Power System Analysis Software) 37u3U 1 YA

uazdunnuEnYzNImUNALR

6.1 sesfumsiaszvinisivavesinaalniin (Load Flow Analysis)

6.2 99TUNTIATIZINTTUASAAST (Short-Circuit Analysis #usInsgIU IEC/IEEE)
6.3  $933UMTIATIAETUTNINTOTEUU (Transient Stability, Small Signal Stability)
6.4  sessumsasziaan il Wi Harmonics, Flicker

65 sosfumsiaszinnuidedevesszuulniih (Reliability Analysis)

6.6 seefuMIIATIZALTIRUANATENRAENTgadeTusUY

6.7 5845UAN591889 Solar PV, Wind Turbine, Battery Storage

6.8 ﬁgﬂuﬁau‘,aqﬂﬂimﬂlwmﬁmmgm WU Generator, Transformer, Line, Load

6.9 flieanansausuussrmnsfivevesgunsallanudosns
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(5837N@n319758 AT.ANAN ANNR) ({themansiansd asdningy Hugvisna) (weAsug deuauysad)
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7. swaziBundu o

7.1 figfleseunisldemuduniulng vienwidangy S 1 40 OIGEDN

72 finshadunioseeniuusruuaiuaunaITiidugs, niewioveedesiudyy ey
Yosdnyeyrean LLazsqmm‘%aqaﬁ’waaqLLawmaé’mmmIﬂsaﬁdWMWW atflug Rack wu1n 24U
wioufadaeiAniusninesuastunargamshauilefiamanisalgnidunieunainns
Feusarflelsielfanldaznan

7.3 Fedlneusumsidon Wurgldnu S 1 ad

74 nstiiedesirgalussesfulseiu uedovinisnnadauasdenliuduaiamelu 30 Ju
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