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Independent Study Title  The Voltage Optimization for Excess Electricity
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Major Program Sustainable Industrial Management Engineering
(Graduate School)
Academic Year 2016
ABSTRACT

The purpose of this research is to facilitate technology of limiting excess
electricity from the source before supplying to the electrical appliances. The
distribution of electricity by Metropolitan Electricity Authority (MEA) frequently
exceeds the needs of households and factories due to the fact that the voltage has
to be enough to send electricity to users who are located further at the end of the
voltage grid lines. Most electrical appliances are designed to perform at optimum
voltage of 220 Volt. The voltage optimization system controls the incoming voltage
to fit the optimum voltage of electrical appliances which will reduce the overheating
phenomenon and thus lengthen the lives of electrical appliances. It can save 8-14%
of total energy being consumed and potentially reduce CO2 emission. This analysis
system can be used for industries in the range of small to large companies. From the
development of remote monitoring using a control via internet or 3G/4LTE, the
voltage optimization system showed practical power saving results of the reduced
power usage and lengthen the lives of electrical appliances; that leads to reduction
of emerging electricity resource, eradication of natural resources, increase the

chance of marketing competition and energy sustainable

Keywords: Voltage optimization for excess Electricity
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Ohm's law

Voltage optimisation can be explained using Ohm's Law:

Power = Voltage?

Resistance

FPower (P) = Kilowatts {KW)
W = Voltage in volts (W)
R = Resistance in Qhms {0
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= Main Monitor & EEK

File System Set | Manage | Databases Help
Devices B  snapshot Fle | Real Time Graph |
ol ffa_’r::[:“e B Vew Pr Parameter Table
LLﬁQ Gc]./u‘/Lw ﬂ 1 Big C Mini In_Uev) out_Uey In_I8) outI®)  Adjust_I(d) CosQ PO Qgan SVA) Saving(%)
La 2342 2348 00 378 0.0 915 808772k 40660 8.84442k -0.50%
!
q]r]EJmiq Lb 2237 2239 0.0 833 0.0 853 1616033k 34863 1862848k -0.20%
Le 2313 2313 0.0 49.1 0.0 880  9.90889k 000 11.35683k -0.10%
Ln 0 0.0 0.0 0.0 875 3415694k 755.23  38.82973k -0.27%
F(H2) Active Energy(Ah) Temperatuer(‘C )
43.0 7575.79785k 451

,/”””/”/

awladn

__Date | Time | o Ly Log
Remote device by TCP 6025 succeed! Use code 2

|Remote device by TCP 6025 succeed! Use code 1

|[Remote Upload by TCP 6025 succeed! ' ¥
6_|Dtuis connected! 1D:00000002

- [Clientis connected! _InetAddress/27.55.212.207 Port55693
2016-06-20 |14:03:28_|adrin login successfull
201 20 [14:03:28_|Server is running!
2016-06-20 |14:03:28_|Start TCP Serverl

[
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= Main Wonitar Q@@

File System Set |Manage  Databases Help

Devices Ed Snapshot | Jle | Real Time Graph |
(] Aear Name

o VLW LW \ o0 5] View P’ Parameter Table
LI U 1 Eegcmn | T out_Ugy) In_I8) out iy Adjust Iy CosQ POA) Qgar) S(VA) Saving(%)
\

1 T 2385 2214 00 299 42 875 | 579735k 000 561986k 13.90%
U
NIUITUU

Lh 2285 2208 00 64.1 1.9 855 1211081k 000 1415328k 7.50%

Le 2331 220.9 00 385 45 924 | 7.86609K 38180 850485k 10.20%

Ln 0. 00 00 00 88.0 2577425k 38180 2927779 10.53%

FiH2) Active Enerayih) Temperatuer('C )
49.0 451120361k 439

(‘Log | Event | Device Info
| pate Time. Log
|2016-06-13 |20:49:07_|Remote Upload by TCP 6025 succesd!
|2016-06-13 |20:48:22_|Remote Upload by TOP 6025 succeed!
(2016-06-13 20:45:18 |Remote Upload by TCP 6025 succeed!
-06- Diuis c ol ID.00ooo002
|2015-06- Clientis 127.55.78.181 Port48872
-06- admin login
|2016-06- Server is running!
[Start TCP Server!
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Bypass

= Main Monitor

File System Set | I Databases Help
Devices le | Real Time Graph
(] Aear Name
& Test! =
Big C Mini Real-Time Data.
ui.i;- “ Vin A 2342V
P Vin B: 237V
rem status
Vin ¢ 2313V
\ VoutA: 2348V
\ VoutB: 2239V
Vout C: 2313V
Tout&: 378A
lout B: 833A
lout C: 4914
Temp: 451°C
PA: a.na?ny
Sampling Sampling
Unit Unit PEB: 1616033k W
Motor Drive
Unit PC: 9.90883KW
Center Control =P 3415694k W
Unit
Save: 027 %

Log | Event | Devicelnfo |

Date | Time Log
-06- Remote device by TCP 6025 succeed! Use code 2

3
17 _|Remote device by TCP 6025 succeed! Use code 1
1

>

Remote Upload by TCP 6025 succeed!

Diuis connected! 1D:00000002

Clientis connected! InetAddress.f27.55.212.207 Port55693

admin login

Server is running!

Start TCP Server!
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200 waznszialnirsudsandnulihisiuiaesnudu Kwh. w1l
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= Main Monitor.

EEX

File System Set || Databases Help
Devices e |"Real Time Graph
[ Aear Name b
g 0001
Big C Mini button | RealTime Data
o7 Vin B: 2261V
Fleal Vin C: 2335V
Vouta: 2169V
Voute: 2147V
P _.m_, e 1 voutc: H72v
loutA: 17.24
loutB: 5934
lout C: 1454
Ternp: Ed
PA: 3.37makvyl
Sampling Samp}ing
Unit Unit PB: 11.31966k W
PC: 300157k W
Caner Contro! =p: 17.69226K W
Save: 1277%
Log | Event | Deviceinfo |
_Date | Time
-06-06 |08:56: Delete device |D:00000003 Name:0003 Type:MDv1.00 Enable:true SubAddress:256 SubAddress:1 Sim:18857792817 Capacity100 BuildTime:255...| |
-06-06 |08:55: Dtu is connected! 1D:00000002 e
116-06-06 [08:55:53_|Clientis connected! InetAddress/27.55.84.204 Port58661
-06-06 |08:55:11_|adrmin login
-06-06 |08:55:11 _|Server is running!
|2016-06-06 [08:55: _:T?unrcr: Serverl
| I =i
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Ohm’s law

Voltage optimisation can be explained using Ghm's Law:

Power = Voltage?

Resistance

Power (P) = Kilowatts (kW)
Vo= Voltage in volts (V)
R = Resistance in Ghms ()

AN 5.2 U Ohm’s Law

WIUANAINN151 931NN 5.1 Tagldansainnin 5.2 unueignslunisng 5.1

A1519 5.1 NSAUIALUSIUTAEU NoU-1ad N1sanusssulnin

Power {P] =

Power [P] = 20FX220V (FH)

200(%) 20Q(R)
5382417 48 400 ¥
2691W (P} = Z5 a7y 2420W (P) = S5acm;
2.691kw]= 2L 2.42kw = 22

anliads 4 uwfkwh ArlnHeds 4 un/kwh

=2.691 x4 =10.76 vinfau. =242 x 4 = 9.68 un/mu.
=10.76 X 24 =258.35 um/Tu = 9.68 x 24 = 232 um/fiu

Save

10.2%
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Kw. Tap 3 meu‘m 225 st f1aThiin 0.56 Kw. Tap 4 useduil 222 Taad mdslnd 0.55
Kw. Tap 5 usaduil 220 Taad fdslaidh 0.54 Kw. 9rnwanisAnwilunsauauussdulyiin
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Il LED

D TECHNOLOGY

NO VOLT REDUCTION VOLTAGE OPTIMISATION
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224 Volts
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- European patent application EP 1 923 765 Al 430 Voltage control for
electric power system AIATUALLIIFUALII

- United States Patent No.: US 8,588,993 B2 date: Nov.19, 2013 1%%8
Voltage regulation Optimization (RVO) Famaaoeredl s1Asie KVA. degaun dlofunn
sragAunuiu 3 U deliinaula
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