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ABSTRACT

ABB Limited, Thailand has involved in a technology and supplier of electrotechnical
products, robotics and drives, industrial automation, and power generation. The staff of tendering
department and sales department, under the electrification business at ABB Limited, Thailand
has currently used budgetary price estimating template for project cost estimation. The limitations
of this traditional template are time consuming, lack of database, limited security, and human
error prone. Therefore, the cooperative project has developed the budgetary price estimating
template on air-insulated medium voltage switchgears. The study procedures are as follows:
(1) study and collect on the estimated prices and related data of the completed medium voltage
switchgear projects during January to July, 2019; (2) study on the formats and formulas of
traditional budgetary price estimating template which is an excel template; (3) develop the new
budgetary price estimating template by using Microsoft excel 2016. The air-insulated medium
voltage switchgears will be considered with rated voltage during 1-24 kV; and (4) test the new
budgetary price estimating template in terms of time-spent and cost difference of project cost
estimation. As a result, the template test candidates with high experiences on project cost
estimation were satisfied due to the easy-to-use and acceptable estimating price of the new
template. In addition, when comparing with the traditional template, the new template shows
the reduced average time consumption and provides the acceptable average cost difference of

project cost estimation at approximately 38.57% and 1.1%, respectively.

Keywords: Medium Voltage Switchgear, Air-insulated Type, Budgetary Price Estimating Template,
Microsoft Excel 2016
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lassuaniadnuil auladnwaindifiesissduusssulniiuiunaraselusieuaniafne
avuanysaiaziiondn “alndifesuseiuluiniunane” wazidesnnuszmalneldsyeu
usanulviunaedt 11, 12, 22, 24, was 33 kV faunsAnwnaiadiiesusaruliiiunansay

Amuavaulwnlumssasiuiiauseduil 1-24 kv insrziuidenldlutiagiu



2.1 a@ndifssussaulniaviunatsvasuiem il Uszvdlne) $1ia (VST a3vynsal Saia
2559; ABB. 2008 and 2020b)

aindifgsuseauluirurunats (Medium Voltage Switchgear) ¥t sins 83935 tnHn
P ) ¢ A4 A a v oa Y 9 da v
wistasiuuazienguninioanainszuvdullaiindaianan seauuswuliirurunarenionld

v29UTEn 10T (Usznelne) 91 laun 7.2, 12 uaz 24 kv Nisgaunszuagadia 4000 A

[

2.1.1 lassasuaindifosusenuluiruunans (ABB. 2020b) lWuria Metal-clad Switchgear
TassasumeluresaindifssusefulwiiuiunaiinislaveAauuiussninsgaregunsel
Fazrsanmansenuludasnadu o iotfnnsdmaasTutiosd (Compartment) veaadndiis
Tnssasanelundadu 4 deef (Ui 2.1) &l

2.1.1.1 YagUauns (Busbar Compartment) \Wudruiifadaauns

2.1.1.2 Yo% d2u5991 (Low Voltage Compartrment) 1 udauil ﬁm@quﬂnmﬂmﬁu
Tiein 1wy Swaddesiu wdesietn vaenlvuanaaz

2.1.1.3 vesfgunsnl (Apparatus Compartment) tfuduiiiaragunsnidane1sas
WU 1BOINALUINLNDT ABULNALABS

2.1.1.4 vesgaglnindr-eonaindiies (Cable Compartment) Duduiiaadasio

A4 a ol N ™y A4 A o [T ) a4 A o
LUANATDINDIN LU MUBLUALATBINDIALIIAY NUBLUANLATDINDIANTLILE

Protection and control
REX640

Busbar
Low voltage compartment
compartment
Apparatu
A e Current sensor
compartment

Voltage sensor

Cable
compartment

sUN 2.1 Tassaduneluvesadndifiesussiulvviuiunans (ABB. 2020b)



2.1.2 feyaidavaiavesdindifivsuseiuliiiiunats usem 1T (Uszinalne) $1in
(ABB. 2020b) Fviualeulumsvihnuluanmzund weil
2.1.2.1 gampiiemawndenliiiiu 40 ssriwaidoa uagialutag 24 F2lus daq
TRy 35 esrugadea waglisndy -5 esrwaa
2.1.2.2 aAnadsamududuiugalutae 24 Falus Tiiu 95% wazialutia 1 ey
Taiviu 90%
2.1.2.3 anadsanudulotrialutas 24 Falus ldifiu 2.2 kPa wasaluaa 1 ou
TaitAin 1.8 kPa
2.1.2.4 sgaun13¥eeiu IP code muunsgIu IEC 60529 lawn IPAX waz 1P2X
dwiulassaininieuenuag sy sznintgunsainuany
2.1.2.5 dneusnnuuInsgIueuiev il (Usswelne) 9109 lawn RAL7035
Light-Grey wag RAL7032 Pebble-Grey ¥38A13A1MABINITVDIGNAN
2.1.2.6 @nka Interlock Control
2.1.2.7 @onuiipnssusAniamandey
2.1.2.8 mMsvadaulanziluu (Type Tests) FumeuMsNAFEUAIT 9 ﬁﬂﬁﬁ’ammiﬂa
yamsnaaeUanNARz IR sl onasuuuIR Bt ud ez ety e
ATdBUAMENYEAIE
1) Short-time and Peak Withstand Current
2) Temperature Rise
3) Internal Arc Capability
4) Dielectric Test
5) Making and Breaking Capacity of Circuit Breaker and Contactor
6) Earthing Switch Making Capacity
7) Mechanical Operations of Circuit Breaker and Earthing Switch
8) IP Protection Degree

2.1.3 Uszavvasaindiiesussnulninuiunans (ABB. 2008) laun aindiiesuseaului
Uunaneriinauiue1nae (Air-insulated Switchgear: AIS) wagaindinvsusanuluirurunaraia
UMY (Gas-insulated Switchgear: GIS) A1519% 2.1 UAMIANUUANAIYBIEIRGLABS LI ULNHN

Y1UNaNne 2 ¥in



A151991 2.1 antissussauliinuiunansstinauiueinia (AIS) wazvinauliuie (GIS) (ABB.
2020b)

EREGHGET)
Taseasianeuen
4N : I[EC 62271-200 IEC 62271-200
vilavasaululy RRIRT adamesianyerigeslsn
LG (Sulfur Hexafluoride: SF)
19 - 51PN - lassadhadivunalan
- M3genUngesheilede - inuvaendelunisldnugs
- 9gnnsidauLIu
a3 - lassaswidvuialng vinlideanist :1aune
uilumsfing - MsgeauUngesnwvileenn
- nsdlidevng maanaeuRinUnfienn

2.1.4 gunsaindnvesalndifesusinulniiviunarawazannsgiuii oades (USEn .
Augnsal $7n. 2559; ABB. 2008 and 2020b) U3EW 1oTT (Uszwrlne) $1in dvusgunsaindn

YasadIngiigswsanulninUunans 7 Useian sail

2.14.1 gun3aifinsiadeas (ABB. 2008) viwiiidas a9l il adaartuaany
demevesgunsallwitniloaindiisdiintofianain gunsnidarerssidenlddmsvadindfos
usssulniUunanadl 2 Ussiam Teiun

1) wesiausninasuseuluiauiunans (Medium Voltage Circuit Breaker)
ugunsalddgdmiumsdaseuazdeatinasiwihluanneuniuasinund Weafinannziinung
wosimusninesiesinieasliisrnian Seddudesiguniaidu 4 trensavaouaniiziiaund Wy
Saddosiu wesinwsninesussiulwiunarsudadu 2 wia muviinauiu dud wesnusn
wnesussAulniunanssdagyarnia (Vacuum Circuit Breaker: VCB) wazlo a3 Antusnines
wssrulviiWhunawiafedauesionvergealss (SFe Circuit Breaker: SFg) AM997 2.2 uans

AL ﬂﬁhﬂjax‘iL?JE]’ufﬁﬁL‘U’iﬂLﬂE]%LLNﬁUIWWWUWUﬂEINﬁQ 2 il



A15e7 2.2 Wweshausninesuseiulwiiuiunatssiagayyinie (VCB) uasviafsdamas
wenwengoalsn (SF) (ABB. 2020b)

gaziden SFs
laseadnieuen
1AIZU IEC 62271-100 IEC 62271-100
YIAYBINNUDIIA aneuIne A% SFe
N39aNU139TNYY Mladng hlgignn
Uof - 91PN - Anuvasasiglunisldauga
- MsganUgshwvnlehe - 91gM3ldauu
ladnfin - UszAnSamnisavensaludvingdae | s1auma
% SFg - NsgauUngeshyvinlaenn

2) mpuwnnmaswssnulniuIunatsstdaauund (Vacuum Contactor)

U Y

]
Ll

ugunsaldnmedsasiiiussiulniiiunansgeani 12 kv (3U7l 2.2) wasidulumuuinsgiu
IEC 62271-106 Walifiewlddmivgunsallniniinsdanensesiludszd wu sewasuseiului

Uunana Wil eundmes

(n) (¥)

U 2.2 Apuuvnwesissiulnihuiunassiingyanie

(n) Tassasenmeusn way (v) laseastanisusn (ABB. 2020b)



2.1.4.2 wifouvauadesiloTa (nstrument Transformer) (ABB. 2008) tfugunsni

o L o A W = L3 v % [
dmiuneniniasieTansegunsalauauesnainduluiiusegs lneuvasussiu/nssuagadu

wsestu/nsuan il elimuneaniuins eslle Tansegunsal milsulasasssdodn wialdidu

2 Uszean laun vauuaswsanu (Voltage Transformer: VT) wagnianuasnszua (Current

transformer: CT) gunsaindnvesnioulanai salloTausznaunigvnainuguail (Primary

Winding) 29astn#runuivdn (Magnetic Core) unaInnAeqil (Secondary Winding) wazlUasLAUY

(Burden) m135737 2.3 agUswasiBenvemsioulasaiadleinns 2 vila

msw’v’i 2.3 wilauausesu (VT) wasudawdaanseia (CT) (ABB. 2020b)

S18aZIBUA VT
Taseds19n1euen
4T |[EC 60044-2 [EC 60044-1
NS94 - mlouvasussduannusasug adul nfeudasnszuaninnszuagauiy
LS IFUA ATTUARN
L ldiulianimes daddnes L lefuwendiiwes fadfivnes
L Aifnindaodine: Tad-uewd (vA) | Aifadidaendne: Taas-uewd (VA)
L Anansaay: wsanulnWivesrnalnt Wianszwa: MTIdU LU 100/5,
Jgugduazanaranmiend v | 200/5, 300/5 A
1500/100, 4800/120, 2000/220 V
N9 TourD299T |, . primary
W
vV, ‘g % secondary
5 g Is
: : (A)
YBANUAYDY FafmunveInULueT (Accuracy [T munvesnuu uguy iy
AU Class) wuadu 2 vdia laun 2 oiia laun

10



S18aLLIYN

VT

cr

L ANULLUEIN1TA9297 A (Metering
Core) loun Class 0.1, 0.2, 0.5, 1.0, 3.0
L Anuusiug1vean1sUeeny (Protective

Core) leiun Class 3P uag 6P

L AULLUEINN5ASI9TA taun Class

0.1,0.2,05,1.0,3.0

- annunsiugwasmstesiu laun

(n) Acchacy Limit Factor (ALF) A9
ANTIIUYINYDINTEUAT Ratio
Error Talifiusnnsgu

(v) Class i 5P, 10P

UBATILII

deasoldauliignia Sosdwuali
gnAes wazAInuAzAenlTaeen

YNRENaLBINEEl

Wuaasitihauysgiiluvusi

finszudlnaruuaainugugil

¢ P v v d‘ A @ v a v
inuginsiaenlavioulanadesioinazdesiarsannsemalnidn laun

(1) Aiaenulguiiuazyieni
(2) AULUUE
(3) ANud

(@) Wwasau

2.1.43 Saddeetu (Protective Relay) (ABB. 2008) 1JugunininsIaasuan1Iz

msvevesszuUlii deinannzRaund Seddesiusrdedygraeulduvesinusnines

R A4S T AANETR 189913 1ag VUM LI ULALNSEUERT TI0D991AENNTYINUTBY

woulasussunasoulansenanuaisu swasadtoatunlasuammidouuanslunisndm 2.4

Uszinneediiadtastudwsuaiadiiosusasulnihuunanslasuanudiey

YaeusEm o0l (Uszwirilve) 30 lauwn

RED)

Control: RET)

Control: REG)

(1) Swadtestunazmiunuumatne (Feeder Protection and Control: REF)

(2) SradtpaiunazmIuANAUWANGNeTEWI1aWE (Line Differential Protection:

(3) SiadUesiunazmunuuawnes (Motor Protection and Control: REM)

(@ Sagveatunazarvqumisuyaslnii (Transformer Protection and

(5) SragUeatuuazaruauial oanuialwin (Generator Protection and

11




A15199 2.4 iasadUeaiu (Us¥n adygnsal 119, 2559)

Relay)

UE o NY9U
21 |3wadszeznn (Distance Relay) 51ad Uosiuagyiaud 08 md1uves Impedance fu
seugvaivsnafassgUnsaiSiadenenneiinvun

25  |Swdavnaeuanmzdaasiud g Uaaiuazasnduinsiniinseuaadu 2 19as Wi olw
(Synchrocheck Relay) A LUWE viTBusIUYUUAY

27 |Fiadusedus (Undervoltage Relay) | Siaddfosuasvhmudioussiuiinsiadusnindnditmun

32 |Sdidauuiifieyng Directional  |Tiadtastuasvhaudioniasdalnitlvadoundy
Power Relay)

40 |Siadvaamnauu (Field Relay: Fiad Ueanuaznsi9duanud aunf veauiuvnain
Loss of Excitation Relay) \Sesdnsnalvii

46  |Sadnduma (Negative Sequence  |Siadlaaiuasvhiudeamsdnsoaraiiinuni

50/51

Siadnszualiu (Overcurrent Relay)

SadtasfuasioudionalnihnssuaaduiRuaimmun

il

- 50 @B Instantaneous O/C Relay Stadvasiuagyinauuas
n Output lagviudi

- 51 fig Time Delay O/C Relay Siagtoaiuavvhauuasi

Protective Relay)

AMINUIIAN

59  |Sduseiuiiu (Overvoltage Relay) |SiadUesiuazyhaudioussiuiumindniidmun

67 |I@dnszuaiuwuuiiienmna Sagvastursyheud sl anud aunfvesUSinauay
(Directional Overcurrent Relay) Aemavesnsziaiuaniisvualy

67N | Siaddesiunszuaiiansasasiuuuy | Sadvasiursvhouiiefnruinunfvesicmavenszua
fi#rma (Directional Ground Fault | Ruasiuanniitunly
Relay)

79 |3@dnszuaaduriindun Recloser |3tadtasiuasyhauidionsuaaduiiunindni v nsey
Relay) FusSeluTRuasdndnaitofmeasiuih

81 |Sadauil (Frequency Relay) Swddasiuasvihmudierudiuasuuanneiitiun

86 |3adiilomsilinda (Lock Out FwdUesiursrihaulaengamsvinuvesgunsalluduile
Relay) NaanIzRaUNG

87 |Swdtlosiunuunasie (Differential  |Siadveatuazyhoudionar1anseuaseminawaiunineng

AUUA

12




Uaanne (Security)

InuTIMsaensadUasiuardosiasau it ansi

(1) mmnindedio (Reliability) Teun AaRanle (Dependability) wazAu

(2) AW (Speed)
(3) mwanunsalunisuenuesla (Selectivity)

(@) anuazaIntazdglunslaau (Simplicity)

2.1.4.4 \30afiadn (Metering) (ABB. 2008) WugunsalfavazuanauSunmuma

Iiuazuuslevansaiamumsldau wdeadlelailasuaruden tdud faaiivwed (Multimeter)

hadilines (Voltmeter) uazuaudiitnes (Ammeter) aguiannsait 2.5

AT 2.5 LAseailetafildSuninuiey (ABB. 2020b)

JUazIden Tandines wondiinas
Tassadrenneuan
wiaveen1sdn | Tauseaulndh (v) Tousesuludn (v) anszualni (A)
- Janszualndii (A)
- IAAIANLATUNIU (Q)
- Jamaalwia (w)
vianszualndn | liihnseuanss (Direct Current: DOY/INsEUAaSY (Alternating Current: AC)
NSUARIHE - uanwauUULdL (Analog Meter) WWaBuUSIaMi AT uUSunamiana
iliduiigndalsindoud
- uwanWakuualLay (Digital Meter) SuUsunaulniuazdalulveashiinea
ielszinanalaglulasinsiwaives (Microprocessor) LazuanInanig
NUDUAAING
M3 aNA899s ABYUILLAZFBBYNTY ABVUU MeaYNTY
¥l

1%

ineinmsidenlainsedioinazdeafiansunmuiiidunisldaunasiidonsi
(1) 1asgrunulasaisveuasnsiiodn
(2) miwtedie lewd AvwasiBen (Resolution) wagamwaiug (Accuracy)

(3) 199N TIARBIATOUAGUATIABINIT IR

13



2.1.4.5 @indsieasiu (Earthing Switch) (ABB. 2008) iugunsalifouseasiuiudy
17'{L'fJuiamfuéaa‘?mﬁﬁaﬂﬁammﬂaamﬁeﬂumﬂ%ﬂ’muaxms%’auﬁﬁa%’nm aIntroasAunag
usmduainduanieas (Disconnecting Switch: DS) Ineilduinasaen (Interlock) sewinany
Willdindroasiuasdomunsuaunzdnesld

2.1.4.6 fudanfWmIeAuAnLdsY (Surge Arrester) (ABB. 2008) 1 ugunsaitaariu
ussAulaznszuaiuniimIsusaiuiuann1sia-1dn19asgunsal (Switching Surge) fine
ATONIENINLNaTUNIII LﬁaLﬁmmé’uLLasﬂszLLaqa A1 Impedance vasfuRnHIRvzdAwa
vildiusniw i nusesmdoniuswuasnssuaiuiinalussuulasgAuruasfundsan
1uen Impedance ndUNgaT uit sanAruFemiesegUunsaliing 4 Fudndaugwiu
2 Uszean laun Audnianaussinniitesing (Spark Gap Arrester) wazAuaninu1ussianlaill

499773 (Arrester Without Spark Gap) M1519% 2.6 LEAIANULANANUBINUANHINT 2 Useinn

M50 2.6 fuanihrUssianiitesinwaz fudniiiUssiavlifiveaind

AUANTHIEN AUANNIEIUSELANTIY 9714 nuaneinUszLnnlaitiveaing

Tassas1annelu

L xrry

Shunt Shumt
Resistor // Resistor
Valve Valve
Element Element

Gap

- 48979199107 (Gap) siseunsuiu |- lufivesinernie tns1za1enan

€ oo '3 ao v L2
Ma79aLuuUn (Valve Element) DALUUNYDUNU

YinUa92182D ALUUN FanauAsiun (SiC) lavzeanlas WU Faroanlan (ZnO)

2.1.4.7 gunsaldu 9 (ABB. 2008) Wugunsalfiiieitesiunsinnuvesaindiiesa
AISARRINEUBIIUY AIUAN VIAADU UATLARIANIULYRIEIRTLAES TN8azlBUALARIRINITIN 2.7

M1999 2.7 gunIaifiientasiun1svinauvesdindines

¢ °
gunInd NN

LWBSARUSNLNDILSIAUAN - anzund: 1 Ua-Uneasiuiwsasn

(Low Voltage Circuit Breaker) - danmzAauni: Wansasleudnluda

14



< o
gunIad N1IN9UY

9UnIninTIRUNTELATIA9AY ArRdunszualinasiudail

(Zero Current Transformer: ZCT) - nszudlinlushasiiu masiumsianszualaiin

Wagesnvinnu 0
- nszudlWins ey wasmnsianseualnia

v 1
WagaanuINNl1 0

aind (Switch) Tétlonauiioaruaun1sUa-Unnihduda

gunsalvinaeuldnuazeaing advayun1svinnuressiadlestuiienadeay

(Test Plug and Test Switch) wsasuliduaznisd suseieasividi

neluresaiadiiys

SPUUTEUNEDIMA T vadatifesusanulwdruunansvinauiu
91717l WeszUIBAINIBUlegungiinely
FanAunfvualy

aonlWuansaEnue - LAAIANIUZATYINAUBEIRTLAYS

(Status or Pilot Lamp) - Aluwansanugdeuld laun dunsforinau

AdAenyavinau dwdeshonutaiinnaia

2.2 n19Uszdiug1A1lAsenTs (@nnimns. uul)
n15Uszus1AMlATINTT (Project Cost Estimation) Ae n1sUsziliuduyu Als wagsian
auovevaddasinsdadulunuduneureuaunululasinisiisaidu loudasd unouas
fvuatuSudusasdugalasinis uagdudulasimsmelissozian ninens HazIUUTEINUT
Aviun
FumeumsUszdiusialasing fifed
2:2.1.1 Bj{ﬂsgLﬁu‘lﬂsammamwuLqummwsLﬁuL?{m (Single Line Diagram) t#i®
ssyUssinnuazaiinuosgunsal Aumeldsieiifeates ldun siangunsal AfaRa A1Tnds
aldsnedu 1 fenainezAntu
2.2.1.2 fusziiulasininsivdeudeimunesunisveulwnesnudn (Term of
References: TOR) iieUszifiuanuiulyldvesmssuiulasanisaudidu
22.13 fusuiulasimsasneazBoniiierdeaivlusenisuanssmaunsalsi
wislusiAEusme (Full Cost Calculation) munguuessiemsgunsaiinmual’

2214 fusziiulasimsdaviiluiauenai (Quotation) Litedsluiiugnan

15



2.2.2 anwuennsusEiusIANASINIS ARSI

2.2.2.1 UszillusAgnasauasATunIY

2.2.2.2 Usziliusauaiasamunivuanamliasuueuning

2.2.2.3 siwmsuazsrngunsallnaidesduanldaneads awisansivaeule was

AuN50L1adne

2224 F’]WI‘UQWEJV]LHEJT‘U’EN Taun ’i'lﬂﬁaﬂﬂ’im ﬂ'W]GWN ANYAEY ﬂ'ﬂ,‘Uﬂ’]H@‘u 4 ‘Vlﬂ"lf”l

'ml'vmmummmmsmaaulmummmmmﬂama

2.2.3 teyandndurensszdiusailasins laswuaniafnuniagudoyansnduues

WeTBInUMsUsEiusIAlaTINsnlaane 1aad

2.2.3.1 s7wazdenresszuulindi Tawn

1)
2)
3)

wssriulniniuazgean
AR

FUAVDITLUUNITNDAIAY

2.2.3.2 519azl98au9dlAsINIsluaILUTENULAZRAARY LAt

AVLIRARINETLYS BAEUBN BNISHANTUTEAUNMTTBIAU (IP Code)
FUIUNA
FUIUTAUIS NN LU LEULAEN

VALY

=)

AU

[

Ly [
ATEAUAINULUURUIU

=

=)

n

AnnszuaunfuelauIsiayesInenseuLd

MNTTUAIA9RT (Short-time Withstand Current: 1o,)

=)

NARIZYZLIANTBINTLAANTZULEAN93S (1, 3 TuT)

10) WN@ Peak Withstand Current

11) ARAANBEIUUTENOU

12) sgaumsdesiudmiuisnionuuaznisnu

13) WHUNINIDSLAULAEN

2.2.3.3 Twazideavesgunsnl

Ussianasgunsnivinau
ANALVAITIGLIINU
ANALMAITIWAIUD

AUABINISASEIRLAY WamuUasnuLasNIsYI Ul ua s utunau

16



23 wRuAwNIsEuLReEl (@inwaluladganulasnse. 2551)
WHUAIWIIRSLEULA 87 (Single Line Diagram) b UMHUATNLAAII995A15V1UVDI5TE UL
lagldduis aduiferunuaslnimunnigluisasiiietisanmududourenasiasyinly

dilemsiuinndu wiunmwissnduieiyssneudedydnuainalwiildunugnsally

52Uy dyanvainelwialglunnunmesiduneiwanismised 2.8

A15199 2.8 dyanuwaimalwiildluununmsasiduiien

aunsal Foyanwainialvid
vilowUaalnin 3 e (Three-phase Transformer) e.@

WesAAWSsNNGS (Circuit Breaker)

aI9UAn2995 (Switch Disconnector)

niauUadusany (Voltage Transformer)

nilauwUaanseua (Current Transformer)

#d (Fuse)

\30enan Wi (Generator)

wawmas (Motor)

Tantiwas (Voltmeter)

waudimas (Ammeter)

fudnfini (Surge Arrester)

TWuamsanug (Pilot Lamp)

Q= O O © ©-=| & 8|

n1sseasdy (Earth or Ground)

17



24 TUsunsu Microsoft Excel (aams feemn. 2560; nma $av’, wdv.; Microsoft. 2020)

TUsUATH Microsoft Excel tulusunsuussinnailsadiv (Spreadsheet) %5 an1519A UM
diannseind neulsunsvihusiesaieayny (Workbook) Faiiunuany (Worksheet) dmiunms

e Tuwsagayanuenaiuaunuinna 1w Jufunsimvuaiagnisussgnalianu

2.4.1 @uusenauvaaunauay (Microsoft. 2020) lawn
2.4.1.1 407 (Row) WUNUBILIINUUAIANS
2.4.1.2 apawl (Column) Wunwsiraduiangelun

2.4.1.3 wad (Cell) Yoanmsniidugadaszrinauaiiuaoaud

2.4.2 N13UsEYnAlEY (AT NEIFT. 2560) dnyazuivinzauiunisly Microsoft
Excel laun sruaudnd® 91uaiun1sifu QIUAITUAITINUNY MUALIUUSEUNM UATUERR uay
AueudInssumans ewinlusunsu Microsoft Excel amnsatufinuaziiasisvideyalu

v v @ o v € v 4 v 3
E‘ULL‘U‘UWJLa“U PIDNWYT BAUNTW AW LASINEITU mmmwau‘[awaga‘lu‘lvﬂameﬂumammlm

FeansounluldiununinsAannamvsenuninisuansmaagluiuusn o

2.43 mslmdmainey Adamshauluiskuanusesdusunsy Microsoft Excel wtadiy
Andsiugu 1éur qms (Formula) Heriu (Function) wazAduuuUsEgNg WU Data Validation,
Visual Basic for Applications (VBA) fsil

2431 datugiu (Microsoft. 2020) éun gosuagilandu Ahelvrunuasdianis
JoyasgNazaInLarTIG gasvzuananenilindu fe gaadunssuiaiduidiseiu

1) jusuunisldnugns aaaa i inenIsamngvinnu “=" aualy

fgnaniiun1s (Operand) wagAantiuns (Operator) MUANTIN 2.9

13197 2.9 d@Usznouvedgms (Microsoft. 2020)

dautsznau Fyanwal
Agnantuns
fasii (Constant) fLaw Fonys T8ANu
Foiwad (Cell Name) Fowwad wu Al
Aandung

AT UNITNALAAIERS (Mathematics | +, -, %, /, A, %, ()

Operator)

Aaiun1snemsilssuisy (Comparison | =, >, <, >=, <=, ><

Operator)

fAiiunN1IMIaAIN (Text Operator) & L“Tf'awﬁammw'%aqms, “” syyleny
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]
=

2) 'gﬂl,wumﬂﬁifmuﬁqﬁﬁi'fu LRI IULAS DIVINEVINNY “=" MUY

¢ v = @ o a o ' T <, ' v a | o
Foilardu (Function) uavsgnaiiumsviedulugiinseniumvestaya (Argument) Ad AY

Fosnsadileritu vdeteiwad msnan 2.10 aguiaiduiildlulaseuaniafineil

A15197 2.10 antuildlulasenuaniadingd (Microsoft. 2020)

ety sULUUNI Py N15YiN9Y
TODAY TODAY() danduaniuitegliu
SUM SUM(number1,[number2],..) raynmeseyaiidufiay
- numberl, number2 Ao AataulugAa T Y9
\wad
SUMPRODUCT | SUMPRODUCT (arrayl, [array2], [array3], ..) NATINUDIHARFINAY
- amayl, array2, array3 #9 ﬁansﬂ’agaﬁﬁaamsﬁ]m :
IF IF (logical_test,[value if true][value_if false]) Wisuisuszrnad eulufuds
-~ logical_test fio deulviifasmsvaaey Adoams Kl
- value_if true fip vidleiduase - fnsiSeuisuduas szl
- value_if false fie vhidleiiuia Had WSl
- dmssvuisuduvisayiv
NadWETides
VLOOKUP VLOOKUP (lookup value, table_array, Auranfisimsium s et
col_index_num, [range_lookup]) WO R DIMSUAYWARATIAUUS
- lookup_value fio Afisioansfum Iﬂanﬁgmﬁﬂu v
A i udeyalureduud 1o enns1ei Amun
(table_array)
_ table aray #io mynieyavidogutoyaiiinvun
TneilSeulisuiuteyaann lookup_value
- col_index_num fo Aoduif fesnisuans lagfu
nneedinidgllandu 1, 2, 3 mudny
- range_lookup A MnuaA1n1sAUN wuudu
2 nsed
_ TRUE v 1 fio mydumieyaiilndifuaiu
- FLASE w38 0 fin msfumidayafinsaiy
INDEX INDEX(array, row_num, [column_numY) AINAUAIVDUTAA 1S BN 1989

- anay Al YraTadueAANTiRBINTIARS

- row_num A8 WnEIRINGY

- column_num fo AEALUEAIAINGU

VUBLNG): @onld column_num #38 row_num 8
Tneghamils

U uwadvisarrnnvium
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Handu sULuUNL T8 AIVINY
MATCH MATCH (lookup_value,lookup_array,fmatch_typel) |@ umﬂ"lﬁl'izu Tugraiwad uag
- lookup_value g AiiBIMsALN dandusumisTiduius funadws
- lookup._array fie TramadRmS s s
- match_type o lauszy3daug (spyvdeliszynla)
~ 1 vde liszy flo nafumnenfiinniigadisnd
wsawihiuAlu lookup value WaZABASBIAAY
nvagllinn
-0 Ap MsAUMIAILIAT WU lookup_array
Fageshwuuuulaile
1 flo mytumariitosiigadannniwi ity
Aty lookup value wagAsassdnuarnuIniy
oy '
ISERROR ISERROR(value) MTI9EDUAIAINUN ANAAUAY
- value A A dBIn1sVaaay 81983lUEAPIY | 4 sranduidu TRUE w5 e FALSE
Hawann i #N/A #VALUE #REF! Nt
ISNUMBER ISNUMBER(value) pyRaeUTavwazasr nd Uy
- value fia ATigINNInT VAU S1983USAY | TRUE vie FALSE snumadng
RANK.EQ RANK.EQ(number,ref,[order]) dandudiuTeuwad 7 6 8anns
- number e WadTIRRIMIAUNETY &
- ref A9 AMNUAYIAAATNT BNTINBIUAY (AN
Alalvsanlu ref asgnazl)
 order fie Smnufiszymsdnddiusiay
- 0 vivearl Ao Busdwusauanunlutes
- 1 fie Gesdwusenisantegliin
NOT NOT(logical) NAUAITBINAT NS 1T BUL] LdS
- logical fis AmisaLeadisesnavaaeuInllu TRUE | deulufisey
W30 FALSE i
SEARCH SEARCH(find_text,within_text,[start_num]) Aumsnuszvesteruiifoenis
 find_text fie foruiisesmsfum AUt DAL 198 IhaYy
; Withi”—te’dﬁa %’ammaﬁwﬁq Gans s L g uiaai v usum 1w
- start num B VNPT NVTTARBINTBUNTAUM | & is
ek SnUsETonB4
(spyvsaliinle)
OFFSET OFFSET(reference,rows,cols,[height], [width]) A9NAUN1ITD 19D ITIUIULD LAY

- reference A AWsE B UEIRY

- row fig SmmeumAidBIsEeutuas

- cols Ap Srnurediniidenisdeulunwinude
WI0UN

ABANUT 52UIINLTAA 1T DY

waa
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Handu gﬂqumiL%ﬂu A1591197Y

- height Ao Amwgududuuveundi 99013
Twdandu
- width A punadudnuveineduiiinesns

Tnndanau

ROUNDUP ROUNDUP(number, num_digits) , msUaiemydauas
_ humber Ap SrnuTiReIUaLAmy
- num_digits A Sundnmaieyiiresmstnemy
-37nn11 0 ﬁ’amm%anﬁmﬂw‘ﬁyummﬁnmﬂa
vadieniisyy ;
-0 ﬁ‘hmu%gﬂ‘Umﬂwﬁu’lﬁﬂuﬁmmﬁwﬁlné’ﬁEN
i
- 1da8n31 0 a"wu'su%qﬂﬁﬂLﬂwﬁfuwwq%WHmaa

AuLaVIATiYL

2.4.3.2 ﬁﬂgﬂLLUUUizqﬂﬁ \@u Data Validation, Visual Basic for Applications (VBA)
fruvlinsTheuazmnuaz g Bty
1) Data Validation (Microsoft. 2020) Wunismsisasuteyalaesey
ﬂssmwﬁaa&amuL‘f"iaul*ummé{aamﬂﬁaﬂmugﬂﬁawaqﬁaga fdefiwulu Data Validation iseil
. Any Value (Alaq) fie fawvieteniu
9. Whole Number (37u7uLfin) fig FausuauiuauTidvue
A Decimal matiew) Ao faviiTisIuvaTsum it mue
3. List (508M13) A9 ANNsIeMSTiR VLA
9. Date (Guil) Ao A eiuiifiiomun
o Time (an) A Aanugaanfinmun
4. Text Length (AmenITeAI ) Ad ALEYeTeRUTii LA
¥,  Custom (AVUALBY) AD MIUAAILBY LU FATAIUIN
TaseeruanAvfnunl ldads List n3es1en13lu Data Validation 1o
aresemansauantl (Dropdown) lumsidendeyaiifesns
2) Visual Basic for Applications (VBA) (n1aa $n3, uUv.) Wunisasna
ﬂ"']é’ll’amsﬁwmumuL‘fiaulsuﬂaméfaamsL‘ﬁmha'lumiv‘hmuﬁ%’u%auLLazammmﬁﬂwmﬂ ANFAI
fda VBA vilalumiineing Visual Basic Editor (gﬂﬁ 2.3) wazanunsavinla 2 35 Ao Msidguds

VBA warn1svufindds VBA (5197 2.11)
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=R o3

ﬁ Microsoft Visual Basic for Applications - 8oak1 - [Sheet! {Codel]

E‘J File Edit View [nsert Format Debug Run Tools Add-Ins Window Help

4 @ tn1,Col1

B MR W
o B ¥

}(General)

~| lDectarations)

Fig VBAProject (Book1
1483 Microsoft Excel O}

B Sheetl (Shee
ThisWorkboo!

3U# 2.3 mieng Visual Basic Editor dusunisasnemids VBA

IUALLBYALALALLBEAUDINTITASIIANEY VBA d1unsafnutnuiulan

https://support.office.com/th-th/article/yirunuudaludfalesiiunnuulas-974ef220-f716-
4e01-b015-3ea70e64937b

A5 2,11 N5a39AEs VBA (Microsoft. 2020)

3I78N13

N5 BUAHS

A1SUUNNAHS

A5V19U

WHUAFINISINUY

YUANNISHNIUNABDINIS

1. Senldardanulas

AUANTU
AN

Wsenldidaalas wu nsldutuiusidn ngnadin wauidrdenu Ju

2. uilvArdeuulag

14 Visual Basic Editor iveunlurdsuulasiuuvsgivaynu

3. NVIUAAE IulAT

nvuadawilasivnuleasunsiin wdnivadluwauldifemau wie

winulu Ribbon
196 - myiadinnudevdu wu @ou |- meaieidadg
Adanumnudoinsveslfon |- aamsheuen
- amsvaue - annaIM vty
- awnsavihauidudould
ladiin - madeuddsiivanedunou - msinuiinndaveusii
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UNN 3

A5ALdUNSANYI

nMsiaLUUUTzEiuTAD s uvesaindifsusatulni U nanssilnauiueinad
losumseyiasievideyanistuiunuainununyseiiusiaaindifesussfulniuiunans
(Tendering Department: Medium Voltage Switchgear) uagununaneal adiieswsanulunnuunans
(Sales Department: Medium Voltage Switchgear) fe Distribution Solutions ¥38U3u13§3n9
Electrification Business (EL) ¥84U5¥W 1890 (Uszinelng) s1im Gavimmidivseidiusiatuagzene
aindifefussiulniiauiunarmud iy JuneumsinmnswaILUUUSEEIuTIA T DIduTeq

andifsiussiulninunarsiinauaueinie (Ui 3.1) dfsielud

nsfnwuarsIuTIdeyamsussifiunanlasimsaiadifefusetuliunansfiudaasa
seriaieuinandafounsngay 2562 Tnesudunsead
1. mMsdangulasimsadndifesuseauluiiuiunans
2. msdnviguteyadindiiesussiulwihuunanuazgunsaliieides

v

msAnwuuulsziivsadesdunuusady Tassdunisse
1. MIATIABUTIEAzBEARN 9 TaauuUszdiusmdesiuLUUR LRy
2. mamedeUiinslnureuuuUssdiusind osuuuusafiy
3. msﬁnmqms/ﬁqﬁsi?u/ﬁ'wé'{"qmsﬁwmﬁ’tﬂuuwﬂsuﬁuuuué’;ﬂLﬁu Feasralngldlusunsy
Microsoft Excel 2016

v

AIRRIULUUUSELRUS AU UTa atnesusn U IWRNU U Na s tna U uan A
Taglalusunsy Microsoft Excel 2016 6191l
1. MSAMUANGUUNLIU

2. ANINIMUATURDUNI SV TUVDILAEUITUNGN
3. msfiwmuages/Mendu/mdnsyhnunldlunguusiuau

v

msnageunsuLuulsiiunandssiuresdindifesusssuliiiuunassinawiuetnie
Taesdunsead
1. msfumdsunnseaiieirluviugvudluuuwssfunandesduwudln
2, msLU?aULﬁEJUL'Jmﬂ'ﬁ‘l"z’fmuLLasmmaaummmnsfwuaw’funuwamuuﬂizLﬁuswml,ﬁvaa
siuuulu

JUM 3.1 Tupaun1sfinyvedlasanuaniafine



3.1 n'xsﬁnmu,azs'm'm%'aa&amsuizLﬁui'lm‘[ﬂiamiaﬁmﬁlﬁaﬂmé’ulﬂﬁ'lﬂ'lunmq

ﬂﬁiﬁﬂ‘bﬂLLaz‘SUUS'JJJﬁEJJ;JIaﬂ’l‘iUisLﬁUiﬂﬂ’ﬂ:ﬂiﬁﬂ1iﬁ%ﬁ‘ﬁLﬁU%LLSGﬁUlWWWU’mﬂaNﬂ31‘8/%/8136
IﬂsamiﬁmumsihzLﬁuiwmuﬁ'gLﬁ%ﬁmammLﬂuﬁaam%’umaaqnﬁw%qag‘luﬂmLﬁaumﬂsmuﬁa
WWeuNINYIAY 2562 Wodanquaindiiesussiulwiuiunamsnusinsdanguiifinun uas

Invingudeyaaindifiesussiulnitunanuazgunsaiiiisados Tneddunsunisiuiunis fdl

3.1.1 msvangulassnsaindifiesussiulidnuiunans [naet 7 4o audeu Taun

3.1.1.1  Folaseims (Project)

3112 %a;ﬁa (Customer)

2113 %aLfi‘]"]ﬂum‘[ﬂsqnﬁﬁasﬁuﬁuﬁw (End Customer/Owner)

3.1.1.4  yilavewindiiys (SWGR Type) loun adndiiesusaiuluiiviunanssia
uIUeINA Lazaiadiiesussiulnihuiunanasiinauiufing

3.1.1.5  WARMsuUesaiagiies (MBBA) laun finmuwsessu nszuadauns uag
NITUARANIDT

3.1.1.6  91AlASIN9aWS (Total Price)

3.1.1.7 s1a1gunsal

3.1.2 m3davigrudeyaaindifesusedulnirunanuazgunsaliiiendas edangy
angiiesusenuliiuiunatsenudes 3.1.1 asnsurilauesaintinesusarulninuiunal iy

ileamewmann Nniuzdavhgutoyaniineazdsavedlayaluuasdeyadanaiafuwnei 3.1

P v a v g v al  clalre ) e v
M99 3.1 “Uaﬂ;l‘a'VI'E'JUTJJJLLa3QﬂLﬂUELUE']U7JE)3€IJaa'JG'W]LﬂfﬁLlﬁ\?ﬂUIWWWUWUﬂaWQLLaSQUﬂimVILﬂEJ'J‘U'EN

i Joyavialy = e~
gunIa ” PR R ayalgunAUlA
YagHan | Ju | 57141

e v V| V| WNALSIRU NSTULEUAUNT LasNSTLAdnIeRs

WBINMLUINLNDS v V| V| Wiauseu nssuadaEuns wasnssuadniags
WMIF IEC

ABUUNNLADST v V| V| RAALSIRU nSTualEuns wasnsenadnieas
113§ IEC

gty v TN I

wiouwlauadesiietn v V| v | HifALSRU nssuadEuns wasnsenasnaens

i3esiiodn v o B

gUnsniflAEfos v e N

(3

wnewms  fegndeyanlluasieyalunatiavesaindifiosuseiulwiunarwazgunsain

WNEITDILEAITUNIANUIN N
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3.2 A1SANEILUUUSSLTIUSIANLUBIAULUUASLAL

wunUszlusmuazurunugalndiiesusatulniiunans dne Distribution Solutions
wiheudmsssie EL veausem 1eTd (WUsemalne) 9rin Tdaunuuyszliusna (Price Estimating
Template) Tuniseuansiunu A1ls LAZIIANEAUDUIBVDIIATINTNBUT 92 LAUBTIAADYNAN
wuuUsziusiaudadu (1) wuuUszdiusandedu (Budgetary Price Estimating Template)
Fauanadunu fls wazmanaueslasimsilndifssiumaesedlassnsniuanusiomis
Y99gnA1 Uaz (2) wuuusziiusiatuuuasden (Firm Price Estimating Template) Fauanssran
9590931lATINITAUANUA BINTTVDIGNAN athalsfimulassuaniafinuil asWaniamzuuy
Usziusiafestuminiu iesanmaunyssifiusauasununugaiadiie sussiuliiniu

nananelatunisldnuluuUsZIUS1IAMUUALLIBBALA?

MsAnwuuUUszdus1a ssfunvudaduildnursimunysziliusinuasuuney
Andiiosuseiuliiniunans Wefundaunnssaazannailunsldauuuuyssdiuim lagil
Fumsunnssiiiuns feil

321 masmRdeuTEarae 4 vesuulssiiunadeaunuunaiy WU suiuums
Jaspausiue Fogaria 9 Tuuiuau guuuunmsdaSesdoyaluuduam

322 mavedeuisnisiiauvesuussdiusanid ssfutuudady 1wy nsnsendeya
diurasnisuandoya naawsn1Tvine

323 miﬁﬂmqm/ﬁaﬁ%’u/ﬁwﬁlamsﬁwwﬁhﬂuLLUUUizLﬁuLLUUG?aLﬁm Faadalagld
TUsunsu Microsoft Excel 2016

3.3 ASRAIUILUUUTZRIUSIAN Lﬁ’e]\1gf‘u‘ﬂﬁ]ﬂﬂaﬂ??Lﬁ&l%l,lﬁﬂﬁ"u‘LW‘WTUWUHa'N‘U‘aﬂQ‘U’JU'Q”Iﬂﬂﬂ

Lﬁaﬁﬂwmazmiawﬁayja‘[mamiaﬁm?l,ﬁﬂ%LLiaoﬁ'uIWﬁwﬂﬁuﬂaﬁaLLazLLuuﬂizLﬁummLﬁumﬁu
LUUA BAUE" srnsuriavesadndifosusiiulnfiuiunatsdiidui Touveswnarauazwy
‘ﬁa“uﬂwﬁaeﬁm%ﬂﬂ'ﬂumsﬂ%UU';Q/LLf’ﬂ‘ULL‘UUUi::Lﬁusﬂmﬁaaﬁummﬁﬁu TATIUanIIANY
ﬁaﬁqmﬂixaaﬂﬂlumiﬁ’wmLL‘U‘UUizLﬁuiwmLﬁuméfumaqeﬁmﬁﬁEJ%LLsaoﬁ’uIWWWmuﬂmwﬁﬂamu
81017 (Budgetary Price Estimating Template on Air-insulated Medium Voltage Switchgears)
vietendn “wuvlsaiusandesiunuulnl” faduuuuussdiui davinlualagldlusunsu
Microsoft Excel 2016 @msunisldeulunaundsziiusaaindifosussdulniivunalauas

ununTEs et Assusaru iU unanves vstn il Wssnalne) 9da
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[

Fumpumsianwuuyssdumedesiuulv Jfd
3.3.1 MIAMUANANLHUIY nauLHuU laun uiuauman (Worksheet) wazuH U
gudoya (Database Worksheet) l@Sun1suiudgauazudly loun
33.1.1 wiuenndn WWuukuauiignimuagns (Formula) flaidu (Function) uaz/
wiaAdan1svine weldaudeyannuiunugiudeya uazuanawadnsnsyiauludiues
TR Faiwsiunundnluwuuvssiunandestunuulniszgnesnuuulillaseas
ansvienuagnnsTdauadetuiuudssdusmand ssusuudadumuds 3.2.1 Tnewdaiy
3 uWueuvian (1397 3.2) tieanudedensldo
3.3.1.2 WwiuNuguteya [ pamnnuuulssdusad st adulifudun
sdaya lvgldnudeansendeyasismuies uazormilitinnrwiianaialunisnsen (Human
Erron) datudadimsiinuiunmgndeyalunuuussdiunmidesuudbnl lnehdeyainde 3.1.2
wazd 3.2.1 inaausiurugudeya lnswuau 5 winnugudoys (317l 3.2) tieAWEZN

FONS T

ﬂ. U 1 a dgl v 1
M13197 3.2 nguurueululuuUssdunaidesiunuulng

NHUUHUIY N15911914

1. LAIUSIUMEAN

(1) uiunudayalassnisuazgunsnl (Input &Msnsendeyalasanis

Material) nsidenuazszyduugunIaiii gt ety

aInunYs

NSUAAITIANEI RTINS I8 DR UL R

nstuvinusea1ataya

(2) upuNUsIEUBUY (Full Cost Calculation) [NN9NTBASIAAUDVUIY

mMysneBenunuvedlasinslngdnluda

AsAIIMNLSYRIlASINAG

3) wduriluieuasian (Quotation) nsonedesnenisgunsnilagdnlug@

N139199951A L@ U AL DR LULR

N3ARaBN bULEUBIIAEND

2. uHusugudeya

(1) wiurugudoyasndndadud (Std Price) [ayaaniuivazsiandndsdudn

@ wunugudeyaaingiies (Data SWG [Toyamiluuasdoyadunaiavesaindiios
(ABB)
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NANLNLIY N1591197Y

v =

() wiununuteyagunsaivenauuivnedd [feyailuuasdoyafunaiavesvesinusn

(Data ABB Supplier) 1N9T

Toyanaluuavdoyaidunainvesnsuunn

(4
21ap

g
v v

mauam”lﬂuaz‘é’faaﬁaL%qmﬂﬁﬂmaﬁméﬂmﬁ’u

Y

@ wivnugwteyagunsalvesindnmeuen [feyaialuuasdeyaifunaiaveanioutas

v

(Data Third Party Supplier) \3esilotn

loyamiluuazdoyaiBuveiaveansesiloin

Toyavitlluazdeyaifunainvesgunsal

v

Vingau

v

(5) uwunuyAvaya (Database) ayaveslasanisnldlunisasiesenisasey

[
N1IUY

33.2 N1SAIMUAY UABUMITHIILTBIUHUNUNSN N1THIINLYBILH UL NT Fd
s (Ut 3.2) fail

3.3.2.1 drduil 1 Whsud (1) uruudeyalasimsuazgunsal fldunsendaya
1ns9n13 denuazszyTuaugunsaifiisadesduaindiios wagAWIUTIAgUNTAIR NGRS/
flardu/mdsmsiuifnual3Tnesalutd sazdonvesfanuuansdifunisvituues
ensaseUnidmivtdeyalasinisuazgunsaiuandduniasuan @

3322 dwiuil 2 WU (2) wivewsiaauens §ldsunsensimiausus ud
111'9’1’@@mansi”uv!mﬁamﬂLLN'umusm'lLauamaazﬁwﬁaﬁunumﬂLLN'umm’]'aa‘J,aImqmsLLaz .
gunIal Samadnsvasiuuiavin Wy Ardresedalus AuseAuAud wasandndsdud sauds
Amnumlsvedasinisnugas/fidu/mdsmavinnuiidmun S Tnesaluss

3323 a1t 3 WU (3) winendluiauesan Aldauaunsaauesiagns (Net
Sales Value) ungna ngldnadwsnsusziiumandosiulaesnlu@ Iaun sianaueis
FedademnurunuaeTAng LLazﬁﬂﬂﬂﬂiﬁuﬁW%dﬁwaﬂmﬂLLBiUQ’]U‘ZS'JJEJJ‘J‘aIﬂi\‘]ﬂ’]iLLa::E)‘Uﬂ'iﬂj

Tneonlusl
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SUAY

Y

I

(1) wHway
Jayalasansuazgunsad
O Yoyalasans

gunsiinedes | ¥ (2) wunusnaiEuey

A 4 Y

g unsaisovie Adaradalug (3) wHuuluauasin

' !

Iwugunsal MunulAsang <‘ﬁaadaa'3m?l,ﬁa'§) ----- ;

I } '

(&
iqmqﬂﬂsmj INANAUBDVUNY B -'< NAEUBUY >

Y

A 4

T laiwels nola Flay
bity Tailai

UANSYINNU

5UM 3.2 aulansdidunsvinauuesiEuumdn
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333 n1simuagns/Mndu/amdanisiauildlunguusuanu a1sei 3.3 agdgas/

Hasdu/mdamahanuiomenldlunguuiunu eazdearesguuuunisidnugas/dndu/and

wanglunIANLIN A

A15197 3.3 gay/fleidu/mdinisvinnunlylunguusuny

gas/Neidu/Ardennsvinanu

N15N19Y

1. LAUIIUVIAN

(1) ulwnudeyalasinsuazgunsod

Data Validation*

wansadnsnsAuTeayadInuAuNUgIUTeYA

TODAY

waadiunvinnisildsunlamsensenteya

VLOOKUP, SUM,
SUMPRODUCT, uwag IF

wanssAdayaignidenannuaansnsAumlag snluin

gAINNTAUIN LAPIHARWSNTAIUIUTIAT

n1saaveya* é’ﬂa‘ﬁaaﬂaﬁﬁ’mumﬁmﬂn'ﬁa"sﬁaﬁﬁd Visual Basic for Application
(VBA)

nsUuiintaya* Suiindeyaususuiamnannisasadid VBA

(2) WHUIUSIAEUDVUNY

gnINSAIN, SUM Uag
ROUNDUP

LAAINAGNSNITAIUIUTIAN

v a v
maawawaa&a*

wanstoyadnupuuteyalasimwaz gunsailagdnlui

(3) wHusuluEussIa

n139198etoya* wanadayaaInuruuteyalasin1TuazgunIal LATUN U
A Lauaelaydnluli
n1sAnaendeya* AnaeNUoyALAUNUIINNTATNAES VBA

2. wiueugIudeya

(8) wNuIYATDYA

(@) wHunuguTayaTIAIRdIdUM
(5) udwrugteyaaindiies
(6) urunugnloyagunsaivesnguuivniedd

(7) uunugutoyagunsnivesnanneuen

ISNUMBER uwaz SEARCH

AUNTRLATINTININANNABINNT

IF wag ROW

WARLDINWUTBYA

RANK.EQ

Sesdwiutoya
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gas/Handu/Adensinau A9
INDEX tag MATCH uansegunsaininy
NOT ua¥ ISERROR RIVADUTIIUNWY

OFFSET gy SUM -

wanslayanwuiavun

neme  * vingis Adannsvineu
3.4  nasnagaunsiderunuuysEiius1an seduvesadagdinesuseaulniauiunans

YUARUIUBINA

Fumaunisnaaeuni1sldauLuulssiiusa esduresedadifss usstulniiiiunana
ginauIueInaie “wuuusziiunaudesiunuuing” fmualdninauununyssdunauas
wuneadatiissussiulniiuiunans usEm il Wsswdlne) drda Wuddndunmmagey
Tnoutansvaaeuidu 2 afs u,azajﬂﬁaaztﬁammsmaaums‘h’fmu‘lumswﬁ 3.4 fi

3.4.1 mvadeunsidauaiad 1 efumdounnieaiiothluusuusvudluuusadiu
s eduuuulv

3.4.2 nsvadeunsidauasi 2 Wenssufisunamsldnu waznsivaeumuuAneng

yaswunuluwvulszfiusnandesiuuuyl

A19597 3.4 msvegeunsIguLUUUTEEius A Uesnuwuulnl

N1SNAEIU
578019
1 2
Inguszasd Fumdaunwseud ethluusuus o/ | WSsuiieusanmslion uasaadeu
utluuuudsediusaidosuuuulng | aruuandnsvesdunuluwuuyssidiu
sendesunuuln
TAsenns Tasimsadndinesuserulnihuiunanssinauiusine
TRAALTINY 12 uag 24 kv
Tasamsirunsussiiusandesiu | Tasenisi daladunsussidiusan
Larudnafeseninafounnsiaude ey
WaunINg AN 2562
2 lasens 3 lAsans
{nagau wrinuLRunUsTRusIALarsRuneaiadiis susenuliunans
2 AY 3 AU
wuuUsztdusinn wuusziiunedesdunuulng - LLU‘UUisLﬁuswmLﬁuaaél'uuuué‘\u'q@m
ok - wuwsediusadosduuuunl
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nN1INA&EaU

518n19
1 2
JunsUNTIAFaU ANWILEUNNesIEURE (Single Line Diagram)

Usafiusamusnuuansdifunsvinuyesusiuanundn (5Uf 3.2)
2 ﬁ'umwm’cfwmaamﬁ'aﬁumﬁa - Jufinainsirunuuyssiiv
UNWIBY sendasunuusaRnasuuuvl
- swsudeaueuuziiomsuiulsy |- Yudindunuii ldanuuuyssdiy
wAle senostunuudaiuaswuuvl
- aumsusulTvunle - Wisuwisunainisldnuuazaiy
usns9vesr unuluwuuyssiiiy
sanosunuudaiuasuuu vl
Aefilesu wuvdseiiusiand serunuulng | wuuussidusand seduuuul

NdzMNLaZINERaNIST MY

figznan 418 057 warlisAgns

[l
Y <=2

MignAniianela
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uni 4

NamiﬁnmtmsmﬁLﬂs']zﬁwa

Jaguurundszifusnwazunungaindiis susadulnfiiunans dne Distribution
Solutions vtaUSMsgsNa EL v01u3em 1091 (Wszmalne) Iria dnmsldauwuudszdiusm
dieramdunu fils uazsaaususvadlasinsieufiasiauesauazaiunsnesogndn
aghalsAmunuudsziiunaidesfuiilinueguiaFonin “wuutsmdiunaid saunuudaiy’
ffounnsos 1wu arududeureaninsandoya augsonlunsldau §eo1admasie
myvszfiusien uagyhiliiAnmudememagsiale

Trssauaniafinunil ﬁqa{qﬁmmLLUUUssLﬁUiﬁﬂﬁLﬁ@@éfW%ﬁﬂﬂd'\ “wuuysEiugan
dosuuuuln” Wemnifuwuussdiunamiliansmaausnelassmsludoiu seiaue
vededndiAssiunmesmedasmataniulumuariiesnisuegni teduuudssdiusm
PosuuuulmissdesennaiidlumsUssiiunmuasnanildreasiui Weliiinnauinmagsia

v

41 Yauanisusziiiusinilasenisaladinesuseaulninuiunans

v

v

Toyanisusziliunialasinisaindifesussiulniiuunavesivn tdd (Ussmelne)
1 FefnvuazsuTNnlasns i unmsUssdiunaudiaauasnaduiiseniuresgndn
Tugaafsuuns1ANfUABUNTNYIAN 2562 wandeal1udenvesalndiiosusadulil
Uunasriaauiueinie (Airinsulated Medium Voltage Switchgear) FRTALTINY 12 wag 24 KV

fagun 4.1 () uag (1) MuANY

100 50
g 80 9;3 a0
['ad
c 60 .Y
e e
& a0 3 20
=
£ 20 =g o
0 0
Air Gas 36 T2 12 175 24
FUAAUIUY ANALTIAU (KV)

(n) (v)

SUT 4.1 Tasamsaindiiosusesuluiuiunasfilnunisusadiusaudaiasa

RY]

PraipuNnIIANiufaunsng Al 2562 (n) vilaauiu uag (1) WNAWsIAY



4.2  WanISANYILUUYSLIEIUTIA T 99f UL UUA LAY

wuvysziiusad g auluseunuseidiusiauasiaunvigaiagines usaruliiuiunans
H1e Distribution Solutions Mi28UTM553A9 EL va9usem el (Usznelne) $1dm uuadu

(1) LuuUsZEUTIA U9 Y 1ag (2) MUUUSHERIUTIALUUAZIDER LHBIRINYNaLAUnNUsSeiiusiaLay

urunTeadIndiesLsasulnihuunatawelafuluuUsEdius A uULas B e

Tasanuaviadnui yefmunamzuuudssdunandosiuminiy uaswuiuuulssdy
e asdunuusanndadrdaglusunsy Microsoft Excel 2016 Usznaugasuduaumdn 3 via
Tawn (1) uruutayalasinIsuazaunsal (Input & Material), (2) wususIANEUEE (FUll Cost
Calculation) uag (3) uHuauluiauesian (Quotation) nanmsAnwILUUUSELEUTIA LT BIR UKL

AudnasUluansan 4.1 aail

19199 4.1 HaNSANYILUUUTEHUTIANTR9f LuLUUA LAY

3I18N13

WNAYBINITANYI

WHUSTUTIAN

LidnnguuaziSesddunisldnugunsaifineadesivaindifes
aunszyluwsunuvdnusazyin
lifinsenlostoyaseninunusiunaniia 3 via useinng
d‘ " ¥

Wwenleaualiasudiu
wumuwewrastayaluwkuundnusazyia
an1suTulseteyaliidutagdu 1y Ardneretalug A

v oa

UseNUAUA wavAInaIaum

ATV IULASLEAINE
ANSN15V9Y

1

n1snsendeyaluuiusuman: esonludnsdaviunuay
sudeyaluvudssifiunadesunuunadn vligldnudes
nsendeyadisaulasianundwiliidnnruaduarens
relfiAnauiiawann (Human Error) lunsdiifulassmsuune
Tnajisieslddoyasruauun

NSWARINAAWS NV uuundnausauantoyalag
SlusfA weil

(1) uruudeyalasinisuazgunsal wanINaNITAMLILAUYY
vaalAsIN1snesnludf

(2) WHUMUTIANAUBVY WAAINANTATIIS U ULAaZlsUBa
lasanslagdnlud

(3) uunululELeIIAY LaANANIAUINTIANEVIEYaIlATINTS

BRI
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579019 NAYBINTTANET

N30 U7 U3 98197 0y a LUK U UE N: Hlvaudesdudin

Felaseamsmenules viedndayaiiagiwad/uonlunsiuauman

gas/Handu/a1denns|- wugasmsanuan lua van au gas uagms
vineu

wutlandu Teun SUM Tunssiusmauyu

TLinunslAdIN1sVNauY

43  a1sleunuudsedivsianlesdurasaindiiesuseaulnwauiunanviinauliuainie

wuuUsziiusiadesuresaindifssusetuliiiunansriinauiueinia vissunda
«wuulspiusad ssdunuulng” Fewamnlaelusunsu Microsoft Excel 2016 Usznauniy
WHLUMAN (Worksheet) wasuriauguteya (Database Worksheet)

431 WHWIUUNEN sﬂ%mu%ﬁwLﬁumsﬂizLﬁu'swmﬁaaﬁuimalﬂ'j’uﬁumwé’nm'wﬁf’u
\esnusuundniduuiunuiivansminsiautas uanwad i ureInsusELiiy
s eru Tnowdadu 3 wiuaw 1&un wdunudeyalasenisuazgunsal (input & Material)
wuuIALEuaTne (Full Cost Calculation) wazususnuluiauesian (Quotation) laun

4.3.1.1 wiuanuteyalasinisuazgunsal gldnuagldouuivnudeyalasinisuag
gunsal dail
1) n1snsendeyalasinis gldnunsendeyalasimsianzdiudeya
Fevuslnsonieavinti 1wy Project Name, Customer Name 7
funtstarsieazidonvesdeyadi fosnseniosuaz ey ai uans
Tnesnlutfludiudoyalassmsluwiunudoyalassmauazgunsaissyluduussuasiduiiues

UM 4.2 uaszylude 1. uazte 2 1915191 4.2 AEIAY

UniGear2S81 _ __ ______. Ny ——— P o e — 1
Project name :, Customer Name : im
Tender/Sales - |End Customer: :
pate: [|E | product Type: :
_|Area / Place: 1| Cadkrabang e
|site Province: 1Bangkok I
Country :_ Thalland . ¢
Rated Voltage | S kv
Main busbar | A
Fault duration A KA
U e s e dec

Uit 4.2 dndeyalasimisluuiuaudeyalasinisuazqunsal
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A1319% 4.2 TwazBuatayalasinmslulsunuteyalasinisuazgunsa

v

UGHE SN8azLRYn

1. dayaiifansenias

¥olAsans (Project name) PolAsang

NUNNUUTLEUTIAUT BN NILNY | FaNUNIUUSLEUSIA ST aNUINITUe

(Project name)

[ ' ] [

b2 a v v = a o Sa R ] a v
HEadauA1/gnAT (Customer Name) | 4BUIBNVIAAADTDEUAN
H3UdUAI (End Customer) YBUSYNNTUAUAIMIDLNYBALATINIG
e ¥ TRTE Ry : =
NUNFAARI (Area/Place) ANTUNNAARIAUATILAULVN/DILND LAZILYI/R1UA
WIINARA4 (Site Province) ADNUNNAARIFUANTEAUTINIR/1D4
UszinAnansa (Country) A0UNGARIAUATEAUUTENA
a o a & a (4 a v o a € & v 1
WNREInYLNES (Rated) AAANITVIIUVBIEIATLAYT LA

1. NNALSIAY

2. WnANseaveIlauns

3. NNANTELAGRINRT
2. Yoyanuanslaednludia
Fu# (Date) Fumihmsideguwlawisensenteya

U WNANITINY WAZIIUIUVDIAIATLNYS

windua (Product Type)

LY/

¢ o

2 msidenuazszynugunsaliiiindeaiuaindiies Wegdldnunsen
19yalATINITATUAIULET ﬁﬂ‘ﬁmummsmﬁ'aﬂqﬂnmiﬁﬁmﬁmﬁua?m*&ﬁai‘mhiwmimaﬂ
antiftaistuludunisidenuazszysunugunsaiiifstostuaiadiiesnuiiuandudulsy
ylimduresguil 4.3 dwiuduiivuasiduusysianaulugui 4.3 e sadwimauanssan
semihelagdaluiiainnisidensiemsaseunivdneiu uazduiigldarunsendnugunsnid
Rerdasnmdy fMegrsnsidenuazszydnaugunmifiifsdesiuaindifissansmenisasey
amntilanafamsed 4.3

lunsdifg ldaunsendeyaiingunsallansudiu agliawnsaden

v

gunsaifnetesiuaingiiesle
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Fault duration) ! KA é (é; -~
sec EElE B E
EES S S

SUPFLIER DESCRIPTION |UNIT COST (THE)DRDERING CODE|DISCCUNT] & 8§ § S S| QTY
£ €000

incomming 2
Qutgoing 1
Qutgoing 2
Qutaoing 3

g

Ul 4.3 dumsdienuazsrydnnugunssininesdostuaistifesusivnudeyalasmsuazgunsel

A9eft 4.3 fhegunmadenuazszysnnugunsaifineadesiuaiadifivsannmensaseuannd

o w o ° ¢l o Yy @ a da &
a1y ﬂ"lﬁkaﬂﬂLLa%’:igU‘Q'\UQUQﬂﬂiﬂJ‘V]Lﬂﬂ?‘UENﬂ‘Uﬂ']ﬂ‘ULﬂEJi

aUnsalvamnauuI el

1 |[donussiannisyinauvesaintiies wu arusuliuds (incoming) druidneluvireen

(Outgoing)

2 lwamanademiisuesaindiisuargunsaliineitoslnednluldi

3 lsyysuudiadiiefuazgunsaiineides

4 |Aengunsaldinneasns Wy iwesinlInines ABuLNNADS

[y Ad a 6o ca cw 1 v vy do w
EJﬂL'Jiﬂur\'imﬂﬁ')ﬁ‘ljLﬂﬂiNQUﬂimﬁﬂm@?ﬂﬂiagLLa') IﬁmqﬂlﬂwaWﬂU 5

5 |aengunsainTindunseuaiiaiu

6 |donsiadlesiumuausiesnmsvesgnAmIonuiuiEnimun

L4 Y a
QUNTUVBIHHANNBUBN

7 | Benviloutvaneadasiiesa launrioulalusesu wazniowladnseid AUAUABINITUDY

AnAviemuNUITVAmUA

8 |dengUnsaivadeuiilofinnsideniiadvaiu

a Y a a A A o ca ¢ & a ¢ v _aa ¢ o v
9 La@ﬂ@jNamLLaﬁﬁu@LﬂiaﬂN@?ﬂL‘UU haﬁmmas wauUiwas damileas unu

10 [szydruaugunsaliady 1wy iessliuansaniuy weoshnusninesussdus Wudu
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3) nsuanesImaIndiieslaesnluld Wedldeudenuasssydiuny
gunsalilnentesivaindifiesudn druvesnsuansmaindiiessnludfozuanssimaindiios

Iﬂﬂé’miuﬁ’s?mmﬁuﬂiwmgﬂﬁ a.4

A1a5u1e

QTY| Total price (THE)

Incomt
Incomr|
D,

S
€
c

DESCRIPTION  [UNIT COST (THE)[CRDERING CODE|DISCCUNT]

1 FenTuvesgunsniiieIteg

AuaIndiies veeng uuivm

WwUU

2 [MTNvesgUnsalningIdes

SWITCHES : “oal
INDICATORS 3] ; "t g I
THABB ucE 4. P a1 13-

fuaiadiiesvenanneuen

3 smvesUnIniniieIdes

TOTAL
TOTAL PRICE _

AuaamgLies (1) + (2)

UM 4.4 dumsuansnmaindiieiinesnluiiluwivnudeyalassnmsuazgunsal

4) msduiinvsedredeya Wedldnudemistuiindeyavedlasmnisuas
- maadedifies Wnadu “SAVE” aundulssyiamBounesgud 4.5 Wetufinuuuussdiusaa
Lﬁvaqﬁuiﬁ'l,ﬂu%aLﬁmﬁ’U%alﬂsam'5'17f'fi’mm'lul,m'u\1ﬁuﬁz’)’ayja‘[ﬂsqmmazqﬂn'mi waiteldau
seamsdadoyatanun Tinays “CLEAR” mududsyrilananvesgui 4.5 edstoyaiavun

nsaifinaUu “CLEAR” aglianunsadoundu/jaudeyals

| UniGear 251 ! o a o a
;Project name - Customer Name - ~ A :r *S;\_V;En ‘:(1‘) a1y f'lj)ﬁi.l“lﬂ
| Tender/Sales : End Customer : ' 1 [psuunnvaya
Date: Product Type : (2) i
Area / Place: T e
Site Province: | Bangkok [ : 2 NNTANNTBYA
Country: Thailand

JUT 4.5 dumstuiinviedsteyaluwiuanudeyalasinsuazgunsal
amsmvainsldnuusiunuteyalasainsuazgunssiansiagui 4.6 Tagfmunli

Aldnunsendeyalasins denuazszyinugunsaifitiedesivainfifies uasuansmemaing

\eslagdnlusid samdeldin “SAVE” wia “CLEAR” dwiuluiinviedsdoya
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UniGear 281

{

Proiect name © ‘Customer Hame :  [KITL SAVE |
Tender/Sales : {End Customer . [KIATL o
Date: Product Type:  |UGZSY : (VY AkA'ste O pn CLEAR |
‘Area ! Place: Ladkrabang <<Pebvery Term
{S2e Province: |Bangkok n) <<Jdamal cost for iransportation fo Ste (Q)
‘Country. Thailand b
Rated Voliage 3 W
dain busbar A
Fauk Level KA -
Fault duration isec gg"“"??“‘"ﬁfjﬁmg
i EE%%%%%%@%%'S [
SUPPUER DESCRIPTION | UNIT COST (THB) |ORDERING CODE [DISCOUNT(%)  § § £ € € £ § ggge &l ary |Towpricehg
: Fil 550000;00333
1.UG 281 : KV AkVsec
AB8 ncommeng 1 > i
AB8B incomming 2 : iR
535 Outgoing 1 ! e : : A
Az3 Outgoing 2 O
485 Ougong 3 i
AB8 Outgoing 4
AB8 Outgoing 5 |
AS8 Outgong 6 !
ABS Ouigong 7 i
AB8 Qutgoing 8 |
ABB Outaoing 9 ] : : : : : ql
) Outgoing 10 )
C8 (VD4HD4)
485 Circut Breaker
A83 Circit Breaker ;
B8 Ciccut Breaker i , s K% I :
contactor (VSC) |
1488 Contacto : (GU) by W - — | L (ﬂ)
A58 Contactor ! gy L L : e |
A58 Twindow 2CT : |
Relay , i
1488 Protection Hbial b= @ BF 30 WIIINS B 7 0§ AAAARARANA WY & W7 | EVS H
a3 Protection Relay
TOTAL
[ ATERALCOST 7o Third partes) &
ALCE(VT) Voltage Transformer
ALCE(CT) Currert Transh

anteche Test switch
ateche Test Prig !
Meter M
leter § Ammeter {
deter 2 Vokmeter i
Meter 3 Digital Metet !
Heter 4 Analog Meter / B
e | TOTAL s a0
HATERIALCOST (£ rom Siack:
THABS AUXILIARY RELA! i RN
THABB SWITCHES f 100] R R
THABR HOICATORS 2 100] IR RN
THABB |#IATURE CIRCUIT BREAKERS | 100| IO e e T
THASS OTHER ITEMS 100 R I R R
THABB \Wiring Material Wethout Labour Inc/Ti€ 100] i
THABS Wiring Material Without Labour Ot 100]
THABB Winng Matenal Without Labour VIRis 100}
TQTAL

Ui 4.6 wiunudeyalassnsuazgunsal
(n) nsnsendayalasins () madenuaszyduugunsaiiiedesiuaindiies

(R) MIuanITIAEInGLResanluTR wag (1) Uu “SAVE” waz “CLEAR”
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4.3.12 wduswsaiauenie Wedldnudesnismsusmanausse T¥nsensian
l&ua (Sales Price) wagdaluan1svitaru (Man Hour) Tuwsiunusanaueny (uduussaes
307 4.7 FausiurusieiaueneszAwniilsvesdasmsiag sy

Tunsdiigldnulinelatusaiauens TRsauiuneiaueresauni

azlanlsvealassnisaudifiivius

FULL COST CALCULATION |
LPG: Customer Name :
Project name: Eqd Customer :
Date: Product Type: UG ZS1:()kV AkA/secO pn.

Site Location : Ladkrabang, Bangkok, Thailand

FCM Category descnptlon |

SALESPRICE NN S
Net Sa!es Value 'Net price should exclude VAT
- Discounts

TOTAL NET SALES PRICE I
MAN-HOUR
MATERIALS |
TRANSPORTATION -
TOTAL PRODUCTION COSTS -
FULL COST ‘ -
NETRESULT/NET RESULT MARGIN -

E‘U 47 LLNU\‘]’W’S']?]’]LHU’EJ“U']EJ

4.3.1.3 wiunuluauesian dieflinudesmsnasnluauesien Tnady “copy”

Tuwduonluiauesiam udulszvesguil 4.8) wednaenlulaue A uazitauasiogndn

= it T
Quotation : L5 ICOPY |
Item’ Description __Qty. | Unitprice(THB) Total price(THBY |
1 ()kv MEDIUM VOLTAGE SWITCHGEAR S 0 0
1.1) Switchgear A : kv A kA/sec
UniGear ZS1
Total price excluding VAT ; 0
Pleasg note: Transfer Price does not incly;ie Revmu’nera.}ionb st i

3'1.] 4.8 LLNUQ’]ﬁIULﬁU@'ﬁﬂ’]
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4.3.2 uwdunugnudeya Wuwiunuinurudeyauardafivludnvasgudoya 3 Usaan

3 5 W Kol

4321 pudsyaussinndeyatazsiauaanisdnddudi (Uil 49 () THun urua
FudayasiAdndedumm (Std Price)

4.3.22 rudoualszinndayaialuuazdeyaiunaiavesaindifesuazgunsal
AAeTes (U7 4.9 (@) 1dun uiunugudoyaaindifies (Data SWG (ABB) unusugiudoya
gunInivenguuivnedl (Data ABB Supplier) uazunuugudeyagunsaivefnanagusn
(Data Third Party Supplier)

4.3.2.3 gudeyalssinnyadeyadmiunisaienenaseuandildluntununan

(3UT1 4.9 (@) loiun wiuugedaya (Database)

Provi : Cl
Amnat Charoen 617] X000 S
Ang Thon OO 12 630[25/31.5 |IF CB Inc 650mm 630A XXXX
2 9 A 12 630{25/31.5 |IF CB Out 650mm 630A XXXX
Bangkok 50| XXXXX 12 620/25/31.5 |BT CB Tie 650mm 630A XXXX
Bueng Kan 787! 000X 12| 630]|25/31.5 |RM Riser VT 650mm 630A XXXX
BUiR 12 630]/25/31.5 |DF NALF 800mm 630A XXXX
uriiam 410] 00X 12 630[25/31.5 |IF Contactor 650mm 400A XXXX
Chachoengsao 82| XXX M Bus VT 650mm 630A
Chai Nat 194| X000 : ’
Chaiyaphum 342/ XX HD4/P 12.06.25 P150 |HD4 E Hoafp 12| 630 25] XXXX
Chanthaburi 245] %0000t HD4/P 12.06.32 P150 |HD4 HD4/P 12] 630 31.5]  XXXX
- HD4/P 12.12.25 P150 |HD4 HD4/P 12] 1250 25| XXXX
Chiang Mal 695| XXX HD4/P 12.12.32 P150 |HD4 HD4/P 12] 1250 31.5] XXXX
Chiang Rai 705! Yo0xX HDA4/P 24.06.25 P210 |HD4 E HD4/P 24 630 25)  XXXX
- HDA4/P 24.12.25 P210 |HD4 HD4/P 24| 1250 25]  XXXX
Chon Buri 91| XXX
Chumphon 463 X000
Kalasin 510] XXX
Kamphaeng Phet 358| X0OX ACCUENHMultifunction Digital Power Meter Acuvim-II-E XXXX
: ACCUENE|Multifunction Digital Power Meter Acuvim-lIl-W XXXX
Kanchanaburi 128] XXX Al Multifunctional Digital Meter Ai205 Pro | XXXX
Khon Kaen 480] 000X Al Multifunctional Digital Meter Ai205 Pro T ] XXXX
Krabi ARTEL |Multifunction Digital Power Meter MDM3100 XXXX
fabl §14] XX00X CEWE _|Multi functional panel instrument Elite 447 CLO.5 XXXX
(n) ()
Volt 12 24 :
Main busbar 630 1250 1600 2000 2500] 3150] 4000)
Fault Level : 25 315 40 50|
Fault duration 1 3

JUN 4.9 grudeya 3 Usvnw

(n) Yeyauazsimvasnsdndsdu (v) feyarnluuazdoyaiBavaiavesdindiiesuazqunanl

Miertes wag (n) Yedeyadmiunisasiesensaseuaiu
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4.4 wanisnagaunisideiunuuyseiiusiadasfuvasaindifesuseaulniauiunans
YUNAUIUDINA
nansnegeunMsiiruuuuUTsdiunaidesduwuulnildsunseyaseianminnuly

o w

wnunUseiusaazununuealndiissustulniuiunatwesusTv edld (Uszmelvy) 3110
wanasasiolul

0.4.1 nanmsmaasunisidauadei 1 iedumtaunnsssvesuuuUsEilusandeady
wuulniuazusulgvudlamudeaueuusvesinageu wuirgvaasunalalunisldnuwuuisaidiu

svanteegunuulnudmsuadadinesusasuininurunasrinauius INIANINNALSIAY 12 wa

24 KV iszannsaldaldegazainuazsansa Tounnsewuaganisuiuugvunluveuy

UsziusianUeswrunuulniuanalumisen 4.4

A5 4.4 wamsUiulsvanluuudssdiunaesiuunuull

N1INAEaY Yaunwies nan1susulsvuily
lasens A
WHUNUTBYA Lifimsfmuasiunugunsaifdentd fwvuasiuiugUnsaifidonldgedn
Tassmsuazgunial |gen winfiy 12
Foyanluuardeyadanaiavomiio iia/anguroansiaulasaiesdiofn
waaadesdiotauaziniesiatal |uaziad eed o daldinunzauuasy
winzauazlinsounquynnslianu | aseusauynnnsldau
simeindiisuazgunsaiiiisates | vesaas waydmuanmaiadiies
hilnafiusimase uazgunsaifiAededilndiunaesa
wiunuluauene [Lild5 ssdduionesduiinans | ¥ uteninud 14 lunruausenis
msfnsagunsl Auruaysiaansliianuseuioy
wazauy ol
wiunugnudeya |3 (Configuration) vesitag Ueaiu iinsuvessiadtasiulinsaungumn
hinsounguynnnslde N3l
15913 B
wunuvdnuas | namstestunsudlvieyauazgas/ iiunsdestumsudleteyavesusdiy
WU UTDYA Hardw/dsmsvinnu (Protect Sheet) [ 91uma nuazwH U IWToYA 113
Yaatumsuiludoyauazgns/dedu/
damsvinanu
wupli i eusesreimsdaninlu |asedeunnuisuiesresmsdanii
WHUAL Tuudunulipsuduuazeay ol
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1.4.2 nsvaaounsldcuaied 2 WeaFsuiisunisldaunuuyssidunand sy
wusaAnuazuuulnl wuidnadeuwslalumslfaunuuysadunandosiunuulninge
Ussvdananlumsussdiunauaglfnuuandavesilaiduuin @5l 4.5)

4.4.2.1 vamsliau deldmuuulssidusandowuwuud aiuuazuuyln
frageuldiiatedslumsusziiusanann 5 92l 50 uit 1y 3 alus 35 udt anudasy vie
Uszndananads 2 49l 15 unit (38.57%) esnuuudsadumandoswuwuulmifingass
swmsaseuandludiunmsidentasssyiniugunsaiiiisatesivaindifeslunsunuteya
Tassmsuazgunsal uasiimsdaviununugudoyadmiunissrddoyaluwkiuanudeyalasenis
wazgunsal uiuusInnauey uazusdunuluauesian vinligflnulideudsnardumdeya
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Item| Description ' Qty. | Unitprice(THB) | Total price(THB) |
1 12(12)kVv MEDIUM VOLTAGE SWITCHGEAR i 1 XXXXXXX XXXXXXX
11.1) Switchgear A : 12kV 1250A 25kA/1sec 5 | "
|UniGear 751

(1 pn.) IF CB Inc 650mm 1250A, MAIN BUSBAR 1250A
(4 pns.) IF CB Out 650mm 1250A, MAIN BUSBAR 1250A

‘Total price excluding VAT i ' XXXXXXX
Please note: Transfer Price does not indude Remuneration ! i
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1. @edifesuserulnihnaneinawiueinia 8o ABB Ju UniGear Z51

UniGear ZS1is medium voltage switchgear with a metal enclosure,
suitable for indoor installations. Metal partitions segregate the
compartments from each other and the live parts are air-insulated.

Since the switchgear is highly modular type, this The use of these units allows extremely efficient
make simple selection of components required by  use of space. In addition UniGear ZS1 single

any application. busbar is possible to combine to other members
The functional units of the switchgear are of UniGear family like:

guaranteed arc proof in accordance with the IEC

62271-200 Standards, appendix AA, class A - UniGear 550

accessibility, criterial to 5. - UniGear 500R

All the installation, operation and maintenance + UniGear MCC

operations can be carried out from the front of

the unit. Normal operation conditions

The switchgear and the earthing switches are The rated characteristics of the switchgear are
operated from the front with the door closed. guaranteed under the following ambient

The switchgear can be back to wall installed. conditions:

Apparatus « Minimum ambient temperature: - 5 °C

The range of apparatus available for UniGear ZS1 « Maximum ambient temperature: + 40 °C
switchgear is the most complete on the market,

including: For different temperature ranges, please contact

your ABB sales representative.
« Withdrawable vacuum circuit-breakers with
mechanical or magnetic actuator Ambient humidity:
- Withdrawable gas circuit-breakers
- Withdrawable vacuum contactors with fuses

maximum 24 h average of relative humidity

.- Fixed version of switch-disconnectors 95% RH
« maximum 24 h average of water vapour
This makes it possible to offer a single | pressure 2.2 kPa
switchgear-user interface, with the same - maximum monthly average of relative humidity
operational and maintenance procedures. 90% RH
The switchgear can be fitted with instrument « maximum monthly average of water vapour
transformers or sensors for current and voltage pressure 1.8 kPa
measurement and protection and any type of
protection and control unit. The normal operational altitude is up to 1000 m
above sea level. For higher altitude applications,
Switchgear, busbar configuration please contact your ABB sales representative.
In the completion of the traditional functional Presence of normal, non-corrosive and
units in single level-single busbar arrangement, uncontaminated atmosphere.
the UniGear ZS1 switchgear platform is fitted
with:

« Double-level

« Compact units equipped with contactors with
fuses

- Double Busbar Systems

U7 0.1 dayaluuazteyaidaunalinvesalndiiesusulnihuiunaravilnauivennea
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Standards
The switchgear and main apparatus contained in
it comply with the following Standards:

|EC 62271-1 for general purposes

IEC 62271-200 for the switchgear

|EC 62271-102 for the earthing switch

1EC 62271-100 for the circuit-breakers

|EC 60071-2 for the insulation coordination
|EC 62271-106 for the contactors

|EC 60265-1 for the switch-disconnectors
IEC 60529 for degree of protections

Colour of the external surfaces

RALT7035 - ligh grey (front doors and side sheets).

Other colours are available on request.

Degrees of protection

The degrees of protection of the switchgear
conform with IEC 60529 Standards.

UniGear ZS1 switchgear is normally supplied with
the following standard degrees of protection:

« [P4X for the enclosure
. IP2X for the partition between compartments

On request, the external housing can be supplied
with a higher degree of protection; in this case
please contact your ABB sales representative.
The electrical characteristics of the switchboard
can vary for ambient conditions other than those
described in the previous section and also if a
higher degree of protection is used.

Electrical characteristics

Rated voltage ] [ukkvlk A 7.2 12 17.5 24
Rated insulation voltag / 0 20 N P Ge s AR 24
Rated power frequency withstand voltage TNl \ P N o D N5 50
Rated lightning impulse withstand voltage kv 60 75 95 125
Rated frequency o » L L [Hz] » ‘ SO‘/ 60 SO‘/ 66 50“/ 60 50 / 60
Rated short time‘\;lithstand current 'M‘i‘kA / 3s] .50 ...50
seaktiont ] e X kAl 125 125 125
infernalvarc witl;mstand.cufren{ kA / ]:s] 50 .50 ] 50
PR 1 Wiash 3\ i (154D Ry A e ANACAY B & 4000 4000
630 630
Circuit-breaker rated current [A] —- A a4
2 000 2000
2500 2500
2 3150 3150
Circuit-breaker rated current with forced ventilation [A] 3599“ 2 3 600 -
4 000 4000

GB/DL versfon is avaifable with higher request in dielectric characteristics (42 kV) and short time withstand current (4s)
The values indicated are valid for both vacuum and SF6 circuit-breaker

For panel with contactor the rated current value is 400 A

CSA version is available up to 27.6 kV ¥
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UniGear ZS1
IEC Classification

With the release of the IEC 62271-200 standard, new definitions and
classifications of Medium Voltage switchgear have been introduced.

One of the most significant changes is that
classification of switchgear into metal-enclosed,
compartmented and cubicle types has been
abandoned.

The revision of switchgear classification rules has
been based on the user’s point of view, in
particular on aspects like service and
maintenance of the switchgear, according to the
requirements and expectations for proper
management, from installation to dismantling.
In this context, Loss of Service Continuity (LSC)
has been selected as a fundamental parameter
for the user.

According to the IEC 62271-200, UniGear ZS1
switchgear can be defined as follows.

Loss of service continuity - LSC-2B

The various LSC categories describe possibility of
keeping other compartments and/or panels
energized while a compartment in the main

circuit is opened. The defined categories are:

LSC-1: The whole switchgear shall be put out of
service for opening a main circuit compartment
for normal operation and/ornormal
maintenance or for gaining access to any
switchgear components

LSC-2A: The same as LSC-1 with the exception
that the main busbars and the functional units
adjacent to the one under maintenance can
remain energized

LSC-2B: The same as LSC-2A with the exception
that the cable compartment can remain
energized

UniGear ZS1 is classified as LSC-2B because the
busbar, circuit-breaker and cable compartments
are physically and electrically segregated.This is
the category that defines the possibility of
accessing the circuit-breaker compartment with
the busbars and cables energized. In case of
using the fixed version of the switch-
disconnector, the panel is defined LSC-2A
because the cable and apparatus compartments
are not phisically segregated.

Partition Metallic- PM

With regard to the type of partitions or shutters
between live parts and an open compartment, a
distinction is made between two partition
classes:

« Class PM (Partition made of Metal)
« Class Pl (Partition made of Insulating material)

UniGear ZS1is defined with PM partition class
having the segregation between compartments
made of metallic sheets/shutters.

Interlock-controlled accessible compartment
The front side of UniGear ZS1 is classified
interlock-controlled because the access of the
compartments containing high-voltage parts,
intended to be opened for normal operation and/
or normal maintenance, is controlled by the
integral design of the switchgear.

Tool-based accessible compartment

The rear part of the UniGear ZS1 is classified tool-
based because it is possible to open the
compartment containing high-voltage parts, that
may be opened, but not for normal operation and
maintenance, only using a tool. Special
procedures are required.

Internal arc classification - IAC AFLR

UniGear ZS1 switchgear is classified IAC AFLR.
When the switchgear is specified and installed,
some fundamental points must be taken into
consideration:

. Level of the fault current (16...50 kA)

« Duration of the fault (0.1...1s)

. Escape routes for the hot and toxic gases
produced by combustion of materials

. Dimensions of the room, with special attention
to the height

Please consult your ABB representatives for
detailed information.

vV
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2.1 wesnnsninesviagayayinia 8vie ABB qu VD4
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General characteristics of the VD4 series

The VD4 series of vacuum circuit breakers conform to the specifications
of the following standards:

< IEC 62271-1

- [EC 62271-100

Rated voltage () kv 12

Rated frequency Hz 50-60

Rated thermal current A 630...4000(9)

Short-time withstand current and breaking capacity kA 1€..31.5 40 50 83

Making capacity . kA 40..8BO 100 125 () 158

Admissible short-time withstand current s 3 3 3 3

Fixed / withdrawable version /s o ofs o
d(mm) 150-275 210-275 210-275 275

Maximum overall H{mm) 205-310 310 310 310

dimensions a(mm) 450-700 570 - 700 600 - 750 750

fixed version) b(mm) 424 324 459 459

c(mm) 461-539 599 (*) 608 () 877

weight kg 73-105 94 - 180 147 - 260 260 S

Embedded poles . . . =

Assembled poles P g 2 o

Technical documentation

order the following publications for more details
about the technical aspects and applications of
VD4 circuit breakers:

- PowerCube modules code 1VCP0000SL

- Powerbloc modules code BA441/03€E
« UniGear ZS1 switchgear code 1VCP000138
« Z2S8.4 switchgear code L2288

+ REF542plus unit code 1VTA100001
- UniSec cod. 1IVFM200003

17.5 24 36 36/40.5

50 - 60 50- 60 50-60 50-60

630...4000 () 630...3150 () 630...3150 630... 3150

16..31.5 40...50 16..31.5 16..315 16...40

40..80 L 100...125 40...80 40...100

3 3 3 3 3

ofe o Sl o A

150-275 210-275 210-275 275 280 - 360 ()

205-310 310 310 328 328

450-700 570- 700 570- 700 786 /853 () 895 () - 1000

424 az2a 424 492 /789 (%) 555 - 686 (%)

461-599 (9 599 () () 631-661 876 /973 (9 1575

73-105 94 - 180 100-110 170/210 290 - 350
Quality System Environmental Management System
Complies with EN ISO 9001 Standards, certifiedby ~ Complies with EN I1SO 14001 Standards, certified
an independent organisation. by anindependent organisation.
Test Laboratory Health and Safety Management System
Complies with EN ISO/IEC 17025 Standards. Complies with OHSAS 18001 Standards, certified
accredited by an independent organisation. by anindependent organisation.

Ui n.2 deyarlluardeyaunaiinvesgesinusninesuiingaa me
8vo ABB ju VD4 (ABB. 2020)

54



v

2.2 Wwosnalusnineswinafing SFs %o ABB Ju HDA

General characteristics of withdrawable circuit breakers
for UniGear type ZS1 switchgear (12 kV) @

Circuit breaker HD4/P 12
Standards i IEC 62271-100 *
Rated voltage ur [kv] 12
Rated insulation voltage Us [kv] 12
Withstand voltage at 50 Hz ud (1 min) [kv] 28
Impulse withstand voltage uUp [kv] 75
Rated frequency fr[Hz] 50-60
Rated normal current (40 °C) Ir [A) 630 1250 1250 1600 2000 2500 3150
16 16 = = £ - o5
25 25 - 25 25 25 25
Rated Breaking capacity Isc [kA] 31.5 315 ~ 315 31.5 315 315
o = 40 40 40 40 40
= - - S0 50 50 50
16 16 - - - - -
25 25 = 25 25 25 25
Rated short:time Ik (k] 31.5 315 E 315 315 315 315
withstand current (3s)
- - 40 40 40 40 40
7 - - 50 50 50 50
40 40 P = e 3 -
63 63 - 63 63 63 63
Making capacity Ip [kA] 80 80 - 80 80 80 80
- = 100 100 100 100 100
2 = -4 125 125 128 125
Operation sequence [0-0.35-CO-15s5-CO] -
Opening time [ms] 35-60
Arcing time [ms] 10-15
Total breaking time [ms] 45-75
Closing time [ms] =85
H[mm] 633 702 702 702 746
Overall w [mm] 531 682 682 882 882
dimensions D [mm] 661 640 640 643 643
Pole centre distance | [mm] 150 210 d 210 275 275
Weight : [kg] 120 177 177 220 230
Standardised table of dimensions 1vCD000227 TN 7350 TN 7351 TN 7352 TN7371
Absolute SF_ gas pressure @ [kPa] 380 (430to31.5kA) 380
Operating temperature [¢C] -5..+40
Tropicalization IEC: 60068-2-30, 60721-2-1
Electromagnetic compatibility IEC 62271-1 -
IGRAY 1ype 251 hQear and 30 ™ » the switchqeat

wroad ventilation of the swilc

for further kformation, consul

U n.3 deyarhluuasdeyadavaiiavougesinusninesviinfing SFs

v
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General characteristics of withdrawable circuit breakers
for UniGear type ZS1 switchgear (24 kV) @

Circuit breaker HD4/P 24
Standards IEC 62271-100 -«
Rated voltage Ur[kv] 24
Rated insulation voltage Us [kv] 24
Withstand voltage at 50 Hz Ud (1 min) [kv] 50
Impulse withstand voltage Up [kv] 125
Rated frequency fr[Hz] 50-60
Rated normal current (40 °C) Ir [A] 630 1250 1250 1600 2000 2500®
16 = = 16 16 =
Rated breaking capacity Isc [kA] o s = £2 20 20
25 25 = 25 25 25
- - 31.5 315 31:5 315
16 - - 16 16 -
Réted short-time Ik [kA] 20 20 = 20 20 20
withstand current (3s) 25 25 b 25 25 25
< N 315 315 31.5 315
40 = = 40 40 =
Making capacity Ip [kA] 29 23 = 2 20 29
63 63 - 63 63 63
- - 80 80 80 80
Operation sequence [0-0.35-CO-15s-CO] -
Opening time [ms] 3s5-60
Arcing time [ms] 10-15
Total breaking time [ms] 45-75
Closing time [ms] <85
H [mm] 736 792 821 821
Overall W [mm] 636 653 842 842
dimensions D [mm] 799 799 788 788
Pole centre distance | [mm] 210 210 275 275
Weight kgl 125 177 177 220
Standardised table of dimensions 1VCD000236 1VCDO00099 TN 7355 TN 7356
Absolute SF, gas pressure @ {kpa] 380 380 380 (480 to 25 kA and 40 kA)
Operating temperature [°’C] -5..+40
Tropicalization IEC: 60068-2-30, 60721-2-1 -
Electromagnetic compatibility IEC62271-1 -

it with Cieuit breaker in UniGoan type 751 swite and 40°C

Dient eimparature cul sidae the swirchaear

ppiopiate forced vertiizlion of the swirchagear (1

1#

ic (-RLZ) Is inciucad 1o prevent cirtuit breaker racking.in with a

ary circuits not conm

(b} Rated curren fation the rated cu 300 A,

JU n.4 deyanluuazdeyalunaiinveuwesinusninesviinfing Sk
Ve ABB Ju HD4 #ifiausasiu 24 kV (ABB. 2020)
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23 AOULVINLADS D90 ABB U VSC

General characteristics 1EC 62271-106 VSC 7, VSC/F7,VSC/P7
GB/T 14808 Contactor Combined with
3.4.105 fuses 3.4.110.5
Rated voltage Ur [kV] 4.1 7.2 7.2
withstand voltage at 50 Hz Ud (1 min) [kV] 22 30 30 e
Impulse withstand voltage Up [kvp] 4.2 60
;(;ted frequency fr[Hz) 4.3 ] 50160 e i
Rated current 2o i 4.101 400
Short-timewithstand current for1s L E
Short-circuﬂ withstand current for 30 s ; ;5 T
Rated peak current Ip [kA peak] 4.6
Rated short-circuit time tk [s] 4.7 1
Breaking capacity up to (with f&;es) Isc [kA] 4.107 -
Short-circuit making capacity up to (with fuses) Ima [kA] 4.107 -
Short-circuit bl;eaking ;:ap.a:ity (Al 4.107,6.104 5,000 -
Shcrt-ci(cuit“;n.aking capacity [peak A] 4.107,>6.104‘ 13,066 7 -
Limit above which the fuse blows® (Al 4.107.3 2 510600, . ity
Number of operations (rated values)
Contactor SCO time/h 4.102 1200 1200
Contactor DCO time/h 4.102 1200 1200 ] ]
Maximum rated admissible overcurrent for [kA] - 56 -
1/2 period (peak value)
Rated load and overload characteristics in -
E;tego f use: % ChaE
(Cz;tegory AC4) 1'00 closing operations [A] 4.103,4.104 4,600 4,000
(Category AC4) 25 opening operations {A] 4.103,4.104 4,000 4000
Rated voltage of the switching devices and 4.8,4.9 i
auxiliary circuits T
Feeder typel (24... 60 DC) r ¢ u L] s A\ ® ;
Feeder type 2 (110... 250 AC-DC) u o C =
Mechanical life 4.105 1,000,000 1,000,000
Electrical life (category AC3)® = 4.106 100,000 100,000
Electrical life at rated current 4.106 1,000,000 4m1,000',(v)66‘_ﬁu v
Apparatus wear classification (type) N A Ay A0TSR L8 ; B hc e
S e : XY N " e BN,
Opening time [ms] - 11 35AGO vég—’GO
Closing time [ms] - 60-90 y 60-90 i
VvsC7
Ultimate performances for Rated voltage kvl - 2.2/2.5 3.3 3.6/5
. Motors kv] - 1,000 1,500 1,500
- Transformers [kVA] — : 1,100 1,600 ] i “;6—0;
. .Capacitors [kVAr] i . 1,000 1:500 1306
Ultimate performances for back-to-back vsc12 @
capacitor banks Rated voltage
. Rated voltage (kv] ¢ 2.2/25 iy 3.6/5
« Rated current (Al - 250 250 250
- Maximum transient current of the capacitor [kA] - 8 8 8
« Maximum transient frequency of (kHz] - 2.5 2.5 2.5
capacitor connection

sUi 0.5 deyavnluasteyaidunailavensuunninesavie ABB Ju VSC (ABB. 2020)



VSC,VSC/F12,VSC/P 12, VSC-S/GB, VSC-S/PGB

Starter 3.4.105

Combined with
fuses 3.4.110.5

12 12
4z Tz SR S
75 75 i
I i '50-60 ] i i
[3]
6000 R
2400
15
1 S
= sow i
- 50(2) -
5,000 3
13,000 -
e 2,000 i ;
1200 1200
1200 1200
55 :
4,000 4,000
4,000 4,000
u u
u ]
1,000,000 1,000,000
100,000 100,000
1,000,000 1,000,000
35.60 35.60
60-90 60-90 AA
VSC 12-400 A
6.2/7.2 12
3,000 5,000
4,000 5,000
3,000 4,800
VSC-5/GB, VSC-S/PGB
“e.2/12 12
250 150
- e .
25 25

(1) Depending on the capacity of the coordinated fuse.
} Value linked to the breaking capacity of the fuse: refer to the fuse manufacturer

2]
(3]
(4]
(5

(.
(7

documentation.

installation manual.

Electrical life obtainable by following the maintenance programme given in the

) This is the current value determined by intersection of the time-current trip curves
of two protection devices in this case the fuse and any tharmal protection relay.

) Overvoitage dischargers or RC filters must be fitted.

) For these applications use VSC 12 up to 7.2 kVinstead of VSC 7.

) VSC-S/GB.VSC-5/PGB mechanical life is 200000.

Weight and overall Fixed Withdrawable
excluding the fuses vsC7 VSC/F7 VSsC 12 VSC/F 12 VSC/P7 vsC/P 12
VSC-S/GB VSC-S/PGB
Weight 35 20 35 52 52
Overall a9 431 532 T e3s 635
466 350 466 53 3
622 228 702 657 657

Uit n.5 dayailuuasdeyaidanaiinvesnouunninosiiie ABB Ju VSC (ABB. 2020) (sip)
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Standard fittings ;

vsC7-vsCl2

1. MAC Drive with permanent magnets with
capacitor for storing energy (1b)

2. Auxiliary contacts-

Contactor Choices Normallyopen Normally
available closed

VSC7,VSC/F 12 1 S 5

VSC-S/GB

VsSC/P7 i 1 5 (SC0)-4 (DCO) 5

VSC/P 12,VSC-5/GB 1 5(SC0)-4 (DCO) 5

The electrical characteristics must conform to
the IEC 60282-1 standards.

The fuseholder is fitted with a special kinematics
mechanism which automatically opens the
contactor when even a single fuse blows and
prevents contactor closing when even a single

fuse is missing.

8. Isolation interlock with the truck (only
withdrawable contactor). This prevents isolation
or racking-in the contactor into the switchgear
if the apparatus is in the closed position, and
also prevents contactor closing during the

isolation run.

9. Operation counter

Mechanical operation counter for fixed

versions, electric operation counter for
withdrawable versions. This is a device which
counts the contactor closing cycles.

Characteristics of the auxiliary contacts of the

contactor

Rated voltage

24...250VAC/DC

Rated current Ith 10 A

Insulation voltage

2000 V-1min 50 Hz

Electricresistance 15 mQ
Un Cost% p o . In lcu
. 4 220 V~ 0.3 - 2.5A 25 A
3. Multi-voltage feeder. Different power supply o o e
5 24 V- - 40 ms 10 A 12 A
ranges are available: 1 M oY
60 V- - 40 ms 6 A 8 A
Feeder LV Feeder HV 110 V- - 40 ms 4 A 5A
24avd.c. 110vd. c. 220Vvd.c. 220 V- - 40 ms 25A 2.5A
30vd.c 110 V a. c. 50-60 Hz 220 V a. c. 50-60 Hz
4By d.c 120vd.c GESH AN "Control coil continuity' and "capactity survey"
60vd.c 120 V a. c. 50-60 H; oo 230 Va.c. 50-60 Hz contacts characteristics
125Vvd.c. 240Vd.c.
125V a.c. 50-60 Hz 240 Va.c. 50-60 Hz Technology Wipe contacts relay
127 V.d.c. 250Vd.c. Switchingcharacteristics:
127Va.c. 50-60 Hz 250 Va.c. 50-60 Hz Maximum switching power 1,200 VA (on resistive load)

130vd.c.
130 Va.c. 50-60 Hz

Maximum switching voltage

277V AC,300VDC

Maximum switching current

3A

4. Socket/plug with terminal at terminal box
5. Manual emergency opening operation
6. Mechanical open/closed indicator

7. Fuseholders (only for VSC/P and VSC/F)
The withdrawable contactor is fitted with
fuseholders able to hold DIN or BS type fuses
according to what the customer requests.

The fuses must have the dimensions and striker
of average type according to DIN 43625 standards
with maximum cartridge size e=442 mm and BS
2692 with maximum cartridge size L=553 mm.

Maximum rated current

5A@4 s

Contacts characteristics:

Maximum on resistance(Ron)

Maximum capactitance

150 mQ (measurec by
voltage drop 6 VDC1A)
1.5 pF

Timing characteristics:

Maximum actuating time

5.0ms

Maximum releasing time

2.0ms

Insulation:

Between contacts and coil

Between open contacts

3,000V rms (50 Hz/1 min.)

750 Vrms (50 Hz/1 min.)

Resistance (Roff)

Min. 1000 MQ at 500 VDC

U7 n.5 deyavhluuasdeyaiunainvesnouunnaesiie ABB fu VSC (ABB. 2020) ()
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SwadUeriu 8%a ABB u Relion

T R R T e
e} © © © © © © © © © © © ©
E g & &8 § # & . ¥ @9
o 3 9 o = = = = ) = = b ]
4 o -3 @ o o o @ @ « o o -4
Standard
ANSI X X
IEC X X X X X X X X X
Application
Arc fault protection application (o] o o o
‘Busbar application T e s
Bac‘k-upvap;;luica!icn X o 2 X X
‘E:p‘a citor bank appiicaticn : B o
“;“e‘;;e.—;';l’iucati;r{km e s e e i =
;3; r;’;?étor a;;;plicanon 4 g
VMotor;\ppIicavtiorrr\ . : X vO X
“Power management/load-shedding application — e e
Transformer application o = i X X z
Functionality Bl
Autorecloser X X X X X X
"circuit breaker ;:ontrellabih(y X X X X «r~—~--x~ £ -;(«-—» M;M ”M)W(V‘W“W;(‘“MM;( Tor X
“Conditionmonitoring X x5 il % AT X
Current-based protection. [=x— ) = P~ —= I S G
Distance protection
“Fault locator 3 T g v 7/ oA \\ A= : e xA K e
Generator differential protaction ; ' 3
LCD display with Single L;n;l;lagra;n (SLD) E B o - iy, ¥ s ; WX A ”Xk e X z
Line aifférential éro{é;:t.i;)n (in-zone transformer X
support)
ocad-shedding g
r;;tor diflurentialpro(ect.i;n VAR {— — > Y | i
On-load tap chgnger control -
Power quality X X X
Self-powered protection relay X
”—S«;r:chro-chcck """""""" A 1 il X i X
Generator/non-generator CB syﬁchronizing‘ {
Transformer differential protection W2z (1 §i X
vVvoItagevbased protection ) X X X X X X
Withdrawable release mechani;r; B 5 X X X y va : e 4 ;(”w‘ W;(—-“ X i X
U d‘ v

sU n.6 dayavaluuaztayaduvaiavasiadie
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4. wiouUauninsliodn 8We Alce-elektrik 3u Indoor Current Transformer waz Indoor

Voltage Transformer

Type AB36-1 l AB36-3 l AB36-T1 l AB36-T3

Rated data

Opere.atmg voltage [kv] 36

(maximum)

Test voltages [kv] 70/170

Rated frequency [Hz] | 50 or 60

M§x1mum rated (Al 3000

primary current

Secondary rated current [Al lorS

Rated short-time

thermal cutrent Wl [kA] : max. 60 [max. 1000 x la]

Rated dynamic current loyn  [kA] max. 120 [2,5 x lw]

Weight [approx.] kel 42 52 46 56
(n)

Type VBFi12 VBF24 VBF36

Rated data

Highest voltage for equipment, (v 12-175 24 y 16

Um [r.m.s.] 1

Test voltages [kVv] 28/75 - 38/95 50/125 70/170

Rated frequency [Hz] 50 or 60

Rated primary voltage, Y

Un [max.] [kVv] 12/V3-15/V3 24/V3 36/V3

Secondary voltage vl 100/V3or110/vV3o0ri120/ V3

Rated burden in class

se el VAl 5-10-15-20-30-40...

Maximum rated burder for protection

purpose in class 3P/6P (vAl e

Thermal limiting current for earth (Al 6

fault detection winding

Rated voltage factor [8h] 1,9 Ua

Weight [approx.] [kel 26 35 48
()

U7 0.7 deyavinlluazteyailunaiiavemsioulanniosioin Bve Alce-elektrik

(") 34 Indoor Current Transformer wag (¥) Indoor Voltage Transformer (Alce-elektrik. 2018)
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5. \p5edlin 80 Ai:cuenergy iu Acuvim Il Series High Performance Meters

FUNCTION LIST

EACUVIm IES Acavim IW.

. © Option; Blank NA

Phase Voltage V1,V2,V3, Vinavg o o ° °
Line Voltage 1V12,V23,V31, Vllavg ° ° ° °
Current 11,12,13,In, lavg & o . e
Power P1,P2,P3, Psum . b o 9.
REAL TIME Reactive Power 1QLQ2,Q3,Qsum 2 ot e o
METERING | Apparent Power 'S1, 52,53, Ssum [ o ° o
Power Factor PF1, PF2, PF3, PF o s . *
{ Frequency T / i N b B
METERING Load Features Load Features . ° i e
Four Quadrant Powers | Four Quadrant Powers ° ° ° o
Energy Ep_imp, Ep_exp, Ep_total, Ep_net, Epa_imp, . 5 o %
: Epa_exp, Epb_imp, Epb_exp, Epc_imp. Epc_exp R
Rl Eq_imp,Eq_exp, Eq_total, Eq_net, Eqa_imp,
| ENERGY & DEMAND Reactive Bnere) | Eqa_exp, Eqb_imp, Eqb_exp, Eqc_imp, Eqc_exp s 3 3 2
Apparent Energy Es, Esa, Esb, Esc . o o L
! e Dmd_P,Dmd_Q, Dmd_S, Dmd_l11, Dmd_I2, . o pe .
: Dmd_I3
. TIMEOFUSE Encrgy/maxdemand | TOU, 4 Tariffs, 12 Seasons, 14 Schedules e
TOU - DAYLIGHT SAVING 5 Month/Day/Hour/Minute
TIME Jrofiustableamats l‘v1onth§We¥;lk/Firs/t few weeks/Hour/Minute i
WAVEFORM Voltage and Current Trigger, Manual, DI change, Sag/Dips, Swell, o
CAPTURE Waveform Over Cument
Voltage Unbalance U_unbl - b & .
Factor i
Current Unbalance MC5s1 4 o 5 .
Factor i
: Voltage THD THD_VLTHD_V2THD_V3, THD_Vavg e . . o
MONITORING POWER QUALITY | Current THD THD_I1, THD;IZ, THt?d_l, THD_lavg ° ° ° °
iR SRBAIcS Harmonfcs Zm to 63§ﬂ (50H or 60Hz} 8 < o ot
Harmonics 2™ to 15" (400Hz)
Voltage Crest Factor Crest Factor o ° o °
TIF THFF ° e °
Current K factor K Factor ° ° o i i
¥ Each phaseof V&[; Totalof P, Q, S, PF&F,;
STATISTICS mﬁ:ﬁ;ﬁ:‘;‘;": ;‘;ﬁg w2 IL,12,13, P, Q&S: Each phase THD of| @ . o .
V &; Unbalance factor of V &I
V,1,P,Q,S,PF,V_THD &1_THD Each Phase
and Total or Average; Unbalance Factor of V :
ALARM Over/Under Limit Alarm | &1; Load Type; Analog Input of Each Channel; ° ° ° : .
Demand of 11, 12,13, P, Q&S; Reverse phase
sequence; DI1~DI28
ES&ETRL%%E; Sag/Dips, Swell Voltage .
i F, V1/2/3/Inavg, V12/23/13/lavg, 11/2/3/nfavg,
i P1/2/3/sum, Q1/2/3/sum, S1/2/3/sum, PF1/2/3,
i PF, U_unbl, I-unbl, Load Type, Ep_imp, Ep_exp,
i Ep_total, Ep_net, Eq_imp, Eq_exp, Eq_total,
DataLogging 1 Eq_net, Es, Epa_imp, Epa_exp, Epb_imp,Epb_
OTHERS DATALOGGING | Data Logging 2 exp, Epc_imp, Epc_exp, Eqa_imp, Eqa_exp, ° ° o
Data Logging 3 Eqb_imp, Egb_exp, Eqc_imp, Eqc_exp, Esa,
i Esb, Esc, THD_V1/2/3/avg, THD_11/2/3/avg,
i Harmonics 2™ to 637, Crest Factor, THFF, K
i Factor, Sequence and Phase Angles, DI Counter,
Al, A0, Dmd P/Q/S, Dmd 11/2/3
Bytes - 8MB 8MB 16MB
; ONBOAZ?ZEAEMORY Memory With AXM-WEB-PUSH 4GB on all 4 models ° ° ° : °
! With AXM-WEB2, 8GB on all 4 models ° ° ° °
" coMmunicaTioN | R85 Port HalfDuplex. |y e Ty protocol . . . .
; Optical Isolated
TIME Real Time Clock Year, Month, Date, Hour, Minute, Second ° ° e °

Uil n.8 deyamliuazdeyailuvaiinveuniedioln
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TTEM! = SACUVim 1AL RZACUVIm NES Acuvim W]

! Switch Status (DI) Digital Input (Wet) [o] [} H ] )
Power Supply for DI 24 Vdc ° o ° o
RelayOutput(RO) NO,FomA S R Gl o
I/OOPTION | Digital Output (DO)  Photo-MOS e | e o o
Pulse Output (PO) By Using DO [} © [} o]
Analog Input (Al) e a3 ARSI T TR [T B °

OPTION Analog Output {AO) 0{4)~20mA, 0(1)~5v ) ° ©:F i) Sl
MODULE Ethernet 10M/100M, Modbus-TCP, HTTP Webpage, Email © © © °
Profibus-DP Profibus-DPVO e ° R
] BACnet IP or MS/TP ® °© ] )
[ SOMUUNICATION e Vo Additional Modbus RTU o ° ° °
DNP3.0over IP ° ° ] o
IEC 61850 2nd Edition S e e o Ton ) o o]

400Hz TYPE Only support full-wave energy, support 2"~15% individual harmonics @ ° )
Digital/Analog I/O

;

Integrate data to/from other devices with field expandable plug-in I/O modules

o AXMAO3

e ol Rt P

3
Lexdesfoo [om JociacsfrzieocfavTas Tur]

6x digital inputs
24vdc power for digital inputs
2x relay outputs

4x digital inputs
2x digital outputs
2x analog outputs

4x digital inputs
2x relay outputs
2x analoginputs

Communications Protocols

Astandard RS-485 port and our AXM line of plug-in expansions modules support a wide array of protocols.

MODBUS-RTU

QRWEBPUSH * Axals

AXM-PROFI.

899 Accuenergy U Acuvim Il Series High Performance Meters (Accuenergy. 2019) ()

63

°
DNP.3.0 Over IP i . ° | {
 IEC 61850 .
odousTr Eo
HTTP/HTTPs Webserver . . ! ° i
| SMTP Email ey e ! T ! i
| SNMPV3 . °
HTTP/HTTPs Push e e !
i - e s :
h sFTP.Server i ° o ; : ,
Datalogging 8GB 4GB {
BACnet-MS/TP e . ]
BACnet-1P ° e
| PROFIBUS . 7 .
WiFi = .
| Dual RJ45 Ports ° i

Ui n.8 deyamlunasdoyaidavaiaveuniosdetn



SPECIFICATIONS

0.2%

Voltage 10V~1000kV
Current 0.2% 0.1mA 5mA~50000A
Power 0.2% 1w -9999MW~0999MW
Reactive Power 0.2% lvar -9899Mvar~999SMvar
Apparent Power 0.2% 1VA 0~9999MVA
Power Demand 0.2% 1w -9999MW~3999MW
Reactive Power Demand 0.2% lvar -9999Mvar~9999var
Apparent Power Demand 0.2% VA 0~3999MVA
Power Factor 0.2% 0.001 -1.000~1.000
Frequency oo | oo 20000150000 (40t
Ererey Primary 0.2% 0.1kwh 0-99999999.9kWh
Secondary 0.2% 0.001kWh 0-999999.999kWh
" Primary 0.2% 0.1kvarh 0-99999999.9kvarh
Reactive Energy z
Secondary 0.2% 0.001kvarh 0-999999.999kvarh
ApparettEnersy Primary 0.2% 0.1kvAh 0-99999999.9kVAh
Secondary 0.2% 0.001kvAh 0-999999.999kVAh
Harmonics 1.0% 0.1%
Phase Angle 2.0% 0.1° 0.0°~359.9°
Unbalance Factor 2.0% 0.1% 0.0%~100.0%
Running Time 0.01h 0~9999999.99h

JUN n.8 deyamliuazteyafunaiinveuniadiodn

§vo Accuenercy su Acuvim Il Series High Performance Meters (Accuenergy. 2019) (#i®)

64



AMARNUIIN U

nsieuessienisasaualunsuaudeyalasinisuazgunsel

TAsseuaniafned A1MuAN1SYNuYeesIen1sasalatluLt uuteyalATanTs
i
wargunInd AU

1. mevhanuwesemsaseyaideyalasinmsvesiieaniiag

<.

' v ..’-—-”""/-.”’-
LNUSIUNEAN: { nganilosiinads

1 ¥ L3
wHunudayalasimsuazgunsu

i

+ v
< o

s a o
AUNIUIINIRART

Wy

WAL

LHUIUSUTBYA:
<3 U ] "

WHUNUFTBNATIAN A AR Vs
= o Gasdnuvayanny

<

o o
RN

Y

fuduiiasivy

Y

< aspusmiiisiositings

Y
wHUILgIUTaYa: GondiasitAnds

weiusudoyalassmsuaggunsel

b=}

A

= |
=) B
2

po?

Bex

y
QU
v
U

SUR 0.1 fanuuansdidiunmshnuessensaseunifeyalassnisveadiosiiias

65



2. msvihnuresensaseuamideyalasinisvesiiinaindifies

welLUVEN: e
; & - sifeaindinod
LLN‘UQ’]‘LJ‘U’e)i‘JjaIﬂiQﬂ’ﬁLLa:iQUﬂim
- w il
' '] Y Y
WHUUTUYBY A
' o 630A<=Tiiniay1§<=400A 1250A<=fitavauni<=2500A
LHUNUYATaUE b 7 beih
;. Y 25kA<=wnﬂnssuaamWi<=50kA 5kA<=\'¢ﬂﬂﬂi¥t&ﬁﬁm\1‘ﬁ<=3l‘5kA
L
- ¥
Hanfina
nsvuadauns

y

finanseuataud ’
welusuvian:

wiumdoyalasimuazgungal |

1

o

fifpnseuadaneg

Y

- Y,
L WARNTEUTRANIT ’

Y

UMSTY

'

U .2 frnuuansddunsinnuresemansausnideyalasinisvesiiinaindiies

66



3. myihnuressieneaselatgunsalaindiies

LEUIUNAN: i

E ‘k °

[ v € 7
wiuautayalaseinisuavaunsal |

Aunaingiies

wu

)
UERILQNINY

'

Guaauiagaiiny

|

adnihos

!

") ¢ 2ol
dudnnuadasifaianu

TR RTGH G

wHuUgutayaaIntiies

il

- o o
({@enanaungs

WEIUSUVAN:
wiuudeyalasinisuaggunsal

sa@nauaindfios

Y
T X Ay

@Rty

ITIMTREIRIALS

Y.
( TUMTANY )
U7 9.3 dnuuassdiunisviinuresensnselantgunsalaindiies

67




4. MINNUYBITENIATEUMINQUNSIIRARD9RS

WRUTURAN:
ARG IR, !
lessnauagUnTal

wHusugUdaYa:
WHUUFIUT YA -
g Unsnfvengu

USuneUU

WHUUVAN:
wiunmudaya .
lasimauazgunsal

1

aspUAMRauLR DT

WHonnguunnans

ARULMFDT

GriAouwnmaiAombY

ySIuRIULRRADT

Y

711 X 9y

ADUUNDADS

SMTWLBIRGUUNNED S

JRouwMNma A
iy 12 kY

NaY

2ild

Auniwaianinng’

WHRILOIIVU

|

Guaddudoyainy

!

woifnusnng

)

Yuswiu

woshnusmnasainy

aseUAMY

waifinuimnes

GenwaiAmuinnes

< r3
Y2

TAINEYINNDT

SEnYasiimuInings
wonuRy

TGS
wadfinusnngd

Y

37 X iy
wadiintysnngs

Y
SN0

‘e Fe
i

WaMmUINNGgs

UM 2.4 dnunassdrdunisvihouvessentsaseuatgunsalinsensas

68

Livostioya



5. myihnuresemiasedaitgunsaisiadteaiy

W USIUAN:
] v '3
wnuudeyalasenisuazgunsal

wHuIUFIUTaYA:

wrusugteyagUnIaivenguuitnedl |

wHUUEN:
wruutayalasinsuazgunel

]

o
nsendagtoany

l

Auvdadiasiy

ARty

!

o v e -
RISEEANTHIRINY

!

Swadtaatu

!

tudrwnfaddoaiuiiny

danfiadasiy

sgydnnihadiisaiy

Y

101 X T2y
Siadlasdiu

Simsavasiadvaaiu

Livutoya

UM 0.5 danuuansddumsitnueesyensesedaidgunsalSiaddeatiu



6. mIvhnuvesTensaseUamigunsaivieulasnieiein

WHUSIUNAN:
wiunudeyalasanisuazgunsal

wWusugudaya:
<3 v
wiuugdeyagunsalvesinanneuen

weluUNEN:
weiusudeyalasinsuazgunsed

v d o o
fuvmifaudannaiosinin

4
AU

!

- s W -
Graddudoyainy

|

- o~
wiisuanaiadiiaa

v

Sunnuusiaulasaio

fadadinu

syoUa
sigudanaiotiio T

Honwisudauaiadiata

v .
wiiguUanAiouinn

sviioudal
wisalioiadowmine

Tzydun
- “ A
wisudanaioiain

v

51 X A

- A_ A
ulisudauaiadiadn

ArTnvevtiowla
wsasiioln

livudoya

SUA 9.6 Hnuuansddiunmsinuresmensaseuanlgunsaiioulanaiesiiodn



7. mMyvinweesnentsaseungunsaiiniesilete

WNUITUAAN:

wiusudeyalasinsuazgunsal

FAY

1'71‘

Y

¢ o & w
@Jﬂmmmiawmm

Y

danmsaaiindn

o}
afb.
(]
Lo
bmd 3
s
(4
»

A I </ 1 i
JNAUATBNNDINNDNUIY

!

I seywnuasosdiodn

Y

37901 X 91U0U
\A509iioln

y

TN

o

1AV IATDNETD TR

Gun"l'ﬁvi’ﬁmu)

1.7 dauuansdiunsitnuressensaseumnigunsniindesiiotn

71



AMARNUIN A

gas/Mandu/Ardenisineuveslusunsy Microsoft Excel 2016

Tassnuaniadnul fvundns/indu/Adnisinauveddsunsy Microsoft Excel 2016

AlFlunquuaLaUAInITIN Al

A15e0 A1 ges/laritu/Adanisyiaueestusunsu Microsoft Excel 2016

gay/Nendu/Ardanisineu

sunuunsldau

1. WHUIUVIAN

(1) whuudeyalasinisuazgunol

Data Validation*

=Volt

=Contactor

=Meter

=INDIRECT(Meter)

—IF(SUME112u7 wu)=0,"Not Found" OFFSET(#1 111481484

Sudu 10, SUME1musiny), 1))

TODAY

=TODAY()

VLOOKUP, SUM,
SUMPRODUCT, uag IF

~IF(lwagd81984=0," " VLOOKUP(1wad® 1984, Data SWG(ABB)'!
gudeya,3,FALSE)
=SUM(waa919d9)

= IF(SUMPRODUCT(#4L9aa 91489, 4731988 91989)=0,"-",

gRInNIsATLIN

— AR NDTIYARD19D9

nsaeteya*

Sub clear()
clear Macro
Range("taaon9ds").Select
Selection.ClearContents

End Sub

nsUufindeya*

Sub Save()
Dim path As String
Dim filenamel As String
path = "(Fuwmisdaiulwddoya)

filenamel = Range("Lwada1981"). Text
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gay/aidu/drdinisiney

sUwuunsldeu

Application.DisplayAlerts = False
ActiveWorkbook.SaveAs Filename:=path & filenamel &
" xlsx", FileFormat:=xlOpenXMLWorkbook
Application.DisplayAlerts = True
ActiveWorkbook.Close

{End Sub

(2) WHUITUSIANEUDYY

gnInIsAIuUIN, SUM
ey ROUNDUP

=l 9aaD 19D+ AR
=l 9aaD19D9-1UAaD19D
=l9ad 919D I WaR D194
= 198891989/ 9aa91984
=SUM(%29L9a881984)

=ROUNDUP(15a681984)

mMIondedeya

=IF(Input & Material'lwad81989=0," " Input & Material'iwad
97989)

=Input & Material'tlwaad198318&", "&Input & Material'iwad
91984928 , "&Input & Material'llyaasnada3

='Input & Material'llgaasnada

(3) uwnuauluauasi

v a v
N1 NDIVBY A"

=Input & Material'l#@a919841&"("&Input & Material'
L%aéﬁﬂﬂﬁdZ&")"&"kV MEDIUM VOLTAGE SWITCHGEAR"
='Full Cost Calculation'vsaa®19891-Full Cost Calculation'

WAAD19D92

nsAnaandoya*

Sub COPY()
COPY Macro
Range("19ad81484").Select
Selection.COPY

End Sub

2. uHuugIudaya

(1) wiusugruteyanadndaduni

ISNUMBER tta¢ SEARCH

=ISNUMBER(SEARCH(wadfisiasn1sium, Std g udioya))

IF ez ROW

=IF(wada1989,ROW(wad81984)," *)
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dna/Maidu/andennsvinanu

sUwuunsldau

RANK.EQ

~RANK EQUasadidnsde,g1utoya, 1)

INDEX ey MATCH

~INDEX(gudaya MATCHROW(1a61484), 121986 871989,0)

NOT uwaz ISERROR

=—-NOT(ISERROR(:ad 81484))

OFFSET way SUM

— IF(SUM(Std ¥7u2U% wu=0),"Not Found",OFFSET(Std

FILUUEN985 N, 1,0,SUM('SEd lT1uauning), 1))

2) uiunugudeyaaindiies

s

ISNUMBER e

=--ISNUMBER(SEARCH(Input & Material'lt % & &9 699N

SEARCH Auwn, Data SWG(ABB)I§1UDYA)

IF uag ROW “IF(AND(Lwad 814991 =119aa 8199 32=1,19a4 8 1984
3=1),ROW(1gada1981)," )

RANK.EQ =RANK EQ(uadenag,g1uteya,1)

INDEX tag MATCH

=lNDEX(g”m‘ﬁa;‘Jla,MATC'H(ROW(Lsziaa‘é'Nﬁa)deLsnaa‘é’waa,O))

NOT wag ISERROR

~--NOT(ISERROR(1aa81484))

OFFSET wag SUM

IF(SUM(Data SWG(ABB)IS"1 42 U% WU)=0,"Not Found" OFFSET
(Data SWG(ABB) WU 18198 913 1611, 1,0,SUM(Data SWG(ABB)!

ﬁﬂmu‘ﬁwu),l))

(3) wruugudeyagunaniveanguuTEnedl

n) wasnaLuININDS

IF ag ROW =IF(AND('Data ABB Supplier!g1u% 83} a ="Input & Material!
WwadAun1, 'Data ABB Supptier'!gﬁu?'fay'az'lnput & Material'l
\waa 7 e9n13AUM2=, 'Data ABB Supplier!giutaya="nput
& Materiallwad 7i #94n15A UN13),ROW(Data ABB Supplier!
guteya)," ")

RANK.EQ =RANK EQ(eada1983,51u00ya,1)

INDEX wae MATCH

:INDEX(gm‘ﬁayja,MATCH(ROW(Lstaﬁé"xaﬁa),ﬁNL%aéé"mﬁq,O))

NOT wag ISERROR

=-NOT(SERROR(a881384))

OFFSET uaz SUM

_IF(SUM(Data ABB Supplier'smuaufiwu)=0,"Not Found",OFFSET
(Data ABB Supplierlfnuvy 18198 915w 4,1,0,SUM(Data ABB

Supplier‘!‘{l’ﬁmuﬁwu),l))

Q) Saddaanu

ISNUMBER W&z SEARCH

_ ISNUMBER(SEARCH(Input & Materiallk 4@ % # 94013

AU, FIUTBYA)
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gas/dendu/adanisvineu

sunuunisleeu

IF wag ROW

=IF(19aa1999,ROW(wade489)," ")

RANK.EQ

=RANK EQ(oad e84, gudoya, 1)

INDEX wag MATCH

v

=INDEX(g1u% 03y 8, MATCHROW(wad 8198 9)-155, 5 19195aa

3
9149849,0))

NOT uag ISERROR

=--NOT(ISERROR(1@ 8 91454))

OFFSET wag SUM

=IF(SUM(Data ABB Supplier'S™u7 u ¥ wu)=0,Data ABB
Supplier'K155,0FFSET('Data ABB Supplier!@ Wy 98 148 4
3161, 1,0,SUM('Data ABB Supplier''§1urudinu), 1))

(@) usunuzudeyagunsnivesfuinateuen: wisuUawnseiien

ISNUMBER uwag SEARCH

=IF(AND(guda3a ="Input & Materiallwad 7 A oen15AUMI1,

grudeya='input & Material\gadnfeensAumi2),1," ")

[F tlag ROW

=|F(19a8819849=1,ROW(t5ada1984)," ")

RANK.EQ

=RANK EQ(wadansds, grudeya,1)

INDEX uag MATCH

=INDEX(31u793a, MATCHROW(19ad 61984), 92 910ad81489,0)

NOT uwag ISERROR

=--NOT(ISERROR(15@a91494))

OFFSET wag SUM

— IF(SUM(Data Third parties supplier'¥1u2u% wu =0),"
",OFFSET('Data Third parties supplierin™ v u 38 198 9
L‘%Nﬁu,l,o,SUM(‘Data Third parties supplier‘!f\i’m’mﬁwu ),1))

(5) wnunuyateya: Wina’

ATLNES

ISNUMBER wag SEARCH | =ISNUMBER(SEARCH(Input & MateriallLaa ¥ & 84019
AUV, FIUTRYA))

IF ag ROW =IF(D7,ROW(wade1984)," ")

RANK.EQ =RANK EQ(ada98s,g1udoya, 1)

INDEX uag MATCH

=INDEX(31u% 83 8 MATCHROW(L5a & 8195 9)-6,4 2191948

91494,0))

NOT uae ISERROR

=--NOT(ISERROR(:9/ad 91494))

OFFSET wag SUM

=IF(SUM('Database'ls U2 usi wu 0)," ", OFFSET('Database 'l

FuvLaeaBa5usiu, 1,0, SUM(Database 315 1uaudinu), 1))
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