= Juiingana1y
YN

e dinausatenayan ns 0-2997-2200 %o 3855

1

fi 2w, 9204 /0802 Uit 1 fueneu 2568

599 Usemadyimusenmsalasinisinsfuaielvinemu UPS Center

a o Q) v 14
LIYU UTWN ¥ L,3TU

audl ainusansmaluladaisauwa danuussasdlasenisataduaalwiney UpPS
Center W¥oUAUT IALUULDNAITTHIIVBUVAIIU (TOR) 91U7U 5 niln mndideasdadsenisiaieady
TOR TidsAauunfiBiua rattanasak.kersu.ac.th uazdlinvuanisivinusesujufinuegluenansuii

AAVINEUA IR

UsEm 99, 51u Teflanudssasdavidnsinuszninsanluasslao s lguidsnnuyssasd

Y]

VufiBiua rattanasak k@rsu.ac.th winddeaedeusenrslanefuiuanislifadedeauniu A

=)

o/ o

Zoudnd fadn 08-9223-7529 uazTusagu TOR Tnvaudeniavuszlovivawing

FadsunielUIansIu

(W1 2FUR A9

;:Jéwuwm'iﬁflﬂ’mm%’m%au,ax g UPINENFeTIEn

)



Roylyyesnisandanduiliuinig

10.

11.

12.

13.

} 4 [J

wnlF3uienans TOR dsnanudliudsmnudnadismdadondudsmussyanunduuni

o = (3

dinaudnteuayiian AnnIne1qeisdn diua rattanasak k@rsu.ac.th

UINedesedn YeanUAVEIUNTIuTRLANeIANYNN VTN, He, 511 ldnsevihenubeuls

swmﬁLauaéfaqswnnashuﬁma?ml,é’% W INeNdesedn seanuAniTiaviudsuwase
AU

U3 9 31U FTmauenadesdinudnguaslsraunsaloudiuil

rauesimdes uenveunadauazluauenimaniu Taglonaslulauesali uie,ins

b2 A ay U ] g
;91U feanUaresluiulsznmasavingu

[
o

Fuasuuusazasuauteasduny TOR Tutusansil 9 fueneu 2568 Tuiaan 10.00-12.00u.
HosUsza 13-303 43 0101513 uninende$edn Tny dinudnismaluladansaume
fmundeesonasmadn widimsuluutuamuu ndnvussdnnasaivelisu
goqenaIsnwmadaluynnsil

wdamavanalia delaldfmun

o 1% v A [ L @ M %o
Auupmsudsadndenitugsiudszyanu dilildnmun

wining1de n3aliddnsnaglisumnsigausesiamiliantliaviesiaiiausunnaruai

16 wag 91998 RINTUNADNTLUTIUIUNITIVUINVIBRNILIIUNT VIDITIPNTITIANLG W3

[
o @ v -

avazenidnnisavesianieglifinsandefiduldgausiauznssunisdadedadsazianson

uazveanudnshifinnsdneRudadiarmiliinnsdle q viell Weusslevdivuminendy

¥
& N v v

Sdnduddguazlitioinmsdnduresnnuznssunisindodndne suninedesdntoindy
Waa USEW,$Ha 5 AiauesianaziSenies ns vieadumenuule q fila

U3Em,ne $ulianunsasidunuldvunuimun uwninendefdnveanuaniiaglisu
Muviavin vEeUSumangvse e maqgaﬁimuﬁwmm

U3¥,9514,510 sineq iauesandeahuaunissiiunuuuuluauesniandie sudmun
svezvian Aty TOR §

N U3, S ilddsuntsUssausuilsdinas TOR mauvninendesedn nsdlidsdns
faglsiougelidriseyanululasemisdingnil

U399, 57u Tiusrasdidnsisiauesiadieivenans Pro file vaausemunde o Susuiils

[

o
ATV



VB UUNNIH (Term of Reference: TOR)

msouaumeadayanaliiiau UPS Center
r.anuiun

1 9
ilesmerhenuszuuas ooiiug iy dninusmamaTuladasauma ymInodossda o
= g}/ o [ o ]
AnuARIMIAnaIszuudises i Idiuginsaiszuuniedie vesemsvenya (@n 7) e1A1318A
o @ 2 4 Y. (9 o
50 (AN 10) wazeAsdinUeIMTHAs FaIaden @n 13) e 1¥Hszuu I uReanefunmsusms

@ A a @ ~ o =) = a dy @ o A v
tamsilona IWiay LazaIuguaANITes Heostuanudsmeiazifaduiuguniaiszuuni ety

2. 3ngsvaen
2.1 imsauae Idhanan DB vese1a15 1164 Input veunsesdizaeluih

a ¥ 4 ) o 9
2.2 Aagia3zu 11910 Output in5eed 1509 W1 11)dad Load Center Tutfoq Network Center

3
U YU

.

H 9 o
23 frauendadusiinhiidisovaniuiaads maaauiiivminedesamon'13

. 'K
Y A o oy °

=) Y = as g ) [ A A Y
IWEIWD NRAUBDHNAANUN UHEUINT1TIVADIUNNIRUETY uazmmumsﬂsuﬂgaﬁmu‘n L‘W?)(I‘H

= csz.)/ o 1 1 9 a @ A o
ansodaasgilnsal ¢ Tag ludanldisnnamauvinedoiu@y

3. geanDAdEWes M

@ 9 o g 9y

I =y =) @ ' A £ 1 a
3.1 1ihudfiodwiensefussnundszniasiadanann TagAnsuude lignonianyie

sedu 'l lussnieamsiauesimausa

@ d’ stl

3.2 iidludngnsey 13 lusiydnevedivnu uazldudsdouseuds wie luludi

& q Yaa A A o gd = A g A o oA PP | A o A
m@ﬁﬂ’]iﬁﬂiﬂuﬂuﬂﬂa 'W5@uﬂﬂaaulﬂuw1/|\1\1']u@’]uiglﬂfJU ﬁimﬂuUi}J‘ﬂWi@uﬂﬂaﬂuﬂfﬂiuu‘i‘H‘VI‘VI

A

gt uUNUNMInedesaa luGouden

'
A

3.3 dodliiflugIRsuondnivionuduiu Ser0UFias lseniuma'lne uuddives
nuvesfiauesine Idlimda W anzeninduazanuduinsuiniy

3.4 Tifludfnadse Tomiswiuiudiauesmswauiiduaues i funuminedoseda
waz liifudiinadse Towis wsusznhediauesimsud s msaamanans o Sudszmadsznaa

YA 'y 3 v o o Y g v &
siminnie lidugnszhmssuilu msdavaemsudaiusinediailusss lumsiszyathans

¥
=1

U
9 Y o 9 o A Yo Y A A )
3.5 ﬂlﬁu’ﬂiWﬂﬁ]gﬁ@Qﬁ']ll'l'iﬂ‘ﬂﬂﬁ']@ﬁfﬂ')“lﬂﬂ]u HIDHTUINY RN NHIUNTOUITUINYINVISUY

o i s/ =) o 1 EY = Y o = a & )
’C’fﬁ@\?ll‘i’\l (UPS) 98310y 3 Al uazllszaunisainauedaties 2 U A niUMIANnIszUUE150

N



T (uPs) AneanalaTinIg ﬁ'ﬂ“’f‘jmmwmﬂ%ﬂimﬁugm d19nU5n15ma lu lagansaung
3J1/iﬁ‘1n'mé”ﬂ§'a?{mzﬁuﬁum‘mi’Jfﬂfﬁmﬂt;uﬁuﬁﬁuazsﬁj@muamdﬁﬁumﬂﬁﬂmmrﬁ’muasmmﬂsmiw
Fulaitenls nazdodmualumsszniasniwie ld mindimuesimselafinuauda
ATUEIU amisnmﬂ%ﬂiwﬁ’ugm duinusmsmaluladesauma uminededsia vedaanily

&
msilszniasimlunsedl

4. msaanameInszuudsed Wi dnlwi@ (ups)

4.1 IMINDAYA (AN 7)

211 Fudedesimaauaeluaing DB $u 2 vesermsneays @n 7) lavinm
11 MCCB 3P 160AT Tud DB &y uaziduae Wi dszinn THW 25 Sq.mm. 1182 10 Sq.mm. 117
iw3ead 1504 luli18 TuiiA (UPS) 1o EMT wide IMC w11 1 Hafuediatos nieuranadInan
T13i (Load Center) Ao unsesdises lihsaTui@ (UPS) Tasfiane MCCB 4119 3P 63AT molug
Tnandenan iitesesiuTnaniiozsreliiy Ups
412 §5uf194099 M5 AART Load Center 24 Circuit 1a81% MCCB 3P S0AT a2 CB
1P 20AT 8 #2 Tutes UPS
4.1.3 wuae loineieadisea llfsa Tusid (UPS) 107 Load Center Tneldene'lvl
15210 THW 16 Sq.mm. iag 6 Sq.mm. 14519 Wire Way UU1A 4x4 U1 1.2 WU,
4.1.4 Ao 910 Load Center 31 2 vosora15oaya (n 7) ll§uies Network
YD
B .
HU 1 $1UIU 2 96,
42 1120 3 YA,
143 S0 1 %a,
11 4§19 1 1,
U s ST 1 17
Taeldae' s zinn THW 4 Sq.mm. 1ag 2.5 Sqmm. aulusie EMT % fiasluedie
oo nouRanuusmned RCBO 2p 20AT Wludwanadnuuudlarh uazwinnesildndadio

298 (WALL SOCKETS) 2P+E 16A

4.2 91A1390A3D (AN 10)

4.2.1 gsududesiimsdumeIaing DB $u 10 vese1msaeas0 (@n 10) Tnsdnsa
g 1nanlni (Load Center) w¥eu MCCB 3P 63AT n10lud® Inan $19¢ DB 1Ay uazi@uans 1w

U521AM THW 25 Sq.mm. 118 10 Sq.mm. MnTed15e9 W89 Tuid (ups) 14 EMT %30 IMC

ar’/



<4 Y Y [ ' 4 o @ wa
yuia 1 adluediedos wienisdanag Inaalni (Load Center) Aowduniod1ses 1ufdn Tuia
; =y ?,’, @ 1 d‘ a ~ J Y v
(UPS) TasAnAs MCCB a11a 3P 63AT nelug Ivaasinaid iiesessy Inaafivzsalinu UPS
4.2.2 §30319ADIMIN1TAARY Load Center 24 Circuit 1t MCCB 3P SOAT uay CB
1P 20AT 7 73 Tudes UPS
4.2.3 auee Ionmsesdises ldiea Tul@ (ups) hlfi Load Center Taoldaa 1y
szinyn THW 16 Sq.mm. {8 6 Sq.mm. 14519 Wire Way U118 4x4 i1 1.2 YU,
4.2.4 16019 1W910 Load Center %u 2 ¥9981A1590050 (A0 10) 11J5e1 09 Network
Y4
g’/ o
W 1 §IUIU 1 90,
T 8 11U 2 %A,
v
YU 9 V1IN 3 YA,
v
TU 10 1UIU 1 A
v
Tagldeo 1Wlssinn THW 4 Sq.mm. 1ag 2.5 Sq.mm. fiulune EMT % iufluses
9 9/ a & J kY a o Y A
vy wisnAaAwuusNINes RCBO 2P 20AT Ilugwaradnuuudlarh uazwinsidandaie

098 (WALL SOCKETS) 2P+E 16A

4.3 1M IFUNNUDIMIUAL TGOV (AN 13)

43.1 FFudradosriimaidumioMoing DB $u 1 veserarsdninaueInIsiay
Aanaden @n 13) Tauhiada MCCB 3P 63AT lug DB 1fu uazi@uas ihiszinn THW 25 Sqnm.
1oz 10 Sq.mm. ifuaTeed1see lfSa Tusld (UPS) 19vie EMT 1ie IMC via 1 Safivediales
w¥oustaAanagInanlmi (Load Center) Aouiduntosdisos InisnTuiia (UPS) Tasiinda MCCB
1117 3P 63AT MolugTuandana ilesesiuTuanfiezswlviu Ups
43.2 f5udradeasimafiaa Load Center 24 Circuit 1014 MCCB 3P S0AT itag CB
1P 20AT 3 /i1 lues UPS
433 @uane Ioniniosdrsoe IisaTud@ (UPS) 107 Load Center Taoldanely
15219M THW 16 Sq.mm. 1182 6 Sq.mm. 14319 Wire Way Y110 4x4 117 1.2 131,
434 @ueno 910 Load Center $1 2 voso 1M 15dNINIUBIMTUAT FUtIARON (N
13) T1/dsvio e Network 04
%’u 2 11U 2 99,

TRERITEITR R 1o

Al



TagldeeIvalszinn THW 4 Sq.mm. 18 2.5 Sq.mm. 1eulune EMT % Hudlusens
Y v o 3’; o 9 = o) o Y =
Yoy wieuaaRuusNINes RCBO 2P 20AT 1A lugwarxdnuuudlarh uazwineslandauis
288 (WALL SOCKETS) 2P+E 16A

o Y

o i & | a v ' o ¢
4.4 mafasunnneslandag 2p+E 16A fig Rack iduldawisaldnus iy wianes

KT

[
Uandullsass (WALL SOCKETS) $1494 18 4
Y 1 ] A d < a A4 & 9 a kY 3 a y
4.5 U9@9UDIND Y397 19718138 @]ElQLﬂu‘HHﬂWﬁWliﬁ]ﬂﬂﬂTﬂIﬁQ\ﬂuQN’CWI 'HWlI‘VHﬂ']iﬂﬂTﬂ\‘]L@Q
d‘ 1 [ 1 A J Y = =
LL@%L?J'E’J@I@ﬂUVI’E)‘H’ﬁ’E]iN'NEJL’JEWZG’I@\T]J@WTH‘VI
Y @ 8 d Y w 9 w ) < @ 2 Lo
4.6 Wi]\ﬁ]‘UﬂﬂiN'NEJL'JEJL‘U']ﬂ‘]JIﬂ'NﬁiW\‘iﬂ’Jf’J"lﬂ’lichNuﬂ\‘lLL‘lNui\‘1 MEAVFTNIWHIHUN LAY
[ H LY ! 3 = 3’/
mssuihminvesaeiazil Idgege s19nondmuvinatariiaiiug
< A 9 [} 7Y 1 ag @ a
4.7 L‘Viﬁﬂll‘lﬂuﬂi@ﬂWf‘lﬁ"]'Wi‘]JElﬂ'EN”HEIL’JEJG]ENNWuﬂ'ifll'J‘ﬁﬂ@\‘lﬂuﬁuﬂJ
1 1 A g Y w J A 9 4 Y Y .
4.8 ﬂ1§$l@'7|’f)1’ﬁ@iNQWEJL'JEJL"II'Iﬂ‘UﬂaE]\‘lﬁiﬂﬂQ‘]Jﬂim fl]%ﬁ’f)xﬂ‘lf Lock nut 1161 Bushing I614®
a ' Y 2 a o g
4.9 maauao lwluvie EMT Tasdesdadadulnseadisvesernmng 1 was
=) a & =2 = = Y A @ v E4 ° ¥
4.10 UN156A43 Box ANT1Y “'Ifﬂﬁﬁﬂiﬂ‘ljﬂulﬂﬁuﬂ @nili]‘ﬂ'ﬁﬂﬁguﬂl@ﬂﬂ@alﬁﬁWMWiﬂﬂ'ljﬂiﬂ‘H']
a4 lueuing

Yas 9 9 o o : o
4.11 §3U919R09AY Diagram uaz Label vogniusnines 13 ouioogndos

L]

5. YoRIMUAN3dINDD HAZATIDTY
=) ¥ o o ?1’./ L a
5.1 51eazdealwendis il udedmuaninsgiududiga AnzaTTUNIT 9ERIII MU
= A = v - DL A o a v o 9 @
wazBea MeuiMIe And wellse Temivesmeuminadodiudey
¥
5.2 flauesimazaevitnisnadeugnssi lninanua 100 % feuduiiumsdwen ndeu
o~ o~ g‘/ o v I d‘ o QSI = |
antiumsaaaanudmnianie Tug Rack amunuiinuzaisy fvualiiaadudsudesneunis
dauel
v Y Y oA ' v g & v
53 lumsnsniufiauesiniezdessamioueniisaieg MWiaSeduneumsdiuey
Usznoudao
¥
LY a  w o
5.3.1 uErRIRUUMsAnAIgU NIl
' v
5.3.2 gosuaasdurianiaans
533 0@ suUdyYINT S sEAY (System Warranty) WS ou5215 10021800013

[ o A o
SudlsyAunauysol

A 9.

5.3.4 flauesimezdeviimstsziuas wfeuasanoilovodiiswialwenmsds

wou auntunInih Aoudutumsasy

A



1 @ [ =N g’; 1
5.4 M1AIUTTHINNNITATIVTU NANLD AN LNINTaaad bidlu ldamenasuuy
& ‘l 3 o ° @ a 9 o = Y Y 1

30 luassmudofiualuwenaisfimuaguanyus Usinazdesduiiumsud lvldgndsenou
[ ' a 3; L= dl 1 @ 1 oo 9
5.5 vnlumsasaesvlangnmsaedginssilinnuassnennuilasasoaoyana UsEng
9 o A = ] A Y 9/ t 1A 1 9 1
U IIEdoIaiumy Wasuudas geuuwy wioud luliGeudesneu Tao luaan 1o waz 1y

0 < o
‘L!”Ill"IL?JULW@ﬂHﬂﬁ‘UEJ‘UEﬂEJL?la"I‘UE]QﬁiUuﬂJ"I

o

' o ' s o 1 Y o
5.6 Mnlusgna1amsasasu wunglasaiiuaus lulasinsa ludluawdafivualu

o @ Ay oy Y 5 o 7 o ! S o
L@ﬂﬁTiﬂWﬂuﬂﬂmﬂﬂBm$ HIDABYNI ﬁlﬁu@i"lﬂ?ﬂ%ﬁ@\i‘l’lTﬂ'lil,ﬂﬁﬂu@ﬂﬂimﬂﬂﬂa"ﬂﬂﬂﬁﬂﬂ L‘iJ‘Ll

]
3 ~ v

S v A A A o ° o a
Q‘ﬂﬂim%ilﬂmaﬂ‘ﬂmgmfJ‘IJL“VITHi’é]ﬂﬂ’J'I ‘VIﬂTVi‘LlﬂIlﬂuL’éJﬂﬁ’ﬁﬂ'muﬂﬂmaﬂng Taonme I'IJJEJMEJ’EHJ

Q

Tiwdluauvg lumsasnenavesdaya vieenduaiu

o a

o 1 4 <3, 4 o d LY
5.7 frrnesimezdessaduenasnanuadluuindeyafiassmuduntiuidudagiv uaz

Tuzue Soft Copy 1191 3 g

6. SZHZIANAUUUNT

Y @ v W [ [ a i o
ﬂlﬁu@i’]ﬂ’]ﬁigﬂ%’, 1198145 U uuﬂﬂﬂ1f13uaﬂu1n1uﬁmumu1 mﬂmuiwznm‘ﬁmﬁuﬂ%ﬁ}m

o v A g LYY A dy J @ =K o &
1/]']141«1\1ﬁﬂlﬂua1ﬂaﬂ'ﬂﬂ'ﬂﬁlW@"ML‘ﬂQﬁﬂﬂmgﬂiiuﬂ’]i@]i?fﬂi'ﬂﬂﬁﬁ1lﬁﬂﬂ31n%1lﬂu

L v =Y
7. ANV NUAZNITDIENIY
= v oo oa v =Y vo9) A g Y |a wa % Y Y = 3/
lITTTJTlEl']afJiQﬁﬁiﬂg"ﬂ']ﬂl\‘luﬂ'l‘ﬂ'mlﬂﬂﬁlﬁu@3'lﬂ'l]lﬂﬂJ;]U@N']uﬂﬂﬂﬂﬂalﬁuaﬁlﬁi‘ﬂﬁU‘]J'i'é]flﬁ’]ll

Ty Ia A vuanazd s RTaNATI95 1IN AN ATTUMIATINSY uazidmhfauszuy

CU | g

¥ ¥
RIDVIYWUFTU dlnuimamalulagansauma HazAnuYeId1inIUIAGe LL@%I’JWH‘HH

o ¥ [
8. dnaAl3
Tunsainumianededa ldld@nTvendndya flauesiaedessiseardsy 19y

a v o Y o 9 a o " Yo ) T w
umaneaotuiiedu lueasiiesay 0.2 (0.2%) ‘U@Qi1ﬂ11ﬂ‘i\‘iﬂﬁ‘ﬂﬁlﬂ.lllllﬂ’i‘iJM’é]U HULAIUDAIN

v
L= |

Tuasufimuanudyg sudviuidieruesianlddweuldunumineds sugndesnsudiu eiia

1 =

= 1 0} dd‘ i j‘ 1
n1saaa1lsy lunsdiilasensianasdovis Srdiauesiardeueuifissn19aaIu niev1a

v Y Y

diudszney arunitaaule ) nIedansunavua ualdaululdandesnsudiu 1Wae7169 1018

a

v kY
dauey Tasamsuuiae uazAamUsunnsm Insensnalasans

-~



A715U32NDUIULAY 1 rh 115 7, 10, 13




21A19 10




21A1g 13




.1

0%l Leuin

L ELULE T HEHMON

émmécméoo-eé’)wvéowcé90'9éjww&ow&wqébohéow%wcg;



O oLl LR

sl TR O SENEE L SN N

oy

@

arufuduane 13100

é’

B e S e W e BT i e



“ 3

i3

i

i

5 el

YRSl RS

i

i

e

DI DADCHG a0 DDA b B L

. .

44

N T, R e W T R el R i Tl R

wiawifududa  1:300




ctawiufud 4 1:100




s

- ll-_q’..'z. - Bl J-I;r?

__'J""'-l_;_l_?""lﬂnl"'

e

———s

D200 0403 X BA LS

= !
RO &
e T i
j \ :
o e =l } ‘
."J
: G g
| SR
|
; T
g ! y

adaufufufi 4 +:100

208" MeakE.



e S = O e 5B O O = SO — § I DR = |

QoIt 9 gHgNYmIAD

% & 5

WY e SR

® @& @ @

= @

@

Z



001:1  NVId HOOTd ANNOYD

= i
- 2] [ - -y ﬂ.l . _I/ “
3 _
n : ﬂ' |®
; &
=1l 11k 1 ] |Hm
| i ] _ i S ®
e T e M |
] iy m [ ] o)
i n s 9L poddiis LemaEe  cighn 9| poddng ey )
:
|z e &
Hm| X [ T T E @
— e AAA Y L A\ b
3 Y Rzl <+
i i m H I @
) il il i i
= |—|—fl—|—[— =[] = .
N h : K
. : 3 ®
m | il m I - N J o)
[[F L i i id Y
H
e - - m
= ‘_ & \V/
N il ’ ff .!I il # g
; L1 ] H i
L & _ &
E 0 - 15 et bt S
e -
E BVETEY CE2 GELE ﬂ
H e
® - : ® : : ©







@

(O]




LY

és_.ncws_..mzu".

YOS INDN

® © ©

B %
mLueen.
= Mmoo
8]
x \
s MBS up
©
ALSLALY
Torpms [ Tompuls;|
.1.._ ey _:um memg § s HLRUITES
L}
: ¥
S
TLEU s LU oprnss founee EBUIERIGY




00Z:1 T RSN 6 LLULO

o - J- -J
m ) & % a il 0
=T = e o S Y -
|
| |
| _
| | m
| | I
e e vt I 1 1 [ DO "IN "I S

1
4.4

)




00Z°T € HAHOMN 6 ELELR

=




