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La31Jn15YV1di2Jutri7 (9111.1 

(0)) 

multi 	 vilaGtomflGiNIJSZILItirl LitawiLituTo4fiii9ndi-j-Ing5n5r.vmwnrulni 

U5vf11mun67tilh5lvInloui5duloi 

(19) '91f-r171,i'altalifitatit4In-rrulninlmuLl@Ilin 

Tinvillthr,minnehUlzoleaviu 

211AiLi@lvis 	 ViattIll@liii9.11.1911M1111:1VIT)1filltW111 

(c) 	 (c) VISA (b) 

dlafilininAnnartstroa l 

6-)0.0 gbilmatiaillarlvitnA'En-rusifl11111.nis-rilloiiimCknai 111.1iikitpvtiviio 

mnalGvntnirtiaanitilunolciti-ouol A'15.141-71,irk chl livriviulatn-ratiflqwwirs-rtiar,itnikrthr,riuni5 

F11.14:1W1.10 vilailunimlajoomn:11SafiTtiltriunliitekorta'hil Lot@lVkilf1.111,iblialhOliff1713.1 

tAumiuou (nu) Tnivilaril@l5atilivilti(fiLl-u arnmtwiltunum5-11m5mA'sriloi.auniioiiiO4illu,azn91 
o 

v3vrinfia9ln-ift 

G)0. 	 taltAlahalviAm 

Laafiliv,-olaimnalLchneill@ liviPullionlwyaitOut@ISilIrwitguniw,pqm 

6-)0.& lumerilana-maruiluLanzliniut-no5imibAnmailnk 

A'liN6E4lnd-rftifiaftufilo uar, 

@o.b 1.1W11110-1SEM11.415-n4flinilo-mhtf-rimunCAnn-MAlunItTivioldlii 

wffarvilvity4o5ltrig15-rnisiirlailii 

(G) Lvi-IviEn.6tnniiinqYNisiillarlguni7omiltitkzliatin-aal@viio17i 

(b) 

vtioil?htilAhr-TurFiviiwtralltAti vfiaiirtrymn-mrizlitatilvikuslu mioniumfiti 

IfUejillek1,01105-1EA1.1 vtiakvrtilvtunlleumifil 

(€n) 

51140'5111 vii@nuvruviothzindmislIng, 



(4 n7fiAlluvi-rialaiuwiu (m) (b) 'via (en) ormii6-ivitoll'uqn5tviI-N 

ninlhalorninvanutazuTilEru 

11.15zwriiu154o cgitetioinafil nnna-in 	 guniwimiSanlivN4Inuiro4Th'tiiivramA 

LnnetifingvanuLLant 

GAL ninftailimaniTtchiTii4itrua44thtnuunil 

Etiotgrudilffunql4ChnIM..114/ntiLijell'urn_15zaralcanw_lhstiill-rutolqUI:invunil 

v1111 1i1f1WElu i@ LI ott 	niIkLs@niakh n adrii 	u vtt-,i, r, n 7.6' irk 1.1 

livnlywhyrolivpit4Disicl 

lv 111.11FM ID&'-o 



illIJOULTG1110411U (Terms of Reference : TOR) 

1-a'oAafivin.icr1111o4Wiln15vi5alnaly411 inumoir.w 

git.noSialo,71121451Cil 	 No) 
***** ********************************* 

b. ivan1Ito44 

ID.G) 

to.lv 

cn 

Ft-1.10LITFvuo41.1514.ar,Lvtiol-ifn 

m.G) 3lAT11.10'11.11100-11.1nvi3Jnu 

cn.b lajLtLti,mflaA'aJataiti 

a-1.m I3iw5r,v1- 11CnrRni 

611. IlAutematlaOrii-Ntr5r,Ztni5tlitoatuayiByT-4typriurlul-nrualillliilmvn 

intmilm5F161ti-mucorarriliunimmiut,m51145ntLmiali-lua-llautvicili@ln5LITti•iinril 

at& 1.1.AmmaiiltrInAolTVcith-viiEr".filnuLLatlkLieimA@IIV114filliwnvU-mm 

valiiilultutLAi@lilbi'moutvimuNn11.11.70nail illyniiilchistewai44:7711-aatn:flgi-n46)rm 

quivnl 

crl.b 

1"70111f15p.t-i-wmo1l5-lt iNvniLtrntri 

cn.ri 

iwiltn-withtmommZLAnvi@i:n vial31Li.114mtvT-im5'61atun-154Jmnil 

niuvtisnivadlILtusmiluni5thtfnmim6Liinvn@i:miflilil 

C11.G laiLtur.:UTuonSvi4viiafl-yiLilit-Tu 	 LiLottriaTolgvilana 

bil14-1X111,10otonSviSLLaZIM'1113.1riuoivi-i& 

g).G)0 qtv4laaluaiNalvItliim1mtutiv)4"E'pli-1ln-ifl5p17tJii nmoielnii 

(Electronic Government Procurement: e - GP) talf-mil 

tDro 

cr. Izoznainildu@ul-ru 

nib% 	litgioainiioltrillltd(cAn 

b. 11L11;111n1101%11 

-11CiUlUthr1ncu b,boo,000.-U11/1 (oDlruvinLoutnvicim) 

...................... 1111115111P.1110111 

nYamil 

' 4  .• ‘• l'kC9:641s  rymin-ri 

-,..„, Y‘lzu• £7:1CITS 

. 	. 	... 

... 



mynailil9wiaolotavi5quii@adavi,la..6-1LviiaLmatvut:'a@l5nevii@LioolA-nariioi,Vitilout,i1ow-ail-a 

vnilthttnilti 

1J14-111/t1ATITITO,51bQi5-111 

GI.`quvItLa 	 .?151110.5111 c 	c.)c) 

c4.0 11,15PTY111 	 oc•icl-ctmcncnG)o 

cri.cnIV110-15 	 ocria-cG)cncn6-)6) 

01.11-111."51111,01 	http://www.sru.ac.th  

E-mail 	 gpro.sru@sru.ac.th  

01515f11211A1G1'@li1-151.01.JELL'Ut 915t1j Vt5aU11711J1V1U 9"1@lli1G10.1EJ'':1@ltOt.li71@0@l011 

qiaLeiu@Lti.4-..1 -15E11 

ffitur,n5un9lrhyruoilvaUll101104,1111 (TOR) 

• El.vvanqm 	 1i5r.511.4muir15 

• InulLa 	1151111Mi1J 	nmin-n 

.cri U110'17'811110 	OZ@@1755t1J 	n511Ji115 

d.cL' 	 n551Jn15 

d.& GII.17111611A 	VIleti7E1 	f1551.1f115 

• inuminibni PI5YVU5 	nmniwar,Lativi5 



c,-1" 

7-itiPtC6bowlcunvruzni.rir1d91li/ia,nlirvinlI1F15olnalvh,11 iTuatutrona 

410111GMO4rnIpnuflInaLmoi lulu t1G1 

G).G) Siurvioa@lnlImluglaxaiDilouramoCiuglAlilThun--19)11i: 

11.kniA b ni5o57aanua.w1LUiln FlaullvlFlLGlaS 

n-15m-aaati ELECTRONIC TIMER 

itmuCi G.• in5m7a21avIaoailvao5La6 

frimlloaavaLo@i 

ri75F17tiliac1'15viloumutru START - STOP - JOG 

rn5nhvnlvIllaiaLoDi m Lrlotou SELECTOR SWI 101 

lumi4 r75nhyr-NnuliaLma5 cn aiaLLuu DIRECT REVERSING 

rnwhyrmnoalaLFai REVERSING AFTER STOP 

1u4111i1 G,G) fillnA'ImilmallaiaLglai m vv,106111.101uTIMER 

1111114ii G)to ni5nhvillvy.aioo1Dijvillaildi7u LIMIT SWITCH 

ItismA G)cri n-noviirLzwiai cn nieiLLuv MANUAL STAR-DELTA 

G) 	 LrioLLIA AU 10MA 1 IC STAR-DELTA 

luli1071 	niInhyrilvaltalwaiLtuv MANUAL STAR-DELTA 

1U111111.;  G,b 715fl7liqlatIti MANUAL SEQUENCE CONTROL 

11J1-11A 	7Mf11W11./ll1.11.1 AUTOMATIC SEQUENCE CONTROL 

G) 1,11M71.111JLLIJIJ STAR-STOP 9.i7EJ PUSHBUTTON 

rma@lfrinvPILL@LT,ai i",71tnu GI VI 1.1:,natiktiqtinst-tilif 

G).19.6) Lo,1161)11".110-awrIo (Three Phase Power Supply) Ltut 	4-1u7u 

L117mnai.anAwia (Four Circuit Breaker) 1Nr1on5taillilloun7i c o LLudi 

b) vu5nLnailaltiulvAi57 (Three Earth Leak Circuit Breaker) itit1on5tuallii:aun7i 

G1570•Z'unlzuzi57Iva cro ilaSumil (0)0mA) mian-ii 

cr,) ilviavolvILLooloniutwiato,lo LLIAArrdacill.L1-1111 (Pilot Tamp) 

ilakLm (cmff). Safety Socket) Lm, Lb, Lo, N, PE 

m.b.b LMalwrnalLvivii (Three Phase Multifunction Power Meter) 41147u G) 

ilgi7tLiimwaLost.AviD 

ID) allintilliiG1.1fil11151illEM107111.  

- Voltage L-N 

- Voltage L-L 

- Current 

- Active Power (Watt) 

- Reactive Power (Var) 

- Power (VA) 

- Power Factor (Cos) 

- Frequency (Hz) 

Qirs—Y  
	 thrs-Amultyn 

P4110 .. 	. 

1.1t,h J ai.7,9-ra‘1. 

v\JY-tc. 

aasArre 



G).b.cn AalionItuo (AC Ammeter) LorviivutlalnIt'LLa T)1.4- 	4161  

G)) ihniummat.Luvouig@n (LLIJUAL) 

b) 311G1a5i111J15Elllc~G14F11n5~11c~1G1~3JUafJn ;1 C LlD111i 

cn) '0W41,13!IDLLIJOInuLoanbiilt LlU1U cr, 4i7 L1"a14J41ouvol4.,iaritILFID4-Yontuo 

(AC Ammeter) vialiill!tiiuriv411Au 

il-drimiLSon (Selector Switch) rimoolFi-imr,LLeuciar,Lriolivu -n.irivAa.li  

rnttLo (AC Ammeter) 

lAts1"1"91ll111.1 (AC Voltmeter) LotalvLSan (Selector Switch) ilinu G, 41Gi 

G)) ihoDiamIrawuum4-1A@n (LaJuviili) 4JUlG1v1U117G11UUaun71 ,toxeo 

riaiDiOilnIOLLM9NL51GMAlli@tini &oo 

cn) ildeiFidIDfl (Selector Switch) n-nuemlFilLL4Loiotmlii141-wiuriuLFAali'o 

(AC Voltmeter) 

o).l9.& Magnetic Contactor R71t7u 

Main Contact YVf1Glu54GlU sndo 	 bo L21111 

cn 191 

r, Auxiliary Contact 141.7-ielig-TaLiJo (NO) b 41G1 LLOZY117-41.3.7g1G1 (NC) 	4IG1 

m.lv.b Thermal Overload Relay 41.1.47u G1 NO 

G)) 

	

	 G).& ua3JU Via16.-1 

011.115L-111A0D1 Trip a:, Reset 'VC 

ol.b.c-0 TIME ON DELAY ''111111 b 1161 

G)) 

	

	 o-bo 

3Jvi'i'lhitV14111411h7DEJrv11 kv 

PILOT LAMP 471.17U t 4161 

G) ilbilleivati-miau 

iMR1,1415 

m.tv.e LIMIT SWICTH s!'1117IJ 6-) NO 

G)) iifiGIVI`JclkSICIL111i1J1Vh,̀11 tsivo VAC vian-il 

G)c) A 

G).1,.G,c) PUSH BUTTON SWI INC 41141u tv 210 

6.)) FTOLL511A1&1V117'.1allt•TO 'D'uo VAC via'91M1 

t) fi&mr,Luilvh%livn7-ihr-To A via'ni-1 

cri) 	 In 'V 

m.b.mG1SELECTOR SWITCH (OFF-ON) 41141u G, 41G1 	 4 

Isbo VAC m5an71, 

	

G) A viOn-1  

 .; 	; ;1.1!1T1 

..2c411 
iiviliih rZa1411nAlillun71 b No 	 !1115 

m.tv.mto MINIATURE CIRCUIT BREAKER 5 AT utiu P i11.111.1 G., NO/ 

G)) 	 btuo V 	
, 	-T‘ 

tv) 	 ,b A 

cro amocuCSEAltL5u bbo v f1t4714 



ITstz-frarvilutril 

"41(141.54.4/ 

GLlo.mgri LI@LV1@i1V4I11 611 orlo vlizIreLuIFILialivwonliatmoiLLatanTnIviaoail 

4-11.1- u 

croV 

tr) Ci00 rpm 

cn) P1711.1t1 oHz 

• Electromagnetic Power Break 

m.ln.o1LLvilulrlilinlr.11,i14-151?Ilvivplann 411474 6-, No 

G)) 	 o-bez 

) n5tual1i17aur71 b 1.01.11.:1 

0-0 ?nu SAFETY CONNECTING tuio 111.1. 	/141 

• r1T-11JEJ-n 11:117aun-ii 	ii1.1714 	lA1.1 

• ryiaJu-ra 	 Qo 411J. '1117u bo Lau 

Icizvioaal 	 G),&00 x coo LL. IN5D1.1 Rack ID Level 

GI NO 

thr,noujiqu 

s.G) 

011J1ILYYGILL544TUN1'il 	 r-niaJNivIlh F1711Jt1 TZJI41,1i1.  

ltlatj`AOEJ 

lv.6).1D 	 vu True RMS, BluetoothlYivn7ivatoLa16111.40 Data Hold Max/Min 

b.m.sn 0-anurToLL11friLlvillinIrAolllanwi 'Do MV - G)000V , Accruacy ±o.&% 

vi6it-61 

• vanIcrYou.5.wiulrhlin5tunaulMoi bomV - ofx0v , Accruacy -±6-)% vtiagn71 

• 011115C1T41mtLa1l1^11'41mr,LoG1ll.alui boouA - In0A , Accruacy ±G).1v% 

boouA - JoA , Accruacy ±u% N5a41n71 

• 011111CiiV1P1711.1R,11^11111a1LLGi ci:oonF - ci.'000uF, Accruacy ±cn% 

• 0-3J150-Yownlii1191101 Glof Iz - GMHz , Accruacy to.% 

booC2 - boMS2 , Accruacy 	VII6111- 1 

• oilnurToqtuvis,liTlanoi -&o.0 to -+000.0 

1V.Q.Q6) jminmtluuLLIJal r times/s 

',v.G-).G)1.0 Display b,oc..)o count viainil 

t9.6).0). 

al) ?I'lEilVIO 4114711 

'D) eluila,r111,1011J'ingt 

0-0 rjilalifyiu 

cn1JAcre 



chnu 

f11114-14-1U Co MHz 

el7nurTGlikviv1CuliilAa3if% b stiDelinituAuatilliTau 

ks.b.cn MeillnlIli4iB141a (Sampling Rate) GS/s vInwin.aim 

b.b.ce V41444'11 Auto set LtualiZeu 

• il'tillk1111 Courseware SiDaicilialja Lotgivl 	 anitillutnaaa 

klimilmfliAued-1417au 

• 1015isNlrqu Frequency Counter virtiaaivtinantuati-mThu 

tv.b.64 aaftiviOullnlool51tior.L5ul41atilytTouru Ltu Color LCD itruioilliliaunil 6 

b.b.a 184'fti External Trigger 

b.b.e >j USB Host, USB Device Port FimALirtim.g-nmtaliluTutsitiiin Waveform 

LLatfii Set up 

V/do - bo Hz 

la.b.mm Vertical System 

- Bandwidth : cto MHz 

- Record length : Ivo K points 

- Vertical resolution : a bits 

- Maximum input voltage : woo V RMS CAT II 

- Input impedance : MO±b % in parallel with and pF tin pF 

- Input coupling: AC, DC 

- Sensitivity: G) mV/div 	V/div 

- DC gain accuracy : ±m% 

Is.lv.6- n Horizontal System 

- Time base accuracy : lso ppm 

lvis.mct Trigger System 

- Operation Mode : Auto, Normal az Single Sequence 

- Type : Edge, Pulse Width uat Runt 

- Trigger source : CHG), CHIv, AUX IN, AC Line 

ID.b.metAcquisition modes : Peak detect, Sample, Average, Roll mode 

lo.b.cob Automatic waveform measurements : ols, of which up to six can be displayed 

on-screen at any one time. Measurements include: Period, Frequen , Rise 

Time, Fall Time, Positive Duty Cycle, Negative Duty Cy 	 Pulse 

Width, Negative Pulse Width, Burst Width, Phase, Positiva.Overshoot;flevative. 

Overshoot, Peak to Peak, Amplitude, High, Low,,Max,..-Minveycle 

RMS, Cycle RMS, Positive Pulse Count, Negative Putse linlift're; Edge 
•-) 	•• 	- 

Count, Falling Edge Count, Area, Cycle Area, Delay F9, De* , Delay FR and 
Sw 1,1 Na-K. 

Delay RR. 



ID.1.D.GiciCursors Types : Time, Amplitude tot Screen 

b.lv.6-) Waveform math : Arithmetic, FFT 

b.tD.GIe Display system 

- Type : of inch. color display 

- Resolution : coo horizontal by c c o vertical pixels (WVGA) 

''11J11.1 G. ) ',40 

b.cr.G) 011.11504-1a@ln-1514-111LIIIVLLIAJ Interactive 

• ?run5t1a51lttar, Import 11^11111111 alp annflnUUan 

•)aalin'aEntttralar-U 

IEC 

• ?ran5ntiluutotA;'-laa4m5vhlitrualitilttrmrilttaiilvi 

• o-ari5tItiitLtotilaDlni5vi'lliut@l-AaIRna'AothiElil Library t@lkiiA.'ncli 

ti:ia•dwilum5a@nwtfutiUatin.--4111 Logic Gates, Flip Flops, Counters, Shift Registers, 

Comparators, Switches, LEDs, ci-bar Display, Decoders, Multiplexers 

b.cn.cq tl-anIntiluutotiaoln-ilvillivoal-Aallrh%ttiv One-line lGl 

• 0'11J1501.iiEJULLarAhaaln-milliutal-)1111q11 AC tot DC vilukA'ntdAlm.1-)E51114 

IEC tor, NEMAlii 

lo.cn.cc 

	

	 IEC 

uw JIC 

b.cn.moo-amotiimitots!-IaalniIvIllivuallthttnIL SFC VriD GRAFCF T 

b.cn.mG)a-anlooi"-iltoti-taDln-nviimTD1 HMI Iulttttru IDD 

• ramnoicilttatiaalnmillitital Control Panels Mlvi 

b.cn.6)cn 

OPC 

b.cn.m&It15llf151.15@55i.if115A@LVi@f1U I/O Interface kit 

ID.m.QbIthtLn51 rAlriiVrti'1Elluni5vTiv)tilwri1ulvitNtln5c11 (Component Sizing) 

b.m.Gwilt5LLnI3..1013n5MhaDlnillifiisniAgu2tiLL'uti Dynamic, Realistic tot Visual 

Simulation 

b.cn.G)Ililllf111.10-11.1110Los,iln-ilvill-netianTi.ILLatqtnleiluVutiunivicriql (Cross-Section) 

b.0.6-)6Cithun51Jcramt-itiunai Time Step 11.m501aall9141ltoi 	iia`iL1171 autld o.G) 

tv.m.bG)intil:uitlILLn51.ikli.i Troubleshooting viietiltinilficrouv)vrtimlialliNvT-NOW1 

b.m.lvlDnititultilLLnla.Alil Diagnostic Tools tyl@li-mluniIvn-vii.latzw  Iss>u‘Ki 

In.cn.bcn n1ululti5lLn51Jthr,n@voi-Ju Libraries VISA Modules gill rCgp,:i, 

- Electro technical (AC/DC) 

- Hydraulics / Proportional Hydraulics 

- Pneumatics / Proportional Pneumatics 	 on./ r...?).,cr  

- Electrical Controls 



- PLC Ladder Logic, Allen Bradley, Siemens & IEC 

- Sequential Function Chart (SFC/GRAFCET) 

- Digital Electronics 

- Electro technical One-line 

- Control Panels & bD-cnD HMI 

- Mechanical Links 

- Fluid Power Component Sizing 

- Electrical Component Sizing 

- Bill of Material & Report 

- OPC Client & OPC Server 

VCD OEurn1141- ulthun= 

LiluIttrultlw,n5lAiall.binui-airiu Hard lock vimttrALI%illaa41r1oviaiivintm151i 

b.cal.bd  LilL1.1.1%Ln51.1titr4Soli'lVfi'malLivi5p.; ISO (v.vuLanall) 

l9.crdsd 

411.,1U c~ 4141 

(cPu)13j1:laurril core i& 

0).0 GHz 

iivthzJm-r1L4-)v6n (RAM) 	DDR 	 GB 

SATA NSaGIn i1 /n.,i-lorraiNI,aatin'il 0) TB ViD ti:10 Solid 

State Drive 411J-141f1111.1SIlil:@Enil to GB 011.nu 	1,11.i1EJ 

b.“ 	 ace. II) 

• DVD-RW VtSaGln J1 a1u1u a VIU'IEJ ltUtikGilfrItilASi'M'41 E1V1i@frIEJUOnr;i'Lfi‘l 

HDMI via VGA i-ruTtittillabnil 

• ii.tiov`tiaLciautiuLmia-tilu (Network Interface) ati/ G)o, Qoo/a000 Base-T 

'-itclulaii.7atin- 1 	.tia 

• ircialAaLvia (Interface) IIUU USB b.o vtSaSln i1 11JUaEJn i1 m /iD1 

• 011J17017.117U1974j1:@E.11-1-il Wi-Fi (IEEE dob.aab, g, n, ac) LW'r, Bluetooth 

• a15vUUqUG1n15 Windows 0)0 V5a6i1-61 LLatfi'AtSlAin;a1E-ain,@vn.ila 

Liatilt LIU th 

G). iiAlltritilliLiaanl 	It 
r --V 

b. ,-IEana.u5Lnilisnu Iiitu9,11.4riin.,,Fla-InTilLritrriall.l'A'allimillisriliVod,141:inlyi 

m. iMlathtnatni5vmaal 	 "45:1 

	

ili5:101krA01.1ayifl1;@11.ltallll,flOGIdA@flItLIA"flIJC-alf111%. 911111q1iTIIINY41 ;61 	 .• 
- , 

LLarliXv1-ILFilalvLiENT-rtall.ALLmvivaan11411t-iumititu9icilLatiataILLciatyiiiirilriouyu 

1,11@m5m10oEu 

• 
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