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Generation for reducing Power demand in Industrial Case study :
Oki Data Manufacturing (Thailand) Company Limited

Abstract

This paper presents a comparison study of time of day rate(TOD) and time of use(TOU) buying rate for a natural
gas generator with electricity generation for reducing power demand in an industrial case study : Oki Data Manufac-
turing (Thailand) company limited. The company has an electricity consumption of 8,833,738 kWh/year in 2010. The
maximum power demand and electric consumption was between 8.00 AM — 22.30 PM average power demand 1,850
kW. The implementation of a slow natural gas generator can reduce peak cut by 510 kW, which is an annual electric-
ity generation of 2,307,240 kWh/year and fuel consumption of 574,548 liter/year. Investment costs for this project are
5,000,000 baht, maintenance of 100,000 baht/year, and the period project is 10 years. Natural gas fuel price at 8.50
baht/liter results in fuel consumption of 4,883,658 baht/year. Time of day rate(TOD) rate of electric consumption 0.76
baht/kWh moking a cost saving of 3,040,002 baht/year. Payback period is 1.64 year(20 month) and a net present
value of 12,679,292 baht. Time of use rate(TOU) rate of electric consumption is 0.57 baht/kWh with cost saving of
4,038,008 baht/year. Payback period is 1.24 year(15 month) with a net present value of 18,811,540 baht. Natural gas
fuel price is 14 baht/liter with fuel consumption of 8,043,672 baht/year. Time of day rate (TOD) rate electric consump-
tion is 2.05 baht/kWh with cost saving of -120,012 bath/year and net present value of - 6,737,414 baht. Time of use
rate(TOU) rate electric consumption is 1.62 baht/kWh with a cost saving of 877,994 baht/year and net present value
of - 605,166 baht

Keywords : Natural Gas Generator, Time of Day Rate, Time of Use Rate

UNKI
U3t lofi andn LL&ILLLLW@]L’«JE]%G Wszindlng) $11a éﬁ”'dagji
ﬁﬁﬂugmmmiiukau: 2. WITUAIFBE TN vulssanu
gamwniwlszinndidanniafindawialng dudiunis
naaLasasRu Tasilassmifaznaalwiiiasanisls
"I,‘V\IWWLLam@m'}menﬁ"LWW’]gaqmﬂ%ﬂmﬁmuﬁums
ﬁ@é’mimeLWW']mﬂﬂﬁ"LWW']duuqﬁnwa ILUUFIINY
unausign 22-33 Alalarl Uszandt 4 Aansawia
lng 19 2 San szwisdanematianauesiu (Time
of Day Rate)lSsuifigunudasnaasiaauasmsls
(Time of Use Rate)iiail3auifisuuuliusensnes
FITNTA 3101 8.50 LIN/AAT NUINANMNTTITUTIAINIAN
1407/a03 Naana Wi lwuiiinansUseriauss
ﬁg@@fwnuﬁmamumﬂﬁq@

naujiigata

davran il

nidadasdrlWizasnsiidiugiinie
SEUURITBVMIAUTIGY 22-33 Alaliad Uszandi 4
Aamszwalng’ Hdanvesnislfed 2 dan fe dan
ANNTIIA1VBIIN(Time of Day Rate:TOD) 2491281 On-
Peak G3UALIAN 18:30 . - 21:30 W. mamn’";’umvlﬁmn
FUNI(1) UAZEATIANTININVBINILT (Time of Use
Rate:TOU) 2241781 On Peak 1381 9:00 %. - 22:00 %. Va4

NIuduNd - Jugniuaziufsusaa wldnnauns@)
7291981 Off Peakiian 22:00 . - 9:00 %. TUIUN3 - 14
ANIUAZIIAT 0:00 . - 24:00 . JwiaF - Tuafiad, Tu
UFINUUAIINE, TuRTRInaRATITUTUEN - e Ragduas T
wgansmInuUnallinaiungesarsmldanauns
aaluit

) (1)
) ()

CE. =(DxDC)+(E xEC
TOD peak

CE. =(DxDC)+(E_ xEC
TOU peak peal

peak

)+(Eoffpeakx

k offpeak

fo  CE de alWihwnndew)
D #a danudaimilwigigalusenidan
[Aladad)
DC fia TeawasnuiniwinAlaiad)
E Ao wihglWihdildlusoudon
Alavadinlug)
EC Aa snenmtiaglniwn/AlaTadilug)

wiasnitalniin (Generator)

Lﬂéadﬁ’]Lﬁ@leW‘W’]Lﬂ%qﬂﬂifﬁﬁﬁﬁ%ﬁﬂﬁL‘]_I?IIU%LL‘]JM
wisnunaudunasulnihlagardonannsmitoain
PasEWNLIRENA oM TR A uTivasIasIAF I H Y
LmENYEaNSIAR o WAL TN LURENHNUTARI AT



424 Nonprivun et al.

s liiAaussedaninituniisindwlwaaladisiii
ﬁ']ﬂauﬁwé’amuﬂm“ﬁﬂﬁmeLLa:ii'mﬂszLLavl,wﬁwmzéju
Wl fsvaaaaemmuulnanuasiasasna e
NAA TN ITUERAL’ ﬁ’]ﬁdLLidﬁ’l“ﬂadLﬂ%ia\‘ma(Machine)
fazinanduiasesriiia i ldanaunnsae Ui

HP = kW / 745.7 Watt 3)

Lf;a 1 HP = 745.7 Watt

iaparuiia lWiiuaansanamwne kvA ldann
aumyeiolyil

KVA = kW /PF (4)

5@iﬁéuLﬂﬁadL%aLW§¢l(Fuel Consumption) U84

m'%iaaﬁwLﬁﬂvl,wﬁwﬁyfu"ﬁuagﬁuﬂ%mmiwa@ﬁl"ﬁ lapdnd
iasrnfialniamwa 1,000 KVA 11T 0G5zt
200 B34 lus Bwaiashi 100% uddianlwand 50%
SarmsliigewasiazUszunn 100 dasdalus e3es
ﬁ']Lﬁ@vl,wqﬂmﬂﬁﬁmzﬁmé’mwmséumﬁau%aLwﬁalﬂﬁ
Assfium ldanaunisaellit

Fuel consumption = kVA / 5Liter (5)

\{la Fuel consumption(Liter/Hr.)

ANTBEITNTA (Natural Gas)

A555uTN@ (Natural Gas)Iwafiiaany
ﬂaa@ﬁﬂguﬁaLﬂ%ﬂmﬁﬂuﬁ'm%al,wﬁwﬁ@fé"uquaufiaﬁ']
AN8AIUTAMUAUFIUTZNI 3,000 - 3,600 Yaud/a1319
i et lfidudenasaseueud MosrsuTaes
ﬂszﬂauéﬁUﬁ”’]snﬁmmﬂumﬂmﬁaﬁqmauﬁ'ﬁvm aerait

- Faowsdufofliddliingw d9aza
souzialdmoldanudugs

- fiwiniwnieme dafians naes
#anszangldamusenmesinima

- fBeidamiaalndadasinlomonasln
mmaﬁazqnﬂmﬂﬁﬁaﬁﬂs:mﬂvlﬂs:mm%a 08y 5- 15
Gﬁagaﬂ’jw’%al,wamﬁ@ﬁ'ue]

- ﬁqmﬁgﬁqm?}@vlwﬂszmm 650 °C G'f%agaﬂ'j']
L%al,wawﬁm‘é"uq

MINATIRLATHAEAS

maleneRimaasgmaas’ $itaadallil

1. 3zuzIM@uny (Payback Period) w1ldann
aumyeioluil

J Sci Technol MSU

PB=C_/S_ 6)
1iia PB fa szuzianaunw (1)

C. A Fuamnu (Um)

s Ao elwihddsznda wnd)

2. yafilagiugnT (Net Present Value: NPV)

wildonaumsaaldil
[ s B
=1+ Dt (7)
th n de aveslasam(d)
ES fio ﬁunuwé’amuﬁﬂimEl'@"l,ﬁ'i'mﬂéu'm@i
Use®i 1 89 n
| @ ﬁumﬂamu@auﬁﬂmumi

(total investment)
i fla 8@3aaa (discount rate)
3. danwanauwnuwaneln (Internal Rate of
Return: IRR) whlsdanaumsselyil

—fp+ % —ES: " =0
t=1(1 + IRR) (8)

1o IRR Aa da3NafaULNA 1Y

NINAFDULALILAIIZHNA

JTUUMIEINEMTEITNTIAVaILTHEN laf andn
LLNHLLWﬂLﬁ]ﬂ%‘G Wszinalng) azasdnesnurafossnma
°ummuq@lm%ﬂiﬁm}sau:LLam"LﬁMﬂgﬂﬁ 1 §IUNTNID
Satrsnanianudesmsldndsnulnin de gr90m
auUnGfie 8:00 w. - 17:45 %. LaZTIINTINIWEI
D 18:15 %. - 22:30 1. F9TMATANVTDINT
1%W§ddﬂ%1ﬂﬁ1§aqﬂﬁaﬁnaua“ ugadldannany
# 2 wsesniialnifalEnaalwi D usiadlsfe
sysumdaidwdonasiwe CATERPILLAR 7% 508GE01
DMO0536 50 Hz 1,500 rpm 400 Volts PF 0.8 7u1a 8 gu
faINSHEA WA 510 kW (637 kVA) LLsaﬁwgaqﬂ 684
w593 1,50050um7 Saannsliiewasszanns 127
Savalug 1@uados 14.5 2 lue/Au dsudan 8.00 w.
- 22.00 %. ¥1197% 26 TWAAOW



Vol 32, No 4, July-August 2013 Comparison study of TOD and TOU buying rate for Natural Gas Generator Electricity 425
Generation for reducing Power demand in Industrial Case study :

Oki Data Manufacturing (Thailand) Company Limited

e -

o ~Ne

i
I
1
I
!
‘I

! Printer Factory Printer Factory o
‘ Phasel Phase Il '.’
’ LED Factory s

<] e
Pipe Line Q Natural Gas
Natural Gas ODMT Generator
| | ) D ODMT
Pipe Line | I
Natural Gas T 7
\VRojana IndustrialPark| | S

\ "

Figure 1 Pipe line natural gas

2500

2000 -

1500

1000 1

500

0 LOSLLINLLL L0 LI UL UL L UL DL I DO L A N N B N N NN NN N N N N DN N DN N N N N NN D N N N A N N AN N NN N N NN N N N N AN N N N B B B B
© © © © © © ©o © ©o © ©o © o ©o o o o o o o o o o o o
e e e 2 e e ee eSS 2%
© = &N M ¥ 1 © ~ ©®© o O T &N M T | © I~ ©0© o O = &N ™ o

- = = = = = = = = = N &N &N o

——6-Jan ——21Feb ——21-Mar

7-Apr ——31-May ——

1-Jun

——22-Jul ——10-Aug —~—8-Sep ——8-Oct ——24-Nov ——15-Dec

Figure 2 Graph on the date of peak demand in year 2010
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