
'!JilUL'!J"~1'IJ (Terms of Reference: TOR) 

LfI~il~,h~il~lYh~1(UPS) '!J'lJ1" 125 KVA ~il~t1n~fl1':iLfI;il'ti1!J"iTn (Data Center) \l1'IJ1'IJ 1 ':i:\lU 

;J1V~Vl11V1V1"'mJ"11a1'~t'11~ 1~mhunt'1il~~1L~lili !jt'111~'lh~a{ll'i·,u::~mt'1~'€I{la1'rtl{l1vHh (UPS) 

'lJU1~ 125 !<:VA ~'€I{ltlnu~n1'nt'1;'€I·lhm"iTn (Data Center) ~1'U1'U 1 'i~'IJ'IJ ;J1v16n1'~Vl1{1~lL~nVl':i'€lijn~ 

1{1L~U{I'lJtI":i~~1ru 3,020,000 'IJ1V1 (a1~"'1Ua'€l{lVl~U'lJ1V1"'1U) ~{lt'1ru~m":i":i~m":ifhVlU~~1{1'lJ'€I'lJL'lJfI'lJ'€I{I{l1U 

(TOR) LL"~~1{1L'€Ina1'itl'i~m~'i1t'111;J')1Lijum'ifl1~'i~LijV'lJa1unu1vn~J~ufI;11fl1Vm'i";a'l fl1V16V11{1 

fjL~nVl'i'€liln~ "itPl.2549 L;v'IJ'f'€l V LL"'1 ~{I'lJ'€ILl:JV LL ~~'i1V"~LaVfla1'i~a1~ty'lJ '€I{I~1{1'lJ'€I'IJ L'lJfI'lJ '€I {I{I1U (TOR) 

't1 .,f~ '1"" ""..,8LL"~'i1{1L'€Ina1'i 'i~n1f1'i1t'11'lJ'€I{I{l1U~'€IfI{ln"11 flV~'i1f1"~L'€IflfI~{lU 

1. fl11~ihA'Y 

a1Unt'1 '€I~~1LfI'€Ii ~Vl11V1mg;f1~Vl1a1'it'11~ L tlUVltA1V{l1Uvl't ~'IJ~ f11'i'i~'IJ'IJ LVI t'11U1"~ 
a1'iaULVlPlVlan'lJ'€I{I~Vl11V1 f11afl~Vl1a1'it'11~ L"lIU 'i~'IJ'IJ"ilflVl~1f1fj L~nVl'i'€lijn~ 'i~'IJ'IJ'IJ'if11'in1'i;fn'l!t1 

4 f''' ,..1...$"" ~ .I.- ...s Q.I ~ .... tJ tJ"U I 

L1'IJL~'€I'iL1'€1'i'lJ'€I{I~Vl11V1m"f1 t'1ru~ LLfI~VlU1V{l1Ufl1{1 ~ VI"1t'1ty ~{I'i~'IJ'lJVI~m1~"1t'1tyLVI"1U ~~L'lJ1 

l-ii{l1U'€I~fI"'€IfI 24 oH11~{I 7 1UIJi'€l"'t1f11~ 
~{I~'€I{lljf11'i~LL" LLfI~,j11{l~m~1mj"l{ILtlu~LPl'l!tLLrl'i~'IJ'lJf11'i~1VmtLLal'l'ivhVlan'lJ'€I{I'€I1 t'11":i 

'it'IJ'IJ m'S~1vmtLLal'l'ivha1'S'€I{I'lJ'€I{I'€I1t'11'S (Generator) 'S11Jii{l Lt'1~'€I{la1'S'€I{ll'I'i-rl1 (UPS) ~'Vi1V1,j'1~~1V 
mtLLal'1'i-rl11f1VfI'S{ll~LLrl'S~'IJ'IJ LVlt'11U1,,~a1'SauLVlPlVlan'lJ'€I{l1JVl11V1 V1aV., Lyj'€lau'lJa'1ul~'S~'IJ'IJ~lj 
t'111~a1~tyLVI~1;l !jt'1111J ba~f1'Sfn~a11J1'St)1~'IJ~m'i Lbrl~Lihl-ii{l1u lfl\Jl "'€I fI L 1"1 ~{I~{ILtlUf11'Stl'€l{ltiUt'111~ 
LflflVl1V'lJ '€I {I ~1 'S~'IJ'IJ b~'€I{l1J1"il1 n m'S Ln~iltyVl1'lJil{ln 'St LL al'I'i-rl1 L"lIUmtbLal'I'i-rl1 ~'IJ mtbLal'1'i -rl1 LnULL"~ 
m~LLal'1'i-rl1m~'!l1n Ltlu~U 

"il1nf11'SfI'S1"ila'€l'IJ~t1n'SwIJi1{1~ 1U'i~'IJ'IJ f11'S~1f1m~LLal'I'i-rl1~{ln~1TVm11 bt'1~'€I{la1'S'€I{I1'I'i-rl1 

(UPS) 'lJU1f1 120 !<:VA ~!jf11'S~fI~{ll-ii{l1U1J1LtlU'S~f1~L1"1n11 13 tJ b~1J!jf11'SL~'€I1Jafl1~ 1l.ia1~1'it)a1'S'€I{I 
1'I'i-rl11fl\Jl1~t1 n~ L~'€I bnflil tyVl11ifl.u'€I {I L~tl1ti'IJ n'S~LLal'l'ivt 1 'S~ f1~ L 1f111 U f11'Sa1'i'€l{l1 'I'i -rl1~{I'S~'IJ'IJ «U-"{I 

~{I'€I1"il"il~ri{ll:J"1~~t1 n'Sw a1~ty'lJ'€I{I'S~'IJ'IJ LVlt'11Utfl~a1'SauLVI Pl'lJ'€I{l1JVl11V1 V1aV., Lnflt'1111J LflflVl1f1 ~{I,!u 
a1unt'1'€11J~1LfI'€Ii~{I!jt'111~t1'S~a{ll'i~"il~')1Lijum'S~fI~mt'1~'€I{la1'S'€I{ll'1'i-rl1 (UPS) 'lJU1~ 125 !<:VA ~~~{I 
VI~LLVlULt'1~'€I{la1'i'€l{l1'1'i-rl1L~1J Lyj'€ll~'S~'IJ'lJLVlt'11u1,,~a1'SauLVlPlVlan'lJm1JVl11V1maV"1 a1~1'~t)l-ii{l1U lfl'€lrl1{1 
,.,j co'll ~ ... 

flmU'€I{lLL"~1J 'S~"VI'Bfl1~ 

., tI
2. 1f1'1 ':i::ff{lfl

<I 

2.1 Lyj'€l~flVl1Lt'1~'€I{la1'S'€I{ll'1'ivh (UPS) 'lJU1f1 125 !<:VA ~1U1U 1 'S~'IJ'IJ ~~~{ll-ii{l1U'VIflLL'VIU 
Lt'1~'€I{la1'S'€I{ll'1'ivt1 (UPS) L~1J ~L~'€I1Jafl1~ 

I 

2.2 L yj'€ll ~'S::'IJ'lJLVlt'11Ulf1~a1'SauLVI PlVlg;n'lJ '€I{l1JVl11VI mafl., a1~1'St)l-ii{l1Ulfl'€lrl1{11Ji'€l L~'€I{I 

J 
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II'll ~ II '1_!!'! ~II"" ~ J... II ....... t1" ~ I 3

3.4 ~ ':i~'Hfl'\l:::La'Utl':i1fl1lJltl.:J IJJLU'U~ ~fI':iULtJnG'1VlilVl':itlfl11lJ~lJn'U "Il.:Jtl1'\l !lLail~lJfJtllJ"lJ'U 

!'I1fllVlfJ L'l'U LLIJli'~U1fl"lJtl.:J~t1':i~a.:J ;;'\l~La'Utl':i1fl11~iM1i.:Jafl~~Vl~fl11lJ~lJtl'UL11'1.111,1'1.1 
"'t1 ~ ... 'I.!!'! ...... tI 'i ~I ...........t1 ~ '" 

~ 3.5 ~ ':i~a.:Jfl'\l:::La'Utl':i1fl1lJltl.:JIJJLU'U~lJ~fl ':i~ ~fJ"l1'U':i1lJn'UnUij ':i:::a.:Jfl'\l~La'Utl':i1fl1':i1fJtl'U 

LLflt/Vl;tl ~tN12.JLU'U~il~fltl':i:::LfJ"l1U~1lJ tl'UtlU m\1U;f11':ilJlfl1f1nfl1.:J~lL~nVl':itlUnH ru 1'UtI':i:::f11t'1t1':i:::mfl':i1fl1 v v 

~tl~1fJ1Gf11':iVl1.:Jfj L~nVl':itlil nH VI;tl 'WLU'U~m~'ti1 f11':iil'ULU'Uf11':i-afl"lJ11.:Jf11':iLL"ll.:J-a'U':i1fl1tl V1.:J L-U'Uil':i':ilJ 

3.6 ~t1':ita.:J;;'\l:::La'Utl':i1fl1 ~tl.:Jil ~fl.:J1'U f11':i~fI~.:J':i~UULfl~tl.:J"1':itl.:Jl~ rh 'N L~'Uat1l t1I1 

L~fJ1tl'UllJutlfJn",h 1,500,000 U1Vl (VI;j.:J~1'U\11LLa'UU1Vlti1'U) LLfl~LU'U~fl.:J1'U~1.U'U~at1lt1l1LflfJlJl':i.:JtlU,h'U 

.:J1'U':i1"l1f11':i VI'IhfJ.:J1'UlJl1lJn!lVllJ1fJ11~1m~tl.:J':i~1.UfJUU;Vl1':i':i1"l1f11':iri1'Uvrtl.:Ja'U VI;tli'!1a1V1ii'\l L1.fl~ilVl,r.:J~tl 
.., .. ..s I~ '" I 1 .... '" 
':iU':itl.:J~fl.:J1'UVI':itlG'11L'U1Ltl na1':i ~G'1t11t111 fJ'UlJltlfl ru~n':i':ilJ111':i ~'1.11'1.1 fJ'U"Il tl.:J 

3.7 ~t1 ':i~a.:J;;'\l:::La'Utl':i1fl1~tl.:JLU'UU~~Vl~~~ lJl ~..j1V1'1l1fJVI'"nVl;tl~LLVl'U~1V1'1l1 fJm~i'Uf11':i 
~ ~ ~ ~ 

LLIJI.:J~.:JLfl fJlJl':i .:J'\l1nu;~VlL~1"lJtl.:J~~ lJl.tlru"VI~tla1"lJ1L~1"lJtl.:J~f\lJl.tlru,,1'UtI':i~LVl t'11Vl fJ~.:JLfl~tl.:J"1':itl.:J1~.w1 (UPS) 
..I<r... .............. '" 1 .... '" tI

LLfl:::LLUlJlLlJltl':i LflfJ'\l:::fltl.:JLL'UU Ltlna1':ifJ'UfJ'UlJ1Vl':itllJnULtlna1':ia1'UVl 2 ~'U1'UfJ'ULtlna1':i ':i~f11f1':i1fl1 

3.8 ~t1':i~a.:JfI1'\l~La'Utl':i1Pl1~tl.:Jil1mmmU~lJ.:J1'ULLfl~mutI':i~ntlU1"l11;jVl 1t'11n':i':ilJfl1U~lJ 

t1':i~Lf1VlllJ~1n"hf11fi1mn':i a1"lJ11t'11ml~.w1 ..j1'U1'UllJutlfJn11 1 fl'U LflfJ~tl.:JLLafl.:J"1L'U1tUtl'l1t111lJltl':i~ntlU 
1"l11=i1Vl 

4. ''l~fl::Lii~fI''a.Jim;a.J::LO'''''l:: 
.... ~ "'..s '1 ••I_~ ( ) ........-.... ,6


fl~llru"Lfl':itl.:JG'11':itl.:JLnn1 UPS "lJ'U1f1 125 !<:VA lJltl.:JlJ~rualJUflfI.:J'U 

4.1 ~ru"'n'lia.J~~11tI 
4.1.1 L-U'ULPl~tl.:J"1':itl.:Jl~.w1 (UPS) "l1ilfl On-Line Double Conversion (VFI) 

fl1lJlJ1f1':i~1'U IEC62040-3 fl1U~lJf11':i'ti1.:J1'U~1fJ Microprocessor "lJ'U1f11lJutlfJn11 125 kVA 1125 kW 

JI 

/::Y ~ 

L~ ~ 

Y 4 


http:L-U'ULPl~tl.:J"1':itl.:Jl~.w1
http:a1"lJ11t'11ml~.w1
http:1"lJtl.:J~f\lJl.tl
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4.1.2 L\'J'ULfII~eJ~~1·HN'l.YlYh (UPS) 'iltl" ModuLar Type 1"eJii'IJ'U1"LL(J\a~ModuLe 
'UhleJeJo"h 25KVA /251<YV 

4.1.3 LfII~eJ~~11eJ~'I.YlYh (UPS) ~eJ~ii'll"LLtJIJlLlJleJ~~~11111C1~11eJ~'I.Ylvh'l.;;1~eJ~L1a1 
'UhleJeJn11 20 'U1Vi ~~fl11~1'V1a"L~lIfh~~ 125 KVA 

4.1.4 LtI'ULfII~eJ~~11eJ~'I.YlYh (UPS) ~iioW~i'Um1vi1~1'ULLtJtJ ParalleL units for 

redundancy L~eJij Unit t,,~'I.lJ~11111C1vi1~1'U'I.;;1Jl111t1n~ 1~tJtJ1"eJ1111lil::~eJ~~1eJ'l.YlYh'l.mlJ,jmJn11 120 

KVA 

4.1.5 LfII~tJ~~11eJ~'I.Ylvh (UPS) ~eJ~~11111C1i'tJ~CYCY1rulil1n1~tJtJ~tJL"r'i~~elIJl1'U~ 
L\4eJ«~t\1LfII~eJ~~11eJ~'1.vivh (UPS) 'VI~"m1vi1~1'Ut'Un1ru~Ln"L"r'i~~'1.'VIm;; 

4.2 ~1'U'l.h~ ntJtJ~~1~CY'IJeJ~ LfII~eJ~~11eJ~'I.Ylyh(upS} 

4.2.1. ii'll" Rectifier / Charger ('iltl" IGBT Rectitfier) 

4.2.2. ii'll" IGBT Inverter 

4.2.3. ii'll" Battery 

4.2.4. ii~t1mrutleJ~n'ULLa~~"I~lil1'll" Battery (Battery Protection) 

4.2.5. ii Static bypass switch 

4.2.6. ii Manual (Maintenance) bypass switch 

4.2.7. ii'VI,h'ilmL~"~tJaLLa~LLtJ~fIIltJ"lll (GraphicaL Display Unit! User­

machine interface) 

4.3 ~n'\;ru::m1vi1~1'U'lJeJ~LfII~eJ~~11eJ~'I.Ylvh(UPS) ~tJ~~11111C1vi1~1'Ut'U~fl11~(J\1~'l 
~~.o 

4.3.1 t 'U~fl11~t1n~ (Normal Mode) LrltJii n1~LL~'1.YlYJ1lil1nm1'I.Ylyh"1'V11mfll~eJ~ 
n1 Ltl"'I.YlYJ1~1eJ'I.Ylt\1ntJLfII~eJ~~11eJ~'I.Ylvh(UPS) LtI'Uti n~ 'll" Rectifier lil~vi1~1'ULLa::~1eJ'I.YlYJ1n1::LL~1Jl1~~ 
~li1L~lIeJt\1ntJ'll" Inverter ~~vi1'V1,j1~ LtI~eJ'UL\'J'U'l.YlYJ1n1~LL~~~tJL\4eJ~1eJt\1ntJ Load "r'ii'eJlIn'U.o'll" 

Charger ~lil:: vi1m1t11~~ (charge) LLtJIJlLlJleJ~\1L~lIlJlaeJ"Lla1 

4.3.2 t'U~fl11~~ma'U (Emergency Mode) ~eJm~LL~'I.YlYJ1lil1nm1'1.YlYJ1" 'VI1eJ 

LfII~eJ~n1btl"'I.YlYJ1~~1eJt \1ntJLfII~tJ~~11eJ~'I.YlYJ1(UPS) Ln"i".veJ~'ll" RectjfjerLLa~ 'll" Charger lil~'VI~"m1 
vi1~1'U LLtJIJlLlJleJ~lil~~1eJ"r'i~~~1'U'I.YlYJ1~~11eJ~'I.-n\1ntJ 'll" Inverter L\4eJt\1vi1~1'U'I.;;eJ~1~(J\m~eJ~1"eJ'l.lJiim1 

'VI~"'il~a'n 1Jl1111~eJ~L1a1~11eJ~'I.Ylm;;eJtJnLLtJtJLLa~n1'V1'U"H (.veJ 4.1.3.) 'VI1mn'U1~eJ~n'~LL~'1.YlYJ1'V1~mj~'I.lJ 

n~tJ~'U1I1L\'J'Utln~ LfII~eJ~~11eJ~'I.YlYJ1(UPS) lil~'VI~"~ILeJ~ 1"eJellJl1'UiJ~L\4eJtleJ~n'ULLtJ IJl LlJltJ~L~eJ'VI1eJ LLa~Lrl tJ 

m~ LL~'1.YlYJ 1'V1~n n~tJ1I1L\'J'Uti n~ LfII~eJ ~~1'eJ~'1.YlYJ1(U PS) lil ~~tJ~vi1~1'U'I.;;vi''UVi 1Jl111~n'\;ru~m,vi1~1'Ut'U 

I 

~fl11~t1n~ (Normal Mod "'1Jl1'U~ 

J 



I 
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4.3.3 t'U"'fl11~U1~'W1"'LL'll'lltl~1'U21il (Automatic Bypass Mode) t'Uf1"Sru~ 
Lf'I~tl.:J"1"ieNhHh(UPS) Lnl'lm"i t "Ii.:J1'ULn'Ufh"'.:J (Overload) \1~tlfl1eJt'ULf'I~tl.:Ja1"itl.:J'1.'Vh~1(UPS) Ltl.:J'tII'l"litl.:J 

'ql'l Static Bypass Switch '>;)~Yi1\1'1i1~V1eJ1\1~I'l~~1eJn"i~LL",'1.-wt'U"!Jw~tf'U"'LI~tln'll'~'ll'll~1eJ'1."'h~1\1'"n 

(Bypass Input) '1.rul'leJa~1'U,r~ LL~~"'1~1"i£1v1eJn"''llt'U"'m'U~L;;~'1.rul'leJtl~1'U21ilLll'Un'U L~tl"'fl11ttil'ltln~ 
~.:Jm=h1\1~l'lhJ 1l'leJm,v1eJ~.:Jmh1"it'll'll,>;)t~tl.:J'W!im''''~~I'l\1~tl\1~I'l''fj~~n 

4.3.4 t'U"'m1tm"i1tl'Uv1~1\1~I'lLyjtlti11.:Ji'n'l!/'1 (Maintenance Bypass Mode) 

~tl!im,tdtllJti1'i.:Ji'n'l!/'1't'll'llLf'I~tl.:Ja1'tl.:J'1.-wYh (UPS) ,>;)t~tl.:J!i Maintenance Bypass Switch \1~tl Manual 

Bypass Switch Lyjtl~,>;)t1tl'Uv1eJ1\1~I'l'1.tlV.:JLL\1a.:J~1~'1.-W'VI1.:J~1'U Bypass 1l'leJhl!in1''''~I'l\1~tl\1~I'l''fj~n"!Jtl.:J 
"it'll'll 

4.3.5 ~tl.:J!i't'll'll"!Jtl.:Jm"itl"it\1VI'l'W"'.:J.:J1'U (ECO Mode) L~tln'tLL",1-wVl1\1"'n 
'>;)1nm,'1.-wVl1' !i"it~'llLL"i.:J~'ULL~tf'l11~5tl~1'U1l1.:J~n1\1'U1'l (offtl 4.4 ) Lf'I~tl.:Ja1"itl.:Jl-wVl1 (UPS) '>;)tYi1n1"i 

'll1 eJ'W 1'" (Bypass) Lyj tli''ll'W "'.:J.:J1'U11'l eJ~'.:J,>;)1nm,'1.-WVl1' LL~ti1!i"it~'ll LL '.:J~'ULL~tf'l11~5tl~'Utlm\1i1tl1l1.:J~ 
n1\1'U1'l Lf'I~tl.:J"1'tl.:J1-WVl1 (UPS) '>;)t LtI~eJ'Un"''ll'1.tltl~'t'U"'fl11ttln~ (Normal mode) \1~tl "'fl11tYi1.:J1'U~1 eJ 

LL'll~L~tl~ (Battery mode) LL'VI'U 1l'leJ"'1lJ1"i(l~.:J~1n1"iYi1.:J1'U'1.~~.:J,>;)1n\1'U1'>;)tlf'l1'll1'l~ (LCD) LL~t Web 

Interface 

4.4I'lW",~m;'VI1.:J~1'UL'VIf'lilf'l"!Jtl.:JLf'I~tl.:Ja1"itl.:J'1.-wVl1 (UPS) 

4.4.1I'lW"'lJm;'1.-wVl1~1'U"!J1Loff1 (Input Characteristic) 

4.4.1.1. !i~1'l Rectifier LtJ'ULL'll'll IGBT Technology 

4.4.1.2. !i Input Wiring LtJ'ULL'll'll 3Ph + N + PE 

4.4.1.3. !i Input Rated Voltage Lvhn'll 380/400/415 Vac 

4.4.1.4. !i Input Voltage Range "itWl1.:J 138Vac (l.:J 485 Vac 

4.4.1.5. !i Input Rated Frequency whn'll 50/60 Hz 
.. I .,j ( I'"4.4.1.6. ~"fj1.:Jf'l11~(l Frequency Range) ,t\111.:J 40 (l.:J 70 Hz 

4.4.1.7 THDi (Total Harmonic Current Distortion) '1.llLn'U 3% 

"1\1i''ll Linear Load LL~t'WLn'U 5% a1\1i''ll Non-Linear Load 

4.4.1.8 Input Power Factor'1.1l'litleJn11 0.99 

4.4.1.9 !i\1.:J,j'Um,Yi1.:J1'ULL'll'll Soft start ~.:JYi1twLf'I~tl.:Ja1"itl.:J'1.-wVl1 (UPS) 

"'1~1'(lYi1.:J1'ULoff1n'Ufl'll Lf'I~tl.:Jn1Lill'l'1.-WVl1~L~tl~~tl'1.~LtJ'Utl~1.:J~ 

4.4.2 I'lW"'~OO-WVl1~1'U"!J1£J€ln(Output Characteristic) 

4.4.2.1 'ql'l Inverter LtJ'ULL'll'll IGBT Technology 

X L~U~C;;N~ 

I 



---"1.1 £11l11:::m'1vJ1{11'UVl1{1f11'U"U1L-ih (Main Input) 

..2 
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4.4.2.3 Voltage LvhntJ 380/400/415 Vac ± 1% 

.. I 	 ..I ( ) I..,4.4.2.4 	 )Jfl1f111)JCl Frequency LVI1ntJ 50/60 Hz ± 0.25% 


(Battery Mode) 


4.4.2.5 THDv (Total Harmonic Voltage Distortion) ijfhL~Ln'U 1% 


~1V1~tJ Linear Load ijfi1~Ln'U 3% ~1V1~tJ Non-Linear Load 


4.4.2.6 Output Power Factor ijfi1LvhntJ 1 


4.4.2.7 EffiCiency ~,jtl~n'"h 96% 


4.4.2.8 Waveform LtJ'ULLtJtJ Sinusoidal 


4.4.2.9 Overload Capacity ~ 110% V1'ULm~,jtl~n';h 60 'U1Vl 


~ 125% V1'UL~,jtl~n11 10 'U1Vl 


~ 150% V1'UL~,jtl~n11 1 'U1Vl 


4.5 fJW£1)JUlifl1'U£11l11:::~{lLL1Vlatl)J (Environmental) 


4.5.1. £11l1WLL1Vlatl1Jt'Um'1vJ1{11'U(Operating Environment) LfI~f1WVlJJjj-d1{1 

ot){I 40°C 

4.5.2. f'1111J~'U"'1JWV15 (Relative humidity) 95% (Non Condensing) 


4.5.3. ij'1:::~tJm'1,jtl{ln'UVl1{1L~{lnfl (Degree of protection) ~~1n11 IP20 


4.5.4. '1:::~tJL~~{I'1tJm'U (Noise level) ~tl{lhJLn'U 65 dB 


... ..
4.6 1J1~'1J1'Utl1{1tl{l 


Lf'1~tl{l~1'1tl{lL vHh (UPS) ~tl{lLfI~tJ1J1~'1J1'Utl~1{1,jtl~~{I~tl1tlij' 

4.6.1 General and safety ~11J1J1lJl'1J1'U EN/IEC 62040-1 


4.6.2 Electromagnetic Compatibility ~11J1J1lJl'1J1'U EN/IEC 62040-2 


4.6.3 UPS Classification ~11J1J1~'1J1'U EN/IEC 62040-3 

.,; ... ~ 

4.6.4 1J1lJl'1J1'Utl'U ~ Vl{l'U CE , CB , Reach, RoHS LLfl::: WEEE 


4.7 ij'1:::tJtJ~£111J1'1Clt wVlf1tJmw1 'Umruqma'U~1nll1~'UtlnLfl 

4.8 £111J1'1ClLL£1Vl{l£11l11:::m'1vJ1{11'ULLfl:::£11l11t:~1{1 ~ "Utl{lLf'1~tl{lri1'1tl{lL'Wyh (UPS) 


N1'U'1:::tJtJLf'1;tl'lh~LLtJtJ SNMP Lfl 


4.9 ij'1:::tJtJLL£1Vl{l~mN1'UVI,j1~tl LCD LLtJtJ«1JN£1 (Touch Screen) LLflt:LL£1Vl{lW1'11- ~ 


jjL~tli~1{1~ tJ'UVI,j1~tlLfltl~1{1,jtl~~{ld ~ 


11.n"~¥UUU1V~1~~L~(By~ 
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..;
4.9.3 amUt:"lI~.:tLL'UlJlLlJl~':i (Battery Status) 

4.9.4 afl11:::m':ivi1.:t1U'VI1.:t~1U"lI1~~n (UPS Output) 
.. .. ( )1 .. · .. "'.:4.9.5 lJlma11J1':imLalJl.:tm':iLlJl~U ALarm lJl~1:J1.:tU~l:JlJl.:tU 

4.9.5.1 LL':i.:t~u1vlYh"ll1L'ti1tllJltln~ (Main Voltage Abnormal) 

4.9.5.2 LL':i.:t~t.I'U1a~1a"ll1L'ti1tllJltln~ (Bypass Input AbnormaL) 

4.9.5.3 'Wjjm':iL~~1J~~ti''ULL'UlJlLlJl~~ (No Battery) 

4.9.5.4 "qlJlL':i~~lvlL~~1tllJltln~ (Rectifier AbnormaL) 

4.9.5.5 "qlJlaUL1~1LlJl~itllJltln~ (Inverter Abnormal) 

4.9.5.6 ilJlfl1J':it:'U11:J~1mfl1tllJltln~ (Fan AbnormaL) 

4.9.5.7 "qlJl Dry Contact ~lJltln~ (Dry Contact Board FauLt) 

4.10 a11J1':itllJl':i1lU1lJlf.lW\1\1iifl1£tlU~LL'UlJlLlwt~ (mtll~LL'UlJlLlJl~~L-rlu'UillJlUlJl) 

4.11 a11J1':itli.:t~1utl1f.ltlmclL~~~'thtJ \1~m~~~.:t'U~n1':iLL1J"Il1tJtllJltllJllulJ~1~ LLfI::: 

a11J1':iti.:t.:t1Ut if.ltlmclL~~~"Il1tJ \1~~L~~~~'U~m':iLL1J"Il1I:JLtJlJlellJllUlM L~~m:::LLa1vlYhmr'U1J1L~utln~ 
4.12 a11J1':itllJl':i1lUa~'Um':il'i1.:t1t.1LLfI:::m':i1lJlfh~t1mclL~~~.:t"1':i~.:t1vlYh(UPS) ~1U'VI1~• 

':i:::'U'UL~~~"Il1tJ LAN 1~L~u~~1.:tU~1:J LLfI:::a11J1':imL-.ij.:tL~~U~1U':i:::'U'U SMS tun':itll~LnlJl\lty\11ti''Uf.ltlmcl 
11iWu~l:Jn11 10 LfI"lI\11J1tJ 

4.13 a11J1':itllJl':i1lU"'~'U"'mU:::"lI~~'VIi'~1:J1n':iL~~~~ti'U~m':iLL1J"Il11:J ~L~~1J~~~~"lU':i:::'U'U 

L~~~"Il1tJ"!l~~L~~~.:tri1':i~~lvlYh(UPS) 11iWu~l:Jn11 30 Lt1~~~ 
... ~.:t."";";"; .¥ ..

4.14 a11J1':itla~"!l~~111J SMS lU1m:::'U'UL'VI':irl~'VILt1f1~U'VI L~~lJl':i1lUa~'UamU:::L'U~~lJlU 

"!l~~f.ltlmclLt1~~.:t"1':i~~lvlvh(uPS) 1~ 
4.15 ;;~.:t"'11J1':im~1J\17~fllJllil1t.11ULL'UlJlLlJl~~u\1;i.:talJl~~1~':i:::\111~m':it-H~1U t umtll~ 

LL'UlJlLlJl~~~ntlJl~n\1;i~Lell:J;;~~a11J1':im.h~~nLLfI:::~~a1E1LL'UlJlLlJl~~lU1n~nri~U\1U1-a11J1t1i1~~1~'U~~lU1n~n~jj 
\lty\11LL~1~.:tt-H.:t1t.11~lJl11Jtln~LL~L1f111.t.lm':i"1':i~.:t1vlvhlU:::fllJlfl.:ttU"lIW:::':imhLL'UlJlLlJl~~\11J1J1Lt1~I:JU 

u ..; 

5. '1wan'l!fW::1fI8~'l"LL'UlJlLlJl8" 

5.1 "qlJl Battery ;;~.:ta11J1':itl"1':i~.:t1vlvh1~1Ju~tJn'h 20 u1Vi ~ FuLL Load, 

Power Factor 0.8 (lUn1':i~1U1WL~eln Battery tm;j~1 End of discharge voLtage "!leN Battery Lyhti''U 

1.75V1ceLl) 

5.2 'UillJl"!l~.:tLL'UlJlLlJl8~~8~L~U'UillJllJl:::~1mlJl LL'U'Um'Ufl1JLL':i~~U~11:J11~1 
(VaLve ReguLated Lead-acid, VRLA) LLflt:L-rlULL'U'U Maintenance free Qn88nLL'U'U1J1tm;j~1uti''U UPS ~ 

5.3 LL'H~U NominaL 12 11f1,) ~8~n Lbfl::: ,j1U1t.1L~fI~ 6 L~fI~9i8~n 

5.4 81~tt.lm':i88nLL'U'U"!l€J.:tLL'UlJlblJl8~ (Battery Design Life nme) 'WUewn11 10 U 

Y (?' / 
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rtGP.tLunl VlS ~nlt1.L!tt-~ n,V~tl1n.~tLUL~U~ij~t~G~ltI!ltijLp.lt1.L~nv."t~n.,VrtGp.t-~ UtLrtL~~~m.vltl~Hnij' 

.. "' ::~"!ltn,V::tl1n.~~~"t-~~~tLU~lUtLrtL~ijv.twv.'~tl1nV.LU~n.9nw~~'mLp.riL~nv."t~t: Z'9 

'!(-" t-Ga.nl;:' 

::~"!ltG~G~'~L,tttLUijLrtlt1.t-G~ld'~lijW~m.vltl~Hnl;:'t-G~LldLtGn~'~tuWI1B~~"i4~~ l'9 

t'.u.uIlB~I3"i4~~t-eQ,lltt.~::mAU~mY '9 

LldLtGn~m1nlijLP.lt1.L~ 

nv."t~nij'~t-~rtu L.ltI~HnLt-t-tlt-Ga.t-~~nLu~:::~" ltI~Hnut-tl '~m.vltl~HtL~UG't-~~"t-G~::&ij~lt-Gmltl 
t-Ga.nl;:'ltI~HnLt-t-tWt-~ L,tttLUijLrtlt1.t-G~ld't:~~m.vltl~Hnl;:,t-G~~&~G~'~m' vl'S' 

ltI~H~uL&ltI~Hn1t-~~"tL~UG't:ij~1 t-~ltI~n1 m nG~' V n\J'ft'I. 
'" 

~~H~n~~LGt:::I:1" (Sdn) Lttt4tt-GtL~t-G~ldm,VnLt-~1G~'ltI~Ht-G~~GltI'ltIn." £l'S' 

U~UL4. Alalles nn.~n.~L~a.~mLrtlt1.:::I:1"t-~~~~lJ:nG~m1t-~~"ULI:1r.;~~~I:1" (Ja)jeaJS Alaues) 

~GltI'ltIm't-Ga.t&t-t~~tLun,Vt-Gt:~b.t: ~U~Q.a.~nlt-~~~t-G~::& ~GltI'ltIn." zt'S' 

ltI~H~nLt-t-t1uL&n,@n~tL~uG,t:t-G~ij~l 

n~L!A' I1tl~ G~lt1. LU~rt'G n~~wv.'::tI1UL&~~lnlldv.mt!lltl~Ht-G~ ~GltI'ltIn." n'S' 

t-Gtn.~n,(l.LU~UL&n,@n~tL~UG't: 

t-G~ij~llOOVlOSI' 3)' puZ 6S6nn'lO06 OSI nLitltlLrtn.l~tt-G~ ~GltI'ltIn." Ot'S' 
"' ltIt!H~nLt-t-t1 U L&n,@n~tL~UG't:t-G~ij~l 

tutl\rt~t-L~GnLt-t-~M.LA.U~n.~':::~" t-~~tut-Ga.nG~u~,VtLUG~nLv.nv. L~~~tl1ijLldtLun1!CLrt~m"'t:~ 
P!l9 AOll'v LUnPle) peal lepads UL&L!'Iot-G~ (A011'V P!J9 aleld) ~Lgn~" 6'S' 

ltIt!H~nLt-t-t1UL&n,@n~tL~UG' 
t:t-G~ij~l t-~nLV.nv.rtLtldt:~I:1" ~Lgn~" t-~~Gl:1lt1Grt~,t-~!I~" :::tUij L~UtLrtL~n~" IJ L4.~ Lgn~"~1G~, aleld

.. , 
palsed ' adAl PJJ9 v.tJ'~tl1n~mm,uGGt-G~ (A01W P!l9 aleld) ~Lgn~" 9'S' 

Abolou4:Ja1. (W9'V) lew 

sse19 luaqJosq'V L~Uij~'~t}}"ijl~t:a.nl;:'t-G~ (JoleJedas) ~Lgt-L~lt1.~tn~n~" L"S' 

~t-L~Gnij,~t~:::tl1ijLldtLU 

Ltltl~n.~t-GtUtLrtL~ neUlLUJa1. :J,Jasul) t-~t,e.~Q.a.nij't-G~ oeUlLUJa1.) G~t,e. 9'S' .. .. SH-v6ln 

nLitltlLrtrtLltII1tnij1 nGkrtLtldnv. ltI~~Lttt4t~\J'~lL!'Ioftt t:ld'tL~nv. uv.":::wt-t,, nv.UtLrtL~t-~ (SS'V) 

auaJAfS -aualpe+nS -aWllU01Al:J'V i4~1UL&L!'Iot-G~~ULf'CI~~"t-l1t~L!'Ioi4~,t. S"S' 

-L­

http:t-~~tut-Ga.nG~u~,VtLUG~nLv.nv
mailto:t-Gtn.~n,(l.LU~UL&n,@n~tL~UG't
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n.,@n.~~~l!IllsI~l::~[1.n.lrtLtlslB~ Bn.~1LrtL~~~L~UB1L~n.MI!I,e.x\lh::~t-B~::~~l!Il Bn.~1~ ~t-L~.tU~U[1.@t-BfI.::~" 
t-Bm~t-BfI.~rt~m~n..vB~::~~1mll!ln.II1.LY ~~L~lA.~Llf1.rt~I!In.If1.LyB~n.~~1n.~~[1.1~B~::~~~L,t\lI1.flLIsIL~I!IW::~[1. 

L~1~t-~ [1.tt~~l!Iln.krtB~~n.o-1::~,,~tB~B~1U~LrtL~ ~LUt-LlA.n.g.'~Ln.1L~~L~UBmO-1B~1I1. t-e~t~~L~UB1 
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~rt~mw~~n.~1X\It-I!I~''B~1I1. n.,@n.~Bf:j>1 ~t-L~~L~UB't-I!I~"~L~lI1.flLIsIL~I!IW::~[1.~ £'L 

n.BUI!I~t-~~~L~lA.tLlf1.rt I ,.. ... 
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~LMWn.Lit-~I!I~~LUn.ln.g.'L~rtLtlslt-~Lm~L~M-rtt~t-~rtt~ IltB~II1.~Lrtll1.ll!l~ (Sdn) L~tv\t t-B~L~t-B~IsI't-Bfl.n.Lt-~l 
~LUn.kt-B~Il~~rtL~L~rt~'~Bfl~L~tv\t n.n.~~n.t:1~~[1.~LUL~t-B~LIsIL~Bn.~1::~~t-~~~[1.~ 1'L 

11\t'I1~'n.tne~,::e"..nl4l..l-'eJt 'L 

t-~n.fI.~LUI!IB~~ lA.~~t-X\"~~" .tU~l\rt~~~m..\!&~~n. B~n.~flt-B~ ~~I!I~~n.~uiAy.ru..\!~~t:I ~'9 
~tn..vrtt~n.Lt-L~Il~LrtL~L~n.,@n.~~L~UB'flB~1I1. n.~t-L~Bn.Il'1th~~rt~1rt~1~m{'l.U~m~I!In.II1.LY~LUfl~"n.11 

n..vt~~1L~~LU~Lrtlf1.t-B~IsI'~l~Lll~m..\!~~tmg.'t-B~~~ LIsIL~Bn.~'~~LU~LWiAY.ru..\!~~t:l1:1'9 
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" t'b... /I 

lA.£ten.UL~t-B~n.kn.,@n.~~L~UB'fl~I!Il G~ ~B,t\t-L~BU~IlLf1.If1.L~I!I~~LUn.t:I"flt-,@~~"~~t:I~LU~L~n.1PB~.tUW [1.G 

n.g.'t-B~ n.Bl-'Lrtn.Lt-~l~LUflIl1sl1Iltt-,@ Illl1.lt-Bfl.n.Il't-B~Bn.~1~n.~uiA.tU~U[1.G~~"i4~x £'9 

-8­

" 

http:t:I~LU~L~n.1PB~.tU
mailto:lA.�ten.UL~t-B~n.kn.,@n.~~L~UB
http:LIsIL~Bn.~'~~LU~LWiAY.ru
http:n.~t-L~Bn.Il'1th~~rt~1rt~1~m{'l.U~m~I!In.II1.LY~LUfl~"n.11
mailto:tn..vrtt~n.Lt-L~Il~LrtL~L~n.,@n.~~L~UB'flB~1I1
http:I!I~~n.~uiAy.ru
http:t-B~L~t-B~IsI't-Bfl.n.Lt
http:Un.II1.Ln
http:1~~j.Blltm.vL
http:L~lA.~Llf1.rt
http:IsI~L~LlI1.rt
http:1!In.II1.LY
http:11rt~tlsllA.~n.rt~m~::~"n.rt
http:tLlI1.rt
http:n.BUI!I~t-~~~L~lA.tLlf1.rt
mailto:n.,@n.~Bf:j
http:1!In.If1.Ly
mailto:t-L~.tU~U[1.@t-BfI
mailto:n.,@n.~~WrtLtIslB~n.n.t-I!I~'1.tU{'I.u~lli�L~~L,t\lf1.flLIsIL~Bn.~1L~1~~1!I1
mailto:n.~11!1,e.x\ln.,@n.~~LUL~::~~I!In.II1.L!JB~t-Bfl.n.~L~fI.~mLrtll1.n::~rtBkM
mailto:n.,@n.~~L~UB1


• • 

I 

-9­

" II'Ir11'11tl 
.., .,j 0 

f"IW~m~ffiJt'VIm'lr1'L1" f"IW"'m:ffiJt~L~'LItl Ltlmwah~~~ ('Ir1th-iftl) 
'" II

~t~'Ir11'11tl t~~"fltln~1n til'"'Ir1~t~f"I11~a1~1~~'Ir1~'el t~~t~'Ir11tlt11~~~5~L'elm'mt'LI 

t~Pl'l~ti\JvI -iftln1'1r1'L1"vln1'1r1'L1"t 'LI 
... 

"Wflm:ffiJtLQ'W1t'll8~ 
II ..1..1 II vi
'118La'LI8VlLmJ1'11tHLLflt 1 

n1'1r1'L1"t'LI L8na1'~d ~t\JtJvILa'LI8 «~"'n~LL~,,~-iftlf"l11~t'LI 
Ltlna1~d 'lht1~f"I'IItl~L8na1~'Ir1~8t'LILLf"IPl 

Pl1~8nt~iI'1L~'LI 

1.1 0&lil ..." 1.1 0 1 ..,,, 1.1 t
7.5 "llElrn1~'VI'lEl'l1flflt LEl~1'1 ~1'1'!JEl~'!JElm'VI'LI1'1 'LILEl na1'lQ'U'U'LI LLflt'!Jma'LIElVl~'VI~1'1 

"'ll ..I :: ... i:l 'I'" ... .. 'III
"llEl~~ 'ltn11'1'l1f"11VlLa'LIEllJ1UU 'VI1nlJ ~'VI1~Unl'lPlf"l11lJ'!JEl~'!JElf"l11lJ'VI'lEl'lI~fltLEl~I'1~1'1 

L~~mmrh1ij~Qfl'!JEl~lJ'VI11Vlmt9fl'1 L t1U~~U'l1'1 
.. '" '1"..1~.!..I 'II'" 0 ... ..I 'I ...

7.6 lJ'VI11Vlmfl~'1 Vl'l~ ~1tt!~rlVlfiVl~t ~lJ'l'U'llf"11Pllal'1 'VI'lEl'llf"11'V1U~'llf"11 ~1'1 'VI'lEl'llf"11• 
~LaUEl~~'VIlJ I'1fil~ 'VI;El ElI~~t fl n L~n m'lL~UEl'llf"11LI'1 fll1J-w~I'lWI ~1'1'V11'V1~El~I'1~'~ LfI~fil~ 'lI'1LL~1 LL~~t 
.. ::J'.oItI'r ( 1"1..3'" II tI ...............
'W;)I'lWI Vl~UL'WEl 'It ~fl'!lU"llEl~VlI~'lI'!lm'lLu'LIrllf"1~ ~'!lUtn1'l 'ltn1I'1'llf"11;)t'lEl~L'l~U 'VI'lElL'l~mEl~ 

riIL~~'VIlflLI'1~ iil~ 'l1lJ~~;)t-W;)I'lWIVm~nn1'l~1'1'V11 LLfltfl~LVl~~L -if1t1'lt n11'1'llf"11 LaijElULt1u~~~,nu 'VIlnij 

L'VIPl8UL~Ell~11n1'lL-aIt1'ltn1I'1'llf"11n'l::'Vh1t1Ll'1V11la;)~1JI 'VI~Elijn1'lalJflEllJtiuL Un1'ltl'ltn1I'1'llf"11 

7.7 ~'!lu::m'ltl'l:m11'1'llf"11;)t!lfEl~~U'llf"1111luEl~n11 60 1U ir'ULL~1u~uEiU'llf"11 

'll'1vh~ LI'1Wl1V1Unl'V1UI'1~U'llf"11 ~t1'l~a~rl;):aaUEl'llf"11~El~i''U~I'1'!lEl'U~El'l1f''11m~LauEll1L~v~~L-WmlElU 
II II..I 

m'lLaUEl'llf"11ill~ LLflt~~~~vil'V1ir~~El~uEitJ'llf"11VlLatJElf"li'~'lI'1~IV 

.J! • ... ~ 
8. 'tIilO'WI1J"m"""'N 

8.1 ~'!ltJ::m'ltl'l::n1I'1'llf"11!1fEl~LatJmElm'I1'l LLfI~trILaUEl'lI~fltL8fll'1~1~~ '!JEl~ 

Lf"I'Hn1'll~ti'UlJ'VI11VlVI"'~ '1i''UVl'lI'UfllflLtJ 20 1tJ ir'U~~ LL~1U~MtJllJLtJ"''ll'ln ~~LElnal'l~ LatJEl;]t!lfEl~ 
t1'ltnEl'U~b~'lIVfltL8~~~I~~ !1I~~Ellt1il LtltJEl~,~tJEl~ 

8.1.1 ~1t1"'~m,.~t1n'lru~~'VI1J~ l~LLn ~El~t1mru ~El'U'itiVl~~~IJI~t1n,.cl 
iU"llEl~~t1n'lclLLfI::~ltJ1u~t1n,.cl ., 

8.1.2 LL~tJm'l~I'1~~ LLflta~lJEl'U~t1mcl 

8.1.3 a1t1"'V~El ~'LL'VI'I.i~ 'Ir1lJlmfl'!J1Vl'lPi'W..1~'vh~IU 'VI1Jlmfl"llLVl"Pi'W..1 
.oI..I:or :: ... 

Lf"IfiEltJVl 'VI1Jlmfl"ll ~Vl,.al" LLfit e-mail Vl~.VI1JI.1.!JEl~VllJ~I.L1 
1.1 OJ 0 I .., IV 11-1 

:;:;-o----=c'ltm",.1f"11;)~IJIEl~;)~VlI Workshop "11Jn'UL;)I'V1tJIVl'!JEl~VlI~ 

~~'i~fI ;J'VIUIEl~'~tJElfl 5 1tJ l"flltJ.rruIJIElum,. Shutdown 

http:Vl~.VI1JI.1.!JEl~VllJ~I.L1
http:iU"llEl~~t1n'lclLLfI::~ltJ1u~t1n,.cl
http:El'U'itiVl~~~IJI~t1n,.cl
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'i:::'U'Ul~Vl1LYl tl~~cl1El'i:::'U'U'OJ:::~tl~~1 Lil'U01'ih1\~~'OJi'Ufl1El1'U''i:,1El::: L1fl11l.lL7hJ 12 -8'111J~ 1'U1'U'VI~~"II~N 
1JVl11'V1maEl'VI~tl1'U~1JVl11'V1maEl n1'V1 'U~Lvh,!'ULYltl1\1Ln~ ~fln'i:::'VI'U,jtlEl~q~ 

....1 ... 01 '" , ~ .J", 3 .01 
8.3 ~"lI'U:::01'iu'i:::m~'i1fl1(J1tl~'i'U~~"lItl'U(JItlfl111JL(;'IEl'VI1El'VILn~"II'U L'Utl~'OJ1n01'i 

'" t.1 !f'" ~ 'I .... 3 .01 .1"'.,.. ....1 01 
(JI~(JI~~ u n'iru VI'itlfl111J L(;'I ElVl1El L~'VI Ln~"II'UL'Utl~'OJ1n01'i u!l'U(JI~1'U"IItl~~"lI'U~01'i u'i~m~'i1fl1 ~"lI'U~01'i 

tJ'i:::m~'i1fl1'OJ:::~tl~~1Lil'Um'i'!itl1J W!l1JLLm"ll1\1tl~L'U~fl1'V1L~1Jl~m~1 
... • 1 01 01 '" 0 '" .01... ...s 1..1.~8.4 	 ~"lI'U:::01'i u'i:::m~'i1fl1(J1tl~'i'U~~"lItl'U~'1L'U'U01'iLflfltl'UEl1El'i:::'U'U(;'I1'itl~ nll1 
" 

L~1J l.Lfl:::fitJfl'icl~h~"1 vtL~m.vm LYltl~~~~'i:::'U'U~1'itl~1~Vl11Vl1JL\-1~11J1'iCl1-&'~1'U1~tl~1~iitJ'i:::~'VIHfl1'W .. 
8.5 ~1ml'Y'Y1ru"Jn"llil~'OJ~~tl~jj01'i~~thEl (Label) 'i:::'i.vtl~fl"lltl~~1El,j'U 

tl~1~f~L'OJ'Ul.Lfl:::~n~tl~(JI11JVlan01'ivi1 Label vt1J1(J1'i!1'U 

... t 
9. tl9'lJLtl9I~1'UI"9I~ 

'OOtJL~.'IJt)m,..~,..n11\J'.m.11A1'.;;",;U~'~"Ut,.n"'''''"~\Jn,N LLft.ii.~".wt.v~"vft.Liiv. 

9.1 ~1'U~'UEln (Rest Floor) 

".1 ., .. tJ( ( )'1' 'I" J(
01
~"lI'U~01'i u'i:::m~'i1fl1'OJ:::(JItl~'OJ~Vl1l.Lfl:::(JI~(JI~'W'UEln Rest Floor L~ El L'VI~~'OJ1n'W'U 

\1tl~ L~1Jl~,jtlEln';h 25 L'l1'U~L1J(JI'i ri1V1f'U\-1tl~m-&'~~~~Lfl~tl~~1'itl~1~Vl1(UPS) l~m1'U'i::: fJ::: Ltl~tJ'i:::~LLfl:::f(~ 
'i:::'U'U~'UL'V1~~~(JIl'UWi 

9.2 ~1'U~~~~LI')~tl~ri1'itl~1~Vl1 
~"lI'U:::01'itJ'i:::m~'i1 fl1'OJ:::~tl~tltl nLL'U'U l.Lfl::: ~~~~'it:'U'U1~Vl11\1fl'itl'U flq~ O1'i1-&'~1'U 

1~5~ 125 kVA 1~Eljj1A1ml~Vl1 @~f'Ul'Utl'4'Y1(J1tJ'i:::ntl'Utl1~'W1A1mm'U~1J L~'Uf'U'itl~ V1~il'Vl1njj01'i 
~~~~'i:::'U'Ul~Vl11'VI~ "IItl'U L"II(JI"IItl~~1'U'OJt: L~1J~~l.L9I~~ L(JI~El1JL'l1tl~n(JIL'U'in Lntlivt~fl1'U~1J1~Vl1V1an (MOB) 

"IItl~\-1tl~ Data Center LLflt:;i~~1Ell~ 'Witl1J'i1~L~'U~1Ell~Vl11tJii~Lfl~tl~~1'itl~1~Vl1 (UPS) LLfl:::i'U~~~01'i 
L~tl1J9Itl~1Ell~Li1ti'UL'l1tJin(JIL'U'inLntJi vtjjtl~L~1J"IItl~~'VIfl~b~'Ub(JItli"lltl~\1tl~ Data Center 

Vl1nl~~11J1'iCl1-&'~~a'Ufl'i:::bb~1~Vl1fl1El'Utln (DUB) vtjjtl~L~1Jl~ ~tJ'it:~~fl'OJ::;L~'Utl 
'i1fl1~tl~tltlnl.L'U'U bLfl:::~~~~~~a'Umt:bL~l~Vl1fl1El'Utln (DUB) ~VI~L Yltl1 \-1Lfl~tl~ri1'itl~1~Vl1 (UPS) ~11J1'iCl 
~a'Ufl1'i";1~1'U'it:VI"h~ Normal Mode, Internal Bypass Lbflt: External Bypass l~EljjL'l1tlin(JIb'U'imntl~ 

fl1'U~1Jm'i";1~1'U~~~11J~m'U::;vt~~a'Ufl'i:::LL~1~Vl1fl1El'Utln (DUB) 
... 

9.3 1J1(J1'i~1'Um'i~~~~... 
~1'U~~~~'Vl1~1~Vl1~~'VI1J~~tl~btJ'U1tJ(JI11J1J1(J1'i!1'U01'i ~~~~'VI1~1~Vl1~1'V1f'U 

tJ'i:::L'VIA1'V1El (1J1(J1'i!1'U 1~'VI. tlu'Ufh~~) tl~1~bfl~~flf~ 'VI1n(JI'i1'OJ'V1'U.vtlt:l~'V1fl1~ L~tl~'OJ1nm'i~~~~vtt:l~ltJ 

'OJ1n1J1(J1'i!1'ULLfl::;Vlam'VI flilfl~tJ'i~~~fl'OJ::: L~'Utl'i1fl1~tl~~i1L il'U O1'i LLm"ll1\1~n~tl~1~Ell")'1-&',)1ElL'U01'iil'Lt1'U"IItl~ 
..,,. II " 

~\J'.ft~fl••LII1J"'"""li~il" ¥~ / 	 ~ 

I 

http:vtL~m.vm
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10. n1,1Jmn.J'3J 

~"lI'Utn1'StI'St mVl'S1 f')1 ~£l~~Vl~n£ltJ'S3J1~ntJtJ f')~1m"1J£l-33J\111V1El1tlEl3J,..,1a1'Sf')13J 1 'Um'S loU' v • 

-31'ULf')~£l~~1'S£l~lyJvh(UPs) "1J'U1Vl 125 t<NA ~£l-3t1~u~m'SLf')~£l~1El,..,~n (Data Center) vlLa'U£l ~1'U1'U 

hl,j£lEln11 3 1'U 1'U~tlll,j£lEln11 6 ~113J-31VlEl~"lI'Utm'StI'S~mVl'S1f')1~t~£l-3La'U£l'S1El~£l 'Wi'£l3J~~t1'S~1~ 
'!II ..... ........I.!'II .. 'I 'I ...... ... ... 


LI.~t L£ln a1'SLl.aVl~m'Sl'-l n£ltJ'S3J""'S£lm'S'StJ'S£l-3f')113J4'!J£l~~V1 ~t3J1Lu'U1V1 El1 m ~'U m'S£ltJ 'S3J ~,..,ntJ3J,..,11V1 El1~ El 

Vl~1'Snn ~-3""1n1V1El1mvlLa'U£l'!J1Vlf')113Jif')113Ja13J1'St'l""~£l"1J1Vlf')11:!JL"":!J1ta:!J1JI1:!J~~ElVlU~"1J£l~:!JVl11V1El1~El 
~t1'S~ a-3f'l~~U.'U£l'S1f') 1~::~£l-3~Vl""1 ~Vl~1~ LL~t La'U£l'S1 El~£l1V1 El1mlVll-it~ntJ3JVl11V1 El1~ElVl ~1'Snl1anf') f-3 

f I.. __ QI ~ ~tiI tI 1.1 4.1 - ~..J t ,d 
~'Um1~::~1'Um'S'W~1'Snl1"1J£l-33J""11V1El1~El V1-3'U~"lI'Utm'S 'S:::n1Vl'S1f')1~tlJl£l-3'StJ~Vl"ll£ltJ 1.'Uf.'11'U"1J£l-3f')1at11'UVi 
• tI flO .6. ., 0 .. I .. 4.1 !'I 

f')1L£lna1'S 'S:::n£ltJ f')1£l1""1'S11-3~1'U1'U 2 :!J£l LL~::f')1£l1""1'Sn~1-31'U~1'U1'U 1 3J£l 1JI£l,..,'U-31'U Lu'UL1~1 

W,j£lEln11 3 1'U 

11.1 ~"lI'Utm'StI'StmVl'S1f')1~£l~~VlLIJI~El:!J L£lna1'S~1-3'1 "1,..,i'tJm'S~-3:!J£ltJ LL~::m'S 

1JI'S1~i'tJ£l~1~L""3J1ta3Jl~ntJVl1~:!J""11V1El1~El3J""1a1'Sf')1:!JVl~1'Snl1 
v II I .GIl .. ..I. :; t

11.2 ~"lI'Utm'StI'StmVl'S1f')1~t.: 1JI£l-3a~3J£ltJ'S1 El~tL£lElVl'S1 El m'S~t1 n'SnlVlIJIVlIJl~V1~""3JVl 

~~~~~£l-3il.ijmJ~~-3~£l1t1dLtJ'U£l~1~,j£lEll~LLn ~£l~t1n'Sru i'U~t1mru "lIuVl~t1mru ~£ltJ~~V1~~~IJI~t1mru 
0'" tI .. ( ) t1 .... tI .. • ('" "') ... ..I ... tI ...... ..1VI:!J1ElL~'!J tI 'S~~11J11~ mnl Serial No ""3J1m~"1J 'St~11Jl1~ n'SnlEl£lEl m:!J 1'UVI'StJ 'S~n'U 1'UVI,..,3JVl 

i'tJtI'St.:n'U ,~, 1J113J.ij£l1J~"1J£l-3~t1 n'Sruvlil~~-3 
11.3 3J""11V1El1"'El~t.:vhn1'Sn1'S1JI'S1~i'tJlf')'S-3n1'S~-3"":!JVl L~£l'SttJtJLL~::~t1n'Sru 

~~""3JVlvl1~'Vi1m'S~Vli-31VlEl~"lI'Utm'StI'S:::n 1Vl'S1f')1~~~£l-3a13J1'St'lL~£l:!J~£l ntJ'S::tJ tJ 1yJvh L~:!J'!J£l ~:!JVl11V1 El1~El 
v 

vlil£l~LL~11~£l~1-3iltl'Sti;V16fn'W 1Jl13Jflnl"'n'linl~"1J£l~'SttJtJ LI.~t.:~t1mruvlii1V1'UVll1 ., 

11.4 ~"lI'U~m'StI'S~mVl'S1f')1~£l~~Vl'ViTlhEltl'S::~1~t1n'Sru"1""i'tJ~t1n'Sru'Vln;}'U 

vI~~3J£ltJvla13J1'St'l~Vl\hEll~ lVlElthEltl'St~1~t1mru~£l-3il-b'£lf')113JtI'S::n£ltJ~I1El ~£l~t1mru ""3J1ElL~'!JtI'S::~1 
~t1mru ~£l~"1J1El 1'UvI~Vli~ LtJ£lf[V1'S~'Wvl~Vl~£lLL~-3'1l£l:!J LL~t.:1'UVI:!JVli'tJtI'Stn'U LU'U£l~1-3,j£lEl 

11.5 ~"lI'Utm'StI'StmVl'S1f')1~£l~'Vi1,..,,r-3~mL~-3m'Sa-3:!J£ltJ'SttJtJ~-3""3JVlLv1£l1Jl'S1~i'tJ 
1~V11-33JVl11V1El1~El:!JVl1a1'Sf')1:!JVI'S1tJ£l~1-3,j£lEl 5 1'U'Vi1m'S n£l'Um'Sa-3:!J£ltJ ~"lI'Ut.: m'SLa'U£l'S1f')1~£l~~Vl'Vi1 

L£lna1'S'St.:"£ltln'Sru Fiil£l ""~£l~~~'U1Vlvl~t.:'Vi1m'SIJI'S1~i'tJ lVlEl'SttJ "lIUVl ~~£l -5'U ""3J1ElL~'!JtI'St.:~1£ltlmru 
., " \I ."" 

(serial number) am'UvI~Vl i-3""~£l'S1 El~ tLa ElVl~'UlVlvl ~1Lu'U1'Um'SIJI'S1 ~i'tJ1~~m11V1El1~El:!J,..,1 a1'Sf')1:!J 

" 11.6 ~"lI'Utn1'StI'S:::n1Vl'S1f')1~£l~a-3:!J£ltJ~il£lm'SloU'-31'U LL~t1t1'SLLm:!JtI'St.:n£ltJn1'SloU' 

~1'U"1J£l-3~t1mru'Vln;j'Ul~ntJ:!J""11V1El1"'El 
11.7 II ... 'StI'S:::mVl"a1f')1'<\1t~£l~'Vi1n1"aVlVla£ltJtI'Sti;V16fl1'W"1J£l~ Lf')~£l~~1'S£l~ '1 

1yJvh (UPS) LL~::'VlLLtJIJIL £l-3V11~:!J""11V1El1~El' LtJ'U"'n;j'WEl1'U11a1:!J1'St'l~1"a£l~1yJvh1~~~~ 

Yc;Y/ 
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11.8 ~'!IU~m";itl";i~m~";i1fi'l1'l~lIltl-3\lhm";i1'~1'WVJ1bb\J"L"tl~'Vln~n ~1mL\J"b"tl~ 
"."1" tl ". ....I tl..l 'I ," tl0 ~n1~'-J1JCY~1~'!IU~n1";i ";i:m1~";i1fi'l1"tl-3U1bL\J"L"tl";i";i'-J1L fleJ'U L~'-J'W";itl'-J'Vl1";i1eJ-31"H'Il r.Jfln1";i'Vl~~tl\J 

l~eJ~'-J\l";irumeJt'U 15 1'u 

" ".1"" l! t12. fl1':itlLLa':in'l:t1LLa~fl1':i':iUu':i:mUIl1fl'VIa~fl1':iflf'lfl~ 

12.1 ~'!I'U :::m";itl";i:::m~";i1fi'l1'l~lIltl~vi1n1";irdtl'-J'lhl~":::\J\J vi1 fi'l11'-J ~:::tl1~~tln,.ru 

LLfI~a'WL~"iu"!Jtl~'1Itl'W LL 1i (Preventive Maintenance) ~~~'-J~vll;Jvi1n1";i~~~~t\1n\J'-J~11'V1 eJ1~eJ "1'-J 

":::eJ~L1f11vl!\J'lh:::n'U~tlmru 1~fJ'l~lIltl~vi1m";irdtl'-J'Ih~~"~\J\J'Vln, 3 L~tl'U ,j'\J'l1n1'uvlL~'-J!\Jtl";i~nu I.I.fI::: 

'l:::~tl~f~vi1"1fJ~1Ur.JfI"!Jtl~m";ivi1m";irdtl'-J'lh~~"~\J\J1\1n\J'-J~11'V1eJ1~fJ'V1";i1\J'Vlnfi'l~~ 
12.2 ~tlmru I.I.fI:::";i:::\J\J~1~' vl ~'!I'U~n1";itl,.:::m~"1fi'l11;JL~U tl 1 \1n\J'-J~11'Vl fJ1~eJ 

'l:::~tld'\Jtl";i~n'U5-3fi'l11'-J b~fJ~1 fJ"!Jtl~~tlmruLbfl:::":::\J\JLt1Ub1f11bj-umJn11 1 tJ 1~fJ~1n Ln~fi'l11'-J L~fJ~1fJ1~, 

~un\J~tlmru~~tl";i:::\J\J ~'!Iu~m";itl";i:::m~"1fi'l1'l:::~tl~~1Lijum"l.I.m"!Jt\1n\J'-J~11'VlfJ1"'fJl~fJl~;)~f'h1.u~1£1 
t~, tum";i~1LijUn1" 

.. ~ "tl ~..I" tl 'I""12.3 ~1mn~m1'-JL~eJ~1eJn\J~ mCl.a~, 'Vl~'!I'U:::n1";i ";i:::m~";i1fi'l1L~b~'Utl ~'!IU~ 

m";itl";i:::m~"1fi'l1'l:::~tl-3~1Lij'Um";il.l.m"!Jt\1~tlmruvl L~eJ~1eJ1\1~1'-J1"Cll.u~1U1;J"1'-Jtln~ ~~tlf~~1~tlmru~'U 
1~vl~~C\J~'-Ju~L'YhLVieJ'-J~~tl~ n11'-J1'Vl~ LL'Vl'U Lvt tll\1":::\J\J~1'-J 1,.CIt.u-31'Ul;J"1'-Jtl n~ 111£11'U ";i::: £I::: L1f11 24 

'li'11'-J~~~~'l1n1;J!\JLLlij~'l1n'-J~11'VlfJ1~fJ~1'U'Vl1-31'Vl";i~'W'" ~~tl'Vl1~1'Vl";i~1";i ~~tl'Vl1-3'l~~'-J1fJ~lL~n'Vl";itlijn~ 
12.4 ~1 n~'!Iu:::m";itl";i:::m~"1fi'l1~~L~leJl:U~1Lijum,.t~, vI'l:::LLm"!Jfi'l11'-J L~fJ~1eJ 

"!Jtl-3iltlmruvlLtJ'U"!Jtl~ ~'!I'U::: m";itl";i::: m~";i1fi'l1fl1fJ~~-3'l1n 48 'li'11'-J-3 ,j'\J'l1nvl'-J~11'Vl fJ1~fJ1;JLL ~-31\1~'!I'U:::m";i
~ ~ ~ 

' .. 'i' ....., "lll .t...I ... .., ""f..." ..
tl ";i~m~"1fi'l1r.J1'U'V11-3'l~~'-J1t1~";itl L'Vl";ii.'l1";i '-J~11'Vl tl1f1t1'-J ~'V1!i'V1'l~~1L'U'Un1"'l~~1 'l~'1Itl 'l~'l1-3 ~"tl 

~1Lij'Un1";i1~, L vttl I.I.m"!J1\1~tlmruvl L~fJ~1fJi.'I1'-J1"Cll.u~1'Ul;JLt1'Utln~ LLfI:::'-J~11'Vl fJ1"'tli.'I1'-J1";iflL1eJ m~\J 
f'h1.u~1t11'Um"~1Lijum";i~~~'-J~'l1n~'!IU~m";itl";i~m~";i1fi'l1 

13. n1'V1uf'lfiu':i1f11 

~tl";i:::i.'I~fl'l:::Li.'I'Utl";i1fi'l1'l:::~tl~Li.'I'Utln1~'U~V'U"1fi'l11Jhjtlfln'h 30 1U u\JLLfi1Ufiu!i'U':i1f11 

Qf'loM1 fl l~tlm tit'Urh~'U~VU";i1fi'l1 ~tl";i :::i.'I~ fl'l~Li.'I'Utl";i1fi'l1~~tl~~~'V16 Li.'I'Utl";i1fi'l1'l:::lIlm!\J~~'!Itl\J"1fi'l1v1,,'U1;J 

Li.'IUtlL1LLfI:::'l:::CltlUm";iLi.'IUtl";i1fi'l1ffi;J 

I I 
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15. flCl1U~iI.:J3J8tJ 
tlJ rR1'iJnfltllJvbL~t)'f 81fl1~1'Vl~tJ~m~ ;j lJ"'111'VlU1"'~lJ"'1"'1~fl1lJ ~1tJt'l"!l1lJ L~~~ 'i11l.1l8 

"" 'I .....16. L.:J8UL'tIm':i'lf1':i::L.:J'U 

lJ"'11'Vl U1a~lJ"'1"'1~fl1lJ ;):;'ll1~:H~tJ1...1ntJ~"!I1~~~"'lJ ~L~ 8~"!I1~1~a~lJ8tJ~1tJ~~"'3J~ LLt'l~ 
fltlJ~m~lJm~~~T~i'tJ~1tJ'1.~Y;;)1~tlJ1~~'J;)i'tJ~1tJL~~tJi'8E.1LLt\'1 

17. mnlw 
4 0 ':=i 40 .,., 'I" :=i 4I 

LlJ 8fl~tJm"'tJ~"'~lJ8tJ~~"!I8~~1lJ'Vlm"'tJ~ LL~t'l:;~1~ m~"!I1E.1 LlJ"'~lJ8tJ ~,:j"!l8~'Vl ~nt'l~"!I1 ~ 

t...1LLn~~8"''i8a~lJ8tJ'1.11~n~8~ "';8'1.11fl~tJ~1tJ1tJ ~"!I1~;)~~8~'ll1~:;fhtJi'tJ1...1~~8LtJtJ~1V1tJ1tJij~~1i'8Vt'l:; 
0.20 (~tJa~~"'8~) "!I8~~1fl1~~"!I8~~EJ~'1.lJ1~i'tJlJ8tJ 'iJtJLL~1'Uti~;)1n1tJfl~tJn1"'tJ~ ~1lJ~qJqJ1;)tJii~1tJ~~"!I1~ 
'1.~u1~,:j"!l8~lJ1a~lJ8tJl...1LLn~~8;)tJ~n~8,:jfl~tJ~1tJ

'II 'II 

18. L18'Ul'tlLLa::.u8r11WUflfl13JtJ':i::mff 1.1.1.1.'If. 
~ flfl t'l"';8il~~ flflt'l~;)~Loa1 LtJ'U~«qJqj 1 ~8~tJ~m;~1lJtJ~~mfl1"!18~fl tlJ~n ~~lJm~ tJ.tJ."l1. 

L~8~ "''''mntlJ''LLt'l~1fim~..ij~vhLLt'l~LL'''f1~UqJ~~1E.1m~i'tJ~1V''!I8~1fl~~m~~~flflt'l''''i8il~~flflt'lLtJtJ~~qJqJ1ntJ 
I .... 

"''U1V~1tJ''!I8~~! 

18.1 ~flflt'l"''i8il~~flflt'l~;)~ Loa1 LtJtJ~~qJqJ1~8~'1.118~ltJ!1'Ut: LtJ'U~llLL",~~uqJ~~1E.1i'tJ 
~1V~1V \1'i8LL"'~,:jUqJ=a~1E.1i'tJ~1v~1E.1'1.11~n~8~fl~tJ~1tJi.u"'1~:;~1Rqj 

18.2 ~flflt'l"''i8il~~flflt'l~;):aoa1LtJtJ~~qJqJ1ntJWU1V~1tJ''!I8~i'! ~,:j'1.~,)~ILiltJm~..ij~~8..ij~ 
II., _4 ... ,( II oCIII 'I 1IIItoa: ... ,
;)1~mE.l~~tJtJmt'ln'Vl~8'Un'" e-Government Procurement: e-GP) ~8,:jt'l,:j'Vl~LtJE.ltJLtJ~:;tJtJmt'ln'Vl~8tJn'" 

"!I8~mlJUqJ=ant'l1~~L1tJ'1.'lJtJ1~tJaoa8lJt'l..ij~~8..ij~..ij1~1l1fli'! 

18.3. ~~qJqJ1~8~i'tJ LLt'l~~1E.1 L~tJ~1tJUqj~fitJ1fl1~ L 1tJ LL~m~~1V L~tJLL~t'l:;flf~~~iilJt'l1"i1'1.11 

Ln'U"'1lJ\1~tJtJ1'Vl~~qJqJ181;)~1~LtJtJL~tJ",~m~ 

http:I8~mlJUqJ=ant'l1~~L1tJ'1.'lJtJ1~tJaoa8lJt'l..ij~~8..ij
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19. 1'1IL~'Ut'Un11i"'M1 
'I ... of .... ~ ( .. ) !'II 0.. ( JII II

11fl1mnh'Jn11~"'lIelfllllru'fl 11fl181~el~ L1J'U~1'U1'UL~'U 3, 175,403.-U1Vl ~111fl1'UVI'U~ 

U.~'UL~"VI~'U'M1i'U~i'eltJ~111U1Vlti1'U) ;~L\J'U11fl1m~11111l1;;~flfhLi~1I 1l1;;81n1~'UU.fl~fht'li~1tJ~~'lI1~H 
~1tJu.a1 

1~i'u~"~11~1m1'U~U'lh~1I1rutJ 2557 ~1'U1'U 3,020,000 U1Vl (~111a1'U,m~VI~'UU1Vlti1'U) 

t'Un11L~'Uel11fl1~L~'Uel11fl1~el~L~'Uel11fl1fl".rr'U~1(Minimum Bid) 1~ueltJn11 6,000 U1Vl ~1n11fl1~~q" 
'Ilel~n11t11~m"'1fl1 LLfl~n11L~'Uel11fl1fl"flf~ci,,~ lt1 ~mL~'Uelfl"'1fl1flf~fl~ 1~ueltJn11 6,000 U1Vl ~1n 

20. ~"fl8e18Ua111118fi~La8"Lvi1lL~1I1fl~ 
'Il11Vl11U-nll~lIflLfill L~lI VI~m~'Uelu.'U~ 1~11clVl~mL~"~fl1111f1"L~'ULtJ'Ufl1tJfin~clvn~'i 1~~ 

~1'Ui~'l ~1t1nflelllvbL"eli oU'U 3 81fl1'i1VlU~n11 U1IVl11Vlm"'El1IVl1~11fl111 ~1Ufl'll111L~EI~ ~hLlllln'UVl1 

1iEl ~~Vl1"lIV11~11fl111 1\1~1t11~weJ 44150 VI'ill~elUC1111Vl1~Vl1I1mfl'lllVl1~'Vn1 0-4375-4350 VI'ill~ 
.. J 

11tJfl~LlltJ"Vl www.cc.msu,ac.th , www,msu.ac.th , www.gprocurement.go.th 

~el~~"~el: ,ht1nflel1l~1L"eli 1IV111VlmfiElllVl1~11fl111 
VLlI~ LLel"L"'~ : msu procurement@msu.ac.tb 

lVl1~'Vn';';lVl1~1'j: 0-4375-4350, 0-4375-4400 

~el~L~1'IJel~~1'U/lfl1~n11: ,,,t1nflllll~1L"eli 1I""11VlEl1fiEl1lVl1~1'ifl111 

'M1nli1'U«8~n11LeI'U8LL'U~ 1;J11W 'M;8ilfl1111L<M'UL~81';'H1'U«1l~.mfl11 1U,,,t-«fl1111L<M'ULtJ'U 
fi18fin'l!Jwiln'l!J1 'M;8\'11{1L11Jl~';1I1!l{l'M'Ih8{11'U1"8LtI"LJ.j8Pi1 "111'18fi~La8"i111~f1{1«'U 

I 

.............~.................... 

('U1~~11~~'U 1"'iLLti1L~~t:y) ('U1E11'!l1oUEI ~h~flLn~"') 

t11~G1'Un1111n11 n1111n11 

..............~............... ..~.........." .. 

('U1E11~1'11~U LVl,"1~n~) ('U1E1'!l1t:y1VleJ 1l1LLn~h) 

n1111n11 

......~ 
('U1E1~'j~lJl G1'j1l~ni) 

n'i'i1ln11u.a~Lfl'IJ1'4n11 

J 

mailto:procurement@msu.ac.tb
http:www.gprocurement.go.th
http:www,msu.ac.th
http:www.cc.msu,ac.th
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1. 'UULf\,·m1' l\lfl'tlElLf'l·Hl~.,T':m·hnn1 (UPS) 'tI'U1f1 125 !<::VA ...,El-1 !ltJ{Jln1·Hf'l~El'tl1fJ...,an 

(Data Center) -;l1'U"l'U 1 ~::tJtJ 


VI\l1fJ~1'UL~1'UU~tf\'~n1' eiTUnf'lU1J'W"lL{JlEli 1J""11'V1m6fJ1J""1"'1~f'l11J 


4. LLVlei~~SJ1'UU~'1f\1n"'1~ ('1f\1ij1~D~) 
4.1 tJ~~'VI ~fj 1f'lL{JlEli (tl~::L 'VIfill'VIE!) -;l1nfl 

4.2 tJ~-d'VI iiiiL~n'li f'lEltlEliL~;t'U -;l1nfl 

4.3 tJ~-d'VI tJ~ LL"Il1JLtJEli -;l1nfl 

5. '1~;jUL~1V1'hvl~n1V1'Ufl'1f\1n"'1~ ("1f\1ij1~ii~) 
5.1 'U1~"'1"l,!fi'U l{Jl~LLn"lLl\l~CY 

5.2 'U1fJ1"1l~ffJ 1~naLn~{Jl~• 
,,~ .:t J. 

5.3 'U1fJ"l~fII1~'U L'VI~1i'lnvl 

5.4 'U1fJ"Il1CY1'V1fl fl1LLnvi1 

5.5 'U1fJ,!~~{Jl fj~~1J~ni 

I 


