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ABSTRACT

The current cost of energy in industry is very high in each year. Many organizations begin to
realize the cost of energy and find ways to use energy with maximum benefits. An example is
that the various energy saving measures have been campaigning for many factories including
those promoted by the government in many ways to encourage energy efficiency in the
organization. The consideration of energy efficiency that are appropriate or not for any
industrial is most often monitored using the specific energy consumption (SEC), which
describes the ratio between the total energy used and a useful output of the process. So, SEC
can be used to follow up energy efficiency in the production process. This article offers
guidance to increase energy efficiency in the production with refer to SEC in the aspect of
maintenance and enhancement for maintenance functions by the principle of Value
Engineering (VE). Then, we monitor the parameters in Maintenance, Production and Energy
to demonstrate the feasibility of implementation. This article uses data from the electrical
maintenance of a petrochemical plant as a case study. The study found that the improvement
of maintenance has direct benefits to increase productivity and indirect benefits to improve
energy efficiency in the production process by the potential energy saving measures.

KEYWORDS
Productivity, Maintenance, Specific Energy Consumption
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NIRTNIT ANEININNIG Aneiniwniadseudn ANENINATU
SIEAT T[N TSNt} gznein AU n13am
WANY . . . CO, siatl
. kWh/i MJ/ ktoe/ B
(u /i) (Tons/1)
1) HNAINITAAGA Inverter 1
nalmasuinmaietn (Cooling 14,908,320 | 5,712,000 - 0.49 3,312.96
Tower)

2) NRFNITNIFUEIM Cooling Fan 1
Unit lwia9ffins Shutdown 96,922.35 37,135.85 - 0.003 21.53

1asu Grade Winnanamn

3) mmmmmmﬁum’%m

. - - 826,848 316,800 - 0.027 183.744
NOLABFHANLIANANERN
4) 41MIN13N1915UFENTNAY
225,806.77 3,471.56 786,082 0.019 127.46
Crude Hexane
5) N1MTN19N13ENE Inan el
# Product Warehouse 113931
J Ny 54,736 20,972 - 0.002 12.16
NaAAAINGRLAELUBIANILNY
AN
6) NIMINTTNIAA LT UTTLL
227,735 87,254.90 - 0.007 50.60

AR

sanAnanwlunisdscudn
o 16,340,368 6,177,634 786,082 0.548 3,708.45
NWRINU

A1919% 3 dglszilivdnaninnisdssudanaseuainuinsnisdsendanasanu

a a o a o

3.3 nseARNAALsNINaUag

dl a o a o o o a s :/j dl ° 4 ¥

Wadinnsantunisdivdgaauingeinmisaannadjimcnumnuduneuntnaueluie 3.1 wazfanug
dszifiudnaninuinsnistszudandsnuiinaueluie 3.2 nafvdeyadaulssinenanlansafinniuna
Anuaudaluerinauluanutingaine . Arldaenldluautngeinm %Plant Reliability  Tnaluunasuilaifiy

A = o o o = ! o o o Aﬂl a

IumINsTEzean 3 wenluseunaneaiudniuiFauieuneuwaznatfude wanafanisan 4 uasdsuiiiy
Ananinnistseugandsnuninninsnisdssndanasnunliiiauelude 3.2 Whaunauiunislindsanunsl
Tdinsaduninsnislsendanasauaeslsaullinsniinsdifnudalddeyanislinasuaaclsseull 2553

wfeuiiey uansdieyadnaninnislszndandsnuianiag 5 uazuaniaBeuiiaudu SEC #1990 6
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R ARALNAUN | ANLRAENAY .
FulsNmsaRaAnIN . . NARN (%)
U5uiles U5uiles HANAR
1. daluediiReutingeinem AeAtnauLlFlg
. 86 71.67 ARy 16.67
(daTa9) = 18,045 Tons ;
2. A ldanelunistingeinm (uan) 101,024 79,635 anae 21.17 | Aedanadliuily
ATHE = 30,248 Tons
3. Plant Reliability (%) 77.20 96.67
25.22

A15199 4 nsulrausudieayaaasdaulsnamaiannlunuddanauuaznaaliinlg

NAFINNTLENARI9 (GJ)

NAFINNTLENAI9U (GJ) . . AnanInnsseudn
e - (ANNTANHUNIATNNT .
(898 t0sall 2553) o WANU
192 NTANAIIIW)
393,483 370,457 23,026 GJ/Year

AnLTluning ktoe (1 ktoe = 41,870 GJ)

0.55 ktoe/Year

510U CO, Nanas

(1 ktoe = 11,628 MWh, 1 MWh = 0.58 Tons CO, emission )

3,708 Tons/Year

A5 5 ANENINNTTUTENEANRIIUAINNINTNNTU T2 UTANAIIN U
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TOTAL TOTAL Energy, GJ
Product (Ton)
Month Energy, GJ | (3MNNAURINIATNNG
2553
(2553) Ugeneannadani)

Jan-10 18,317 31,848 29,929.21
Feb-10 362 6,523 4,604.21
Mar-10 31,429 44,432 42,513.21
Apr-10 22,345 37,226 35,307.21
May-10 11,989 21,874 19,955.21
Jun-10 21,449 35,427 33,508.21
Jul-10 22,512 36,843 34,924.21
Aug-10 36,611 47,683 45,764.21
Sep-10 37,650 46,827 44,908.21
Oct-10 8,800 19,686 17,767.21
Nov-10 17,267 27,513 25,594.21
Dec-10 25,258 37,601 35,682.21

A" SEC Tneiade (B9B9NaIN1THARL] 2553 = 400,000 Tons;

sanaunsu@stl 2553 = 253,989 Tons) 159 140
SEC anasannuatessnasnnslszndandaanlaeieds 5.85%

A15199 6 AnaA1nnITUssug andsuLdnsaaFeUaully SEC

agalafimn e Beumsunaresdnaninnslsendanaseuluyunes SEC anunsatinanistseneniily

|
aaa

Usuasnasnuluwsrazipauaainisnasaulssnut insninstiAdnmtl 2553 wdaA uansiie SEC lunsdind

nsafiunnsnslszudanaseny lnadnegeanndayanislinasausdenananaadlsanut insaiinsdldnmil

o

2553 FAaeliil Tanananatan1aBauisudenasins N AN A uS LU UN Iz AN At agaeani sl

a

WANUTUHNANAR A931 4 LaznaWANNENRUTULLLNTZANEFRY8 SEC AUNANGR agtl 5
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v=1.0866x+9791.9
F=0.96235

#TOTAL Energy (2353) (GJ)

¥= 1-01863;275373-1 BTOTAL Energy (Reduction E.Save) (GJ)

5000 10,000 15,000 20,000 25,000 30,000 35,000 40,000

sun 4 ANNANNUFULLNIZALA2229N17 WA (GJ) (1Y) FLNANAR (tons) (kN1 X)

#5EC 2333
BSEC E.Save

v = 457,650
R*=0.9776

v =210.46x04°

— R*=0.9732

5,000 10,000 15000 20,000 25,000 30,000 35000 40,000

gﬂﬁ 5 ANNANNUTULLNIZANEFT8d SEC (LN Y) ALNAKAR (tons) (WN X)
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mngﬂﬁ' 4 anuatszidutlssndanasnuainuasnislssuganasnuninde 3.2 azwiulfidinliiannisld
waermasdmunamidulss uasilefiansnndail SEC ienfuufeuiinanamiaiuazanamunsm

Wutlsy Tugid 5 eenduniv

2) dautlsarunaiilglunistigeinmaeelseetlinsadnsdldns

A1NA19NN 4 nemdaannisdivlaudananldazanas 16.67% dunnnadanisliminansnananas

3) daulsdranlgdelunistigeinmveelseewtlinaadnstldnm
dl o o v 1 1 Yo o o QI/ =2 A
A1NAN9NN 4 nemaaannisdiugauda wudn AnlEanalunisingeinmanad 21.17% iunnnenianisld

NFNENIHAB QAR

4) Faurlssu %Plant Reliability 104T79911TllmsialingeiAne

AINANIN 4 NeanaIaInNnIsliuLawianudn %Plant Reliability Biadu 25.22% viununeds laegnas
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=
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T PR G v @ . A o o o  aAa a = a
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o =
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