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4.1.2.1 Sadtiastuiasasnniia Wi I 1 UA
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( Generator Protection Relay) #91sazidan(aifinandail

1

Function 87 . differential

I

Function BODT . Interturn ( Split Phase)

- Function 50/51/67 : Directional / Non directional , instantaneous / time
delayed phase overcurrent

- Function 64 : Restricted ground fault

- Function 51V : Voltage dependent overcurrent

- Function 21: Under impedance

- Function27/59 : Under/Over voltage
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- Function 81AB : Turbine abnormal frequency

- Function25 : Check synchronizing

- Rear Communication : MODBUS#385N37

- ﬁﬂquﬂmﬁﬂﬂ%ﬁ&y’omﬁﬂwﬁqﬁiﬁmﬂdq 5 1

- User Communications Port WU RS-232 %38 USB w3asndn

- Tusunsnmauaunsinitsandy Relay 9zl Programmable scheme
logic Gﬁuﬂ’ﬁmf;uqmﬁq%’wmﬁwu Isolated inputs, relay outputs #&% LED
indications

- fgunsoluszney Wi aedeans WeaDu 9 AUt ausanaaeulFom
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4.1.2.2 Aounssdne (WK (Power Supply) 149% 1 %A

- funasans MR nszuansaUsuenlE 0-220V vidanInagn

= 1

- flunasang RN szuaEnTeeeR 220V #aBHINNIN

A 4

- funasans RN suaa s uUsuAnlE 3 e 0-220/380V, 34 WaBHINNIT
- fundsgg RnTELRERUAIT 380V WIBHINNGN
- fiviaen WUEAINITney 3 Wie
P=¥-9 I'd 1 o/
- HARmesLERIATLSIaN

- flazuudiasniuanulasesie wianaandgniiiv
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Aranazuaidinu Secondary (Is) MHNZANALSAS

1

Accuracy Class 1.0 #3asingn

AT e fianang 50 Hz (4

- Fasalunanuiouss fqasesneifiuuiy Sofety Socket 4 mm.

4.1.2.5 ganainas Three-Phase Synchronous Machine FIU9% 1 YA
- ANBIRBSINNA (HeINdT 175 W

- ﬁ”fyfyﬁﬁﬂmﬁwmmfmumwLL@xﬁ;WiﬂT%\muﬂﬂN%’mu

4.1.2.6 YaNBIABSUUY Squirrel cage induction motor I 1 %A
- naNawesIunalaIngn 175 W

- fidnnsneciiasan nozunssuazqasie (et

4.1.2.7 ?!ﬂﬂ’JU?;INﬂ’?’TNL%’JN’BLW@% 3 N F747% 1 "Zgﬂ
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sondaelaivinlf \nnnagnind fdnustiudednydnuoinEmatanisisiuuudaenzdns
~ Butstnssuasay 3 wd 380V 50 Hz

_ @un90978 RN TLERAU 3 NS JSuAnnalE 1-100 Hz vaeNnndn
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- Aagelunseuiusigasiemeiivuuy Sofety Socket 4 mm

- geAruANAESINEIEs 3 e wARanngulszmeglel auEn wie
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- @INN90E319 Fault aNsnesuas lann1ns wuy Three Phase Fault, Line to
Ground Fault, Line to Line Fault, Double Line to Ground Fault #3e#nga

- ﬁT‘V\ILLﬂﬂQﬂ’]iLﬁﬂ Fault tUUsing gl

4.1.2.9 Tuga Resistive Load dau 1 7!

nalulugadsznaudiaadiafinuniueiasiiuuy Wire-wound 9949% 9 6
- finnsstasadmmasenninl dadu 3 ngu g ez 3 6
- finfinmnuusiavdnarsiantiu Toggle Switch

- qagauuUl Safety Socket 4 mm.
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- Main Contact 3 NO 16A (@ 380Vac) uae Aux. Contact INO/INC 3A  #38
HINNTT

- Close/Trip Coils \{inuuy 24vdc v&a 110Vdc
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flqnsieanenfiuuun Safety Socket 4 mm. anwnsasteuuy Ay T4

AanaaNanninas T4 1 LASAY
AHT0INTua S RN azIEn e LaEnITUANAL
euiAwsInAn DC goga 1000V 3auInndn

eudAusesin AC gege 750V vizannndInansngd
dudanszud DC gega 10A y3aNIANG

dudanszud AC g9ga 10A ¥3aNINNTN

eudRAIAIINGTNIIN G9gA 40 M Q MEaNINNN
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4.2 qmmaﬁmﬁumma%’fﬂﬁq UM 1 %A
o wm A b rd
4.2.1 uqmﬂuummmfﬂu

4.2.1.1 WhugedndlugUuumsandanialuganiafindt TasunsaisaRndannimug

ANEAVEBRLNS Module Yinfnadaafiiiuauiu daaiunualdsiasndn 5 mm.
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4.2.1.2 HugeinAndmdunisBauntssen ulwswwmlasgunsalyndaun sy
naagy susmsisnlszneudaniuie i luntamases (i Sezuuiiasiu
nademeduiiaseinniadnasesqasienie q feuauiemestanis e
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4.2.2 S1ERLBYANINNARA

4.2.2.1 Siafidasnunained 3 1WA (Motor Protection Relay) 411493 1 [

o
o s I

A ARIUULHIFTEAMAB LNS Module Yingnadaafiiiinanan dannununlisias

9

D

191 5 mm. Rantiadeudindan RaGeuasiouasiidiuiodantu aunaomannady uazans
$aulaelivinlh \Aansgnind ddnwarii Tundadg dnuolf naianisRuiuuudaenzies §
sreavBunlifionndai

- Function 46 : Negative Sequence Overcurrent

- Function 49 : Thermal Overload

- Function 50/ 51 :Short circuit

- Function 50N/51N :Earth fault

- Function 48/51LR :Start/Stalled protection/Motor Reacceleration

- Measurement & Records

- Disturbance Records up to 20 x 10.5 sec ( backed-up) WIBHINNTN

- Fault Records B WIBHINNGN

- Event Logging © 75 WRBNINNTI
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- hlunadmsugsddinumiinGifiaanda 4 Uu

9

- feauanInauul LED waskindd

- MODBUS RTU protocols or RS485 #aafnin

- User Communications Port Wi RS-232 yi5afnan

- Tusunanfilidandy Relay 927 Programmable scheme logic TunnsmaAx

Wadgingepidn Opto - inputs, relay outputs uaz LED

4.2.2.2 gownasas (WA (Power Supply) 4994 1 %A

- flunasans RnszuansslsuAnd 0-220V vEaNInngn

= !

- flunasans RN LanTIneil 220V WIaNINNGT

= !

- flunasans inszuasaulsuenlE 3 e 0-220/380V, 34 WaBNINNAIN
- funaeTns NI TuEAA LAY 380V FBNINNGN
- fnaaaMUEAINITHNIung 3 E
ey ' 1 o’
- AP eSLAAIATLSIA

- fazuufasiuannndasany wisuadndaniin

4.2.2.3 goaunasane WHnssuaRsInedl 24V wEannndr 9N 1 %0

AARIUNUANEIE NI BUAS Module Mdnedaafiiiiuannu Saoqununltdisy

q

n91 5 mm. Ranfiedaudaedan Adeubissiouasdidudafeadu asnsonuansdy wavacs
Zanlnalivinlk Aannsgnind fdnustiumbedysnuninBnaiansiuiuuuinmizses

- @IHN9090ILIIAN 24 V, 3 A ¥EaNINN9T

¥

- Ansvag undpandnazunsefinia
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1
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AAFIUHLNIFTTANED LAY Module NA88ANTINRLAY umqwmfuu@ﬂ

9
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-~ AranszuaAFau Secondary (Is) msnyaNAUAIAL
- Accuracy Class 1.0 #3a#indn
- gunsalieuiiannad 50 Hz

- Ansslunassuiouse fqaseanudiuuuy Sofety Socket 4 mm.

4.2.2.5 nawnafiniaarinafiansenszsan WU 1 %A
( SQUIRREL CAGE INDUCTION MOTOR )
- flqasinuasan Stator agdmatinluga
- gusaseidil wuu Delta wa Star

@ o

_ flannefnaadnyinyaed Motor Sawialiannda 175 a6

q

4.2.2.6 naanena (Electrodynamometer ) I 1 YA
- ®1M150U5U Torque : ~0.3 to 3N-m WIANINNIT
- pnda Bieandn : 250 to 3000 r/min W3BHINNDT

4.2.2.7 Power Circuit Breaker U179 1 21;@1

A &

B AL IR AVEBLNS Module Yindasiaaidiuauiy facumanliiesndn 5 mm. Rantin

9

WARBUAITER) AnGeu BlaeTiauuasfiidndiafaa i antsanuanduy uazamdaulne via i Ain

¥ = os

naqnndi § nusinfiudedeyansoifnFmaianisAuiuuuiaemzges

I

Main Contact 3 NO 16A (@380Vac) Waz Aux. Contact INO/INC 3A  %F8
HINNTN

- Close/Trip Coils {inuuy 24vde vae 110Vdc

- ﬁqmi@mﬂ%’uﬁﬂﬁl’\amﬁﬁwm Close/Trip ann3astiaariulé

- @504 Close/Trip [H#nuadnd Pushbuttonuuufinaan Muamsan1nzns
M Close/Trip (Ruay/Adan aunalitiaandn 16 mm.)

- Aaselunanudeuse fqmsoaneniiuuuy Sofety Socket 4 mm.
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4.2.2.8 fnaaNafiniaas MU 2 YA
- AmnsadnnsTualiA NRNaTuEReY WaEnSTUREAY
- #UIALTIAN DC gugA 1000V WapN1nAd
- ARSI AC gegA 750V 3aNInndnvdafing
- dudnnsTua DC guge 10A %3aNInngn
- HMUIANTIUE AC g9gR 10A yEaNInnTdn

- A WARAIAINATININ §9gA 40 M Q MFaRnndn

4.2.2.9 gawsuldensaltituntmasas T 5
- awAlisNngd 819 1.8 m X 1819 0.40 m X g9 0.80 m
4.2.2.10 Famiulagunsailiilunameans T 1§

- awAlsingd 819 0.9 m X g 0.40 m X 49 1.80 m

4.3 gavieaanisiasiundanlasmnafas MU 1 %A
P= Wy s dal
43.1 Apmaniifnesia Ui
4.3.1.1 dugediadlugiuunwsadade lugardedndt Taauneadavdalugades

Py o’ s

4 o= ! ' s
WHNHY ANBDUNIBNITADWNITBY WU LG

o

;] as

43.1.2 Lflmgmﬁm‘immmumiﬁﬂumﬁﬂﬂu LL%@uﬁa\‘mumuquﬂﬂiiﬁnﬂdqmmﬁgm
naaas ansarinidsrnausaniuie ¥ unimaseelds fevuutloeiy
mﬂﬁﬂmaé’uL"f‘immﬂmiﬁ’m\a%ﬁmGimfifm 7 famnuiReswadanisi#anm
waziiandasadusafionimaan

4.3.2 snaazidganiaafia
4.3.2.1 Siadilasfiuuuunasiig ( Differential Relay ) CRULITR D
flaneaziBenbifipandnid
- Function 87T : Transformer differential protection

- Function 64 Restricted Earth Fault protection : 2 WEENINNIN
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- Function 49 : Thermal overload

- Function 24 :V/Hz over fluxing : 1 %3a81NN97

- Function 50/51: Three-four stage overcurrent protection

- Function 50BF Breaker fail protection L 2 WIBNINNTT

- § Event records waz Fault Records

- ﬁﬂquﬂﬂﬁm%’uﬁ’qmﬁqmﬁﬂfﬁﬁﬂﬂﬂdﬁ 5 1)

- Tusunsufil¥saniu Relay ax1¥ Programmable scheme logic Twnnsaauam
Wadugineeidn gate logic, relay outputs

- @INN90A9AT Relay Setting #i98l Software HIUABNRUADS
- ¢ \ 4 A A o o

- Hgunsoidsznay iy aedess ¥IeRN  ATuiau AHITONAFAUTHITM

= A e o

AN RLDHATINMA (6

- AeNFEISWINAIFILNHIIMUIEIINLS ”wé}:wﬁw‘%@ﬁqLmuﬁ?mmg%mzmﬂ

eRaUs laminasnisang

4.3.2.2 gawwnasas (WH1 (Power Supply) 14U 1 %A

- fundvensinszuanselsuanld 0-220V wEaNInngn

e '

- fHunasans N zuansIps 220V WiaNInNGT

)Y

- flunasdnsminssuasaULSUA T 3 e 0-220/380V, 3A WaBNINNIN
- funaeens RN TLRER LA 380V WIAHINNGN
- e muaaInIanieIwe 3 NG
oy g 1 Qs
- AR5 UEAIATLSIAY

- fAszuutfasiuannndasasiy wiauadndanii

4.3.2.3 ?gmttwdedﬂﬂTWWﬁnszttﬂmﬁamﬁ 24V 3281119 GGt TR R

RARIUHLNSRIBANIBUMI Module Mdinadaafiiiuanau Saoaunulliiay

9

141 5 mm. RantiueRsufaadan AaBeulissiiauuasiiduilo@antiu amnsonuannusn uazaas

= o/

ZaulnaBivinli fiannsgnind fidnusinnubedysnuoinBmalansfuiuuuimeizses
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- @INTT0TNERIIAN 24 V, 3 A WEBNINANGN

p A 9/
as

- Ansvetunassmanazungeflyiia

4.3.2.4 geandiaulainssud T4 6 f9

BARIUNLNIRIEAVEB LAY Module MinFnadanfiiiuannu Sroiunuiludisy

3

' o ¥ = 9 o a sl 1 2 A & A A s g
191 5 mm. NQMM@LQ@@UWQH’]NG} N’JL‘iEIUTN’NSV]@uLLN\WILﬂum@mﬁ’]ﬂu AIHITONHAIINTH UWAZAIH

=4 o/

Zaulaeliyinly 1Aannsqning fdnusiniunsedydnealilimeiansRuiuuuiagnzes

Afiangeua RAFM Secondary (Is) tmnAzaNiUZIAS

Accuracy Class 1.0 #3a#n91
- @S ENAiANINE 50 Hz (6

- Ansslunaasuiouse fqeseanudiuuuy Sofety Socket 4 mm.

4.3.2.5 gansiauilas 3 e 4 1 %A
- 1% primary : 380 —220 V , 50Hz ¥E3aNINNGT
- fAfim Secondary  : 63-66-70-126-133-139-274-289-303V 3D
H1NNII
4.3.2.6 Power Circuit Breaker NN 2 AN

1
=

B ARIUULANETE AR B LA Module Yindinadanfiiiunuan SannumunlHtias

9

N1 5 mm. RaninafRausaedan AnBey lHasviauuasiiiiugiaben s aNITaNHAINTY LazAIH

¥ A

Saulnelavinli 1Aan1eqning fdnusiniunsedydnuaifiimeiansfuiuuuriaugnzdes

Main Contact 3 NO 16A (@380Vac) taz Aux. Contact INO/INC 3A E1)

HINNIT
- Close/Trip Coils \finuuy 24vde v3a 110vdc
= t o o A ° . = P [ @
- flqasieanesuAEInNITYinem Close/Trip aniiadifaiils
- @19089 Close/Trip (#iginaa@nd PushbuttonuuuinaenlWuans  anay

N19YI9UCIose/Trip (Ruay/Fiden avnmlatingnda 16 mm.)
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- finsalunaaudeusy Aqasasefiuiuy Sofety Socket 4 mm.

4.3.2.7 YARMNFAMNINAMSUFES Fault ( Fault Simulator) 473934 1 e

AAAILHLHIFNBANTOUNS Module vindnadaafidunuan Saqauviua liise

9

nd1 5 mm. Ravduedeudaedan RaBeullasieuussiiduilofonds snsonunanduy ez

¥ A

Bawlaabivinly ifinnnsqnini #dnusidurdedydnuaintimafianisRaiuuudamsin
- @H1908519 Fault @nsnasuazliausIng wuu Three Phase Fault, Line to
Ground Fault, Line to Line Fault, Double Line to Ground Fault ¥#38fn31

- fAlWuanentaifin Fault wuusing

4.5.2.8qﬂﬁ’ﬂm%mmw'mwsgj (Two Double Busbar) I 2 YA

AARIUNLAIRNBAMIBMANG Module vindnsdaaiifiuauin Sannununbitios

g

nd1 5 mm. Ratiedeudedan Radauliasiauwaiidbuilofanty sauisanianeiu wazans

anlnabivinly \innnsgning fisnusniuwiedydneofHnaiansiniuuuiamizdes
- flugedaundrsnaaeese wu 2 2995 vpAingn
- #M10AUANNIS ON/OFF Tnal¥ainfuuunjuna wiasindd
- fluamsanuznisineaaaiaEuns viiefinda

SIS Rt o T RITER) ﬁqﬂﬁi@mmﬂmmu Safety Socket 4 mm

- &AnF ON/OFF d198¢ Aazlisianda 6 s

4329 qﬂf‘mmwmﬂfm Incandescent) IR 2 %R

kA ]
as =

AAAILULNIRBANTBA Module vindinsdamfiifuauin fannununlision

q

n91 5 mm. Ravfiiafeudiedae AnBeuliasanuseiiiuilodent smisonuainsmn uazaay
Soulnelivinli \Aantaqnind fénusiifurdedndnuoilfmeiansfisiuuudnmzses
- fluwun 3 wla 1500W videfindn
- T¥waem Incandescent 100W 220Vac gm%’um@@Lﬁwﬁ@ﬂﬁuﬁﬂmmuﬁ”’q
-

LIRNET

- uARsE 5uanafaIRIunt anTndlatiausuasrans e dauaing
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TenuuUON/OFF

- fgunselifesiunssuafinusiaza v laeslnan Inad viafindn

- Aasslugdanaasiiniandaumansoaaaildsmann Fiedant
uaadinua iy dagvdnndasaisnsaTsuneamenlidne

- flqesaamaidiuuuy Safety Socket 4 mm. amnsasiawuy Ay 5

4.3.2.10 Ranasiafiings N 2 AN
- gwnsadanszualiiaiiinzuanss uaznstuaady
- gUIAWTIAN DC goge 1000V w3BNINNdI
- gNIALTIAN AC g9gR 750V MEBNINAYIUEIRANGD
- gudanTeus DC goga 10A waaNanndn
- gdnnTeud AC g9ga 10A viFaNInnAdn

- gmdRAIAIINFIUINIY §9gA 40 M Q vEaNNNdd

4.4 ganpaasnsiasnuaadiinds il laatiBiades vz U 1 YA
= iy /1 dy
4.4.1 finoaniifisosialuil
4.4.1.1 dngrdadlusuuwandavialugardedndn lnsunsaBandalugades

[ o/ a

RudNyanuoivaaniIssnaNesntdNTaALew

f
A S as =)

4.4.1.2 hgafindedmiunisGeunisaen uiwsmuulaegunsainnaaueese
veaas Masarnsynaugsaniiie Eunameass#d fazuudasdii
nsRemediuiiesennsanasesqasasing 7 fewaniaeasanisting

wariianulaendusaiinn1maans
4.4.2 519RBYANINVIARA
4.4.2.1 Siadseaen19 3 WA (Distance Relay) MU 1 A9
=1 = [ 1 1d91
f91sazdunliioundnst

- Function 21P phase Distance protection : 5 zones #3afndn
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- Function 21G ground distance protection : 5 zone #agafnN4n

- Function 50/51/67 Phase Overcurrent stages L 4 YABNINATT

- Function 50N/51N/67N stand by earth fault : 2338810097

- Function 79 Auto reclose (4 shots) : 3P

- Function 27 Under voltage ( 2 stage) #aan1nnan

- Function 59 Overvoltage.( 2 stage ) #3BNINNLA

- Tusunandil¥sanriu Relay 931% Programmable scheme logic tHAsATLAY
W\?%ﬂ@i"l\ﬁ"ﬂﬁ% logic gate, includes OR, AND, MAJORITY and Set/reset Latch
logic gate function

. @H1IRRIAN Relay Setting #ael Software HauAsNALAaS

- flgunaniaznay i sedess win  asudon annsonaseutiom
AnseazBeafitviNe [§

- fenasusaseiunusmieennuasninaaviosaumisamiie usyne

afals:lsmindsnisang

4.4.2.2 gaunasas (WA (Power Supply) 1434 1 Yo

- flunasdng MR nsziansslsuanld 0-220V wWiaNnngn

P!

- Hundsana MRInTsLERSIReTl 220V WEENINNAGN

= 1 1 a/ a/ i 7 =1 1
- fHunassng Mg uaaauUSUAE 3 IE 0-220/380V, 34 viEaaNinndn
- Hundseng MR NTsuREA LAY 380V WEBNINNGN
- SvaeaWLEAINITYINGTITS 3 WA

Ay

- ARDSUFAIANLTIFN

- fevuudesiuannulaansie wisuaindaniidn

4.42.3 qﬂl,mmféwfw%ﬂsummsamﬁ 24V WSaNINNI 1NN 2 %R
- @INNS09IWTIAK 24 V, 3 A WEENINNGT

v

- Answaglunassmanazunsediyi
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4.4.2.4 qﬂviﬁmt,ﬂmnsmm FNUIU 3 A9

RANTEUEWRFW Secondary (Is) MHIZENAUZIRS

Accuracy Class 1.0 w&afingn

Auns0lFuTiannNa 50 Hz (#

t

Ansslunassuiuse Sqeseanefiuwuy Safety Socket 4 mm.

4.4.2.5 qm"mmmﬂmﬁﬂé’qYWﬁﬂszﬂx&’u FIUIN 3 %R
- @adeazeing 115 KV, (48.8 km)

- AMNAIINAR) 0.7 ohm , inductance (L) 6mH

4.4.2.6 Power Circuit Breaker I 1 AN
- Main Contact 3 NO 16A (@380Vac) Wwaz Aux. Contact INO/INC 3A %34
HINNAN
- Close/Trip Coils tfluuuy 24vdc v5a 110Vdc
- ﬁf«gﬂ@i@mﬂé’uﬁflzﬁ"dmﬁﬁﬂmu Close/Trip an3Ladifpariul
- g@ansnds Close/Trip (Rénuafnd PushbuttonuuLinasm WuanIsn1nznng
M Close/Trip (Runy/Aidan sualisiaandn 16 mm.)

- Annslunaasudeuse fqesaanuiiiuuuy Sofety Socket 4 mm.

4427 qﬂm'méi'mmuﬁm%’uﬂ%w Fault( Fault Simulator) 31421 1 %A
C @505 Fault auNNaTUasHaNNIMS WL Three Phase Fault, Line to
Ground Fault, Line to Line Fault, Double Line to Ground Fault WIDANIN

- fluamsngifia Fault wosing T
4.4.2.8 gaURUNER1HING2995¢ (Two Double Busbar) FrU 1 %A

- (flwgadaunSansinaa9ar Ly 2 2993 vEeRndn

- gwnsnmauArns ONOFF Tael¥sAnduuutluna wiadind
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- SugaeraIuzN1IsNINNNEestEaLNS WERRNTT

- FadsuuusanEenansinieuse Sqeseaieiduuuy Safety Socket 4 mm

4429 HanaaNaRiines 14U 1 %A
- @anadnnaeua BRI RN ILERSY WATNTLLEEAY

- #iuiAwsIsii DC guga 1000V ¥3BN1Nna

- dmdnuaeni AC gegm 750V waananndaanndn

- diengzud DC gega 10A waasInndn

- ddnnavud AC guga 10A waBNINNTdn

- dhudadiaEFInIe gege 40 M Q WaaNInadn

4.5 faneany Power System I 1 %A
451 seazndunaly

4.5.1.1 gananavszuun1sanans WihidsfifleninisBeudineaduGes
naeia3auazinda i Aundy, nsmarasirasiiuazlaainasa
piaiaaneas | yINuaLIITuRnAsENTIId IR Az Ay 1T
fiv

S o o | v os ¢
45.1.2 qmNmu@mﬂm‘zmufm@@mm‘m"fﬁﬂmzuﬂw 3 & 4 @ne 220/380 Taav]

50 Hz fﬁlﬁu@ﬁq\‘iﬁ LLﬂﬁiﬁT‘i.l\‘ﬂ% Uﬁzﬂﬂumﬁwmm'ﬂﬁwLﬂuﬂ’um@ummz

FMSUNSANENlAsRNIY

4.5.2 s1uRBRANIUNATA
4521 gagrauldasmiuldlugaaneiinimanas % 1 %A
- Fagpinannlaneiianmudouss niandasldlngadmivinniaasas
- awnsndalugasneifedmetufaoesitntmeans

_ f&amunsonianting [Fazean

- flom (H x W x D) lssiasndn 1650 x 930 x 660 mm
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9
45.2.2 %umeqﬂﬂsnﬁu@@ MU 1 YA
as o = & @ & as @
- ﬂ@m@mi@mmmmmmq WSBHAHIN mmﬁmmﬂuqﬂmm‘%@@
ASNAREY (FLNEIND

- faure (H x W x D) Bitiasindn 1970 x 1220 x 470 mm

4.5.2.5‘[:34@@ DC Motor / Generator I 1 YA
- Motor Output Power . laiflondn 170 W
- Generator Output Power . {aifleandn 110 W

)24

- fqmsiarnsan Armature, Shut Field, Series Field agfidnuminluga

flae Field Rheostat finmgfiagfiginniinluga

g

9AsialU Safety Socket 4 mm.

4.5.2.41:84@]@ Synchronous Motor/Generator 1Y 1 pilg
- AsENIRAnN1 Motor |
® Qutput Power - {aifloundn 170 W
- AMENIANY Generator
® Output Power : 110 VA ¥3aN1nnan

- qARBwUL Safety Socket 4 mm.

4.5.2.5 Tuga Resistive Load MU 2 %A
- nelulugatsznaudaasfimmieiasfiuiy Wire-wound 41433 9 6
= | e @ o Py o GG ) s
- fnnssadadnunauenuiild dailu 3 ngu o az 3 da
- dafinunnusiazsinazdeatiu Toggle Switch

- qAfauuY Safety Socket 4 mm.
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4.5.2.6‘[342,1@ Inductive Loads 19433 1 gl
- nelulugadszney power inductors UL iron—core 41UIH 9 A

- flnnasiad inductors T wiWld dmiin 3 ngu 9 ax 3 6

#in inductors usiazdinarAaag il Toggle Switch

- qARBuUY Safety Socket 4 mm.

4.5.2.7 Tuga Capacitive Load W% 1 %A

1

melulugatsynausaedfiudszqrinsiiuuy Oil-Filed 47149u 9 Fin
p=t Ve & o Yy o @ ! o

- finssedafiutsrquuiils dnudn 3 ngu o ax 3 ¢

- fafiudszqueiazdaassiantiu Toggle Switch

- qAfiauuy Safety Socket 4 mm.

4528 T:Ng]ﬂ Three-Phase Transmission Line IR 2 ’Lm

metilugatsznan power inductors WU iron—core 919U 3 6

1

ansaludnRuautrasanassindiay selector Fuwniinluga

#N150USUAN Line Reactance WHABNTHI110, 200, 400, waz 600 )

- qARBULUY Safety Socket 4 mm.,

4.5.2.9 TN@@ Three-Phase Transformer Bank NI 2 YA

- nalulugausznaudaandiaudaalWin 9mam 3 oa
- witauuasiinS g TR

® Primary Voltage 1380V

® Secondary Voltage 1 380/220 V

® Power - Tdiaaindn 240 VA

® Lline Current : (H¥imsindn 0.6 A

qAsiaLUL Safety Socket 4 mm
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45.2.10 Tug’m Three-Phase Regulating Autotransformer

- W99AU Line Voltage 1 220/380 V

- Andslwi 1 400 VA 388901

- 92U Line Current : 0.6 A ¥aBANIN

- U3uus9M% Buck-Boost [# . 15% yEBRNG
- 151 Phase Shift (% . 15° W3BAnNI

9ARBLUL Safety Socket 4 mm

4.5.2.11 Tugmﬁma%’ﬂfw%mmmme
-4 =Y &
- geawndnliaifines
A o o I
o FleMunNI19iRusIeHAn ;0 - 40 V WaBFNdN
e [(sifimandn 400 V
- gaowdenuantfiinesd Ammeter
=

o SleNUNI9IANSEUERIAN : 0 — 1.5 A WaBFANIN

o felmnsnazuags  : (fleendl 3 A

45212 Tugaa‘ima%%’mn‘szuﬂ”fﬂﬁn
- fgmnnsdnngsud © 0.25 ,1.5 ,5A ¥i3BNINNIN

- qAfauUY Safety Socket 4 mm

45.2.13 T:HgfaﬁLm@%ﬁ’ﬂLLieé’uYWﬂﬂﬂﬁzLmﬂé‘u
- Henm 0-250 wazeiny 500 V.

- qAfauUY Safety Socket 4 mm

45.2.14 Tugm’?ma%’i’mﬁqé’eﬁdﬁqLmzﬁqﬁﬁw%’%u@ﬂi?]w

L

U 1 %A

% 1 %R

4% 1 %A

I 2 YA

UM 2 UA

- Useneudas SadRees wazasimes 3 WE LUUETINNaNAEING BHNAT 1

sndndsagunlugaReaii
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- Fadfimas g1unigim 0-300 a6

- 13 0wes d1un19dm 0-300 975

45.2.15 Tu@m’im@%%’mﬂﬂ I 1 AR
- Heuin : 0§14 180° (leading)

- qmasauu Safety Socket 4 mm

45.2.16 Tugrmmdqdmfﬂﬁﬂ ( Power Supply ) FINIW 2 AR

- fauna9dna [Weae ( DC Power Supply )

o yausesuBninnUsuAnd 0-220v , 5A

]
s ' P9

® AAUTIAHEWINNAIAITA 220V , 1A

q

- punseda [Wadu ( AC Power Supply )
® gauseuANINUSUANTH 3 e 0-220/380 V , 3A
o qmmaﬁ’mﬁﬁwwmmﬁ 3 \a 220/380V , 10A

o gausanlnin 24v , 3A

14
45.2.17 gUnseiBAMMEIyNA ( Phase Shift Indicator ) 4 WK 1 %@
- Mdeynaannlawesuasnaines
- EHIEALUUANIMNHE CW %3B CCW (#

- gmnsouaneRH (A ~120 e 0 fls 120° WaRndy

45.2.18 29Ran519LsR8Y ( Inertia Wheel ) 3% 1 YA
- mm'ﬁﬂﬂizﬂﬂm%ﬁ’umeﬂmqﬂLﬂ%@eﬂﬂfw%fﬁ@ﬂwﬂzmﬂ

~ fldn Moment of Inertia Taistnndn 0.026 kg'm? (0.62 Ib+ft2)

4.5.2.19 LA5B9IRAINISY Stroboscope WULILESNSENEL I 1 YA

_ (i Stroboscope fianuaiinulanlnunanioniuiladu
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- flyue Internal way External @ wmsunsviznings

- gAFIENIM Timing Belt §7%9% 1 18%

4.5.2.20 gan8siaa995 Connection Leads I 1 YA

- fldhgeaunn 4 N8, WU Safety

- flsnaasgnaasiasi 9 fulilisendt 3 aua

4.6 Wevanasniounaalan 14 5 %A
461 naenenlEaHURIAaUasAaIn NANg 220 mm. x 8712 2 M. X g4 216 mm. W7
Tsifimandn 20 mm. v3adndn

4.6.2 T&?xwmmgﬁwLLNuTﬁUﬂﬁLﬁﬂU@%mwm N419900 mm. x 879 2 m. X g4 700 mm.

U 30 mm.WIRANIN

4.6.3 LAY Main Circuit breaker 3 pole {sisiaeindn 16A ua Earth Leakage Circuit Breaker 4

pole THfiasndn 20 A Ir 30mA wuufnunstefivasn W&y sunaduingudnans

Tesiaandn 10 un. uaasWusazina winu Safety Socket 4 §a. 3L /N/ PE wiay

Emergency Stop WuUABN (4

4.6.4 § Voltmeter uaaasesiv uwsastnia Taadl selector switch Tn1admseauusaslnia

Lmzﬁ@qmr]mmﬁufw%zmu Safety Socket 4 1. WEaH Fuse 1aariu

4.6.5 ur997e W Universal out let WD 2P+PE auna 220 Volt WEiunszua i iiiasndn

10 waNtl 973U 6 %A

4.6.6 K918 W WEBs Power plug UL 3P+N+PE a11a 380 Volt Hrunszuainlities

n91 16 waNil 911494 2 94

4.6.7 g1aWauan 5x2.5 uuZgnq(diasandn 5 1ums wian Power plug buy 3P+N+PE

aum 380 V Maunszua i alitinandn 16 A uuufinaas 9mm 1 49

4.6.8 Hunasge ANz LaRAULUY transformer varioble a3na {sifiaandn 2 KVA voltage

input 220 V {aifiaendn 5 A Voltage output 0-220V WAaH Safety Socket 4 H#. L /N

4.6.9 funasans RN suansaf 24 VDC 5A uazunasans mMinszuansslsuanld o-

220 VDC B5A UFANNAUHID
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4.7

4.8

A ~

4610 wng Module vingnesaafidinanu Saounllsiasndt 5 mm. Rantinafausiag

q

st

a0 AnEauhinzfanuaiiiuiafaati asnsonuantiu uazasselne
¥l iAmnnagnind fignustniurdeduydnuniflEmafianisfaiuuudamnzdng

46.11 flasaamdn uaslaseogiiflandauns Modde ifinandn 3 4u

4612 de W Bonse1995a11a IHANNGN 2.5 sqmm. Usznaudiag jock WUy safety ia-
fine 817 2 M 971393 30 183,879 1.0 m 91393 30 18N ware1d 0.5 m 911U 30

i sialRznaaamilegn

i
=i

4.6.13 gunsallimiomadundaiost glad, owdn  gus

LASBITENEANGY YIMATW 3 A U 1 %A
47.1 dhaeBssdiamendiyaaninmendng 3 AR Aadunidv RAaTad wiula wivde
g

4.7.2 qunsnladedaynrounwuuy CCD wsa CMOS maliisinnda 1/ o

4.7.3 §951AHIEn W (Frame Rate) Triginndn 25 fbs

47.4 gannaaldesandulngsie Adle Tuseawes aenRowmes

475 Wansazidun (Resolution) Taisndn 5,000,000 Pixels

4.7.6 fazuunagunnifisanda 12X Optical

47.7 Sindasagnadusiinuusuesineiia LED 2 $19 WanslHannueaum

4.7.8 gnsatidinnmdudaaaedld uasiufinamdngreniunesl

4.7.9 FIHN9OWLNATN LAY WEANAINANY (Freeze)

4.7.10 ﬁﬁ@@@i@ﬁfyfquﬁqﬁ n3aMn4d1 RGB Input, HDMI Input, AV Input, Audio Input,
Microphone, RGB Output, HDMI Output, Video Output, Audio Output, Microphone,
RS-232, USB

4711 [uAnfinnaiudasiunninin aviva wazusniaiiunatetesioy 11

Projector 19N 1 2
4.8.1 Jumseeiafluseamassiia LCD waafngn

4.8.9 FARIRBININTHIA 3,000 ANSI lumens #aBANIN
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4.8.3 fignaaauanda (Contrast) 10,000 : 1 w3aANT

4.8.4 AMHAZLBHAIBNFYYIUNTNABHAUABSULL XGA (1024x768 Rnima) vEaANdT

4.8.5 ﬁﬁzuuLLf’ﬁTwmwﬁmwmmwmwﬁ"mﬁwmem (KEYSTONE CORRECTION) v
wasaBifiandn +30° vdasindd

4.8.6 FNENTOLARSAINIFINNARIUS 30 T2 B 300 fia Wiafindn

4.8.7 gwnsannEnnuWTag Al

4.8.8 flangnislivuamasaninenauig 6,000 i Ta WaaAndn

4.8.9 ﬁﬁﬂﬁ@iﬂﬁmmﬂmﬁqﬁ WABHINNTT

4.8.10 Computer D-Sub 15 pin x 1

4.8.11 HDMI x 1 @neenalaifisandt 5 e

4.8.12 Video IN (RCA-pin) X 1

4.8.13 Serial IN D-sub 9-pin x 1

4.8.14 Fedn@ey Hdmi uas rs 232 a1 ifieanda 5 wns

4.8.15 fyau18m projector

4.9 9a¥unnafinnoea S aunelitiaanda 100 Ha F1U9% 1 98

4.9.1 Lﬂu@@%umw'ﬁﬁmm‘uqmm‘ﬁyummn%mwLmzﬁqmﬁuﬁwmmﬂ%TWWW
aduaniin a9 nga Foasindwisilmaeulnas

4.9.2 Wi 220 v 50 Hz

49.% Lﬁ@@ﬂﬁ%’]’)ﬁ"l@’m'ﬁ/ﬂﬂ Fiber Glass fnumdam@audnn nusian1sanuiatiaariuniafia
Tuazansnsavinauazann (4

4.9.4 f5zutiaetunis Overload MadmERTTR ellasiuaidanigansnalnes

4.9.5 nzuenes annuuLiasnsaRananuRTEamwal

4.9.6 ARAINZANNABIATBUNTEUBNID WAZYIAFALNITINN

4.10 asaslnsiesd FIUIW 1 YA
4101 iadasTnsyiand LED TV fignsn@ensaiussuuduisasunld aunaniines {aias

N1 65 ANERRNGT

Page 26 of 33



4.10.2

4.10.3

4.10.4

4.10.5

4.10.6

4.10.7

4.10.8

4.10.9

4.10.10
4.10.11

4.10.12

4.10.13

4.10.14

4.10.15

4.10.16

REATWLUL FULL HD Anuasidanninsysil 1920x1080 Pixcel waafndn
dngiadan Hdmi annlHiesndn 3 wns
gein tv wuuUsusEaL R E8afia sune (deanda 70 9
o~ '8 ot 1] 9/ v £ % dl
fl9e U UL SUAITNEI 19 BTN e AR an A daNn1s luRes enis
LIV ANRINY
~ o/ o/
R P L N
finalulad AquoMotion anANILARIDINWIBLEARNSIAREN(Y
AINNTRIITUNS 9 Wireless LAN Tsginiadas
flgxuu Smart TV 1315098950015 19913 Web Browser, Apps, Youtube, Facebook
@& ] kY
uaenesay
ANITDEBNAD Smartphone HAUNINAIE MHL
fesU U UUURABS IB9aUTiANIg a1 WInaades 20W vEaRndn
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FasudnyeyruAanaaliudanian Antenna Booster IlBIRNUIEANTANNNTIL
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Aeyaosluuinfideyoyoen
fignsudayeynod Digital TV Tusin
fElmBEaanuAnnTFNu
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HABIA DN YA NIBHINAIN

Video in x 2

- Component in x 1

- HDMI x5

- RS-232C x 1

- 15-pin mini D-sub x 1
- Digital audio output x 1
- AVout x 1

- Headphone x 1

- USBx2

a e

\unAndousifiindng ananisndn ildnansdosiiini
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4.1 AspInaNAiaaslseNaRNa All in one FIUIM 4 AR

4111 fwsdnguszaaananans (CPU) iuuuy intel Taisinndn Core 5 A1a5atuAng
Usennana GHfleundn 2.8 GHz wiaganda Eniagmatnsauuy Cache Memory
WA NI 3 MB ¥EBANIN

4110 TdasAIINsman (RAM) 25a DDR3 w3afndn aunalaienndt 4 GB uaz@xnan
pene (fgagalitiasndn 16 GB

4113 fivshedafuiieys (Hard Drive) Iuinas g litiaandn 1 T8 avmiFeseufaiies
A4 7,200 SAUWERRANIN

4114 feanmuuuduiaRsessuauanienlifianndn 1920x1080Pixel wazilonnn (s
figandn 20 i

4115 fipAnssuaziden DVD-RW vdasndn

4116 fgunsalimunnianitaauaIuun 3-in-1 wasfnd?

4117 fdesdwmiusaidengunsaintenenuuy USB 3.0 Bifieandn 2 ge9, USB 2.0 Tsd
faundn 2 989 wax da9se Headphone/microphone (dtipanda 1 4e9

4118 s malEdyanadBanalRbisiasndn Wi-Fi (802.11b, g, n) uaz Bluetooth

4119 findne webcam Aiflulaslrulidn

v a o

41110 Fens uihind uaz WirdinsiundndomifegnialfinamnanisAnsiaanu

Py

41111 fnadudarin o aaiiRasislnednanitasndt 11

412 Hameaanalsenasdaladial 4 dayaym U 1 LATDY

Az AR ATA

4124 \duRAnesanBsIens@alasial MfUUNAANE 100 MHz wiagendd
412.2 @mnandndoyaynasinlAndanii 4 desdoygyromaaninndd
4.12.3 ﬁé’mqﬂqﬁzg'mﬁ’fyfquzgqqmﬁiﬁ@ﬂﬂdﬂ 2 GSals viaaRnaIn

412.4 fviaaaus1gega 50 kpts Aadasdtyanomaehndd

4.12.5 ﬁé’mflmzmawﬂgﬂmﬁumﬁ@ﬂﬂdq 50,000 waveform/sec

4126 filarAnnnsiaanlitiagndl 20 wisnfines

¥

4127 filarid ZOOM dwiugdannananizaaniidania
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412.8 9aAnEa WYGA au1a 8.4 fin AiflantuaziBanliiinsndn 800x480 ULAZEINITN
uaA9SAUALH 64 szAuNABRndn
4129 fHasre USE 2.0 dwmsummiiuazinmiasdeaienisisloudaya
41210 SefunsnAmAdafTns LL@:ﬂ@ﬁ%’umiﬁwmmmﬁ’fyfmm FMTU
Voltage & Time
41241 flaridh cursor measurement UNWHNeS

4.12.12 TWNWLLN@I\?N@LLUU UnR (Normal), X-Y tag Roll T

4.12.13 Vertical Range . 2 mV/div 8 5 Vidiv waendnendn

4.12.14 DC Gain Accuracy : 4% WaRANGN

4.12.15 Maximum Input Voltage : CAT | 300 Vrms, 400 Vpk W%’ﬂgmﬂd']

4.12.16 Time base range . 5 ns/div £ 50 s/div #EBN319NIN

4.12.17 Time base accuracy . 30 ppm WABANTI

4.12.18 Trigger coupling . AC, DC, noise reject, LF reject, HF reject WaRNIN
4.12.19 Acquisition modes . Normal, Averaging, Peak, High resolution #%8#ndn
4.12.20 Trigger mode - Edge, Pulse width, Video, #3831nn11

4.12.21 FFT window modes : Handing, flat top, Blackman-Harris WIBHINNN
4.12.22 Persistence  115uAnTH @aust 100 ms 9 50 s vEBNdndT

4.12.23 @nenindeysyod 10:1, 150 MHz, 9743 4 181

4.12.24 AC power cord 1434 1 L%

413 1A%09IR AC wanilfinas 3191 2 LAEBY
4.13.1 Lﬁmmww?&\mﬂﬂﬁﬁmLﬁmmﬁsﬁumﬁmﬁmﬁﬁﬂ wazdsduuntusia
4.13.2 fAdNan13IANINuazen wEannszanaeiangon Wianutsad A [fipttausudn
4133 AagmTafnang 2uan 0.5/1/2/5 A

4134 ANANIHARIAAREHIANNIGIA (HIfK +0.5% WEBANI

4.14 1A5R9IR AC wanilfiinas FIUIU 2 LATDY

4141 fuuugwienesdflusadusmmliniaedoudion ussdiduuuluile
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4.14.2 HFNANIEIANTINULAZEIT wEannszanauiioudas Wanu1sna e Fagnausiugn

4.14.3 At IadNang aue 2/5/10/20 A

4144 ANANMNARIALAREUIEINITTA (HifN £0.5% WERANIN

4.15 @Feein DC uandfinad TN 2 LATEY
4.15.1 \dunugwiseesdiusadeanluniaadeniion uwazidnzuuulude

4.15.2 AFNAN1SIANTNUAZLT WEaNNTLANFLTauda IR INIT 08 AN [Faenusngn

as

4.15.3 AfagIaENang a1a 1/3/10/30 A

4.15.4 AIANMHARNAMAEUIEINTITTA (1A +0.5% WaBANIN

416 DC power supply niilauamnsna wuuids 4491 5 LARa9
4.16.1 9% QOW
4.16.2 drBwinnusadiuin : 0~30 V
4163 dnadviymnszuaW (Ren Hilo () : 0~3 A
4.16.4 DUEAING : LU

416.5 PnlFnndn 1128 x 145 x 285 N

417 DC power supply nHrilausaswa wuw Digital §11493 5 1ARB9
4171 Ind QOW
4.17.2 dadvinnusasiuii : 0~30 V
4173 dnuvivmnszualW (@an Hilo 14) : 0~3 A
417.4 FBUFAINE : LED 3 1/2 NanN

4175 auelaisnndn 1128 x 145 x 285 1.
4.18 ﬂ@ﬂﬁ’?LWﬂ%ﬂﬁ%N’J@NﬂWﬂWq Qo"l'kl’ﬁ«! 2 ‘q@l

4181 fvsingUszaaananan (CPU) iinuuy Intel Teisinnda Core i7 AadiSalunns

Uazanana (Hileandn 2.6 GHz up to 3.5GHz wiagenda AnslagAeinsiuu
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Cache Memory aWa 3itiagndn 3 MB n38fndn $rogAHIMAn (RAM) 5Hn
DDR4 vaafindn amsfiaandn 4 GB

418.2 fvsiandafudioya (Hard Drive) auinAr g Bifiagndn 118 Asisasaubitio
A4 7,200 FaURIBANTT

4183 TleBn LU ERTnsiuAtNandn Hiiaandd 1920x1080Pixel wazilaunn
fipendn 15 49 Full HD IPS

418.4 fiasassuuazidsn DVD-RW y3afindn

4.18.5 ﬁqﬂﬂﬁfﬁﬁmm%wmﬂmqm?fumu Z-in-1 ¥ia8FNII

4186 fdesdmiudndangunsninneuenuuy USB 3.0 Gifleandn 2 489, USB 2.0 T
Haundn 2 989 uaT Fe9Rn Headphone/microphone Titinsndn 1 489 HTMI,VGA

4.18.7 mnge EFyyadEanalflidoandt Wi-Fi (802.11b, g, n) Waz Bluetooth

418.8 findas webcam 7iilalasTwiulusa

418.9 finsSudszin o anmnaaaslaefndnlifioandi 19

419 FTUUVALS 14N 1 %A
419.1 gaiABaaFes G1lwannna Powered Mixer Tisnndn 400W (200W + 200W) §1Tns
WU 2 %179, LF: Tignndn 8" damaw 2 § gasalnannna ﬁ@?ﬂwuﬂﬁﬂuﬁ \Aa8Y
ernEoaTion LAIEEINAN
~ TuTasToiu x 2 62 wda CD/DVD + 1 Mic #38 JBL GO + Mic
- Hansaning x 2 #
- Ansudinfuganing
- fanpanine anelulagiviy
419.2 gnlneaunnlutinandidnlng 289 x 472 x 275 mm

a

4.19.3 fntesuilasnu o ﬂmuﬁmﬁﬁmﬂﬁwﬁmﬁiﬁﬂﬂﬂdﬂ 19

5 (Haulz

5.1 FlUeNIENAGeINIEANELAZAENEINgE AnsATaidan atvazitaandt 10

2

q
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5.2 fnsdafneusnnitiemuiussaziaalition 3
5.3 Sutlazingomnmaniiiuaaibitieand 13
5.4 fasangiosiiazszuugunaalliinbiiesUfifineanumanisnnis AHNT0 T

as | 1
NRVNDURAINBU

6. SLUTLIRIANAUNG

anaT 120 54 udRatnasns oy

7. STULLIRTRINALU

amfian n1alu 120 4

191390 sEHEIHANSA AN
Gusutszanodlasenia 6,000,000 U ( BARIMUMEIN )

S1ANAANY 6,000,000 U ( ANEIUUNEIN )

mquﬁﬁmmﬁm@wsw%y’@Lﬁmﬁmtmmﬁmaummz 3971507 VSBLARIATINAALTN

AunsasaaAnfusatoiaualuy A9150iiAgafUA 9D LRI IAT

=y

aoniidesie  mian aviAnendamalilaBanmeaadmmn

Waft 128 auusasufo druattaien annaiiiey FapTmdesing 50300

Tnadnsd 0-5392-1444 gin 1321
5a14 0-5392-1444 fim 1321
A lesl http:/www.rmutl.ac.th
E-mail pasadu@rmutl.ac.th
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