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3 trla 380V 50 Hz

aij 3 iv^a tl^u^m^m^ 1-100 Hz

4.1.2.7 •aBFmiB>iBQnti^'3^aiBB4 3 i^la

^^n-JtJWu-5anSMVi^fliiH^ Module i

5 mm.   ^^^^i^iJ^i

i^'3^aiBB4

4.1.2.6 'Bbjjbi^b^ijii Squirrel cage induction motor"Sq^aw 1

175 W

Secondary (Is)

Accuracy Class 1.0 vilfl^^ndn

50 Hz T^i

wuiJIJ Safety Socket 4 mm.

4.1.2.5 •a^iNBlli^f Three-Phase Synchronous Machine^1W3W 1

175 W

4.1.2.4 •SJBVI^BlllJa-ifl'iSIU.a^1WJW 7

^nw4iJWiiW^snt!ivi^Biiw-5 Module

ndn 5 mm.iT
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Main Contact 3 NO 16A (@ 380Vac) a^s Aux. Contact 1N0/1NC 3A

^nnndn

Close/Trip Coils ilivillUU 24Vdc Vila 110Vdc

4.1.2.10 Power Circuit Breaker'flWQW 2

Sw^UMiiw-5anSwvi^Biiw4 Module tnn^QHT'a^^iitiua'UQ

ndn 5 mm. f)aviwniBij^dBTfa^i ^diisnj^Ja^yiBuua-Jvii'SwLflfii^tnmi anT5^viumna^w ua^

4.1.2.9 t^^a Resistive Load^nwaw 1 •

Wire-wound rmiu 9

j ^z 3 wt

Toggle Switch

Safety Socket 4 mm.

Fault ^MjnM^iias^Jflu^n^^ ttuij Three Phase Fault, Line to

Ground Fault, Line to Line Fault, Double Line to Ground Fault W^B^ndn

Fault uuueih-i "j

4.1.2.8 •B^iFmitw'iijvnwanwfLiaTM Fault ( Fault Simulator) ^twjw 2

^^i^Mtimiw-^sri^^ViimiFM Module

nan 5 mm.    h^^^ifa       iTi^^

Safety Socket 4 mm

's 3 w^sf H^iJmnnajrLbsmWBT'nJ aoi^m
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-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)  l

-Fault Records: 5

-Event Logging

Page 9 of 33

non 5 mm.

4.2.2.1 ^lBHlia-in;k!iBlciB4 3 fHsf (Motor Protection Relay)

W4

4.2.2

4.2.1.2

ifiimiTsanTi^ ^a'

4.2 •a^if

4.2.1

4.2.1.1

^i!(rivnauw-3 Module vin^^a^^^ifl'UiS'WTU fiifmwvi'U'iTjJ'UBafm 5 mm.
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Close/Trip

W4nwciose/Trip (^uR4/f ^an wn^^tuwBanrh 16 mm.)

Safety Socket 4 mm.

-Main Contact  3 NO 16A (@380Vac)  li^^ Aux. Contact 1NO/1NC 3A  Vlifl

unarm

-Close^Trip Coils fdmmiJ 24Vdc Vila 110Vdc

4.2.2.7 Power Circuit Breaker^^wqw 1 ^

Module vi^^^mYittlu'awa ^^nnjtvi'unTjiwatinqd 5 mm. wwm

4.2.2.6TviTOvrana (Electrodynamometer )^tmiw 1

-   ?njJT3?liJ^U Torque: -0.3 to 3N-m mBjnnfTJT

^: 250 to 3000 r/min wiflnnfifidn

Secondary (Is)

-Accuracy Class 1.0 Vi^a Arm

-aijmciT'JMTuvi^n'wfi 50 Hz Ta

-AAA<lTuri?iB4l,l,fi4U/54 UTOABSTiai.Limi.U'Ll Safety Socket 4 mm.

4.2.2.5 ^fllPfEmViWtl'JH'l'BS^fT^fTS^'jBfl^OWQW 1 TO

( SQUIRREL CAGE INDUCTION MOTOR )

-UTOABtlB-niA Stator BTOnwiThTuAS!

i  liuu Delta USK Star

Motor fitmiAtufshfTri 175 ^^^
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-   Main Contact   3 NO 16A (@380Vac)  lias Aux. Contact 1NO/1NC 3A  wifl

^nnndn

4.3.2.6 Power Circuit Breaker"^runw

fl4Uluuw4anSwvi1flu4 Module vh^tafldfliwiiiuwuTU Jln'nvi'UTtiwflH

nan 5 mm. ftavrilhifl^fiiJ^'iHTSW) NQt^fluTtJa^viayu^wi^^'uidB^tnfm anT5tiviwfl'jn^u uas^inw

4.3.2.5 ^mUMBlllJiM 3 ll^^VIIVI 1 ^

-vi^ primary     : 380 -220 V , 50Hz vtiajnnrm

-^^fT^^ Secondary   :    63-66-70-126-133-139-274-289-303V   Vila

wrnnd^

Secondary (Is)

-   Accuracy Class 1.0 wHa^inrh

50 Hz T^

Safety Socket 4 mm.

6 in

Module vinf^^^^

5 mm.iTii

24 V, 3

i 24V

Module h^

nth 5 mm.^T
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4.4.2.7 TOramitranwviTuanvi'l'ija^n4 Fault( Fault Simulator) ^nwaw 1 TO

-   an^n^tiain-j Fault ajjjjnra^iiasttiajj^nra^ tivu Three Phase Fault, Line to

Ground Fault, Line to Line Fault, Double Line to Ground

Fault uuurao^ ^

^-i Close/Trip TraranEi^fnvi^^

w-inwClose/Trip (iiira^/iiltin mtnrat^wfltifinn 16 mm.)

STCMuif-ur^-j it^rawaanEitiiviuiJij Safety Socket 4 mm.

Close/Trip Coils LlJviuuu 24Vdc Vila 110Vdc

rip ?0fi1i^sJil'B<ifTwt

4.4.2.6 Power Circuit Breaker^nw^w 1 Bra

-   Main Contact  3 NO 16A (@380Vac)  ^^ Aux. Contact 1N0/1NC 3A  Vila

115 KV , (48.8 km)

.7 ohm , inductance (L) 6mH

S1WJW 3

Safety Socket 4 mm.

•flWTU 3 ran4.4.2.4 TOvmBUllfMn^^Uti

-^nram^uat'H'^hraow Secondary (Is)

-Accuracy Class 1.0 viliaranno

n^ 50 Hz Ti^

24 V, 3

24V VI^BjnnflTl  MWJW 2 Bra
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4.5.2.4T^^^ Synchronous Motor/Generator

Motor

Output Power: T^waarm 170 W

Generator

Output Power

Safety Socket 4 mm.

4.5.2.3 T^^b DC Motor /Generator^1WJW 1 TO

-Motor Output Power: Tjiwstlfm 170 W

-Generator Output Power:  limetirm 110 W

-fi?(^^BTO-)TO Armature, Shut Field, Series Field

-fiTO Field Rheostat

iSafety Socket 4 mm.

(H X W X D) T^viBEJfldn 1970 X 1220 x 470

(H x W x D) TjJwatirm 1650 x 930 x 660 mm

^i^qw 1

4.5.2 TITOUBTOWNUTOWfl

4.5.2.1
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4.5.2.12 T*j^i8ii4Bis%r^s;iitt'H^n

^: 0.25 ,1.5 ,

Safety Socket 4 mm

: TwwBtindn 3 A

iwn : 0 - 1.

400 V

^rw^  : 0 -

4.5.2.11 TiiR&iunf)^i'ftT'riviTfi^:;iM<fl^4^nwaw 1

4.5.2.10 Tst^m Three-Phase Regulating Autotransformer    •flWJW 1 "Bi^

-ifNflVl Line Voltage: 220/380 V

-fh^^tvf^h: 400 VA vra^-inch

-n-5SUt Line Current: 0.6 A VkjB^^firh

Buck-Boost ?^: 15%

l Phase Shift T^     : 15

Safety Socket 4 mm

Primary Voltage: 380 V

Secondary Voltage    : 380/220 V

Power: TtJUBtlfldn 240 VA

Line Current    : Tuuoflnri 0.6 A

Safety Socket 4 mm
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Overload

Fiber Glass ^inwviaKiiiii

^tmqw 1in 100 vn

4.9.4^^^r

4.9.5fi^r

4.9.3

4.9.1

iJKimj?flfm a-i via^i

4.9.2 M^llAfn 220 V 50 Hz

5,000 •hqI^^

XGA (1024x768

(KEYSTONE CORRECTION)T^^V

^TWTM 14.8 Projector

4.8.1

4.8.2flrin^4^D4flQ'14?mn^ 3,800 ANSI lumens

4.8.3fisVm^mwFinwi (Contrast) 12,000 : 1 vi

4.8.4

4.8.5

Livra^TjJwBtifidn 30

4.8.6

4.8.7

4.8.8

4.8.9Computer D-Sub 15 pin x 1

4.8.10HDMI x 1 ^^ntitraTiiviflafm 5

4.8.11Video IN (RCA-pin) x 1

4.8.12Serial IN D-sub 9-pin x 1

4.8.13^n^j^iai^B^ Hdmi liar rs 232

4.8.14^^ljfrl^nfS^^ projector

4.7.9JtoH-wsanjnjitu^w vils^irm usb1.1 type b ,vga in vga out, Microphone, , HDMI

4.7.10Su^fim^^b'U^srm^i{ufnyi BsTvia uasmfmiti'unanflti'M'UBf] 1 fl
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4.11 i^^B4Fianmii^B'S'iJ^s;jnawa All in one

4.11.1flviviqHiJ^sj^awanfln^ (CPU) i^^uuiju Intel T^i^^ndn Core i5

iwEandn 2.8 GHz vrfa^j-irm ^^vniqtiBQOn^nuiJTJ Cache Memory

3 MB vilfi^ifm

4.11.2flvniiEKiMTU^nvia'n (RAM) Q^

16 GB

4.10.12

4.10.13 ^^tJB-lwa^^jtlJTfutji'UBtlfl'JT 1 ^^ HDMLUSB

4.10.14

4.10.10

4.10.11 MiwsTtytyntu^^mBstwB^vi^flu Antenna Booster ^Bif^ih^ltvi?fnvfiT3^ij

4.10.6

4.10.7fliyi^TwT!j AquoMotion

4.10.8an^TsB^B^^uftTj^^TU Wireless

4.10.9^^-a^iJlJ Smart TV snun^ti^fl-j'njfn^T^^-nu Web Browser, Apps, Youtube, Facebook

4.10

4.10.1i^^iB-jTmwru LED

fm 70 W7M^B^n7T

4.10.2^iBfiTmiuu FULL HD ^mjjazififlnnnmsmj 3840x2160 Pixcel v^^^rm

4.10.3sntiflfli^flN Hdmi tmTjiWDarm 5 lw^i-j

4.10.4toSb tv uuuiJ'jU's^^jT^^tel^ivlQ nvn Tw^nndo 70 \h

4.10.5

4.9.6 ^it(^'w^



LpuyB^wn.BE, 0037. llu

BB|J|i^BtLtll1Lt,B 91 I LpUBSttNlj^liLLyyLnil (3AUQ pjDH) BftBftnUIM^^BPniA^ E'JJ't^

tyi g'jj>

C^ 03 L^

^B11 (u '6 'qu-^09) !d"!M ^pUBBfJ|1i]J^i^LBtjn3L,fTjfiJB^ps,LM;u 9'LJ>

^Bjl ^ L^UBsn|i^ suoqdojojLu/aupqdpDSH busc-bji sen t-Bjl i L^

'3 asn ^bji i L^uBBn^ o'S asn

OOJ

091^X009 ituaann^aî^mii^ntA in vq ^Lrta V9AM

fifTJBiiintiA^B WOOZ nayt-jAjj

tsuiittLtLW 03

000'OG ^^

d| OS

LLU^St^ S/DS9 Z Lt/UBBnjfe

u.iALB o'S asn swt'B.jiK 6'sn^

Jo gz a6Dd

BbLnwnn jusmainsDaui josjro nayt-j^jj  wz^'P

s6d)|0/\
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4.15.1

^nwaw 3DC4.15

4.14 ifl^^fNOa AC

4.14.1

4.14.2

4.14.3v^fTatigwTaiMnaifia nunatwanndn 2/5/10/20 A vtiB^ndn

4.14.4^h^mnflai^iflaBWBa^i-iTVi Ts-iufi-u 0.5%

4.13.1

4.13.2

4.13.3

4.13.4

4.13

: 5 ns/div fk 50 s/div

: 25 ppm vi^a^ndn

: AC, DC, noise reject, LF reject, HF reject vils^rm

: Normal, Averaging, Peak, High resolution

: Normal, Auto , Single v^^awnflfldn

: Hanning, flat top, Blackman-Harris

(^oaw 100 ms Ik

4.12.16Time base range

4.12.17Time base accuracy

4.12.18Trigger coupling

4.12.19Acquisition modes

4.12.20Trigger mode

4.12.21FFT window type

4.12.22Persistence

4.12.23sntmn^ff^tipfu 10:1, 150 MHz, rmgu 4

4.12.24AC power cord •^nWdM 1 liiu

4.12.12Tvilta-JWuuu iJn^ (Normal), X-Y U9^ Roll T^

4.12.13Vertical Range: 2 mV/div In 5 V/div

4.12.14DC Gain Accuracy: 4% wia^irm

4.12.15Maximum Input Voltage    : CAT I 300 Vrms, 400 Vpk Vl1a^[-afirh
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4.18 RaiiWQifiB'Sil^s^gawsivm'wn^nw^w 2 ^^t

4.18.1^^vnigtul-j^JiQawanan-j (CPU) ifiwuuu Intel Tjiw^^rin Core i7 ^Qnm^Q

iJ-s^uQawa Tjiwatinon 2.6 GHz up to 3.5GHz

Cache Memory imi^^TjiwfiBfiih 3 MB vilfl^fiQT ^^vuha^'w^'ivi^'n (RAM) Qn

DDR4 vtifl^nao tiwi^^tjjwaafm 4 GB

4.18.2JJuw^H^flifiuifl^a (Hard Drive) im'i^^iTW^Tji'UBarm 1 TB

trin 7,200    ^

4.18.3fi<?B^miuu^j4W?vtaB^7U^^Qnna^Ba^^T^jlUBiri'3n i920xi080Pixel ua^^^

•UBBfrin 15 ^^^ Full HD IPS

4.18.4^^w^B-)BnwiiBilaw DVD-R

4.17  DC power supply viwnifi^iu.?J4w^ uuu Digital

4.17.1^^90W

4.17.2Bnmfln'Mwviu.'j-imjTyl: 0-30 V

4.17.3thmfhvmvifi'jtiij.^^tyl (l^^n Hi/Lo T^): 0-3 A

4.17.4•^^US^UHfl : LED 3 1/2 Wflfl

4.17.5Wl^^Tj^nflQn :128 x 145 x 285 U*J.

<riwru 54.16  DC power supply vrwiilemsi^NWS) uuui^u

4.16.1tw^ 90W vilo^fidn

4.16.2EinwiBT^yjvii^-j^it^l : 0-30 V v^hi^inih

4.16.3thmfhwwmui^tvl (ilfifi Hi/Lo?^): 0-3 A

4.16.4•^mia^-jw^: uuuiijj

4.16.5^wnTwnn<3n :128 x 145 x 285 int.

iiiform 1/3/10/30 A ^^e^non

0.5%

4.15.2

4.15.3

4.15.4
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5.2 Slfn'5TODfiBiJ^fn^-nwii5uHsna'i^i'HBB 3 cm

5  wawfa

5.1 JiTu^nunn^TO9B4nni^nTmmia::fi'iinB4nf]id onji^i'jfvcu'ri^^^vn^n^iiiB 4.1-

4.19.3125dB SPL / anTw ttm db (55Hz - 20kHz)

4.19.4uvia^itltvl 100V - 240V 50Hz / 60Hz

4.19.5^tn^anlvMljJnin'ii 289x472x275mm wa^l 308xl80xll6mm

4.19.6tfiia^wau ttluuvu aunaan (4 MuMfiilvhj / anaana +4 Hvi / 2 ai^alTa) -da-i EQ

2 ^-s (High imTN: 8kHz ^i^^^i^: lOOHz) ,Out put aan^nannanlY^ (L, R), Monitor

out (L / mono, r) innyMa^ out (mono) no hpf

4.19.7flfn^^uiJ^smi vu snnun^^i^TiaawwTOT^mfitirm 1 tl

4.19.2 ifna-Hi.'ilawijjn LF: 8 "(20cm) nnti HF: 1" (2.

Vilfl CD/DVD + 1 Mic wIb JBL GO + Mic

4.19 ^^UiiisitN^nwQW 1 to

4.19.1 tfAlfliB^u^tKl aiT^MVmvn Powered Mixer Tjjrinrm 400W (200W + 200W) {

uuu 2 vn-), LF: Tw^nrrdi 8" •^nwTW 2 ^j ^in^

4.18.5

4.18.6^^'iia^nw^ueifiifB^siJn'js^ji'i^i'UBfiij.uu usb 3.0 T^Ciaafm 1 to-i, USB 2.oTw

we^nch 1 iifi-3 lint TO-wa Headphone/microphone Tsmatifidn 1 ^B4 HTMI ,VGA

4.18.7sn^nTOt^^tytynfwT^anaTi^HviflEirm Wi-Fi (802.11b, g, n) li^^ Bluetooth

4.18.8Sfl^B-J webcam YijJt^Tfl'sT'WuTuiS']

4.18.9^fiTsnuJ^nw w annwvlfTOS^Ti^EiwwR^^tjmBEifm 1 $
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vt^flit^nmwvi

50300i 128 fmuviotii,i,fh en

0-5392-1444 ^B 1321

0-5392-1444 ^ifi 1321

http://www.rmutl.ac.th

pn^adu^rmutl.ac.thE-mail

TmWVI

9.

6,000,000 unn

6,000,000 inm

8.

nntiTu 120

7.

120 tvi ULJ

6. •^^^is^

5.3 4fuilfTfu^3twinw^w^ni^^unan?i4wBHfm 1 fl

5.4
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