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Abstract

This research article is the study and design of calculation program of current and Voltage
drop in Low Voltage Systems for Electrical Systems Design of the building. The values from the
calculation will be used to determine with standard. Voltage Drop calculation of research in
accordance with National Electrical Code (NEC) standard. The allowable voltage drop shall be no
more than 5% between service line and load. The allowable voltage drop shall be no more than
2% drop in a feeder line and the allowable voltage drop shall be no more than 3% in a branch
circuit. The calculation for the impedances of cables will refer to the cross - sectional areas specified
in Thai Electrical Code 2013. The format of the calculation program will apply an Excel Program
develop to communicate with the users by filling the parameters in the windows of the program.
Then calculate values current and voltage drop the following values 1) The Main Distribution Board
of building 2) The Distribution Board of building 3) The Load Panel of building 4) The Electrical
Load. From the results of this research it found that the developed program can accurately calculate

to conform to the theoretical method, and can be used well in practical

Keywords: Voltage drop, Low voltage system, Excel Program
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1) nsdisulnlussdumannslii ussiunnAnaniedosinlniiaudsqalflngaanrie
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Es = E_ +(IRCos#+ 1 X, Sin6)

Es =E_ +1x(RCos@+ X Sind) (2)

Tnefiusesunn = Eq —E,
(3)

Eq —E,_ = I x(RCos@+ X, Sin®)
(4)

Vp =1x(RCosé + X, Sing)
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R (mQ/m) 70°C X (mQ/m) X (m&/m)

YUIRNE1E (mm?)
I[ECO1 and NYY Cable IECO1 Cable NYY Cable
1.5 14.7712 0.1139 0.1783
2.5 8.8627 0.1099 0.1662
4 5.5392 0.1040 0.1558
6 3.6928 0.0989 0.1460
10 2.2157 0.0988 0.1354
16 1.3848 0.0936 0.1257
25 0.8863 0.0933 0.1185
35 0.6330 0.0900 0.1141
50 0.4431 0.0889 0.1067
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70 0.3165 0.0866 0.1032
95 0.2332 0.0869 0.1013
120 0.1846 0.0856 0.0982
150 0.1477 0.0852 0.0989
185 0.1198 0.0854 0.0970
240 0.0923 0.0856 0.0962
300 0.0739 0.0853 0.0958
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3)  uned191995808U0991A75 (Load Panel : LP)
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I

" Development of Current and Voltage Drop Calculation Program in Low - Voltage Systems

Project : =
Date : 00/00/00 Diagram For Balanced Three - Phase short Circuit A.C. system
Connected To 22,000 V Connected To 22000 50Hz.
Transformer 1,000 KVA 1,000 KVA
Voltage Secondary Transformer : 230/400 V pr— 1,443 Amp
Cos D : 0.8 KN
SIND : 0.6
Voltage : for 3 Phase 400 V
Voltage : for 1 Phase 230 V
Calculation Voltage drop from MDB
Calculation voltage drop AT : MDB 10m.
Maximum demand load : 800,000(VA MDB
Voltage systems : 3|Phase ir400 Vac |
Voltage at MDB : 400|Vac I XK 1250AT/1250AF |
Main Circuit Breaker : 250AT/1250AF | \ 0.000% !
Instalation Type : Group 2 | * : N
Cable Type : J \ 550AT/630AF |
Cable from 22000V. to MDB: m. . N ] i
Imax at 400 : 1154.73 Amp
Conductor / Phase : 4 Set
Phase Cable Size : 300 Sg.mm. 0.1846 mQ)
Neutral Cable Size : 300 Sg.mm. 0.2132 mQ
Metallic Conduit Size : 125 mm.
Calculation For Voltage Drop at : MDB
Voltage Drop : 0.000 Volt
Voltage Drop : 0.000%
Voltage At Point : 400.000 Volt
Calculation voltage drop AT : DB DB 50m.
Maximumn Demand Load : 300,000] VA i397.652 vac L 1
Voltage systems : 3|Phase ! ‘550AT/630AF I
Voltage from MDB : 400.000]|Vac : \ 0.587% i
Main Circuit Breaker : 550AT/630AF y * [
Instalation Type : Group 2 i \ 200AT/250AF :
Cable Type :[ IEC01-1/C] N R
Cable from Transformer To MDB : m.
Imax. DB at 400 V : 433.025 Amp
Conductor / Phase : 2 Set
Phase Cable Size : 240 Sg.mm. Rp= 2.3080 mQ
Neutral Cable Size : 240 Sg.mm. X, = 2.1398 mQ
Metallic Conduit Size : 100 mm.
Calculation For Voltage Drop at : DB
Voltage Drop DB : 2.348 Volt
Voltage Drop DB : 0.587%
Voltage At DB : 397.652 Volt
Calculation voltage drop AT : LP Calculation voltage drop AT : 50m.
Connected Load : 100,000| VA LP
Voltage systems : 3|Phase :597_762 \73; 1T 7 " W™\ _i
Voltage from DB : 397.652|Vac i X 200AT/250AF |
Main Circuit Breaker : 200AT/250AF i \ 0.626% !
Instalation Type : Group 2 | * : N
Cable Type : ! \ MOAT/100AF |
Cable from Transformer To MDB : m. :_ ____________________________ 1
Imax. LP at 400 V : 144.342 Amp
Conductor / Phase : 1 Set
Phase Cable Size : 120 Sg.mm. R= 9.2320 mQ
Neutral Cable Size : 120 sg.mm. | x = 4.2782 mQ
Metallic Conduit Size : 80 mm.
Calculation For Voltage Drop : LP
Voltage Drop : 2.488 Volt
Voltage Drop : 0.626%
Voltage At Point : 395.164 Volt
Calculation voltage drop AT : Load
Connected Load : 20,000|VA 90m.
Voltage systems : 3|Phase
Voltage at LP : 395.164|Vac
Main Circuit Breaker :  40AT/100AF
Instalation Type : Group 2
Cable Type :
Cable from Transformer To MDB : m m.
Imax at 400 : 28.868 Amp
Conductor / Phase : 1 Set
Phase Cable Size : 10 Sg.mm.| R, = 199.4106 mQ
Neutral Cable Size : 10 Sg.mm. X = 8.8916 mQ
Metallic Conduit Size : 25 mm.
Calculation For Voltage Drop : Load
Voltage Drop : 8.243 Volt 386.921 Vac
Voltage Drop : 2.086% 2.086% . Load
\oltage At Point : 386.921 Volt

10
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1) nsendeya FridslnihgegaveunsUsesu (VA)

2) nyondeoya sruukswiulngn (1 Phase or 3 Phase)

3)  nsendeya vunauswiulniildau (230 V or 400 V)

4) nsendeya yllavesangliih (ECOL or NYY)

5 nsendeya Anuevesanslnin (Wns)

6) Tsunsudmin Anszualwihanmaslniildnuasan (1., = VA / (1.732x400) )

7 Waunsuduin sanusumusazAsLenuaudvesilidi (aunsi 10 uay 11)

8) TUSUNTUAIIA ALSIHUANLAZLARSNATNSDONLIN U LN NI ABZ LAY (@un39 5)

5. NAN15398
PMNNIITNAFONUTIULTHUTEUINHANTITAIUITBILUTUATY (Program) kag NANITAILIUNIG

ngud (Theory) nglfiadesdaianiiu Idnansimwirtudelivaion 3 duvids Tagvinsmeaes
fuumALsITuRnLayABuRuauTvesang il 2 wia fo d1e IECOT wavans NYY #eil

1) wswusnlugnedounnuasUszsnu (MDB) fivneivanludiunanszarglil (OB) vun
Maslnfingsan 300 kVA

2) wsssuanluaretlouainuuenszaiglnil (OB) idreluanldfunigiensastes (LP)
wnamastniiligega 100 kVA

3) wssdumnlumersastesiisneludigunsailnihiidvunaluan 20 kvA

a o 3

4)  duiwaugvasasluinanuaelsesrunsranssaeluiln

a a

5)  dufwaugvasaaliinannuaensrang Wi dakaeaane9astas

6) Bufiuaudvesaalnihainuaeinelsasdesfisgunsallniivielvan

Ingfinnasidudnnuiinnainainnismuiavedlisunsusasmamguiaziwinisuiiisuainaunis

[

&
PNU

val uetheory —value program

valuetheory
(15)

error (%) =

11
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A15799 2 BERINANISAURALUS U ULlBlYane IECOL

Description Program Theory error (%)

1.) MDB to DB 300 kVA.

1.1) Voltage at MDB 400 Vv 400 v 0

1.2) Iy : DB at 400V 433.025 Amp 433.025 Amp 0

1.3) [ECOT 2x240 mm? | R: 2.308mQ X,: 2.139mQ | R: 2.308mQ X, : 2.139mQ 0

1.4) Voltage drop : DB 2348 V; 0.587 % 2348 V ; 0.587 % 0

1.5) Voltage at DB 397.652V 397.652V 0
2.) DB to LP 100 kVA.

2.1) Voltage at DB 397.652 V 397.652V 0

2.2) lyay : LP at 400V 144.342 Amp 144.342 Amp 0

2.3) IECO1 1x120 mm? R: 9.232mQ X : 4.278mQ R: 9.232mQ X, : 4.278mQ 0

2.4) Voltage drop : LP 2.488 V; 0.626 % 2.488 V; 0.626 % 0

2.5) Voltage at LP 395.164 V 395.164 V 0
3.) LP to Load 20 kVA.

3.1) Voltage at LP 395.164 V 395.164 V 0

3.2) lyay : Load at 400V 28.868 Amp 28.868 Amp 0

3.3) IECO1 1x10 mm? R:199.410mQ X :8.891mQ |R:199.410mQ X,:8.891mQ 0

3.4) Voltage drop : Load 8.243 V ; 2.086 % 8.243 'V ; 2.086 % 0

3.5) Voltage at Load 386.921 V 386.921 V 0

3T 3 uanswansswaSsudsuideldans Nyy
Description Program Theory error (%)

1.) MDB to DB 300 kVA.

1.1) Voltage at MDB 400 vV 400 vV

1.2) lyyax : DB at 400V 433,025 Amp 433.025 Amp

1.3) NYY 2x240 mm?
1.4) Voltage drop : DB
1.5) Voltage at DB

R: 2.308mQ X, : 2.405mQ
2467V ; 0.617 %
397.533 V

R: 2.308mQ X, : 2.405mQ
2467V ; 0.617 %
397.533V

o O o o o

12
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2.) DB to LP 100 kVA.
2.1) Voltage at DB 397533V 397533V 0
2.2) lyax : LP at 400V 144.342 Amp 144.342 Amp 0
2.3) NYY 1x120 mm? R: 9.232mQ X : 4.911mQ R: 9.232mQ X : 4.911mQ 0
2.4) Voltage drop : LP 2583V ; 0.650 % 2.583V; 0.650 % 0
2.5) Voltage at LP 394.950 vV 394.950 V 0
3.) LP to Load 20 kVA.
3.1) Voltage at LP 394.950 vV 394.950 V 0
3.2) lyay : Load at 400V 28.868 Amp 28.868 Amp 0
3.3) NYY 1x10 mm? R:199.410mQ X,:12.185mQ |R:199.410mQ X,:12.185mQ 0
3.4) Voltage drop : Load 8342V ;2112 % 8.342V ;2112 % 0
3.5) Voltage at Load 386.608 V 386.608 V 0

M NNEAsHaNsAwaUSsuTisudioldans IECO1 wazane NYY du agUldinAusaiunnduly
aufunsgueensulafeliiu 5 % fell
1) uswiusnlumedewninuadseany (MDB) fdvian Waldanelvifinvia IECO1 fAn 3.299 %

2)  uswusnluanedouanursUsysu (MDB) Selvan dioldanglndneia NYY e 3379 %

6. 8fUT8NA
Tusunsuedmamaussiuaniiautunlnelusunsudneatuansafummeusdy
prlumetiounssiusildeggnioadeisudioutunsduinmmeud Tneslusunsuiidunounis
Awmegraduszuunsimundnnisuamimged Jsasulainnisinlusunsudnauimuntae
fuwalunueenuuuszuuliihuse dushnelusasiurisaniatlunseenuu wasdsaunsatilusy

gndldnuiunsmwInEedu ertesiunussnuuuszuuliusswiuiluoinsidduegied

7. daidusuuz
7.1 Faauenurlunisumanideluly
mﬂmsﬁﬂﬂiLmiuﬁﬁwmsﬁu‘ﬁlﬂmmaaﬂﬁéﬂ%’muﬁﬁwmé’maaﬂLLUUisUU"LWﬁwﬂizﬂau
ostudesudldnuaunsaldnuldfluseiunis Inedidelfiuzinslilusunsuuaznoudoasde
#1199 teafuialusunsuLagnguinsaauaslfhdeasdouardnmangldauuuundlusunsy
el dftausasfudeyalumataundely

7.2 YaduskurdmSuNuIdenswely

13
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ATl fuanidtunsunisdnumeanssuanarussiunnluaslniuazldoSuredonas
vhauwedlus unsuiieuandliiufnguiuasiuvesnsdumdmiuvilvlflunueenuuussuului
Usznevamsuaziielnfusuimsunsinenmsiuaniessun deludmiuuuamsdunisimudy
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