
~ ~ ~ d ~ 
6lle:>\Jb6ll~6lle:>.:J.:J1'l..I /-a1aa~bat:.1~Aruam~ru~biucw1~1.1a.:Jcwfif~'Vl~~6lfa 

q q 

lij~sgaA~.O'wsn "ll~'Vl~f;le>.:ibfl~a.:ilij'n~nf;!lv.J.W1 u"l11.:iviu1V11b3Jm b"ll~a1'VI~ n~.:ib'Vl'W3JV11uA~ 'iil1u1u 1 "ll~ 
q 'I <i 'ii <i 

i. f1113Jbuu:1.J1 

n1V1'U~bt11V1mci1V!tJ1~b'Vlf'11'Vlciblli..!f'li..!tJmn:im1i:.i~\9lm'Uci'U\911wVJ1 100% 1'U.ni'.Jmribe:ib6lici\91~1'Ue:ie:inb5CJ'l1~ 
~ ~ 

mci1i..!tl 2578 bba~ 1~~\lbD1V1111cim11'11\11i..1tni..!cii..!mwt1111:wV1ntJ1~b.fl'Vl lil1mi..!~\l~i..! 1,055,ooo Ai..! mci1 i..! • 

b~ci'Um161e:i'U bba~\11i..1'1..rci~1\l 6J~b~m.zf e:i\l b ~e:i61~1\lr111:wiri11m .zf1hb~ci1nrn'Vlrihi1a~ci1'Uci'U\911 wt11 bba~ 
b\9l~ci:wri11:w'\f'j~e:i:w 1 Vfn'l11!nPi m~n 1 'U m1tJ-r'U ~11 Vi'Vli..11'ie:im1b '\.J~ ti'Ubb 'lli;Ncie:i \91611V1m1:w tn'Utii..!l'lmr ti 1 mJ 

~ . 
riru~mf'1161\911e:i\9lmm1:w lirn1:wlil1 blli..!~~~~e:i\l~~sff e:iri1Ji'ru"Vl"ll~'Vl~ae:i\l bf'l~B\l~mna 1 wt11 bb '1J1\l 

'I 'I 'I 'I 

vl\l:W'Vi1b:Wm b'U\91611'\111 m\lb'Vl'V'j:W'\li1'Ufl1 zj\11~-r'U..r~6111\l'U'\.J1~mru tJ1~1il1tl\l'UtJ1~111ru 2567 \l'U'1\l'Vl'U 1i..!fl11 • • • 
~~sff e:iR1Ji'ru"Vl"ll~'Vl~ae:i\lbf'l~B\l..rmna 1 wVJ1 bb'll1\lvl\l:WV11b:wm b'll\91611'Vl1 m\lb'Vl'\f'j:W'\li1i..!m lil1i..11'U 1 "ll~ bll'U 

'I 'I 'i 'I 'I 

lil1i..11'Ub~'U 1,994,500.00 'U1'Vl (Vitl\1'6\'1'Ubrl1bb61'Ubrl1'\li~'U~~'UVl1'fatJ'U1'Vlll'1i..!) 

2. 1~n1.h~a.:if1 • 
2.1 b ~e:i 1-iicl1V1-r'Um1b~t1'Um161e:i'U bba~ b\9l~t1:wri11:w'W~e:i:w 1Vfn'U1!nPim~n1 'Wm1'\.Jfo~11 Vi'Vli..1~e:im1 

bD~CJ'Ubb tJa\lciB\91611'\lim1:Wtn'UCJ'Ul?i61ifo 1 VI~ 
~ . 

....... .,.,i "' 
3. f1Wi;i3.J'U~"llel.:iNt1'U"llelbi;i'Uel~1fl1 . ~ 

Nb?l'Um1A1~e:i\lliRru?l:wt!~#l\ll'ie:i 1 tJ-d 
~ . 
3.1 lim1:w611:w11t1\911:Wfl!JVl:W1tJ 

3.2 1~blJ'U'Uf'!Aa'6\':wa~mtJ • 
3.3 1~e:itj1~'\li11\lb~nn~m1 

3 .4 ~ b61'UB)1 A1 ~ B\l b lJ'U'Uf'l A'1511:W m'Vi~Bil~'U A 1"1'1 ~lim~hr'l'U1 tJ~?l ~ #l\l flfl11 
'U 'I q 'U 'I 

3.5 ~ b61'UB11 fl1 ~B\11~ b lJ'U~iJ i:.J'1i.J1~ 1m1tl~1:W n'U n'U~ b61'UB111"1111tJ~'U~b-if1 b61'UB11A11 Vlbbrl 

:wV111'Vlm~ ti'Vi~ e:i 1~ b lJ'U~m~v11 n11e1'U b lli..!m16ff ~'U11\l m1 bb "ll'l-D'i..!e:i 81\l b lJ'Uu11:w 
~ 

3.6 ~b61'UB111"11~B\l 1~ bll'U~~flm~'Uzje:i 11l 'Ut!ru6ll11tJzjB~~\l\11'U'UB\l'Vl1\1)161Jfl1)bb'1~ 1~ bb~\l bltJ'UzjB 
'lJ 'U 'U 'I Q.J 'U 

bb'6\'1Vi~B 1~ b lJ'U~~1~-r'Ui:.J'1'1JB'lfl11~'11 Vfil~'Uf'lf'l'1'\li~B'Uf'lf'l'1~'Ub lJ'U~~\l'l1'U\911:W1~ b 'Llti'U'UB\l'Vl1'111"llfl11 
'U 'I 'I 'U 

3. 1 ~ b?l'Ue:i11ri1~e:i\l 1~ b limn~-r'U be:in~'Vlt'Vi~e:im1:wfl:wn'U zj-:im~tJ fi b?lu 1~t1e:i:w6ll''Uf'11a 1 'Vlti b 1'Wbb~ 
'U 'U 'I d.J 

-r~'U1a'Ue:i\l~b61'Um1ri11~lir11~\11vr61a~~'Vltri11:w~:wn'Ub-d'U11L!'U 1 ~ ~{/ 
3.8 ~ b?l'Um1ri1~e:i\lliriru61:wt!~ bba~ ~li~ n~ru~~e:i\IVl1:w \911:w~riru~m1:wm1'U 1ci'U1cim1~~sff e:i~~~1-:i 

~ . 
bba~m1'U~V111~61~mri-rjlnT11J'U~1m161ln~~1'4b'Un~1,, 'f ~~ '"''! b'\I 

3.9 ~b61'UB111"11~€l\1'1'1'Vl~b'Llti'U1'U1~'U'U~~6/ie:i..ij~~1'1.fl11"1-rj1~1CJBb~fl'Vl)Bilfl~ (Electronic Government 

Procurement : e-GP) 



3.10 ~'lh~fltl'U fl1'~~eN b tl'U~th~fltl'U fl111?11Vln"il'll'U1Vl bafl'Vl~tl'lJ'U1VJcie:i:w (SME) ~~e:i:w~.:i bb'W'U6'11 b 'U1 
" " 

V1ti.:i~e:ifo1mm1~'U'Vl~bUCJ'U~'th~ne:ium1 sME b~am1{)vi~e:i/{ll'l..ij1,:imfl-r:o (Thai SME-GP) (li'1ii) " ~ 

4. "llB\Jb"lll'l'tlB.:J.:J1'W 

4.1 m1fil'LibBn6'111 b6'l'Ua11f11 ~b6'l'Um1fl1"il~~B-:iv111?1111.:i b 'lJ~CJu b'ViCJ'U11CJa~ bBCJl'l6if Bn1V1'Ul'lm1{)1?1~a 
" 

fl1nruev'i 11?1CJ 1 i~1e:ici1-:ibb 'U'U'l"la1:w m1 b 'lJ~CJrn ViCJ'U 1?11:w 1?1111-:i~ 1 1'Um&iim1e11-:ia.:i5-:i6ilafl11:w~'W1 'WbBn6'111~ • 

VIU1 

1 

2 " 0 
(111~'1)€) f11Vl'W"1 

" 0 3 1'11~'1Jflf11Vl'W"1 

5!J 2.1 I ~ ~ ~ QJ ci 
4.2 i;.J b6'l'U e:i111"11 l?l B.:i6'1-:i bbfl 1?11?11ae:i n/bba~/V11m1 CJa~ bB CJ l'lflrua n~ru~ bU~1~'llB-:J'VI n 11 CJ fl11'Vl b6'l'Ue:i 

" • q 

b ~B 1 iLJ1~ na'Um1'W"il11ru1 1!?1CJ'Vl1-:Jfl ru~fl1f'f 1?11?1{a1?1?11V1 m1:w :WVl11'VICJ1~CJ b 'Vlfl 1 'W fa ~116(!:W-:J fl am-:i b 'VI~ q q q 

"ii~ btl'U 11 b D'Ubtl fl6'111'll€1-:l'V11.:J116(!fl11 ~.:itlbBflt'111~fil'Ub6'l'U€J:W1 Vl1 fl b D'l..!611 b 'U11'l.Jri1CJ"il~~B.:Jf 'U1B-:J611 b 'U1 
" 

flfl~eN'VlflUU'U b!?lCJ~iieJ'1'U1"ilvl1il~m1:w bb 'Vl'Uil~'Uflfla ~-:id 'lJB6'l.:i1'Ulii'Vl~~"il~ (?l'j'J"iJ6'leJ'U b{?]CJ(?l'j.:J(?J1iJ.ff 'U l?leJ'U 
'U, '1. 'll ~ 

'lJB.:J flttJ~fl1f'!1?11?1{B1?16'11V1m1:w i1V111V1CJ1~m'Vlfl 1'LI1a~116(!mflam.:ib'VI~ 
q q q 

fl~nruev'i "1!1?1V1viaB.:ibfl~B.:i{)mna1'1"lvh bb'lJ1-:i~.:i:wV11bi1'9J b'lJ1?1?11'Vl1 n~.:ib'Vl~:wV11'Ufl1 "i11'W1'LI l ,fl 
'lJ1~fl1)'U~1CJ11CJfl1'j ~.:i~e:i 1LJd 

1. 6(!1?1V11?1aB.:i1~'U'Ur\'1~.:i1'1"lvh 1 b'l"l6'1 bba~ 3 b'V'l?I "i11'Ud'U 1 6(!{?1 ~ J,,fl q q 

2. 6(!1?1V1viaB.:ibfl~B.:i{)mna 1 'l"lvhm~bb6'lm.:i "i\'1m'U 1 6(!!?1 't 
q q 

3. 6(fl'l'Vl1?1aB.:iiiBb1?1Bfl'l"lw1bV1~mtl1 1 b'l"l6'1 bba~ 3 b'l"l6'1 "i\'1m'W 1 6(!!?1 I -;,~f:\ ~~C) q q 

4. 6(!1?1'Vl1?1aB-:1V1ifmb'lJa.:i1'1"l-W1 "i\'1m'W 1 "ll!?l 
' ' 

y~ 5. 6(!1?1'V11?1aB.:ibfl~B.:i{)mna1'1"l-W1m~bb6'16'l~'U 3 b'l"l6'1 "il1'W1'U 1 6(!V) , , 

6. UfoLJ~~m1V11-:i 1 'l"lw1 "i\'1m'W 5 ~1 

bfl~B.:JiJBl?l11"il6'1€J'U1~'U'U 1'WW1 
0 .,; 

7. "il1'Ud'U 2 bfl1B.:J 



5.1.1 b U'W"IJl?l'Vll?lfleJ\lbfl~B\l~mna 1 'V'l-W1Gi1vi~'Uf111b~t:Jt1m11.'le:it1 1 t111t:J16ll1tl~'Li~m1bri~e:i\l~mna 

1vJ-W1 

5.1.2 1.'!1:in1t"'lvi'1m1'Vl1?1fleJ\11~'U'Url16i'\11vJ-W1 1 bvJi.'1 bbfl~ 3 bvJi.'1 ~n~mn1~b~t:J'W~bb1\l~'W1vJ-W1 Vline 
" 

bbG'I~ Vphase "1lB\11~'U'U 1 vJw11'Wmri11bba~~'W~1'1.J1~'U'Ubb1\l~'W 1 vJvh 1 1. vJi.'1 3 b vJi.'1 bl.G'l~i. .ff 11-<u 

vi~nm'n~mn'Ubb1\l~'W1vJ!ih 3 1.vJ1.'!hl6'1ii~a (Voltage Unbalance) m1~"il11ru11.1.1\l~'Wbbfl~ 

m~1.1.1.'11m~'U'U1vJvh:n111.vJ1.'11~ 

5.1.3 1.'111l11t"'!Vhm1'Vll?lfleJ\ll.fl~eJ\l~mnG'l1vJ-W1m~bl.?1?16i''U (3-phase synchronous Motor) 1..U11"il 

Vl~n f11161JeJ\I bfl~eJ\I na 1 vJ!ih m~ bbi.'11.'I a'U~vi'1\11'1.J ~1 t:Jf111Vl1J'W bbfl~61Jru~~Vl1J'W~1 CJ fl111J b ~'Jf'l \I~ "ii~ • • 

5.1.4 1.'!1i111t"'lvi'1n11V11?1ae:i\I bfl~B\l~n1na 1 vJw1n1~ bbi.'lt911\I ~nw1anwru~ bb 1\ID 1?1n'Liri11ii b ~161JB\I 

iie:ibt>1e:i{m~1.b1.'lt911\lbb~a~6llil1?1 1.bG'l~f11mruvi1tl1~~vi6m"v'l"lJB\liJBbt91B{m~bbi.'lm\lbb~a~6llil1?11~ 

5.1.5 1.'!1m1t"'lvi'1m1V11?1flB\liJBbt91e:iTI'V'l-W11. V1timt11 1 1.vJi.'1 ~nW1i;.Jfl"lJB\11.'l'W1mbilb'Vl~n'Vl~'W61JB\11.'lbt91 

bt91eJ{~ij ~€lri111J b ~161JB\l 11bt9leJ{~\l~'WeJ~ n'Ubb 1\l~'Ub V1tit:J1t111'W11 bt91eJ{ bbfl~~nw1i;) nwru~ 
'lJ 

1ri1\11.'!~1\161Je:i\l:J..Jmt>1e:ii 1 1.vJi.'I "1le:i\la'W~rii'Wiimt>1e:in~ 

5.1.6 1.'!1:in1t"'lvi'1m1V11?1ae:i'1iimt>1e:iTivJvhb'Vltimt11 3 1.vJi.'I ~nw1anwru~1ri1\11.'!~1\11.1.a~1..U1hV1anm1 

61JB\lilmt>1e:i{ 3 1.'V'li.'I 6llB\IB'W~ri-ff'Wiimt>1e:iTI~ 
lYI - qftPl I / 
f/lJnJ/ I 

5.2 'a1m;1:::bBV~'Vl1.:tb'VlflUfl 1ubbvi~:::"l!~·1.h:meiu~1a 

5.2.1 "ll~'Vl~~ei.:i'a:::uurh~.:ilw.Yh 1 b'Wa bb~::: 3 b'Wa 1il1u1u 1 "ll~ • • 
5.2.1.1 1~'U'U1\l"il11vJvh 3 bvJi.'lbb'U'Ui.'11l~Gl (Balance 3 Phase Power Circuit) • 
S.2.1.21VlambtJ'Ui.'lt911{1.1.a~1.~a~1 (Star-Connected Load, Delta-Connected Load) 

5 .2.1.3 1 Vlfll?l bb tJ'Ub 68\1 b;;;-'W 

- viae:i~1ruilue:it:JffJ110ow bn~m E27 "i\'1m'W 3 V1ae:i~ 

- 1Vlfll?l~1~1'W'Vl1'W1ilue:it:JffJ1 500W '<ff1'W1'W 3 6lll?l • 
- iimt>1e:i{ lbvJi.'1 1h Hp "i\'1'1.J'J'W 1 ~1 

- 1JeJbt91eJ{ 3 bvJi.'1 1h Hp 1iJTU1'1.J 1 ~1 

5.2.1.4 1Vla~bb'U'U1il1.um68\lb;;;-'W 

- a'l.J1.1e:i{1.(91e:i{ ~n1?11ih'.fom-rJ1 o.75kw 

- bb'Vlci\1~1t:J1'V'l~11.'ll(91zj\I 
s.2.1.5 1.b'Vl~\1~1t:J1'V'lw11.'!1111.'V'l1.'ltl~ufh1~ (Variac) - 3 1.vJi.'I (3kVA) 



- bbV1ci-:i~1CJ1wvhwJm~CJTu-rtJl°111$1 bbllll 3 bwa 

- mm1t1~1CJm:::bba1$1 4A 'Vl~a~n11 

- m~11t1'Ll~tJ1°11bb1-:J~'W1$1 0-430 Vac 'Vi~a~n11 

- iJa1~-&b~an 1off-:i1'W1:::V111-:i lbwa bbi;:i::: 3 bwa 

- iJbtJ1mna{ bUlil - lllil ~1'W1wb.if1 "il1m'W 1~1 

- i'h:::tJllfl11~1il~eJ'J-:I:U1blilCJ1 ·fo~flb'W~fl61 bUlil~-:J ON-OFF 1 'Wbb~i;:id Vi~lilfl111-ifo1'W 
- iJ1Ah~ua-:in'Wm1~b~CJV11CJvrn1w~1 

- n.fr1~m~CJll1wvrn~1'W1waan 
5.2.1.6 1:::lJlJA'Jllfl~fl11bb'Vlci-:J~1CJfl11'VllilJ;'leJ-:J 

' 
- 11i;:i11i"llb~eJf!lilbb1-:J~'W1wvhm:::bb6'16'1~lJ 0-500V 'Vi~eJ~fl11 

- bbeJ~ilb~a111ilm:::bb611W~161~ll1llbn'W 0-50A 'Vi~eJ~fll1 

- a1~6llnlil~lil'LlciaCJ~ll 

- Vl~alil1Wbb?flil-:JtH;11lliimm11 3 lil'J\I 

- .fr1~a 1w~1-:i 16'11V1fom1bzja~~m:::V111-:i~'Llmru 
- rn1rnna1 3 bw6'11lliiaCJn11 1 ~'W 6'11Vi1'll1\l:U'Hl1~-:i 
- brnrnna1 Hwa1l.JiiaCJn11 1 ~'W6'11V1~tJ1-:i:u1f11tJfl~ 

' 
- atlmruua-:inum~bbmnu 1lliiaCJn11 1 €u 

' 
- m:::tJan1AJ1;,:11l.JiiaCJn11 3 ~'W 
- bbl.lflb'W~flflB'Wbb'Vlflb~a11a-:1-rtJm~ma1~hliiaCJn11 20A ii.ff1~a NO 2 "lla-:i .ff1~a NC 

2 "lla\I 

5.2.1.7 6'11CJ~81-:Jl\11 

- 6'11CJ~€l'Vllili;'l€l-:!"ll'W11il 50 "lll.l. "'11'W1'W 20 b6l'W 

- 611CJ~€l'Vllili;'l€l-:!"ll'W11il 100 66~. "'11'W1'W 20 b6l'W 

s.2.2 "lf~'Vl~~ei.:ibfl~ei.:ilijmn~1~w1m:::u.a~-a.:i ;l1'L!1'L! 1 "lf~ . ' 

- n1~-:i1w~11llifaCJfll1 600 Watt 

- A11~b~118ll 1lliiaCJfl11 1500 RPM 

- bb1-:J~'W"lllilmlilm1bm:ua11lli.!aCJn11 200Vdc 

- bb1-:J~'W"llliladlil~i;:i\?l hli.!aCJn11200Vdc 

- m:::bba1w-W1 3A V1~a~n-J1 

5.2.2.2 blJ1n'lJiJlilbbllb'Vl~fl 

- bb1-:!Ulil 1lliiaCJn11 12 N.m 

- m:::bba 1lliiaCJn11 0.5 A 



5 .2.2.3 fleJ'U b vi·rn l,'U1fl 

- fl11flTUfl:ilbb'U'U PWM 
' 

- bb1-:!~'W1'Wb~cN AC 185-265 Vac 

- bb1-:!~'W1'VlbeJ1Wi'WIPl DC 0-24V, 3A Vl~e:i~n11 
' 

5.2.2.4 bb'Vl~-:it\11t.J1'Vl-W1b'Vlm~t.J1tl1'ufh1~ (Variac) - b'Vlm~m (10 A) 

- bb vi~-:i~1t.J 1 'Vl-W1 b 'Vlm~ mtl-rufi11~bb urn 'Vlm~t.J1 

- vium~m?i1'Vlvh 10 A vi~e:i~n11 

- mm1t:itlfofi1bb1-:J~'W1~ 0-250Vac vi~e:i~n11 

5.2.2.5 61l~l:i!~mb'Vl~-:!~1t.J1"v'l DC 
' 'U 

- vium~m?11'Vl-W1 20 A vi~e:i~n11 

- mm1t:itl.Yufi1bb1-:i~u1~ 0-250Vdc vi~e:i~n11 

5 .2.2.6 )~'U'Ufl1'Ufl:ilfl11bb Vl~-:!~1t.Jfl11Vl~fleJ-:J 
' 

- 11'1Wifa1Ple:i41~bb1-:J~'W1'Vl-W1m~bb?f?fa'U 0-SOOV Vl~eJ~n11 

- bbe:i:i!ilb1Ple:i41~m~bb?11'Vl-W1?1au1~bnu o-50A vi~e:i~n11 

- ?1i1Pl"11n~~~tli;ie:it.J~'U 

- vifle:i~1'Vlbb?l~-:ie..ifl wtie:it.Jn11 3 ~1-:i 

- i1~e:i 1'Vl~1-:i61 1>'11vifom1bzje:i:il~m~vi11-:i~t1mru 
- brnmne:i4 3 b'Vl?11~tie:it.Jn11 1 ~u 1>'11vi-ru1-:i"il1n1a-:i 

- b'U)flbfleJ{ 1 b'Vl611~tieJt.Jfl11 1 ~'LI1>'11vifo1-:J"\J)fl'd'Ufl:il 
' 

- e:itlmruifo-:inum~bb?lbnu 1~tie:it.Jn11 1 ~'LI 
' 

- m~ue:in~h~ 1~tie:it.Jn11 3 ~'W 
- bb:ilflb'U~flfleJ'UbbVlflb(P)eJ{1e:i-:i-rum~bb?f1~~1!e:it.Jn11 20A ili1~e:i NO 2 "lle:i-:i i1~eJ NC 

2 "lle:i-:i 

5.2.2.7 611t.J~e:Jd-:J"\J) 

- 6ll'LI1~-X1b~t.Jub"1u~11"1'U6 nm-:i 4 :il:il. 
'U 

- ?!1t.J~eJVl~fleJ-:J 6ll'U1~ 50 6/f:il. "ii'1'W1'LI 20 b"1'W 

- ?11t.J~eJVl~fleJ-:J "1l'U1~ 100 6/f:il. "ii'1'W1'U 20 b"1'W 

s.2.3 "!Jfl'Vlfl'6'1e:i~11en~e:iftww1tV1iia1tl1 1 twa tt'6'1z 3 twa 1il1'Ll1'LI 1 "llfl • • 
5.2.3.1 :i!mlPle:ifl'Vl-W1bvi~mtJ1 1 b'Vl?l "1l'W1~ o.5 bb1-:iil1 

- bV'Wbb'U'U?ftl~Vlb'Vl61:ilmlPle:i4 (Split-Phase Motor) 
~ I ~ 

- "1l'W1~"11161'W1:ilbb:ilb'Vlflfl 4 Pole 

- -Wn~m~bb?11~tie:it.Jn11 4.SA 



- ii~~bzja:w~anT~1-ff-:i1'Ubb'U'U Safety Plug 4mm 

5.2.3.2 :wml9lafl.w-W1bV1tit11ti1 3 b'V'l?I "llm~ 1 bb1-:i~1 

- :wml9lafl.ww1bV1tit.11tl1 3 b'V'l?I "!lu1~ 1 bb1-:i&J1 Vl~a~n-h 
~ I ~ 

- "ll'U1~"ll1G'l'U1:Wbb:Wb'Vlan 4 Pole 

- fl11:Wb~11€l'U 1400 RPM Vl~e:J ~ffJ1 

- -wn~m~bb?I t.90A bb1-:i~u1w-W1 3sov 

- ii~~bzja:w~am11-ff-:i1'Ubb'U'U Safety Plug 4mm 

5.5.1.1 bu1n61l'll~bb~bV1~n 

- bb1-:iD~ 1~i!avn11 12 N.m 

- m:m?I hh!avn11 0.5 A 

5.2.3.4 fle:J'U1vl'~mu1n 

- n11fl'J'Ufl:W bb 'U'U PWM 
' 

- bb1\l~'U1'V'Jb~tl\l AC 185-265 Vac 

- bb1\l~'U1'V'Jbmi#i~l9l DC 0-24V, 3A Vl~e:J~n11 
' 

5.2.3.5 bbVlci-:i~1CJ1'V'JVJ1m:wbV'J?1tJfol"i11~ (Variac) - 3 b'l'JG'I (3kVA) 

- bbVlci\1~1CJ1ww1b'l'JG'lb~tJTUfof111~bb'U'U 3 bWG'I 

- G'l1:WTH1~1Cln1~bb6'11~ 4A Vl~eJ ~n-J1 

- m:w1111LJ~uf11bb1\l~'U1~ 0-430Vac Vl~e:i ~n11 

- i1?1119l'llb~fon1off-:i1m~V111,:i H'l'JG'I bba~ 3 b'l'J?I 

- ilbu1mnff~ bll~ - ti~ ~1u1'V'Jb-LJ'1 "i11mu 1~1 

- i11~uum1~~~ffJ\l{ij'j b~tJ 1 off bb:Wflb'U9iff~ btl~Gt-:i ON-OFF b 'Ubb~a~ 1Vl:W~n111-ii'-:i1'U 
- iivh~'Lie:i-:inu1"111:wb?ICJV11tJ'vn\11wvh 

- ii.ff1~m?ICJu1'\"J'Vn,:i~1u1wae:in 
5.2.3.6 "lJ~b:W~flbbVla\1~1CJ1i"l DC 

' 'IJ 

- 'Vl'Un1~bb?11'1'JVJ1 20 A Vl~a~n11 

- mm111LJ~uf11bb1\l~'U1~ 0-250Vdc Vl~a~n11 

5.2.3.1 1~uu1"11ufl:w m1bb V1ci-:i~1CJ 011'\ll~ae:i-:i 
' 

- 11ai#ifal9la41~bb1-:i~u1'V'JVJ1m~bb?1?1au 0-5oov Vl~a~n11 

- bbe:i:wiJbl9le:i11~m~bb?11vJVJ1?1au1~bnu o-50A Vl~e:i~n11 

- ?1119l'lln~9i~LJcie:it.1~u 

- V1ae:i~1V'lbb?l~\Ji;Ja1~1!avn11 3 ~1\1 

- .ff1~a 1wl'\1-:i1~1V1fom1b zje:i:w~m~V111-:i~LJmcl 



- bLJ1mneii 3 bvl6'l 1lJueicin11 1 .ff'W ~1V1~uJ-:i'11n1~-:i 
- b1.J'~mneii 1 b'W6'l 1lJueicin11 1 .ff'W ~1V1fo1-:1'11fl11.Jfl&J 

' 
- ei'\Jmru'Limn'Wm:m6'lbn'W 1lJueicin11 1 .ff'W 

' 
- m~1.JeinlAJ1G1 hJ11eicin11 3 .ff'W 

- bb&.1m'W~nflei'Wbb'Vlflb~eii1ei-:1~1.Jm~bb6'11mlJ11eicin11 20A i!.&1~ei No 2 -tlei-:i 
,, 
6D'1~ei NC 2 -tlei-:i 

5.2.3.8 6'11CJ~ffN'1':i 

- "ll'W1!?1~1b~CJ1.Jb?i''W~113l'W6 rn:rn 4 &J&J. 
"' 

- 6'11CJ~B'Vl\?lflel-:J"IJ'W1\?l 50 61f&J. :il1'W1'W 20 b?f'W 

- 6'11CJ~B'Vl\?lflel-:J"ll'W1!?1 100 61f&J. :il1'Wd'W 20 b?f'W 

s.2.4 °ll~'Vl~aeH1vi~e:ibb'l1a~1-wvh ~11.111.1 1 °ll~ 

5.2.4.1 bD'W'Vlii'mb'l.Jf!-:16/ltl!?l H'V'J6'l 

5.2.4.1.1 wn1?1"1J1?1m1?1Vi 1 

- bb1-:J~'WB'W~~ 220V 
' 

- m~bb6'1~1'Wb.rr1 0.25A Vi~B~n11 

5.2.4.1.2 ~tl\?l"IJ\?lfld\11Vi 2 

- bb1-:J~'WB'W~~ 380V 

- m~bb6'1~1m.rr1 0.15A Vi~B~n11 
~Q.) d 

5.2.4.1.3 ~f1\?l"ll\?lfld\?l'Vl 3 

- bb1-:i~'WB'W~~ 380 v 
- f11~bb6'1~1'Wb.rr1 0.25A Vi~B~f111 

5.2.4.1.4 i!'11?11'1?1bb1-:i~'W1-Wvh1lJ11eicin11 9 '11?1 
' ' 

5 .2.4.1.5 il1~1.J1.JDeNn'W 1 'V'Jvh bb 1.J1.J1Al1G1 

5.2.4.2 bD'W'Vlifmb'l.Jf!-:161ltl111 3 b'V'J6'l 

5.2.4.2.1 wn!?lbb~fl~b'V'J6'l 

- bb':i-:J~'WB'W~~ 220V 
' 

- bb1-:J~'Wb€J1~~~ 100 v 
' 

- wn1?1n1~-:i1lJ11acin11 1oovA 

5.2.4.2.2 il'11?11'1?1bb1-:i~'W1'V'J~1 hiuacin11 12 '11?1 
' ' 

5.2.4.2.3 il1~1.J1.JDB-:Jn'W 1-W~1 bb 'LJLJ1Al1G1 

5.2.4.3 bbV1ci-:1~1ci1'V'J~16'l1&Jb'V'J6'l'l.Jforh1~ (Variac) - 3 b'V'J6'l (1.5kVA) 

- bbV1ci-:1~1ci1'V'J~1b'V'Jm~ci1'\J~1.Jrh1~bb1.J1.J 3 b'W6'l 

- 6'l1&J1':it1~1Clf11~bb6'11~ 2A Vi~B~n-J1 



- a1l1Trntl-r'Ul°i1bb1-:i~i"w1~ 0-430Vac Vl~ei~n11 

- :Ua1~'1lb~e:in1i-:i1tJ1~V111-:i lbwa bb6'l~ 3 bwa 

- lib'U'rnme:i1 bll~ - ti~ ~1tJ1wbii'1 ~1mtJ 1~1 

- li1~'U'Ufl11~~1?\m-:i-;u11~ti1-ilbbllnb'l.J~fla bll~i-:i ON-OFF 1mbl?l6'1~1Vlll~fl111-il-:i1'1.J 

- liw1auei-:in'l.Jf111matiV11tiv11-:i 1 w.Yh 

- li~11?\mati'U 1wvrn~1'1.J1 weie:in 

5.2.4.4 a1til?lm-:i-;u1 
Q.I ,at 'V I ({ 

- "U'l.J1~V11batirnamn~'l.JtJflm-:i 4 1111. 

- a1tJl?\e:J'Vl~6'1€l-:161J'l.J1~ 50 61lll. ~1'1.J1'1.J 20 bi;1''1.J 

- a1tJl?\e:J'Vl~6'le:l-:161J'l.J1~ 100 61111. ~1'1.J1'1.J 20 bi;1''1.J 

5.2.5 "lflil'Vllilt=iei.:ibfll1ei.:i:ilmnt=ihJ.Yhm:::bbaailti 3 b'V'la l\l1tJ1u 1 "lflil • • 
5.2.5.1 11ti6'l~bati~vi'11 tl 

bll'l.J~~Vl~~€l.:ib~tl1n'Um1Plnw1V'lq~m1ll"Ue:J-:I 3-phase synchronous Motor 
,, 

5.2.5 .2 11ti6'l~ bati~ bb6'l~l°lruanwru~vi1-:i bVlflilfl~-:ii'.l • 
5.2.5.2.1 phase synchronous machine ~1'1.JTW 1 ~1 

- bb1.:i~'l.J1Wb~tN 230/400V 

- rha-:ib.l1Je:itJfl11 200 l\Pl~ 

- -;u~l?\mll'l.Jbb'U'U 4mm safety terminal 
' 

5.2.5.2.2 BtJne:i1b1P1e:i1f1e:itJ1vi16'l ~1m'l.J 1 ~1 

- a1ll11f,l 1offn'U1 Vlll~fl11llb~11~ 

V'lca;-v ~1r/ 

~"i(\~n'\ 

~ 
- B'l.Jb1e:i'ib1P1e:i1f1e:i'l.J1vi1~ "ll'l.J1~1~1Je:itJn11 1ooow 

- a111111,11?\e:if111lll°lllf111ll~-;u1nmti'l.Je:in1~ • 
5.2.5.2.3 b'U1fl"llil~bb~bVl~fl ~TW1'l.J 1 ~1 

- bb1-:J'l1~ 1~1Je:itJn11 12 N.m 

- m~bba 1~1Je:itJn11 0.5 A 
~ d 4 q I 

- fl11llb111eJ'Ua-:ia~vi 1500 RPM Vl1eJ~fl11 " . 
5.2.5.2.4 fl€l'l.J1Vl16'lb'U1fl ~1'l.J1'U 1 ~1 

- fl111°11'Uflllbb'U'U PWM • 
- bb1-:J~'l.J1Wb~l'.J-:J AC 185-265 Vac 

- bb1-:!~'l.J1Wbe:l1~V'l1P1 DC 0-24V, 3A max • 
5.2.5.2.5 bbV1ci.:i~1ti1w~1a111bwatJ-rul"i11~ (Variac) - 3 bwa (3kVA) ~1'1.J1'1.J 1 ~1 

- bbV1ci.:i~1tJ1w~1bwm~mtl-r'Ul°i11~bb'U'U 3 bwa 

- vitJm~bba1w~1 4 A V1~e:i~n11 



- ?11~1'rntlfor11bb1-!!!?i''U1~ 0-430Vac 'lt1~e:i~n11 

5.2.s.2.6 bb'V1ci.:i~1ti1'V'Jvhm:m?1~1.:i "i11'U1'U 1 bfl~e:i.:i 

- bb'lt1ci.:i~1ti1'V'J.y.j1m~bba1'V'J~-a.:i 

- ~1tim~bb?i1'V'J.y.j1 5 A 'lt1~e:i~n11 

- ?11m1tit1-rur11bb<a-!!!?i''U1~ 0-30Vdc 'lt1~e:i~n11 

5.2.5.2.7 'a~'IJ'Ufl1'1Jfl~ (Control System) "il1'U1'U 1 "llWI 
' ' 

- 116'11'liJb~e:Jfrwibb'a-!!!?i''U1'V'J.y.J1m~bb?l?l~'IJ 0-500V 'lt1~e:J~n11 

- bbe:i~fa~afrwim~bb?i1'V'J.y.J1?1~uhlbii'U 0-50A '111~e:i~n11 

- ?i1~"llnwi~witlcie:iti!?i'u 

- 'lt16'1awi1'V'lbb?iwi.:i~6'11~tie:itin11 3 wi1.:i 

- .ff1~a191'J~h.:i61 611'lt1~un1':ibzje:i~~m~'V111.:iep.Jmru 
- b'IJ':irnnffM1'V1fo 3 b'V'la 1:iJtie:itin11 1 ~'U611'!11~rn.:i'iil·ar11~.:i 

- bu1rnnffM1'111~u191'J.y.J1 1 b91'J?ihltie:itin11 1 ~'U 611'lt1~rn..:i'iil1f11ufl~ 
' 

- ~tlmruifo.:in'Um~bbmii'U 1~tie:itin11 1 ~'LI 
- m~uanvh611~tie:itin11 3 ~'LI 

v v 

- bb~flb'W~flfle:J'Wbb'Vlflb~e:i{ 30A ii-LJ1~e:i NO 2 6lle:i..:i -LJ1~e:i NC 2 6lle:i.:i 

5.2.5.2.8 ?11tl~€11-!J'iil1 "iJ1'W1'W 1 "llWI 
' 

- ?11tJ~e:J'VlWl6'1€1-!J "IJ'W1WI 50 611~. "il1'WJ'W 20 b~'W 

- ?11tJ~e:J'VlWl6'1€1\l 61J'W1WI 100 "ll~. ~1'WJ'W 20 b~'W 
"" .. 5.2.5.2.9 11tJ6'1~btltJW!eJ'W 61 

- ii1'u.:i1'Wm':i'VlW16'1€1-!JbU'Wil1~11'Vlti "il1'W1'W 1 "llwi 
' 

- iim1fot11~n'W~'Wfi'1bll'Wb1m 1~ue:Jtin11 1 tJ 

- iim1e:Jm~m11i..:i1'U1~bbnm.U.:i1mum1m 1:iJtimm11 11''W 

5.2.6 1~::tl~u~m-a'Vl1.:ilw.W11it1'l.!1'l.! s ~1 

5.2.6.1 11tii;:t~b€ltiwivf11t1 

'U 

- b ll'U Ufot1lju~m1'Vl1.:i~1'W 191'J.y.J1bb6'1~ab~n'Vl1e:Jtln611inm~'ll'll191'J.y.j1 3 b 'V'J?i 

220/380V 50Hz 

- 1~~t1lju~ m1?11m1titieJWJbb6'1~tl1~neJ'll 1~ b~e:J~1ti~e:Jm1"1J'Utf1ti 

- "1lwie:Jtlmrubb~6'1~ 1~wii;:tmti 1'Wfle:J'W1"1lmbtinaa1~a1m1titie:Jwibb6'1~tlfo b tl~ti'W 1~ 
' ' 'U 

- m~11m~m~~bb6'1~btl~tJ'W1~wi6'11~ 
'U 

5.2.6.2 11tJ6'1~b€ltiwi~'W1~~'Vlwii;:teJ.:i ·1.h~ne:Ju~1tJ 

- ~'W1~~v11~1ti1~t11~bii6'1 bfl~e:Ju~1~1m~mii'W 



- ~'W1&l~i'.161Jm~ n1'1.:i aoo :w:w m1 1500 :w:w. VJmhluatJn11 26 :w:w. 

- tl~"IJa'U1&l~~btJw16'6 VJm1~uatJn11 2 :w:w. 

5.2.6.3 11CJ'1~b8CJ~rie:i'W1611'1 th~ne:i'U~1CJ 

- rie:i'W1611'1v11~1CJ1~\J1~bn'1 bri~e:i'U~1~1m:wmi'.1'U 

- tl~61Je:i'U1&1~~11:Jw16'6 VJm1~ue:itJn11 2 :w:w. 

- l°le:J'W1611'1 ?M 220 :W:W. tl11 1500 :W:W. ~n 200 :W:W. 
" 

- ~1'WVJii'.:i rie:i't.!1611'1 i'.1~~bbm.:i"llm'1m~mtJmml31 2 "lle:i.:i 

5.2.6.4 11CJ'1~bBCJ~ 1:w~'1e:i'l.lmru1 vNh 'l.l1~ne:i'U~1CJ 
" ' 

5.2.6.4.1 MAIN POWER SUPPLY 220/380VAC/50Hz 

- bbt:N Main Power Supply 3 phase "il1'W1'U 1 bbt:N 

- Main Curcuit Breaker 3 Pole 1lJue:itJn11 16 A 

~f?v!· /. '~'. / - Residual current circuit breaker 4 Pole ,'d-V~ I}./ d"i 

- Emergency Stop 22 :w:w. 

- Pilot Lamp 16 :w:w. 

- Safety Socket 4 :w:l.J 

5.2.6.4.2 UNIVERSAL OUTLET 220VAC/16N50Hz 'l.l':i~f1e:J'U~1tl 

- bbt:N Universal Plug AC 220 V e:ici1'1Ue:JCJ"il1m'U 2 bbt:J'I 

5.2.7 bfl~a.:ii°ja\91-a1'i1aa'U-a~'U'Ub'r-lw11ii1u1u 2 bfl~a.:i 

5.2. 7 .1 11CJ'1~ bBCJ~'V11.:ib'Vlritlri 

- bD'Ubl°l~e:i.:iiJe:i1'~ri1'Vl1'11~YJ1~bb?f~.:Jt:Jmll'W~1b'161J6lltJ~ LCD bb'U'U TRUE RMS 

- ?11:w11ti1~ri1bb':i.:J~'W1~YJ1m:m?1?1i!'U (Vac) ~ci1'U1'~ 6.0 V t'i.:i 1,000 V VJ~e:i~n11 

~i'.1ci1'Um11'~ 1~ue:itJn11 4 ci1'U bb'1~iiri1 Basic Accuracy ±0.9% rdg ±3 dgt. 

V1m1:w~ 40 t'i.:i 500 Hz Vl~e:i~n11 

- mm1ti1'~ri1bb':i'l~'W1~YJ1m~bb?1~1..:i (Vdc) ~ci1'U1'~ 600 mV t'i..:i 1,000 V VJ~e:i~n11 

~i'.1ci1'Um11~1~ue:itJn11 5 ci1'U bb'1~iiri1 Basic Accuracy ±0.15% rdg±5 dgt. 

CV1ci1'U1'~ 600mV) VJ~e:i~n11 

- m:w11ti1'~ri11~9'hm~bb?f?fi!'U (lac) ~ci1'U1'~ 6A t'i..:i 10A Vl~e:i~n11 i'.1ci1'Um11~1lJ 
' ' 

ifmm11 2 V1'U bb'1~i'.1ri1 Basic Accuracy ±1.4% rdg. ±3dgt. (VJV1'Ul~ 6 A) V1 
d ..::e .Qr! ..::ij I 

m1:wti 40 ti.:i 500 Hz Vl':ie:J~m1 

- ?11m1ti1'~ri11~YJ1m~bb?l~':i'I (Ide) ~ci1'U1'~ 6A t'i.:i 10A i'.1ci1'Um11~1~uvtJn11 

2 ci1'U bb'1~iiri1 Basic Accuracy ±0.5% rdg. ±3dgt. (~V1'Ul~ 10 A) Vl~e:i~n11 

- ?11:w11ti1'~ri1ri1'l.l1~bb~'U61! ~ci1'U1'~ 1 uF 1.1..:i 10 mF Vl~e:i~n11 i'.1ci1'Um11~1lJue:itJ 
' 

n11 5 ci1'U bb'1~iiri1 Basic Accuracy ± 1.9% rdg. ±5dgt. (VJV1'Ul~ 1 uF) VJ~e:i~n11 



"" d 

- 1:m.111t:l1'vi1°111"111~~1'U'Vl1'U~ciTw1vi 600 n f;i\I 60 MO Vl~el~ffJ1 i'.lci1um11vi1~ 
i!eil'.ln11 6 ci1u bbt=t~i'.11°11 Basic Accuracy ±0. 7% rdg. ±3dgt. (Vi81u1vi 60 kn) 

.,. "' I 

Vl'aeJvim1 

- a1m1t:l1'vi1"111~~ ~81u1vi 99.99 Hz f;i\I 99.99 kHz i'.lciTwm11vi1~i!eil'.ln11 4 81u 

bbt=t~ iir11 Basic Accuracy ±0.1 % rdg. ± 1 dgt. Vl~el~fll1 

- i'.1-W\ll"l~u~u ~ ~a1m1t:lm1~?1ei'Uri1m1~\9imtiei\16lleJ\1?111'.l, 1wn~?feJ'U Diode, ih~'U'U 
fl11vl1\11'Ubb'U'U Auto Hold 1~btl'WeJ81\IUell'.l 

- ?11~ 11m zjei~ \9i ei~1'U Bluetooth 1vi l'.l?f11!11t:l 1 Vlt=t vi bb eJ'W'W ~ bf1~'U~1CJ1 tl1 bb m~ 

GENNECT Cross 1~ 

- i'.leiumruu1~nei'U b"llu mCJ1vi, rii'.leim11i'l1umi.'!1eY\lnfli.'J, bb'U1>1b1>1ei~ btlu~'W 
• " ·1 

':i1l'.li:l~bell'.lflel'U 61 

- iim1-r'Uu1~n'W~'Wfi'1 bllm1m1~i!m.1n11 1 u 
- iim1ei'U1~m':iti\11u1~nrnTii\11u bllm1m1~ileiCJn11 11'W 

" 
- ~6ll11'.l~B\I b llu~1 bb 'Vl'W"'11VIU11'.l~1~fo bb\9i\l~\l-;u1n~i:,i~1>11vil'.ll>l1\I 1vil'.l~'WVl'ir\l~elbbl'i\l~\1~1bb 'Vl'W 

" " 

6. amuvia~a.iau/ amuvi~1bilum':i 

?116ll1161!1b'Vlf11'W1a~CJ1'Wl'.l'Wtol?f~l'.l 1 V11J 1"1ru~ml"11a1>1irnna1V1m':i~ ~V111'Vlm~m'Vlf11'W1a~1161!mf1t=t • • ... 
fl1\lb'Vl'W el1f11) 48 i'W 7 • 

8. ei~':i1f'i1tffu 

?f\l'"J'W~'Vl ~r11tl1'U n1ru61\I~ el'Ubfl'W n1Vl'W vi 1vil'.l~ vi ri1tl1'Ub ll'W11l'.l1'U1 m)1>111~ei l'.lt=I~ 0.20 "lJeJ\1)11°11 

~avi~tJ\IL~1~fo~B'U Vl~eJ61\l~eJ'Ut:lfl~B\I . " 
9. m':ii''U't.h~n'U 

1~i!eiCJn11 1 u 
1 o. V1i;i'mnruSV1i. 'Un1':iW1il1':iW1~flb~anoii'a baua 

1ibnru4i111"11 (111"11~1avi~1"1rua~u~~1'W~~1~1'Ufl11flvib~ein) bbt=t~~~V1~11ru1~1m11"1111~ • • 
/V( ~Jwt / f ~ijrY , 

~~~~' 



11. 1.:ib~'IJ.:i'UU':i~:U1W/1.:ib~'IJ-vi1~~u..ij~a':i':i 

11.1 ~'U'lh~:w1ruVil$i'fo 1,994,500.00 'U1'Vl 

11.2 'Nb~'U~'U'lh~mru~~~~\91~ei 1,994,500.00 'U1'Vl 

11.3 )11°11fl6'11~ 2,239 ,873.33 'U1'Vl 

'VB1''U1B~11 fl11n1Vl'U\91 l°l ru'1'n'el-ru~ bu'Y'l1~'Vm~ 6'1191-if 1~ ~'U b 1'.J'U hJ ~1:W'Y'l1~116lJD ru ru~ fl11 ~ \91~ ei 
, , Q,J Q,J ,, 

~191-;ij'1~bb(;'l~fl11'U~V111~6'1\91.fl1l°l1'~ 'V'l.!31. 2560 mm1 9 bb(;'l~1~bliCJum~'Vl1'd~fl111°1'1'~11$i'·m m1~1916/iei~191-;ij'1~ 
' "" 

bb(;'l~fl1)'U~V111~6'1\91.fl11°11'~ 'V'l.161.2560 -ilei 21 
' "" 

d ~J,11/ 0 

((;'1~6lJB) ................................... 1 ............................ U1~51'Ufl)):l.Jfl1)fl1Vl'W\91'VB'Ub'V~ . ,, 
bb(;'l~)1cla~bBCJ\911°lt1J'1'fl'el-t\J~bu'V'l1~'VB~~6'1\91Vi~~~B 

' ' 

((;'l~zjB) ......... :).6.0_~~.: ..................................... fl11:Wfl11n1Vl'U\91'VB'Ub'V~ . ,, 
('U1~6'111Bl'lflf'l~1 faV1'V'l1V1:w) bb(;'l~11CJ(;'l~bBCJ\911°lru'1'n'el-ru~bu'V'l1~'VB~~6'1\91Vl~~6/iei 

"I ' ' 

d /)~~ 0 

((;'1~6lJB) ................ ( .. ~.~-= .............................. fl11:Wfl11bb(;'l~b(;'l'V1'4fl11fl1Vl'W\91'VB'Ub'V~ 


